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INTRODUCTION

In the course of a study of the age and growth of the Common Dragonet,
Callionymus lyra L., a number of specimens of another species of Callionymus
have been collected off Plymouth, differing from both G.Zyra L. and C. maculatus
Rafinesque, the only two dragonets previously recorded from the Plymouth
area (Mar. BioI. Assoc., 1931), and, indeed, from northern European seas
(Andersson, 1942; Day, 1880-84; Duncker, Ehrenbaum, Kyle, Mohr &
Schnakenbeck, 1929; Jenkins, 1925; Mohr (in Joubin, 1929-38); Le Danois,
1913; Norman, 1935; Otterstr0m, 1912;Poll, 1947; Redeke, 1941; Sremundsson,
1949; Smitt, 1892-95).

Through the kindness of Prof. ,L. Bertin, Museum National d'Histoire
Naturelle, Paris, who gave me full information about the type specimens of
both C.fasciatus C. & V. and C. reticulatus C. & V., this additional species has
been identified as C. reticulatus Cuvier & Valenciennes (1837).

Specimens in the collections at the Plymouth Laboratory and from other
institutions in Great Britain, and other European countries, have yielded
some interesting information about this fish.
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HISTORICAL REVIEW OF THE EU:ROPEAN DRAGONETS

Altogether seventeen' species' of Callionymus have been described from
European waters. Their names, together with references to the original
descriptions, are listed in chronological order below:

C. lyra Linnaeus
C. dracunculus Linnaeus
C. pusillus Delaroche
G. maculatus Rafinesque
G. festivus Pallas.
C. rissoi Lesueur

C. elegans Lesueur
C. belenusRisso
C. admirabilis Risso
C. morrissonii Risso
C. lacerta Cuvier
C. cithara Cuvier
C. reticulatus Cuvier & Valenciennes

C. fasciatus Cuvier & Valenciennes
G. sueurii Cuvier & Valenciennes

C. phaifton Gunther
C. parthenopoeus Giglioli

1758, p. 249.
1758, pp. 249-5°.
18°9, pp. 330-31; PI. 25, fig. 16.
1810, p. 25; PI. V, fig. I.
18II; pp. 146-47.
1814; pp. 5-6; PI. I, figs. 16, 16a,

16b.

1814; p. 6; PI. I, figs. 17 and 17a.
1826; pp. 263-64.
1826; p. 264; PI. VI, fig. I I.
1826; pp. 265-66; PI. VI, fig. 12.
1829; pp. 247-48.
1829; p. 248.
1837; Vol. 12, pp. 284-85"
1837; Vol. 12, pp. 285-86.
1837; Vol. 12, pp. 291-93.
1861; p. 147.
1883; pp. 397-4°°.

In addition, Ninni (1934) described two forms, C. maculatus at/anticus and
G.festivus giglioli (=C. parthenopoeus Giglioli, 1883); and Gonc;:a1ves(1942)
recorded two unidentified species of Callionymus from Portuguese waters.

Comparatively few of the above have been accepted, however, by such
authorities as Cuvier & Valenciennes (1837), who recognized only six of the
earlier species (including Cuvier's two), while at the same time they described
three new ones. In 1861 Gunther, who made an exhaustive study of the
European dragonets, established one new species, C. phae"ton,and recognized
four other good ones-C. lyra, C. maculatus, C. festivus and C. belenus.
G. fasciatus and C. reticulatus were considered by him as doubtful species and
all the others as synonyms.

C. fasciatus was described by Cuvier & Valenciennes (1837) from a single
type specimen from Sicily. There was no further record of this species until
A. P. Ninni (1877-78) had occasion to examine a number of specimens taken
near the Istrian coast. He decided that it was definitely a good species, and
worked out a key to the European Callionymus, which included the five species
recognized by Gtinther, plus C. fasciatus. After A. P. Ninni there were
further records of C. fasciatus, and its distribution, which is confined to the
Mediterranean, was given by Cams (1889-93) and by E. Ninni (1934).
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Like Gunther, Page (1918, p. 126) was inclined to think that there are only five
good European species. In the same paper he pointed out that C. parthenopoeus
Giglioli (1883) was a synonym of C.festivus, which E. Ninni (1934) redescribed
as a form of C. festivus Pallas.

