












SCANDINAVIAN FISHES

SECOND EDITION

M 0036





<Je*d©'

SMITT. SCANDINAVIAN FISHES

Division of Fishes,

U. S. National Museum

A HISTORY OF

SCANDINAVIAN
BY

C. U. EKSTROM, AND C. SUNDEYALL

WITH COLOURED PLATES

BY

W. VON WEIGHT
AND TEXT ILLUSTRATIONS

SECOND EDITION

REVISED AND COMPLETED BY

PrcIFESSOR F. A. SMITT
MEMBER OF THE ROYAL SWEDISH ACADEMY OF SCIENCE

TEXT /^sz./

PART I

BERLIN
R. FRIEBLANDER & SOHN

Carlstrasse 1 I

P. A. NORSTEDT & SONER
STOCKHOLM

LONDON
SAMPSON LOW, MARSTON & COMPANY, Limited

St. Dunstan’s House, Fetter Lane

PARIS
L1BRA1RIE 0. REINWALD & 0

IE

15, RUE DES SaINTS-PBrES



STOCKHOLM 1892

A. N ORSTEDT & S 0 N E R

ROYAL PRINTING OFFICE



i\V^

Vb

SI

CONTENTS.

Classis: Pisces.

Ordo: PISCES TELEOSTEI pag. 1.

Subordo: Teleostei Physoclysti » 1.

Phalanx: Physoclysti Eleutherognathi » 2.

Cohors: Eleutherognathi Aeanthopterygii » 2.

Divisio: Eleutherognathi Pharyngognathi _ » 2.

Series: Labromorphi » 2.

Familia: Labridce » 3.

Divisio: Eleutherognathi Eysipliaryngei » 23.

§: Idiopter i » 24.

Series : Percomorphi » 25.

Familia: Percidte „ » 25.

» Scicenidce » 49.

» Sparidae » 52.

» Mullidce » 61.

» Beryeidce._ » 66.

Series: Scornbrornorphi .. » 69.

Familia: Brumidce » 70.

» Carangidce » 82.

» Scombridce » 89.

» Xiphiidoa » 116.

» Lamprididce » 121.

-§§: Anornalopteri _ » 126.

Series: Trachinomorphi » 127.

Fainilia: Trachinidae » 127.

» Batrachidce _ » 133.

» Lophiidce » 136.

Series: Cottornorphi __ pag. 146.

Familia: Scorpasnidce -... » 147.

» Cottidce . » 156.

» Agonidce » 202.

Series: Blennomorphi » 211.

Fainilia: Blenniidce » 212.

» Anarrhichadidce » 231.

Series: Gobiomorphi » 239.

Fainilia: Gobiidoe » 240.

» Callionymidce » 271.

» Cyclopteridce » 282.

Gobiesocidce » 300.

Series: Cyttornorphi » 304.

Familia: Cyttidce » 305.

Series: Trachypteromorphi » 309.

Familia: Trachypteridce » 309.

Series: Mugiliformes (Cestreiomorphi)
» 327.

Familia: Mugilidce » 328.

Cohors: Eleutherognathi Malacopterygii » 341.

Series: Synentognathi
(
Belonomorphi)

» 342.

Familia: Scombresocidce » 343.

Series: Heterosomata (Psettomorphi)
» 361.

Familia: Pleuronectidce » 366.

Series: Onomorphi » 461.

Familia: Gadidce » 463.





PREFACE.

When 1 was commissioned by the publishers to revise and complete in a systematic form “Scandinavian Fishes"

the work brought out by Fries, Ekstrom, and Sundevall, with drawings by v. Wright, I was not unaware of the great

difficulties associated with such an undertaking. Their original plan was to embody in a popular form the results of

scientific investigation, and with the most accurate drawings of living specimens to represent the appearance and charac-

teristics of the fishes. As far as the work proceeded, it gained a world-wide reputation as one of the best productions of

its kind. But it was interrupted, and neither artists nor writers of the same note as the original ones could he found to

continue it. v. Wright’s still unrivalled pencil and brush had been laid aside long before his death in 1888; and only a

writer of the greatest self-confidence would without hesitation have come forward to submit his work to the test of com-

parison with what the power of observation and description of Fries, Ekstrom, and Suudevall had already accomplished

in the same field of science. However, the Academy of Science was found to possess several hitherto unpublished drawings

of fishes executed by v. Wright, and to the collections of the Royal Zoological Museum I had caused to be added quite a

considerable number of figures of fishes belonging to the Scandinavian fauna, which might be of service in the continuation

of the work. In the Royal Museum are also preserved both the original specimens described in the former edition and the

fishes collected by Fries and Sundevall with a view to the completion of their task. In recent years, too, ichthyology has

not been without diligent and distinguished investigators even in Sweden: the names of S. Nilsson, A. W. Malm, and V.

Lilljeborg are widely known and renowned. The piscine faunae of Norway and Denmark have also been subjected to

exhaustive research: during the time that has elapsed since the first publication of “Scandinavian Fishes,” Esmark and

Collett, Krgyer, Lutken, and Wintrier have all been enrolled among the most eminent ichthyologists, and have rendered

this department of zoology quite as thoroughly known in Scandinavia as it is in other lands. With confidence in the

value of the material at my disposal, I overcame my hesitation, and ventured to accept the invitation of the publishers to

bring out this new edition of one of Sweden’s finest national works in the province of literature. But one more difficulty

remained, a difficulty which has considerably delayed the appearance of the work in print. Remembering the favourable

reception granted to the first edition in other countries, the publishers were desirous to render the new edition also available

to the reader who does not know any of the Scandinavian languages, and therefore decided that the work should be also

published in English. This difficulty could not be overcome until the publishers succeeded in procuring the valuable aid

of Mr. D. Lloyd Morgan, B. A., Lecturer at the University of Lund, to whom alone it is due that the English edition is

fully on a par with the Swedish.

The plan of the work has been the following: in the first place v. Wright’s drawings have been reproduced, and

where coloured figures, drawn from living or perfectly fresh specimens, have existed among the collections of the Royal

Zoological Museum or where such figures could be procured from other sources, these figures are also given, printed in

colours and executed with the greatest accuracy attainable in this country. These figures have been lithographed and

printed at the Lithographic Press of the Swedish Ordnance Survey. In the case of the species of which such drawings could

not be procured, or where the species in question is not of essential importance either in the Scandinavian fauna or from

an economical point of view, zincotypes, cast at the same establishment, are inserted in the text, from drawings, executed

with all possible accuracy, of the specimens preserved in spirits in the Royal Museum or of those which have been kindly

lent me by other museums. Most of these drawings have been executed under my supervision by Carl Erdmann, an artist

whose early loss to science and art must be deeply regretted.

I have observed a similar rule in my revision of the text. Of the two hundred piscine species that belong to the

Scandinavian fauna, sixty-four were included in the former edition . In every case where the requirements of modern science

have not seemed to call for any alteration in the work of my predecessors, I have suffered it to remain untouched. I leave

the reader to judge with what success I have endeavoured to follow them in their labour of general instruction. My hopes

of producing a handsome work have been grounded on the unsparing generosity of the publishers and the prominent rank

occupied by their office in the department of typography; and I have no doubt that an impartial judgment will give them

full recognition.

F. A. SMITT.

Stockholm, 1892.





PISCES TELEOSTEI
(OSSEOUS FISHES).

Skeleton complete and, usually, ossified. Olfactory organ double. The optic nerves

only decussate, and do not form a chiasma. Only two valves" in the arterial bulb.

In addition to their other characteristics, the com-

paratively lax arterial bulb of the two-chambered heart,

from which the blood passes to the arteries of the

branchial arches, and the simple decussation of the

optic nerves, which, at their exit from the brain, only

cross each other without fusing together their fibres,

place these fishes lower on the scale of development

than the Chondrosteans, Chondropterygians and the

Ganoids (the latter unrepresented in the Scandinavian

Fauna), which orders come nearer the Batrachians. On

the other hand, the double olfactory organ, which the

osseous fishes possess in common with the above-men-

tioned higher orders, separates them from the Cyclo-

st-omes, which are represented in Scandinavia by the

lampreys, while the skull places them as well as all

other true fish, as vertebrates, high above the Cirro-

stomes, the sub-class to which the lancelet belongs.

Thus, while it is true that the osseous fishes do not

occupy the highest rank among fish with respect to

their general degree of development, regarded as fish

they are nevertheless, above all the others, distinctly

marked by their usually ossified skeleton and the ma-

nifold development of their organs to meet the require-

ments of aqueous life.

TELEOSTEI PHYSOCLYSTI.
Osseous fishes with the air-bladder, if present, closed (without pneumatic duct) at least in the adult.

The air-bladder, which corresponds anatomically,

though not physiologically, to the lungs of the higher

vertebrate animals, is originally an outgrowth of the

digestive canal, but loses in the most highly developed

fishes its immediate connection with this canal. Such

a change is in itself a sufficient indication of a more

advanced degree of development, and has consequently

full claim to be regarded in a systematic scheme of

arrangement. In certain cases where the air-bladder

is absent — as, for instance, in the common mackerel,

whereas it exists in the so called Spanish mackerel,

which is nevertheless a very closely allied species —
we must be guided by other resemblances to assign the

fish its place among the Physoclysts.

a Some Clupeoids form an exception, as they retain a rudiment of the Ganoid conus arteriosus at the base of the bulb. Cf. Boas:

Om conus arteriosus hos Butirinus og hos andre Teleostei. Vidensk. Meddel. Naturli. For. Kbnhvn 1879

—

-80, p. 333. Generally too

rudiments are to be found of two more valves in the arterial bulb between the others; but in Orthagoriscus viola (cf. Wellenbergh: Observ. Anat.

de Orth, mola, Lugd. Batav. 1840) these rudiments are true valves.

Scandinavian Fishes. 1



2 SCANDINAVIAN FISHES.

PHYSOCLYSTI ELEUTHEROGMTHI.

Physoclysts ivitli the edge of the upper jaiv composed only of the comparatively free intermaxillary bones
,
with the

branchial arches complete and the branchial lamince pectinated. No externally visible interclavicles.

With the advancement of development in the Tele-

ostei the intermaxillary bones assume a more and more

important position in the formation of the upper jaw.

In the Eleutherognates the intermaxillary bones remain

independent, whereas in the Plectognates they are united

with the superior maxillaries, at the same time as the di-

visions of the lower jaw, the dental and the angular, coa-

lesce into one whole. The Plectognates, which are repre-

sented in the Scandinavian Fauna by only two rare species,

Balistes and Orthagoriscus, are well qualified, as far as

this character goes, for a higher place in the system,

the coalescence of the jaw bones being an unmistakable

sign of a more highly advanced degree of metamor-

phosis. However, in other respects, — in the marked

development of the exoskeleton, combined with the slight

ossification of the endoskeleton — they have retained

so much that reminds one of more ancient types,

that hitherto they have generally been placed lowest

among the Teleostei. It has been left to modern

systematists to correct this mistake, and to show their

close relationship to the most typical Physoclysts
a

. The

Eleutherognates differ from the Hemibranchii, which are

represented in our Fauna by the sticklebacks, in the

completeness of their branchial arches as well as in

the absence of interclavicles, and from the Lopho-

branchii, in our Fauna the group of the pipefishes, in

the pectination of their branchial lam ime.

In the Eleutherognates the strengthening of the

fins, especially of the dorsal and anal, by an increased

number of spinous rays, is one of the most regular

indications of an advanced stage of piscine development.

Consequently from the time of Cuvier onwards the

spinous-rayed Eleutherognates or Acanthopterygii have

generally been placed highest among the Teleostei. This

division of the Eleutherognates may be distinguished

by the fact that in the front part, at least
, of the dorsal

,

anal and ventral fins there are simple unarticulated and

undivided hard rays. Foremost among these fishes we

shall place a series of families of which the well-known

wrasses may be considered typical.

LABROMORPHL
Eleutherognates with the lower pharyngeals united to each other.

In the systems of Johannes Muller and most

subsequent ichthyologists, these fishes have been named

Pharyngognathf in consequence of the union of the lower

pharyngeals, a character by which Artedi also defined

his genus Labrusf and Cuvier the family Labroides
d

.

The rest of the Eleutherognates might therefore well

lie called Lysipharyngii
,

if there be need of a cor-

responding name for them, though the difference does

not seem to be of sufficient importance to justify us in

referring the Pharyngognates to a special order, as

Muller and Gunther have done*. However, the Pha-

ryngognates possess one mark of a special modification

of the Acanthopterygian type, which appears only occa-

sionally in the Lysipharyngii. This is the fact that the

masticating power of the mouth and pharynx is in-

creased both by the union of the hover pharyngeals and

by the stronger teeth with which these bones as well

as the jaws are armed. This apparatus has reached its

highest point of development in the exotic family of

Parrot-wrasses, as represented by the Scarus and simi-

lar forms.

If furthermore we have regard to the great splen-

dour of colour by which many of the Pharyngognates

are distinguished, we seem fully justified in following

the lead of Sundevall/ who was the first to place the

Pharyngognates highest, as far as development goes, in

° Cope, Trans. Amer. Philos. Soc., Pliilad., n. ser. vol. XIV, art. V, p. 458.
h Muller: Uber den Bau und die Grenzen der Ganoiden and ilber das naturliche System der Fische, Abh. d. Berl.-Akad. 1844,

Phys. Kl., p. 199.

c Artedi: Genera Piscium, p. 33.

d Cuvier: R'egne Animal
,

riouv. ed., Tome II, p. 254.
e Muller, 1. c. and Gunther, Brit. Mus. Cat., Fish., vol. IV, p. 1.

J In the arrangement of the collection of fishes in the Royal Museum of Stockholm. Cf. Cope, 1. c., where the same view is taken.



WRASSES.

the Acanthopterygian series, though they are not of

course in every respect qualified for this position.

As is the case with organic life generally in the

warmer regions of the earth, so in the tropical seas the

Pharyngognates attain to their full development of form.

«Anyone, » says Fries, »who is out fishing on our western

coast and for the first time sees a wrasse taken on the

hook, may fancy himself transported, as if by a stroke

of magic, to tropical shores, and, watching in intense

excitement, expect at the next bite to see one of the

paradoxical creatures which so abound in those waters.

But the illusion is soon past, vanishing as the line is

pulled in, and is followed by nothing but an ordinary

cod or flounder.»

In their real native waters the Pharyngognates are

very numerous in genera and species. As early as 1862

Gunther described no less than 647 species, distributed

among 4 families and 74 genera, and mentioned in

addition a great many of which he had no personal

knowledge. Very few of them, however, belong to the

Scandinavian Fauna; and all the Scandinavian species

fall under one family.

Fam. l abridge.

The form of the body perch-like
,

the scales cycloid, the soft-rayed part of the anal fin like that of the dorsal;

the ventral fins thoracic with one spinous and 5 soft rays
,

the branchiostegcd rays 5 or 6\ the fourth row of

branchial laminae simple, with no slit behind it, the pseudobranchice and air-bladder normal, the pedate without teeth
,

the jaw teeth strong. The pyloric appendages and the blind sac of the stomach are wanting.

There is much in the form of the wrasses that

reminds one of the genus Serranus among the perches,

but the cycloid, edentulous, and comparatively thin scales

and the toothless palate of the former separate them

distinctly from the latter. Their teeth are strong, those

of the jaws being pointed or sometimes rather obtuse;

the pharyngeal teeth are blunt and often flat and crowd-

ed like the stones of a pavement; the upper and lower

sets work well against each other, as the upper pha-

ryngeals articulate with the basilar part of the occipital

bone. Thus the jaw-teeth seize the prey, while those

of the pharyngeal s are used in grinding it. The dental

equipment of the wrasses is indeed characteristic of their

manner of life, as they live upon the crayfish and

mollusks of the rocks and sea-weed, which they usually

crush, though sometimes the shells are to be found

intact in the digestive canal. The protractile jaws with

the thick swollen lips which have given rise to the

name
1

labroid ’ or hip-fish’ are also characteristic of their

habits. That which enables us in most cases immediately

to distinguish a wrasse, as well as other Pharyngognate

Acanthopterygians, from a perch, is the prolongation of

the fin-membrane into a flap behind the point of each

spinous ray, the pinna ramentacea of Linnaeus. How-

ever, this flap is said to be wanting in some species

belonging to this family, while, on the contrary, it

exists in several of the Serrani. The ventral fins are

thoracic, i. e. they • lie a little farther back than the

base of the pectoral fins; but the pelvic bones with

which they articulate are long and project to the lower

point of the clavicles, or the front end of the pectoral

girdle. The fourth pair of branchial arches carries only

one row of branchial laminae, and the slit, which other-

wise separates this pair of arches from the lower pha-

ryngeals and the back wall of the gill-orifice, is closed.

The digestive canal is peculiarly simple: the stomach

which in many forms is scarcely perceptible as a special

enlargement of the canal, has no blind sac, and the

pyloric appendages are 'wanting.

The wrasses inhabit the seas of the hot and tem-

perate regions and are not to be found within either

the Arctic or Antarctic circle. They are among the

chief ornaments of the coral reefs and the algse which

fringe the solid rocks. Some species however are also

to be found among weed and stones where the bottom

is of a looser nature. They are neither pelagic nor

deep-sea fish, and are not often to be met with in more

than 30 fathoms. In disposition the wrasses are lively

and sociable, though they congregate in small bodies

only and not in real shoals. The male and female

often differ very much in colour, and during the spawn-

ing season the former are especially gay and showy.

Their colouring is however very fugitive: their brilli-

ancy, which in life is variable, entirely vanishes soon

after death. A number of observations have been

made which suggest that the monogamic principle is,

to a certain extent, practised among these fish; each

male is said to select and associate with his own fe-

male, at least during the spawning season; and some

species are said to build nests of seaweed for their
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ova°. To man the wrasses, being fish of good flavour

and easy of digestion, are of considerably alimentary

value, but in Sweden they are seldom caught in any

great quantity, indeed with rod and line only, and are

not held in very high esteem. In southern countries

the case is different: and the ancient Greeks and Ro-

mans have handed down to us the most eloquent pan-

egyrics of these fish. Their highest esteem seems to

have been given to a Mediterranean fish of the genus

Scams, as to which Aristotle cites the popular belief,

that it was the only fish that chewed the cud after

the manner of certain land-animals, while Oppian adds

that in its amatory pursuits it is the most ardent of

fishes, insomuch that, by the help of a captive female

attached to a line, numbers of males may be enticed

into the nets. At the same time it Avas held to be a

very sagacious fish, capable even of helping its cap-

tured felloAvs by drawing them through the meshes of

the net. According to Seleucus of Tarsus it was the

only fish that indulged in sleep and was for this reason

not to be caught at night
6

. According to Pliny it was

introduced into Italy from Greece by Optatus Eli-

pertius during the reign of the Emperor Claudius.

Physicians too considered it the best and most whole-

some of food. The fat of its intestinal canal was espe-

cially esteemed; and Ave have a line of the Greek Comic

poet Epicharmus Avhich states that it Avas not lawful for

the gods themselves to throAV away its excrement c
. In

hot countries the Avrasses are more numerous and easier

to catch, and are therefore fished for more assiduously.

EATen the savages of the Polynesian islands and Australia,

in Avhose Avaters some of the wrasses attain a weight

of as much as 50 pounds, are not sIoav to avail them-

selves of this source of food. Armed Avith their long

Avooden spears, which are furnished with one or some-

times several points, they keep Avatch upon the rocks

for these shy fish and may be seen standing for hours

together silent and motionless till the moment of the

cast comes. The Europeans too, Avho live in these

parts, set a high value on the large Avrasses, and catch

them with hook and line, using crabs as bait. In the

Mediterranean, according to Elian, the ’parrot-Avrasses’

(a species of Scams) Avere caught in old times with

baits of coriander and parsnip.

The wrasse family is especially Avell represented,

as far as variety of form goes, in the East Indian Seas,

in connexion with Avhich it has been excellently described

by the Dutch naturalist Bleeker. Gunther makes six

sub-divisions of the entire family, only tAvo of Avhich

are represented in the Scandinavian Fauna — the ty-

pical wrasses (Labrina), which possess the extreme

number of dorsal fin rays together Avith free (not united)

jaw-teeth, and the Rainbow-wrasses (JulicUna), which

have 12 spinous rays at most in the dorsal fin, the

jaw-teeth also free, and the pharyngeal teeth not con-

fluent, Those of the Scandinavian species Avhich belong

to the first subfamily may be distinguished by means

of the folioAving scheme:

I: Top of the head covered

Avith scales, as is also the

interorbital space Labrus ( Acantholabrus)
Palloni.

II: Interorbital space naked.

A: Number of scales in the

lateral line more than

40, above the lateral line

6 roAvs of scales at least.

a: Number of spinous

rays in the dorsal fin

at least 19 Labrus berggylta.

b: Number of spinous

rays in the dorsal fin

at most 18 Labrus mixtus.

B: Number of scales in the

lateral line at most 40.

AboArn the lateral line

not more than 4 roAvs

of scales.

a: Number of spinous

rays in the anal fin

more than 3 Labrus ( Centrolabrus)
exoletus.

b: Number of spinous

rays in the anal fin

at most 3.

ct: The smallest depth

of the tail at least

85 per cent of the

base of the anal fin Labrus (Ctenolabrus)
rupestris.

(3: The smallest depth

of the tail at most

75 per cent of the

base of the anal fin .... Labrus (Crenilabrus ) melops.

“ Labrus berggylta, L. massa and L. pavo, Gerbe, Rev. Mag. Zool., ser. 2, Tom. XVI (1864) pp. 255, 273, 337; Moreau, Hist.

Nat. Poiss. Fr., Torn. Ill, p. 102.

6 This statement as to sleep has been confirmed by M6bius and IIeincke ( Fische der Ostsee, p. 72) in .connexion with a northern

species (Labrus rupestris'), which, when kept in an aquarium, seeks a sleeping place at night and lays itself down to rest on one side.

c Cf. Cuv. et Val. Iiist. Nat. Poiss. p. 133 etc. Epicharmus apud Athenaeus, VII, 114; a/MQOvg, zwv otde to O/mq Peyirov

6zfialetv Aeolg.
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Genus LABRUS.

Dorsal fin of a uniform depth or deeper behind than in front. Cheeks and gill-covers seal//. Jaw-teeth

free (not united).

THE SCALE-RAYED WRASSE (sw. brunsnultean).

LABRUS (ACANTHOLABRUS) PALLONL

Top of the head scaly
,
as well as the interorbital space. Dorsal and anal fins scaly at the base. More than 40

scales in the lateral line. Cheeks with 5
a rows of scales under the eyes. Several rows of teeth in the upper and

lower jaws, within the outer roiv. In the dorsal fin at least 20 spinous rays, in the anal 5
b

.

Fig. 1. Scale-rayed Wrasse (Labrus Palloni) from Kragero (Norway). -;
:j

of the natural size.

R. br. 5; D. 21
/8

C
;

A. s
/8 ;

P. 2
/13 ; V. ]

/5 ;
C. x+\Z+x\

L. lat. 40— 42 d
.

Syn. Lutjanus Palloni
,

Risso, Icht. de Nice
, p_. 263; Cuv., Val.

(Acantliolabrus), Hist. Nat. Poiss., XIII, p. 243, fig. 375;

Smitt, Nord. Familjeboh
,

I, 281; Lilljeborg, Sv., Norg.

Fiskar

,

I, p. 447.

Crenilabrus exoletus, Risso, Hist. nat. pr. prod. Fur. mer., Ill,

p. 329.

Labrus luscus, Couch, Loud. Mag. Nat. Hist., V, pp. 18 and

742 (fig. 121).

Acantliolabrus Couchii, Cuv., Val., Hist. Nat. Poiss., XIII, p.

248; Oberg, Ofvers. Vet.-Akad. Fork. 1870, No. 4, p. 391.

Acantliolabrus imbricatus, Lowe, Proc. Zool. Soc. 1839, p. 86

and 84.

If any of the Scandinavian wrasses deserve to be

distinguished from the others as a separate genus or

subgenus, this species, first and foremost, claims that

distinction. It is the only one that has scales exten-

ding over the top of the head, though there they are

small, over the neck and the inter-orbital space; the

only one that has an angular space, covered with rows

of scales, on the membrane between each pair of rays

in the dorsal and anal fins
p

;
and lastly the only one

that has 13 branched rays in the caudal tin. We can-

not however assign so great an importance to these

distinguishing points, when we see that similar varia-

tions occur in other genera of this same family.

The forehead is scaly in some species of the tropical

genus Cossyphus (a kind of Rainbow Wrasse) of the

a Sometimes 4, according to Moreau.

6 Sometimes 4 and sometimes 6; cf. Moreau, Hist. Nat. Poiss. Fr., Ill, p. 140, and Day, Fish, of Gt. Brit, and Irel., p. 266.

c 20
/ 9

or 21
/g ,

according to Valenciennes (Cuv., Val., 1. c.) and Gunther (Cat. Brit. Mus., Fish., IV, p. 91 and 92). Our speci-

men from Hittero is abnormal in one respect, the ninth spinous ray in the dorsal fin being double, i. e. on the left side there is a superfluous

ray, furnished with basal scales and with membrane joining the ninth ray, which on this side has no basal scales.

d In younger specimens 38, according to Lilljeborg, 1. c.

e Hence Couch gave this species the name of Scale-rayed Wrasse.
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group Julimna, while in others it is naked". Again,

the covering of scales at the bases of the dorsal and

anal tins, which is connected with the development of

the tin-sheath that appears in certain genera of the

wrasses and conceals the fins to a greater or less ex-

tent, displays the same want of uniformity in the dif-

ferent species of the tropical genus Callgodon b
. The

structure of the caudal tin might perhaps supply us

with a more distinct generic character; but we shall

find below, in the Rainbow Wrasse, a variation in this

respect also. Such a diversity of form within the limits

of the other genera confirms, with regard to this species

also, the opinion of Fries, Sundevall and Lillje-

borg that all the Scandinavian wrasses may be included

in one genus.

In other respects, both in the number of scales in

the lateral line and of spinous rays in the dorsal fin,

the Scale-rayed Wrasse most closely resembles the follow-

ing species (Labrus berggylta). But even in outward

appearance it differs from this species, as well as from

the Blue-striped Wrasse (Labrus mixtus), as it has only

4 rows of scales above the lateral line and the scales

on the cheeks are larger. The body is noticeably

elongate, and its greatest depth, about 74 of the length',

is a little less than is the case with the Ballan Wrasse,

so that in this respect it more closely resembles Labrus

mixtus or Labrus rupestris. The least depth of the

body is about
2

/17 of the total length
d

,
which in the

Royal Museum’s specimen from Hittero in Norway is

264 mm. Its greatest thickness of the body is about

V, of the greatest depth. The relative length of the

head is about the same as in the Ballan Wrasse, being

about
2

/7 of the total length'. The relative length of

the snout is also nearly the same as in the Ballan

Wrasse; but the eyes are considerably larger, as is

natural in a fish that apparently lives in deep water.

The horizontal diameter of the eye, which in older

specimens is about

2

/3 of the least breadth of the inter-

orbital space7
,

is about

5

/28 of the length of the head 7
.

The relative length of the dorsal fin is only slightly

greater than in the Ballan Wrasse, and the length of

its base is about
8

/17 of the total length h

;
but the anal

fin is comparatively much longer and more nearly

corresponds to that of Labrus mixtus
,

its base being

about
5

/28 of the total length* and about half as much

again as the least depth of the tail'. These fins are

also fairly deep: the length of the longest spinous rays

in the dorsal fin isab*out
1

/3 of the length of the head

or
3

/4 of the least depth of the tail*. That which de-

serves special attention, however, is the shortness of the

first ray of the dorsal fin. This peculiarity, as well as

the somewhat high position of the lateral line on the

back and its sudden downward sweep at the termination

of the dorsal fin, the arrangement of the jaw-teeth, and

the crenulated edge of the preoperculum, may all be

observed in our figure'. The lips are fleshy and thickly

covered with papillae, which also fringe the sides of

the longitudinal folds beneath the lateral parts of the

upper-lip. The tongue is flat with sharp sides.

The colouring of the Scale-rayed Wrasse seems to

be highly variable, to judge by the descriptions and

figures of Risso m and Couch". Oberg describes it as

follows: — «The colour of the body olive-brown on

the back, on the belly lighter and yellowish without

spots or stripes. The fins yellowish; a blackish-brown

spot at the meeting of the soft and spinous parts of

the dorsal fin, and a similar spot on the upper margin

of the base of the caudal fin; the upper part of the

spinous rays of the dorsal fin blackish-brown. » These

spots, as well as the blackish-brown colour of the mem-

branous flaps behind the spinous rays of the dorsal and

ventral fins, are still distinct in the specimen preserved

a Cf. Bleeker, Atlas Iclithyologique
,

I, Labr., p. 158.

6 Cf. Bleeker, 1. c. p. 12.

c Obs. Hereafter in this work, where nothing else is remarked, the »length of the body» always means the distance from the tip

of the nose to the extremity of the middle caudal rays. In the Hittero specimen the depth is 24.2 % of the length.

d In the Hittero specimen 11.7 %.

e » » » 27.7 %.

f » » » 65 /.

j In the Hittero specimen 151.6 %.g In the Hittero specimeu 17.8 /.

h » » » 47 °/o. * » » » 77.4 %.

1 » » » 17.8 %.

1 The figure also shows how the most superior and the most inferior of the caudal rays that extend to the extremity of this fin, are

branched. The difference between the Scale-rayed Wrasse and the other Scandinavian species in this respect is expressed in the fin-formula

given above. In the formula for the caudal fin (C) x stands for the number (very seldom uniform and almost impossible to fix without

dissection) of supporting rays at the superior and inferior edges of the caudal fin, as well as for the two undivided rays, one at the superior

and one at the inferior edge, which are really supporting rays, but usually extend to the extremity of the fin.

m L. c. Cf. also Valenciennes, 1. c.

n Hist. Fish. Brit. Isl., III, p. 38, tab. CXXIX.
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in alcohol, and are shown in the figure. In this spe-

cimen there appear too, on the inferior part of the

gill-cover and on the anterior parts of the subopercu-

lum and the belly, especially at the bases of the pec-

toral fins, distinct traces of the golden gloss which this

fish possesses in Valenciennes’ figure.

The Scale-rayed Wrasse belongs to the fauna of

the Mediterranean and the Atlantic. In the Atlantic it

is found from Madeira to the south coast, of Norway.

However, as it is more of a deep-sea fish than the rest

of the Scandinavian wrasses, it is more seldom met

with. The specimen in the Royal Museum, the only

one that has been observed up to the present on the

coast of Scandinavia, was acquired by Dr. P. ( )berg

during a visit, to Hittero near the town of Field?efjord

in Norway, in the summer of 1869. It was caught at

a depth of 30 fathoms. On the English coast, only two

specimens are known to have been taken, the one at

a depth of 50 fathoms. Off the coasts of Portugal and

Madeira too it is very rare, according to Lowe and

SteindachnerY Moreau also says that it. is very

seldom met with in the Mediterranean. It can there-

fore hardly possess any value as an article of food.

THE BALLAN WRASSE (sw. berggyltan).

LABRUS BERGGYLTA.

Plate I, fig. 1.

The hack of the head and the forehead naked. Number of scales in the lateral line more than 40. At least 6

rows of scales above the lateral line. Only the posterior part of the interoperculum seedy. The cheeks covered

with small scales; at least 6 suborbital rows of scales. Number of spinous rays in the dorsal fin at least 19.

Length of the snout (when the mouth is closed) less than either the greatest thickness of body or the postorbital

length of the head. Least depth of the tail more than
4

/s of the base of the anal fin
h

. Streaks on the head red.

li. br. 5; D.
19 21

1 + 10 1. 9. 1.

C. x+ 11 + x; L. lat. 41—47. c

A.
1+7 1.

P. 2/13; V. 1/5;

Syn: Lnbrus Bergylta

,

Ascanius, Ic. rer. nat., I, p. 3, tab. I; Muller,

Zool. Dan. Prodr., p. 46 (Berg-galt); Cuv., Val., Hist. Nat.

Poiss., XIII, p. 20; Kruyer, Damn. Fiske, I, p. 476 (Berg -

gylta)-, Malm, Gbgs, Boh. Fn., p. 475; Winther, Prodr.

Ichth. Dan. mar., Naturh. Tidskr., 3, XII, p. 25; Lilljeborg,

Sv., Norg. Fisk., vol. I, p. 419.

Ballan Wrasse, Pennant, Brit. Zool., ed. 1, III, p. 216, tab

XLIV
;

Walb., Icht. Art., Ill, p. 259 (Labrus Ballan );

Couch, Hist. Fish. Brit. Isl. Ill, p. 24, tab. CXXV (Ballan

Wrass).

Comber, Pennant, 1. c. p. 221, tab. XLVII, fig. 122; Gmel.,

Syst. Nat. Lin., p. 1297 (Labrus Comber): Couch, 1. c. p.

32, tab. CXXVI, fig. 2 (Comber Wrass).

Labrus maculatus, Bloch, Naturg. Ansi. Fische

,

VI, p. 17, tab.

CCXCIV; Nilsson, Prodr. Ichth. Sc., pag. 74; Fr., Ekstr.,

Wright, Slcand. Fiskar, ed. 1, p. 11 et 43, tab. 2; Nilss.,

Skand. Fn., Fisk., p. 261; Gunth., Brit. Mus. Cat., Fish.,

IV, p. 70; Day, Fish. Gt. Brit., Irel., I, p. 252, tab. LXX
& LXXI.

Labrus Aper, Retzius, Fn. Suec. Lin., p. 335.

Labrus lineatus, Donovan, Nat. Hist. Brit. Fish., IV, tab.

LXXIV
; nec Penn. 1. c., nec Nilss., Prodr.; Day, 1. c., p.

253, Labrus Donovani, Cuv., Val., 1. c. p. 39; Day, 1. c.

Labrus tancoides et Neustrice

,

Lacep£:de; Labrus tinea., Shaw;

Labrus cornubiensis, Couch; Labrus variabilis, Thompson;

vide Gunther, 1. c. et Day 1. c.

Labrus pusillus, Jenyns et Crenilabrus multidentatus

,

Thomp-

son; (juvenes) vide GUnther, 1. c. et Day, 1. c.

La Vieille, Duhamel, Tr. d. Peches, part. II, vol. Ill, sect.

IV, cap. Ill, p. 34, tab. VI, fig. 1 ;
La Vieille commune on

Perroquet de Mer, Cuv., Val., 1. c.

In Scandinavia the Ballan Wrasse attains a length

of from 300 to 370 nun., and is thus one of the lar-

gest species belonging to this genus which we possess.

The length of the head is about 1

/4 of the total length;

the greatest depth of the body from 2

/7
to

4

/13 and the

least about V s
of the length

d
. The head is triangular

and suddenly comes to a point. The mouth is small;

the jawbones are completely concealed by large, thick

lips which project some way in front of them. On
the upper jaw the lips are double, the one lying above

the other. The superior is the shorter, and really forms

a continuation of the skin which covers the suborbital

bones; the inferior is longer and more fleshy, has deep

“ Iclith. Span. Port., Sitzb. Akad. Wien, Math. Naturw. Cl. LVII, Abtli. I, p. 699.

b The least depth of the body, in proportion to the length of the base of the anal fin, increases with age. In 6 measured specimens

the least depth of the tail was on an average 91.5 % of the base of the anal fin, the minimum being 82 %. the maximum 99.4 %.

c The variations of the fin formula are explained in the text.

d The least depth of the body (least depth of the tail) in proportion to the length, of the body increases with age; in 6 specimens

it was on an average 12.5 %, the minimum being 11.8 %, the maximum 13.2 °/.
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longitudinal folds underneath, and starting from the

intermaxillary, forms with the under lip a distinct

corner at each side of the mouth. A broad flap hangs

on either side of the under lip. This formation of the

mouth gives it some resemblance to a swine’s snout,

and is the origin of the name Berggalt (»rock-boar»), Berg-

gylta, etc. The cavity of the mouth is narrow, and

has palatal curtains (transverse folds or vela) above and

below which are opposite each other and seem intended

to prevent the escape of water or food through the

mouth in the act of breathing or swallowing. The

tongue is thin, and at the tip flat and attenuating.

When the mouth is open, the upper jaw projects con-

siderably, as the long nasal processes of the inter-

maxillary bones glide forward on the ethmoidal and

frontal bones. In both jaws there is a row of small,

conical teeth, largest in front and gradually diminish-

ing in size as they recede on either side. Within this

row in the anterior part of both jaws is a row of

much smaller teeth which project very slightly or are

concealed by the gums. There are no other teeth in

the mouth itself, either on the tongue, the palatine, or

the vomer; but in the pharynx there are two small

upper pharyngeals (each composed of three bones),

which articulate with the bottom of the skull, and one

trilobate lower pharyngeal, all three densely set with

small, obtuse, conical teeth. The eyes are circular, and

their diameter is from 1

/5
to

1
/'

7
of the length of the

head. They are placed fairly high, their inferior edge

being above a line drawn from the apex of the upper

jaw to the middle point of the tail. The nostrils are

small, and have two distinct openings on each side,

the anterior being prolonged into a dermal canal with

widened mouth. The sides of the head are covered

with scales, with the exception of the preoperculum

itself, the edge of the preoperculum and the anteorbital

region. It is true that in mature specimens the edge

of the preoperculum is not apparently denticulated, but

on taking away the skin one finds on the bone itself

fine serrations, which are also indicated by some narrow

strips of skin originating in the middle of the edge.

In younger specimens the whole edge of the preoper-

culum is sometimes sharply and clearly crenulated, a

fact which has caused such specimens to be regarded

as a distinct species, under the name Crenilabrus multi-

dentatus. The operculum is large, its depth is greater

than its length, and the posterior margin forms two

corners and is continued by a flap of skin which runs

out into a fine point at the loiver corner. The inter-

operculum is also large and distinctly visible under the

preoperculum; it has some scales on the posterior portion

in the top corner. There are 5 branchiostegal rays, and

the branchiostegal membranes are united by a, thick in-

tegument which hangs quite free round the breast and

is attached to the isthmus only by its front point.

The body is oval and laterally compressed; it is

completely covered with large imbricate scales, which are

thin, have an entire edge and are not marked exteriorly

with any large streaks. The lateral line is generally

composed of from 42 to 44 comparatively small scales

pierced by a horizontal tube, which are not contiguous

but separated by the scales of the two nearest rows.

It is consequently not very distinct, and it runs parallel

with the curve of the back as far as the extremity of

the dorsal fin where it makes the same downward curve

as the dorsal line. Above the lateral line there are 6

or 7 rows of scales and below it 13 or 14. The vent

is a little behind the middle point of the body.

The dorsal fin commences just over the base of

the pectoral fin and ends in a sharply rounded corner

just where the back slopes towards the tail. At first

its edge is slightly convex, then somewhat concave,

rising again at the beginning of the soft-rayed portion.

Its anterior part generally consists of 19 or 20 spinous

rays bet ween which the membrane is serrated at its

edge and prolonged behind each ray except the last

into a long, lancet-shaped flap. In the posterior part

are 10 or 11 branched and articulated soft rays, the

first of which however is, as a rule, simple at the point,

while the last is divided to the base, apparently forming

two separate rays. In the anal fin there are 11 or 12

rays, the first three of which are short and spinous,

the others longer, soft and articulated. Behind each of

the first two spinous rays the fin membrane is serrated

as in the dorsal fin. In the same way the first soft

ray of the anal fin is often simple, while the last is

always deeply cleft. The fin is rounded at its extremity

like the dorsal fin. In length it is about V7
of the

total length". The pectoral fins are thin, with distinct

rays and rounded point; they consist of 15 rays, the

first of which is short and, like the next ray, undivided

at the point; the others are branched and thick. The

a The relative length of tire base of the anal fin diminishes with age. In G measured specimens it was on an average 13.7 % of

the total length; the minimum was 12.4 %, the maximum 14.5 %.
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ventral tins, which are placed a little behind the pector-

al and rounded at the extremity in the same way,

consist of 1 spinous ray and 5 articulated soft rays.

The caudal tin is straight (neither concave, nor convex)

at the extremity, with slightly rounded corners and

broad base. It consists of 1 1 thick branched rays with

one undivided ray, extending to the hinder margin of

the fin, on each side of them, and a number of simple

supporting rays, three of which may generally be dis-

tinguished without difficulty. Between the roots of

the former rays the fin-membrane is covered with im-

bricate scales.

As the colouring of this species is very diversified

and variable, it is by no means easy to give a descrip-

tion applying equally well in all cases. As a rule we

may divide the Ballan Wrasse into two varieties, the

dark and the light. The former is represented in the

figure. Its prevailing colour is green, which becomes

lighter towards the belly and there has a bluish tinge.

On the sides are several large dark spots, which are

faintly marked and vary in number, size, and colour.

The scales are edged with orange, on the lower part

of the sides inclining to yellow and higher up to brown.

Under the chin and breast irregular wavy stripes of

the same orange tint. The iris green with an orange

ring next the pupil and another similar ring round the

outer margin. The dorsal fin green with a network of

chocolate-brown spots between the rays. The rays of

the anal fin orange, and the fin covered with round

blue spots on a russet ground. The first ray and the

membrane of the ventral fins bright yellow, the other

rays blue with the points bright yellow, and here and

there a dash of the same colour. The caudal fin green

with a bluish tinge towards the base, and covered with

a network of russet lines. The rays of the pectoral

fins orange, and the fins themselves spotted with blue,

especially at the base. The principal colour of the

lighter variety is yellowish brown with brown spots;

the belly is whitish, and the edges of the scales brown.

There are three brown spots on the posterior part of

the back which are especially remarkable for their size;

the first and largest is just below the middle of the

dorsal fin, the last and next in size at the end of this

fin. To this variety belong all younger specimens, and

between the two varieties there are innumerable states

of transition, which are probably due to local circum-

stances and do not depend on the season of the year

or the sex of the fish.

The intestinal canal is very simple: it consists of

a tube which decreases in width with almost perfect

regularity, and there is no stomachic dilatation, no ex-

ternally distinct pylorus, and no pyloric appendages. This

intestinal tube has thin walls with the inner surface co-

vered with a network of folds, and widens suddenly into

a fairly large rectum. The spleen large and triangular.

The liver consists of three lobes, the middle one very

large and lying lengthwise in the belly a little to the left,

the two others, one on each side, very small and short.

The gall-bladder small and narrow, and of almost uni-

form width. The air-bladder large but short, and

fastened by a strong membrane to the upper wall of

the abdominal cavity. The ovaries and testicles double.

On the coast of Norway up to Bergen and in the

island-belt of Bohusl&n the Ballan Wrasse is not rare,

though seldom met with in any considerable number.

It is also found along the whole west coast of Europe

and the north-western extremity of Africa, as well as

in the Mediterranean. In the western parts of the Baltic

it is rare, but has been observed several times; and

from the fishing-station of Ivivik in Scania Lector L. J.

Wai-ilstedt has obtained a specimen 260 mm. in length,

which was taken in the beginning of November, 1878,

and is now in the Royal Museum.

The Ballan Wrasse generally remains close to the

steepest cliffs and selects a place of refuge at their

foot. Here it confines itself to water of a middling

depth, varying to some extent according to the age of

the fish. The young fishes may often be seen in two

feet of water, seeking their food and at the approach

of danger concealing themselves among the seaweed

which grows on the rocky bottom. The older wrasses

live in deeper water, but may be met with at a depth

of from 6 to 10 fathoms. They have their favourite

haunts in the island-belt where one is always sure of

finding them, while at other spots, apparently quite the

same in nature, one looks for them in vain. Thus, in

the inmost part of the island-belt and on the outer

edge, at least to the seaward side of the rocks, they

never occur. Their food consists of small fishes, cray-

fish, and mollusks.

