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I NTRODUCTION

This guide is intended for the identification of the Early Life History (ELH) stages of fishes collected by
plankton nets from the marine and estuarine waters of the Iberian Peninsula (Eastern North Atlantic
Ocean). The coverage area extends from latitude 34°-45° north, to longitude 6° -14° west.

The basic characteristics of the eggs and larvae of 104 species bdonging to 45 families are
described. The emphasis has been placed on the most diagnostic or easily observed characters in
order to facilitate comparisons between taxa.

The descriptive accounts of this guide follow the format of previous ELH guides: Fahay (1983), Moser
(1996) and Richards (2005). Nomenclature follows Eschmeyer (1998) except for more recent
changes. Within families, genera are listed in alphabetical order.

Species descriptions are given only for species for which some ELH stages are known.Each species
account includes the same basic information (written information on the left hand page and figures
on the facing right hand page). Written information includes meristic data (fin -ray counts in adults
and myomere counts), life history informat ion (range, habitat, spawning season, ELH pattern), main
references and ELH descriptions (eggs and larvae). Measurements of larvae usually refer to standard
lengths. Many published illustrations have been redrawn mainly to provide certain uniformity
throughout the guide. Sources of illustrations are given for every Plate.

The contents of the present guide represent the current knowledge on the development of ELH
stages of fishes occurring in coastal waters of the Iberian Peninsula. The authors have been involved,
for more than 25 years, in ichthyoplankton research.



HISTORICAL BACKGROUND

In 1865 G.O. Sars (1837-1927) was asked by the Norwegian authorities to study the biology of Gadus
morhua in order to understand the fluctuations of cod fisheries in the Lofoten area. Sars carefully
studied, for the first time, the complete life history of cod, from pelagic eggs and pelagic larvae to
juveniles and adults. The pioneer work of Sars stimulated interest in pelagic fish eggs and larvae.
Soon it was realized that most species of commercial interest had planktonic eggs and larvae.

Systematic sampling of fish eggs was initiated by the German planktonologist Vitor Hensen (1835-
1924). Hensen devised special plankton nets to capture pelagic fish eggs in a quantitative way.
During the last two decades of the 19™ century, fish eggs and early larvae were reared under
controlled conditions to determine the main characters that would permit their identifica tion in
plankton samples. This early work was mainly pursued in England, Italy and Germany. Among these

pioneers were J.T. Cunningham, E. W. L. Hol t , W.

United Kingdom, C. Emery, L. Facciola, F. Raffaele in Itay and E. Ehrenbaum, FR. Heincke in
Germany.

Older stages of fish larvae were seldom obtained by rearing fish eggs. The improvement of plankton

nets and research vessels was a major step forward in the early 20™ century. German researchers (V.
Hensen, C. Apstein) were responsible for most of the early work on performance and quantification of

plankton nets. C.G.J. Petersen in Denmark designed a very effective young fish trawl.

E. Ehrenbaum (1861-1942) published a comprehensive account of these studies that became a
standard reference for the identification of early life history stages of marine fish in the North -eastern
Atlantic. This book was published in two volumes, one dated 1905 and the other 1909 (Ehrenbaum,
1905-1909).

A series of papers published by C.G.J. Petersen and J. Schmidt emerged from the cooperative

research undertaken by the research steamer #AThor o

1904. Petersen described the early life history stages of flatfishes (Petersen 1904, 1906, 1909).
Schmidt dealt mainly with the genus Gadus(Schmidt, 1905, 1906, 1907). The later contributions are
landmarks even by present standards. Schmidt (1905) gives an excellent description of his technique
for describing the early life history stages:

A T hoeder of procedure has been, to begin with such older stages as were so far developed, that
they could be identified from characters similar to those which mark the adult fish. Then, earlier and
still earlier stages were taken and compared with the older, and the determinations were in this
manner, if the material was rich enough, successfully carried down to the youngest, post -larval
stages, attention being directed to certain outstanding characters whose successive development
could be followed thought t he development series. The method thus employed for the determination
of the unknown, pelagic fish -young might be called the series-method and it stands in contrast to the
hatching-method in that, instead of making certain starting -point with the egg and f ollowing its
further development, it begins at the opposite end and follows the development backwards. The
condition for being able to use the series-method is, that a large material has to be at disposal, but
in such cases it will lead to certain results, especially if the material contains whole series of the
speci eso.