The type specimen of C. reticulatus Cuvier & Valenciennes (1837) was from
Malaga. This species has not been reported since, and has been confused with
C. maculatus in a number of ways. It was considered as a synonym of
C. maculatus by Steindachner (1868), Day (1880-84), Carus (1889-93), Smitt
(1892-95) and Mohr (in Joubin 1929-38); or identified as C. maculatus by
Bragans;a (19°3) and Nobre (1935). The descriptions of C. maculatus by
Moreau (1881) and by Day (1880-84) evidently combined the characteristics
of both C. maculatus and C. reticulatus.

The two unidentified species of Callionymus recorded by Gons;alves (1942)
are of particular interest (see also p. 302). I was fortunate enough to have the
opportunity of examining two specimens, one of each species. One male
belonging to the first unidentified species was the identical specimen that had
been identified as C. maculatus by Bragans;a (1903) and by Nobre (1935).
It proved, however, to be in fact a fully mature male of C. reticulatus.

The female specimen belonging to the second unidentified species remains
undetermined.

DESCRIPTION

Callionymus reticulatus Cuvier & Valenciennes
C. reticulatus Cuvier & Valenciennes, 1837, Vol. 12, pp. 284-85. C. maculatus (part.)

Moreau, 1881, Vol. 2, pp. 164, 169-701. C. maculatus (part.) Day, 1880-84, Vol. I,
pp. 177-781. C. maculatus (nec Raf.) Bragan~a, 19°3, p. 35. C. maculatus (nec
Raf.) Nobre, 1935, pp. 505-6. C. sp. Gon~alves, 1942, p. 80 (fish no. 273, third
specimen, male 8'3-11'0 cm.).

Diagnostic Characters

(I) The preopercular spine is tricuspid, but occasionally carries a very
rudimentary basal spine. (2) The second dorsal fin always consists often rays,
of which the last is branched. (3) In the second dorsal fin of the adult male
there are eight vertical or oblique rows of dark spots. In between these rows
of spots there are dark-margined, bluish, tortuous lines and spots. In the anal
fin there exist four or five rows of parallel, but discontinuous, dark-margined
bluish lines.

The Plymouth Specimens(PI. I, figs. 1-4; PI. II, figs. I, 4 and 5; PI. III,
figs. 1-4).

The followingdescription is based on the twenty-one males (4°-108 mm.)2
and fifteenfemales(3°-65 mm.) collectedin the Plymouth area during a period

1 The descriptions combine the characteristics of both C. maculatusand C. reticulatUs.
2 The length of the specimens referred to in this paper is total length; except when specific

mention is made of standard length.
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of 18 months, from December 1948 to May 1950; and a mature male (the
caudal fin had broken, 70 mm. in standard length) collected on I August 1900,
near Mewstone, Plymouth.

General features. Body of typical dragonet-shape, smooth, devoid of scales
and depressed throughout; deepest and broadest in opercular region. Head
large, much depressed, and flat on ventral side, contained about 3'2 to 3'6
times (in male) and 3'3 to 3'7 times (in female) in standard length; its width,
in opercular region, varying from 1'7 to 2'0 times its depth. Snout spatulate,
nearly equal in length to long diameter of eye in females and immature males,
but much elongated in mature males. Eyes very prominent, of medium size
and closely set on dorsal side; interorbital space very narrow, less than one-
half of vertical diameter of eye. Opercular bone very thin; gill opening reduced
to foramen; lateral line single, extending to middle of caudal fin, with short
branches on trunk and connection with that on opposite side through common
dorsal branch near base of caudal fin.

Pin-rays. DI, IV; D2, 10; A, 9-10; V, 1,5; C, 12. First dorsal fin with
four flexible spines; second dorsal fin with ten rays, of which first nine are
simple but last one is branched twice. Anal fin with nine to ten rays, last ray
also branched. Number of fin-rays in dorsal fin very constant.