The body of the Ballan Wrasse is, as we have

seen, fairly thick and plump; its flesh is white, firm,

and of good flavour, though a little sweetish. In Bohus-

lan it is little esteemed, and in many places is only

eaten by the poorer part of the population who first

split the fish and then dry it in the sun. Consequently

Scandinavian Fishes. 2
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there is no special method of fishing for the Ballan

Wrasse, but it is generally taken by accident on the

’

dorje-hoolc (a kind of hook used in cod-fishing) or in

the herring-nets. «The ’dorje-hook’,» says Malm (1. c.),

«may be used to the best advantage at a depth of from

12 to 18 fathoms beneath sheer cliffs with piles of

stones lying at their base. One must avoid drawing

in the line as soon as the fish bites, for in that

case one generally loses both hook and fish, as the

wrasse darts into its hiding-place among the rocks or

into a fissure of the cliff the moment it has taken the

bait. Only by cautiously taking in a little line now

and then one can tire out and eventually secure the

fish. By this method I have often seen a fisherman

take dozens of Ballan Wrasses a foot in length, and an

occasional Striped Wrasse, within a few hours. » Else, if

one is anxious to obtain specimens of this fish, a small

seine may be used with the greatest effect, for in a favour-

able spot one may often secure several at the first haul.

In Bohuslan the most common name for this fish

is Bergsnultra, but, as some of the smaller species

which have no popular name are included under this

appellation, we have thought it best, in order to avoid

confusion, to adopt the other name used in the same

district. In Norway the fish is called Berggylte
,
Berg-

gait, and Soabborre (sea-perch): Ascanius gives 86-

karpe as the Danish name, and at Kullen it is said

to be called Hafsharp (both of the latter names =
sea-carp).

The figure given above is painted from a speci-

men caught in Bohuslan in the middle of July, im-

mediately after its capture. The colouring of almost

all fishes changes very rapidly after death, and after a

short interval the appearance of the fish is so altered

that it is scarcely recognizable. In most of the coloured

plates included in this work the natural colours of the

fish during life will be given as correctly as art can

reproduce them. It may be that many, who have only

seen the fish after death, will accuse the artist of having

flattered nature, though he has only tried faithfully to

represent her.

(Fries, Smitt.)

THE STRIPED WRASSE (sw. blasnultkan).

LABRUS MIXTUS.

Plate II, figs. 1 and 2.

No scales on the back of the head or forehead. Number of scales in the lateral line more than 40. Above the

lateral line at least 6 rows of scales. Scales on only the posterior part of the interoperculum. The cheeks covered

with small scales; at, least 6 suborbital rows of scales. Number of spinous rays in the dorsal fi,n at most 18.

Length of the snout at least as great as the greatest thickness of the body or the postorbital length of the head.

Least depth of the tail less than
7

/io °f ^ie base of the anal fin
a

. Streaks on the head blue.

c? dark green
,
with blue stripes

,
the fins and belly

yellow spotted with blue.

9 minium red, with 3 black spots on the posterior

part of the back.

R. br. 5; D. —

—

^
;
A. —

;

1 + 13 1. 12 1. 11 1 1. 2 + 10 1. 9 1. 11

P- .. ;
V. V5 ; C. x +11 + x\ L. lat. 46— 47.

14(15)

Syn. Labrus ossifagus, Linnaeus, Syst. Nat., ed. X, p. 286.

Labrus exoletus
,
Retzius, Fn. Suec. Lin., p. 335.

Labrus speciosus, Fabricius, Dan. Vid. Selsk. Skr. 1809 et

1810, p. 109.

Labrus dispar, Fries et Wright, Skand. Fisk., ed. 1, tab. 37

et 38; EkstrOm, Gbgs Vet. Vitt. Sarah. Handl. 1850, p. 38;

Malm, ibid., p. 90.

Labrus mixtus, Kroyer, Damn. Fislce, I, p. 496 et 604;

Sundevall, Skand. Fisk., ed. 1, p. 160; Nilsson, Skand.

a In 6 measured specimens the least depth of the body was on an

%\ the maximum 68.1 °/.

Fn., Fisk., p. 265; Collett, Christ. Vid. Selsk. Forh. 1874,

Tilleegsh., p. 91; ibid. 1879, n:r 1, p. 61; Malm, Gbgs,

Boll. Fn., p. 477
;

Lilljerorg, Sv., Norg. Fiskar, I, p.

429.

cf : Labrus mixtus, Linnzeus, 1. c., p. 287 (ex Willughby, p. 322

et Artedi, Gen., p. 34; Syn., p. 57); Cuv., Val., Hist. Nat.

Poiss., XIII, p. 43, tab. 369.

Labrus cceruleus
,

Ascanius, Ic. rer. nat., cah. II, p. 5, tab.

XII.

Striped Wrasse, Pennant, Brit. Zool., Ill, p. 218, tab. XLV;
— Labrus variegatus

,

Gmelin, Syst. Nat. Lin., I, p. 1294;

— Labrus vittatus, Walbaum, Ichtli. Art., Ill, p. 256; —
Labrus lineatus. Risso, Iclith. Nice, p. 220; Nilsson, Prodr.

Ichth. Scand., p. 75.

9: Labrus carneus, Ascanius, 1. c., p. 6. tab. XIII; Nilsson,

Prodr., 1. c.

Trimaculated Wrasse, Pennant, 1. c., p. 218, tab. XLVI:
— Labrus trimaculatus, Gmelin, 1. c., Cuv., Val., 1. c.

p. 58.

average 63.3 % of the base of the anal fin; the minimum was 57.6
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Obs. Valenciennes with some hesitation also gives as a synonym

for this species Labrus onitis, Linnaeus, Mils. Ad. Frid., prodr. Tomi

Secundi, p. 79: Syst. Nat., ed. X, p. 286, ed. XII, p. 478. In the

Royal Zoological Museum in Stockholm there is a specimen bearing

the name Labrus onitis
,
which was brought there together with the

rest of the collections from Drottningholm and is probably the very

specimen described by Linnaeus. Sundevall (Skand . Fiskar
,
list Edit.,

p. 160) included this fish under the name of Labrus tessellatus, Bloch,

Oecon. Naturgesch. Ausl. Fisclie, Vol. VI, p. 8, plate CCXCI, fig. 1,

which should thus be synonymous with Labrus onitis. As we now

know that the younger specimens of Tautoga onitis
,

a species very

common on the west coast of the United States, and which in a mu-

tilated condition (without the anal fin) has been described by Linnaeus

{Syst. Nat., ed. XII, p. 475) under the name Labrus hiatula, possess

the network of coloured lines mentioned by Bloch (cf. Jordan and

Gilbert, Synopsis of the fishes of North America, Bull, U. S. Nat.

Mus. N:o 16, pp. 600 and 936), there is no doubt that Sundevall’s

opinion was correct. The colouring of the specimen described by

Linnaeus is, it is true, destroyed by the action of the alcohol in which it

has been preserved, but there are still traces of dark markings which seem

to have resembled those given in Bloch’s figure
;
and when Sundevall

described this specimen, some dark dots on the ventral side, mentioned

in Linnaeus’s description, were especially distinct. The fish is 142 mm.

in length. There are no scales on the operculum, except on the top

17 3
margin: and the fin formula is D. — ) A. — The pectoral fins are&

10 8
1

fairly large, in length about 3
/4 of the greatest depth of the body, and

there are 15 rays, the first of which is simple, and in addition to these

one small ray at the beginning of the fin. The ventral fins are scarcely

more than 2
/3 of the pectoral fins in length. The caudal fin has 13

branched rays of equal length, and one shorter simple ray with several

supporting rays on each side. The jaw-teeth are set in two rows,

the inner of which is indistinct and incomplete; the front teeth in the

outer row are fairly large, and the two middle teeth in each jaw the

largest of all, conical at the base, flat and truncate at the apex. There

is no record of the place of origin of this specimen, but that it comes

from America is a matter that scarcely admits of question, any more

than we can doubt that it must have been at second-hand that Bloch

got his specimen from Norway.

That the Labrus ossifagus of Linnaeus (Z>.
n

/14 ,
A. 3

/ I2 ;

’habitat

in Europa ’) belongs to this species, as both Valenciennes and Sun-

devall have assumed, is most highly probable, for no other European

Labrus more nearly corresponds with Linnaeus’s description in the num-

ber of the fin rays. But, as Linnaeus has left no specimen himself

and has not cited any authority or figure, there still remains enough

uncertainty to prevent the use of this name for the species. LinNaEUS

has indeed confused the habitats in his Systema Naturce so often that

it is impossible to place implicit reliance in his statements. Thus in

the Mus. Ad. Frid. p. 66, he assigns no region to Sciama (Labrus

,

Syst. Natl) punctata, which, to judge by the specimen in the Royal

Museum, is the species that has subsequently been named Polycentrus

Schomburgkii, by Muller and Troschel, or to Scicena (Labrus ,
Syst.

Nat.) bimacidata, which, to judge by the specimen in the Royal Museum,

is the Acara bimaculata of later writers, and therefore, like the for-

mer species, undoubtedly comes from Guiana, though both of the above-

mentioned specimens have no region assigned to them in the labels

from Linnaeus's time. In the Systema Naturce the region of the for-

mer species has been given correctly (’Habitat Surinami’), but Labrus

bimaculatus is said to inhabit the Mediterranean. In one of the earliest

collections in the Royal Museum there is a specimen of Labrus mixtus,

a In 6 measured specimens the least depth of the tail was on

the maximum 11.5 %.

but it is only ticketed Labrus, without any Linmean label or statement

as to its habitat. This uncertainty compels us to retain for the Stri-

ped Wrasse the Linnrean name which has first been fixed with scien-

tific accuracy. (Cf. Valenciennes, 1. c.).

This fish generally attains a length of from 300

to 350 mm., but the female is apparently always a

little smaller than the male and most probably does

not exceed the former measurement. The length of

the head, measured to the apex of the gill-cover, is

about
1

/3 of the length of the body minus the caudal

hn, which measures about
2
/'

3
of the length of the head.

The body is more elongate than is the case with any

other of the Scandinavian members of this genus, ex-

cept the Scale-rayed Wrasse (Labrus Pcdloni); its great-

est depth, which is almost uniform along the anterior

half of the dorsal fin, is from 6

/25 to
2

/ 9
of the total

length. Least depth of the body 1

/9 of the length “.

The production of the snout is especially remarkable;

it tapers regularly to a point, forming a rectilinear

profile, and is so produced that it forms an angle of

less than 60° when the jaws are closed. The distance

from the eye to the tip of the snout is about equal to

the depth of the head at the anterior orbital margin.

Head slightly compressed and transversely rounded at

the top. Body still more compressed, the thickness

about 1

/2 of the depth.

The eye is closely surrounded by the tense, thin,

dermal margin of the orbit; the diameter about
1

/3 of

the distance from the tip of the snout. The pupil not

quite circular but slightly produced anteriorly. The

nostrils are very small, and remind one of the stitches

in a piece of needlework; the two openings on each

side are a good way apart from each other. The posterior

opening is higher than the anterior corner of the eye

and on a level with its anterior margin; the anterior

opening lies at a point such that the distance to the

eye is about 1

/5 of the distance to the tip of the snout,

it is on a level with the articulation of the lower jaw

and has a small tubular rim.

The mouth is larger than in the other Scandi-

navian wrasses. It extends half the distance between

the eye and the tip of the snout, but the dermal folds

reach a little further back. The jaws are of equal size.

The lips are also fairly large. The upper lip in par-

ticular is considerably produced, and underneath thickly

covered with small papillae and closely folded, as is

also the large bent lateral flap of the under lip. The

aD average 10.9 % of the length of the body; the minimum was 10.5 %,
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teeth, as in the other species of this sub-family, are thick

and conical, and are set in a simple row; the front

teeth are the largest, they are curved and project

slightly. In the lotver jaw the middle pair are a little

smaller than the teeth on each side of them, in the

upper jaw they are the largest of all. On each side

of the upper jaw 13, on each side of the lower jaw 16

teeth, at most; the 5 back teeth in both jaws fairly

small. Within this row another irregular but simple

and complete row of small but strong teeth which in

the living fish are entirely hidden in the gums. The

pharyngeals densely covered with cylindrical, straight

and blunt teeth. No teeth on the vomer, the palatine

bone or the tongue
;
and the folds of skin {vela) within

the mouth, as in all Labri, of considerable size. The

branchiostegal membrane, as in the other species, large;

it encircles the throat with a broad, free margin and

is furnished on each side with 5 slightly curved, fine

rays. The gill-cover free up to the lateral line. The

hind margin of the preoperculum generally without serra-

tion; but in some specimens, and especially in the fe-

males, it is finely denticulated, almost as in Labrus

rupestris, etc.., which Cuvier on this account referred

to distinct genera.

The scales are large and almost rectangular, with

their free edge somewhat rounded and the breadth about
3

/4 of the length, but they overlap each other to a great

extent. Their central area is very large, occupying

about half the length and breadth of the scale, and

densely punctate. In the posterior part of the scale

the striation is concentric with the margin, but late-

rally it is slightly oblique, and in the anterior part

runs from the margin inwards. The longitudinal stria-

tion is visible only in the anterior part, the margin of

which is deeply denticulated. In the transverse line

from the lateral line to the dorsal fin there are 6 scales,

and between the former and the ventral fins 19 or 20.

The lateral line, which runs parallel to the dorsal line

and follows the curve of the back, as in all the Scan-

dinavian species of this genus, contains 46 or 47 scales

furnished with a small duct curving slightly upwards.

In the posterior part of the lateral line the scales are

much more crowded than in the anterior part, and they

advance over the caudal fin. The continuations of the

lateral line on the head consist of very fine pores in

the same position as in most other fishes. The vent

is a little behind the middle point of the body below

the 16th dorsal ray.

The dorsal fin commences just over the extremity

of the gill-cover. It is of uniform height, with the first

ray a little shorter and some of the hind ones slightly

longer than the rest. The first 16, 17, or 18 hard,

unarticulated and pungent, with a membranous flap

(ramentum), as usual, behind the point; the others, from

11 to 13 in number, articulated, the first simple, the

second and third divided, the others with a further

division of their hind branch. The last is so deeply

divided that one may easily take it for two rays. In

both sexes the proportion of these rays is inconstant,

18 17 16 .

being p2 or 13 , j,, or u ,
making 30 or 31 m all.

The anal fin is right opposite the posterior part

of the dorsal, commencing at the 17th ray, and is of

about the same depth and shape, but the spinous rays,

which are 3 in number, gradually diminish in size

towards the beginning of the fin. It has 11 soft rays,

seldom 10 or 12, the first or both the first and second

simple, the last, as usual, double. The length of the

anal fin is considerably greater than in the preceding

species; it is about
1

/6
of the length of the body".

The pectoral fins broad and short, about
2

/ 5
of the

head in length, obtusely rounded, with 16 rays, seldom

17. The first ray comparatively short and simple, the

second simple and a little shorter than the third, fourth

and fifth which are divided; the rest are doubly and more

deeply divided; the last gradually diminish in length.

The ventral fins are inserted a little behind the

pectorals, commencing underneath them at about their

middle point, and '/s or 7 9
as long again as they; they

have, as usual, 6 rays, the first of which is hard and

pungent and about
2

/s °f die fin in length; the others

articulated and three times doubly divided; the third

longest, the last almost as long as the first.

The caudal fin scaly at the base, short, the ex-

tremity straight with rounded corners. It has 11 rays

of equal length, trebly and deeply divided, and on each

side one somewhat shorter simple ray, together with

3 very short and indistinct supporting rays.

The internal organs resemble those of the preceding

species. In the month of July Sundevall found in the

ovaries a large number of newly formed, small eggs. The

peritoneum, as in the Ballan Wrasse, thin and whitish.

In 6 measured specimens the length of the base was on an average 17.3 % of the total length; the minimum was 15.6 /, the maximum

18.3 %.
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The colouring of the Striped Wrasse differs con-

siderably according to the sex, more so than is usual

among ffshes; but both male and female are among the

most gorgeous of European fishes and are conspicuous

even among the species of the wrasse family, distin-

guished as these species are by their universal beauty

and brilliancy of colour.

The male is dark green, nearly black, with broad,

curved, blue stripes on the head, and 5 irregular blue

stripes along the body. The belly is flame-yellow, in-

terspersed in the anterior part under the head with

blue spots so dense that they sometimes run into each

other. The fins flame-yellow with a narrow edge of

blue. On the dorsal tin there is, in addition to this

edge, a large patch of blue which extends over the

greater part of its first half and is continued by a row

of blue spots. The caudal and anal fins are marked

with rows of blue spots, and the whole extremity of

the ventral fins is blue. The colouring varies a little,

as the extent of the dark and yellow tints, especially

in the posterior part, is not always the same. In some

instances the caudal fin is almost wholly blue spotted

with yellow, in others, according to Valenciennes, the

yellow colour spreads backwards along the dorsal sides.

The situation of the blue markings is constant, but

they may be more or less coalescent. The pectoral fins

are generally dark green, but according to the figure

given by Ascanius they may also be flame-yellow.

The female is minium-red all over, with the same

blue marks on the head as the male, but they are more

widely dispersed. On the posterior part of the back

there are 3 large, black spots," the first two of which

are separated by a whitish patch, and situated at the

base of the branched dorsal rays. These three spots

are visible even in specimens which have long been kept

in alcohol. The three vertical fins have narrow blue

edges, and the beginning of the dorsal fin is always of

a more or less pronounced shade of black, a slight trace

of correspondence to the blue colouring of the male.

Among the males there is a further difference in

colour, still more marked than that Ave have already

mentioned: the younger males display a more or less

close resemblance to the females on account of their

comparative lightness of colour, at any rate until they

have attained a length of from 150 to 170 mm. — A male

198 mm. in length, preserved in spirits, seems to have

been very slightly dark with a very small blue patch

on the dorsal fin. The blue stripes on the body appear

only in the anterior part above the pectoral fins, and

on the back are indistinct but unmistakable traces of

the three black spots Avhich occur in the female. The

caudal and ventral fins resemble those of older males. —
It is also said that the wrasses are subject to periodical

changes of colour depending on the season of the year,

and that in winter their colouring is duller.

In consequence of their remarkable difference in

colour, both sexes Avere long described as distinct spe-

cies, and Avere regarded as such by Valenciennes in

1839, in spite of the fact that by the Fauna of Retzius

(1800) his attention Avas called to the opinion current

among the Noiwegian fishermen, first made known by

Fabricius, that the, two species represented only different

sexes of the same species. The opinion of Fabricius

himself Avas not published before 1818, and does not

seem to have attracted the attention of anyone until

it Avas brought to light by Krgyer. Before this time

Fries and Wright, in the first edition of «Scandinavian

Fishes, » had given an independent and complete solution

of the Avhole question.

During his visit to Bohuslan Fries Avas enabled to

examine several specimens of both these varieties, and

in 1835 he first remarked that no females occurred of

the blue variety, and no males of the red. Not being

able to discover any difference in shape betAveen them,

he assumed that they belonged to the same species.

This assumption Avas completely verified by the inve-

stigations made by v. Wright and him during a year’s

stay at the same place, Avhen they Avere enabled to exa-

mine a large number of specimens of both varieties.

In the Avorks of several authors we may find de-

scriptions of male specimens of Labrus carneus or tri-

maculatus, Avhich Avas the ordinary name for the female.

This error may have arisen, partly from the fact that

the colour of the specimens described had been destroyed

by the spirits in which they Avere preserved or in the pro-

cess of drying, and partly from the similarity mentioned

above as existing between the females and the young

males. It is also not unlikely that males may sometimes

occur in Avhich the dark colouring is never developed

and which consequently always resemble the females.

The fact that Ave have descriptions of blue females gives

rise to the conjecture that in warmer climates the fe-

° Day, Fish. G:t Brit., Irel., I. p. 258, mentions a female with only one of these spots; Couch, Fish. Brit. Isl., mentions (p. 37)

several with four spots and gives a figure (Plate CXXXIII) of one of them.
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male occasionally acquires the colouring’ of the male,

a phenomenon which has not however been observed

on the coast of Sweden.

The Striped Wrasse occurs on all the coasts of

Europe, with the exception of the shores of the Arctic

Ocean and the Baltic. In Norway it is still found in

the neighbourhood of Trondhjem, but how far north it

goes, is unknown. In Finnmarken neither this nor any

other species of the genus Labrus occurs, according to

the investigations made in that district by Loven, Sun-

devall, and others. On the Swedish coast it is found

only in the island-belt of Bohusl&n, where it is by no

means a common species. In the Sound and within the

Baltic there is no authenticated instance of its occur-

rence. In England and France, as well as in the whole

of the Mediterranean, the species is by no means rare.

In Iceland and Greenland it has not been found.

The Striped Wrasse, like the rest of the genus, is

a true Tockiish’,
a
only living near rocky or steep and

stony coasts. On low, shelving, sandy coasts it is appa-

rently never found. But even in the island-belt this

species seems to be confined to certain fixed localities.

In the whole district of Lysekil it is said to be found

only among the islands known as Flatholmarne, where,

together with the four other species of Swedish wrasses,

it seems to have its favourite haunt near a little rock

called ’Snultreskdf (Wrasse Rock). According to Malm

it is most common in Bohuslan on the islets known

as V&deroar and Foster.

In the summer the Striped Wrasse remains at a

depth of from 5 to 10 fathoms among rocks and stones,

but in winter it apparently moves to still greater depths.

Fries and v. Wright at all events failed to obtain a

single specimen during the cold season; and in Yarrell’s

book on the fishes of England the same statement is

made. It lives on shellfish and all other kinds of

marine animals, especially crayfish. In the stomach

of a female 300 mm. in length, which was caught on

Snultresk&r, the islet we have just mentioned, and

which Sundevall had the opportunity of observing

in the month of July during life, he afterwards

found remnants of several different crustaceans and an

almost entire Portunus one inch in breadth, together

with the scales, fins and bones of some small fishes.

This specimen had very small ovaries containing only

small and newly formed eggs, from which he inferred

that the ovaries had already discharged their contents

and that the spawning season must be earlier than mid-

summer; but he failed to obtain any more exact infor-

mation on this point. In Norway, on the other hand,

Krgyer found the Striped Wrasse ready to spawn at

the end of June or July; and Risso says that in the

Mediterranean it spawns twice a year. In England Couch

found females with the ova fully developed in April

and May, and also in July and August. 6

The flesh of the Striped Wrasse is firm and white

and is said to be of tolerably good flavour, but like

the other wrasses it is seldom eaten in Scandinavia.

However, it takes a bait readily (cf. the remarks on the

preceding species), and is occasionally caught in a net

or seine, but on the Scandinavian coasts it is not sought

after by the fishermen.

In Bohusl&n as in Norway the male is called Bla-

stal, or rather Blastral (Blue-stripe), the female Rcid-

ncibba (Red-beak). In Norway the male is said to be

also called Blaskal and Blastak. In Strom’s description

of Sondmore the female is called Bergndbba (Rock-beak),

and in Ascanius Suderndl
;
Nilsson also gives the na-

mes Bodsncicka (Red-shell) and Sypiga (Seamstress).

(Sundevall, Smitt.)

THE SMALL-MOUTHED WRASSE OR ROCK COOK (sw. gkassnultran.)

LABRUS (CENTROLABRUS) EXOLETUS.
Plate 1, fig. 3.

Head naked above the eyes. Number of scales in the lateral line less than 40 (about 35). Not more than 4 rows of

scales above the lateral line. Interoperculum half covered with scales
,
naked only at the margin and in the anterior part.

Cheeks covered with large scales
,
with 4 suborbital roivs.

1ft IQ A K O

br - b
'
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7

~
; P

• IT V Vs; C.x+u+x;

L. lat. 33—37.

Syn. Labrus exoletus, Linnaeus, Syst. Nat., ed. X, p. 287
;
Nilsson,

Prodr. Ichtli. Sc., p. 77; Fries et Wright, Skand. Fiskar,

Number of spinous rays in the anal fin more than 3.

ed. I, p. 48, tab. 9, fig. 2; Cuv., Val., (Acantliolabrus),

Hist. Nat. Poiss., XIII, p. 247 ;
Nilsson, Skand. Fn. Fisk.,

p. 277 ;
Gunther, (Centrolabrus), Brit. Mus. Cat. Fish., IV,

p. 92; Collett, (Acantliolabrus), Christ. Vid. Selsk. Forli.

1874, Tillsegsh., p. 94; Id., ibid. 1879, n:r 1, p. 61; Malm

a Sw. skarydrdsfi.sk.

Finland, etc. Tr.

b Day, 1. c., p. 258.

Skcirgard is the Swedish name for the belt of small rocky islets which fringes the coasts of Norway, Bohuslan,
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( Centrolabrus) Gbgs, Boh. Fn., p. 479; Lilljeborg, 8v.,

Norg. Fiskar, I, pag. 452.

Obs. Nilsson has given this species the name Smamunt Snultra

(a translation of the Small-mouthed Wrasse (Crenilabrus microstoma)

of Thompson and Yarrell), but we can find no sufficient reason for

the rejection of the name which has formerly been given it in «Scan-

dinavian Fishes.»

The greatest length that the Small-mouthed Wrasse

seems to attain is about 150 mm., and it is generally

from 100 to 125 mm. in length. We also infer that

it does not attain a much larger size from the fact that

in specimens only 100 mm. in length the generative

organs are fully developed. In common with the Scale-

rayed Wrasse it is distinguished from the other Scan-

dinavian wrasses by the possession of 5 (sometimes 4)

spinous rays in the anal fin, while the others as a rule

have only 3. In its general shape too it has several

peculiar and distinctive features, notably the strong

compression of the body, the sharpness of the dorsal edge,

the handsome elliptical shape of the body with the pro-

duction of the snout, the small size of the mouth, the

almost complete uniformity in depth of the dorsal and

anal tins, both of which terminate in a somewhat sharp

corner, and lastly the very slight increase in breadth

towards the extremity of the caudal tin. The length of

the head is a little under x

/4 of the total length and

much less than the greatest depth of the body. The

jaw-teeth form a simple row and are comparatively

small. The margin of the preoperculum is very clearly

denticulated. In the lateral line there are from 35 to

37 scales with an entire posterior margin and pierced

by a raised duct, the end of which is bent obliquely

upwards. On the tail the ducts are almost confluent.

The curve of the lateral line at the extremity of the

dorsal fin is sharper than in the other Scandinavian

wrasses. Above the lateral line there are 3 large rows

of scales and one smaller row; below the line there are

10 rows. The scales are so thin that with a magnifying

glass one can see the striate root of one scale through

the scale overlapping it. The scales which cover the

tail advance a little over the base of the caudal fin, but

there are no rows of scales on the membrane between

the rays of the fin. The dorsal fin consists of 18 or 19

hard, pungent rays with deeply indented membrane and

membranous flaps at the tip, and not more than 6 or

7 soft rays divided at the point and with the membrane

at the margin entire. It is orange in colour with a

tinge of gray in the posterior part, and between the

rays there are two rows of blue spots, the one at the

base and the other halfway up. The membranous flaps

and the extreme margin of the soft-rayed part are blue.

The anal fin which is of almost the same shape, mark-

ing, and colour as the dorsal, consists either of 5 hard,

pungent rays and 7 soft rays divided at the point and

the last of them cloven to the base, or of only 4 spi-

nous rays and 8 soft; in the latter case the first soft

ray is not divided at the tip. The pectoral fins yellow,

transparent and made up of 2 simple and 12 branched

rays. The ventrals dirty-white and made up, as usual,

of one spinous and 5 soft rays. The caudal fin gray

with 13 yellowish brown rays (the uppermost and the

lowest undivided) and two rows of blue spots on the

fin-membrane; the extreme margin edged with blue.

The principal colour of the body is olive with a

tinge of yellow at the sides and towards the belly a

gloss of bright gamboge, which is peculiar to this spe-

cies. The belly is dirty-white and is without spots.

The edges of the scales, with the exception of those on

the belly and head, are blue, darker at the top than at

the bottom, and thus form crescent-shaped spots which

greatly enhance the beauty of this little fish. The head

is yellowish brown with the forehead of a darker shade

and the gill-cover yellowish; along it there generally

run 6 violet bands, like reins, in the direction shown

in the figure. The iris is reddish brown with a narrow

ring of lighter hue next the pupil, which is of a

beautiful shifting green.

In its internal organs this species corresponds to

the preceding one.

The Small-mouthed Wrasse seems to be exclusively

an inhabitant of the northern seas. The statement that

it is found in Greenland, however, is only based on a

vague conjecture of Fabricius and, as far as we know,

has not been confirmed in later times. In Scandinavia,

at least in Sweden, it occurs more rarely than any other

species of the wrasses. South of Bohuskin it has never

yet been met with on the coasts of Scandinavia. Its

mode of life resembles that of its kindred species, but

it is more confined to the seaward side of the islets

and has never been found far up the fjords; that is the

case at least in the island-belt of Bohuslan. In the

places they frequent they are found in small companies.

To the fisherman this little species is of no espe-

cial value.

(Fries, Smitt.)
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JAGO’S GOLDSINNY (sw. stensnultran).

LABRUS (CTENOLABRUS) RUPESTRIS.

Plate 1, fig. 2.

Top of the head naked. Number of scales in the lateral line less than 40.
a Above the lateral line not more

than 4 rows of scales. Interoperculum upwards scaly for the greater part of its length. Cheeks covered ivith

large scales; 4 or 5 suborbital rows. Number of spinous rays in the anal fin 3. The anal fin so short that the

least depth of the tail is at least 85 per cent of the base of this finf

R. hr. 5
;
D.

17— IS

2 + 7 1. 6
’
A 1

1 + 7
P.

12
’

V. C. x + 11+ x

;

L. lat. 36—38.

Syn. Scicena rupestris, Linmius, Mus. Ad. Fr
.,

I, p. 65, tab. XXXI,

fig. 7; Id. (Labrus), Syst. Nat., ed. X. p. 286; Retzius,

(Perea), Fn. Suec. Lin., p. 337; Cuvier (Crenilabrus), R.

Anim
.,

ed. 2, p. 259; Nilsson (Labrus
,
Crenilabrus), Prodr.

Ichth. Scand
., p. 76; Fries et Wright, Scand. Fiskar

,

ed.

1, p. 45, tab. 9, fig. 1; Cuv., Val. ( Ctenolabrus), Hist. Nat.

Poiss., XIII, p. 223; Krgyer
(Crenilabrus), Damn. Fiske,

I, p. 541; Nilsson (Labrus, Ctenolabrus), Skand. Fn., Fisk.,

p.274; Gunther (Ctenolabrus), Cat. Brit. Mus., Fish., IV,

p. 89; Collett, Christ. Vid. Selsk. Forli. 1874, Tilltegsh.,

p. 92; Winther, Prodr. Ichth. Dan. mar., Naturh. Tidskr.,

ser. Ill, vol. XII, pag. 26; Day, Fish. G:t Brit., Ire

l

., I,

p. 264, tab. LXXIV
;
Lii.ljeborg (Labrus, Ctenolabrus), Sv.,

Norg. Fiskar, I, pag. 442.

Labrus suillus

,

Linnaeus, Syst. Nat., ed. X, p. 285 (ex It.

Wgot. p. 179 — Bargsnultra)
;
Malm ( Ctenolabrus), Gbgs,

Boh. Fn., p. 478.

Obs. In his Journey through West-Gothland Linnaeus described

this species for the first time, though under the incorrect provincial

name Bargsnultra

,

the Bergsnultra of Bobuslan being really the species

we have above termed Berggylta. This species on the contrary is

clearly distinguished from the others by the fishermen of the district

under a special name (vid. Malm, 1. c.) which is too obscene to be

quoted, much less retained here. In the tenth edition of his Systerna

Naturae Linnaeus gave this same species the name Labrus suillus;

but owing to a misprint in the ’Journey through West-Gothland’ the

mistake has arisen that in the description we have »spinis dorsalibus

9» instead of 19. This circumstance has made it more difficult to

recognize Labrus suillus, and has misled Linnaeus himself. In Mus.

Ad. Frid. he again described this species under the name Sciaena

rupestris, and in the tenth edition of Syst. Nat. he gives both as

distinct species of the genus Labrus, without being able to assign

any habitat to the species he describes under the latter name. Again,

as StrSm in his ’Description of Sdndmore’ (I, p. 292) referred to

Linnaeus’s Labrus rupestris

,

this fish too might have been given as a

Scandinavian species in the twelfth edition of Syst. Nat. As suillus

is a later name for the species than rupestris, it is more strictly

correct to use the latter. In Zoolog. Danica (Tab. 107, Tom.

3, p. 44) Abildgaard erroneously included this species under the

genus Perea. This is the reason why Retzius in Fn. Suec.

quotes the species Labrus suillus from Linnaeus and Perea ru-

pestris from Abildgaard, though he suspected that they were identic-

al]}7 the same.

The Goldsinny is one of the smallest of the Scandi-

navian wrasses. The largest specimens we have seen

measured 170 mm., and the average length is about

120 mm. The form of the bodv most resembles that
%>

of the Scale-rayed or the Ballan Wrasse. The short-

ness of the anal tin reminds us especially of the latter.

The length of the head is about 1

/i of the total length

and is about the same as the greatest depth of the

body, except of course in the case of females full of

roe. The lips are shorter than in the Ballan Wrasse

and not so broad; the upper lip is the thicker and pre-

sents a truncate appearance, in consequence of which

the lower part of the upper jaw-bone is clearly visible

and the corners of the mouth are less distinct. The

teeth in both jaws are set in a somewhat narrow outer

row and one or more less regular inner rows, some-

times roughly resembling the arrangement given in the

figure of the Scale-rayed Wrasse. The teeth in the

outer row large and subulate with the points bent in-

wards, the front ones largest; the inner teeth smaller

but projecting distinctly above the gum. The eyes of

middling size, their longitudinal diameter close upon 1

/i

of the length of the head, and in younger specimens

equal to the breadth of the forehead, in older ones
2

/3 of

that breadth. They are so situated that the line from the

snout to the middle point of the caudal fin touches the

lower edge of the pupil. The superior part of the

interoperculum is almost entirely covered with scales.

The hind margin of the preoperculum is finely serrated.

During life however these serrations are not very distinct,

as long as the bone retains its covering of skin; but if

this be removed, or if the fish be immersed in alcohol

or dried for some time, they become distinctly visible.

a Forty at most, according to Gunther.
b The least depth of the body in proportion to the base of the anal fin increases with age. In 6 measured specimens the least depth

of the tail was on an average 93.3 % of the base of the anal fin; the minimum was 85.7 %, the maximum 100 %.

Occasionally only as in the type-specimen of Linnaeus’s description of the species in Mus. Ad. Frid.
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The lateral line runs much nearer the back than

the belly and contains from 36 to 38 scales, which are

smaller than those of the nearest rows and have the

hind margin notched obliquely upwards so that the lower

corner is longer than the upper. Above the lateral line

there are three rows, of ordinary scales, four rows in all,

including the row of smaller scales at the base of the tin.

Below the lateral line from 10 to 12 rows.

In the dorsal fin there are 17 hard and pungent

rays and 9 soft and articulated, or 18 hard and 8 soft,

the last ray being split to the base. As a rule, the

first two soft rays are, on the contrary, undivided. The

anal fin, the posterior corner of which is somewhat

pointed, has the membrane incised and a flap be-

hind each spinous ray, as usual: it consists of 3 hard

rays and 8 or sometimes 7 articulated soft rays, all

except the first branched at the tip. The pectoral fins

are very thin and transparent. They are made up of

14 rays, the first being short and hard, the second

simple and the others branched at the tip. The caudal

fin has the corners rounded and the hind margin also

slightly rounded: it consists of 13 true rays, the highest

and lowest of which are simple at the point and shorter

than the others which are split. At the base of the

fin there are the usual rows of scales between the rays.

In brilliancy of colouring the Goldsinny is far in-

ferior to its kindred species, but still not without beauty.

The upper part of the body is of an almost unvaried

brown, the sides greenish with marks or spots at the

base of each scale forming broken, longitudinal bands.

On the sides of the belly, in the third or fourth row

of scales below the lateral line, these spots become rusty

yellow. The belly is bluish white without spots. A
dark brown band, interrupted by the lower margin of

the iris, runs from the upper lip to the margin of the

preoperculum. This band is coasted above by another

of pale green, which stops at the anterior orbital margin.

The iris is of a dark reddish brown, with a ring of

lighter colour at both the inner and the outer margin,

and a bright green spot in the superior part.

Most characteristic of this species, however, is the

uniform colour of the fins, which are without any

spots or bands, if we except the anterior part of the

dorsal, ivhere the fin membrane between the first four

or five rays is of a deep black half-way up, and from

the fourth to the seventh has some bluish green streaks

at the base. The Goldsinny is also sufficiently easy to

recognize in most cases by the round black spot at the

superior margin of the base of the caudal fin, which is

always present except in the youngest specimens (up to

a length of about 40 mm."). The latter have instead

a brown spot at the top and bottom of the base of

the caudal fin.

From the remarks already made with regard to

the variations of colouring in fishes we may conjecture,

and rightly too, that the Goldsinny does not always

correspond to the description given above. The spe-

cimen represented in the figure is one of the finest in

colouring we have ever met with. As a rule the colo-

ration is duller and fainter, and the shades of colour

are more numerous. However, as this species is un-

mistakably distinct from the others, we should be un-

necessarily diffuse, were we to give a more detailed

description of these variations, especially as none of

them is remarkable or preponderant. Before leaving

this point, however, we must point out a remarkable

change of colour which the Goldsinny can effect in a

moment. When the fish is at liberty, it has 14 dark

spots on the sides, obliquely crossing the lateral line

so that there are 7 above and 7 below. These spots

disappear instantly when the fish is touched and do not

re-appear until it has been let alone for some time.

Many other proofs have been given of the power which

fishes possess to change their colour at will; but a more

striking example than this, which was discovered by

Fries fifty years ago, can scarcely be adduced even

at the present time.

In its internal structure the Goldsinny most closely

resembles the Ballan Wrasse.

Of all the European wrasses the Goldsinny is the

most common and most widely spread species. It is

found from the coast of Pomerania in the Baltic
h
along

Denmark and up the west coast of Scandinavia as far

as Trondhjem c
at least. To the south it occurs off the

whole west coast of Europe and in the Mediterranean,

in the inner part of which it is said to be less common.

In Bohusl&n during the summer it stays close to jetties

and steep rocky shores where the water is only a fathom

or so deep. At such spots it may be seen in small

bodies seeking its food a little way from the bottom

° Vid. Malm, 1. c.

b Cf. Mobil'S and Heincke, Fische der Ostsee, p. 72.

c
Cf. Collett, 1. c. and Storm, Norsk. Vid. Selsk. Skr. Trondlij. 1883, p. 28.

Scandinavian Fishes. 3
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among the seaweed which grows so luxuriantly here.

Its food seems to consist exclusively of the smaller spe-

cies of crustaceans, worms, mollusks, etc., fragments of

which are found in its stomach. It rises to the surface

only when attracted thither by some prey, and as soon

as this is caught, it again descends to the bottom. At

the approach of danger it takes refuge under the jetty,

in a cleft of the rock, or under some coarse-leaved

seaweed. In the winter it withdraws into deeper water;

at any rate it does not occur near shore at this time

of year. It cannot, however, be very far away, for on

the 12th January, 1838, v. Wright found 5 specimens

in the gullet and stomach of Lams glaucus. In Sweden

it begins to spawn in the middle of June, at which

time Fries found this species in Boh u sian ready to spawn,

or later. In the middle of July Sundevall has found

newly-formed eggs in the ovaries. There is evidence

that in other countries it spawns in April and May“

as well as in Julyh Females with running roe occur of

a length as small as only 86 mm. According to Fries,

the ovaries resemble those of the Striped Wrasse, but

according to Sundevall’s description, they are poste-

riorly united into one. The roe is very fine (i. e. the

eggs numerous) and yellowish, but quite transparent at

the time of depositing.

Where there is opportunity for other more remu-

nerative fishing, the Goldsinny is held in no very high

esteem. Still its flesh is white and firm, and would

make a dainty dish if one availed oneself of it. It

is often caught in large quantities in nets cast for

other fishes. From the pier-heads in Bolmslan it

may easily be taken with a small hook and a bait of

periwinkle.

(Fries, Smitt.)

THE GILT-HEAD OR CONNOR (sw. skarsnultran or skottan).

LABRUS (CRENILABRUS) MELOPS.

Plate II, fig. 3.

Back of the head naked. Number of scales in the lateral line less than 40. Above the lateral line 4 (sometimes

5) rows of scales. Superior part of the interoperculum for the most part seedy. Cheeks with large scales in 5

suborbital rows. Number of spinous rays in the anal fin 3. Anal fin comparatively long
,
the least depth of the

tail measuring at most

3

/4 of its base
0

.

R. hr. 5; D*. A e
. PC 2

/13 ; V. V 3 ;
C. *+11+*;

y i + o

L. Rat. 34 s'.

Syn. Labrus melops, Linnaeus, Syst. Nat., ed. X, p. 286; Cuv. Val.,

( Crenilabrus), Hist. Nat. Poiss., XIII, p. 167; Kroyer, Damn.

Fiske, I, p. 521; Sundevall, (Labrus) Skand. Fiskar
,
ed. I,

p. 182; Nilsson, (Labrus ,
Crenilabrus), Skand. Fn., Fisk.,

p. 270; Gunther, (Crenilabrus), Brit. Mas. Cat., Fish., IV,

p. 80; Malm, Gbgs
,
Boh. Fn., p. 477; Day, Fish. G:t Brit.,

Irek, I, p. 260; Mob., Hcke. Fisclie der Ostsee, p. 70;

Collett, N. Mag. f. Nature., B:d 29 (1884), p. 73; Lillje-

borg (Labrus ,
Crenilabrus), Sv., Norg. Fiskar, p. 436.

Lutjanus norwegicus, Bloch, Naturg. Ausl. Fische, V, p. 11,

tab. CCLVI; Nilsson {Labrus), Prodr. Ichth. Scand
., p.

76; Fries et Wright, Skand. Fiskar, ed. I, tab. 44; Cuv.,

Val. {Crenilabrus), 1. c. p. 176.

Perea maculosa, Retzius, Fn. Suec. Lin., p. 337.

Labrus Rone, Ascanius, Ic. rer. nat., II, p. 6, tab. XIV;

Nilsson Prodr., p. 77; Cuv., Val., 1. c., p. 172.

Labrus tinea, Turton (Yarrell); Labrus turdus, Muller,

Crenilabrus Pennantii, Cuv., Val., Labrus cornubicus, Gme-

lin (Yarrell); Crenilabrus Donovani, Cuv., Val.; Creni-

labrus Couchii, Cuv., Val.; Labrus gibbus (Pennant) Gme-

lin (Cuv., Val.): vide GOnther et Day, 11. cc.

Note. Valenciennes was the first to state that the fish which

Linnahjs had described as a Mediterranean species under the name

Labrus melops, also occured in the North Sea and off the coast of

Denmark. But Kroyer was the first to prove that this same fish had

long been known to the Scandinavian faunists and described by them

as a Scandinavian species. Thus he was able to prove that all the

names given above really belong to one single species. Sundevall

gave the additional information that the type-specimen of Linnaius’s

“ Vid. Day 1. c., p. 265.

6 Vid. Kroyer 1. c., p. 555.
c In 5 measured specimens the least depth of the body was on an average 68,5 % of the base of the anal fin, the minimum being

63.5 the maximum 74.2 /.

d Sometimes

e Sometimes

15

Y
3

10

16 14— 17
. According to Day (1. c. p. 262).1+8 &

8— 9
1 J

3 3
or .

2+7 1+9
f Sometimes 2 + 12, sometimes 2 + 12 on one side of the body and 2 + 13 on the other.

g 32—35 according to Day. 1. c.
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Labrus melops
,

with one old manuscript label and another printed

one, »Labrus melops», still exists in the Royal Museum of Stockholm,

where it has been brought together with the rest of the old Drott-

ningholm collections described by Linn^sus in Mus. Regis et Regince.