Schmidt used for the first time meristic counts especially of anal and dorsal fins to verify each series.
The pigmentation pattern was also extensively used for discriminating among the de scribed gadoid
species. J. Schmidt is also well known for his work on the European eel, especially for establishing its
breeding ground (Schmidt, 1923).

The Danish researcher A.V. Taning described a great number of larval myctophids and sternoptychids
(Taning, 1918, Jespersen and Taning, 1926). His larval studies of myctophids preceded his major
contribution in adult taxonomy. V. Ege made very important contributions on larvae of meso - and
bathypelagic species (Ege, 1918, 1930, 1953, 1957). Bertelsen (1951) was the first author to include

larval characters in the clarification of the taxonomy of ceratioid fishes.
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A few ichthyoplanktonologists are well known for their collective works. L. Sanzo published 65
contributions between 1905 and 1940 thatleadto t he publ i cation of the mono
stad’ giovani li di Tel eostei 6 that appeared in th
monograph was published over a 25-year period in four volumes. The monograph used extensively

the material sampled by Lo Bianco, however his name does not appear as author of any section

(Bertolini et al. 1931-1956).

gr
e

The study of fish eggs and larvae can thus be roughly divided into two major periods: (i) rearing
work for the description of early developmental stages, non quantitative sampling at sea mainly for
studies of identification, life history and overall distribution of eggs and early larvae; (ii) quantitative
surveys for estimations of abundance as a measure of parent stock size and subsequent recruitment,
studies on the ecology of fish eggs and larvae at sea and experimental contributions to the
physiology of the early life history stages.

There are perhaps three principal reasons why ichthyoplankton surveys are made: (i) Surveys are
often directed tow ards a single target species (or a group of closely related species) in order to use
the distribution and abundance of the pelagic eggs to obtain an estimate of the biomass of the adult
spawning population; (ii) Larvae of the target species are studied in order to estimate the success of
the year brood resulting from its spawn and hopefully to understand the factors underlying
fluctuations e survival; (iii) Surveys are also used to evaluate fish resources in general. The plankton
net collects the eggs and larvae of all kinds of fishes with pelagic eggs and/or larval stages. It
provides important information on exploited as well as unexploited resources. With few exceptions, it
provides information on the whole spectrum of fish in the area being surveyed (Ahl strom and Moser,
1976).

As mentioned before, field investigations of fish eggs and larvae originated in the late 1800s. The
motivations for investigations have changed little over this period, being mainly the assessment of
adult spawning biomass and distribution, and the desire to understand how environmental variations
and changes in the abundance of other species interact to regulate the abundance in particular fish
populations. The factors affecting recruitment, in particular those that affect the sur vival of fish eggs
and larvae are of key importance in this context.

The process of recruitment, in spite of about 100 years of research, is still not fully understood.

Trophic relations are implicated as a major influence on early fish life dynamics and are embodied in
the “critical period" (Hjort, 1914) and "match -mismatch" (Cushing, 1975) hypothesis. Spatial
characteristics are also considered of importance in the alternative "member-vagrant” (Sinclair, 1988)
and Aocean triado ( e ntransmoli/netention),(Bakuo, 21996 mypothasési o n



TABLEL
Main early contributions dealing with early life history descriptions of marine teleost fishes (adapted from Ahlstrom and Mos er, 1981).

Author Date no. of papers Group Field Rearing Egg Larvae Juveniles Area

Petersen, C.G.J. 1904-1909 3 Flatfishes + - - all some E. North Atlantic

Schmidt, J. 1905-1907 6 Gadoid + - - all some E. North Atlantic

Schmidt, J. 1908-1932 44 Eds + - - all some North Atlantic-Worldwide
Eherenbaum, E. 1905-1909 book Teleosts + + some all some E. North Atlantic

Sanzo, L. 1905-1940 65 Teleosts + + some all some Mediterranean

Kyle, H.M. 1913 1 Flatfishes + - - all some Mediterranean-E. North Atlantic
Fage, L. 1918 1 Shorefishes + - - most some Mediterranean-E. North Atlantic
Taning, A.V. 1918 1 Myctophids + - - all all Mediterranean-E. North Atlantic
Jespersen and Taning 1919-1926 2 Sternoptychids  + - some all some Mediterranean-E. North Atlantic
Delsman, H.C. 1921-1938 24 Teleosts + + some most some Indo Pacific