Preopercular spines. The preopercular bone ends posteriorly in three small
recurved spines. The anterior and the middle ones are rather stout and curved
upwards. The posterior one, which is directed backwards, is much smaller than
the other two. It is always less than one-half of the middle one, both in length and
in thickness. Among the thirty-seven specimens examined, thirty-four have no
free basal spine (i.e. there is no fourth preopercular spine projecting forwards).
In the other three, however, the basal spine is distinct but very rudimentary;
one has a spine on both sides and the other two have one on the left side only.

Coloration. In females and young males the ground colour on the dorsal
side varies from orange-brown to. orange-red, passing into white or creamy
beneath. There are many very light bluish spots scattered over the dorsal side
of the body, and six dark orange-red patches along the dorsal median line.

These bluish spots are relatively much larger than those of C. lyra, C. macu-
. latus and C.fasciatus. The six dark, dorsal patches are very similar to those of

C. lyra and C. fasciatusj but in C. reticulatus they are very hard in outline,
especially the fourth patch which is very characteristic as it has two waves
anteriorly and is smooth and rounded posteriorly. On the lateral side of the
body there is a series of seven or eight irregular dark spots.

Sexual dimorphism. As in many other dragonets, the male secondary sexual
characters develop gradually into a state which makes the fully mature male
entirely different from the female and the young male in external features. The
largest male examined was 108 mm. long, while no mature female exceeded
65mm.

In the female the first and second dorsal fins are only as high as, or slightly
higher than, the body below them, but in the fully mature male they extend to
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more than three times the body depth. The anal fin, which is less than the
body depth in the females, may be nearly twice as high as the body in old males.
The lower portion of the caudal fin in the mature male is much longer than
the upper portion.

On the second dorsal fin of the male there appear gradually three dark spots,
of which the uppermost is always very faint, on the membrane between the
consecutive rays. As the spots immediately posterior to the odd-numbered
rays are arranged somewhat on the same level, and those 'posterior to the rays
of even number on another level, they form eight oblique or vertical rows
crossing the rays diagonally, instead of rows running parallel with the dorsal
outline as in the male C. maculatus (compare PI. I, figs. I and 3 with Smitt,
1892-95, PI. XV, fig. I, reproduced in PI. 36 of Jenkins (1925) and later
editions). In between these rows of dark spots, there are eight rows of dark-
margined, bluish, tortuous lines and irregular spots. These lines and spots are
more or less continuous in young males. On the anal fin of mature males
there are four or five parallel rows of dark-margined, discontinuous bluish
lines, which turn obliquely downwards on the membrane between the branches
of the last ray. The ventral fin of the mature male becomes very dark and the
caudal fin bears many dark-margined, bluish spots and lines. In old males,
the ground colour between the spots and lines on all median fins is bright
yellow.

Other Channel Specimens

Two young specimens, 31- and 34 mm. long (British Museum Fish
nos. 1951. 2.19.51 and 52), were collected by the Manihine in the English
Channel at position 50° 35' 45" N., 1° 20' 4°" E., on 28 August 1949. The
smaller of these specimens has a rudimentary basal spine on the preoperculuin
of the right side.

A North Sea Specimen

One adult male (British Museum Fish no. 195°. II. II. I), 74 mm. long,
was contained in a bottle labelled' Mouth of Thames, Mus. Leach'. William
Elford Leach, M.D. (1790-1836), was naturalist assistant librarian, and later
assistant keeper, at the British Museum, 1813-21. It would thus appear that
this specimen was extant before the species was described as new.