He states further that it exactly corresponds to the northern Labrus

norvegicus and Labrus rone, and has, like them, only 5 branchiostegal

rays, though LinNjEUS has given 6 in his description of the species in

Mus. Ad. Fr., as well as in the generic characters in Syst. Nat.

(following Artedi).

Adult specimens of this fish are about 210 mm.

in length. The body is deeper than in the other Scan-

dinavian wrasses. The greatest depth, which is the line

from the base of the ventral to the beginning of the

dorsal fin, is a little less than 1

/3 of the length of the

body — in the adult it is
1

/3 of the distance from the

tip of the snout to a point in the caudal fin
1

/3 of the

distance along it. The length of the head is from 3

/io

to
4

/i 3
°f the length of the body, in younger specimens

a little greater in proportion. It is deep and short,

the superior and inferior profiles being almost perpen-

dicular to each other, when the mouth is closed. The

mouth, when closed, is obliquely rounded and turned

slightly upwards, as the inferior profile of the head

rises more sharply than the superior profile slopes. The

eye is small, and, as in the Ballan Wrasse, its inferior

margin is considerably above the median line of the

body. Its distance from the tip of the snout, when the

5 5

mouth is closed, is from
^

to g of its diameter. The

nostrils are placed as in the other wrasses. As we have

just mentioned, the mouth is placed high up, and it is

smaller than in the rest of the Scandinavian Avrasses,

except the Small-mouthed Wrasse, for it does not extend

to the middle point between the eye and the snout.

The lips are thick but comparatively short, and the

jaAvs equal in length. The teeth are conical, obtuse,

strong and set close together; there are 5 or 6 on each

side in the upper jaAv and about 8 in the lower. As

usual the teeth diminish in size as they recede; the

middle pair, Avhich in the upper jaw are a little apart,

are in both jaAvs the largest. The preopercular margin

is more sharply denticulated than in the other Scandi-

navian Avrasses, and has about 50 small serrations.

The scales are large and square or almost penta-

gonal, Avith rounded corners. When they are pentagonal,

the fifth side is formed by the free posterior edge, which

is sharply rounded. The lateral line, which is parallel

to the dorsal line and bends sharply at the end of the

dorsal fin, contains about 34 scales (36 or 37 if Ave

include the scales above the gill-cover). Above the

lateral line there are 4 rows of scales, beloAv it 10 or

II. The vent is about half-way between the tip of

the snout and the end of the tail, i. e., a little in

front of or behind the middle point, under the 12th or

13th dorsal spine.

The fins are of the same structure as in the spe-

cies already described. The dorsal fin commences right

over the posterior edge of the gill-cover,'and its length

is equal to
1

/2 the length of the body minus the. caudal

fin. It has 25 rays, 16 of Avhich are hard and somewhat

15 16
pungent, and 9 branched, seldom y or y; the first

soft ray is sometimes undivided. The first spinous ray

is, as a rule, hardly
2

/3 of the third or fourth in length,

Avhile the second is only a little shorter than they. The

anal fin is a little deeper posteriorly than the cor-

responding part of the dorsal fin. It contains 3 spinous

rays, the first of which is a little more than half as

long as the third, and 10 or sometimes 9 soft rays,

the first of Avhich is generally (the second sometimes)

undivided or at any rate branched only at the extreme

tip. The caudal fin is rounded, short, not quite
1

/6 of

the total length, and scaly at the base. It admits of

only slight expansion, as is the case throughout the

genus. There are 11 perfect rays Avhich are branched

several times, 6 above the lateral line and 5 beloAv it;

and also, at the upper and lower margins, one simple

and somewhat shorter ray, and 3 or 4 small, rudimen-

tary (supporting) rays. The pectoral fin is inserted

beloAv the second ray of the dorsal fin; it is flatly

rounded, is a little more than 1

/G of the total length, and

contains 15 (sometimes 14) rays, the first of Avhich is

very short (at most x

/g ,
generally less than Vs °f the

length of the fin) and simple, but soft and closely unit-

ed to the second, which is also unbranched; the 4th,

5th, and 6th are the longest. The ventral fin is oblong,

commences just behind the base of the pectoral fin, and

is
3

/4 of that fin in length. It contains, as usual, 6

rays, the 3d and 4th of Avhich are the longest, the 1st

being spinous and not quite
2

/3 of the 3rd in length.

The colouring, as in all the species of the genus,

is handsome but variable. The body of the Gilt-head,

immediately after its capture, is greenish, blue on the

back and Avith the edges of the scales throughout yelloAv-

ish. The head is yelloAvish with crooked, green lines,

and betAveen the latter, at the posterior orbital margin,

is an almost black spot. The fins are spotted Avith

yellow, green and blue, but are Avithout any distinct
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black spots. On the sides, below the lateral line, are

several large, dark spots, transversely situated, the last

of which lies near the caudal tin and is generally the

darkest. — These markings disappear very soon after

death, if the dish be preserved in weak alcohol, the

whole body assuming an almost uniform grayish colour.

But the blackish spot behind the eye always remains

and becomes more distinct and even apparently larger

than in living specimens. As a rule too, but not al-

ways, a slight trace remains of the dark spot by the

caudal fin.

In Bohuslan the Gilt-head is not so common as the

preceding species, though, according to Malm, more so

than the Ballan Wrasse. To judge by the fact that it

occurs more frequently on the Danish coast, this fish,

as Avell as the Goldsinny, seems to thrive equally well

off shores where the bottom is loose and rocky coasts,

provided that the algae are not too scanty. Retzius

says that the Gilt-head is found off the North of Scania.

According to Nilsson, Kkoyer, and Winther it is

common in the southern part of the Cattegat and in

the Sound, as far as Ivjoge. Tkybom" states that it is

caught together with the Goldsinny in the northern part

of Oresund, where it is used as bait, chiefly for cod-

fishing. According to Mobius and Heincke it occurs,

though seldom, at Kiel. Farther up the Baltic it has

not been observed. Off Norway it goes, according to

Collett and Storm, at least as far as the Fjord of

Trondhjem. It also occurs along the whole west coast

of Europe, off the shores of England and Ireland, and

also in the Mediterranean. No Icelandic species of

Labrus is known to us.

The food of the Gilt-head consists of crayfish, mol-

lusks, etc. In its stomach Lilljeborg has found frag-

ments of Carcinus mcenas
,
Littorina, and Mytilus.

The spawning season, according to Kroyer, occurs

in July. This same author relates, as observed by him,

a circumstance which seems to show that a true pairing

occurs in this species and that during that season the

fish keep in pairs. He says that two specimens had

been seen repeatedly, during an observation of some

length, darting out of the seaweed by a jetty, pursuing

each other, then suddenly turning the ventral sides

towards each other and remaining for a while in this

position. They then separated and again hid themselves

in the seaweed, but only to reappear again after a short

time and repeat these actions. A blackish papilla just

behind the vent, which is perforated at the point and

several times larger in the female than in the male, is

thought to have served on this occasion as the organ

of copulation, and a true penetration is supposed thus

to have occurred. (Sundevall, Smitt.)

Subfamily JULIDIME

To the brief diagnosis given above (p. 4) after

Gunther 6

,
we may here add that the Julidince are by

no means inferior to the true wrasses in brilliancy of

colouring, but rather surpass them, and are also far

richer in variety of form. In the Atlantic, however,

they are comparatively rare, though some species are

represented in the West Indies and also occur in the

Mediterranean. One of these Mediterranean fishes, Coris

julis
,

has also spread into the Atlantic, but is rare

even off the coasts of France and England. On two

occasions, however, it has wandered into Scandinavian

waters.

a
Grt. Internat. Fisheries Exhib., London 1883, Special Catalogue for Sweden, p. 132.

6 Brit. Mus. Cat., Fish., IV, pag. 66.
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Genus CORIS®.

Head naked
,
fairly pointed. Body oblong

, compressed, with comparatively small scales. More than 50 scales in

the lateral line, which is unbroken. Spinous rays in the dorsal fin 9, branchiostegals 6.

THE RAINBOW WRASSE.

corns julis.

Fig. 2.

Length of the head from 25 to 28 per cent, greatest depth of the body from IV to 20 per cent of the length of

the body. Number of scales in the lateral line about 75. Above and beloiv the lateral line, at its straight part

at the beginning of the tail, 8 rows of scales. A dark-blue spot on the flap of the gill cover.

6 The first spinous rays in the dorsal fin are elongated, being the longest in the whole fin, and, between the first

and the third or fourth ray, the fin-membrane is marked with a black spot. The length of the spinous rays

in the anterior part of the dorsal fin increases as they advance (dong the fin, the first ray is the shortest, and

in this sex there is no black spot developed on the fin-membrane.

Fig. 2. The Rainbow Wrasse ( Coris julis). and £• Natural size. Two of the type specimens of Labrus paroticus of Linn^us.

R. hr. 6; D. A. P. V. V5 ;
C. b x + 12 + 0

;

4 8
L. lat. 73—75 c

;
L. tr. abd. ——— ;

L. tr. caud. —.
20—25 8

Syn. Labrus palmaris varius, dentibus 2 majoribus maxillae superi-

oris, Artedi, Ichth., Gen., p. 34; Syn., p. 53.

Labrus Julis, Linn^us, Syst. Nat., ed. X, Tom. I, p. 284; GtiN-

ther (Coris) Brit. Musi Cat., Fish., IV, p. 195; Day, Fish.

G:t Brit., Irel.

,

I, p. 269, tab. LXXVII; Winther, Prodr.

Ichtli. Dan. mar., Naturh. Tidskr., ser. 3, vol. XII p. 27.

Labrus paroticus, Linnaeus, 1. c.

Julis mediterranea, speciosa
,

Giofredi, Risso; vide GUnther et

Day, 11. cc.

Julis vulgaris, Fleming, Brit. An., p. 210; Cuv., Val., Hist. Nat.

Poiss., XIII, p. 361; Kroyer, Danm. Fiske, I, p. 561.

Julis festiva, Cuv., Val.,; Julis melanura, Lowe; vide Gun-

ther et Day, 11. cc.

Obs. Both in Systema Natures (10th and 12th Edd.) and in

Museum Aclolphi Friderici (Prodr. tomi secundi, pp. 75 and 76).

Linnaeus has described Labrus Jidis and Labrus paroticus, the one

after the other. In Syst. Nat. the Mediterranean is given as the

habitat of the former, and India as that of the latter; but in Mus. Ad.

Frid. America is given as the habitat of both. L. paroticus seems,

0 Gunther. 1. c. p. 195. Cf. Bleeker, Atl. Ichth., I. pp. 55, 83, and 99.

6 Of 9 specimens in the Royal Museum one has C. x + 11 + x.

c 75—80, according to Gunther and Day.
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however, to have disappeared from the system at a later time and

has really no place there, save as a synonym for Coris Julis. In

the Royal Museum are preserved in alcohol the 5 Linnasan type spe-

cimens of L. paroticus, which originally belonged to the Drottning-

holm Museum
;
and of these specimens we have procured drawings of

one <3
* and one 9-

A comparison between the Rainbow Wrasse and the

other Scandinavian wrasses at once suggests the relation-

ship between the Perciform and Sciteniform fishes, accord-

ing to Gunther’s definition of these groups, or between

the Scorpoenina and Cottina of the same author. Thus

in the Rainbow Wrasse and the group which it repre-

sents (Julidinae), the spinous-rayed part of the dorsal

fin is less than the soft-rayed part, and the spinous

rays are considerably weaker than in the true wrasses.

BleekeiP gives as a character of the group Pseudolabri-

formes ,
which should correspond in the most important

respects to .Gunther’s Julidina, that the membranous

flaps behind the points of the spinous rays are wanting

in these fishes. But in fact they are present, at least

in the Rainbow Wrasse— a point which Steindachner*

and Day have shown in their figures — though they

are small and most nearly resemble a bar-like thick-

ening of the margin of the fin-membrane. Thus in this

respect too, the Rainbow Wrasse is a typical member

of the genus; but it lias quite a different appearance

from the wrasses, partly because of the elongated form

of the body, and partly because of its naked head. In

size it may attain a length of 250 mm. In younger

and in average-sized specimens, the head forms 1

/4 or

a little more of the length
0

;
in older specimens, on the

contrary, to judge by a stuffed male from the Medi-

terranean, 250 mm. in length, the proportional length

of the head may apparently sink to 23V2
% of the length

of the body. The least depth of the body and its great-

est thickness are about equal to, or less than half

the greatest depth. According to Day’s explanation

(1. c.) of the difference between the sexes, which had

previously been regarded as a difference of species —
Coris Julis — cf, Coris Giofredi — 9 — the shape of

the dorsal fin varies considerably, but only in its ante-

rior part. In the male it is considerably raised, the

first spinous rays being in length about three times the

distance of the lateral line from the dorsal profile, and

in a high degree adds to the distinctive appearance of

the fish, on account of the black spot on the fin-mem-

brane. In the female this spot is entirely absent, but

in both sexes the length of the posterior dorsal spines

is less than the depth of the soft-rayed part of the fin.

The anal fin, with its three spinous rays gradually in-

creasing in length, the first being extremely small, and

the first soft ray sometimes undivided and usually

branched but slightly at the point, in other respects,

both in shape and position, fully corresponds to the

soft-rayed part of the dorsal fin. The caudal fin, which

is rounded at the posterior margin, formed an exception,

in all the specimens I have examined except one, to the

rule among the generality of wrasses, in the fact that the

number of the branched rays was 12 instead of 11. The

ventral fins are shorter than the pectoral, being about
2

/5

of the head in length, while the length of the pectoral

fins is about
1

/2 of the length of the head. The dental

equipment is fairly powerful; there are about 11 teeth

on either side of each jaw in the outer row, the front

ones being the largest, the most pointed and the most

crooked, and within this row there is another row of

blunt teeth. At the corners of the mouth, on the po-

sterior end of the intermaxillaries, there are one or

two large teeth projecting forward. Both the nostrils

on each side are small, the anterior being about as far

distant from the posterior as the latter from the ante-

rior supra-orbital corner. The longitudinal diameter of

the eyes in average-sized specimens is about % of the

breadth of the forehead between the eyes. The intero-

percula and subopercula are fairly broad, on account of

their dermal expansion, the former meeting each other

beneaht the head. As a rule too they cover the bran-

chial membrane attached to their inner side, together

with the 6 branchiostegal rays, which are visible, how-

ever, through the thin membranous margin, which is

continued superiorly by the coloured flap of the oper-

culum. The lateral line follows the dorsal edge, at a

distance of only 4 or sometimes 3 rows of scales from

it; but at the 10th soft ray in the dorsal fin (the 19th

ray, counting from the commencement of the fin) or

in a line with the space between the 9th and 10th, it

suddenly bends downwards to the middle of the side

of the tail, so suddenly that it resumes its straight

course in a line with the 11th soft ray or the space

a Atl. Ichth., Labr., p. 55.

b Ichth. Span. Port., Sitzber. Akad. Wiss. Wien, Abtli. 1, Bd. LVII (1868), p. 701, plate III, fig. 2 and 3.

' In 5 measured specimens, the smallest 104 mm. long, the largest 168 mm., the length of the head varied between 25,2 / and 28,2

Yo of the length of the body.
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between that and the 10th. In an oblique transverse

row, reckoning upwards or downwards in a posterior

direction from the first scale in this straight part of

the lateral line, there are 8 scales.

The beautiful but changeable colouring of this fish,

of which Linageus said, ’formosissimus piscis Europte-

orum ob colores varies’, has naturally disappeared in the

specimens preserved in spirits which have been acces-

sible to me; but the limits of the extension of the

different colours may still be traced in the specimens a

century old, the mementoes of Linnaeus’s studies, and

are given in our figure. According to Day, «the males

are purplish or bluish-brown along the upper half of

the body, and silvery-white below; along the upper half

runs a broad and generally indented, yellowish-white

line which commences behind the eye and is continued

to the base of the caudal fin. A small, round black

spot on the end of the opercle. Dorsal fin yellowish,

with a purple or orange outer edge, while a purplish or

greenish-yellow spot with a curved upper edge is pre-

sent between each ray. A large oval, black or bluish

spot exists on the anterior portion of this fin between

the first and fourth spines. A black spot in the axil

of the pectoral fin". The anal fin is similar to the

soft dorsal but lighter. In the females the upper third

of the body is purplish, with a light yellow band pass-

ing from the eye to the base of the caudal fin: lower

two-thirds of the body silvery with one or more yellow

longitudinal bands. A dark spot in the axil of the

pectoral fin, and another on the end of the opercle as

in the male. The fins in the female reddish. »

As Ave have mentioned, the Rainbcnv Wrasse has

only twice been met with on the Scandinavian coast;

but these finds Avere made a good distance Avithin the

limits of our Fauna. In 1834 tAvo specimens Avere

caught in the Little Belt off Strib (Funen), which Avere

forwarded to Kroyee and described by him. On another

occasion, according to Tauber*', a couple of specimens

were taken in the Sound, near Hellebaek.

In the Mediterranean the Rainbow Wrasse is among

the most common of fishes
c
. Its flesh is Avhite, of good

flavour and easy of digestion. Its voracity is attested

by tales in the literature of olden times, and it is even

said to have attacked persons bathing.

In the folloAving Acanthopterygian Eleutherognates,

which Ave may call Acanthopterygii lysipharyngei
d

,
in

order to distinguish them from the preceding division,

the loAver pharyngeals are, Avith feAv exceptions, free

from each other. This division of the Acanthopterygians

contains the most numerous and in general the most

regular forms of Physoclysts, but many of the fishes

which on account of their characters must be referred

to this division, are, however, of an anomalous, even

monstrous appearance in comparison with the typical

piscine forms. All attempts to arrange the Lysipharyngei

in natural, distinct groups, have met Avith great diffi-

culties, for the character which distinguishes them from

the preceding division is by no means universal (though

this does not affect the Scandinavian Fauna), Avhile the

great variety of form renders it extremely hard to find

constant characters, which hold good for the regular

forms, as Avell as for the anomalous ones connected with

them by more or less distinct intermediate forms. Among

the Lysipharyngei one may trace several distinct direc-

tions of development, Avhich sometimes run parallel to

each other, and sometimes suddenly deviate into strange

anomalies. These directions of development ought to be

systematically expressed in the division into families and

groups. This is, however, rendered difficult partly by

the anomalies mentioned above, and partly by the re-

semblances, often highly remarkable, betAveen the loAver

stages of development in different families. Up to the

present, it is true, Ave have only isolated observations

of the variations of development — the principal works

on this subject are Lutken’s Spolia Atlantica*
,
in which

Avork a list is given of the rest of the literature on this

point, and Gunther’s Andrew Garretts Fische der Siidseef .

This much, however, may be said of the result of these

a The Linnean type specimen of <y, the original of our figure, still exhibits distinct traces of the oblong, black spot behind the point of the

pectoral fin and below the dentated, yellow band which runs along the sides of the body, and also of the anterior continuation of this spot, in the

form of a narrow ribbou-like stripe, to the corner of the mouth. Cf. the figure given by AVinther in Zoologia Danica
,
Fish., pi. VIII, fig. 7.

b Vid. Hansen in Zool. Danica, Fiske, p. 56.

c »Communissima» Giglioli, Esposizione internazionale di Pesca in Berlino 1880, p. 95.

d = Acanthopteri veri, Owen (p. p.) Anat. Vert., Vol. I, p. 11.

e Dansk. Vid. Selsk. Skr., 5th R., Naturv. Math. Afh., XII, 6.

/ Journal des Museum GodefEroy. See also his later work: An Introduction to the Study of Fishes (Handbuch
.
der Ichthyologie), Cap. XIII.
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observations, that during the development of some of

the Acanthopterygians there occurs a juvenile period

which reminds us of the Ganoid type. As instances of

this we may give the Tholichthys stage of the Chcetodon

family", the Cephalacanthus stage of the Swordfish
6

,
and

the Bhynchichtys stage for the Berycides The latter,

however, as they are included in the great series of the

Percomorph families, are themselves to be regarded as

similar mementoes. With this point also is connected

the denticulation of the preoperculum d which appears

during youth and subsequently disappears, in many forms

of the great Scomberomorph series. In these common

traces of an older type lies a band of union, which ex-

plains the difficulty of finding concise expressions of the

family characters and of referring them to natural groups.

Where the history of development has not yet taught

us anything as to the natural relationship of the families

to each other, there remains nothing, except to allow iso-

lated characters to decide the point, though they may per-

haps lead us to construct a more or less unnatural system.

According to the precedent set by Gunther*
1

,
but

with those alterations which seem to be rendered neces-

sary by the attempts of later writers7 to systematize,

we shall arrange the families of the Scandinavian Fauna

that belong to this division, in accordance with the views

that seem to us the most natural. The Acanthopterygii

Lysipharyngei seem to us most naturally suited for a

primary classification in two great divisions, limited

according to the structure of the caudal and paired fins.

Among the latter, the ventral fins vary in situation and

in composition; and the pectoral exhibit a considerable

difference in breadth, a difference which also affects the

shape of the basal bones of these fins. Besides these

differences, there is also in most cases a difference in

the composition of the caudal fin, most easily expressed

in the number of the branched rays of this fin. In

those Lysipharyngei which in most other respects are

the most regular, the ventral fins are placed below the

pectoral, or just behind the perpendicular from the base

of the latter fins (Acanthopterygii tlioracici ), and consist

most often of one spinous ray and five soft rays. The

pectoral fins are comparatively narrow (Ac. stenobrachii),

and the basal bones generally narrow and shaped like

a sand-glass: the number of branched rays in the caudal

fin is comparatively larger (Ac. euryripidi). This divi-

sion of Lysipharyngei may be called Idiopteri 9 on ac-

count of the regularity of the structure of their fins. The

second division may also, it is true, possess thoracic and

regular ventral fins. But most commonly these fins

have fewer rays, are changed into organs of walking or

adhesion, or situated on the abdomen (Ac. abdominales)

at some distance behind the pectoral fins, or sometimes

before the latter on the throat (Ac. jugulares). The pecto-

rals are generally broad at the base, or their basal bones

at least are broad and flat (Ac. eurybrachii) or abnorm- 1

ally developed in some other way (pediculati). The caudal

fin has fewer branched rays*, generally less than 15 (Ac.

stenoripidi). This division we shall call Anonialopteri
1

.

|

In addition to the characters of these divisons which

we have now described, there also exists a biological

difference between them. The first division contains,

generally speaking, fishes of an active way of life, whether

they be shore-fishes, wandering pelagic fishes, or deep-

sea fishes. The second division includes, on the con-

trary, bottom-fishes of a more quiet and sluggish way

of life. The more marked this way of life is, the more

distinctly do these characters appear; and if the mode

of life be changed, there may generally be observed,

both in the shape of the body and in the other characters,

an apparent transition in the direction of the other type.

The types around which most of the other Idiopteri

may most conveniently be arranged in families are, in the

Scandinavian Fauna, the Perch and the Mackerel, which

may therefore each give their names to one of the series

here described, series which, from a systematical point

of view, are correlative to that of the Pharyngognathi.

Lutken, Spol., Tab. II, fig. 11.

a Lutken, Spot. tab. V, fig. 7

—

11.

6 Gunther, Journ. Mus. Geoft’r., Bd. I, p. 170 (Heft. 2, p. 98);
c Lutken, Spol., Tab. II, fig. 4— 7.

d Lutken, Spol., Tab. Ill and IV.

e Brit. Mus. Cat., Fish., Systematic Synopsis of Acanthopt. Fish. (App. to Vol. Ill) and An Introd. to the Study of Fishes, p. 374,

Handb. d. Iehth., pp. 263 etc.

f Cope, Contr. to the Iehth. of the Lesser Antilles, Trans. Am. Phil. Soc.. Vol. XIV, n. ser., Art. V, p. 445. — Fitzinger, Vers,

einer Naturl. Classif. d. Fische, Sitzber. Akad. Wiss. Wien, Math. Naturv. Cl., Bd. LXVII, Abth. 1, p. 5. — Gill, Arrang. Fain, of Fishes,

Smiths. Misc. Coll., vol. XI, Art. 11 (n:o 247). — Jordan & Gilbert, Syn. Fish. N. Am., Bull. U. S. Nat.. Mus. n:o 16.

g Orthocormi thoracopteri (p. p.) Fitzinger, 1. c., p. 28.

h Such exceptions as Gobius lanceolatus, for instance, clearly depend upon the fact that the supporting rays of the caudal fin (at the

top and bottom) are also branched.

1 Orthocormi pseudogastropteri (p. p.) + Heterocormi acanthopteri 4- Anomali pediculati, Fitz. 1. c. pp. 34, 39, 48.
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PERCOMORPHI.

The families of the Percomorph series, with scales usually ctenoid and uniformly covering the whole body, are further

distinguished by the lateral compression of the body, which is more or less deep even at the peduncle of the tail
,

and also by the general strength of the spinous rays in the dorsal
,
anal and ventral fins. The suborbital ring

has no osseoits connection with the preoperculum.

Although we have just stated that one of the cha-

racters which distinguish most of the forms within this

series, namely the clenticulation of the preoperculum,

may appear in the mackerel-series as a character of the

younger specimens, thus showing that the latter series

has, in this respect at least, reached a higher degree of

metamorphosis, still, according to established custom and

the precedent set by Cuvier, we place the Percomorph

series first. It is this type that gives the clearest idea

of the perfection of the Eleutherognates, for in it no

special organic system has been stunted or developed

at the expense of the others and thus in any respect

caused a distortion of the regularity of the Teleo-

steous form.

The families of the Scandinavian Fauna which

belong to this series may be distinguished by means

of the following scheme.

1: Ventral lins regular, with 1 spinous and 5 soft rays.

A: Branchiostegal rays at least 5. Chin without

or with only rudimentary barbels.

a: Preorbital bone covering only the anterior

and superior parts of the maxillary bone

when the mouth is closed.

a: Vomer with teeth Percidce.

fj: Vomer toothless Scicenidce.

b: Preorbital bone covering the whole of the

maxillary bone, when the mouth is closed Sparidce.

B: Branchiostegal rays 4. Chin with large and

mobile barbels __ Mullidce.

II: Ventral fins with 1 spinous ray and more (or less)

than 5 soft rays . Berycidce.

Fam. V K l\ ( I I) 2E.

Exterior bones of the head, at least the preoperculum, jagged or denticulated. Scales denticulated. Spinous- rayed

part of the dorsal fin or the anterior dorsal film without scales, and longer than the soft-rayed part or posterior

dorsal fin. Simple, conical teeth on the lower jaw, the intermaxillary bones
,

the vomer and the palatine bones.

The ventral fins thoracic, with one spinous and five soft rays. Chin without barbels.

In number of species the Percoid family is one of

the largest among the Teleostei. Gunther gives in his

Catalogue more than 700 species which must be referred

to this family according to his later opinion*. They

belong to the salt and fresh waters of the tropical and

temperate zones: only a few are met with north of

the polar circle, and among these we find just those

species which belong to Scandinavia. Their geological

age is, as far as vre know, not great, but one species

of the true genus Perea has been found in the Miocene

strata at Oeningen. The genera which belong to the

Scandinavian Fauna may lie distinguished by means of

the followdng scheme:

A: Anal fin with 2 spinous .rays. (Number of

vertebrae 30—45: Percince)

a Cope, (p. p.) Acanth. Perciformes, Gunther (p. p.)

b Introd. Stud. Fish.

a: Two dorsal fins.

a: The teeth of the jaws and palate

equal in height (no canine teeth) Perea.

(3: Between the jaw-teeth and the palatine

teeth large canine teeth far apart from

each other Stizostedium

.

b: One dorsal fin Acerina

B: Anal fin with 3 spinous rays. (Number of

vertebrae about 24: Serranince)

a: Two dorsal fins Roccus.

b: One dorsal fin Polyprion.

Each of these genera is represented in our Fauna

by onl}7 one species. On that account, and because the

Scandinavian forms which belong to this family are not

so numerous as to render it difficult to distinguish

them without any further division of the family, vTe

Scandinavian Fishes. 4
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have departed from the later opinion of Gunther and

others who have followed him, according to which

these fishes should be divided into two families. Some

exception, too, may be taken to this arrangement, on

the ground that the characters given therein draw a

wide distinction between forms that are obviously most

closely related in other respects, e. g. Boccus and Perea.

The character given by Gunther, as well as by Jordan

and Gilbert", as a distinction between these families,

that the Percidce have fewer pyloric appendages than

the Serranidce, does not hold good in the case of Boccus
,

as B. labrax has only 5 pyloric appendages 5
. The scheme

given above shows, however, that in the Scandinavian

Fauna we may follow the division proposed, whether

we decide to employ only external characters, or in-

ternal ones which are not so easy to fix.

Genus PERCA.

The shape of the body an oblong oval
,

laterally compressed to some extent. The scales of average size
,
with sharply

denticulated margin. A spine behind the gill-cover. The preoperculum
,
shoulder girdle and preorbital bones serra-

ted. The cheeks scaly
,
but the upper part of the head naked. Small teeth

, of equal size, set in cardiform bands
,

on the intermaxillary bones
,

the lower jaw, the vomer and the palatine bones. The tongue without teeth. Only 3

pyloric appendages. Pseudobranchice complete
,
though sometimes overgrown. Branchial membranes separate, each

with 7 rays. In the anterior dorsal fin from 13 to 15 rays. In the anal fi.n 2 spinous rays; the base being

shorter than that of the posterior dorsal fin. In the caudal fin at least 15 branched rays.

As our knowledge of Perea Schrenckii of Turkestan

is only partial, and as Jordan and Gilbert
4,

have re-

ferred Perea gracilis of Canada to the common Ame-

rican perch, we can scarcely claim to know more than

one species of the genus Perea
,
our common perch. This

species, however, contains several varieties, which are

spread over the east of North America, the whole of

Europe and the west of Siberia, thus forming one of

the remains of the prehistoric connection across the

Atlantic between the Old World and the New A

THE PERCH.

PERCA FLUVIATILIS.

Plate 3, fig. 1.

R. hr. 7; D. 15 e

13/

15 + #*; L. lat. 50—70.

A.
;
P. 1 + 11 + 3 A

;
V. V5 ;

C. # +

Syn. Perea fluviatilis et major auctorum, Art., Gen. Pise., p. 39;

Synon., p. 66; Descr. Spec., p. 74.

Perea fluviatilis

,

Lin., Syst. Nat., ed. X, p. 289; Bluch,

Fische Deutschl., tab. LII; Retz., Fn. Suec. Lin., p. 335;

Cov., Val., Hist. Nat. Poiss., II, p. 20; Pall, Zooyr. R.

Ms., III, p. 248; Nilss., Prodr. lehth. Scand., p. 81;

Ekstr., Wright, Bkand. Fiskar, ed. 1, p. 1, tab. I, fig.

1; Bonap
,

Icon. Fn. Ital., Ill, n:o 87, p. 79, tab. fig. 1;

Krgyer, Damn. Fiske, I, p. 1 ;
Nilss., Skand. Fn., Fisk.,

p. 5; Gunth., Brit. Mus. Cat., Fish., I, p. 58; Sieb.,

Siisswasserf. Mitteleur., p. 44; Coll., Norges Fiske, Chr.

Vid. Selsk. Forh. 1874, Tillsegsh., p. 15; ibid. 1879, n:r

1, p. 5; Malm. Ghgs, Boh. Fn., p. 374; Winther, Zool.

Dan., Fiske, p. 2, tab. I, fig. 1 ;
Feddersen, Naturli. Tidskr.

Kbhvn, 3 R., XII, p. 71; Day, Fish. G:t Brit., Irel., I,

p. 2; Lilljeborg, Sv., Norg. Fiskar, I, p. 46; Reuter et

Sundman, Finl. Fisk., tab. IX.

Perea vulgaris, Gronovius et Schjeffer; P. helvetica, Gron.;

vide Gunther, 1. c. et Siebold, 1. c.

a Syn. Fish. N. Amer., 1. c., pp. 486 and 527.
6 Cf. Day, Fish. G:t Brit., Irel., pt. I, p. 9.

c Syn. Fish. N. Amer., 1. c., p. 524.

d Smitt: Ur vdr tids forskning no. 29, pp. 58, etc.

e Sometimes 14, in the American variety sometimes 13.

f » 14.

s » 9.

h » 2 + 10 + 2 or 2 + 9 + 3. The middle figures indicate the number of the branched rays.

1 » #+16+#. The middle figure indicates the number of the branched rays.
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Perea italica, Cuv., Val., 1 . c., p. 45.

Bodianus flavescens ,
Mitschill, Trans. Soc. N. York, I, p. 421;

Cuv., Vat,. (Perea), 1. c., p. 46; Steindachner, Sitzber.

Akad. Wiss. Wien, LXXVIII, Abth. 1, p. 399.

Perea serrato-granulata, P. gramdata, P. acvta, P. gracilis

,

Cuv., Val., 1. c., pp. 47—50.

Perea americana, Schrank, Gill; vide Jord. et Gilb., Syn.

Fish, N. Amer., I. c., p. 524.

Obs. Gunther 0
,
Steindachner

6

and Day c have all three stated

that the North American Perea flavescens, which is spread over the

east of the United States and Canada, should be reckoned as a variety

of the same species as the European perch. This opinion has, how-

ever, been subsequently contradicted most flatly by Jordan and Gil-

BERTd . Most of the characters given by the last-named authors as

distinguishing between the two supposed species, have already been

disproved by Day (1880), who pointed out the want of uniformity in

the American perches with regard to the length of the head, the

roughness of the body, the stripes, the spines of the bones, the num-

ber of the fin rays and of the rows of scales. However, Jordan and

Gilbert (1882) adduce, as a foundation for this distinction of species,

some further circumstances e
,

to investigate the truth of which we have

examined 4 specimens which we have received through the Smithsonian

Institution. Two of these specimens are from the Potomac and about

190 mm. in length; the third from Pekin in Illinois, and 183 mm.

in length, and the fourth from Connecticut River, and 118 mm. in

length. On comparing these specimens with each other and with Euro-

pean specimens, we found that the most modern evidence to prove

a difference of species is also untenable. In the European perch, it

is true, the scales are smaller and the first dorsal fin begins more

forward than in the American. The latter point is shown most clearly

by the fact that in the European perch a row of scales from the be-

ginning of this fin downwards in an oblique, forward direction, gene-

rally meets the lateral line at the first scale, and contains 8 or 9

scales, while in the American variety it generally meets the lateral

line at the third or fourth scale, and contains 5 or 6 scales. In one

of the specimens from the Potomac, however, the line contains 8 scales,

and meets the lateral line at the first scale. In these American spe-

cimens the gill-rakers are not a bit broader than in the European perch

of the same size. In the smallest specimen from America the pseudo-

branchiae resemble true gills as closely as in the European perch, but

in the larger ones they are covered (»glandulous»), a peculiarity which

may also be observed in older specimens of the European perch. Thus,

no difference of species has yet beeu proved between the European

perch and the American. However, the wide geographical separation

which has so long existed, has not failed here, as well as in other

similar cases, to leave traces of the influence of the different natural

environments on the form of the fish. The European perch has gene-

rally a greater number of spinous rays in the first dorsal fin, and the

base of this fin is generally longer in the European perch than in the

American. The length of the base in proportion to the length of the

body increases with age, so that in the European perch about 200 mm.

in length the base of this fin is on an average, according to measure-

ments taken from newly-caught specimens, 32.9 % of the length of

the body, while the corresponding average proportion in the European

perch from 260 to 330 mm. in length, is 34.5 %. In the four spe-

cimens of the American perchJ mentioned above, which are preserved

in spirits, the corresponding average is 28 %, while in still smaller

specimens of the European perch, also preserved in spirits, and from

106 to 109 mm. in length, it is 29.7 %. In the smallest European

perch that we have measured, 36
'/a

mm. in length, the proportion

was 26 %. The tendency of these changes due to age shows that

the European type is more highly developed than the American. The

least depth of the tail too is proportionally greater in the American

perch, and also in younger specimens in contradistinction to older

onesS'; but the length of the base of the anal fin in proportion to the

length of the body, seems, on the contrary, to diminish with age, and

is less in the American type than in the European 6
. This contrast

in the course of development among these fishes, to judge by the

specimens before us, causes a radical difference, which is most clearly

shown by the fact that the least depth of the tail is less than 75 / of

the base of the anal fin in the European perch, while in the American

it is at least 93 %. We should be compelled to acknowledge that

so important a character constitutes a difference in species, but for

the fact that it does not hold good in abnormal specimens of the

European perch, e. g. the so-called Carass Perch. The great simila-

rity in various respects between Perea fluviatilis and P. americana,

which has already been proved by the authors quoted above, renders

it most natural to regard these forms as varieties of the same spe-

cies, which, during a geographical separation of long duration, have

deviated in certain respects from each other’s course of deve-

lopment.

0 Cat., 1. c. p. 50.

6 Sitzber., 1. c. Cf. also Proc. U. S. Nat. Mus., vol. I, p. 243.

c Fish., 1. c.

d Syn., 1. c.

e “The most important characters, the difference in the insertion of the dorsal, and in the gill-rakers and pseudobranchite, have not

been noticed by those writers who have decided that our species is identical with the European.”

f With regard to the character given by Jordan and Gilbert, that in the American perch the first spinous rays in the anterior dorsal

fin are shorter than the corresponding rays in P. fluviatilis, we may state the difference in this respect between the two specimens from the

Potomac, which are almost equal in size. In one of these specimens the first spinous ray is about half as long as the second, which in its

turn is about 2
/, of the third in length. In the other specimen the length of the first ray in proportion to the second is about the same

as that of the second to the third in the first-mentioned specimen. The latter too has 14 spinous rays in the first dorsal fin, while the second

specimen has only 13, i. e. the first spinous ray is wanting. Again, the first specimen has a black patch on the anterior and also on the

posterior portion of the first dorsal fin, while in the second these spots are abseut.

9 In the European perch we have found the least depth of the tail in specimens 36.'/
2 mm. in length and preserved in spirits to be

27 % of the length of the head, in newly-caught specimens on an average 210 mm. in length, 25.8 /, and in newly-caught specimens on

an average 291 mm. in length 24,1 %. The minimum proportion thus found was 23.8, the maximum 27. In the American specimens men-

tioned above, which are preserved in spirits, and on an average 169 mm. in length, the least depth of the tail is on an average 29.9 % of

the length of the head, the minimum being 29.3 °/, the maximum 30.6 %.

6 In the European variety the base of the anal fin is more than, equal to, or only a little less than 10 % of the length of the body:

in 13 measured specimens it turned out to be at least 9.4 °/o. In the American specimens mentioned above it is at most 8.6 % of the length

of the body. The number of rays in this fin varies also in these specimens between 2
/

fi
and 2

/s .
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The Perch is a fish of such common occurrence,

that there are probably few persons who require to

consult a description in order to recognize it. Its body

is compressed, broadest anteriorly, and covered with

hard scales, not easy to detach, and rough on account

of the hooks, as fine as hair, which fringe their outer

edge and are directed upwards." The head is fairly large/

compressed and somewhat pointed: the eyes are of ave-

rage size/ the jaws of equal length, the nostrils large

with a double opening, the mouth also large, the jaws,

the vomer the palatine bones and the pharyngeals co-

vered with teeth. The back, which is somewhat elevated

anteriorly, is furnished with two distinct fins. The lateral

line arched and nearer the back than the belly. The

first dorsal fin yellowish gray without spots, excepting

a black spot towards the termination (sometimes at the

beginning as well): it begins just over the insertion

of the pectoral fins and ends in a line with the vent.

The second dorsal fin, the ground colour of which is the
j

same, begins close to the end of the first, and ends a

little behind the termination of the anal fin.

The body is grayish yellow, darker towards the

back, and marked with grayish Mack, transverse bands,

generally six in number, the middle ones being branched

at the top and ending in a point at the bottom: the belly

is white. The colouring of the fish varies greatly ac-

cording to age and the season of the year, and is also

considerably affected by the nature of the bottom and

the composition of the water it inhabits. The young

specimens are always lighter than the old, their colours

being dirtier and their coloration less distinct. During

the spawning season the colouring of the males is brighter

and more distinct, and becomes still more so in summer,

the season when the Perch collects in shoals. The spe-

cimens which live near stony shores and in clear water,

are alwavs of brighter colour than those which frequent

places where the bottom is weedy and muddy, and

thus acquire a faint and sickly colour. In dark, but

clear water, such as we often see in forest lakes, the

colouring of the fish is always darker than usual, and

the inferior fins and the tail are bright red.

The saccate part of the intestinal canal, or the

stomach, is comparatively large. The intestinal canal

forms two curves and has three pyloric appendages

attached a little below the stomach. The liver consists

of two lobes, the left one being the larger. The gall-

bladder is yellow and clear. The male has two milt-

sacs, but the female only one roe-sac. The air-bladder

is large, and occupies a considerable part of the ab-

dominal cavity. The kidneys are placed lengthwise

below the spinal column. The bladder is saccate. There

are 20 or 21 ribs on each side, and the vertebras are

41 or 42 in number.

The Perch is one of the most widely spread Scan-

dinavian fishes. It is found at Kilspisj&rvi (lat. 50° N.)

in Tornea Lappmark, and occurs too in Norway, where

it is called in some places Tryte.
d One may therefore

assume that, south of the degree of latitude mentioned

above, it occurs more or less plentifully in all Swedish

waters. It does not disappear even in lakes that are

very considerably above the level of the sea. Though it

often occurs in shallow lakes with a weedy and muddy

bottom, it thrives best in deep and clear water where

the bottom is stony, and best of all where there is

some current. In the sea it occurs oftenest on the

landward side of the island-belt, and especially at spots

where a river falls into the sea and diminishes the

saltness of the water. However, it is also found,

though more seldom, within the Baltic in the outer

part of the island-belt where the open sea be-

gins. It is believed that the Perch thrives best in

northern latitudes, since it there attains its largest

a These hooks (spines) are not present in the newly-formed scales, which are cycloid (vid. Winther, Naturh. I'idskr. Kbhvn
,

3 R.,

8 B., pp. 28 etc., Plate XVI), but soon become ctenoid, as the margin develops into 1, 3, 5, etc. spines (though the number is not always

odd), which afterwards become dentoid in substance, and from time to time during their growth become detached at the root, though they

are still united to the surface of the scale, which continues to grow beneath them. In this way they eventually become fixed to the hind

margin of the scale, though the fragments of their former roots remain, arranged in rows directed towards the central part of the scale and

indicating the place, where their development originally began.

6 In a specimen 3

6

1
/'0 mm. in length the length of the head is 30 / of the length of the body. Where the length of body is on

an average 207 mm., the length of the head has proved to be on an average 27.6 % of the length of body, where the length of the body

is on an average 262 mm., 26.7 %, and where it is 308 mm., 27.5 %.

c Length of the body on an average 210 mm., longitudinal diameter of the eyes on an average 17.2 % of the length of the head.

Length of the body on an average 275 mm., longitudinal diameter of the eyes on an average 15.5 % of the length of the head. Length of

the body on an average 308 mm., longitudinal' diameter of the eyes on an average 14.3 % of the length of the head.

d Its range in Norway is confined, however, according to Collett, to the northern and southern (not the central) parts. “As is the

case with several of our fresh-water fishes, it chiefly (or perhaps exclusively) inhabits two extensive districts far apart from each other, na-

mely the inland parts in the east, south of Dovre, where it has immigrated from Sweden, and Finmark, where it has originally come

from the north-east”. Coll., 1879, 1. c.
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Fig. 3. Carass perch (Rudabborre ,
Perea fluviatilis, var. gihba ) from Lake Elgsjo in Ostergotland, 1

/2 of the natural size.

Fig. 4. Skeleton of the Carass Perch externally figured above.

Fig. 5. Spotted Perch (Skalling, Perea fluviatilis, var. maculata) from Lake Tisaren in Nerike, 2
/3 of the natural size.
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size". In central Sweden the largest examples occur

in lakes which have steep, rocky shores and deep bights.

The weight of the fish, however, seldom exceeds four

and a half pounds.