Hildebrand and Cable 1930-1938 3 Shore-Bay Fishes+ + most  all most W. North Atlantic

Uchida et al. 1958 1 Teleosts + + some all some Japan

Mito, S. 1960-1963 12 Fish eggs + + all some - Japan

Castle, P.H.J. 1959- several Eels + + some all some New Zealand-Worldwide
Dekhnik, T.V. 1973 1 Teleosts + + most most - Black Sea

Russell, FS 1976 book Teleosts + + most all - North Sea




TERMINOLOGY

Most marine fishes spawn pelagic eggs that are fertilized externally and float individually near the sea
surface. These eggs range from 0.5 to 5.5 mm in diameter. The embryonic period can be divided into
three stages: early (fertilization to bastopore closure); middle (from blastopore closure to the time the
tail begins to curve laterally away from the embryonic axis) and; /ate (from the time the tail is curved
away from the embryonic axis to hatching).

Within a single species there is little variation in egg characters (size, number and size of oil globules,
chorion surface, yolk, pigmentation, and morphology of the developing embryo) (Figure 1).
Development time is highly related to temperature and is species-specific. The majority of pelagic
eggs are spherical with chorion diameters close to 1 mm. Species in some groups produce eggs with
ellipsoidal chorions (e.g. Engraulidae). Demersal eggs tend to be spherical (e.g. Blenniidae), flattened
(e.g. Blenniidae) or urn-shaped (e.g. Gobiidae). The chorion can be smooth or ornamented with
spines and filaments (e.g. Belonidae, Atherinidae), hexagonal or polygonal networks of different sizes
(e.g. Callinonymidae, Macrouridae) or a single protuberance or swelling (e.g. Centrachantidae). The
space between the chorion and the yolk mass (perivitelline space) is usually small, but in some
groups can be considerably large (e.g. Clupeidae, Anguiliforms). The yolk can be segmented or
homogenous. In some groups the yolk is initially homogenous becoming segmented in late stages of
embryonic development. Yolk segmentation can be a useful taxonomical character. The presence or
absence of oil globules, size, number and position, are also important taxonomic characters. About 60
% of the s pecies with described eggs have a single oil globule, 15 % have multiple oil globules and
25 % have none (Ahlstrom and Moser, 1980).

In the present Guide the terminology of Moser (1996) is adopted. Individuals with a yolk -sac or
remnants of yolk are referred as yolk-sac larvae or newly hatched larvae. Those that have used all
their yolk are referred as /arvae and early or late larvae. Finally those that are in the process of
changing from larvae to juveniles are referred as transforming or transformation stage specimens.
The larval period subsequent to the yolk-sac stage falls into three stages related to flexion of the
notochord during caudal fin development. These three stages are termed preflexion-, flexion- and
postflexion-stage larvae (Figure 2).

The size and length at hatch varies among fish species, being generally related to egg or yolk
diameter. Yolk size, in newly hatched larvae, is also related to egg size and to the amount of yolk
used before hatching. Usually the body length at the time of hat ching is about 2.5 to 3 times the
diameter of the yolk. Newly hatched larvae frequently have an unformed mouth, unpigmented eyes
and undeveloped pectoral fins. A prominent median finfold (primordial fin) is also present extending
from the top of the head, around the caudal region and forward to the posterior margin of the yolk
(Figure 3).

The shape of the yolk sac varies greatly from round to elongate in species with elongated guts ( e.g.
Clupeoids). When present, the oil globule can be located anteriorly or posteriorly in the yolk. Multiple
oil globules can be aggregated or evenly distributed. Location of the oil or oil globules is an important
taxonomic character. Overall pigmentation is also very important as far as identification is concerned.
Melanophores are the main pigments used for the identification of yolk -sac larvae. Other pigments
may be present but most will be lost in preserved (formalin or alcohol) specimens. At the end of the
yolk-sac stage the mouth and gut are formed and the anus is open at or close to the margin of the
primordial fin (e.g. Gadoids). The eyes become pigmented and the major organs and sensory
systems, essential for capturing preys, become functional.
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Figure 1- Anatomic features of early stages of fish eggs.
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Figure 2- Early life history stages of Djplodus sargus Images from Brownell (1979).
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Figure 3- Anatomic features of yolk-sac larvae.