A Portuguese Specimen
Dr H. Vilela, Esta<;:aode Biologia Maritima, Lisbon, kindly lent me ten

valuable specimens! of Callionymus collected off the Portuguese coast. One of
the specimens, a mature male, 11° mm. long, was identified as C. reticulatus

1 A female specimen, 57 rom. long, was collected at the same time and from the same
locality as the above male (Gon<;:alves,1942, p. 81, Fish no. 274, Callionymus sp.). This is a very
interesting specimen because the preoperculum has four recurved spines. Like'C. reticulatus,
its second dorsal fin consists of ten rays and there is no basal spine. As none of the European
dragonets has four recurved spines, I am uncertain whether this is an abnormality. This
specimen remains unidentified. The other eight specimens are all C. lyra L.
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C. & V., PI. II, fig. 8. Its colour has been lost; the second dorsal fin consists
of ten rays; the preopercular bone has only three recurved spines and no basal
spines; the male secondary sexual characters other than coloration are the
same as those of the Plymouth specimens. Dr Vilela also informed me that
it was collected by Don Carlos de Bragan<;:a,the King of Portugal, near
Sezimbra (between Cape Espichel and mouth of River Sado), by trawl-net,
no m. depth, year 1897, and that it is the identical specimen referred to by
Bragan<;:a (19°3, p. 35), Nobre (1935, pp. 505-6) and Gonc;:a1ves(1942,
p. 80, no. 273, Callionymus sp., the third specimen).

The Type Specimen

Prof. L. Bertin has kindly given me the following information about the type
specimen of C. reticulatus C. & V. :

Nous avons eu Ie desagrement de constater qu'il est en tres mauvais etat. Ses
nageoireset sa colorationne peuvent etre connues.

Nous pouvons seulementvous dire que Ie preopercule comporte seulement3epines
dirigees vers l'arriere et dont Ie plus ventrale est presque rudimentaire. II n'y a pas
de 4-eme epine dirigee vers l'avant. C'est a peu pres la disposition de votre photo-
graphie No.2 de votre lettre du 9 aout.

Dans ces conditions, nous sommes tres perplexes au sujet de vos specimens de
Plymouth. Etes-vous sur que ce ne sont pas des C.jasciatus.-Le type de cette espece,
nous vous Ie repetons, a 4 epines operculaires.

Fage, dans son travail de 1918,ne parle pas de C. reticulatus.

The original description of C. reticulatus by Cuvier & Valenciennes (1837)
is reproduced here for reference.

Le Callionyme reticUle.
(Callionymus reticulatus, nob.)

Eile nous a ete donnee par M. Baillon, qui l'a rec;:uede Malaga. Son museau est un
peu plus long et plus pointu que dans Ie Callionymus cithara: il a aussi trois rayons a la
pointe du preopercule. Le premier rayon dorsal s'alonge en fil d'un peu plus du quart
de la longueur totale. La seconde dorsale n'a pas trois fois la hauteur du corps, et l'anale
est de moitie moindre, en sorte que l'une et l'autre est plus basse que dans Ie C. cithara.
La deuxieme dorsale a un rayon de plus.

D. 4-10. A. 8, etc.

II y a sur la seconde dorsale trois rangees de taches brunes semblables a ceiles du
C. cithara; mais les intervalles sont remplis de cercles et de rubans ondules, blancs,
avec un lisere mince, brun et blanc; d'ou resulte un ensemble tres-agreable a l'oeil.
La premiere a deux ou trois de ces rubans ondules et a double liseres, et deux ou trois
taches noires. Quatre lignes semblables, mais plus etroites, parcourent parallelement
toute la longueur de l'anale, dont Ie bord est noiratre. Sur l'anale, entre les rayons
superieurs, sont des traits obliques; entre les autres des longitudinaux, tous blancs,
liseres de brun. On voit aussi quelques taches semblables sur la joue et a la base de la
ventrale.

La longueur de notre individu est de trois pouces et demi.

In studying all the material mentioned above, I have found that the speci-
mens from different localities are identical with the original description of



CALLIONYMUS RETICULATUS C. & V. 3°3

C. reticulatus C. & V. and Prof. Bertin's information about the type, except
in one minor point, which is that there are only eight rays in the anal fin in the
type. This is probably due to variation. Different from all other European
dragonets, C. reticulatus is definitely a good species. The details will be discussed
under the heading' Comparison with other European species'.