The Swedish fishermen draw a distinction between

the Ice Perch
, Leaf Perch

,
Stone Perch , Mud Perch,

Deep-water Perch, and Sedge Perch. But the differences

which have given rise to these several names, are due

partly to the dissimilarity in the haunts of the fish,

and partly to certain local or fortuitous circumstances

which have a varying influence upon the spawning-

season, rendering it earlier or later, and upon the appea-

rance and flavour of the fish. The so-called Carass

Perch which Linnaeus found in the meres near Falun 6

,

has also been found in many other places both in Swe-

den and Finland, as well as in England. Wahlgren

has shown c
that this change in form is due to an ab-

normal shortening of the vertebrae (rachitis), but this

misformation may sometimes be peculiarly regular in

character, as is shown in figs. 3 and 4, p. 29, drawn

from specimens taken in Lake Elgsjo in the neigh-

bourhood of Vadstena and handed over by Dr. Cnat-

tingius to the Royal Museum. From Lake Tisaren in

Nerike the Royal Museum has acquired, through Pre-

sident af Robson (1837), a peculiar variety of the

Perch, called by Sgndevall var. maculata (fig. 5), and

known to the fishermen by the name of Skdlling. “Their

spawn,” writes Robson, “is unknown, they have never

been found to have milt or roe. They resemble the

common Perch, but are more slender, being thin and

lean. The head is larger in proportion to the body

than in the common Perch. The head black, the rest

of the body, on the contrary, lighter or fainter in colour

than is the usual case with the Perch. They generally

swim alone or in extremely small companies, never

collect in shoals, occur seldom, and rarely exceed 7
1

/2

oz. in weight.” The appearance and habits of the so-

called ’bottengnidare (bottom rubber) of Sodermanland,

are identically the same as those of this variety. Our

figure of the Spotted Perch is further designed to recall

to the reader’s mind the similarity to the American perch

that results from the ridges which may occur on the

gill-cover. A third variety (aurea or the Golden Perch)

has been described by Sundevali/, who took his de-

scription from a specimen from Eskilstuna which Avas

handed over to the Royal Museum by Mr. Linder.

“During life,” he says, “the colouring throughout the

body Avas a decided orange, a little redder than the

colour of the small, common Gold Fish, with only in-

distinct. traces of black spots on the back.” It seems

evident that in this case too some kind of sickliness has

given rise to this variation of form, from the juvenile

characters which this specimen has retained, notably in

the comparatively large size of the eyes and the length

of the ventral fins
6

.

The sullen and sour disposition of the Perch seems

to be the reason Avhy it prefers a solitary life, and only

joins its felloAA's during the spaAvning-season in spring

and at midsummer, Avhen it collects in shoals. At all

other seasons only solitary individuals are found, but

in Avinter one may see it collected in groups at certain

places. It generally keeps near the bottom, and, though

a fairly fast SAvi miner, remains motionless for long inter-

vals at the same spot; and awaits its prey oftener than

it seeks it. At need, hoAvever, it is very quick in its

movements, and Avhen on the point of attacking its

prey, or itself in fear of the assault of some foe, it

spreads its fins, apparently as a sign that it is destitute

neither of courage nor of Aveapons.

The Perch is very tenacious of life, and may be

kept alive for a long time in a cauf, if this be placed

in sloAvly running Avater. In a packing of Avet grass

it bears long journeys Avithout dying. Its groAvth is

supposed to be slcnv ;

, and it is not capable of propa-

a Scheffer’s account (Lapponia

,

Francoforti 1673, p. 354) of a perch the head of which was 6 inches broad
,
and was preserved in

Lulea church, probably refers to some other fish, perhaps the Pike-perch or the Pike; Cuvier assumed it to have been a Norway Haddock (Sebastes).

b Fauna Suecica (1746), p. 106.

c Ofvers. Vet.-Akad. Fork. 1873, no. 8, p. 61.

d Ofvers. Vet.-Akad. Fork. 1851, p. 155. Malm too has described a similar variety in Gbgs, Boh. Fn. p. 377.

e The length of this specimen from the tip of the snout to the middle point of the caudal rays is 220 mm. The longitudinal diameter

of the eye is 19.3 % of the length of the head, while the normal diameter is not more than 17 %. The length of the ventral fins is 65 %

of the distance from the insertion of these fins to the beginning of the anal fin, while it is only in young specimens from 30 to 40 mm. in

length that I have found this ratio to be as high as 60 %: in specimens about 200 mm. in length it falls to about 50 %, and in specimens

of the common perch 300 mm. in length it was from 43 to 45 %.

f According to Maklin (see Reuter, Finl. Fisk.) the Perch is on an average

:

when 1 year old, 86.5 mm. in length; when 3 years old, 179.2 mm. in length; when 5 years old, 264 mm. in length.

» 2 » » 1 2 7 . 3 » » » » 4 » » 224.3 » » »
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gating its species until three or four years old". This

may be very much influenced, however, by the abun-

dance or scarcity of its food, which consists of small

fry, roe, insects and worms.

The spawning-season varies according to the depth

of the water; in shallow lakes it is often earlier than

the middle of April, but in deeper water, in Lake Wetter

and the island-belts for example, not before the middle

of May, and generally towards the end of that month.

It is also much influenced by the temperature and the

earliness or lateness of the spring. When the spawning-

season has arrived, or, more correctly, some days before

its arrival, the Perch leaves the deep water where it has

passed the winter, and, collected in large shoals, wanders

to points along the shore where the water is shallow

and the bottom consists of stones or sand covered with

reeds (Arundo phragmites), or where it can find sunken

twigs and branches. If it fails to find any spots of

this nature, it deposits its spawn among tufts of rushes

(Scirpus) and horse-tail (Equisetum). The roe of the

Perch is not made up, as is generally the case among

fishes, of loose grains covered only with a viscid mucus

and easily detached from each other as soon as the roe

is deposited, but is enveloped in a netty membrane

which holds the grains more closely together, and ren-

ders it necessary for the female to make greater effort

and to have recourse to special expedients in order to

free herself from the roe. It is said
6
that in the spawn-

ing-season the female rubs her belly against a sharp

stone or a piece of wood, until she succeeds in fastening

the roe-string to this object, whatever it may be. She

then darts suddenly forward with a winding motion,

and thus draws out the roe in the form of a string

which in some way resembles the strings of spawn which

certain batrachians deposit. Now and again, however,

the roe is found lying loose on some water-plant
0
or

drifting about in the waterL The eggs are numerous,

but their number varies considerably in proportion to

the size of the fish. In a female weighing about 255

grammes Lund estimated the number of the eggs to be

26,880, and in another weighing about 584 grammes,

66,150. In a female 2 lbs. 9
1

/4 oz. in weight Bloch 0

estimated the number of the eggs to be 268,800. From

these estimates we may imagine how quickly the Perch

might multiply. That it does not do so, may be

ascribed to the fact that the roe is in one mass, and is

thus more liable to be devoured by fishes of prey and

waterfowl, or in stormy weather cast on the shore,

where it dries up, etc. It is also probable that it is

impossible for the milt of the male to fertilize all the

eggs enclosed in the roe-sheath.

As a general rule, the males seem to be less nume-

rous than the females — among twenty perch bought

at the same time in a market-place in Stockholm, there

were only three males, and all three were among the

smallest of the twenty. No external distinction as to

sex was visible at this time (in December). The opinion

that the female (according to others, the male) has a

greater depth of body or a smaller head, was not borne

out by fact. It is during the spawning-season that the

difference of sex first becomes apparent in the brighter

and more vivid colouring of the male and the deeper

shape of the female, which is perhaps always visible at

this season'.

The courage with which it defends itself, and the

formidable weapons against fishes of prey which it pos-

sesses in its spinous fins, tend to preserve the Perch

from attack as soon as it has reached an age when it

can defend itself. It swims rapidly, but not continuously.

After each dart forwards it stops for a moment. It

generally keeps close to the bottom, and sometimes

half-way between the bottom and the surface. It is

only on bright and calm summer days that it disports

itself at the surface. About midsummer comes the time

In the beginning of Dec., 1886, among females with eggs about 1 mm. in size, we have found

the weight of specimens 266 mm. long to be 281 grin., the weight of specimens 288 mm. long to be 361 grm.,

» » » » 278 » » » » 276 » » » » » 305 » » » » 361 »

» » » » 281 » » » » 332 » » » » » 330 » » » » 553 »

a Norback (Fiskevard och Fiskafvel
,

p. 359) and Maklin (1. c.) state that the Perch is capable of propagating itself when two years

old. That this holds good in the case of the males, is undoubtedly true, at least if the estimate of age given above be correct, for in Lilia

Vartan (a firth of the Baltic near Stockholm) on 12th of May, 1887, males 127 mm. in length (measured to the end of the middle rays in the caudal

fin) were found to have fluid milt. The smallest female ready to deposit its spawn, which was caught on the same occasion, measured 154 mm. in length.

b Lund, Vet.-Alcad. Handl. 1761, p. 188.

c Malm, Gbgs, Boh. Fn., p. 377.

d Sundevall, Vet.-Akad. Handl. 1855, p. 9.

e Naturg. Fische Deutschl., 2 Th., p. 68.

f The truth of this statement is most clearly shown by the fact that in the case of 3 males and 4 females the least depth of the body, or the

least depth of the tail was more than 30 % of the greatest depth of the body, while in the females it was less than 30 %.
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Fig. 6. Different sorts of traps for fresh-water fishing.

a: wicker-work trap (videmjarde).

b: network trap (garnmjarde),

c: sinking trap (scinkmjcircle),

d: flat-bottomed sinking trap.

when it collects in shoals. It then assembles in large

or small bodies and makes its way to shallow spots in

the creeks where it is sure of finding small fry and

insects. At this time its movements are very quick

and active, and it may often be seen to leap out of

the water in its pursuit of the smaller fishes. During

the chase it suddenly slaps the surface of the water

with its tail and thus produces a sound not unlike that

of expectoration. The fisherman imitates this sound

by snapping his fingers in the water, and some persons

believe that by this means they can entice the fish to

the place whence the sound proceeds.

As we have already mentioned, the Perch is a fish

of prey, and since on account of its courage and daring

it has no difficulty in finding food, and does not remain

at other spots than those where it can procure food in

abundance, it is generally in good condition all the

year round. Its flesh is white, firm and wholesome,

and has the peculiarity, uncommon among fishes, that

one can eat it daily for a long time without becoming

tired of it. The flavour of the fish greatly depends,

however, upon the nature of the water it inhabits.

Those perch which are caught in shallow lakes with a

grassy bottom are smaller, leaner and of worse flavour

than those which are taken in larger lakes with a stony

bottom and deep, clear, running water. The salt-water

Perch is the most highly esteemed, and holds in Sweden

the same place as the Rhine Perch has long held in

France and the Perch of Lake Leman in Switzerland.

In domestic economy this fish would be of much more

value, if it could be preserved for future use without

losing too much of its flavour. This is, however, an

impossibility. It has been sometimes salted, sometimes

dried, but the delicate flavour which the fish possesses

when eaten fresh, entirely disappears under this process.

It is only poor people who dry the Perch in the sun

and eat it to stay their hunger; among people in better

circumstances it is always sent to table fresh. Expe-

rience has also taught us that the Perch cannot be kept

long out of the water before its flesh loses flavour.

In order to avoid this, recourse is sometimes had to the

expedient of throwing the fish into the pan alive and

boiling it without cleaning it at all.

It is natural that a fish so valuable for culinary

purposes should be eagerly sought after. In spring the

Perch is caught in traps (mjardor ,
fig. 6) at the spots

where it deposits its spawn. The traps are either large,

in which case they are set in a kind of weir ( verke),

or small, in which case they are set singly and are

called sinking-traps. The ’verke is a method of fishing

practised in the North from prehistoric times. Parallel

rows of stakes are fixed in the bottom of the lake,

and the spaces between them are alternately filled with

pine-branches or left open to receive the traps. This

weir is constructed at the spot where the Perch spawns,
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which is generally at the edge of the reeds, and a place

is usually selected where the water is so deep that two

or three traps may be laid on the top of each other

without projecting above the surface. More attention

should be paid, however, to the nature of the place

than to the depth of the water, and the weir should

be constructed close to the edge of the reeds. When

the traps have been set, the weir is covered with large

pine-branches full of needles, in order that its interior

may be only dimly lighted.

The sinking-traps are generally set singly at a

distance of some yards from each other; they are used

in places where the water is so deep or the bottom so

stony that a weir cannot be constructed. These traps, or

sometimes the kind of traps called
’

ryssja (tig. 7), are

also set in narrow straits or streamlets between neigh-

bouring lakes, for the Perch most often makes its way

to the spawning-place through channels of this nature.

At the entrance of the straits or the mouth of the river,

standing nets (laggnat), are set at the edge of the reeds

the fair sex. There are several modes of angling: for

Perch, and a description of them is necessary. One

must first pay attention not only to the time of year,

but also to the hour of day, best suited for angling.

Ascension Day is known by fishermen as the first

day for angling. This is not quite correct every year,

but still it roughly gives us the time. The surest guide

is given by the growth of a reed, Arundo phragmites.

As soon as this plant has grown to a height of an inch

or two above the surface of the water, the spawning-

season of the Perch is over, and one can then with all

certainty begin fishing. The best season, we may take

it, begins in the last days of May and ends at the be-

ginning of September. The best time of day is from

sunrise till 9 a. m. and from 6 p. m. till sunset. With

regard to the weather we may say that cloudy days are

better than very bright ones, and a light breeze than

a dead calm. All fishes bite best just after rain, espe-

cially if it has lasted long. The most suitable spots

are generally well known. A stranger to the water

near the spawning-place. These nets have their advan-

tages, and may be used during the whole summer. They

only require to be taken up in the morning and set at

night, operations which do not take much time. When

the spawning-season is over, these nets are placed off

stony headlands, in narrow creeks, etc.; and as all the

fish hug the shore, or more strictly the edge of the reeds,

they are always set at right angles to the shore, not

parallel to it. At the time when the Perch have depo-

sited their spawn and disperse in order to find their

summer haunts, they are sometimes taken, though sel-

dom in large numbers, in drag-nets. In order to have

any success with the drag-net during summer, one must

choose a cloudy day when there is a light breeze,

or only go out at night. To use a drag-net on a

bright summer day, is one of the most useless things

one can do. During summer, with the exception of

occasional catches in a net or drag-net, perch-fishing is

generally carried on with rod and line. Angling for

Perch is in many places one of the darling amusements

of high and low, and a pleasure not disdained even by

should choose a spot at the edge of the reeds, off stony

headlands and in places where there are sunken twigs

and tree-trunks (Sw. lagor). At such spots are gene-

rally to be found numbers of bleak, minnow and

small fry of all kinds, a store of food of which

the Perch does not omit to take advantage. In lakes

where the shores do not offer such favourable spots

for fishing, one may look for points out in the bights

where the bottom is sandy or stony. If no such

spots are to be found, one may form an artificial ang-

ling-place by sinking twigs and stones a little way

from the shore.

As angling may be practised at spots of a, different

nature and in a variety of ways, special names have

been invented for the various modes. When the angler

stays on shore or close to land, it is called shore-fishing,

but when he fishes at some distance from shore in

deeper water, it is called deep-water fishing. In shore-

fishing earth-worms are generally used as bait, the best

being those taken from under old woodpiles or in un-

manured soil, as the fish always prefers them to worms

Scandinavian Fishes. 5
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taken from dunghills. Insects, flies, gadflies, etc. may

also be used, but only when the Perch rises to the sur-

face, for at the bottom it takes such bait less freely.

In deep-water fishing minnows are the most useful bait,

and if earth-worms are employed, one should chose the

lobworm, which may be caught by torchlight of an even-

ning. The shelled tails of crayfish too are regarded

by the Perch as a delicate morsel; but it is not easy

to fasten them on the hook, they often fall oft, and one

must always put on a fresh one after every bite. At

a pinch one may also make use of cheese. For this

c

Fig. 8. Fishing-tackle used in winter; a and b: rods,

shovels, e: fishing- sled, with iee-chisel fastened at

c and d: ice-

the side.

purpose new cheese is cut into slices, which are then

kneaded in warm water and cut into the shape of worms.

This bait does not dissolve in water, but still it is only

a last resource. In putting the bait on the hook great

care should be taken that the point of the hook is quite

concealed. When small fish are used as bait, the

hook should be inserted in the back with the point di-

rected towards the head of the fish. When worms are

used, one need only put on the hook a part of the worm

large enough to conceal it entirely; but when the Perch

bites less freely, the whole worm should be used, the

hook being inserted in the thick end and the other end

being allowed to trail behind. To insert the hook in the

middle of the worm letting both ends dangle, as some

people do, deserves to be called feeding, not fishing.

In shore-angling a ‘float-rod’ (flotspo) is used, in

deep-water fishing a ‘feeling’ or ‘sinking’ rod (kdnn- or

sdnkspo). The angler who chooses the former mode,

makes his way to steep shores, rocky points or stony

headlands, and must content himself with the smaller

fish which swim near shore. If he fishes in a boat

or coble, he generally makes his craft fast at the edge

of the reeds by grasping a handful of them and either

sitting on it or twisting it round a thole. It is only

with difficulty that he can use more than one rod, as

he is bound to take great care that the hook does not

catch in weed or rubbish, in which case it must be

disentangled by the help of a withe, a ring or something

of the kind. In deep-water fishing the angler prevents his

boat or coble from drifting by means of a cord fastened

to a large stone or a grapnel. From three to five rods

are used, the number varying according to the skill of

the fisherman. In order to be able to attend to them

all, he sits in the middle of the boat with his face to-

wards the bow, and on one or two boards laid across

the boat he arranges one rod, sometimes two, on each

side, and casts the third or fifth out over the bows.

Winter-angling (fig. 8), though seldom remunera-

tive in comparison with the trouble that must be taken,

is still considered by many to be good sport. The or-

dinary season for it is the beginning of winter before

the ice is too thick, and towards spring when the days

begin to grow warmer. The necessary tackle is com-

posed of a short, curved rod (mettrd) with hook and

line, a small ice-chisel (isbill) for cutting holes in the

ice, a shovel to keep the holes clear, and lastly a fishing-

sled or simply a creel to contain the fish as Avell as

the rest of the tackle, and also to serve as a seat for

the fisherman. The success of this mode of fishing

greatly depends upon the fisherman’s knowledge of the

spots where the Perch has its winter haunts. These are

generally at the edge of the deep water in the creeks

or off steep shores and headlands. The fisherman makes

his way to a spot of this kind, cuts a small hole in the

ice, and when he has cleared away all the loose bits

of ice from the hole, lets down the hook to the bottom

and takes in so much line that the hook hangs from

4 to 6 inches from the bottom. He then sits down

on the sled or the creel and keeps moving his hand
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(Sw. leker= plays) in a manner impossible to describe

exactly, in order to give the hook a certain motion

which entices the Perch to bite. When a fish bites,

it is landed by winding in the line between the ice-

shovel and the rod, the former being held in the fisher-

man's right hand and the latter in his left. To bait

the hook he makes use of a bit of bacon

as large as a pea, or the eye of a Perch

just caught; the hook may also be a so-

called ‘bright hook’ (Sw. blankkrok) and

without any bait at all. This hook

should be of the right shape, and must

be kept bright. The fisherman looks

Fig. 9. ‘Bright hook’.
for the in the following way: he

tries a hole here and there, each hole

being from 10 to 13 yards away from the others, until

he finds one or more fish in a hole. Then he begins

to try holes close to the same spot, sometimes not more

than two yards apart. We may see how little the Perch

moves about at this season, from the fact that the fisher-

man often takes several in one hole, but does not get

a single bite in another close by.

The ‘slinging rod' (stimspo ) may lie employed with

a fair amount of success. This must be in summer,

however, the season when the Perch collects in shoals;

and the best time of day is from 6 p. m. till sunset.

The day should lie calm and warm. The angler must

have a boatman with him, and should be rowed out to

the reefs in the bights of the lake where the Perch

has taken up its abode. When the shoal approaches,

the hook should be cast and trailed along the surface

of the water. The boatman should be skilful enough

to steer the coble after the shoal without any noise or

splashing. The bait should consist of a, bit of dried eel-skin

(Sw. stimlapp) cut in the shape of a bleak or a smelt, or

a triangular strip of skin cut from the belly of a Perch.

Another mode of fishing is practised in some places.

The tackle employed is known as

‘striking hook' (Sw. Jwggkrok
,
fig. 10).

The autumn, beginning at the middle

or the end of August, is the only

season for this fishing, and the spot

selected should be in shallow water,

or near shore and close to the edge

of the reeds, where the water is fairly

deep. The tackle used consists of a

piece of lead about 3 inches long and shaped like a fish,

on each side of which is a large steel hook. The angler

Fig. 10. ‘Striking hook’.

should be alone in his boat, and when he lias reached

the place where he intends to fish, he keeps the boat

still by plying his oars in a certain way: he holds them

with his left hand, while with his right he drops the

hook to the bottom and quickly jerks it up again as

soon as it has sunk. The Perch, mistaking the piece

of lead for a real fish, darts forward to seize it and is

caught on the point of one of the steel hooks. As soon

as the fisherman feels that he has struck a Perch, he

must drop his oars without a, moment’s delay and draw

up the fish into the boat. He should never slacken the

line, for then the fish may easily slip off the hook.

Another mode of fishing, suggested by the voracity

and greediness of the Perch, is the night-line (Sw. Idng-

ref— long line). The season for this is the same as

that for angling. When setting the line, one should

remember that if it is to be set only for Perch, it ought

not to be placed in deep water, but nearer shore, around

rocks or shoals, etc. Small fry or lobworms are used

as bait, and in baiting the hooks one should follow the

advice already given under the head of angling. The

line should not be set before sunset, so that the bait

may not be eaten by small fishes, which swim about in

the water during the daytime. It should not be left

unexamined until late in the day, for in that case a

number of fish manage to escape, and others die and

thus lose flavour. In order to facilitate the setting of

the line, when dead bait is used, a box (Sw. refldda)

is employed, in which the line is placed ready for setting

and measured in fathoms. Every three or four fathoms

a loop with a hook ready baited attached to it is

fastened to the line. The upper edge of the box has a

number of notches cut in it, into which the hooks are

inserted. When the line is to be examined, it is only

lifted up from the bottom of the water, the hooks, from

which the bait has been taken, are baited afresh, and

those on which a fish is found, are unfastened and other

hooks set in their place. When the line is taken up,

it is coiled in the box and the hooks are placed in the

notches. When the line is examined or taken up, the

fisherman must have a small landing-net ready, in which

to lift the fish out of the water and get them into the

boat. Some persons use a gaff for this purpose, which

they strike into the belly or gills of the fish, and

then lift it out of the water. This method is, however,

not so sure as the former. The line must be examined

daily, and ought not to be left in the water more than

three or four days without being taken up and dried.
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In his ‘Travels in WestergotlancV (1746, p. 259)

Linnaeus gives a description of some perch-fishing in

Lake Yngen in Wermland in which the tackle consisted

of a circular net two yards in diameter. “The Perch

always keeps close to the crags or rocks in the lake.

Thither the fisherman rows and drops the net to the

bottom, whereupon the Perch, which are always fond of

rings and circles, begin to sport in crowds above it.

When the net is drawn up, the Perch becomes frigh-

tened, darts towards the bottom and is thus taken in

the net, often in considerable numbers.”

The Perch is also often caught by nearly all sorts

of fishing-tackle set near its haunts for other fish. Thus

large Perch are often taken by trolling, on a hook drawn

along the surface of the water (dragkrok) and on a line

fastened to a pole which is fixed in the bank (stanykrok).

In the autumn too it is often struck with a gig.

Besides the culinary value of the Perch, its usefulness

in other ways deserves mention. It is a fact well known

from the earliest times that, by boiling, an excellent

glue may lie extracted from its skin. In several places

in Sweden the scales are used in making all sorts of

personal ornaments, being arranged in the shape of

leaves and flowers for bracelets, necklaces, earrings and

ornaments for the hair. As the Perch is of such com-

mon occurrence, it is a comparatively cheap fish. In

spring the average price of a middle-sized, live Perch

in Stockholm is from 27 4
d. to 374 d.

;
at midsummer

it is scarcer and the price higher, in autumn the price

sometimes rises as high as 5 1|4
d. and during winter

it is sometimes as much as 6
3

/4 d. (Ekstrom, Smitt.)

Genus STIZOSTEDIUM A

Body oblong. Scales small with the margin sharply dentated. Preoperculum and shoulder-girdle serrated (inferior

margin of the preorbital bones even). Cheeks scaly
,
scattered scales on the occiput. Teeth set in one row (some-

times irregularly in 2 or 3) on the intermaxillaries, the lower jaw and the palatines
,
with scattered canine teeth

largest on the anterior part of these bones. A transverse row of cardiform teeth (often disappearing in older spe-

cimens) on the vomer. Tongue without teeth. From 3 to 7 pyloric appendages. Pseudobranchice complete. Bran-

chial membranes separate with 7 rags on each. From 13 to 16 rags in the first dorsal Jim. In the anal fin 2

spinous rags; the base shorter than that of the second dorsal fin. In the caudal fin 15 branched rags.

Of this genus there are assumed to be 2 distinct Old and New Worlds is greater in this case than in

species from the Eastern Hemisphere and 2 from the the genus Perea.

Western, and the difference between the types of the

THE PIKE-PERCH (sw. gos).

STIZOSTEDJUM LUCIOPERCA.

Plate III, fig. 2.

The posterior upper corner of the gill-cover without spines {in older specimens), but two or three dentations on

the margin. The colour of the body grayish green
,
becoming lighter towards the belly, ivhere it is silver-white

,

darker towards the back
,

ivhere there are about 12 transverse black stripes.

R. hr. 7; I). 15 & ,/—
'—

. A.—,. P. 2 + 12 + 2*; V. — •

1 + 21’ 12 d ’ 5’

U. x+15+x; L. lat. 88—92-5

Syn. Lucioperca
,

Schilus et Nagemulus Auctorum, Art., Gen., p.

39; Syn., p. 67; Spec., p. 76.

Perea Lucioperca

,

Lin., Syst. Nat., X, Tom. I, p. 289; Retz.

Fn. Suec. Lin., p. 336; Nir.ss., Prodr. p. 82; Ekstk. Morko

Fisk., Vet.-Akad. Hanrll. 1831, p. 89; Reut. et Sundm.,

(.Lucioperca) Finl. Jiskar, 1, p. 9, tab. III.

Lucioperca sanclra, Cuv., Val., Hist. Nat. Poiss., II, p. 110.

tab. 15; Kroyer, Damn. Fislce, I, p. 32; Nilss., Sk. Fn.,

" Schm. Raeinesque, Ichth. Oh.; vide Joed. Gilb., 1. c.

h Sometimes 14 (or 13, according to Kr0yer).

2 . 2

1 +20
2

1.

1 .

1 + 21

2

,
i. e. 2 spinous rays and 21 or 22 soft, the first of which is not branched.

1 + 11 1 + 12

e » 2 + 11 + 2 1. 2 + 13 1. 1 + 13 + 2 1. 2 + 13+1 (Vid. note h, p. 26).

L Number of rows of scales parallel to the lateral line from 100 (in small specimens) to 150 (in large).
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Fisk., p. 22; Heck., Kn., Susswasserf. CEsterr., p. 8; Gthr.,

Brit. Mas. Cat., Fish., I, p. 75; Winth., Naturh. Tidskr.

Kbhvn 1879, p. 7; Fedders., ibid., p. 72; Lillj., Sv., Norg.

FisJcar, I, p. 59.

Var. 1. spec. dist. ? : squam. corp., coec. pyl., rad. pinn. an.

paucioribus.

Perea volgensis, Pall., It., I, p. 461; Cuv., Val., 1. c. p. 117

et vol. VII, p. 441; Nordm., Demicl. Voy. Russ. Mer., Ill,

p. 363, lab. 1, fig. 2; Heck., Kn., 1. c., p. 12; Gthr., 1. c.,

p. 74.

Forma americaua: operc. acul.

Var. 1. spec, dist.?: squam. corp. et coec. pyl. plur.
;
rad. pinn.

an. paucior.

Lucioperca canadensis Sm. in Griff. Cuv. Anim. Kingcl., X.

p. 275; Joed, et Gilb. (Stizostedium), Syn. N. Amer. Fish.,

Bull. U. S. Nat. Mus., N:r 16, p. 526.

Lucioperca grisea, De Kay JY. Y. Fn., Fish. p. 19, tab. 68,

fig. 221 (canadensis); Gthr., 1. c. p. 76.

Var. 1. spec, dist.?: square, corp. et coec., pyl. paucioribus;

rad. pinn. an. plur.

Perea vitrea, Mitch., Suppl. Amer. Month]. Mag., II, p. 247

Jord. et Gilb. (Stizostedium) 1. c., p. 525.

Perea sahnonea, Rafin, Amer. Monthl. Mag. V, p. 354.

(sec. Jord., Gilb.).

Lucioperca americana, Cuv., Val., 1. c., II, p. 122.

Lucioperca lucioperca, Kirtland, Rep. Zool. Ohio
,

p. 190,

(sec. De Kay).

Ohs. The list of synonyms for both the species of Pike-perch

on each side of the Atlantic, which have hitherto been universally

acknowledged, is intended to prepare the way for a new treatment of

the question as to their natural relationship to each other. Both in the

Old World and the New the number of pyloric appendages varies from

3 to 6 or 7. Our Pike-perch generally has 6, but I have sometimes

found only 5 ;
Cuvier and Kroyer speak of only 4. Jordan and Gil-

bert state that the variation in Stizostedium canadense is between 4

and 7. In conjunction with the least number of these appendages (3)

on both sides of the Atlantic there appear a smaller number of (larger)

scales on the body, and a deeper (less elongated) form a
. In addition

to these three variations there is, according to most authors, a diffe-

rence in the number of rays in the anal fin. Here, however, the

case is reversed, for in the Old World the greatest number of rays

in this fin is a character of the variety with small scales, while in

the New it belongs to the large-scaled variety. The last named diffe-

rence is, however, according to Jordan and Gilbert, not universal.

The importance of these differences may be variously estimated, either

as constituting a distinction of species or only of variety. The ana-

logy in their tendency in both continents is highly remarkable. If we

disregard the difference in colour — the American Pike-perch being

without the transverse black bands on the back and the sides being

more like brass in colour or having distinctly marked longitudinal

lines, running in an oblique direction, of brass-coloured spots -—
, the

only essential difference in form between the American Pike-perch and

the European that has hitherto been observed is in the armour of the

gill-cover. In two specimens of Stizostedium vitreum, the one 167

mm. in length and the other 471 mm., which the Royal Museum has

acquired through the Smithsonian Institution, the smaller specimen

being from Pekin, Illinois and the larger from Lake Michigan, the

surface of the gill-cover has a longitudinal bar on the upper part

which reminds oue of the bar in Acerina or Polyprion, though it is

much less developed. This bar is continued by a flat spine at the

posterior upper corner of the gill-cover. In St. lucioperca both bar

and spine are wanting in older specimens, though the corner of the

gill-cover is furnished with 2 or 3 dentations in the margin which

remind one of it. But we can generally find a trace of the bar in

older specimens, and in smaller specimens (between 200 & 300 mm.

long) it is usually still clearer, while these specimens sometimes have

a distinct, flat spine at the corner of the gill-cover. The difference

in this respect is therefore due to the fact that the American Pike-

perch has retained a juvenile character which disappears in the Euro-

pean. To judge by the specimens now before us, St. vitreum has

several other points of resemblance to St. lucioperca. The longitu-

dinal diameter of the eye in the specimen of St. vitreum from Lake

Michigan which is mentioned above, is 17 % of the length of the

head, and in specimens of St. lucioperca of the same size from 14.4

% to 14.7 %. But in smaller specimens of the latter species, about

270 mm. long, the ratio is from 16 % to 17.5 %. The case seems

to be the same with the only constant distinction between the two

species that we have been able to discover, namely the comparatively

greater length of the suboperculum in St. vitreum. In adult specimens

of the European Pike-perch, even those only 270 mm. long, the least

depth of the tail is equal to the length of the suboperculum (mea-

sured along the middle to the end of the dermal flap), but in smaller

specimens 180 mm. in length, I have found the least depth of the

tail to be only 88 % of the length of the suboperculum. In the

smaller specimen of St. vitreum the ratio is 72 %, while in the larger

one it is 74 °/0
,
a fact which may suggest the opinion that in this variety

too it increases with age. Lastly, in order to prove that the structure

of the fins, at least in the two specimens of the American variety

which are all I have to judge by, rather strengthens than weakens

our point that St. lucioperca and St. vitreum belong to one and the

same species, the fin formula for the larger specimen is given below:

R. hr. 7; D. b 16/——1 A.
2 + 17

C. x + 1 5 + x
;
L. lat. 9 3

:

--^1 P- 2 + 11+2; V. V3 ;

1 2
In the smaller specimen we have D. 13/

;
A. .

1 2+16 1 + 10

Thus, as in the case of the Perch, we seem to have most

ground for the adoption of only one species of Pike-perch, this spe-

cies differing, however, more sharply in its local varieties, the safest

character for which may perhaps prove to be the difference in colouring.

In comparison with the Perch the Pike-perch is

more elongated and thicker. The greatest depth of the

body is at the middle, from which point the body gra-

dually tapers towards the head and tail. The depres-

sion in the occipital profile which marks the Perch, is

* generally absent in the Pike-perch. On the other hand

tve generally find in the latter a marked depression

between the two dorsal fins. The length of the head

“ However, in our specimen of the American St. vitreum as in St. lucioperca, the depth of the body at the insertion of the pectoral

fins is equal to the distance between the tip of the snout and the hind margin of the preoperculum; and the number of transverse rows of

scales along the lateral line (about 120 above it) may be included among the variations according to age in our Pike-perch.

6 According to Jordan and Gilbert D. 13

1

—
,
according to Gunther D. 14/ .

° 21 ° 19—21
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in proportion to the length of the body" is about the

same as in the Perch, from 26 to 28 p. c.; but the

depth of the body at the insertion of the ventral fins

is only equal to the distance from the tip of the snout

to the hind margin of the preoperculum. The mouth is

fairly large and almost horizontal; the bones of the upper

jaw extend backwards to a point almost exactly above

the posterior margin of the eye. The snout projects

only slightly beyond the lower jaw, at the point of which

there is a kind of knob. The two canine teeth in the

lower jaw tit into cavities in the front of the upper jaw

when the mouth is closed, while the front canine teeth

on the intermaxi Uaries project beyond the margin of the

lower jaw. There are 8 pharyngeals, and teeth on all

of them, consisting of 2 lower, which are oblong in

shape, and 6 upper, which are smaller and coalesce into

2 oblong and distinctly separate pharyngeals. The two

nostrils, the front one being furnished with a cover, are

situated nearer the eye than the snout, and the distance

between them is about the same as that between the

back nostril and the anterior orbital margin. The scales

are stiff and sharp, and they are, as is generally the

case, smaller in the anterior part of the body than in

the posterior; even the cheeks (at least in the upper

part and in front) are covered with scales, as well as

the gill-cover and the suboperculum. On the occiput

and forehead and in the depression at the middle of

the head, they are of irregular occurrence. The lateral

line is straight and runs nearer the back than the belly.

The first dorsal fin begins vertically above the insertion

of the ventral fins, the second above the vent. As in

the Perch, the margin of the first is arched, while the

second is straighter, but, like the anal fin, slightly

rounded. In older specimens the base of the anal fin is

equal to the distance between the anterior orbital mar-

gin and the hind margin of the preoperculum, or

about half the length of the base of the first dorsal fin.

In younger specimens it is slightly shorter. The least

depth of the tail is about equal to the distance between

the hind margin of the eye and that of the preoperculum.

The pectoral fins are inserted in front of the vertical

line from the beginning of the first dorsal fin, and the

upper rays, and generally some of the lower as well,

are unbranched but articulated. The length of the

ventral fins is in older specimens about half the distance

between their insertion and the beginning of the anal

fin, or even less. In younger specimens their length is

greater. The caudal fin is more forked than in the Perch.

In brilliancy of colouring the Pike-perch does not

stand high, and is considerably surpassed by the Perch.

The back of the head is grayish black. The back is dark

gray with transverse, irregular bands of black spots across

it, which usually extend down the sides a little below

the lateral line. The sides become lighter and lighter

towards the belly, being at first bluish gray on a brass-

yellow ground, then brass-yellow towards the belly,

which is silver-white. The first dorsal fin is bluish with

oblong black and yellowish spots arranged longitudinally

upon it in 4 or 5 rows, the spots in the top rows being

usually elongated into an irregular, twisted wormlike form.

The second dorsal fin grayish with smaller, black and yel-

lowish spots. The caudal fin a darker bluish gray and

spotted in the same way. The pectoral fins whitish gray.

The pectoral and anal fins of the same colour as the belly

or dirty white with blackish gray dots. The iris silver,

shading into brass-yellow and black, especially at the top.

The most remarkable varieties in colouring in Sweden are

a light one, which generally consists of young specimens

and those which inhabit shallow water where the colour

of the bottom is light, and a dark, usually including

older specimens and those which live in deeper water.

The transverse black bands are also sometimes broken up

into separate spots with smaller spots between them.

In the large lakes throughout the greater part of

Sweden 6

,
especially in the southern and central parts of

the country (except in Lake Wetter) and with a prefe-

rence for the eastern districts (though common in Lake

Wener and its affluents" in Norway), the Pike-perch is

widely spread, though in only few places especially

numerous. In the island-belt within the Baltic it is one

of the rarest of fishes; but still it occurs, according to the

report of Mr. Limborg, the late Inspector of Fisheries, in

the following places in the island-belt of Sodermanland,

Marsviken, where it has been introduced by the planting

of eggs, the Firths of Nykoping and Sjosa, whither it has

been carried by the streams which drain the neigh-

bouring lakes, in the Firth of Sibbo, where fry have been

planted, and also at the mouth of the Trosa river and

a Here, as throughout this work, where nothing else is remarked, the length of the body is measured from the tip of the snout to

the end of the middle rays in the caudal fin.

6 According to the reports of the Commission of Fisheries from 1881 to 1883 the Pike-perch is found in all the provinces of Sweden

except Jonkoping, Kronoberg, Gotland, Blekinge, Malmohus, Halland, and Jamtland.

c Cf. Collett, Norges Fiske, 1. c.
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a little below Sodertelje. It is found in the Bay of

Kiel", but only rarely, and it has probably migrated

thither through the Eider Canal. From the lakes and

lagoons of Schleswig-Holstein, however, thoughout Ger-

many east of the Rhine, in the North of Italy, and from

Finland south of the Arctic-circle
6 and the island-belt

of the Gulf of Finland, it is spread over the whole of

Eastern Europe as far as the Black Sea and the Caspian

with their affluents. It prefers deep, clear and pure

water, where the bottom is sandy or stony. On a clayey

bottom where the water is turbid, it is seldom found,

though Lloyd 0 and Lilljeborg assert that it occurs in

places where the bottom is of this nature, in Lakes

Wener and Karsholm. “It does not remain stationary

in one place,” writes Mr. Limborg, “but wanders long

distances alone. It generally keeps near the bottom,

but at the approach of spring it swims nearer the sur-

face, often quite close to the ice. After the spawning-

season it keeps close inshore during a short part of the

summer, then goes out into deep water and first returns

to shallower water at the end of August or the begin-

ning of September. All the winter it remains in deep

water.” In temperament it is sluggish, and displays so

little sagacity that it has given rise to the proverb, ’as

silly as a pike-perch’

.

Its movements in the water are

also heavy and clumsy. As soon as it feels that it is

a prisoner and has made one or two unsuccessful at-

tempts to escape, it abandons itself to despair, so com-

pletely that it is most often found floating on its back

at the surface. When it is taken up from deep water,

the air-bladder bursts with a sound like that of eruc-

tation, and at the same moment it dies. It is not very

tenacious of life and is one of the hardest fishes to keep

alive; but with care at its capture and in a suitable

vessel tilled with fresh water it can be conveyed long

distances, as proved by its transportation from Germany

to England, and from Galicia to the Rhine and Lake

Constance, and also by the attemps made by Mr. TrybojvH,

an official under the Board of Fisheries, to introduce

it from Lake Oppmanna into Lake Rabelof and Ring

Lake in Scania. In voracity the Pike-perch is little

surpassed by its near relative, the Perch, and in its

rapacity as well as in its strongly armed jaws Gess-

ner who, in the sixteenth century, was the first to

describe the Pike-perch, found such a close likeness to

the Perch, that he gave it the name of Lucioperca.

The food of the Pike-perch consists of small fishes, espe-

cially the Smelt, which, like itself, inhabits deep water

during the greater part of the year. Ekstrom, however,

also found insects, worms, and grass in its stomach.

The reason for the different accounts of the spawn-

ing-season of the Pike-perch must depend on the fact

that it lasts uncommonly long, which is perhaps con-

nected with the fact that it is confined to the night-

time. It begins as early as the end of April and often

extends to the middle of June 0
. During this period

the Pike-perch makes its way in shoals to stony reefs

in open creeks or stony and sandy points along the

shore 6
. It never spawns in water less than from 10 to

16 feet deep. The roe, which is light in colour and

very fine in proportion to the size of the fish — so fine,

in fact, that more than 300,000 eggs have been counted

in one single female —
,
is deposited on stones and water-

plants to which it adheres. It is a remarkable fact that

this fish is less numerous than one might expect from

the number of its eggs. “The fertilization and hatching of

the eggs of the Pike-perch, ’ says Mr. Limborg, the Inspec-

tor of Fisheries, in Sodermanland, “labours under great

difficulties, for if the female be put into the cauf before

the roe is almost ready to be deposited, she dies before

depositing the roe. In order to succeed in the fertilization

of the roe, one must try to procure females in which the

roe is so matured that it can be ejected by a slight

pressure on the belly, immediately after the fish is taken

out of the water.” Norback recommends the moistening

of the parts near the vent with some drops of the milt,

in order to facilitate the depositing of the eggs. Even if

the fertilization succeeds, and sometimes even after the

fry have left the eggs, it may happen that the attempt

finally fails 5
'. The fry must, therefore, receive great

“ Cf. M6bius and LIeincke, Fische cler Ostsee, p. 33.

6 Cf. Malmgren, Krit. Ofvers. Finl. Fiskfauna
,

p. 2; and Reuter and Sundman, 1. c.

c Anteckningar under ett tjuguarigt vistande i Skandinavien, I, p. 14.

d Cf. Nagra fiskodlingsforetag i Skdne
,
dren 1883 och 1884. Malmohus Lans Iiushallningssallskaps Qvartalsskrift, 1884.

e “To this rule,” writes Mr. Limborg, “Lake Yngaren forms a remarkable exception, for there the Pike-perch first begins to spawn when

the spawning-season in all the other lakes of Sodermanland is over, and the spawning-season extends to the middle of July.”

f
. . . “often in very muddy water”: NorbAck, Fiskevdrd ocli Fiskafvel

,
p. 362. Cf. also Reuter, 1. c.

(J Mr. Amtsberg of Stralsund had great success with the fertilization, and from the eggs deposited on Myriopliyllum he obtained “an

enormous number of fry,” but the greater part of them died during the summer and only some hundreds were left alive. Vid. Max v. d.

Borne, Fischzucht und Fischer ei, p. 277.
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attention. The planting of live specimens is less diffi-

cult, if carried out at a cool time of year when the

temperature is from 41° to 50° Fahr., and provided

that a, too great change in the warmth of the water is

avoided. Specimens two or three years old should be

selected and then conveyed to such lakes as seem suited

for planting". It is also advisable to plant Smelt in the

same water for some years previously, unless they al-

ready exist there. The Pike-perch grows quickly and

attains a considerable size. In Lakes Millar and Wener

it reaches, though seldom, a weight of from 20 to 22

pounds and a length of from 3 to 4 feet. Trybom

estimates the length of a Pike-perch one year old to

be from 90 to 130 mm., two years old 220 to 260

mm., and three years old 350 to 390 mm.