The larval stage, as mentioned before, can be divided into three different sub -stages, based on the
degree of flexion of the terminal section of the notochord (Figure 2).

Marine teleost larvae are extremely diverse reflecting an array of specializations in form, pigment
pattern and behaviour. Body length at the beginning of the larval stage is about 4 to 5 times the
diameter of the egg (the majority of first -feeding larvae are 3 to 6 mm in length). Most species reach
maximum larval size within the 10-30 mm range. The basic organ systems are developed during the
larval period. One obvious feature is the myomeres that correspond roughly to the number of
vertebrae in the adult. Gut shape and length are also important features. Gut is elongated in lower
telosts (clupeiforms, salmoniformes, stommiforms). On myctophids it varies from short to long. The
gut is coiled in gadoids and higher teleosts. The relative size of the head, jaws and eyes are
important taxonomic characters. The sequence of fin formation can be a useful character at specific

or higher taxonomic levels. Larval teeth and head spines vary a lot in size, shape and pattern (Figure
4).

Pigmentation provides a wealth of information. Preserved specimens are usually limited to melanistic
pigment. Melanophore location, size, shape, pattern and sequence of formation are very important
taxonomic features. Many species have unigue pigmentation patterns that typify higher taxa. Several
pigmentation patterns have evolved independently, such as rows of melanophores above or below
the gut, over the gas bladder, on the ventral margin of the tail, over the head, along the dorsal
margin of the body or covering the entire larva (Figure 5).

The larval stage is followed by a transformation stage. This stage is characterized by changes in
general shape and structural detail that can be gradual to abrupt. In the majority of fish species,
larval shape and form is very different from that of the juvenile. Body measurements used in the
present Guide are illustrated in Figure 6.
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Figure 5- Melanophore pigmentation of fish larvae.
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Figure 6- Body measurements.

12




| DENTIFICATION

Identification of early stages of fishes is not an easy task. Fish eggs and larvae are usually small
requiring the use of a good stereoscopic microscope and adequate lighting. In a single
ichthyoplankton sample there is usually a large variety of sizes, shapes and pigmentation patterns.
Generally dichotomous keys can not be used since most of the important taxonomic characters
change dramatically over the course of the development. Very few species have distinct features that
can be recognized throughout the entire early life history. In a given area a large proportion of the
fish eggs and larvae may be unknown or undescribed.

Identifying a fish larva is very different from identifying an adult specimen. Its shape, size, stage of
development, pigmentation pattern and myomere count are very important features. New ways of
mani pul ating data are needed to reach identif
(Moser et al., 1984). It consists of a simple procedure: one should be able to identify a fish larva to
the family level by matching the characteristics of a specimen as far as general shape and striking
features are concerned (Figures 7 to 9).

Meristic characters are also very important. Total myomere (vertebrae) count is presented in Table 2.
The identification can be carried further by reading the information presented for each species.

TABLE2
List of families in each interval of vertebral counts. Adapted from Aboussouan (1994).

15-23 vertebrae

31-40 vertebrae

51-68 vertebrae

Callionymidae Blenniidae Ammodytidae
Labridae Bothidae Argentinidae
Macroramphosidae Gadidae Atherinidae

Gobiesocidae Cepolidae
24 -26 vertebrae Gobiidae Clupeidae
Carangidae Gonostomatidae Gadidae
Centracanthidae Labridae Liparidae
Gobiidae Lophiidae Merluccidae
Labridae Myctophidae Paralepididae
Lophiidae Pleuronectidae Scombridae
Macroramphosidae Scombridae Soleidae
Moronidae Scophthalmidae Syngnathidae
Mugilidae Soleidae
Mullidae Sternoptychidae 69-100 vertebrae
Serranidae Trachinidae Belonidae
Sparidae Triglidae Carapidae

Zeidae Gadidae
27-30 vertebrae Paralepididae
Blenniidae 41-50 vertebrae Syngnathidae
Cottidae Argentinidae
Gobiesocidae Atherinidae >105 vertebrae
Gobiidae Blenniidae Anguillidae
Labridae Bothidae Carapidae
Lophiidae Clupeidae Congridae
Serranidae Engraulidae Muraenidae
Triglidae Gadidae Syngnathidae

Gonostomatidae

Merluccidae

Myctophidae

Scombridae

Scophthalmidae

Soleidae

Syngnathidae

Trachinidae
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Figure 7- lllustrations of representative larvae of families of fishes occurring off the Iberian Peninsula.
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Figure 9- lllustrations of representative larvae of families of fishes occurring off the Iberian Peninsula.
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EARLY LIFE HISTORY DESCRIPTIONS

This guide is intended for the identification of the early life history stages of fishes collected by
plankton nets from the marine and estuarine waters of the Iberian Peninsula (Eastern North Atlantic
Ocean). The coverage area extends from 34°-45° |atitude north, to 6° -14° longitude west (Figure
10).