DISTRIBUTION

If the above information concerning C. reticulatus be accepted it is clear that
this species is present in the western portion of the Mediterranean in Spanish
waters off Malaga, and in coastal areas off Portugal, and extends into the English
Channel and southern North Sea. Recently there have been reports of the
spread of southern forms, notably fish and certain algae, into the northern
waters of the European seas and into the Northern Atlantic (Cotton, 1935;
Fridriksson, 1949; Lund, 1945; Parke, 1948; Taning, 1949). It appeared at
first that the presence of C. reticulatus in the Plymouth area might be yet
another example of immigration from the south. It now seems more likely
that this species has been overlooked and that it may therefore long have been
even more widely distributed in European waters than the above records would
suggest.

ECOLOGICAL NOTES

The catches of Callionymus in the Plymouth area during a period of 18 months,
from December 1948 to May 1949 inclusive, indicate the great scarcity of
C. reticulatus as compared with the other two dragonets. Altogether thirty-six
specimens of C. reticulatus have been caught (3°-108 mm.long); but the total
number of C. lyra (30-3°0 mm. long) amounts to over four thousand, and
that of C. maculatus (30-1°9 mm.) to 149. The nets used were (a) the ordinary
otter trawl, (b) ordinary otter trawl with small-mesh cod-end, (c) fine-meshed
Agassiz trawl, and (d) small beam trawl (shrimp netting). Owing to their
small sizel C. reticulatus and C. maculatus would not normally be expected in
an ordinary trawl catch, and in fact most of' the specimens of these two
species were caught in the Agassiz trawl and in the small-mesh cod-end of the
otter trawl. The relative abundance of C. lyra in the catches is therefore
probably due to its presence in greater numbers and to the retention of this
large species in the ordinary otter trawl. It is interesting to note, however,
that on 18 January 195°, ten specimens of C. reticulatus were caught in the
Agassiz trawl off Whits and Bay, and at the entrance of Plymouth Sound, from
off Wembury Bay and the Mewstone to Whitsand Bay and Cawsand Bay.
This represents a total of about 3 hr. trawling by this net, and indicates
considerable numbers of this species on these grounds.

1 In the Plymouth area C. reticulatus reaches at least 108 rom. Although my largest
specimen of C. maculatus is 109 mm. a preserved specimen of 124 mm. is present in an old
collection in the Laboratory of the Marine Biological Association.
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Although C. lyra, C. maculatus and C. reticulatus may be trawled from the
same grounds in the Plymouth area, it seems that they have their own habitat
preferences. C. lyra, one of the commonest fishes in this locality, has a very
wide distribution. The adults inhabit all the offshore waters off Plymouth.
The young fish usually spend the first year very close to the shore and may go
as far as 3 or 4 miles up the River Tamar. C. maculatus, very scarce inside
Plymouth Sound, is sparsely but fairly generally distributed on the trawling
grounds off Plymouth. C. reticulatus, on the contrary, seems to have a definitely
localized distribution in this area. Out of the thirty-six specimens obtained,
twenty-seven were caught in or near the entrance to Plymouth Sound, from
Wembury Bay to Whits and Bay, and four from the Amphioxus grounds near
the Eddystone. Two of the remaini~ five specimens were obtained from the
stomach of a gurnard (Trigla sp.). Furthermore, this species does not frequent
brackish water as does the young Callionymus lyra, and it is very rare in the
offshore water on the trawling ground off Plymouth, where C. maculatus is
common and the adults of C. lyra are plentiful.

Unfortunately, no full information about the breeding season has been
obtained, but soine indications can be derived from the time at which the
mature specimens were caught. Among the males there are two specimens
with fully developed secondary sexual characters. The first, 72 mm. long, was
obtained in May of 1949, and the other, 108 mm. long, collected in 195°, was
also obtained in the month of May. Altogether there were four females
which could be considered as mature as they contained very large eggs. In the
first, 59 mm. long, caughtin March 1949, the ova measured up to 0.5 mm.
in diameter. The second, 60 mm. long, was obtained in May of 1949, and
contained ova measuring up to 0.7 mm., and the third one, 63 mm. long,
trawled in May of 195°, contained ova up to 0.5 mm. In another, caught in
June of 1949, the ova measured up to 0.4 mm. Several eggs, found lying free
in the body cavity of the second mature female, had very large hexagonal
reticulations on the vitelline membrane; these reticulations varied from 18 to
26 fL across. It is obviousfromthe abovethat the breedingseasonof C. reti-
culatus in the Plymouth area extends at any rate from March to June.