The Pike-perch is taken in many ways, but gene-

rally with nets or large
“
ryssjor” (see p. 33, tig. 7).

At the beginning of the spawning-season, when the nights

are still dark in Sweden, the Pike-perch is taken in a

drag-net, if, at the places where it spawns, the bottom is

so level that a net can be drawn there. It is sometimes

the custom to light bonfires on the shore at this time,

in the hope that the fishes may be enticed to collect

near the firelight. In other places, where a drag-net

cannot be employed, the Pike-perch is taken by traw-

ling. The nets which are used in fishing for the Pike-

perch during winter, are made especially for this pur-

pose, the meshes are large, and the nets are always set

in deep water. From midsummer till late in autumn

the Pike-Perch is also caught on night-lines with a bait

of Smelt or Bleak. Sometimes, though very seldom, it

is taken with rod and line. According to Ekstrom

live bait is necessary, but others consider half rotten,

strong smelling bait the best.

The Pike-perch is undeniably one of the most de-

licate Scandinavian fishes. It is eaten fresh, salted or

dried, in the last case generally after being soaked in

lye. In France, according to Cuvier, it is also eaten

raw with oil, pepper and salt. Its flesh is white, firm,

free from small bones and of excellent flavour. Still

it is generally stated that if one eats Pike-perch daily,

one soon becomes tired of it. The fat is said to be

used among the peasantry for rubbings in cases of

rheumatic pains, luxations etc. According to the time,

year and the abundance or scarcity of the fish, the

market-price of the Pike-perch here in Stockholm va-

ries as follows: in spring it costs about 4
3
/'

4 cl. per lb.,

in summer 6
3

/4 cl., at midsummer sometimes as much

as 10 cl., in autumns and winter from 6
!

/4 cl. to 8 cl.,

sometimes not so much. All these prices are reckoned

for middle-sized and perfectly fresh Pike-perch.

(Ekstrom, Smitt.)

Genus ACERINA.

Form of the body an oblong oval slightly compressed at the sides. Scales middle-sizecl with sharply dentated mar-

gin. Top of the gill-cover furnished posteriorly with one or two spines. Preoperculum and shoulder-girdle dentated.

Inferior margin of the preorbital bones without teeth. Head naked
,

its outer bones pierced with large ducts con-

nected with the lateral line. Small
,
cardiform teeth of equal size on the intermaxillaries, the lower jaw and the

vomer; also in a simple row on the palatine bones (often wanting on the vomer and the last named bones). Tongue

'without teeth. Only three pyloric appendages. Pseudobranchice present but only rudimentary. Branchial membranes

separate, each with 7 rays. One dorsal fin with from 13 to 19 spinous rays. Two b
spinous rays in the anal

fin, its base shorter than the soft-rayed part of the dorsal fin. In the caudal fin 15 c branched rays.

Of this genus, which is confined exclusively to the

so called Palcearctic region (Europe and Northern Asia),

four species have been described, distinguished from one

another by the colouring, the difference in the number

of spinous rays in the dorsal fin and of the rows of

scales, and the varying length of the snout. The species

which possesses the shortest snout and the least number

of rays in the dorsal fin is our common Pope.

a Cf. Trybom, 1. c. and the same Quarterly Report for 1885, p. 277.

b Rarely 3.

< » 14.
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THE POPE OR RUFF (sw. gers.)

ACERINA CERNUA.

Plate III, fig. 3.

Eyes set about half-way along the head (length of the snout nearly equal to the distance from the posterior

orbital margin to the end of the gill-cover). Number of spinous rays in the dorsal fin 16 at most. From 36

to 40 scales in the lateral line. Colour of the body grayish or greenish, brown with dark spots on the sides and

the unpaired fins: the belly whitish.

R. hr. 7; D. -p-; A. P. 2 + 11 + 1°; V. l
/5 ; C. x+15

+ x d
-, L. lat. 3G—39 e

.

Syn. Cernua
,

Perea minor, Aurata et Porcellus Auctorum

,

Art.,

Ichth., Gen., p. 40; Syn., p. 68; Spec., p. 80.

Perea cernua, Lin., Syst. Nat., ed. X, tom. I, p. 294; Retz.

Fn. Su. Lin., p. 338; Gthr (Acerina), Brit. Mus. Cat., Fish.,

I, p. 72; Coll., Norrj. Fiske, 1874, p. 16; L.jbg, S., Norg.

FisJcar, I. p. 66.

Acerina vulgaris, Cuv., Val., Hist. Nat. Poiss., Ill, p. 4;

Nilss., Prodr. Ichth. Sc., p. 78; Ekstr., Vet.-Akad. Handl.

1831, p. 96; Id. et W. v. Wright, Skand. Fiskar, ed. 1,

p. 9, tab. 1. fig. 2; Krgyer, Damn. Fiske, I, p. 43; Nilss.

Sk. Fn., Fisk., p. 28; Winther, Zool. Dan., Fiske, p. 4;

Feddersen, Nat. Tidskr. Kjobenh., 1879, p. 72.

To the casual observer the Pope seems closely to

resemble the Perch, and in its way of life too there is

much to remind us of the latter. Its body is almost

the same in shape as that of the Perch, but is more

rounded, for though the dorsal edge is sharp, the belly

is not so much compressed as in the Perch, a circum-

stance which gives the Pope an appearance of being

fatter and in better condition. For this reason in some

parts of Sweden the name of skattbonden (rich peasant)

is bestowed upon it. Although the body is covered

with hard scales which are firmly fixed and ctenoid

(denticulated at the margin), still it does not feel rough,

as it is enveloped in a thick, clammy mucus. This

secretion is especially noticeable on the surface of the

head, and has given rise to several provincial names by

which the Pope is known, as for instance snorgers (snor

= the secretion of the nose), snorpels (pels
— skin),

snorluf (luf — forelock, forehead) etc. The back is of

a grayish brown olive-colour, and the single dorsal fin

is of the same colour with a touch of yellow and is

marked with dark dots, which are set in rows on the

membrane between the rays. On the back too there

are large, dark spots, and the sides, which are yellowish

gray or brass-coloured, are marked with dots or small

spots. The length of the dorsal fin, the relative length

of which increases with age, is about half the length

of the body. The spinous rayed part, which also in-

creases proportionally in the same way, forms about
2

/3 of the fin. Both the spinous-rayed and soft-rayed

parts —- the depression between which recalls to mind

the two separate dorsal fins in the Perch and Pike-

perch — have a rounded (convex) margin; and in both

of them the 4th and 5th rays are the longest. In the

spinous-rayed portion the last ray is longer than the

next one before it, a circumstance which indicates that

the former really corresponds to the first ray in the

second dorsal fin in the case of those genera of the

family which have two distinct dorsal fins. The head

is of the same colour as the back
;

it is oval and some-

what compressed, the depression on the forehead and

just behind the eyes giving the snout a swollen ap-

pearance. It is fairly large in proportion to the length

of the body, being from 27 to 29 % of that length.

Its exterior bones are pierced by a system of ducts, the

so-called muciferous ducts, which are larger in the Pope

than in the Perch or the Pike-perch. These ducts com-

prise part of the organs of sensation connected with the

lateral line, a structure peculiar to fishes and the ba-

trachiansA The orifices of these ducts form, in the case

of the Pope, the so-called muciferous cavities, which

are lined with a membrane which freely secretes the

mucus. There are three of these oval cavities on the

13
i

14
“ Sometimes — 1.

—
12 13

— 1 . — 1 .

11 10

16

To
-

6 Sometimes "/»• In a specimen from the island-belt off Stockholm we find 3
/ 6

.

c Sometimes 2 + 10 + 2 1. 2+12 + 1 1. 1 + 12 + 1 1. 2+11.
d In a specimen from Archangel the numbers are x + 14 + x.

e 40 according to Day, 1. c.

f See Leydig, Lehrb. d. Histologie, p. 201 and Festschr. z. Feier d. 100-jcihr. Best. d. Naturf. Ges. z. Halle, 1879; F. E. Schultze,

Arch. Mikr. Anat., VI (1870), p. 62; B. Solger, ibid. XVII (1879), p. 95 and 458, XVIII (1880), p. 364, with the passages on this subject

which are there quoted.

Scandinavian Fishes. 6
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forehead, one on each side of either nostril. One row

of cavities runs along the cheek, and another on the

margin of the preoperculum is continued along the lower

jaw. In front of all, on each side of the tip of the

snout, is a little, round hole through which the system

of ducts has free communication with the surrounding

water. The operculum and preoperculum, as well as

the shoulder-girdle (the post-temporal and clavicular

bones) are armed with spines. The mouth is of average

size, and the upper jaw projects slightly over the lower.

There are several rows of very fine and closely set

teeth on the jaws and the anterior portion of the palate,

and also 4 pharyngeal patches of teeth, 2 upper and 2

lower. The nasal sacs are fairly elongated and are

situated about halfway between the tip of the snout

and the anterior orbital margin. The anterior nostril

is tubular arid round and is furnished with a mem-

branous flap, the posterior is larger and oval and is

without a cover. The eyes are fairly large, their lon-

gitudinal diameter is in older specimens 24 or 25 % of

the length of the head, in younger about 29 %. In the

former this diameter is equal to the distance between

both the posterior nostrils, in the latter greater than it.

The iris is yellow, the lens blue. When the fish has

been out of the water for some time, however, the lens

turns a whitish blue-green, something like the appea-

rance known as wall-eye. The lateral line is near the

back and follows its curve. In the anterior portion of

the body it pierces the scales obliquely downwards in

a longitudinal direction, so that the anterior scales in

this line are dentated at the posterior margin only above

the ducts of the lateral line, and are also posteriorly

emarginate. Nearer the tail the ducts of the lateral

line pierce the scales nearer their centre and follow

their direction exactly, so that the hind margin is den-

tated both above and below the incision we have just

mentioned. The belly is yellowish white and flat, as is

also the breast, which is silver-white but shifts in colour

like mother of pearl at the death of the fish and finally

becomes rose-red. In the dorsal fin there are from 25

to 27 rays, and of these the posterior ones, from 10

to 13 in number, are soft and branched, while the rest

are strong and pungent spinous rays. In the pectoral

fins there are, as a rule, 14 or 15 rays, and of these

the two highest, and generally the two lowest as well,

are undivided but articulated. In colour these fins are

grayish yellow with fine, dark dots forming transverse

bands. The ventral fins are almost white and without

spots. The anal fin resembles the ventral fins in colour

or sometimes has just a few dark spots upon it. As

a rule, it contains only 2 spinous rays, and, a strange

exception to the general rule, the first of these is con-

siderably longer and stronger than the other. In the

specimen which has 3 spinous rays in this fin, the first

is little more than half as long as the second, which

is the strongest and longest. The caudal fin, which is

grayish yellow with dark spots arranged in transverse

bands, is deeply forked.

The internal organs of this fish are very like those

of the Perch, with the exception of the fact that in

the female the roe-sac is double, though its parts are

united posteriorly. The number of the vertebrae is 37

and of the ribs 15.

We know just as little of any constant, external

distinction between the sexes in the Pope as in the Perch

and Pike-perch, but difference of age involves conside-

rable changes in form, and some of the most important

of these may be traced in the following table:
.

Length of the body from the tip of the snout to the end of the middle rnvs of the caudal tin mm.

Length of the head in % of the length of the body

Longitudinal diameter of the eye » » » » » » s »

Base of the dorsal fin »»»» s> » » »

Spinous-rayed portion of the dorsal fin _ » » » s » j> » »

Base of the anal fin »»»» » »

Distance between the insertion of the ventral fins and the beginning of the anal fin » » » » » » * »

Length of the ventral fins d » » .» s * » »

Greatest depth of body » » ;> » » » » »

Least j> » » » » » * » » » »

Acerina cernua from

Siljan

9

-a

'S

JXj Islands

near

Stock-

holm a

9

Mbrko

9

83 137 142 167

28,9 27 28,9 27,5

8,4 6,6 7,4 6,6

45,8 48,2 50,7 51,5

28,9 31,4 35,2 33,5

10 11,7 13,4 12,3

28,9 31,4 31,3 32,3

16,9 19 17,6 18,5

21,7 27 27,4 27

7 8 8,4 7,8

16 3
In this specimen we find D. —and A.—, as well as a number of juvenile characters, e. g. the exceptional size of the head and of the eyes.
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Thus the length of the head and the size of the

eyes in proportion to the length of the body diminish

with age. The other proportions given above increase

with age; and the male seems to differ from the fe-

male in the greater length of the ventral tins and the

slightly deeper form of the body.

The Pope, which in Scandinavia is known by se-

veral names, e. g. kullbas or kullribas (the German

Kaulbarsch ) in the south of Sweden, Hark in Denmark

and Horr in Norway, occurs more or less plentifully

in almost all waters. It seems, however, to belong

more strictly to the central and northern provinces of

Sweden than to the southern ones. With the exception

of the countries which border on the Mediterranean, it

occurs throughout Europe, and in the Arctic regions

it is met with from the White Sea to Siberia, at least

as far as the Lena. It inhabits the island-belts of the

Baltic where the water is not too salt, as well as most

of our rivers and lakes. It prefers lakes where the

water is clear, and though it is sometimes met with in

lakes with a muddy bottom, still it does not flourish

so well in such waters. It apparently prefers a bottom

of sand or clay, but may also be found where the

bottom is stony or among weeds. In spring it ascends

the streams and brooks, but does not stay there during

winter. In autumn it makes its way to deep water,

where it passes the winter. It seems to be of a very

sluggish disposition. It always keeps close to the bottom,

never goes to the surface and is seldom seen midway

in the water. During the spawning season and in

winter it lives in company with its fellows," while dur-

ing the rest of the year it leads a solitary life. It stays

long at the same spot and seems to await the approach

of its prey rather than hunt for it; and when it does

move, it does not do so by continuous swimming but

by rapidly darting forward again and again. Still it

is not incapacity that is the cause of this sluggishness

and indifference. When it is frightened, its movements

through the water are so speedy, that they have given

rise to the proverb ’as quick as a pope’. Its voracity

is great, and it eats indiscriminately small fry, insects,

worms and shellfish, which it finds on weeds, stones

or other objects lying in the water. Seldom, if ever,

does it seize any prey which is at liberty and moves

quickly through the water. Thus it bites freely if the

bait be allowed to rest at the bottom. It is highly

tenacious of life'', is thought to be slow of growth 0 and

does not reach any considerable size. In one or two

lakes, according to report, it may become as large as

a middling-sized perch. In the island-belt off the east

of Sweden it never attains a greater length than 200 mm.

The spawning-season lasts long and occurs at about

the same time as that of the Perch, i. e. with us in

May, but earlier to the South. It spawns in moderately

deep water where the bottom is of sand or clay and

overgrown with sedge. The roe is fine and yellowish,

and is deposited among the sedge or on the sand at

the bottom. It is very prolific; in one roe, which

weighed about 11 grams, Bloch counted 75,600 eggs.

In Sweden the Pope is one of the fishes not held

in high esteem, and there is therefore no special mode

of fishing for it. In certain places, however, it is taken

both in nets and in seines. When it lives alone, it is

taken on almost every kind of tackle, together with

other fishes; thus it is often caught by the perch-fisher

when the bait is allowed to sink fairly deep. In Swe-

den it is only the peasants and poor people who know

the value of the flesh of the Pope, which is firm, white,

of good flavour, easy of digestion and free from small

bones. The peasant calls the Pope food for a king’

(kungamat), but it seldom appears on the tables of the

rich. As bait for pike, burbot, etc., for all its tenacity

of life, it is of very little use on account of its slug-

gishness.

Attempt has been made to blacken the character

of this undeservedly despised fish still further and to

add hatred to contempt, by the statement that it is

guilty of devouring the roe of other fishes and small

fry. These accusations are perhaps unfounded, at any

rate they are not justified. The generality of fishermen

believe that it frightens away all other fishes. This

supposition may depend upon the circumstance that,

when all other fishes, at the approach of a storm or

from some other cause, withdraw from the shore to

deep water, the Pope on account of its heedlessness

and indifference remains and thus becomes the fisher-

° Klein relates (see Bloch, Naturg. Fische Deutschl., II, p. 75) that at ODe haul of a winter seine in Frische-Haff an enormous

quantity of pope and salmon-fry were taken: he declares that there were about 780 barrels.

b According to Flemming (see Bloch, ibid., p. 77) it may be frozen stiff immediately upon its capture, and will still return to life

if placed in cold water.

c KkOyer {Damn. Fiske, I, p. 54) found that in the middle of September young specimens, which were thus about 4 months old,

were from l l
j 2

to 2 inches long.
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man’s only prize. It is a troublesome catch in the net,

as in its struggles it becomes very tightly entangled in

the meshes, and the fisherman finds great difficulty in

freeing it without pricking his fingers with the sharp

spines of its fins and gill-cover.

Its enemies are sufficiently numerous. In addition

to the dangers it runs at the hand of man, though a

fish of prey itself, it often falls a prey to larger fishes

and waterfowl.

(Ekstrom, Smitt.)

Genus ROCCUS'.

Form of the body oblong and compressed. Scales of average size and dentated. Two flat spines behind the top

of the gill-cover. Preoperculum and shoulder-girdle dentated. Inferior margin of the preorbital bone smooth.

Head covered with scales, except the snout and lower jaw. Cardiform teeth of equal size on the intermaxillary

and maxillary bones, the vomer, the palatine bones and the tongue. Pyloric appendages 4 or 5. Pseudobranchice

well developed. Branchiostegal membranes separate, each until 7
b
rays. Dorsal fins separate or nearly so, the

first containing 9 rays. In the anal fin 3 spinous rays; its base shorter than the soft-rayed part of the dorsal.

Caudal fin with 15° branched rays.

The European Sea-perch is the representative of a

genus which is most highly developed in form in North

America, where its characters are still more marked

and it lives in the same way as the Salmon, ascending

the rivers to spawn or even landlocked in fresh water.

The American species also show how closely this genus

is related to the family of the Sparidae — : by the

greater size of the scales, the deeper form of the body,

the greater breadth (depth) of the preorbital bones and

the increased fineness of the serration of the preoper-

culum, which almost disappears along the inferior

margin of this bone — and some of these American

species (the sub-genus Morone d

) are of special impor-

tance in explaining the relationship between the Perch

and the Pope, two genera so sharply distinct from

other points of view. Here, within the limits of one

genus, we have those characters combined, which sepa-

rate Acerina from Perea. In Boccus {Morone) inter

-

ruptus and It. (M.) americanus the two dorsal fins are

so nearly united, i. e., the fin-membrane from the last

ray of the first dorsal fin grows so high on the first

ray of the second dorsal fin, that when the first fin

is raised, the second also rises simultaneously; and in

the anal fin the second spinous ray is the longest and

strongest as in Acerina, when the latter, as is some-

times the case, has three spinous rays in the anal fin.

Furthermore, in conjunction with these characters so

like those of the Pope, the “muciferous ducts” and

“muciferous cavities” (see above) of the head are almost

as highly developed as in the Pope on the sides of the

lower jaw, the preoperculum and the snout. This is

most noticeable in Boccus americanus
e

,
somewhat less

so in B. interruptus and still less in Boccus (Lepibema)

chrysops, where, however, as in all the other species

of Boccus, they may be discerned exteriorly. The

most important difference between these three species

of Boccus and the others is the deep shape of the body,

the least depth of the tail being about 11 per cent of

the length of the body, while in the other it is at

most 9,5, at least where the length of the body is

not more than 316 mm. This character with several

others, to judge by the changes of growth known to

us in the European Sea-perch, sets them highest on

the scale of the generic development. The fourth Ame-

rican species, B. lineatus, comes nearest our Sea-perch,

and in the same way seems to represent the lowest

grade of development within the genus, especially in

its most remarkable character, the great length of the

lower jaw, which is about 15 % of the length of the

body and longer than the base of the second dorsal fin,

the shortness of which in this species is, as far as it

goes, a token of a lower degree of development.

a Mitchill Fish. N. Y. (1814). Cuvier called this genus Labrax (Cuv., Val., Hist. Nat. Poiss., II, p. 55) though he must have

known and observed that this name had already been employed by Pallas to denote a genus of another family. Roccus is a barbarous Lati-

nization of the American
’

Rock-fish '.

b Rarely 6 or 8.

c Rarely 13.

d Gill, ef. Jordan and Gilbert, Syn. Fish. N. Amer., 1. c., p. 530.
e Cf. Gunther, Brit. Mas. Cat., Fish., I, p. 66.
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THE SEA-PERCH (sw. hafsaborren).

ROCCUS LABRAX.

Fig. 11.

Spines on the

rior margin.

inferior margin of preoperculum pointing forwards, and fewer but larger than those on the poste-

Scales on the head
,

at least those on the anterior part, of the forehead and on the cheeks
,
cycloid

.

The shaft of the vomer without teeth.

R. hr. 7°; D. 9 ;
A.—-, P. 2 + 15 +

1*

*; V. C. x + 15
14 11 5

+ x e
;
L. lat. 65—725

Syn. Perea Labrax

,

Lin., Syst. Nat., ed. X, tom. I, p. 290; Schager-

STRom, Vet.-Akad. Handl. 1829, p. 95, tab. Ill, figg. 5—7;

Nilss., Prodr. Ichth. Sc., p. 81 ;
Id., Skand. Fn. Fisk., p. 16.

Centropomus lupus, Lacep., Hist. Nat. Poiss., IV, p. 267
;

Cuv., Val. {Labrax), Hist. Nat. Poiss., II, p. 56, tab. 11;

Kr., Damn. Fislce, I, p. 23; Gthr, Brit. Mus. Cat., Fish.,

I, p. 63; Steind., Szber. Akad. Wiss. Wien, LVI, I (1867),

p. 606; Coll., Norg. Fiske, p. 15; Cederstr6m, Ofvers.

Vet.-Akad. Forh. 1876, n:r 4, p. 64; Lillj., Sv. Norg. Fn.,

Fisk., I, p- 55; Winth., Naturh. Tidskr. Kjobenh., 1879, p.

6; Id., Zool. Dan., Fiske, p. 3, tab. I, fig. 2.

Labrax Linnei, Malm, Gbgs
,
Boh. Fn., p. 379.

In the colouring of its body the Sea-perch resem-

bles the Salmon. The back is grayish black with a

steel-blue lustre, the sides bright silver but this bright-

ness tinged with a brassy yellow. The belly white.

The unpaired and the pectoral tins, according to Malm,,

of the same grayish black colour as the back. The

ventral tins of the same colour as the belly. A black

spot on the upper part of the gill-cover. Blanchere 6
''

describes the dorsal tins as rose-coloured, the pectoral

and ventral fins as yellowish. The lateral line, according

to Malm, is grayish white and coasted above and below

by a very fine, blackish line. During youth, according

“ In a specimen from Bohuslan there are only 6 branchiostegal rays. With respect to this abnormity we may point out that a spe-

cimen of Roccus lineatus from the Potomac has 7 rays in the left branchiostegal membrane, but 8 in the right, while a specimen of R.

americanus from Connecticut has 7 rays in the left branchiostegal membrane and 6 in the right.

, 1 1
* Sometimes — or

12 1 + 12

c Sometimes — or -.

10 1 + 10
Of the whole genus Roccus Day (Fish. G:t Brit., Irel., I, p. 8) remarks: “The number of anal spines

has been observed to be inconstant.”

d Or 2 + 14 + 1, or 2+14, or 2 + 15, or 2 + 16+1.
e In the specimen of R. lineatus from the Potomac which is mentioned above, C. x + 15+x.

f Excluding the small scales on the caudal fin which belong to the lateral line.

9 Diet. Gen. d. Peclies p. 75.
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to Cuvier and Steindachner, the fish generally has

small black spots irregularly scattered over the body.

In other respects our figure is calculated to give a

correct idea of the appearance of the fish. By the

character given first in our diagnosis of the species

it is distinguished from the American species of the

genus, and by the two last characters from Iloccus

punctatusa
,
the species found in the Mediterranean, off

the coasts of the Spanish Peninsula, the west coast of

France and the island of Teneriffe. In southern waters

it often attains a length of 1 m., but the largest spe-

cimens found in Scandinavia have been about 350 mm.

in length, measured from tip of the snout to the end

of the middle rays in the caudal fin.

The fame of the Sea-perch dates from the early

classical times
6

. Aristotle described it and knew —
among other things — that it betakes itself to the river-

mouths to spawn. Archestrates calls the Sea-perch

of Miletus the ‘child of the gods’. For its voracity

(jiaQcc xr\v ZafjcjoTri ra) it received the name of labrax

among the Greeks, and for the same reason the Romans

called it wolf {lupus). But it was also considered a

very sagacious creature. It enjoyed the reputation of

being able, if enclosed in a net, to dig a hole in the

sand in order to escape, and when taken on the hook,

to enlarge the wound and thus get free. A fact which

has been demonstrated by Americans 0 and Englishmen6'

in our own times, was also known then, namely, that

the Sea-perch may be kept alive in fresh water and

that when it is so kept, the delicate flavour of its flesh

increases. The Romans most highly esteemed the Sea-

perch which lived in the dirty water of the Tiber,

between the two l)ridges, a taste which was long ago

(in the fifteenth century) stigmatised by Rondelet as

unwholesome.

The habitat of this fish is the Mediterranean with

the adjoining parts of the Atlantic, as far as England

and Ireland. Off the east coast of England it begins

to be rare and is still rarer farther north, though,

according to Collett, solitary specimens wander as

high up as Tromso. The first time it was found and

recognised in Scandinavian waters, it was described by

Dr. Schagerstrom from a specimen taken in August,

1829, off Hven in the Sound. Subsequently, to the

best of our knowledge, it has been met with four times

in Bohusl&n.

In its way of life the Sea-perch is described as re-

sembling on the whole the common Perch. “Sometimes,

says Winther, “it lies still on the watch for its prey

and sometimes wanders along the coast.” The largest

shoals are met with during the sardine-fishing, and in

a way it does the fishermen good service, for by its

pursuit of the sardines it keeps them in continual fright

and confusion and thus drives them into the nets. For

this reason its appearance is welcomed when the sar-

dine-fishing is good, but when it is bad, the Sea-perch

is blamed for driving the fish away. On account of its

voracity it is most easily taken on the hook with a

bait of sardines, shrimps, worms or something of the

kind. On the south coast of England and the coast of

France it is caught with a rod and line or with night-

lines off the pier-heads and rocks. It is also taken in

large quantities in autumn, when it comes to the mouths

of the rivers or presses into the bays in order to spawn,

and is then cut off at low-tide by the fishermen’s nets.

Almost all the year round it is taken to the markets

of Paris, where it is highly esteemed for its firm,

white, boneless and delicate flesh, except when it has

been feasting on sardines, which give its flesh an un-

bearable taste of train-oil. The American Iloccus

lineatus, which in many respects closely resembles the

Sea-perch, is one of the fishes most highly valued

by the sportsmen of that country, even for fly-

fishing
0

.

“ Gunther, Brito Capello and Steindachner, see Stzber. Akad. Wiss. Wien, LVI, i (1867) p. 607. Cf. also Moreau, Hist. Nat.

Poiss. Fr., II, p. 337. According to Jordan and Gilbert (1. c.) the cycloid scales on the cheeks also separate Roccus lineatus and R. chry-

sops from the subgenus Morone (see above); but in the specimen of R. lineatus which the Royal Museum has received from the Smithsonian

Institution, this distinction does not hold good.

6 Cf. Cuv., Val., 1. c.

c Roosevelt, The Game Fish, New York 1884, p. 204 (R. lineatus).

d Day, Fish. G:t Brit. a. Irel., I, p. 9.

e Roosevelt, 1. c.
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\ Genus POLYPRION.

Form of the body oval and compressed. Scales small with sharp spines. The bony ridge on the outside of the

operculum extending to the spine at the point of this bone
,
high and. like the spinous rays of the centred fins and

most of the spinous rays (the anterior at least) in the dorsal and anal fins ,
sharply dentated or warty (during

youth at least). Preorbited bones
,
preoperculum

,
suboperculum, interoperculum and shoulder-girdle dentated. Head

seedy
,

ivith the exception of the spinous or warty ridges and osseous lines of the exterior bones, and also of the

lips. Villiform, in older specimens cardiform teeth on the interm axillaries, the mandible
,

the vomer
,

the palatine

bones and the tongue. Numerous (70) pyloric appendages
,
forming severed bunches

a
. Pseudobranchice well deve-

loped. Branchiostegal membranes separate
,
each ivith 7

h
rays. Dorsal fin continuous, with from 10 to 12 spinous

rays
c

. In the anal fin 3 spinous rays
,

its base being about equal in length to the base of the soft-rayed part of

the dorsal. In the caudal fin 15 d
branched rays.

Of this cosmopolitan genus, which belongs to the

depths of the ocean, Steindachner has in recent ti-

mes 6
described a new species from Juan Fernandez

and the Island of St. Paul. The difference of form

in this species is, however, of little importance, unless

it be an indication of juvenile characters still pre-

served. With this exception the only species we know

is the long famous

STONE-BASS OR WRECK-FISH (say. vrakfisken).

POLYPRION AMERICANU

M

.

Fig. 12.

Breadth of the interorbital space equal to or greater than the length of the gill-cover
,
sometimes equal to the

least depth of the tail and from P/2 to 2 times the longitudinal diameter of the orbit.

Fig. 12. Stone-bass (.Polyprion americanum) from Sardinia. 3
/ g

of the natural size. Drawn from a specimen belonging to the

Zoological Museum of the University of Copenhagen.

a Day, 1. c. According to Gunther, 1. c., there are only 2 pyloric appendages, according to Moreau, 1. c., 6.

b Sometimes 8.

c Steindachner, 1. c.

d
14, according to v. Duben and Koren, 1. c.

e Ichth. Beitr., II, i: Sitzber. Akad. Wiss. Wien, LXXI, i, April 1875, p. 1 (sep.).
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R. br. 7 a D.
1

1

,
- ;

A. J; P. 2 + 15 + l
c

;
V. C. x+15

1 + 119 0

+ x cl

;
L. lat. circ. 90; Squ. lat. circ. 120.

*Syn Amphiprion americanus
,

Bloch, Syst. Iehth., edit. Schneider,

p. 205, tab. 47 (A. australe).

EpinepJielus oxygeneios

,

Id., ibid. p. 301
;
Jordan et Gilbert

(Polyprion), Syn. Fish. N. Amer., Bull. U. S. Nat. Mus.

N:r 16, p. 532.

Polyprion cernium, Val., Mem. Mus. d’Hist. Nat., vol. XI,

p. 265, tab. 17; v. Duben et Koren, Vet.-Akad. Hand]. 1844,

p. 29; Nilss. Slcand. Fn., Fisk., p. 33; Gthr, Brit. Mus.

Cat., Fish., I, p. 169; Day, Fish. G:t Brit., Irel., I, p. 17,

tab. VI; Lillj., Sv., Norg. Fn., Fisk., I, p. 71; Moreau,

Hist. Nat. Poiss. Fr., vol. II, p. 349.

The Stone-bass attains a length of over 6 feet.

“The form of the body somewhat resembles that of the

Tench,” says Nilsson; and the Stone-bass really does

remind one of that fish, but perhaps not so much by

its shape as by the large number and small size of its

scales, as well as by its colouring, at least as it ap-

pears when preserved in spirits in the museums. The

most remarkable point, however, in the appearance of

the Stone-bass is the roughness of its head. This is

caused not only by the bony ridge on the gill-cover,

which is the most important character of the genus

Polyprion, but also by a number of similar structures

on the occiput and forehead. On the neck there is a

longitudinal, bony ridge, which in young specimens is

serrated (‘like a segment of a circular saw’: Moreau),

in older ones more or less smooth. In youth the epi-

otic bones (ossa mastoidea) have also a similar appear-

ance, and the pterotic bones (ossa squamosa) form a

straight, horizontal, bony ridge on each side, thus form-

ing the upper boundary of the cheeks behind the eyes.

On each side of the supraorbital region is a triangular

or semicircular patch of radiating lines of bone, which

are spinous and converge to a centre, which touches

that of another radiating system of flatter bony ridges,

which form a fan-shaped figure and run towards the

longitudinal ridge on the occiput which we have just

mentioned. The strange appearance of the fish is fur-

ther enhanced in a high degree by the extent of its

scaly armour, which is continued over the insertions of

the pectoral and caudal fins, and also over the bases

of the anal fin and of the soft-rayed part of the dorsal.

In the dorsal fin we see, as in the case of Acerina, that

the last spinous ray is longer than the one next before

it; but in the Stone-bass the spinous-rayed part is lower

than the soft-rayed. The hind margin of the caudal

fin is rounded, but in both the specimens which I have

been enabled to examine by the liberality of the Copen-

hagen Museum, the rays of this fin are broken off short.

The colour of these specimens, which are preserved in

spirits, is reddish brown, flame-coloured on the sides

and almost white on the belly, v. Duben and Koren

describe a freshly-caught specimen as being bluish gray

on the back, while on the sides the colouring shades

off into yellowish gray with a silver lustre, and on the

belly becomes still lighter. All the fins were blue-

black, with the exception of the ventrals, the rays of

which were bluish white and the membrane blue-black.

According to their description, the iris is silver and

the pupil blue-black.

The Stone-bass, to which Lilljeborg has given a

Swedish name formed on the analogy of the English

‘Wreck-fish’, a name due to the fact that it is often

met with near drifting wreckage and timber, has been

observed in the most distant parts of the ocean, both

in the Atlantic and the Pacific Hemispheres. This

circumstance seems to confirm Sv. Loven’s theory of

the uniformity of the deep-sea fauna, unless Polyprion

Knerii, described by Steindachner, be a species pecu-

liar to the Pacific and Indian Oceans and there repre-

sent the genus. In the depths of the Mediterranean it

is common, and in Southern Europe it is highly esteemed

on account of the delicacy and fine flavour of its flesh.

Off the coast of Scandinavia it has been met with, in

the month of July, 1843, when a specimen 300 mm.

long was taken on a night-line at Solsvig, about 13

miles from Bergen. Though a deep-sea fish, the Stone-

bass sometimes comes to the surface, in pursuit of small

fry or perhaps to spawn, and it is under these circum-

stances that it is most often found near floating objects

covered with barnacles (Lepades), which do not, how-

ever, seem to form its food.

a A specimen about 210 mm. long has 7 branchiostegal rays on the right side and 8 on the left.

. „ ^ 10 11
0 Sometimes D. or —

.

1+12 1+10
c Or 2 + 14 + 1 or 2 + 15.

d x + 14 + x according to v. Duben and Koren, 1. c.
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Family SCLENIDfE.
I

External bones of the head smooth, or the preoperculum and operculum slightly denticulated. Scales slightly denti-

culated and extending more or less over the vertical fins. When there are two dorsal fins, the anterior, which is

slightly spinous, is shorter than the posterior, soft-rayed fin ; when the dorsal films are united into one continuous

fin, the same relation holds good between the spinous-rayed and soft-rayecl parts of this fin. The muciferous ducts

belonging to the system of the lateral line very much developed in the bones of the head. Simple, conical teeth

on the jaivs, but the palate and tongue without teeth . Ventral fins thoracic, with one spinous and five soft rays.

As Gunther" has already observed, the system of

the lateral line in its extension on the head in these

fishes follows the same typical arrangement as in the

rest of the Acanthopterygians
;

it is only its high de-

gree of development 6
that, to some extent, may form

a character of the family, though in Acerina and Boccus

we find these sensory organs but very slightly less de-

veloped. Connected with the continuation of the scales

over some or all of the vertical fins, a character very

common among the Scicenidce, by which they range

themselves along with the Squamipinnes, we find the

continuation of the lateral line over the caudal fin, some-

times right to the hind margin. Another organ which

is generally very highly developed in the Scicenidce, is

the air-bladder 0

,
which, by its longitudinal division or

its appendages in the form of longitudinal tubes or trans-

verse, simple or complex excrescences, is probably con-

nected with the power which these fishes possess of

producing sounds audible at some distance
d

.

In form of body these fishes are not very unlike

the Percoid family. The Scicenidce might be considered

as Sea-perches with, as a rule, weaker fin-rays and scales

and also without palatine teeth, did not the dental equip-

ment of two North American genera (Haploidonotus

and Pogonicis) call for special notice on account of the

strength of the pharyngeals, which is further increased

by the coalescence of the inferior pharyngeals, else a

character proper to the true Pharyngognat.es. This form

of the pharyngeal dentition — obtuse grinding teeth

(molars) arranged like the stones of a pavement — reap-

pears in the jaw-teeth of the fishes belonging to the

Sparidce. Another likeness between certain Scicenidce

and the Sparidce is the circumstance that, though in

the former the preorbital bones themselves do not cover

the maxillary bones, it is true, still this is done by a

dermal flap from the suborbital ring, when the mouth

is closed. The Swedish name for the family, Hafgcjs-

fishar (Sea Pike-perches), which has been introduced by

Nilsson, is a suitable expression for the likeness of

these fishes to the Perches, a likeness which does not

vanish in their way of life. They are shore-fishes,

though many of them, being excellent swimmers, are

widely spread throughout the temperate and tropic parts

of the ocean, and, like the genus Boccus, they some-

times make their way to fresh water at the mouths of

large rivers or higher up the stream. The genus Ha-

ploidonotus, which we have just mentioned, and several

species of other genera have their constant abode in

lakes. In the Mediterranean the Scicenidce have been

known and valued from time immemorial; in the Red

Sea, according to Gunther, they are wanting. Accord-

ing to the same author the family includes about 130

species, distributed among 12 genera; Jordan and Gil-

bert 0

,
however, assume no less than 25 genera. In the

Scandinavian fauna only one of these genera can be

adduced, and that only as an occasional visitor.

“ Brit. Mus. Cat. Fish., II, p. 287.

6 Cf. Cuv., Val., Hist. Nat. d. Poiss., pi. 140.

c Cf. Cuv., Val., 1. c., pi. 138 and 139, and Gunther, Study of Fishes

,

pp. 142 etc., or Handb. d. Ichth., pp. 95 etc.

d Cf. W. Sorensen: Om Lydorganer hos Fiske. Kbhvn 1884, pp. 162 etc. and the passages there referred to.

e Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16, p. 566.

Scandinavian Fishes. 7
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Genus SCX^NA.

No barbels on the chin
,
which does not project beyond the snout; no distinctly developed canine teeth on the jaws;

no scales on the dorsal fins. The lower pliaryngeals not

Distinguished by Aktedi " under a limitation so

wide as to correspond very nearly to the Scisenoid family

of our times, this genus now includes only those spe-

cies which agree with the characters, chiefly negative

ones, which are given above and are the expression of

the most typical generic form in the family. About

50 known species range themselves under these cha-

racters. The genus is spread over the Old World and

the New, the Atlantic Ocean and the Pacific. Its clas-

united. Preoperculum dentated. Pseudobranchice distinct.

sical name
(
Zxicuva in Aristotle, umbra in Ovid,

Columella and, at a later time, 1554, in Salvianus;

ombrina among the Romans of the present day) means
‘

sliadow-fisli
b

,
but is difficult to explain, as the accounts

of this genus given by the ancients are very meagre.

In India, where these fishes are an important article of

food and where, according to Day c

,
their air-bladder

is made into isinglass and exported to China, they

are called Bola in Bengali.

THE MAIGRE (sw. hafgosen).

SCI/ENA AQU1LA.

Fig. 13.

Second ray of the anal fin from 2

/3 to V3 of the first soft ray in length and of about the same thickness as the

latter. Number of branched rays in the second dorsal fin from 26 to 28. Diameter of the eye from 1

/6 to
1

/fi

of the length of the head. Colour of the body silver-ivhite
,
darker on the back. An indistinct, blackish gray

spot on the operculum.

Fig. 13. Maigre (Scicena aquila) from the Mediterranean. 2
/3 of the natural size.

R. hr. 7; D. 10
1

26—28 e

9 /
A r F

C. x + 15 + x\ L. lat. 50—55 h
.

15*; V. >/
5 ;

Syn: Maigre, Duhamel, Pe'ch., part. 2 (vol. Ill), sect. 6, p. 137,

tab. 1 fig. 3.

a Gen. Pise., p. 38.

6 Cf. Cuv., Val., Hist. Nat. d. Poiss., V, pp. 12 etc.

c Fish. Gt. Brit., Irel., pt. I, p. 149.

d In young specimens 3
/n ,

according to Steindachner, Ichth. Reis. Sp. Port., Stzgber. Akad. Wien, Mat. Naturv. Cl. 1867, Bd. 56, I, p. 640.

e
29, according to Day, 1. c.

f Sometimes, but seldom —
,
according to Moreau, Hist. Nat. Poiss. Fr ., II, p. 401.

8

s' P. 19, according to Lilljeborg, 1. c.

h Excluding the scales of the caudal fin.
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Cheilodipterus aquila, Lacep., Hist. Nat. Poiss.. V, p. G84

;

Cuv., Val., (Scicena), Hist. Nat. Poiss., V, p. 28, tab. 100;

Nilss., Skand. Fn., Fisk., p. 756; Lillj., Sv., Norg. Fisk.,

1, p. 199; Hansen, Zool. Dan., Fislce, p. 32, tab. V, fig. 5.

Scicena umbra, Cuv., R. Anim., ed. II, vol. II, p. 172; Bonap.,

Fn. Ital., vol. Ill, tab. 88, fig. 1, p. 65.

Scicena antarctica

,

Castelnau, Proc. Zool. Soc. Viet. 1872,‘p.

100; Ten.-Woods, N. S. Wed. Fish, and Fisher., p. 53,

tab. XVI.

What first attracts our attention in the appearance

of the Maigre, when we compare it with the preceding

Percomorphi, is the great length of the second dorsal

fin and the shortness of the anal. The plentiful cover-

ing of scales on the head reminds us most of the Sea-

perch, and the grayish black spot which Ave see on the

operculum through the silver (sometimes golden) sheen

of the scales, increases this resemblance and thus ex-

plains the confusion of these two species which we often

find among fishermen .

a Both reach a very considerable

size, though in this respect the Maigre far surpasses

the Sea-perch, as it attains a length of at least 2

metres. The form of the body is about the same

as that of the Sea-perch. In the Maigre, as well as

in the Sea-perch the length of the body is 4 or 5

times the greatest depth, and from 4 to 47 2
times

the length of the head. But the least depth of

the body (the least depth of the tail) is smaller
6

in

the Maigre, being about 36 % of the greatest depth,

whereas in the Sea-perch it is about 45 % c
. Besides

these, the most remarkable point in the external ap-

pearance of the Maigre is the oblique position of the

scales, directed, as they are, posteriorly upwards. Ac-

cording to Steindachner (1. c.), the caudal fin is com-

pletely covered with scales, which, however, easily drop

oft’. On each side of the bases of the dorsal fins the skin

grows into a longitudinal, scaly flap, thus forming a

groove in which these fins may be partly concealed.

The dental equipment of the mouth, too, is quite unlike

that of the Sea-perch, for though the Maigre has not

so large canine teeth as the Sciamoid genera Otolithus

and Ancylodon

,

still it has an outer row of large,

scattered jaw-teeth, largest on the intermaxillaries, which

project from the velvety, papillose skin, which in its

turn conceals the inner patch of cardiforin teeth. The

gill-rakers are strong, and on the front of the first

branchial arch and almost universally on the anterior side

of the back ones they change into large, spinous nodules,

while on the pharyngeals, upper and lower, they are

developed into cardiforin roAvs of strong and pointed

teeth. The first spinous ray in the anal fin is extremely

short and often hidden by skin and scales, Avhile the

second is Aveak in comparison with the rays in that

group of the genus to Avhich Cuvier has given the

generic name Corvina.