Figure 10- Satellite image of the Iberian Peninsula (coverage area). Nasa, Sensor
OrbView-2/SeaWiFS 0000608).

In the following pages, the basic characteristics of the early life history of 104 species belonging to
45 families occurring in the Iberian Peninsula are described (Table 3).

Each species account includes the same basic information (written information on the left hand page

and figures on the facing right hand page). Written informatio n includes meristic data, life history
information, main references and early life history descriptions.
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TABLE3
Early life history stages of fishes occurring in the Iberian Peninsula (marine and estuarine waters).
Seasonal occurrence is mentional for the coverage area.

CLUPEIDAE Spring Summer  Autumn Winter
Sardina pilchardus(Walbaum, 1972) + + + +
Sprattus sprattus (Linnaeus, 1758) + + +

ENGRAULIDAE
Engraulis encrasicolus(Linnaeus, 1758) + + + +

GONOSTOMATIDAE
Cyclothone braueriJespersen & Taning, 1926 +

STERNOPTYCHIDAE
Maurolicus muelleri(Gmelin, 1788) + + + +

STOMIIDAE
Stomias boa (Risso, 1810) +

ARGENTINIDAE
Argentina shyraenalinnaeus, 1758 + + +

MYCTOPHIDAE
Benthosema glaciale(Reinhardt, 1837) + + +
Cerastocopelus malerensis (Lowe, 1839) + +
Diogenichthys atlanticus (Taning, 1928) + + + +
Electrona risso(Cocco, 1829) +
Myctophum punctatum Rafinesque, 1810 + + + +

Notolychnus valdiviae (Brauer, 1904) +

PARALEPIDIDAE

+
+
+
+

Magnisudis atlanticaKroyer, 1868

Paralepis coregonoidesRisso 1820 + +

ANGUILLIDAE

Anguifla anguilla (Linnaeus, 1758) + +

MURAENIDAE

Muraena helenalinnaeus, 1758 +

CONGRIDAE

Conger conger(Linnaeus, 1758) +

OPHICHTIDAE

Ophisurus serpens(Linnaeus, 1758) +

BELONIDAE

Belone belone(Linnaeus, 1761) + + +

MACRORAMPHOSIDAE

Macroramphosus scolopaxLinnaeus, 1758 + +

SYNGNATHIDAE

Entelurus aequoraeus(Linnaeus, 1758)

Hippocampus hippocampus(Linnaeus, 1758)

Hippocampus guttulatus Cuvier, 1829

Nerophis lumbriciformis (Jenyns, 1835)

Nerophis ophidion (Linnaeus, 1758)

Syngnathus abasterRisso, 1826

Syngnathus acuslinnaeus, 1758

|+ |+ ]|+ |+ |+ ]|+ ][+
+ |+ |+ |+ |+ |+]+
+

Syngnathus typhle Linnaeus, 1758

MERLUCCIDAE

Merluccius merlucciusLinnaeus, 1758 +

GADIDAE
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Ciliata mustela (Linnaeus, 1758)

Gadliculus argenteusGuichenot, 1850

Micromessistius poutassou(Risso, 1826)

Pollachius pollachius(Linnaeus, 1758)

Trisopterus luscus(Linnaeus, 1758)

+ |+ [+ ]|+

Trisopterus minutus (Linnaeus, 1758)

ZEIDAE

Zeus faberLinnaeus, 1758

CAPROIDAE

Capros aper(Linnaeus, 1758)

SERRANIDAE

Serranus cabrilla(Linnaeus, 1758)

MORONIDAE

Dicentrarchus labrax (Linnaeus, 1758)

CEPOLIDAE

Cepola macrophthalmalinnaeus, 1766

CARANGIDAE

Trachurus trachurus (Linnaeus, 1758)