COMPARISON WITH OTHER EUROPEAN SPECIES

As C. reticulatus C. & V. shares many important characteristics common to
G.lyra, C. maculatus and C.fasciatus,with anyone of which it may easily be
confused, I examined the most important characters of a number of specimens
of these three species from different localities. The details are described below
and shown in Table I.

C.fasciatus C. & V. Prof. L. Bertin has provided the following information
about the type specimen:

J'ai examine Ie type Callionymusfasciatus C. & V. II possede a chaque preopercule
3 epines dirigeesen arriere et une epine dirigeeen avant, selonIe schemaci-dessous,et
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A

Port
Plymouth Erin Portugal

4
277

I
39 8

6
4

278 8
1

38

6 282 39 8

No. of rays in the
rV+8

107 5IV+9 .. .. .. .. .. .. .. .. 4dorsal fins IV + 10 I 37 2 1 I I 2 2 .. 2 I

L

1 .. .. .. .. .. 2 ..
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2.. I .. .. .. .. .. .. .. ..
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" .. .. ..
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re<;urved mentary
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repondant a peu pres a la disposition de votre C. maculatus (Photo N. 3). La 3e epine
est cependant un peu plus courte et la 4e est moins detachee de l'os preoperculaire.

La coloration de la seconde dorsale-il s'agit d'un male-est differente de celle de
votre photographie No. I. Ii y a en effet 3 ou 4 taches noires dans chaque espace
interradiaire, au lieu de 2 ou 3. Le nombre des rangees de ces taches est donc plus
eleve que sur votre photo et r:appelle la disposition du C. maculatus dessine par Erna
Mohr dans la fiche de la Faune ichthyologique de l' Atlantique Nord.

Sur la premiere dorsale, il n'y a pas de tache predominante, mais la disposition
figuree ci-dessous:

Je ne connais pas Ie fig. 2. pI. 40 dont padent Cuvier et Valenciennes.
C. fasciatus me semble tomber en synonymie avec C. maculatus. C'est d'ailleurs

1'bpinion deja soutenue par Fage, dans un tres important travail que vous semblez
ignorer: Shore-Fishes, dans Report Danish Oceanogr. Exped. Medit. Adj. Seas-
Vol. II- Biology-A. 3. pam en 1918. .

Reste a savoir Ce que sont vos specimens ayant seulement 3 epines preoperculaires
(et quelquefois 4).

D'apres Fage et les auteurs consultes il n'existe dans la Manche et l'Atlantique que
C. lyra et C. maculatus (fasciatus) qui ont toutes deux 4 epines.

Les especes a 3 epines n' existent qu'en Mediterranee.
Ii y a done la un point a eclaircir, mais sur lequel je ne puis vous rendre aucun

service a distance.

"

The four specimens of C. fasciatus belonging to the' Museo Civico de
Storia Naturale, Genova', comprise tln:ee mature males and one female. The
first male was from' Golfo di Genova' (711) mm. long; the second and third
males were from 'Istria', 83 (661)mm. and 9° (711) mm. long respectively
(Fish nos. 265A, 468a); and the female, from 'Golfo di Genova', was 55
(44)mm.long(Fishnos.265,486). Dl,IV;D2, 10;A,9;V, 1,5. The last rays
of both the second dorsal and the anal fin are branched. The preopercular bone
has always three recurved spines and a very prominent basal spine (PI. II,
figs. 6, 7). There are four dark spots on the membrane between consecutive
rays in the second dorsal fin, and the spots on the fin are also arranged
in oblique or vertical rows across the fin as in C. reticulatus. There are six to
eight rows of dark-margined, bluish parallel lines in the anal fin of the male.

C. lyra. Altogether 329 specimens were examined, the length of the
specimens varying from 4° mm. to about 3°° mm. They all have four very
prominent preopercular spines, three recurved spines and a basal spine. The
number of the second dorsal fin-rays varies from eight to ten (PI. I, fig. 5;
PI. II, fig. 3).