The bright and gorgeous silver-gray colour of the

body becomes Avhite on the belly and shades off into

broAvn on the back, Avhile on the occiput, according to

Day, it is green with a lustre of purple and gold. Hoav-

ever, these shades vary very considerably. The fins are

reddish broAvn or red, the dorsal and caudal, according

to Steindaci-ixer, edged Avith gray, as are also the ends

of the pectoral and anal fins, according to Day. The

scales on the body are punctated Avith fine, black dots.

According to Yarreli/, the Maigre is seldom taken

less than 3 feet in length off the English coast. It

is not common there, though, according to Day, it

is sometimes taken in numbers off the coast of Devon-

shire and CornAvall. Steindachner procured small spe-

cimens in Cadiz and Barcelona. Geoferoy St. Hilaire

and Ehrenberg also brought home small specimens from

Egypt, a circumstance Avhich led Cuvier to conjecture

that the Maigre spaAvns along the south coast of the

Mediterranean, as one can never get small Maigres on

the north coast.

The Maigre is distinctly a fish of prey, and seems

to folloAv the sardine-shoals in the Mediterranean and

the neighbouring part of the Atlantic. Still it is seldom

taken on a hook e

,
but usually in a large-meshed net,

and Duiiamel declares that the fishermen can detect

Avhere the fish is and Avhere to set the net, by its “song ”,

Avhich is said to be audible from a depth of twenty

fathoms. It is valued not only as food — the head

is especially prized — but also for the large ‘otolithes’

(hearing-stones) which distinguish all the Sci&nidce. To

these is ascribed a magic power: they are kept as talis-

mans and used as a cure for colic, if they have been

received as a gift, but if purchased, they are thought

useless.

“ Cf. Duhamel, 1. c. p. 136 and Cuvier, 1. c.

6 7.2 f of the length of the body in a specimen 268 mm. long.

c Q q o'/ 7 G° ° Z° ?

1

'Ft y) 7 7 7 7 7 7 7 5 ?) 7 7
u

7 7 7 ?

d Brit. Fish., ed. 2, vol. I, p. 107.

c According to Tenison-Woods (1. c.), in Australia the large Maigres are caught with hook and line, the small ones in drag-nets.



52 SCANDINAVIAN FISHES.

One specimen of this species has wandered into

the Sound. “It was found,” says Nilsson, “on the 24th
o

of December, 1852, not far from shore, outside Alstorp

south of Landskrona. The fish was stranded among the

seaweed, where it lay and lashed about in its struggles to

get free. It Avas killed Avith boathooks by the fishermen and

brought to Lund after the holidays, where it has since

been stuffed and is preserved in the University Zoologi-

cal Museum. It Avas 5 feet long and Aveighed 67
1

/
2

lbs.”

The Royal Museum has a specimen of the Maigre

from Cape Colony, Avhere this species is said to be very

common, and from Avhich place came the specimens

first described by Lacepede and Cuvier a under the

name Labrus ( Scicena) hololepidotus. Another specimen,

which has formed the basis of the above remarks and

the figure, has been obtained by the Museum from the

Museum of Vienna through the generosity of Professor

Steindachner.

Fam. SPARIEvE.

Form of the body deep and compressed. External hones of the head smooth; the first two suborbital (preorbital

)

bones
,
often united, broad and covering the maxillary bones when the mouth is closed. Scales ctenoid or cycloid.

The scales of the body are
,
as a rule, not continued over the dorsal or anal fin, but these fins may generally be

partly concealed in a groove formed by a scaly fold of skin. One continuous dorsal fin, the spinous-ray eel part

of which is about equal in extent to the soft-rayed, or a little longer. System of the lateral line but little de-

veloped on the head. Either closely-set, cutting or pointed
,

at least somewhat compressed teeth in the front of the

jaivs, or obtuse teeth on the posterior parts of the intermaxillaries and the mandible. Palate and tongue without

teeth. Chin ivithout barbels. Ventral fins thoracic, with one spinous ray and fixe soft.

This family, like the preceding one, Avas precon-

ceived by Artedi. The definition he gave his genus

Sparus 1

', in Cuvier’s system Avas represented by the

tAvo families Sparidce and Mcenidce
c

,
and the character

to Avhich Artedi seems to have paid most attention,

namely the nature of the jaw-teeth, is still of service

in the system of our oavii times for the generic divi-

sion of the family Sparidce.

The Sparidce, to which Nilsson has given the

Swedish name hafsruclefiskar (Sea Gibel Carps) on

account of the general depth of the body, occupy a

peculiar intermediate position, Avhich makes a defini-

tion of the family very difficult. The deep form of

the body, and the movable cardiform teeth of certain

species remind us of the scale-finned fishes (Squami

-

pinnes), Avhile other species, with their flat, sharp front-

teeth, point to the Teuthididce. Again, the long, pointed,

sometimes falcate pectoral fins call to mind the Mackerel

group, Avhile the deep snout and the strong, conical

front-teeth in other species remind us of their close

resemblance to Hcemulon and some other genera of the

Percoid family. Although they are Avithout the marked

development of the muciferous system of the lateral

line Avhich Ave find in the Sciamidse and Avhich consists

in its extension over the head, still the naked (scale-

less) parts of the head are generally covered Avith a

skin densely pierced by fine pores. It is at the mar-

gins of the preorbital bones and the preoperculum that

these pores most clearly develop into attenuated, hori-

zontal tubes. Similar tubes, spread out like the fingers

of a hand, occur too on the posttemporal bones, which

in their posterior part appear like scales, on the scales

in an oblique row ,l ascending from these bones, on a

corresponding i'oav of scales in the same direction from

the superior articulation of the preoperculum and on the

scales Avhich cover the posterior suborbital bones. The

direction of these i’oavs of scales may vary, so that those

Avhich ascend from the posttemporal bone and the preo-

perculum may meet, or the latter take an opposite

course, more obliquely forwards, over the forehead; but

still their appearance clearly shoAvs that they correspond

to the so-called muciferous ducts on the head, and they

may be found, though they are not so distinct, even

in the common Perch.

0 Lacep., (Labrus) 1. c., Ill, p. 517, pi. 21, fig. 2; Cuv.. Val., (Scicena ) 1. c., p. 53; Smith: III. Zool. S. Afr., Fish., pi. XV.
b Gen. Pise., p. 35.

c Regn. Anim., ed. 2. vol. II, p. 180 (Sparoides) and p. 186 (Mcenides).

d Valenciennes and Bonaparte called this row of scales squamce superscapulares, Winther in Zoologia Danica Fiske, Forklaring til

Tavlerne, p. II, fig. 2, k, has called it “Sidelinieris Nakkegren” (the occipital branch of the lateral line).
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In their manner of life the Sparid,

w

closely re-

semble the Labridce, and several exotic genera of the

former family are also very like the Wrasses in ap-

pearance. The principal character of the Sparidce

,

too,

is expressed in their strong teeth, adapted for crashing

or biting their food, and many of them are remarkable

for their thick lips, sometimes fringed with a velvety,

papillose covering, which may be continued into the

mouth and there change into a coat of longitudinal

folds on the palate and tongue". They live for the most

part on mussels and other shellfish or crustaceans, the

shells of which they have to crush. Some species, how-

ever, which are provided with a longer digestive canal

than the others, feed principally on seaweed. In con-

sequence of this diet the Sparidao are generally shore-

fishes, which, while young, live in shallow and tidal

waters, but in old age keep to deep water. The young

are often found in shoals, the old ones, on the con-

trary, are generally of solitary habits. From olden

times they have been highly esteemed among Mediter-

ranean fishes by the Greeks and Romans, and one spe-

cies, the Gilt-head (Spams aurato) was kept alive

in captivity and fed on mussels, to form a highly

prized dish. But the family is no less valuable in

domestic economy in America, where the Sheep’s-head

(Diplodus probatocephalus — Sargus ovis), which attains

a length of 35 inches and a weight of 14 or 15 lbs.,

is considered one of the most delicious salt-water fishes

of the United States
6

,
or in Australia, Avhere the Schnap-

per (Spams unicolor), which may weigh as much as

28 lbs.
c

,
is held in as great esteem.

The family includes about 120 known species from

the tropic and temperate seas and the brackish waters

round their coasts. Of the four groups into which it

is divided (subfamilies: Cantharini, Bogini d
,
Sargini

,

Sparini), and which have been distinguished by Cuvier 6

,

Valenciennes7 and Gunther^ on account of the diffe-

rence in the form of their teeth, there are two which,

though only on occasions more or less frequent, are

represented in the Scandinavian Fauna, the first, Cantha-

rini, including the forms which have only pointed,

cardiform teeth, the second, Sparini, containing those

which in the front of the mouth have pointed, cardi-

form teeth or canines and on the back of the jaws

obtuse, molar teeth. Of each subfamily we have only

to give one genus.

Genus CANTHARUS.

The jaw-teeth form anteriorly a dense
,
strong card

,
the outer row of which consists of larger teeth than the others.

The European side of the Atlantic, the Mediter-

ranean and the African side of the Indian Ocean, form

the habitat of the genus Cantharus, whereof Gunther

in his Catalogue (1. c.) has only cited 6 species as cer-

tainly belonging to it. Three of these, he says, belong

to the Mediterranean and the Atlantic outside it, three

to the Cape and the Seychelles. Steindachner 6

,
how-

ever, has combined two of the first-mentioned species

into one, and if this was done with good reason, as

certainly seems to be the case, we are compelled also

to assume that the third Mediterranean species has no

greater right to its position, since the characters given

by Valenciennes for Cantharus orbicularis
1

,
have most

of the appearance of characters of age.

a This structure is especially beautiful in Spams erythrinus, for example.

6 Cf. Cuv., Val., Hist. Nat. Poiss., VI, p. 55, following Mitchill.

c Cf. Tenison-Woods, Fish a. Fisher. N. S. Wales, p. 40.

d Obladini

,

Moreau, Ilist. Nat. Poiss. Fr., Ill, p. 13.

e Regn. Anim., ed. 2, vol. II, pp. 181, etc.

f Cuv., Val., Hist. Nat. Poiss., VI, pp. 6, etc.

,J Cat. Brit. Mas., Fish., I, p. 412.

h Stzber. Akad. Wiss. Wien, LVI, I (1867), p. 649.

i Cuv., Val., Hist. Nat. Poiss., VI, p. 331.
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THE BLACK SEA-BREAM (sw. hafsrudan).

CANTHARUS LIXEATUS.

Fig. 14.

Colouring of the body gray with a blue or greenish lustre
,
during youth marked with transverse bands. Along

the middle of the rows of scales run yellowish brown longitudinal streaks
,
darkest on the lateral line. Both the

superior-posterior lines of nuciferous ducts on the head meet on the occiput, are dark and include on each side

a triangular patch of common scales, which points upwards.

Fig. 14. Black Sea-Bream (Cantharus lineatiis) from Christiania Fjord. Vo natural size.

113 1

R. hr. 6; D. —
;

A. — ; P. 2 + 13 + 1 ; V. C. x+ 15 + x\
12 10 5

g
L. lat. 72—74°; L. tr. — + 1 6

.

1

8

Syn. Kavdagog, Aristotle, Cantharus, Ovid, Scarabceus, Gaza

(vide Artedi).

Spams lineis utrinque luteis longitudinaliter parallelis, iride

argentea. Art., Gen. Pise., p. 36; Syn. p. 58.

Spams Cantharus

,

Lin., Syst. Nat., ed. X, tom. I, p. 280.

Sparus lineatus, Montagu, Mem. Wern. Nat. Hist. Soc., II,

(1815) p. 451, tab. XXIII; Gthr (Cantharus), Cat. Brit.

Mus., Fish., I, p. 413; Lutk., Vid. Meddel. Naturh. For.

Kbhvn 1865, p. 220; Coll., Vid. Selsk. Forh. Christiania

1874, Tillsegsh., p. 17; Winth., Naturh. Tidskr. Kbhvn,

ser. Ill, Bd XII (1879), p. 8; Id., Zool. Dan., Fiske, p. 14,

tab. Ill, fig. 1 ;
Day, Fish. G:t Brit., Irel., I, p. 26, tab.

IX; Lilljeb., Sv., Norg. Fn., Fisk., I, p. 210; Coll., N.

Mag. Naturv. Christ., Bd. 29 (1884), p. 50.

Cantharus vulgaris, Canth. brama, Canth. orbicularis (?), Canth.

griseus, Val. in Cuv., Val., Hist. Nat. Poiss., VI, pp. 319,

328, 331, 333, tab. 160; Canth. griseus et Canth. vulgaris

,

Nilss., Skancl. Fn., Fisk., pp. 118 et 119; (j!) Canth. orbicu-

laris, Bonap., Fn. Ital., vol. Ill ( Pesci), tab. 89; Canth.

griseus, Canth. brama, (?) Canth. orbicularis, Moreau, Hist.

Nat. Poiss. Fr., vol. Ill, pp. 49, 52, 54.

Cantharus Linnei, Malm, Gbgs, Boh. Fn., pp. 97 et 384.

Obs. With regard to the relation between Cantharus lineatus

and C. brama Steindachner (1. c.) has reminded us of the doubtful-

ness of a character derived from the presence or absence of an in-

cision in the lower margin of the preorbital bone (between the two

anterior suborbital bones) to receive the knob on the maxillary bone,

which is quite as inconstant. Though Bonaparte (1. c.) employs this

character in his diagnosis of C. orbicularis, both in his figure and

his description of the species there occurs a slight curve (un leggero

sino) in this margin. As far as the form of the body is concerned,

in which respect C. orbicularis could at most be regarded only as a

variety with a deeper form, it is also remarkable that the depth of

the body, which according to Steindachner increases with age, may

rise as high as 7
/„ 0 of the length 0 in C. lineatus, while in C.

orbicularis it may be as low as i
h\

d
,

a circumstance which re-

duces the expression for this character to l
1

/3 % of the length of

the body.

a 68—72 ( + 5 or 6 on the caudal fin), according to Steindachner (1. c.).

,
9 1/,—10V2" ———

—

— + 1, accorc^n8 Steindachner (1. c-.).

c Steindachner (1. c.).

d Moreau, 1. c., p. 54.
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The form of body of the Black Sea-Bream is one of

the most typical and regular in the family. The curves

of the back, which is sharply compressed, *and of the

belly, which is flatly rounded as far back as the anal

fin, are almost equal. The eye is of average size, and

the snout proportional, neither excessively high, nor too

low. In the specimen we have examined, kindly lent

by the University Museum of Christiania, the length

of the body, from the snout to the end of the middle

rays of the caudal tin, is 30 cm., the greatest depth

36 % of the length, and the greatest thickness, mea-

sured on about a level with the insertion of the pec-

toral fins and half-way along them, is 38 % of the

greatest depth. The least depth of the body (that of

the tail) is 26 % of the greatest depth or 9.3 % of the

length, of which the length of the head forms 24.8 %.

The vertical and horizontal diameters of the eye are

equal and measure 22.4 % of the length of the head or

2

/3 of the breadth of the convex interorbital space

at the middle of the eyes. The breadth of this

space, as well as the length of the lower jaw, is about

equal to
1

/3 of the length of the head.

When the dorsal or the anal fin is depressed, the

spinous-rayed part is completely hidden in the fin-

groove. According to Steindachner (1. c.) the caudal

fin is covered with scales right out to the hind margin.

On the dorsal and anal fins I can find no trace of

scales. On the cheek there are 5 rows of scales, and in

addition to these, at the lower posterior angle, two

scales, so that counting from these there are 6 rows.

On the operculum 9 rows of scales. In a transverse

line straight up from the insertion of the ventral fins

there are 18 scales below the lateral line and 8 above

it, more anteriorly the latter are more numerous. The

scales are covered with fine, pointed granules in radi-

ating lines, the outermost granules becoming pointed

teeth or fine bristles at the margin of the scale. The

posterior dorsal branch in the system of the lateral line

on the head (the posttemporal branch) is naked (without

scales) anteriorly, and bounded posteriorly by 12 scales

(,squamae superscapulares, Val. et Bonap.), above which

the lateral outlets of the canal spread out like the

fingers of a hand. The anterior dorsal branch is situated

at the limit of the scales on the head (occiput). In

the scales of the lateral line the duct is branched

3 or sometimes 5 times, so that above and below

the large (middle)pore there appear one or two lateral

pores®.

For information on other points we may refer to

the figure.

The colouring of the Black Sea-Bream is very vari-

able, and is thus described by Day 6
: “gray, becoming

lighter and dashed with gold on the sides and beneath:

forehead and cheeks purplish. Below the lateral line are

3 or 4 parallel, or sometimes irregularly horizontal

golden bands, along the body. Dorsal fin dark, with

2 or 3 nearly black bands composed of spots. Pectoral,

caudal and anal straw-coloured. Caudal gray-edged,

margined externally with white: some bands of spots

along the anal. Ventral slate-colour along the centre,

with light or even white edges.”

From its proper home, the Mediterranean and the

Atlantic between the Canary Islands and England, the

Black Sea- Bream has several times wandered north and

been met with on the south coast of Norway, up to

Trondhjem Fjord". On only one single occasion, how-

ever, has it been found in Swedish waters: this was in

1840, when a specimen IS
1

/, in. long was taken off

the Scanian coast'
1

. It is extremely improbable that it

propagates its species north of England, as only full-

grown specimens, and never small fry, have been taken

there. According to Couch" it prefers a rocky bottom

and sometimes enters harbours and inlets, where it is

generally caught with rod and line, mussels being the

best bait. He says, however, that “it also feeds on the

finer kind of seaweeds, upon which it becomes exceed-

ingly fat,” Its flesh is generally little esteemed, but

in the north of France it is considered fairly good 1

.

a This is also the case in Uantharus orbicularis
,
according to Bonaparte’s figure and description.

b Fish. G:t Brit., Irel., 1. c.

0 Cf. Collett, 1. c.

d Nilsson, Skand. Fn., 1. c., p. 120.

e Fish. Brit. Isl., I, p. 222.

f Valenciennes, 1. c., p. 337.
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Genus SPARTJS.

The front-teeth of the jaws form a card of pointed or somewhat obtuse, curved or straight (conical) teeth, largest

in the outer row; back-teeth obtuse, rounded molars in two or more rows. Cheeks scaly.

By this definition, as in Bleeker“ and most re-

cently in Jordan and Gilbert 6

,
the genus Spams of

Artedi is more nearly restored to its original signi-

fication, as it is made to include Cuvier’s and Va-

lenciennes’ genera Chrysophrys
,
Pagrus and Pagellus.

Steindachner 6 proved that the generic distinction

between Chrysophrys and Pagrus was untenable, but

he did not restore the generic name of Artedi and

Linnaeus, and herein he is followed by Day 12

. But

Bleeker followed up this train of thought, which may,

however, be held to have originated with Valenciennes,

who cited
6

the intermediate forms which unite these

three genera.

Obs. One of the clearest proofs of the correctness of this

combination of Pagellus and Pagrus as well, seems to me to re-

sult from a closer examination of the characters of Sparus mor-

myrus, the species that LiNNiEUS has described under the name of

Sp. hurta-f, as is shown by the type-specimen from Museum Adolphi

Friderici, which still exists in the Royal Museum. This specimen —
US' 3 1

with R. hr. 6; I). ; A. —
;
P. 2 + 14; V. —

;
C. x + 15 + x;

12 10 5

0
L. lat. 60 1. 62; L. tr. hi* — has cardiform, but firm and ob-

12 ’

tuse front-teeth, in the anterior part of the jaws somewhat pointed

in the outer row only, where they are larger and comparatively far

apart, almost like the lateral teeth in Sparus pagrus, but in the

posterior part of the jaws obtuse. In the lower jaw, too, all the

teeth are molar-like, except the two first, which are pointed and

project slightly forward (exserti: Lin.). In the upper jaw the

four or five front-teeth in the outer row are more pointed than the

others and separated from them by an interval (superiores 4, quasi

canini*: Lin.). Day’s assertion (1. c., p. 35) as to the relation be-

tween Pagrus and Pagellus, that the latter has much smaller molars

than the former, entirely falls to the ground in the case of this spe-

cimen, as the posterior inner molar teeth in the upper jaw are com-

paratively large and remarkably broad. That this specimen, the hurta

of Linnaeus, is not of the same species as Risso’s Aurata hurta\

need scarcely be remarked, in spite of the fact that such a conclu-

sion apparently finds some support in Linnasus’s incorrect statement

of the number of rays in the anal fin 4
. Still we must notice that

the name hurta
,

which otherwise seems to be unknown, may well

have arisen through a slip of Linnaws’s pen (instead of aurata ), for

together with the above-mentioned specimen of Sparus mormyrus

there was in the jar signed by himself, a specimen of Sp. aurata,

210 mm. in length. Perhaps Linnaws found both of them in Mu-

seum Adolphi Friderici sent in with the name Aurata illegibly writ-

ten; and his description, too, seems to point to a confusion of notes

on the characters of both specimens, though the description of the co-

louring (transverse bands on the body) clearly refers to Sp. mormyrus.

The genus Sparus of Artedi, which from Cu-

vier’s time up to Bleeker’s had been erased from the

system, may thus be restored with complete justice, the

more so, as the case in this family is remarkably like

that which we have seen in the Labridce, where it has

also been proposed, on account of the jaw-teeth being set

in one or several rows to split up the old genus Labrus.

The genus Sparus, to which Ave may refer 37

species, adopted and described by Gunther in his Cata-

logue, is spread over the Avliole geographical range of

the family. Off the coast of Scandinavia only two

species have been met Avith, both belonging to the group

which has borne the name Pagellus
,

i. e., Avith cardi-

form teeth and no canines in the front of the jaws.

In both species the pectoral fins are longer than the

distance from the insertion of the ventrals to the be-

ginning of the anal, and the horizontal diameter of the

eye greater than the breadth of the snout across the

‘articulation-knobs’ of the maxillaries; but in the one

(,Sparus erythrinus) this breadth is more than
x

/3 of

the base of the anal fin, while in the other (Sparus

centrodontus) it is less.

° Atl. Ichth., Tome VIII, p. 106.

b Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., N:o 16, p. 555.

c Stzber. Akad. Wiss. Wien, LVI, i (1867), p. 657.

d Fish. G:t Brit., Irel ., I, p. 30.

e Cuv., Val., Hist. Nat. Poiss., vol. VI, p. 141.

f Syst. Nat., ed. X, tom. I, p. 279; Mus. Ad. Fr tom. II prodr., p. 73.

g The third and fourth spinous rays in the dorsal fin are the longest and are equal in length (tertio longo, Lin.). Their length =
1

/ 3
of the greatest depth of the body and is about equal to the height of the anterior preorbital bone.

h Vertically from the insertion of the ventral fins.

1 Perhaps, however, LiNNiEus’s description of the teeth is taken, at least in part, from a specimen of Sparus aurata (see below).

j Hist. Nat. Eur. Mer., Tome III, p. 358.

k 3
/9 ,

i. e. 6 soft rays instead of 10.



SEA-BREAMS. 57

Obs. In order to comprehend the mutual relations of the spe-

cies within this group of the genus Spams
,

it must be of interest

to see how far certain relations point to a fixed direction of deve-

lopment in the difference of species. In several respects, it is true,

this difference is connected with the difference in the depth of the

water where they live, and this consists, as usual, in the greater or

smaller size of the eyes. To a great extent, too, it may depend, as

we see in some of the corresponding circumstances in the Salmonidce a
,

on the preponderating influence of sex on the development, on which

point, however, we cannot give any opinion here owing to the lack

of the necessary information. In other cases, on the contrary, the

difference in form runs parallel to the individual development, and

enables us to trace the natural, generic course of development. The

appended comparative table gives examples of the relations mentioned,

and simultaneously states the most apparent and constant characters

of three species represented by one specimen of Spams mormyrus

(Linnaeus's type-specimen of Sp. hurta), one specimen of Sp. erythri-

nus from Nice, kindly lent to me by the Museum of Upsala Uni-

versity, and two specimens of Sp. centrodontus
,
the younger from

Bohuslan and the older from the Atlantic outside Bergen.

Length of the body, expressed in min... . .

Breadth of the snout 6 in % of the length of the lower jaw

„ „ „ „ ,. „ „ „ interorbital space 0 _

Interorbital space ,, „ „ ,,
length of the head

Length of the snout d
,, „ „ „ „ „ „ „

Base of the anal fin in % of the distance between the tip of the snout and the beginning of the dorsal fin

Horizontal diameter of the eye in % of the length of the body...

., ,, ,, „ ,, „ „ ,, ,, ,, „ ., snout

„ „ „ „ „ „ ,, ,, ,,
breadth

,, „ interorbital space

„ ,, „ ,, „ ,, ,, „ „ length „ ,, lower jaw..

„ ,, „ „ ,, „ „ ,, „ least depth of the tail

Length of the snout in % of the length of the body

Base of the anal fin „ „ „ „ „ „ „ head

Postabdominal length0
,, „ „ ,, distance of the dorsal fin from the tip of the snout

Breadth of the snout in % of the base of the anal fin

Postabdominal length in % of the length of the body

Base of the anal fin „ „ „ ,, ,, „ „ „

Least depth of the tail „ ,, ,, ,, „ ,, ,, „

Length of the pectoral fins „ „ ,, „ „ „ ,, „

„ „ „ ventral fins in % of the length of the pectoral fins..

Spams
mormyrus

Sparus
erytlirinus

Spams
centrodontus

248 224 292 333

53.6 51.9 50 48.7

71.4 66.6 61.5 56.2

28.4 31 31.7 33

51.3 43.4 30.5 30

41.4 48.3 53.3 54.7

5.7 7.4 8.2 8

19 24.3 29.2 27.3

37 56 96 91.4

66.6 78.6 92.3 82.8

50 61.i 75 71.6

60.9 94.3 100 96.4

15.3 13.i 8.6 8.7

55.4 57.3 68.3 66

64.6 69.5 78.i 77.8

36.

g

36 28.6 28.1

25.8 25.4 28.i 27.3

16.5 17.4 19.i 19.2

9.2 7.8 8.2 8.2

23.o 33 29.4 30

70. o 51.7 57 54

The differences arising from the direction of development com-

mon to the whole genus, expressed in their proportions, run uni-

formly through all these four columns, rising or falling. The other differ-

ences are those with regard to which we have to look for the grounds

for the interruption of the serial arrangement in local or sexual circum-

stances. The comparison shows that Spams mormyrus
,
which lives

in the shallower parts of the Mediterranean, seems in its characters

to come nearest the original type of the genus, which might have

been especially distinguished by smaller eyes, shorter pectoral fins

and a higher cheek, as well as a higher peduncle of the caudal fin.

This species is also distinguished by the transverse bands, which call

to mind the juvenile colouring of other species.

a Smitt: Kritisk Forteckning ofv.er de i Rilcsmuseum befintliga Salmonider, K. Vet.-Akad:s Handl., Bd. 21, N:r 8.

b The breadth of the snout here, as everywhere in this work where nothing else is remarked, is measured across the outer edges of

the knobs of articulation of the maxillaries.

c The breadth of the interorbital space here represents the breadth of the forehead from one orbital margin to the other, across the

middle of the eyes
,
and is thus far from always the least breadth of the forehead.

d The length of the snout is measured from the anterior margin of the orbit to the middle of the tip of the snout. Steindachnf.k

(1. c.) has evidently taken this measurement in another way.

e As in the treatise on the Salmonidee of the Royal Museum mentioned above, I give this name to the distance between the foremost

point of the insertion of the ventral fins and the beginning of the anal.

Scandinavian Fishes. 8
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THE SPANISH SEA-BREAM.

SPARUS ERYTHRINUS.

Fig. 15.

Length of the snout more than
1

/3 of the length of the head
,

its breadth more than
1

/3 of the base of the anal

fin ,
the length of which is, however, less than half the distance from the tip of the snout to the beginning of the

dorsal fin, and also than 1 V2 times the length of the lower jaw. Longitudinal diameter of the eye more than
3

/4

of the least depth of the tail, which is about
1

/4 ,
or at any rate less than

3

/10 of the length of the head or the

greatest depth of the body. Occipital branches of the lateral line but slightly marked. Colouring of the body

scarlet with golden and silver lustre, sometimes spotted with blue, in youth with rose-red transverse bands, whitish

on the ventral sides.

Fig. 15. Spanish Sea-Bream (Sparus erythrinus) from the Mediterranean. p',, natural size.

R. hr. 6
;
D. A. P. 2 + 11 + 2 1 . 2 + 12 + 1

; V. -;
io y 5

G. x + 1 5 4- x\ L. tat. 60 a
;
L. tr. —- + 1

b
.

1

4

Syn. Eov&oiy.oq et EqvD-qlvoq Aristotle; Rubellio

,

Salvianus (sec.

Artedi).

Sparus totus rubens, Iride argentea, Art., Gen. Pise., p. 36;

Syn., p. 59.

Sparus erythrinus, Lin., Syst. Nat., ed. X, tom. I, p. 279; Risso

(Pagrus), Hist. Nat. Ear. Mer., vol. Ill, p. 361; Cuv.,

Val. (Pagellus), Hist. Nat. Poiss., vol. VI, p. 170, tab.

150; Gthe, Brit. Mus. Cat., Fish., vol. I, p. 473; Steind.,

Stzber. Akad. Wiss. Wien, LVI, I (1867), p. 660; Winth.,

Zool. Dan., Fiske, p. 15, tab. Ill, fig. 3; Id., Naturh.

Tidskr. Kbhvn, ser. 3, vol. XII (1879), p, 9; Lillj., Sv.,

Norg. Fn., Fisk., vol. I, p. 220.

The Spanish Sea-Bream is one of the most common

fishes in the Mediterranean and the Atlantic outside it,

and as an article of food is by no means despised. Its

ordinary size seems to be between 280 and 320 mm.:

— according to Steindachner specimens 440 mm. and

more in length are extremely rare in its true home.

Just such a specimen, however, 460 mm. long, has once

been taken within the limits of the Scandinavian Fauna,

on the 4th of March, 1873, off the Skaw c
. According to

Duhamel it generally lives at a depth of from 50 to 60

fathoms'
2

. As far north as the south and west coasts of

England, according to Day", it is common, but off Scot-

land and Holland it is rare. The catch at the Skaw must

thus be considered only as a wandering stranger.

a 56—60 according to Day, 60—61 according to Steindachner.

Vertically from the insertion of the ventral fins.

c Of. WlNTHER, 1. <;.

a Traite des Peches

,

sect. IV, chap. II, p. 30.

* Fish. G:t Brit., Irel., I, p. 41.
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THE COMMON SEA-BREAM (sw. blankestenen ob flackpagellen).

SPARUS CENTRODONTUS.

Fig. 16.

Length of the snout less than

1

/3 of the length of the head
,

its breadth less than
1

/3 of the base of the anal fin,

the length of which is, however, more than {at least equal to) half the distance from the tip of the snout to the

beginning of the dorsal fin, and also more than l'/2 times the length, of the lower jaw. Longitudinal diameter

of the eye more than
3

/4 of the least depth of the tail, which is less than
3

/10 of the length of the head or the

greatest depth of the body. Occipital branches of the system of the lettered line distinct and including between

them a crescent-shaped patch of common scales. Colour of the body red with a golden and silver lustre, back

dark, belly whitish; in adult specimens a black spot on the shoulder at the beginning of the lateral line.

a

Fig. 16. Common Sea-Bream (Spams centrodontus) caught in a flounder-net oft Yarberg, July, 1886. 1
/2 natural size.

a. mandible with teeth. From a larger specimen. 3
/4

natural size.

E - br- 6; D -

irri2 ;
A -

rrrr^ ; R 2+12+2 L 2+13 + !;

6
V. x

/- ;
C. a + 15 + x-, L. Iat. 75 c

;
L. tr. hi.

14

Syn. Blanke-Steen, Str5m, Sondm. Beskr., part. I, p. 270; Brunn.,

Zool. Fund., pp. 127 et 137.

Sparus centrodontus
,
Delaroche, Ann. Mus. d’Hist. Nat., vol.

XIII, p. 345, tab. 23, fig. 11; Cuv., Val. (Pagellus), Hist.

Nat. Poiss., vol. VI, p. 180; Nilss., Prodr. Ichth., Scand.,

p. 72; Schagerstrom, K. Vet.-Akad. Handl. 1833, p. 138,

tab. 2 et 3; Krgy., Danm. Fiske

,

I, p. 206; Nilss., Skand.

Fn., Fisk., p. 115; Gthr, Cat. Brit., Mus., Fish., I, p.

476; Steind., Stzber. Akad. Wiss. Wien, LVI, I (1867), p.

663; Coll., Vid. Selsk. Forh., Christ. 1874; Tillasgsh., p.

18; CederstrSm, Ofvers. Vet.-Akad. Forh. 1876, N:r 4, p.

64; Coll., 1. c., 1879, p. 6; Id., N. Mag. Naturv., Christ.,

Bd. 29 (1884), p. 51; Malm, Gbgs, Boh., Fn., p. 385;

Winth., Zool. Dan., Fiske, p. 14, tab. Ill, fig. 2; Id.,

Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 8; Day, Fish.

G:t Brit., Irel
.,

I, p. 36, tab. XIII; Hansson, Ofvers. Vet.-

Akad. F5rh. 1880, N:r 4, p. 20; Lillj., Sv., Norg. Fn.,

Fisk., I, p. 214.

12— according to Kroyer.
i a °

1 according to Steindachner.
11— 13

&

c 65—70 according to Lilljeborg; 67—70( + 5—7 on the caudal fin) according to Steindachner.
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When full-grown, the Sea-Bream is the largest

species within the group Pagettus. The specimen taken

at Helsingborg and described by Schagerstrom (1. c.),

was 458 mm. long and weighed about \
1

/i kgm; and

Steindachner asserts that he has several times seen in the

fish-markets of Spain specimens 630 mm. and upwards

in length. The deep form of the body, the depth being

about one-third of the length (excluding the caudal fin)

is about equally curved on the back and the belly,

except at the head, where the downward slope is gener-

ally more abrupt than the upward curve of the inferior

margin. The greatest thickness of the body is about

v7
of the length to the end of the middle caudal rays,

is situated near the articulation of the preoperculum

and is equal to the height of this bone measured from

the articulation to the point in the hind margin where

the suture between the snboperculuin and interoper-

culum meets it. The length of the head is 28 or 29

% of the length of the body. The eyes are large, their

diameter being greater than the distance between them

and the corners of the mouth, but in adult specimens

it is equal to or a little less than the breadth of the

forehead. Of the two nostrils on each side of the snout

the anterior is round and situated at about the middle

point in the length of the snout or a little behind it,

the posterior oblong and vertical, situated almost on a

level with the corner of the mouth. The incisors on

the jaws are pointed, and larger on the intermaxillaries

than on the mandible (fig. 16, a); they form a fairly

crowded card, which is continued posteriorly by the

two or three (on the intermaxillaries sometimes several)

rows of comparatively small, round molars. The oper-

culum is high, but its breadth is less than the dia-

meter of the eye. Of the two occipital branches of

the lateral line the posterior is sharply marked as

a scaleless, transverse groove, while the anterior forms

the boundary between the occiput and the scaly cover-

ing of the body. Between them is a patch, generally

crescent-shaped, of three or four rows of scales. The

lateral line runs fairly parallel to the dorsal edge. In its

scales, as in the Black Sea-Bream, appear one or (seldom)

two lateral pores above and below the middle pore.

The scales of the body are mostly slightly denticulated

at the margin, but finely and beautifully granulated

on the surface. The length of the pectoral fins is about

equal to the length of the head or twice the length of

the ventral fins. The base of the dorsal fin, which

lies in a well developed fin-groove, occupies about half

the length of the body or a little less (excluding the

flaps of the caudal fin). The base of the anal fin is

about
2

/5 of that of the dorsal. The last ray, like that

of the dorsal, is covered by a scaly dermal flap, the

extreme continuation of the fin-groove. The longest

(third) spinous ray is about 2

/ 3 (61 or 62 %) as long

as the longest (fourth or fifth) spinous ray in the dorsal.

The caudal fin is deeply forked; the length of its middle

rays is in older specimens about
2

/7
of the length of

the upper fin-flap, which is always greater than that

of the lower.

The colouring is red, dashed with gray and, on

the back, with brown. The sides have a golden and

silver lustre, with dark, longitudinal lines along the

middle of the rows of scales. The belly is nearly white.

The fins are bright red, the ventral being palest, the

soft-rayed part of the dorsal with a lighter margin.

The black spot on the shoulder at the beginning of the

lateral line is absent, according to Co u o
u
“ and Stein-

dachner (1. c.) in young specimens for the first year,

until they reach a length of from 7 to 9 inches.

These small specimens without the spot, which are

very common on the rocky coasts and in the harbours

of Great Britain and are known by a special name

(Chads), have never been found on the coasts of Sweden,

and thus it is highly improbable that there is any pro-

pagation of the species in our fauna. Adult specimens,

however, from 35 to 46 eras, long, can scarcely be con-

sidered as rare any longer. Since Schagerstrom de-

scribed the specimen caught in March 1833, in the

Sound off Helsingborg, Malm lias recorded the taking

of 6 specimens in Bohuslan, and the Royal Museum lie-

sides has recently received four specimens from the

neighbourhood of Stromstad and Gullmaren. A similar

number have been sent to the same museum, which

were caught at a depth of from 100 to 250 fathoms

in the deep-water channel off the south of Norway. To

the last-named district it had already been assigned by

Strom (1. c.) on the authority of the fishermen, who

even had a separate name, BlanJce-Steen (Bright-stone),

for this species. It has subsequently been met with on

several occasions, especially often off Bergen, “both young

and adult specimens
” b

,
and along the south coast from

Christiania Fjord as far as north as Trondhjem Fjord.

a Fish. Brit. Isl., vol. I, p. 238.

b From this statement of Collett’s it would appear that this fish propagates its species off the coast of Norway.
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The Sea-Brea,m’s true home is the Mediterranean

and the Atlantic outside it: in England and Ireland,

too, it is common. In winter it keeps to deeper water,

in spring and during summer it approaches the coasts

and is met with nearer the surface. Its food consists

principally of crustaceans and fish, but also of seaweed.

Now and then, when it collects into shoals near the

surface, it seems to follow the sardines, and it is some-

times caught in thousands along with these fish. Most

often, however, it is taken on night-lines, and the young,

which during summer and in autumn crowd into inlets

and harbours where the bottom is overgrown with sea-

weed, are caught on hooks baited with worms, mussels,

small fry or bits of fish. According to Risso“ and

Valenciennes (1. c.) it spawns off Nice from May till

July. Couch (1. c.), however, found young specimens

an inch long on the English coast in January. It is

nowhere 6
highly valued as food, I believe, though both

Duhamel and Russo eulogized it in their days; but

when it can be had perfectly fresh, it is said to be

considered tolerably good, even in England.

Fam. MULLIDJE.

External bones of the head unarmed or the hind corner of the

Scales large
,
slightly denticulated, not continued over the dorsal or anal

dorsal fins quite separate from each other, fairly alike and also resembling the anal fin , which is

System of the lateral line well developed, but without special cavities in the

cylindrical or conical teeth on one of the jaws at least, sometimes on the palate as

with one spinous and, five soft rays. Maxillary bone posteriorly membranous and

when the mouth is closed. Chin furnished with barbels. Branchiostegal

Branched rays in the caudal fin at most 13.

Body somewhat elongate and, slightly compressed,

operculum produced into a fiat spine,

fins. The two

situated under the second dorsal,

bones of the head. Simple,

well. Ventral fins thoracic,

partly concealed by the preorbital bone,

rays at most 4.

Cuvier c was the first to suggest the formation of

a separate family for these fishes, but Bonaparte d
the

first to incorporate it in the system.

The Mullets or Sea Barbels — the former name

of Latin derivation and explained by the predominant

red colouring of these fishes, which reminds one of the

red shoes worn by the highest Roman officials
6

,
the

latter from their two barbels, which give them a re-

semblance to the freshwater Barbels — in their struc-

ture come very near the preceding family, especially

in the system of the lateral line and the form of the

teeth. The former, in its development on the head,

closely resembles that of the Sea-Breams. One or two

forms of the Mullidce
,

e. g. of the subgenera Upeneus

and Mulloides

,

have a covering of scales on the top

of the head as far as the snout, up to the point to

which the upper branches of the intermaxillaries extend

posteriorly. In others, again, as in the true species

of Mullus, the top and sides of the head are naked

throughout the snout, and there, as well as on the pre-

orbital bone, the preoperculum and the branches of the

lower jaw, the skin is pierced by pores, one and all,

as a rule, with raised, or at least distinctly marked

margin and some of them almost as large as the an-

terior nostrils. These pores also reappear fairly densely

on the barbels7
,
the feeling organs of the chin, as Wtn-

ther 5
' has also pointed out. Sometimes we may see

them, especially clearly on the preorbital bones, as holes

in the exterior walls of the underlying, branched ca-

nals. In the scales of the lateral line itself the canal

is generally divided into numerous, finger-like branches.

The teeth, the different occurrence of which on a,

greater or less number of the jaw-bones or palatine

bones formed one of Cuvier’s characters for the sub-

a Ichth. de Nice, p. 247.

6 Cf. Valenciennes (1. c., VI, p. 191) and Day (1. e., p. 37).

c Cov., Val., Hist. Nat. Poiss., vol. Ill, p. 419.

d Saggio etc., Roma 1832 = Versuch einer methodischen Eintheilung der Wirbelthiere unit lcaltern Blute, Uebers. in Iris 1833 p. 1205.

e Others derive this name from the Greek gvXXog = lip; but the Greeks called the Mullet TQiyXa.

f “La surface des barbillons, vue a la loupe, parait toute couverte de petits points saillants serres et fins’’: Cov., Val., Hist. Nat.

Poiss., vol. Ill, p. 439.

>J Zool. Dan., Fiske, p. 6.
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genera, are rather weak on the jaws, generally cylin-

drical and conical only at the tip or even obtuse. But

in some forms we find in the front of the palate, on

the vomer, distinct patches of short but strong molar

teeth, which remind one of the jaw-molars so common

in the preceding family. Furthermore, the granulation

of the surface of the scales, and the imperfect deve-

lopment of the teeth at their margin, as well as the

large, high preorbital bones, also call to mind the pre-

ceding family. There is a considerable difference in

the pyloric appendages, however, which in most of the

Mullidce are very numerous and sometimes surrounded

by a thick coating of fat". The air-bladder, too, in

contrast to that of the preceding family, is so rudi-

mentary, in the true Mullets at least, that it is often

overlooked
h

.

The Mullets are really ground swimmers, which

in an oozy, muddy or loose, sandy bottom root up

their food with the snout. Their food consists of

crustaceans, worms and mollusks, in search of which

they make use of the sensory organs we have just de-

scribed. Alga?, however, also form a part of their diet.

It is remarkable that, just as they usually live at the

bottom, we find the caudal fin-rays in the Mullets re-

duced to the same number as in the Anomalopterous

Acanthopterygians, and to some degree justifying the

former procedure of uniting" into one the genera Mullus

and Trigig. The Mullets, however, are migratory fishes,

at certain times of the year at least to be met with

nearer the surface, when they are taken in drift-nets

even in the open sea; and their resemblance to the

preceding family is too strong for us to remove them

far from the group of the Perches in our system.

The family belongs principally to the tropic seas,

but also to the temperate, and includes about 40

known species, so slightly different in form that

they may well be incorporated in one, single genus,

the Linnean

Genus MULLUS.

The European representative of this genus has been

accepted by Cuvier as the type of a separate subgenus

Mullus
,

because the teeth on the intermaxillary hones,

most of them at least
,
disappear until age. As we have

remarked above, this subgenus is characterized, though

not exclusively, by its palatine teeth, which form an

oblong patch on the anterior part of the vomer, pointed

posteriorly and divided into two by a longitudinal

groove. The back of the snout is without scales, the

operculum without spines and the air-bladder extreme-

ly small.

The subgenus includes only one species,

THE RED MULLET.

MULLUS BARBATUS.

Plate IV, fig. 1.

Colouring of the body red
,
shading on the hack into brown

,
on the belly into white with or without longitudinal,

yellow streaks.