MULLIDAE

Mullus surmuletus Linnaeus, 1758

SPARIDAE

Boops boops(Linnaeus, 1758)

Diplodus sargus (Linnaeus, 1758)

Pagellus bogaraveo(Brinnich, 1768)

Pagrus pagrus(Linnaeus, 1758)

Spondyliosoma cantharus(Linnaeus, 1758)

+ |+ [+ ]|+ |+

CENTRACANTHIDAE

Centracanthus cirrusRafinesque, 1810

LABRIDAE

Centrolabrus exoletus (Linnaeus, 1758)

Coris julis (Linnaeus, 1758)

Ctenolabrus rupestris (Linnaeus, 1758)

Labrus bergylta Ascanius, 1767

Labrus mixtus Linnaeus, 1758

+ |+ |+ [+ |+

+ |+ |+ [+ |+

Labrus merulaLinnaeus, 1758

Symphodus melops(Linnaeus, 1758)

AMMODYTIDAE

Ammodlytes tobianus Linnaeus, 1758

Gymnammodytes semisquamatus(Jourdain, 1879)

+

Hyperoplus lanceolatis (Le Sauvage, 1824)

+

TRACHINIDAE

Echiichthys vipera(Cuvier, 1829)

Trachinus dracolinnaeus, 1758

SCOMBRIDAE

Scomber scombrus(Linnaeus, 1758)

Scomber japonicusHouttuyn, 1782

GOBIIDAE

Aphia minuta (Risso, 1810)

Crystallogobius linearis(von Diiben, 1845)

Gobius xanthocephalusHeymer & Zander, 1992

Gobius cobitisPallas, 1814

19



Gobius cruentatus Gmelin, 1789

Gobius nigerLinnaeus, 1758

Gobius paganellusLinnaeus, 1758

Gobiusculus flavescendFabricius, 1779)

Lebetus guilleti (Le Danois, 1913)

+ |+ [+ ]|+

Lebetus scorpioides(Collet, 1874)

Pomatoschistus minutus(Pallas, 1770)

+

Pomatoschistus pictus(Malm, 1865)

+

+ |+ |+ |+

Pomatoschistus microps(Kroyer, 1838)

CALLIONYMIDAE

Callionymus lyralinnaeus, 1758

Callionymus maculatusRafinesque-Schmaltz, 1810

+

BLENNIIDAE

Blennius ocellarisLinnaeus, 1758

Coryphoblennius galerita(Linnaeus, 1758)

Lipophrys pholis (Linnaeus, 1758)

Lipophrys trigloides (Valenciennes, 1836)

Parablennius gattorugine (Brinnich, 1768)

Parablennius pilicornis(Cuvier, 1829)

+ |+ [+ +]|+]|+

+ |+ [+ ]+ |+

CARAPIDAE

Carapus acus(Brinnich, 1768)

MUGILIDAE

Mugil cephalusLinnaeus, 1758

ATHERINIDAE

Atherina presbyter Cuvier, 1829

TRIGLIDAE

Trigla lucerna Linnaeus, 1758

COTTIDAE

Taurulus bubalis (Euphrasen, 1768)

LIPARIDAE

Liparis montagui (Donovan, 1804)

SCOPHTHALMIDAE

Psetta maxima (Linnaeus, 1758)

Lepidorhombus boscii(Risso, 1810)

Zeugopterus regius (Bonnaterre, 1788)

Zeugopterus punctatus (Bloch, 1787)

BOTHIDAE

Arnoglossus laterna(Walbaum, 1792)

PLEURONECTIDAE

Platichthys flesus(Linnaeus, 1758)

SOLEIDAE

Buglossidium luteum (Risso, 1810)

Microchirus variegatus(Donovan, 1808)

Pegusa lascaris(Risso, 1810)

Solea senegalensiKaup, 1858

Solea solea(Linnaeus, 1758)

+ |+ |+ |+ |+

+ |+ |+ |+ |+

+ |+ |+ |+

GOBIESOCIDAE

Diplecogaster bimaculata(Bonnaterre, 1788)

+

Lepadogaster lepadogaster(Bonnaterre, 1788)

LOPHIIDAE

Lophius piscatoriusLinnaeus,1758
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CLUPEIDAE

Sardina pilchardus  (Walbaum, 1792)

MERISTICS

Fins:

Dorsal rays- 17-18

Anal rays - 17-18

Pelvic rays- 6-8

Pectoral rays - 16-17
Myomeres:

Total number 7 (preanal) 36-41

LIFE HISTORY

Range: Northeast Atlantic: from Iceland (rare)
and North Sea, southward to Bay of Gorée,
Sénégal. Mediterranean (common in the
western part and in Adriatic Sea, rare in the
eastern part), Sea of Marmara and Black
Sea.