C. maculatus. I have examined 125 specimens from different localities. The
preopercular bone has constantly four spines. On the second dorsal fin of the
males there are four horizontal rows of dark spots; sometimes there are
similar numbers oflight round spots lying immediately behind the dark spots.
There are no parallel lines on the anal fin such as are found in C. fasciatus and

1 The figures in brackets are standard length. The total length of one of the specimens is
not known as the tail has been damaged.
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C. reticulatus. Dark round spots are present on the sides of the body (PI. I,
fig. 6; PI. II, fig. 2).

C. reticulatus C. & V. can therefore be distinguished from C.lyra, C. macu-
latus and C. fasciatus by the following characteristics:

(I) The preopercular spines are the most reliable characteristic. In C. reti-
culatus there are three recurved spines, which project upwards or backwards;
but the basal spine, which projects forwards, is normally absent. If present, it
is very rudimentary (PI. II, figs. 4, 5) and is usually on one side only (p. 300).
In the other three species, however, there are also three recurved spines, but
the basal spine is always present and very prominent (PI. II, figs. 2, 3, 6
and 7).

(2) The number of the fin-rays in the second dorsal fin is constantly ten in
C. reticulatus and in C. fasciatus,' in C.lyra and C. maculatus, however, there
are normally nine rays, but occasionally eight or ten rays. The last rays of the
second dorsal fin of all these four species are branched.

(3) The colour patterns on the body of C. reticulatus are very similar to
those of C.fasciatus and of the young C.lyra. Nevertheless, in the first species
the light bluish spots are much larger than those in the latter two species, in
specimens of similar size. As a rule the dorsal patches of C. maculatus and
C. lyra have irregular margins, whereas those of C. reticulatus have always
very well-defined entire margins, especially the fourth which is very charac-
teristic (PI. I, figs. 2 and 4-6). As C. maculatus has dark spots on the sides of
the body, there can be no difficulty in distinguishing it from the other three
species, so long as these spots have not been lost in preservation.

(4) The male secondary sexual characters are very different in the mature
adults of these four species. There can be no difficulty in distinguishing them
when the specimens are fresh, or in preserved material, if the coloration has
not been lost completely. The smallest mature male of C.lyra is about 180 mm.
long. Its greatly elongated first dorsal fin may extend to the base of the caudal
fin or beyond it. There are no dark spots on the first and the second dorsal
nor on the anal fin (Couch, 1863, pI. CIII; Holt, 1898, pI. XXVI; Jenkins,
1925, pI. 34; Smitt, 1892-95, tab. XIV). The mature males of C. maculatus,
C. fasciatus and C. reticulatus are much smaller in size (see pp. 299 and 306).
On the second dorsal fin of these three species there are dark spots on the
membrane between consecutive rays-four spots in C. maculatus, four (the
uppermost very faint) in C.fasciatus, and three (the uppermost also very faint)
in C. reticulatus. In C. maculatus, these dark spots are arranged in more or less
horizontal rows (Smitt, 1892-95, tab. XV, fig. I; Giinther, 1867, pI. V, fig. A;
E. Ninni, 1934, tab. II and III, fig. I). In C.fasciatus and C. reticulatus these
spots are arranged in oblique or vertical rows (Guerin-Meneville, 1829-44,
pI. 4°, no. 2; E. Ninni, 1934, pI. III, fig. 2; and PI. I, figs. I and 3 in this
paper). Furthermore, in both C. fasciatus and C. reticulatus there are rows
of bluish dark-margined, tortuous lines or spots on the second dorsal fin; and
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dark-margined bluish parallel lines on the anal fin. In the former there are six
to eight lines; while in the latter there are only four or five lines.

As regards the other three European dragonets, C. phaeton has two recurved
spines, but C. festivus and C. belenus, like C. reticulatus, also have only three
recurved spines. Nevertheless, the dorsal fins of C. belenus and C. festivus
have fewer rays than C. reticulatus. The fin formula is D I, IV and D2, 6-7 in
C. festivus; and D I, III, and D 2, 8, in C. be/enus.