R. hr. 4(3); D. 8(7)/^; A. |; P. 2 + 15(14); V. *
;

C. x +
o fa 5

2
13(12) + x; L. lat. 36—40; L. tr.

d + 1.

6(5)

Syn. TqiyXa, Aeistot.
;

Tglylr], tElian.; Mullus, Ovid. Cett.

;

Mulus
,

Isidok. (vide Artedi).

Mullus minor et major
,
Salvian., Aquat. anim. Hist., Romae

1554, fol. 235, cett.

“ According to Cuvier (1. c. p. 452; — after Reynaud?), however, Upeneus tceniopterus from Ceylon has only two pyloric appendages.

6 Cf. however Costa, Fn. Nap., Pesci
,

Triglia (text) and Plate IX. Also in Upeneus Vlamingii and Up. cinnabarinus (Cuv., 1. c.,

pp. 454 and 475), whereas the air-bladder is large in Up. tceniopterus, Up. flavolineatus, Up. zeylonicus and Up. maculatus (Cuv., 1. e., pp.

452, 458, 459 and 480).

c In Artedi for example.

d Vertically from the insertion of the ventral fins.
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7'rigla 1 et 2; Art., Gen. Pise., p. 43; Syn., pp. 71 et 72.

Mullus barbatus, Cicer., Attic., 22; Lin., Syst. Nat., ed. X,

tom. I, p. 299; Cuv., Val., Hist. Nat. Poiss
.,

vol. Ill, p. 442,

tab. 70; Gthr, Cat. Brit. Mas., Fish., vol. I, p. 401;

Steind., Stzber. Akad. Wiss. Wien, LVI, i, (1867) p. 635;

Day, Fish. G:t Brit., Irel., part. I, p. 22, tab. VIII.

Mullus surmuletus, Lin., Syst. Nat., ed. X, torn. I, p. 300; Retz.,

Fn. Sure. Lin., p. 341; Cuv., Val., 1. c., p. 433; Nilss.,

Proclr. Ichth. Sc., p. 89; Kr0y., (Den guidstribede Mulls')

Damn. Fiske, part. I, p. 72; Nilss., Skand. Fn., Fisk., p.

47; Gthr, ]. c.; Coll., Forh. Vid. Selsk. Christ., 1874, Til-

lffigsh., p. 17; Malm (Giddmulle) Gbgs, Boh. Fn., p. 382;

Winth., Zool. Dan., Fiske, p. 5, tab. 1, fig. 5; Id., Naturh.

Tidskr. Kbhvn., ser. 3, vol. XII (1879), p. 7; Lillj., Sv.,

Norg. Fiskar, vol. I, p. 203; MSb., LIcke, Fische der Ost-

see, p. 34.

Mullus dubius

,

Malm, Ofvers. Vet.-Akad. Forh. 1852, p. 224,

tab. Ill, fig. 1.

Obs. Salvianus distinguished between the true and the large

Red Mullet; and this distinction, in spite of the protest of Brunnich “,

was preserved by science with Cuvier’s sanction, until Gunther in

his Catalogue (p. 402) declared some doubts of its correctness. Sub-

sequently, Steindachner, in his account of observations made on the

fishes of Spain and Portugal, was enabled by a large quantity of ma-

terials for comparison to declare this distinction of species untenable.

The first-named “species” (Mullus barbalus, auett.) was said to have

a more vertical profile owing to the steep slope of the snout from

the forehead, and in conjunction herewith the membranous hind mar-

gin of the maxillary bones was said to reach farther backwards, some

distance behind the perpendicular from the anterior margin of the

eye. The larger “species” on the other hand, the Gold-striped Mullet

(Mullus surmuletus, auett.) was said to have a more elongated snout,

and the maxillary bones were said not to extend so far backwards

with regard to the situation of the eye. Among 75 specimens, how-

ever, Steindachner found that several were intermediate forms that

might equally well have been referred to either of these two “spe-

cies”; and in these specimens the longitudinal, yellow streaks were

common to both “species”. In the same manner Costa 6
,
though

without acknowledging it, had already come to the same conclusion,

for he figured a specimen of Mullus surmuletus with the maxillary

bones extending considerably under the eyes, and the head of a spe-

cimen of Mullus barbaius c with the snout quite as elongated as in

M. surmuletus. In two specimens of Mullus barbatus (according to

Hedenborg) from the Bosphorus, I find the snout of the one, a male,

comparatively greatly elongated, and the maxillary bones far from

extending backwards to the perpendicular from the anterior margin

of the eye, while the snout of the other, a female, is more vertical

in profile, and the end of the maxillary bones is almost in the said

perpendicular: — in the former the interorbital space is plain, in the

latter distinctly concave*7
. Thus no difference of species can well

be maintained between these forms. The opinion of Gronovius**, that

Mullus barbatus was the male and Mullus surmuletus the female of

the same species, has also proved untenable-7': — thus not even a

distinction of sex on this ground can be maintained. Still it seems

undeniable that the two forms, as such, are generally distinct in nature,

— a fact best proved by the circumstance that only the one form

has been met with on the coasts of Scandinavia. An explanation of

the relation between them seems suggested by the result of observa-

tions made on the individual development of these fishes. In the

young specimens (fig. 17) described by Malm 17

,
the profile of the

Fig. 17. Young of Mullus barbatus. Life size. After Malm.

head is almost like that of the Cod
;
and from this pointed and com-

paratively long form the interorbital space rises during the growth

of the fish, until it reaches the Midlus-ioxm. The form most deve-

loped in this respect is, therefore, Mullus barbatus; but here we are

met by the strange fact that it is highly seldom or perhaps never

that we find specimens of this form as large as the larger specimens

of M. surmuletus. Gunther 7
*, it is true, cites one specimen of M.

barbatus 14 inches in length, which is also the largest measurement

given by Willugiiby* for M. surmuletus. According to Moreau 7
,

however, the latter form may attain a length of 400 mm., and Day*

mentions a specimen, presumably of this form, which was taken at

Mevagissey, 17 inches in length. Thus Mullus surmuletus must be

regarded as a larger form, which has been stunted in the develop-

ment of one of the strangest outer peculiarities of this genus.

The body is oblong and slightly compressed, the

greatest thickness, as well as the greatest depth, lies be-

hind the head. The greatest depth, which is less than or

(in large specimens) equal to the length of the head, varies

between 24 and 21 % of the length of the body from

the tip of the snout to the end of the middle rays in

the caudal tin'. The least depth of the body (that of

the tail) varies between 9 and 10 % of the length™.

a Ichthyologia Massiliensis (1768) p. 72.

b Fauna del regno di Napoli, Pesci, part. I, (1850) Triglia, p. 13, Spieg. della tav. IX,

c
. . . “perche se ne distingua la forma comparativamente a quella della T. maggiore”: 1.

d Cf. Lilljeborg, 1. c.

e Gronov. Cat. Fish., ed. Gray, p. 108.

/ Cf. Steindachner, 1. c.

y Ofvers. Vet.-Akad. Forh. 1852, 1. c. and Gbgs, Boh. Fn., pp. 383 & 384.

7* Cat., 1. c.

* Hist. Pise. ed. Raji, Oxford 1686, p. 285.

7 Hist. Nat. Poiss. Fr., vol. II, p. 244.

* 1. c., p. 24.
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The length of the head is between 27 and 24 % of the

length of the body®, and its superior profile slopes more

or less steeply, up to (in the so-called Mullus barbatus)

an angle of about 67° with the inferior profile. The

interorbital space is convex or flat, or even concave, the

latter condition depending not only on the elevation of

the supraorbital margins, but also on a greater deve-

lopment of the two longitudinal ridges on the frontal

bones, which run between the supraorbital margins and

parallel to each other. The mouth is small and the

opening almost horizontal. Of the teeth on the inter-

maxillaries, which disappear with age. one or two may

sometimes be observed still present in adult specimens.

The two nostrils on each side are fairly far apart, the

anterior being small and round, the posterior forming

a more or less vertical slit just in front of the eyes,

which are of average size or fairly large. The hori-

zontal diameter of the latter varies between 21 and

24 % of the length of the head 6

,
or between 5 7, and

6 % of the length of the body*’. The barbels beneath

the chin, which may be hidden under the interoper-

cula, extend about as far back as the perpendicular

from the hind margin of the preopercula. The bran-

chiostegal membranes are united beneath the isthmus

and are extended on 4 rays, the first of which, how-

ever, is small and separate from the others, and ac-

cording to Malm (1. c.) is wanting in young specimens.

The operculum and suboperculum each are distinguished,

as in the preceding family, by their short extent in the

longitudinal direction of the body. The base of the

first dorsal fin, minus the membrane which connects

the last ray with the back, is about equal to that of

the second; its distance from the tip of the snout varies

between 32 and 34 % of the length of the body 1
'. The

first ray is extremely small, sometimes scarcely visible

externally. The base of the anal fin, which is equal

to or a little longer than the least depth of the tail,

is about 73 % of the base of the second dorsal
1

', half

of the length of the pectoral and 10 % of the length

of the body 7
. The first ray is so small and so closely

united to the second that it may easily be overlooked.

The scales of the body are comparatively large and

thin. On the cheeks 3 rows of scales, on the inter-

operculum 1 row, and on the posterior part of the

maxillary bones, as a rule, 3 scales. Above the lateral

line in front 2 or 2
1

/2 rows, farther back 3 or 3V2
.

The colouring of the body is very variable, especially

at death. This is the result of the difference in the

contraction of the dermal pigment cells. When they

are most contracted, the red colour is predominant 6'.

At other times the back shades off into brown, the sides

into rose and the belly into white. The longitudinal,

yellow stripes, which are often wanting or hidden below

the red tint, are most distinct in spring, in May, when

the spawning-season is at hand 7
'. The first dorsal fin,

according to Moreau', has, in the so-called Gold-striped

Mullet, a- bright lilac band at the base, and above that

a large, orange spot, and higher up is whitish but

crossed by a yellow band with a large, black spot.

The second dorsal and the caudal fins are orange: the

pectoral a paler yellow. The anal and the ventral of

the same colour as the belly, more or less dashed with

a Maximum in 5 specimens from 142 to 252 mins, in iengtli 26.7 %

Average

Minimum
b Maximum

Average

Minimum
c Minimum

Average

Maximum
d Maximum

Average

Minimum
e Minimum

Average

Maximum
f Minimum

Average

Maximum
,

11 ff

ff ff

ff if

ff ff

ff ff

ff ff

ff ff

ff v

ff ff

ff ff

ff ff

ff ff

ff ff

ff ff

ff ff

f f f

26.0 %

24.6 %

24.0 %

22.8 %

21.0 %

5.6 °/o

5.9 °/o

6.2 %

34.6 %

33.7 %

32.5 %

71.4 %

72.7 %

73.7 %

9.6 %

9.9 %

10.7 %
v “Desquamate latera rubent, ac si minio vel rubrics tincta forent”: Willughby, 1. c.

h Cuvier, 1. c., p. 439.

4 Hist. Nat. Poiss. Fr., vol. II, p. 246.
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red and yellow. The fry are described by Malm (1. c.)

as grayish green on the back and the upper third of

the head, and with this exception glossy silver-white

with grayish dorsal fins, the anterior with two oblique,

blackish bands, the posterior with one. Our figure is

coloured from the specimen (a male) caught by Mr.

C. A. Hansson in a mackerel-net on the 6th of August,

1886, at Starekilen in the north of Bohusl&n, which,

though somewhat damaged, seems to have preserved

its colour fairly well, until it was presented by Mr.

Hansson to the Royal Museum some time afterwards.

In olden times the Red Mallet was one of the

dearest fishes, and appeared only on the tables of rich

epicures.
uLa Triglia non mangia clii la piglia” (the

Mullet is never eaten by him who catches it), says an

old Italian proverb. It was not uncommon, even among

Roman citizens, to have to pay for the Mullet its weight

in pure silver. Suetonius, in the time of the Emperor

Tiberius, mentions three mullets which were sold for

30,000 sesterces (<£227). People went so far as to

bring these fishes from distant waters and keep them

alive in aquaria or ponds until needed for table. “The

fishes,” says Seneca, “swim at the guests’ feet, and they

are set under the table so as to be nearer to hand.

A Mullet is not considered fresh unless it dies in the

guest’s hand. They are brought to table in a glass

vessel, and the company admire the changes of colour

they undergo during the pangs of a long and painful

death. Formerly one might hear it said, ‘Nothing

is better than a rock Mullet,’ but now people say,

‘Nothing is more beautiful than a dying Mullet; give

me the glass dish, that I may watch it struggle and

quiver.’ When their admiration has exhausted itself

in praises, the fish is taken out of the transparent bowl

;

and now the connoisseurs begin to instruct their more

unsophisticated friends. ‘Do you see that flame-red

colour, livelier than the fairest vermilion, those swelling

veins along the sides? One might fancy the belly was

blood. Have you observed that azure lustre glowing

on its gills?’ ” This custom had naturally arisen from

a desire to enjoy the fish when as fresh as possible,

and up to the present day, in order to satisfy the eye,

as well as the other senses, of the freshness of this

delicious fish, it is scaled alive, the pigment cells of

the skin thus becoming convulsively contracted by pain.

The taste for this fish has latterly decreased, though

it still ranks as one of the best of fishes, on account

of its firm, white flesh, which is of good flavour and

easy of digestion. The liver is considered the most

delicious part, and in the estimation of epicures the

head comes next.

The Mullet has about the same geographical range

as the Sea Bream — the Mediterranean and the At-

lantic outside it. To Sweden its visits are few and

far between, but it has several times been taken by

herring-fishers off Kullen; and the small fry described

by Malm, which were taken on two occasions in Gull-

maren, prove that it may propagate its species here.

The larger form, the Gold-striped Mullet, is the more

common in the Atlantic, being found as far north as

the neighbourhood of Bergen, while the smaller, the

Red Mullet, is the more common in the Mediterranean

and the Black Sea. The species attains its greatest

size in the west of the English Channel, according to

Couch". Off Yarmouth, too, it is sometimes so plenti-

ful that in one week (in May, 1831) 10,000 are said

to have been sent from this town to London. In win-

ter it is taken in deep water with a trawl, in spring

it makes for the shore, where it is caught in trammels

or with a seine.

“ Fish . Brit . Isl . ,
Vol. I, p. 209.

9Scandinavian Fishes.
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Fam. BERYCIDfE.

Form of the body oblong or deep
,
and compressed. Eyes large. Most of the external bones of the head armed

,

at least during youth
,

with spines or teeth. Sccdes large with numerous dentations in the margin, and not ex-

tending over the dorsal or anal fin. Simple
,
pointed cardiform teeth on the jaws and

,
usually

,
on the palate.

Ventral fins thoracic
,
with 1 spinous ray and 6 or more soft rays. Brancliiostegal rays 8. Branched rays in the

caudal fin 15 at least. Most
, if not all, of the rudimentary rays at the upper and lower margins of this fin ,

are spinous.

The Berycidce occupy a peculiar position in the

system. Cuvier formed them into a distinct group

within the family of the Percidce. In 1837 Bonaparte"

formed this group into a subfamily, Holocentrini, and

in 1839 Lowe 6 changed it into a distinct family, Be-

rycidce. Among these fishes we find the Perciform type

exhibited in its oldest known forms, as deep-sea fishes

with the integument well developed but with a com-

paratively weak dental equipment of the jaws. In this

form they lived as early as the Cretaceous Period. “It

is a fact well worth our careful attention,” says Agassiz 0

,

“that these genera are the oldest representatives not

only of the Percidce, but also of the whole order of

Ctenoides. They are, so to speak, the synthetic ex-

pression of the whole order at the beginning of its

development, and as it appeared before it began to pass

through all those changes of form which belong to later

times when life appeared in new shapes.” One of these

traces of earlier times is the large number of rays

in the ventral fins, which has generally been reduced

in other cases in proportion as the Teleosteous type

became marked by the changes of form appearing dur-

ing the course of its development. Other peculiarities

of similar significance appear, however, in special forms

of the Berycidce. One of them we find in the connec-

tion, pointed out by Cuvier d
,
in the genus Myripristis

between the air-bladder and the hearing-organ- in the

skull, and also the contraction of the air-bladder into

an anterior and posterior part, points which are now

most general and most strongly developed in the Silu-

riclce, Cyprinidce and Characinidce, all three of which

are to be reckoned among the less advanced develop-

mental stages of the Teleosteous type. Another of these

peculiarities is the preservation of the pneumatic duct,

a Physostomous character observed by KneiC in the

genus Holocentrum of this family.

The family includes about 60 species distributed

among 5 or 6 genera, and principally belonging to the

tropic seas. As in the preceding family, red is the

predominant colour of the body. To the Scandinavian

Fauna we can only assign one species of the

Genus BERYX.

Only one dorsal fin, with the spinous-rayed part shorter than the soft-rayecV . Cardiform teeth on the jaws, the

vomer and the palatine bones.

This genus, which has given its name to the family,

is the oldest belonging to it and therefore presumably

shows us the nearest approach to the original type. The

body is fairly high, strongly compressed laterally, and

thickest at the head, with fairly lobate pectoral fins and

both dorsal and anal fins displaying a striking likeness

of structure to the respective flaps of the caudal fin,

being anteriorly supported by spinous rays gradually

° A new Systematic Arrangement of Vertebrated Animals

,

Trans. Lin. Soc., vol. XVIII, p. 297, — printed in 1840.

b Suppl. Syn. Fish. Mad., Trans. Zool. Soc., vol. Ill, p . 1 ,
— published in 1849.

e Recli. Poiss. Foss., tome IV, p. 115.

d Cuv., Val., Hist. Nat. Poiss., vol. Ill, p. 168.

e Stzber. Akad. Wiss. Wien, XLIX (1864), I, p. 457.

f In other cases — in the younger types of the family — the spinous-rayed part of the dorsal is generally distinct as an anterior

iin, and is longer than the soft-rayed part, which is of about the same degree of development as the anal fin.
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increasing in length but shorter than the first soft rays.

Another peculiarity lies in the fact that the dorsal part

of the large lateral muscles extends over the occiput

and the top of the head, and has its anterior starting

points on the forehead, just above the eyes, while in

the other, younger genera of the family the posterior

parts of the head are naked and have their osseous

covering adorned and strengthened by raised ridges

and bars, essentially corresponding to those we have

seen in Polyprion and, to some extent, in Perea
,
but

longer, more crowded and sharper. Among the other

bones of the head, in Beryx too, the preoperculum,

the interoperculum, the nasal bones, the naked part of

the frontal bones, the upper part of the maxillaries

and the branches of the mandible are well furnished

with serrate teeth at the margin or on the ridges which

cross their surface. The preorbital, nasal and frontal

bones (the latter just above the eyes) are furnished with

spines, which are sometimes branched, and disappear

or at least diminish with age.

The genus inhabits the abysses of the Atlantic and

Pacific Oceans, forming one of the many traces of the

partial survival of the Cretaceous Period in the life of

the present deep-sea fauna". It is taken in Australia

more often than in any other country, though even

there only occasionally and by fishermen engaged Avith

other fish, and the flesh of one species is there prized

as one of the greatest delicacies
6

. The number of

existing species, according to Gunther (Cat., 1. c.) is

5, but our ignorance of the changes in these species

Avhich are due to age, is a strong ground for doubt as

to the correctness of all of them. From the Cretaceous

Period Agassiz (1. c.) cites 5 known species, and since

his time 3 more have been described".

BERYX DECADACTYLUS.

Fig. 18.

Spinous rays in the dorsal fin only 4, soft rays over 15. Greatest depth of the body from 43 to 45 % of the

length from the tip of the snout to the end of the middle rays of the caudal fin. Colour of the body on the head

and the bach down to the lateral line, as to ell as all the fins and the spines of the head, bright red
,
towards the

belly shading into light silver with a reddish lustre. Eyes wine-yellow, transparent as glass.

R. br. 8; D. d — 4 — A. e —
- ;

P.f 2 + 14; VP —
;18—19 27—29 10

(J.
h x+ 17 +x; L. lat.

1 67; L. trJ — + 1.

Syn. Beryx decadactylus, Cuv., Val., Hist. Nat. Poiss., vol. Ill,

p. 222; Gthr, Cat. Brit. Mus., Fish., vol. I, p. 16; Steind.,

Stzber. Akad. Wiss. Wien, LVI (1867), I, p. 603, tab. I.

Urocentrus ruber

,

Dub. et Kor. (per Duben) 6fvers. A^et.-Akad.

Forh., 1844, p. 111.

Beryx borealis, Dub. et Kob., Vet.-Akad. Hand]. 1844, p. 35,

tab. II, fig. 1 et 2; Nilss., Skand. Fn ., Fislc . ,
p. 37; Coll.,

Vid. Selsk. Christ. Forh. 1874, Tillaegsh., p. 14; Lillj.,

Sv., Norg. Fn., Fisk., vol. I, p. 76; Coll., Vid. Selsk.

Christ., Forh. 1884, No, 1, tab. I.

Obs. Amongst the booty taken by the French from Lisbon,

when Napoleon I caused the treasures of the Portuguese Museum to

be conveyed to Paris, was a dried specimen of this species, with no

locality assigned to it, which was described and named by Cuvier.

a Cf. Smitt, De senaste drens undersokningar om hafsfaunans grans mot djupet, in the Magazine Framtiden

,

Vol. Ill, (1870), p. 335.
b Tenison-Woods, Fish. a. Fisher

,
N. S. Wales

,
Sydney 1882, p. 51.

c Pictet: Tr. de Paleont., vol. 2, p. 50.

d D.
4

according to GOnther.
16— 19

e A.
4

according to Steindachner.
27—30

f P. 2 + 15 according to Steind., 1+15 according to Collett.

9 V. according to Steind.
9—10

h C. x+l%+x according to v. Duben et Koren and Lilljeborg.

i L. lat. 60—62 according to Steind., 64— 65 according to Gthr.

10—11
’ L. tr. 34—35 according to Gthr, — — according to Steind., 30—31 according to Lilljeborg.
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That this species coincides with Beryx borealis of v. Duben and

Koren, was evident when Lowe** and Steindachner 6 described fresh

specimens of the former species. A comparison drawn between the

classical description of v. Duben and Koren and the diagnosis of

the species given by Steindachner, leaves no room for further doubt as

to the identity of the species, least of all if we observe the significance

of the changes due to age (the reduction of the spines etc.), which

we see in other species of the family. Anyone who will reduce the

measurements of different parts of the body given by V. Duben and

Koren to the corresponding percentage of the greatest depth of the body,

will find the same proportions in Steindachner’s figure, in some re-

spects corresponding in the minutest details. The identity of species

was also clearly shown by the well-founded remarks of Lilljeborg

and the later comparison between specimens of B. decaclactylus

and the type specimen of B. borealis
,

a comparison which was

executed by Collett. However, one question connected herewith is

still unsolved. If one examines the characters for Beryx splendens

given by Lowe and Steindachner — the lower form of body, the

comparatively straight back, the short base of the dorsal fin, the long

we are considering this point, an examination should also be made in

the same way of the relations between Beryx affinis and B. lineatus.

The most remarkable points in the form of the

body in Beryx decadactylus are given above. There

seems to be a very important change in form due to

age, which starts from the rhomboidal form described

by v. Duben and Koren, with “the forehead and the

anterior part of the back parallel to the base of the

anal tin, and the posterior part of the back parallel

to the lower jaw and the anterior part of the ventral

line.’’ The peduncle of the caudal tin is narrow, its

least depth being less than the diameter of the eye,

which is perfectly circular, and both in v. Duben’s and

Koren’s measurements and in Steindachner’s figure

pectoral fins, the large eyes, the smaller number of soft rays in the

dorsal fin c and the occasional increase in the number of rays in the

ventral fins, if one pays attention to the complete similarity of colour-

ing in the two “species,” remarked by Steindachner, to the fact that

B. splendens was assumed to be of smaller size d
,
and lastly to the

fact that both species are said to occur with complete identity in two

regions so distant as the Atlantic and Japan, then it is evident that

there are sufficient reasons for the surmise that a still further reduc-

tion of the number of species within the genus is at hand. While

“ Trans. Zool. Soc., vol. Ill, p. 1.

6 Stzber., 1. c.

c According to Gunther the variation is between 15 and 16.

d Though Steindachner mentions a specimen of B. splendens

known specimen of B. decadactylus
,

this proves no more than that hi

times be retained excessively long.

it is exactly V4 of the greatest depth of the body.

The upper margin of the dorsal fin, like the lower of

the anal, is concave, and the hind margin of the caudal

fin is still more deeply forked. The pectoral fins are

pointed and directed obliquely upwards; in the older

specimens they seem comparatively shorter and more

obtuse than in the younger ones. To the reduction of

397 ram. in length and thus about 1 decim. longer than the smallest

re, as in many divisions of the system, juvenile characters may some-
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the spines of the head which generally appears with age

— the branched preorbital spines are those which still

remain longest and strongest, while the spines on the

nasal bones and on the forehead between the eyes al-

most disappear, and the spine at the lower posterior

corner of the branches of the lower jaw becomes in-

significant — we must also assign the almost complete

disappearance of the bony ridge on the operculum,

which in several of the preceding forms we have seen

prolonged into a spine at the hind margin. It should

also prove interesting to examine some young specimens

in order to see whether the two “sharply denticulated

ridges” which occur at the rounded corner of the pre-

operculum, do not correspond in their development to

some evanescent spines on the same bone. The denta-

tion of the scales of the body seems also to undergo

a completely analogous diminution as the fish grows

older. Their free surface, above and below the longi-

tudinal groove, is fringed in youth with from 16 to 20

or more rows of spines, which afterwards change into

denticulated ridges and finally into still smoother bars,

a difference which may also be observed to exist be-

tween the scales of the back and cheek and those of

the belly. All these changes indicate that Beryx, though

one of the oldest generic forms and though it retains

the original type of the family in some respects, has

still passed through changes of form which mark such

stages of development as other, apparently younger

genera, e. g. Hoiocentrum, have never surmounted.

Beryx decadactylus, which attains a length of about

52 cm., is one of the rarest of fishes, not only in Scan-

dinavia, where only 3 specimens have been found and

these confined to the neighbourhood of Bergen and

taken at a depth of 200 fathoms, but also in the deep

water between the Canary Islands, Madeira, the Azores

and Portugal, the other locality where it has been met

with in the Atlantic. There is a significant peculiarity,

however, in connection with its geographical range, not

only that it thus lives in so far distant parts of the

Atlantic, a proof of the fact that the deep-sea fauna is

uniform and made up of hardy, primitive forms, but

also that it forms a connecting link between the fauna

of the Mediterranean region and the Sea of Japan.

Doderlein and Steindachner include this species",

together with B. splendens among the fishes of Japan.

As an explanation of this find and other similar ones,

Gunther’s* remark as to the still more remarkable range

of certain shore fishes must not be forgotten": “Bold

as the hypothesis may appear, we can only account for

the singular distribution of these shore-fishes by as-

suming that the Mediterranean and Japanese seas were

in direct and open communication with each other

within the period of the existence of the present Te-

leosteous fauna.”

SCOMBROMORPHI.

A fusiform body with a narroiv (low), round peduncle of the caudal fin ,
a skin often naked or only partly covered

with thin
,
cycloid scales, a weak dental equipment of the mouth, no denticulation of the preoperculum in adult speci-

mens, iveak spinous rays in the dorsal and anal fins and pointed (typically falciform) pectoral finis and caudal -flaps

form the general distinctions between the series of the

Mackerel and Perch families. But the former, as well

as the latter, in contradistinction to the Anomalopte-

rous families, are stenobrachii and furnished with nu-

merous rays in the caudal fin (euryripidi).

We have already seen the principles on which a

series of the Acanthopterygian Teleosteous families

might be grouped round the Mackerel-form as their

type. But there are important deviations from this

type within the series itself. Sometimes the 1 tody is

naked, sometimes covered with large scales; sometimes

it is long and low, sometimes high and compressed;

but these different forms are systematically connected,

partly by changes of development (growth) and partly

by intermediate forms even in the same family. The

character which may most generally be employed, is

one that in other cases where the distribution is so

wide, is scarcely applicable, namely, the sharp-pointed

form of the feebly-supported fins, especially the pectoral

and caudal. But even this character must lose its

3 Denkschr. Akad. Wiss. Wien, Mat. Naturw. CL, Bd. XLVII, pp. 220, 221.

6 Provided it cannot be proved that both these “species” are cosmopolitan deep-sea fishes.

c Introd. Study of Fish., p. 270; Handb. Ichthyol ., p. 181.
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validity where the history of development conjoins an

obtuse-tinned form with the sharp-tinned types. An-

other character which generally holds good, is the nar-

row and round peduncle of the caudal tin. The sin-

gularly characteristic bars on the sides of the peduncle

which occur in many forms of the Scombromorph series,

may also serve on occasion as clues to their distinction

from the series of the Percomorph families. Thus, for

example, one species of the genus Brama a
possesses

such bars on its tail indicating the right place of the

genus and the family, while the other forms of the

Bramidce are without it.

With the exception of the Zenidce and Capridce

and the addition of Gill’s Acronuridce
,
the series of

the Mackerel families, as defined here, corresponds to

the Scombroid<jg of Gill 6
. Gunther combined this se-

ries with that of the Cottoid families into a group

which he named Cotto-Scombriformes, with the remark

that the true Cottoid genera exhibit forms of transition

to the Mackerel typed It is certainly true that this

opinion finds support in the known changes of deve-

lopment, in the Sword-fishes, for example, where the

armoured head of the young specimens reminds us of

the Trigloid type, or in the diminution of the size of

the ventral fins which is very common among the

Scombromorphi and gives the juvenile forms a close

resemblance to the aforesaid type in this respect too.

But the Anomalopterous characters we have given

above, sharply divide the Cottoid type from the Mac-

kerels.

Of the Scombromorph families the Scandinavian

Fauna possesses 5, which may be distinguished in the

following manner:

I: Soft rays of the ventral fins 5 at most. Inter-

maxillaries and mandible, at least, armed with

teeth in adult specimens, though these teeth

may disappear in extreme old age.

A: Scales of the body in Ganoid manner con-

nected by processes from their basal part.

Lateral line scarcely visible; its scales hardly

distinguishable from the other scales of the

body Bramidce.

B: Scales of the body separate from each other,

thin and cycloid, where they exist. Lateral

line distinct.

1 : Before or at the beginning of the anal

fin two spinous rays, which may, however,

become indistinct or even disappear with

age. Longitudinal ridges of the bony

skull high and long; occipital ridge con-

tinued on the surface of the coalescent

frontal hones Cai angidee.

2: No spinous rays or only one before or at

the beginning of the anal fin. Longi-o o o
tudinal ridges of the bonv skull com-

paratively low and short; frontal bones

without central ridge.

a: Upper and lower jaws about equally

projecting Scombridce.

b: Upper jaw prolonged projecting “like

a sword” over the point of the lowerjaw Xiphiidce.

II: Soft rays of the ventral fins more than 5. Jaws

without teeth, in adult specimens Lampridce.

Fam. BRAMIDfE.

Form of the body high or elongated, strongly compressed. Eyes large or of average size. Of the external bones of

the head only the preoperculum, and this only in youth
,
dentated at the margin. Scales large or middle-sized,

cycloid, high on the sides of the body (especially during youth), above and below continued by processes, which in

certain parts of the sides at least, serve to connect the rows of scales. Spinous-rayed part of the dorsal and anal

fins little developed. Supporting rays of the caudal simple and spinous. Simple, pointed teeth
,
arranged in a card,

on the intermaxillaries and lower jaw at least. Ventral fins thoracic (sometimes jugular) with one spinous ray

and 5 soft.'
1

. Branchiostegal rays 7. Branched rays in the caudal fin 14 at least {?).

Following Gill’s example 6 we make the genera

Pteraclis, Pterycombus and Brama into a family

“ Brama princeps (from Madeira), Johnson, Proc. Zool. Soc. 1863. p. 37; = (?) Br. longipinnis (see below).

b Arrang. Fam. Fish., Smith’s Misc. Coll., No. 247.

c “The true Cottoids gradually pass into the Scombroids proper”: Cat. Brit. Mus., Fish., vol. Ill, App., p. VI. No less clear, how-

ever, is the systematic transition, through the Squaniipinn.es
,
between the families of the Scombromorph and Percomorph groups.

d Pteraclis, however, is abnormal in this respect and has its ventral fins reduced even in the number of rays.

e
1. c. Cf. Jordan et Gilbert, Syn. N. Am. Fish., Bull. U. S. Nat. Mus., No. 16, p. 455.

f Fishes of Madeira, Introd., p. XII.

g Andr. Garr. Fische der Sildsee, p. 146; Study of Fishes, p. 452; Handb. Ichthyol., p. 319.

distinct from the family Coryphcenidce as formed

by Lowe 7 and afterwards adopted by Gunther 6
.
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Cuvier a and Bonaparte 6
referred Brama to the ‘scale-

finned’ fishes (Squamipinnes or Chcetodontidce) and Pte-

raclis to the Scombridce, each genus, however, in its

own subfamily (Bramini and Coryphcenini). But Lut-

ken, to whom belongs the merit of having first given

an explanation of the changes of age within the family c

,

maintains the near relationship between Pteraclis and

the other members of the family, which he unites in

the “Sub-group Bramidce.” That the high and com-

paratively short, large-scaled Brama- type has been

combined with the elongated and small-scaled type of

the Dorades ( Coryplicena), is an echo of Cuvier’s re-

mark as to the analogy in the structure of the skull

between Brama and Coryplicena, an analogy which may

also be extended, however, to the Carangidce. But

that Cuvier was still justified in uniting Brama with

the scale-finned fishes, is an expression of the natural

relationship which also exists between the great series

of the Scombroid and Percoid families. Here, in the

Brand eke, this relationship has its expression in a fa-

mily type which is probably very old, even from a

geological point of view, in spite of the fact that as

yet we know of no fossils of this family. In their

covering of scales the Bramidce display one of the most

distinct traces of the oldest Teleosteous forms, which

amounts even to an explanation of the so called ‘der-

mal ribs’ or ‘pleurolepidal lines’
e

of the Pycnodont

fishes, as the scales, in Pterycombus as well as Brama

,

but most clearly in the former, repeat the structure

described by Agassiz, Egerton and Wagner, and after-

wards employed by Lutken as a character for the

“series” Lepidopleurini or Pycnodonta (fig. 19) and by

Gunti-ier for the “suborder” Pycnodontoidei among the

Ganoids. Cuvier7 described, and Costa and Lunei/

both described and figured this structure of the scales

in Brama; and we find it still more complete in Pte-

rycombus brama (fig. 20). There too, the scales are

of very dissimilar forms on different parts of the body,

but if we follow these dissimilar forms from the dorsal

“ Cuv., Val., Hist. Nat. Poiss., vol. VII, p. 281 and vol. IX,

6
Isis, 1883, pp. 1207 and 1209.

edge downwards in a transverse row, we find them

all alike in one respect, namely, that the hind (un-

Lutken’s treatise on the distinction and division of the Ganoids.

Fig. 20. From the first to the sixth scale, together with the scale

of the lateral line {/>) in a transverse row from the back to the

middle of the side, in Pterycoinbus brama. Half as large again as

the natural size.

covered) part of each scale is thin, covered with fine

striations longitudinally radiating in the direction of

the body, and pierced by irregularly distributed, round,

p. 359. Cf. also Cuv., R'egn. anim., ed. 2, tom. II, pp. 194 and 216.

c Spolia Atlantica, 1. c. p. 491. Cf. too Gunther, Cat. Brit. Mils., Fish., vol. II, pp. 408 to 411.

d Cuv., Val., 1. c., VII, p. 291.

c Agassiz, Poiss. Foss., vol. II, part. 2, p. 184, tab. 67; 68; 69, fig. 2 et 3; 69, b; 69, c. Egerton, Quart. Journ. Geol. Soc.

Lond., vol. V. part. I, p. 330. Wagner, Abb. Math. Phys. Cl. Akad. "VViss. Munchen, Bd. VI, Ahth. I, pp. 8 to 10. Lutken, Gan. Begr.,

Incld., Vid. Meddel. Naturh. For. Kbhvn. 1868, p. 48 (sep.) and Geol. Mag. vol. V (1868). Gunther, Study of Fishes, p. 366; Handb.

Ichthyol., p. 254.

f Cuv., Val., Hist. Nat. Poiss., vol. VII, p. 289.

o Costa: Fauna del regno di Napoli
,
Pesci, parte prima, Acantotterigii Squamipenni, pp. 13 etc. tab. LII. Lunel: Rev. Castagne.,

Mem., Phys. et D’Hist. Nat. Geneve, Tome 18, pp. 174 and 188, pi. I, fig. 1, b — 1, f; pi. II, fig. 1, b — 1, e.
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pores, and also that the anterior part of the scale

(covered by the skin) is of a somewhat stronger struc-

ture, and separated from the other part by a sharp,

double curve, which bends first inwards and then as

sharply forwards (in the direction of the body). The

tine striations are continued on the curve, but the

inmost part of the scale is crossed by transverse,

thickening lines. The dorsal fin-covers (the scales form-

ing the groove into which the dorsal tin may be de-

pressed) are in one respect irregular — the curve is

knee-formed, so that it extends both over the anterior

and inferior parts of the scale, the free part of which

thus becomes the superior-posterior. In a downward,

transverse row from one of these ‘fin-covers’ we first

find small scales with the free part rounded or emar-

ginate at its posterior edge, and also divided at the

circumference from the anterior part of the scale by

an incision in the upper and lower margins. In front

of this incision the anterior (covered) part of the scale

projects in a shorter (upward) or longer (downward)

process. It is these processes, with the thickening lines

mentioned above, that at the middle of the side of the

body are so elongated that the one scale is joined in

synarthros by its inferior process to the superior process

of the scale next in order below it. When we add to this

the externally visible elevation (transverse elongation)

of the whole scale in the rows at the middle of the

body, it is evident that if the thin, posterior (free)

part of the scale were taken away, we should find rib-

like formations in the integument, exactly like those

described in the Pycnodonts, a Ganoid group which

existed from the Carboniferous period to the beginning

of the Tertiary, and to which the Bramidse have no

further relationship than the sometimes striking like-

ness in the form of the body and the vertical fins.

Our knowledge of the Bramidce is as yet compa-

ratively scanty. They are deep-sea fishes, all presu-

mably of wide geographical range. The principal di-

stinctions between the two genera which belong to

the Scandinavian Fauna, are given in the following

scheme:

1 : The row of scales at the extreme dorsal and

ventral edges along the base of the dorsal

and anal fins, consists of high scales (fin-

covers), which are so arranged, that they form

a deep groove, in which these fins, which are

otherwise without scales, may he sunk Pterycombus.

2: No fin-groove. Dorsal and anal fins covered

with scales Brama.

Genus PTERYCOMBUS.

The dorsal fin begins at the occiput, vertically above the posterior orbital margin. The anal fin begins behind

the perpendicular from the insertion of the pectoral fins. The longest rays of the first named fins measure less

than the greatest depth of the body. Fin-covers large, from 50 to 53 pairs at the base of the dorsal fin and

about 40 at that of the anal. Eyes large; diameter of the orbit nearly half the length of the head. Pedate

without teeth.

At the first glance the extent of the dorsal and

anal fins seems to be the clearest distinction between

this genus and Pteraclis, particularly as in adult spe-

cimens of the latter genus these fins are considerably

higher, especially in comparison with the depth of the

body, which is lower and has smaller fin-covers. But

in youth, according to Lutken (1. c.) Pteraclis bears a

much closer resemblance to Pterycombus and has a

higher form of body and lower fins.

Of the latter genus only one species is known.
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PTERYCOMBUS BRAMA.

Fig. 21.

“
Silver-white

,
somewhat darker on the back

,
with the dorsal, anal, and ventral fins blackish and the pectoral

light yellow.” Lilljeborg.

Fig. 21. Pterycombus brama from Haramerfest. 1
/2 natural size. After Fries and v. Wright.

R. hr. 7; D. a 9 + (42—44); A. 3 + (37—40); P. 2 + 19;

V. V 5 ;
0. 20; L. lat. 49.

Syn. Pterycombus Brama, Fr., Vet.-Akad. Handl. 1837, p. 15, tab.

II; Nilss., Skand. Fn., Fislc., p. 125; Lillj., Bidr. kcinn.

Ft. br., Ups. Univ. Festskr. 4 Nov. 1864; Esm., Forh. Skand.

Naturf. Mode, Christ. 1868, p. 522; Coll., Vid. Selsk. Forh.

1874, Tilbegsh., p. 47; ibid. 1879, p. 30; Lute., Spot.

Atl., Kbhvn. Vid. Selsk. Skr., ser. 5, vol. XII, p. 501, tab.

IV, fig. 4; Lillj., Sv., Norg. Fislcar
,

I, p. 291.

Obs. We have had at our disposition only two dried specimens,

which are in several respects incomplete. The one, the property of

the Royal Museum and described by Fries, was brought by Captain

Bismark in 1834 from Hammerfest in Norway, the other, somewhat

smaller — about 301 rom. in length from the tip of the snout to

the end of the middle caudal rays — and also from Finmark, was

kindly lent by the Zoological Museum of Upsala University. We have

therefore thought it best to reproduce v. Wright's careful figure of the

former specimen, even with the imperfections that naturally affect it.

The specimen described by Fries measured 384

mm. from the tip of the snout to the middle rays ot

the caudal tin, when it came into his possession, and

the greatest depth of the body was 198 mm. The

a Number of rays in D., A. and C. according to Lilljeborg.

greatest thickness, measured across both opercula, was

55 mm. Length of the head 100 mm. Orbital dia-

meters, which are exactly alike, 42 mm. The depth

is thus about half the length; the thickness about
2

/7

of the depth; the length of the head about
1

/i of the

length of the body, and the diameter of the orbit V 9
.

Length of the lower jaw 62 % of the length of the

head, and somewhat over 16 % of the length of the

body. The length of the intermaxillary and maxillary

bones, from the tip of the snout to the upper posterior

corner of the latter bones, measures 58 % of the length

of the head. Interorbital region 27 % of the length ol

the head, and the least depth of the body (the least

depth of the tail) 24 %. For other particulars we may

refer to the figure.

Both jaws are furnished with small, tine, pointed

teeth, which curve inwards and are set partly in re-

gular and partly in irregular rows: in the mandible

Scandinavian Fishes. 10
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they are apparently set in two rows, an outer one, which

ends half-way along the jaw, and an inner one with

larger teeth, especially in front, which extends along its

whole length, but between these rows, in the front part

of the mandible, there are several teeth of similar form

but in no regular arrangement. In the upper jaw, on

the intermaxillary bones, the teeth are similarly arranged

in an inner and an outer row with several teeth between

them, but posteriorly both rows converge and at last

join into one, single row. There are no teeth on the

palatine bones, the vomer or the tongue.

As in the rest of the Bramidce and as we have

already seen in Beryx, the dorsal parts of the large

lateral muscles originate as far forward as the forehead

just above the middle of the orbits. In front of this

point the forehead and snout are convex, with a de-

pression along the middle and with the skin pierced

by a number of pores like those we have above de-

Fig. 22. Young of Pterycombus brama from the middle of

the Atlantic.' Twice the natural size. After Lutken.

scribed in the Sparidce. The anterior nostrils are oval

and situated almost half-way between the point of the

upper jatv and the anterior orbital margin, the posterior

appear like slits and are situated lower than the anterior,

about half-way between them and the orbital margin".

In adult specimens the operculum and the other

bones belonging to the apparatus of the gill-cover are

completely destitute of armour; but during youth the

margin of the preoperculum is dentated in the manner

shown in Lutken’s figure, which we reproduce here

(fig. 22) and which is presumably that of a young

specimen of this species. In the dried specimen the

hind margin of the operculum is somewhat undulating,

with one of the projections longer than the others.

The gill-aperture is complete and open as far doAvn as

the point of the isthmus.