Habitat: Coastal pelagic, at 25-55 m by day
and 15-35 m by night; shoaling, migratory.

Spawning season: Eggs and larvae found
throughout the whole year; peak spawning
periods, spring, autumn-winter.

ELH pattern:
larvae.

Oviparous, planktonic eggs and

MAIN REFERENCES

M'intosh, W.S., A.T. Masterman (1897). The life-histories
of the British marine food -fishes. C. J. Clay London:
467p.

Ehrenbaum, E. (1905-1909). Eier und larven von Fischen.
Nordisches Plankton 413p.

Fage. L. (1920). Engraulidae, Clupeidae Rep. Dan.
Oceanogr. Exped . 190810 Medit . adjac. Seas 2,
Biology A9: 140p.

Lebour, M.V. (1921). The larval and post-larval stages of
the pilchard, sprat and herring from the Plymouth
district. J. mar. biol. Ass. U. K., 12: 427 -457.

Gamulin, T., T. Hure (1955). Contribution & la connaisance
de I'écologie de la ponte de la sardine (Sardina
pilchardus Walb.) dans I'Adriatique. Acta Adriatica, 8
(8): 1-22.

Munk, P., J.G. Nielsen (2005). Eggs and larvae of North
Sea fishes Biofolia, Denmark: 215pp.

Saville, A. (1964). Fiches d'identification des oeufs et lar
ves de poissons, n° 1 Clupeoidei. /CES Fich. Ident.
Oeufs et Larves Poissonsl: 1-5.

Russell, F.S. (1976). The eggs and planktonic stages of
British marine fishes. Academic Press, London: 524pp.

Varagnolo, S. (1964). Calendario di comparse di uova
pelagiche di teleostei marini nel plancton di Chioggia.
Archiv. Oceanogr. Limnolog. (Centro Naz. Stud.
Talassogr. Venezia) 13, Fasc.2: 249-279.

22

EARLY LIFE HISTORY DE SCRIPTION

EGGS

Capsule diameter- 1.4-1.8 mm

No. of oil globules - 1

Shell surface - smooth

Pigment - none

Yolk - segmented

Diameter of oil globules - 0.09-0.19 mm

Diagnostic features - spherical, 1.4-1.8 mm
diameter, segmented yolk, 0.80-0.95 mm
diameter, single oil globule 0.09-0.19 mm
diameter, large perivitelline space

LARVAE

Hatching length - 3.2-4.0 mm

Yolk-sac absorption - 4.0-5.5 mm

Flexion length - 10-12.5 mm

Transformation length - 40-50 mm

Pigmentation - yolk-sac: many small
scattered melanophores in the dorsal
region extending from the head to the talil,
with one ventral caudal melanophore. Late
larvae: melanophores on head and trunk,
tail with single melanophore.

Diagnostic features - newly hatched larva
tube-like (typical clupeid form). Easily
distinguishable from other clupeids by the
presence of the oil globule. Yolk-sac
absorption at 4.0-5.5 mm. Mouth and jaws
undeveloped and unpigmented eyes at
hatching. 7 to 8 larval sense organs along
each side of the body. Typical larval
pigmentation develops around 5-6 mm.
Dorsal fin formation (31™ myomere) 7.5
mm. Gas bladder formation at 10 mm.
Notochord flexion occurs at 11-12.5 mm.
Formation of pelvic fins (level with pylorus)
at 20 mm. Complete dorsal fin formation at
26 mm. Complete anal fin formation at 28
mm. Number of preanal myomeres: 36 -
41.



CLUPEIDAE Sardina pilchardus  (Walbaum, 1792)

Plate 1- Stages of development of Sardina pilcharduseggs. Ré et al. (1988).
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CLUPEIDAE Sardina pilchardus  (Walbaum, 1792)

Plate 2- Early life history stages of Sardina pilchardus VVaragnolo (1964), Fage (1920).
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