Thus C. reticulatus is well distinguished from all other European species,
with the possible exception of C. fasciatus. These two species present the
following incomplete contrasts:

C. reticulatus: preoperculum with three recurved spines; rarely a fourth
(basal) spine on one or both sides.

C. fasciatus: preoperculum with three recurved spines and a strong basal
spme.

C. reticulatus: mature males with three dark spots on an inter-radial
membrane of D2 and four or five horizontal bands on the anal.

C. fasciatus: mature males with four dark spots on an inter-radial mem-
brane of D2 and six to eight horizontal bands on the anal.

C. reticulatus: distributed from Malaga to the North Sea.
C. fasciatus: not known outside the Mediterranean.

The only well-authenticated specimen of C. reticulatus from the Mediter-
ranean is the type, but its colour is not known.

The question of geographical variation arises. Fishes with rows of spots on
the fins increase the number of rows as the fish grows. The number of mature
males of these two species examined by me is too small to admit of generaliza-
tion, but those named fasciatus are not all larger than those assigned to
reticulatus. In some other species of the northern hemisphere, however, the
northern members are known to grow larger and to mature later than the
southern, and it is possible that we have here a difference associated with rate
of growth. This could hardly account, however, for the presence in one and
rarity in the other of a basal spine on the preoperculum; until, therefore, the
Mediterranean populations are better known it seems wise to recognize both
C. reticulatus and C. f{lsciatus as distinct species.

SUMMARY

Three species of Callionymus are recognized as occurring in British waters,
C. lyra L., C. maculatus Raf. and C. reticulatus C. & V.

The third is here recognized for the first time and is described from an
abundant material.

Both C. reticulatus and C. fasciatus C. & V. in the past have been confused
with C. maculatus. They are here shown to be quite distinct from that species.
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C. reticulatus is closely related to C. fasciatus. The value of the characters
used to distinguish them is discussed.
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EXPLANATION OF PLATES

PLATE I, photographs of Callionymus, x t
Fig. I. C. reticulatus C. & V., matUre male, lateral view of a preserved specimen collected in

May 195°, Plymouth.
Fig. 2. Same as fig. 1, dorsal view.
Fig. 3. C. reticulatus C. & V., male, lateral view of a living specimen collected in November

1949. Plymouth.
Fig. 4. C. reticulatus C. &. V., mature female, dorsal view of a fresh specimen collected in July

1950, Plymouth. .
Fig. 5. C.lyra L., young female, dorsal view of a fresh specimen collected in September 1950,

Plymouth.
Fig. 6. C. maculatus (Rafinesque), mature female, dorsal view of a fresh specimen collected in

May 195°, Plymouth.

PLATEII, photographs of Callionymus, figs. 1-7, x 6'7; fig. 7, x t.

Fig. I. The right preopercular bone, lateral view, of a male C. reticulatus, 86 mm. long,
Plymouth, bearing three recurved spines only.

Fig. 2. The right preopercular bone, lateral view, of a male C. maculatus, 86 mm. long,
Plymouth, showing three recurved spines and one basal spine.

Fig. 3. The right preopercular bone, lateral view, of a female C. lyra, 86 mm. long, Plymouth,
showing three recurved spines and one basal spine.

Fig. 4. The right preopercular bone, lateral view, of a male C. reticulatus, 60 mm. long,
Plymouth, bearing three recurved spines and one rudimentary basal spine. .

Fig. 5. Same as the above specimen, dorsal view to show three recurved spines and the
rudimentary basal spine.

Fig. 6. A portion of the right preopercular bone, dorsal view, of a male C. fasciatlfs, 71 mm.
in standard length, Genoa, showing the well-developed basal spine.

Fig. 7. Same as above, lateral view.
Fig. 8. C. reticulatus C. & V., lateral view, matUre male, IIO mm. in total length, Portugal.

PLATEIII, Callionymus reticulatus C. & V.

Figs. I, la, male; Figs. 2, 2a, female. Fig. 1 is a specimen 108 mm. long caught off
Plymouth on II May 195°. (From original coloured drawing by A. Fraser Brunner.)