The head is entirely covered with scales, Avith the

exceptions mentioned above, namely the snout, the inter-

maxillaries, the loAver margin of the preoperculum, and

the loAver jaw, along Avhich Ave find raised bars as in

the Berycidce.

The most special characters of this fish are the

peculiar formation of the scales and the groove in Avhich

the dorsal and anal fins are set. The body is covered

Avith large, imbricate, very thin and broad (high) scales,

Avhich form regular longitudinal roAvs. The free part

of each scale is almost square (see fig. 20, p. 71): the

inner or basal margin is straight and furnished at the

middle with a small, raised knob, which towards the

tail gradually develops into a short, stiff spine, Avhile

the outer or hind margin is rounded or bilobate, with

the lobes separated by a small incision Avhich receives

the spine of the scale behind. These spines are nothing

more than convexities of the scales themselves. The

lateral line, Avhich is not distinguished by the form of

its scales from the other roAvs of large (high) scales,

contains from 49 to 51 scales, the anterior Avithout

distinct spines. The canal of the lateral line pierces

the inner (covered) part of each scale (fig. 20, b)

about half-Avay up, and just behind the spine or the

corresponding knob sends out a small, opening duct

on the outside of the scale in an oblique, upAvard di-

rection: on the inside of the scale the canal is con-

tinued in a tubular form as far as the scale is attached

to the skin, Avhere it ends, to be continued at the an-

terior margin of the scale next behind. The lateral

line occupies the third roAv of high scales incised at

the hind margin, and betAveen these roAvs and the dor-

sal fin-covers there are anteriorly 5 roAvs of smaller,

rounded or obliquely-incised scales. These roAvs be-

come feAver and feAver posteriorly till at last, at the

end of the dorsal fin, only one remains. BeloAv the

lateral line there are 8 rows of high, posteriorly-incised

scales and 4 roAvs of smaller, posteriorly-rounded ones,

counted to the ventral margin of the body just in front

of the anal fin. Thus from the beginning of the dorsal

fin doAvn to that of the anal Ave count 20 roAvs of

scales in all, excluding the fin-covers. Most remarkable

of all, hoAvever, are the latter, which on each side

of the body rise along the dorsal edge and sink at the

posterior ventral and the caudal margins of the body,

like distinct Avails surrounding the bases of the dorsal

and anal fins and forming deep grooves in Avhich each

of these fins may freely rise and sink or even be hidden

“ This is true of the specimen belonging to the Royal Museum. In the specimen borrowed from Upsala Museum, which is also dried,

the posterior nostrils, too, are round. This difference may perhaps depend on the difference in the manners of drying.
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altogether. These covering scales (fin-covers), which

are marked a in figure 21, are at first quite low at

the beginning of the fin, then gradually increase in

height up to the 20th scale, which with the next ten are

the highest, then again diminish and end in one longer

scale, more elongated in form, at the last ray in each

fin. At first the interstices between the fin-covers are

very narrow, and each of the scales is folded at the

upper margin and overlaps the next one to it, but gra-

dually these folds disappear, the margin becomes simple

and thin and the groove proportionally wider.

The dorsal fin begins in front of the insertion of

the pectoral and the beginning of the anal, almost ver-

tically above the posterior orbital margin or, as in the

younger specimen, somewhat behind it. According to

Lilljeborg it consists of from 51 to 53 rays“, the first

9 being short and spinous and most of the others un-

articulated and simple, but the posterior ones articulated

and branched, the last of all doubly. The longest rays

seem to have been situated just behind the spinous

ones and to have been at least
8
/5 of the greatest depth

of the body in length; probably, however, these, too,

ended in very fine points, united by an extremely thin,

scaleless membrane. The anal fin is of the same form

and structure as the dorsal, the number of pairs of

fin-covers being about 40. Its longest ray, the 4th or

5th, measures about
3

/4 of the greatest depth of the

body in the younger specimen. The pectoral fins are

narrow, long and obliquely pointed: in both of the spe-

cimens examined they are broken off short, but their

length has been at least
3

/ 5 of the greatest depth of

the body. The ventral fins lie a little in front of the

insertion of the pectoral. According to Lilljeborg

they are covered above and below by a few elongated

scales. The caudal fin is deeply forked and thickly

covered with thin scales, which form rows on the

membrane like those which in the genus Brama occur

on all the vertical fins.

Pterycombus brama is exceedingly rare and has

been found in an adult state only on the west coast

of Norway, from Finmark down to the most southern

part in the neighbourhood of Egersund; and up to the

present only 12 such finds have been recorded''. One

specimen, caught in a salmon-net in Varanger Fjord

in 4 feet of water, seems to prove that the species

sometimes wanders into the shallower parts of the

ocean; but it is really an inhabitant of the depths of the

sea, from 100 fathoms to greater depths. The young

specimen described by Lutken (1. c.) was taken out of

the stomach of an Albicore (Orcymis germo), slightly

north of the Equator, between Africa and South Ame-

rica, in 8 ° N., 24 ° W., and thus shows that the spe-

cies has a wide geographical range.

(Fries, Smitt.)

Genus BRAMA.

The dorsal fin begins behind the insertion of the pectoral, the anal at about the middle of the body (excluding the

caudal fin). The longest rays of these fins measure less than the greatest depth of the body. No fin-covers ; baton

the membrane of all the vertical fins a row of similar scales along the bach of each ray. Eyes fairly large
,
the

diameter, however
,

in full-grown specimens only about
1

/i of the length of the head. Teeth both on the palatine

bones and the vomer
,
though the latter often disappear in old specimens and even in young ones are sometimes

wanting.

This genus, too, is one of the rarities of the Scan-

dinavian Fauna, though far from being as rare as the

preceding one. It is also much better known, for, in

the Mediterranean and the Atlantic outside it, it is still

less rare, and, we may say, is observed as often as

deep-sea fishes in general can be. It has also been

met with not only in the Atlantic but also in the Paci-

fic and Indian Oceans. The form of the body and the

other characters essentially correspond in many respects

to those of the preceding genus. The relation between

the two genera may be systematically expressed, in

Nilsson’s words, “by the striking metamorphosis through

which the oblong, linear scales, which in Brama cover

the dorsal and anal fins, have sunk in Pterycombus to

a The number of pairs of fin-covers in both the specimens mentioned above is 50 and each of them seems to belong to a separate ray.

b Collett, N. Mag. Naturv., Bd. 29 (1884), p. 59.
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the base of these tins and there become united into large

‘Uncovers’, though still maintaining their oblong, linear

form.” In this idea of the progression of development

(metamorphosis) between the two genera, we may also

find the explanation of the other differences between

them. In Pterycombus the dorsal and anal fins are

longer and begin nearer the head, but this is also true

of the adult specimens of Brama compared with the

younger. In the former genus the superior profile of

the body slopes uniformly in a slight curve from the

beginning of the dorsal fin to the tip of the snout,

and this is also true of the younger specimens of Brama
,

in which genus the height of the forehead and the abrupt

slope of the snout become developed only later in life.

The spines on the scales which Ave have seen in Pte-

rycombus, are also represented in Brama, but are here

really to be regarded as evanescent growths. In other

respects the formation of the scales is essentially the

same in both genera; but the Avidening of the high

scales and their singular form, reminiscences of the

Ganoid type, are more marked in Pterycombus and the

younger specimens of Brama. Thus in the develop-

ment of the dorsal and anal fins Pterycombus is more

advanced than Brama, AAdiile in the other characters

mentioned above Pterycombus has stopped short at a

stage of development corresponding to the juvenile stage

in Brama. As in Pterycombus, the ventral fins are

also covered Avith scales in this genus, and in Brama

there also appears a i'oav of singular scaly growths,

elongated into a spoon-shaped form, and situated in

the axil on a dermal flap Avhich extends along the

inner base of the pectoral fin". The gill-openings are

also large in Brama, but the branchiostegal membranes

are united under the isthmus from about the middle

of the loAver jaAv.

In the genus Brama 9 species have been distin-

guished among adult specimens, but the correctness of

perhaps most of them is still doubtful. In his meri-

torious treatment of this question Lutken b
has pointed

out the character Avhich may be derived from the dif-

ferent number of rays in the anal fin. When we also

observe that the species, all West Indian, Avhich are

distinguished by the shortest anal fin, also have the

hind margin of the caudal more or less curved in an

S-shape, Avhile in the other species it is simple but

deeply forked, Ave have here a ground for the distinc-

tion of at least two groups of forms Avithin the genus.

This, hoAvever, does not preclude the possibility that

even the number of rays and the length of the anal

fin may also prove subject to such changes due to age

that the character derived therefrom may lose its

validity. HoAvever, as the same changes affect the dor-

sal fin as Avell, Ave naturally obtain a surer test of the

character by comparing the tAvo fins Avith each other.

Even the number of rows of scales on the body may

be employed, at any rate in extreme cases, as charac-

ters for the species. But here Ave are met by the dif-

ficulty of counting these roAvs Avith uniformity and

excluding the more or less irregular layers of scales

iu front of the caudal fin and on its base. Lutken

remarks that if, Avith Gunther, Ave count along the

lateral line, Ave find from 80 to 95 i’oavs, but according

to Lunel’s method of counting in a straight line from

the upper end of the gill-opening, Ave find only from

70 to 76 roAvs in Brama Bail, the species in Avhich

Lilljeborg has counted from 70 to 80 roAvs. The

statements Avhich are not accompanied by a clear ex-

planation of the manner of counting, thus lose a great

part of their value, especially as age seems also to

involve an increase in the number of roAvs of scales.

Among the forms of this genus two Scandinavian

species have been distinguished, both Avith the base of

the anal fin more than 70 % of that of the dorsal:

1: Base of the anal fin more than 40 % of

the length of the body; greatest height of

the dorsal about -j
3

of the length of the

head ___ - Br. Kaii.

2 : Base of the anal fin less than 40 % of

the length of the body; greatest height

of the dorsal almost equal to the length

of the head - Br. longipinnis.

For the morphological significance of this dermal flap see below on Cliirolophis galerita.

Spolia Atl., 1. c., p. 497.
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RAY’S SEA-BREAM.

BEAMA RAIL

Plate VI, fig. 1.

Length of

bodg.

the lower jaw less than
2

/5 of the length of the anal fin, which' is more than
2

/5 of the length of the

Greatest height of the dorsal fin less than
2

/5 of its length or than
3

/4 of the length of the head.

R. br. 7 ;

C. # + 15 + #

D.
3 1. 4

30—32
; A.

2 1. 3

28—30’
P. 2 + 17 1. 20; V.

Syn. Brama marina cauda forcipata, Ray, Syn. Pise., pag. 115.

Spams Raii, Bl., Ausl. Fiscli., part. 5, p. 95, tab. 273; Id.

('Brama'), Syst. ed. Schneider, p. 99; SchagerstrSm, Vet.-

Akad. Handl. 1827, p. 207, tab. VII; Cuv., Val., Hist. Nat.

Poiss .,
vol. VII, p. 281, tab. 190; Nilss., Prodr. Ichth.

Scand., p. 71; Krdy., Damn. Fislee, vol. 1, p. 211; Nilss.,

Slcand. Fn., Fisk., p. 121; Gthr, Brit. Mus. Cat., Fish. vol.

II, p. 408; Lunel, Mem. Soc. Phys. Hist. Nat. Geneve, vol.

XVIII, p. 170, Rev. Castagn., tab. I; Steind., Stzber. Math.

Naturw. Cl. Akad. Wiss. Wien, 57 (1868), I, p. 374; Coll.,

Vid. Selsk. Forh. Christ. 1874, Tillsegsh., p. 46; ibid. 1879,

p. 30; Malm, Gbgs, Boh. Fn., p. 420; Winth., Zool. Dan.,

Fiske, p. 18, tab. IV, fig. 8; Id. Naturh. Tidskr. Kbhvn.,

ser. 3, vol. XII, p. 14; Lute., Spot. Atl., Vid. Selsk. Skr.,

Kbhvn, ser. 5, vol. XII, p. 491, tab. IV, fig. 1; Day, Fish.

G:t Brit., Irel., vol. 1, p. 114, tab: XLI; Lillj., Sv., Norg.

Fiskar, part. I, p. 300; Jord. et Gilb., Syn. N. Amer.

Fish., Bull. U. S. Nat. Mus., No. 16, p. 915.

Brama chilensis, Gay et Br. australis, Val. (Cuv. R. Anim.

illustr., tab. 44, fig. 1): — vide Lunel, 1. c., p. 179.

Brama japonica, IIilgend. — vide tamen Lutken, 1. c., p. 494.

The form of the body is high, and in this, as in

the other species of the genus, assumes with age almost

equal curves of the dorsal and ventral profiles. In

youth, however, the curve of the ventral profile is

much the sharper, especially in front, and the eye is

near the profile of the forehead, but in the adult state

the forehead and occiput are elevated as in Corgpluena,

so that the eye is apparently removed lower down,

though it really retains its original position, its centre

being about on a level with the tip of the snout.

Another character which may be employed, though

none the less with caution, to distinguish Ray’s Bream,

is the straight base of the anal fin with a distinct

angle in its break towards the anterior ventral profile.

Caution is necessary as in youth the base is more

curved, though less than that of the dorsal, and the

curve of the ventral profile is then continued along the

anterior part of the base of the anal fin. The peduncle

of the caudal fin is narrow and its lateral compression

much stronger in young specimens than in old, which

in this respect approach nearer and nearer the Macke-

Fig. 23. Young specimen of Ray’s Sea-Bream labelled “Brazilia”

from the older collections in the Royal Museum. Natural size.

rel-type. The form of the body becomes on the whole

lower* and thicker
0 with age. The height of the point-

ed anterior part of the dorsal and anal fins increases

with age, up to a certain degree at least, while the re-

mainder of the fin becomes comparatively lower. But,

as the length of the fins increases with age still more

rapidly, their height in proportion to their length di-

minishes as the fish grows older'
7

. Increasing age

has an exactly opposite effect on the pectoral and

ventral fins: it lengthens the former and shortens the

“ In a specimen from the Mediterranean we find C. #.+ 16+#.
b Iu a specimen 56 mm. in length the greatest depth = 48 % of the length, while in a specimen 472 mm. long it is only 41 %.

c In the smaller specimen just mentioned the greatest thickness of the head is 26 % of the greatest depth of the body, in the larger

it has been presumably about 29 % (the specimen is stuffed), and according to Lilljeborg it may rise as high as 35 %. The statement of

Cuvier, Lunel etc. that in adult specimens the thickness of the body may be as low as 25 % of the greatest depth, presumably refers to

the thickness behind the head.

a In the smaller specimen • mentioned above, the height of the dorsal fin is almost 36 % of its length, in the larger specimen only 30

/; and that a diminution in the height of the dorsal fin, even in proportion to that of the body, may occur after a certain age, seems pro-

ved by Lilljeborg’s observation of a specimen 210 mm. in length from the Mediterranean with “the greatest height of the dorsal fin slightly

less than V, of that of the body,” while the height of the dorsal fin in the specimen 472 mm. in length which belongs to the Royal Museum,

is only about 2
/ 5

of the greatest height of the body.
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latter". The long, pointed caudal lobes are the result

of considerable changes due to age, but sometimes seem,

according to Lutken’s figure (1. c., tab. IV, fig. 1),

to be formed at an early period
6

. The changes of age

as well as individual peculiarities cause remarkable va-

riations in the dental equipment of the mouth. A young

specimen, 56 mm. long, has in the upper jaw an outer

row of large teeth, and inside this in the back part

one row and in front two irregular rows of smaller

teeth; in the lower jaw there are two pairs of large

canine teeth in front, belonging to the inner row, which

throughout is made up of larger teeth than the outer;

on each palatine bone is a row of small teeth, but the

vomer is without teeth. Lunel has, however, remarked

(1. c., pp. 171 and 172) the irregularity of the occur-

rence of the teeth on the vomer and the occasional

shedding of the jaw-teeth, which leaves only the outer

row in each jaw. The spines at the margin of the

preoperculum still exist in specimens 56 mm. in length,

where 12 of them may lie counted, though they are

indistinct.

The differences between the scales on different

parts of the body are highly remarkable. The snout,

the anterior part of the forehead, the intermaxillaries,

and the margin of the hind lower corner of the pre-

operculum are the only scaleless parts of the body.

In younger specimens the boundary of the scaly part

of the head begins vertically above the posterior

third of the eye and runs fairly straight down the

sides, but in older specimens it begins above the

anterior orbital margin and on the sides of the head

runs obliquely downwards and backwards to the hind

upper part of the orbital margin. Winther c
has

pointed out the resemblance to the Sparidce in the pores

which pierce the scaleless skin, and he also refers to

the same system of sensory organs (the system of the

lateral line) the pores in the scales which occur in this

species as in Pterycombus (see fig. 20 above). The

distribution of the different kinds of scales is also es-

sentially the same as in the latter species; but in Ray’s

Bream the lateral line, which from the upper corner

of the gill-opening roughly follows the curve of the

back, forms, at least in the anterior part of the body,

a well defined boundary between the smaller and more

rounded scales of the back and the higher (broader)

scales of the lower parts of the body. The former are

in old specimens smooth and perfectly cycloid, but in

younger specimens the radiating striations on these

scales, as Lutken^ remarks, are granular or even spi-

nous and give the scales a ctenoid character. On the

lower (broader) scales Lilljeborg* was the first to

remark the spine in the middle of each scale, which

disappears with age. In our smallest specimen (fig. 23)

these spines are especially distinct on the lower parts

of the ventral sides proper, and between the ventral fins

and the vent they make the ventral edge dentated as

in the Sprat. In older specimens, where the spines

have disappeared, the scaly covering of the belly and

the pectoral (shoulder-) region is remarkable for its

closer resemblance to the scales of the back and head,

and by this contrast to the covering of the other lateral

parts reminds us in some way of the corslet of the

true Scombridce.

Owing to these differences between the scales of

the body, we have above omitted, in the usual fin and

scale formula, to give the number of scales in the la-

teral line. In our smallest specimen we find 61 trans-

verse rows of dorsal scales and about 50 in a straight

line below the lateral line; in an older specimen 90

transverse rows of dorsal scales, and above the lateral

line, counting obliquely downwards from the beginning

of the dorsal fin, 14 scales in one of these rows, below

the lateral line 16, thus making in all 31 longitudinal

rows of scales.

The colouring of the body is brownish with a

silver or tin-white gloss; but the dorsal edge and the

membrane of the vertical fins where it is free from

scales at the margin, are blacker, the caudal fin,

however, being edged with white at the hind mar-

gin. To judge by v. Wright’s drawing of a fresh

specimen the black colouring also extends over the

snout and branches sideways along the depression

a In the smaller specimen mentioned above, the length of the pectoral fins is almost 30 % of the length of the body and of the

ventral almost 12 °/\ in the larger specimen these proportions are respectively 33 °/ and 8 %.

b In the smaller specimen mentioned above, the length of the middle caudal rays is about 42 / of that of the longest ones, and the

fin is thus much less deeply forked than in Lutken’s figure, the original of which, however, was younger or at least smaller, while in our

larger specimen mentioned above, the length of the middle rays is only 18 % of that of the longest.

c Zool. Dan., 1. c.

d
1. c., p. 495.

e Om Pterycombus brama, 1. c.: — cf. also Lutken, 1. c., pp. 495 and 496.
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above the eyes. The pectoral and ventral tins yel-

lowish.

In the Mediterranean, according to Risso", Ray’s

Bream attains a length of 70 cm. and a weight of 6

kgrm. The specimen taken by Schagerstrom on the

25th of November, 1825, on Hildesborg shore near

Landskrona “after a, stormy night with a strong N. W.

wind,” was 607 mm. long (including the lobes of the

caudal tin) and 2'87 kgrm. in weight. Four other spe-

cimens are recorded by Nilsson as taken on the west

coast of Sweden from Scania to Bohuslan, and one of

them, which was cast up after a N. W. storm on the

16th of December, 1843, in the neighbourhood of TjorrF,

is now in the Royal Museum and was the original of

v. Wright’s drawing. Its length is 472 mm. to the

end of the middle caudal rays. There is no record

as yet of its capture in Norway; but in Denmark,

according to Krgyer, it has been cast ashore after

stormy weather three times in Zealand, and according

to Winther c
it has once (1876) been caught off the

Skaw. In the Museum of Greifswald'
7

there is said to

be a specimen from the Baltic. However, it really

belongs to the Mediterranean and the Atlantic outside

it. It is said to have been found once off Newfound-

land ", and if our list of synonyms be correct, it has

an equally wide range in the Pacific.

In the Mediterranean Ray’s Sea-Bream ranks as

a delicacy, but as it is really an inhabitant of the

depths of the sea, up to 900 metres — “the large

eyes and the high development of the dermal sensory

organs,” says Winther, “make it admirably suited for

a life in the ocean-depths” — no constant method of

fishing for it can be adopted. Only during summer

does it come up in small bodies nearer the surface, pro-

bably in order to spawn, and it is then caught in

fairly large numbers on long-lines at certain spots,

near Genoa for example. The fishermen also say, ac-

cording to Lunei/, that it is most often taken at a

depth of from 400 to 500 metres during the sinking

or raising of the long-line. Thus it does not seem by

any means to be a constant inhabitant of the bottom

of the sea.

The specimens met with in Scandinavia have most

often been found cast up on shore after storm, a fact

to which Lutken 17 has called special attention. In or-

der to explain why these specimens have come so near

the surface and so far away from their true home in

the depths that they could feel the effects of storm,

the assumption has been made that they were troubled

by parasitic worms — it is known that Ray’s Bream

suffers from them greatly, especially during summer—
and that it was this disease that drove them away

from their usual life and home.

a Eur. Mer vol. Ill, p. 454.

b Eksteom, 'Gbgs Vet. Vitt. Samh. Handl. 1850. p. 37.

c Naturh. Tidskr., 1. c.

d Mobius and Heincke, Fische cler Ostsee, p. 41.

e Brown-Goode: The Fisheries and Fishery Industries of United States , Sect. I (Wash. 1884), p. 335, where this species is also

said to have been found in Bermuda.

/ 1. c., p. 177.

9 1. c., p. 492.
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RASCH’S SEA-BREAM.

BRAMA LONGIPINNIS.

Fig. 24.

Length of the lower jaw more than

2

/5 of that of the anal fin ,
which is less than % of the length of the body.

Greatest height of the dorsal fin more than
2
/
5 of its length or than of the length of the head.

Fig. 24. Brama longipinnis from Hammerfest. nat. size. After Esmark

R. hr. 7; D.a -
4

A. h P. c 18; V. V 5 ; U. d x+ 15 + .<?).
2 8

1 22

Syn. Brama longipinnis, Lowe, Proc. Zool. Soc., Lond., 1843, p.

82; Lillj. Ups. Univ. Festskr. 4 Nov. 1864, p. 7.

Brama Raschii
,

Esm., Fork. Vid. Selsk. Christ. 1861, p. 238

cum tab.; Forh. Skand. Naturf. Mode, Christ. 1868, p. 521;

Collin, Forh. Skaud. Naturf. Mode. Kbhvn. 1873, p. 418;

Collett, Forh. Vid. Selsk. Christ. 1874, Tillaegsh., p. 46;

Lillj., tiv., Norg. Fiskar, p. 310.

(J)Brama princepis
,

Johnson, Proc. Zool. Soc., Lond., 1863,

p. 36.

('?)Brama Raii, Lute., /Spol. Atl., 1. c., tab. IV, fig. 2.

Obs. In his first description of this species Lilljeborg held

that Esmark’s Brama Raschii, now known both in Norway and

Iceland, should be considered identical with LcSwe’s Brama longi-

pinnis from Madeira. The objections to this opinion given by

Esmark, Collin, and Collett only concern the changes due to age

in the head and fins, which we have mentioned above and which

a I). — according to Lowe; —
3g

*n Brama princeps according to Johnson.

2 3
b A. 27 according to LOtken; — according to Lowe; — in Br. princeps according to Johnson.

c P. 20 according to Lowe; also in Br. princeps according to Johnson.

d C. 4 + 17 + 4 according to Lowe; 4 + 15 + 4 in Br. princeps according to Johnson. Esmark gives C. 20, whence I assume that

he also counted all the visible supporting rays. As usual, in the above formula by x we denote the upper and lower, simple, supporting rays.
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certainly apply here, too. Only the more elongated (lower) form of the

body might perhaps suggest a difference of species. But in a genus

which in this respect is as variable as Brama. we can scarcely draw

a difference of species from the higher or lower form of the body

when the difference is so small and measured in only one single spe-

cimen. Nor can I find any other reason for distinguishing Johnson’s

Brama princeps from this species than the fact that in the large spe-

cimens from Madeira (686—838 mm. long, excluding the lobes of the

caudal fin) examined by Johnson, there was “a broad keel on each side

of the middle portion of the tail”. This discovery is especially im-

portant as it clearly refers these forms to the group of the Scombro-

morph families, but it does not therefore preclude the possibility of

this being a character of age which has not yet appeared in the spe-

cimens described under the names of Br. longipinnis and Br. Raschii
,

the largest of which, Lowe’s specimen, is 463 mm. long. Thus in

Scandinavia as well as in the Atlantic off Madeira, we should have

to distinguish two species, which are called by the fishermen of Ma-

deira “Freira” (Br. Raii) and “Freira do alto” (Br. longipinnis).

From the changes due to age in the relative length of the dorsal

j
and anal fins, which are given below, it seems quite possible that the

-J: young specimen figured by(Towi?in fig. 2, plate IV of his much-quoted

work belonged to this speciesptnough to judge by the figure this circum-

stance, had it occurred in a more fullgrown specimen, would certainly

have referred it to the West Indian branch of the genus.

Rasch’s Sea-Bream is evidently an intermediate

form between Brama Raii and the West Indian branch

of the genus, the latter being distinguished by the

shortest anal fin, but, however, including a high-finned

form (Br. Brevorti) as well as two comparatively low-

finned (Br. Agassizii and Br. Saussurii)
a

,
between which

we should have to distinguish if the distinction of spe-

cies in this branch of the genus could be regarded as

fixed. The relation between Rasch’s and Ray’s Sea-

Breams is in most respects, however, a distinct ex-

pression of the different stages in one and the same

course of development, in which the former represents

the less advanced stages. This appears even in the

more perfect retention of the spines on the scales, but

also strikes us in several of the other changes due to

age, which we have traced as far as the scanty mate-

rials at our disposition and the measurements given by

other writers admit. It is with this object that we have

drawn up the following table of comparison, assuming

that Brama princeps represents one of the most highly

developed stages of Br. longipinnis.

Brama longipinnis Brama Raii

Esmark. Johnson. juv. sen.

Length of the body to the end of the middle caudal rays . mm. 334 (701—712)? 56.3 472

1) Length of the anal fin in % of that of the body. — - % 31.8 <38 40.9 42.4

2) „ „ ,,
lower jaw 55 55 55 55 55 55 anal fin „ 53.i — 34.8 29

3) Greatest height of the dorsal fin 55 „ „ its length.. ,, > 56 42.8 35.7 30

4) „ „ „ „ „ „ 55 „ „ the length of the head „ > 90 92.3—100 64.3 71.8

5) Length of the anal fin „ 55 55 55 55 55 55 dorsal „ 72 75 91.2 80.3

6) „ „ „ head „ 55 55 55 55 55 55
body 27.9 <27 24.8 21.8

7) „ 55 55 55 „ 55 55 55 55 55 55 dorsal fin — „ 63.2 46.4 55.5 41.4

8) „ 55 55 55 55 55 55 55 55 55 55 anal „ „ 87.7 61.9 60.9 51.5

9) „ „ X X X 55 55 55 55 55 55
pectoral fins 55 102.4 84.7 82.4 68.7

10) „ X X lower jaw 55 55 55 55 55 55 55 body 55 16.8 — 14.2 12.3

11) „ 55 55 55 55 X 55 55 55 55 55 55 head „ 60.5 — 57.i 56.3

12)' „ X X X X „ 55 55 55 55 55 55 dorsal fin 55 38.2 — 31.3 23.3

13) Breadth of the interorbital space
5) 55 55 55 55 55 55

lower jaw 57.7 — 51.2 48.3

14) Length „ „ dorsal fin
55 55 55 55 55 55 55 bodv 55 44.i <51 44.7 52.7

15) „ „ „ pectoral fins X 55 55 55 55 X X 55 55 27.3 /
>30

i
i <32/ 30.2 33

16) „ „ „ ventral „ 55 55 55 55 55 55 55 pectoral fins „ 45.2 16.9 38.8 24.3

17) „ 55 55 55 55 55 55 55 55 55 55 55
body „ 12.3 <6 11.7 8

18) „ 55 55 55 55 55 „ ,, „ greatest height of the dorsal < 50 20.8—20 73.3 51.3

In all these proportions except Nos. 4, 5 and 18 we

can easily see that where the changes of age in Br.

Raii show an increasing ratio, in Brama longipinnis the

percentage is least, and vice versa. We must, however,

pay attention to the age as well, provided it be expressed

by the length of the body, for then the specimens de-

“ With respect to these forms see Lunel, 1. c., pp. 182 etc.,

scribed by Johnson must have passed through changes

considerably greater than the oldest specimen of Br.

Raii. It is from this cause, too, that, in the three ex-

ceptional relations (4, 5 and 18), we should really look

for the ratio of Esmark’s specimen nearest to, but still

below or above that of the older specimen of Br. Raii.

Plate II.

Scandinavian Fishes. 11
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Besides the information we may thus gain from the

table, we also find in Br. longipinnis certain relations

which cannot be explained in accordance with develop-

ment. These chiefly concern the height of the body,

which in Esmark’s specimen is considerably less than

in Br. Bail. The specimens of Johnson, however,

level this difference, though they contradict the direc-

tion of development which seems to be indicated by a

comparison between the two specimens of Br. Baii,

just as the exceptional relations mentioned above.

This want of accordance suggests a true distinction of

species or a difference in the course of development",

even though the differences expressed in the above

table may be eliminated by a richer supply of mate-

rials for examination. The scales correspond in form,

as we have mentioned, to those of the preceding spe-

cies, but their number is considerably less, there being

only from 41 to 45 in the lateral line according to the

statements to which I have access. In the colouring

there seems to be no real difference from the preceding

species.

Rasch’s Sea-Bream has been met with in the North

on only two occasions, once when it was caught in

Varge Fjord off Alten in Norwegian Finmark, and a

second time when it was cast ashore on the Westman

Islands, Iceland. The rarity of this fish naturally pre-

cludes all possibility of its possessing any special value

for the fisherman.

Fam. CAKANGIDiE.

Form of the body elongated or high
,
perciform or strongly compressed. Eyes middle-sized or fairly large. Of

the external bones of the head the preoperculum and sometimes the frontal bones dentated at the margin or furnished

with spines during youth
,
but in adult specimens smooth. Scales small or middle-sized— sometimes absent — and

with smooth margin, sometimes, though only in the lateral line, resembling high, spinous plates. Spinous-rayed part

of the dorsal and anal fins (or the anterior dorsal and anal fins, where each of these fins is double) shorter than

the soft-rayed part, but in youth at least, well developed; at least tivo spinous rays before or at the beginning

of the anal fin. Simple, pointed teeth in sparse rows or a card on the jaivs and palate, during youth at least.

The superior longitudinal ridges of the skull highly developed, the high supraorbital crest anteriorly prolonged on

the surface of the frontal bones as well. Ventral fiats thoracic, and though sometimes reduced by age in size as

ivell as structure, generally composed of 1 spinous ray and 5 soft. Branchiostegal rays usually 7 b
. Branched

rays in the caudal fin 15 at least. Total number of vertebrce generally 24 or 25, 10 of which are abdominal.

From the Mackerel family as adopted by Cuvier

Gunther" removed the greater part into a separate

family, Carangidce, the family of the Horse-Mackerels,

which he characterized by the number of the vertebrae,

stating that in these fishes it is lower than in the true

Mackerels and their nearest relatives
d

. Gill" has

pointed out a safer character, drawn from the structure

of the skull and most distinctly expressed, as far as

we can see, by the different development of the longi-

tudinal ridges on the occiput, the forehead and the

temples. In the Carangidce these ridges are compara-

tively high, especially the middle, supraoccipital ridge,

which extends forward over the coalescent frontal bones,

and reminds us of the preceding family. The other two

ridges belong to the temporal region, whence they ex-

tend more or less forward on each side of the skull,

the one starting from the mastoid (epiotic) bone and

sometimes, as in Trachynotus, continued along the side

of the frontal bones as far as the rostral region, where

it meets the ridge of the opposite side, or, as in Ca-

a So far as we can rely on the results attained by a study of the trifling materials which this species has hitherto afforded us.

6 Gill, however, states that they vary between 5 and 10.

c Cat. Brit. Mus., Fish., vol. II, pp. 354 and 417.

d Gunther points out (1. c., p. 417) that the genera Cliorinemus and Temnodon (Pomatomus)
form exceptions: “but a comparison

with Lichia shows that their natural position is by the side of this genus.” That Naucrates, which Gunther placed among the Scombridce

because of the number of its vertebrae, should really be referred to this family, has already been stated by Gill (Proc. Acad. Nat. Sc. Philad_

1862, p. 431). That the number of the vertebrae may be of less systematic importance than Gunther here, as in other questions, e. g. in

the Salmonidce, ascribed to it, is also shown by Heincke’s observations of the variations in this respect in the common Herring.

e Proc. U. S. Nat. Mus., vol. V (1882), pp. 487 etc.



HORSE-MACKERELS. 83

ranx

,

apparently ending at the middle of the orbits or

over their anterior part, but continued more or less

distinctly by the marginal ridge of the frontal bones.

The other, outer lateral ridge on the skull starts from

the os squamosum, (pteroticum) and is generally con-

lined to the posterior frontal bone (os sphenoticum),

but sometimes extends to the middle of the orbits.

Though these ridges are not wanting in the true Mac-

kerels, they are much less highly developed and do

not extend so far forward". This difference, however,

like the number of the vertebrae, is an internal one

and as a character is thus subject to practical difficul-

ties in its employment for the determination of species

belonging to this family. Furthermore, as it is rather

a difference in the degree of development than in form 6

,

its validity as a family character may be doubtful,

though we here retain the Carangoid family in order

particularly to distinguish the Horse-Mackerels in our

Fauna as a connecting link between the Bramidce and

the Mackerel group, a position clearly pointed out for

them by the development of the above-mentioned, lon-

gitudinal ridges on the skull.

The correctness of this procedure is also shown

1 >y the developmental changes due to age, which are

better known in the Carangidce than in the Scombridce.

The most detailed information on this point
0

is given

by Lutken in his excellent work 1

*. It is a universal

rule that in the Carangidce, as in the Scombridce, the

margin of the preoperculum is furnished with teeth or

spines during youth, there generally being a few large

spines at the corner and smaller spines or teeth on

each side of them 0
. In the Pilot-fish (Natterates) si-

milar spines appear not only on the preoperculum but

also on the posttemporal bone, the supraorbital margin

of the frontal bones and even the rostral region7. These

juvenile marks bear witness to the original analogy

between this family and the JBeryx type, as well as

with the Cottidce
,
though the Carangidce are unques-

tionably brought nearer to the latter by the compara-

tively late appearance of the scales on the body, which

in certain forms are completely wanting. The other

changes due to age, as we have already seen in the

Bramoids, consist in the elongation of the form of

the body and of the pectoral fins — the latter becoming

more and more pointed and directed more and more

upwards with a more horizontal base — and also in

the diminution of the ventral fins. We have also to

notice in the Carangidce the reduction of the first dorsal

fin and of the spinous rays in the anal, the changes

in the latter causing some likeness to the family of the

true Mackerels. In some Carangidce (Selene vomer), as a

compensation for this reduction, the anterior parts of

the second dorsal and the anal fins are developed into

high, falciform flaps and the pectoral fins are simulta-

neously elongated. In others again (Selene setipinnis)

age also causes a reduction in the length of the anterior

parts of the dorsal and anal fins.

In a family with so great changes of development

the definition of the genera and species has naturally

been difficult and unfixed, for the different stages of

development, before their correct signification was known,

were regarded even as separate genera. However, even

after the corrections made by later writers on this

point, the Carangoid family still contains a large num-

ber of species. Jordan and Gilbert 51

estimate the

number as high as 180, the great majority of which

belong to the tropic seas of both hemispheres. Many

are highly esteemed as an article of food, and as they

a The difference is given by Gunther, though not as a family character, and may be found in his descriptions of the skeleton of

Scomber scoi?ibrus {Cat., 1. c., p. 358) on the one hand, and Caranx trachurus {Cat., 1. c., p. 421), Chorinemus lysan {Cat., 1. c., p. 472)

and Lichia glauca {Cat., 1. c., p. 478) on the other.

b This is also the case in the large species of Tunnies, where these ridges are, it is true, comparatively much lower than in the

Carangidce, but still high enough to cause it to be referred to as an exception when the supraocipital ridge in Orcynus tliynnus (see Cuv.,

Val., Hist. Nat. Poiss., VIII, p. G6) may be traced as far forward as the ethmoid bone.

c There are several remarks on the subject, however, in Gill: Proc. Acad. Nat. Sc. Philad. 1862, pp. 430 and 440.

d Spolia Atlantica, 1. c., pp. 504—552.

e In an Indian species, Caranx (Carangiclithys) typus, these teeth are retained even by adult specimens, provided that Bleeker's de-

scription be really based on examination of fullgrown specimens; and in Caranx Upturns from the West Indies, they occur as uniform teeth

at the corner of the preoperculum, though they are scarcely visible except on the skeleton. On the removal of the skin both the suboper-

culum and interoperculum also present distinct crenulations at the outer margin.

f That this genus, too, should be regarded as representing the earlier developmental stages of the family type, appears from its colo-

ration, from the dark transverse bands, the number of which diminishes with age, while in Caranx these bands are generally present, it is

true, but only as a juvenile character. Caranx uraspis {Uraspis carangoides), however, according to Bleeker, retains these transverse bands

even when fullgrown.

a Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16, p. 431.
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often occur in shoals, wandering at the surface out at

sea or along the coast, they are of great importance to

the fisherman. Their economical value, however, is far

less than that of the true Mackerels. Only one species

belongs to the Scandinavian Fauna.

Genus CARANX.

The lateral line proper armoured, at least in part. '

sides. A spine starts, in a forward direction from the

ray in the anti

All the (Jaranyidee furnished with scales, which,

like the Sticklebacks, have the lateral line wholly or in

part covered with plates, — the form of which strongly

reminds us of the high scales we have seen in the

Bramoids — are so closely related to each other that

with Gunther we may well unite them into one single

genus. The variety of form — about 80 species are

more or less known — may induce us, it is true, to

search for subdivisions within this genus. Such divi-

sions have been proposed, grounded partly on the dif-

ferent extent of the armour on the lateral line, partly

on the breaking-up of the posterior parts of the dorsal

and anal fins into small, separate fins which occurs in

some species. Both these differences, however, are met

with as changes due to age in forms so closely allied

in other respects that the assumption of a generic di-

stinction appears unnatural. Lutken", too, though he

still adopted the genus Trachurus as distinct from

Caranx, writes as follows: — “At a certain age (at a

length of 17 mm.) only the posterior half of the lateral

line is distinct, and one might more readily suppose

the young specimen before him to belong to Caranx

than to Trachurus .” True, the same remark applies

to the covering of scales, which is absent in the fry;

but in addition to this lack of scales we find in Gall-

idithys so striking a development in the high form of

the body and so great a reduction of the first dorsal

fin that we may well follow Lutken and designate

these forms by a special generic name, pointing to

their importance as intermediate forms between Caranx

and Selene.

In Caranx the system of the lateral line shows so

high a degree of development as to place it on a level

with or even above this system in Cantharus. From

the arcuate canal in the posttemporal region (above

the gill-cover and the upper corner of the gill-opening)

° Spol. Atl., 1. c., p. 536, on Trachurus Cuvieri.

b This membrane, it is well known, does not contain fat, but

presence of which round the mueiferous canals of fishes has already b(

The other scales on the body cycloid. Tail keeled on the

fourth, interneural bone
,
which supports the first, spinous

rior dorsal fin.

which is continued without interruption by the lateral

line proper, anteriorly there start two branches. The

one as usual follows the outer edge of the preoperculum

downwards and sends out its numerous lateral branches

with small pores in the ‘adipose membrane’ which

covers the broad margin of the preoperculum, and is

continued on the lower side of the lower jaw. The

other branch of the temporal canal advances towards

the posterior orbital margin but divides into two, the

one being continued forward above the eye to its

middle point, the other belonging to the suborbital

ring and, together with its many small branches in a

downward direction, covered by the ‘adipose membrane’ 6

which lies over the posterior and anterior portions of

the eye. These small branches and pores are, as usual,

most distinct on the preorbital bone. From the tem-

poral canal there also starts the ordinary upward branch

towards the occiput, but in this case the most impor-

tant continuation of the latter is the dorsal canal (the

dorsal lateral line), which runs along the base of the

dorsal fins, often right to the end of the posterior one.

From the bow which forms the connection between

this dorsal canal and the temporal one, there starts

backwards, from the concave side of the bow, a smaller

canal between the dorsal one and the lateral line pro-

per, but nearer the former; and forwards, from the

convex side of the bow, run the ordinary canal from

the mastoid region, continued on the side of the fore-

head to the nasal region, and also another, smaller

canal in the supraoccipital region as far as the inter-

orbital space, where it meets the corresponding canal

of the opposite side and united with this is continued

along the middle of the forehead as far as the anterior

orbital margin. In Caranx trachurus all these divisions

of the system of the lateral line have transverse bran-

ches at right angles to them, which in their turn send

is a hyaline (gelatinous) connective tissue (“ Gallertgewebe”
,
Leydig) the

en remarked by Leydig ( Lelirbuch der Ilistologie, p. 24).
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out transverse branches on each side. But in the la-

teral line proper the transverse branches of the first

magnitude (a pair for each plate, one upwards and

one downwards) send out only backwards a number

(from 5 to 7) of secondary branches", which open into

the posterior margin of the plate. In older specimens

of this species, in which these canals often become in-

distinct, we may still find numerous, scattered pores,

especially on the back and head, which are the orifices

of the system of the lateral line. Of the other species

of the genus, Caranx torvus has the dorsal canal simi-

larly continued almost to the end of the second dorsal

fin, but in Car. armatus we have not been able to trace

it farther than the beginning of the first dorsal, and

in some specimens of Car. Upturns it may be traced

to the end of the second dorsal, in others only to the

beginning of the first, as is also the case in the genus

Selene. The variations in this respect indicate the

transition to Temnodon and the true Mackerels, some

of which have only a rudimentary dorsal canal, while

others are without it altogether.

In Caranx , as in Selene
,
Trachynotus and Lichia

(I am unable to speak with certainty of the other Ca-

rangidce), the first three interneural bones are separate

from each other, while the others are more or less clo-

sely united by the osseous ridges on their back and front.

The coalescence is most complete between the 4th and

5th. From the 4th grows out in a forward direction

the spine mentioned in the diagnosis, and the first spi-

nous ray in the anterior dorsal fin is supported by the

same bone. On each of the first three interneural bones

there is a process in a forward direction which corre-

sponds to the spine just mentioned. These processes

do not, however, project above the skin, though the

tops of these three bones are sometimes visible as oblong

knobs in the edge of the back in front of the first

dorsal fin.

The genus Caranx has gained some further interest

in an anatomical respect from an observation the

universal signification of which within the genus is,

however, still unknown. The chief function of the air-

bladder is, as is well known, to enable the body of the

fish to maintain or attain the same specific gravity as

that of the surrounding water. Thus, it is more com-

pressed (the size of the fish smaller), but contains more

gas (of greater density) in deep water than near the

surface. When the fish gradually rises or sinks in the

water or only slightly changes its position, the quantity

of gas in the air-bladder is altered in proportion. When

the fish is rising and it is necessary to diminish the

quantity of gas, the Physostomi, whose air-bladder is

furnished with a pneumatic duct, thus enjoy a great

advantage, for those fishes which have no pneumatic

duct, can only gradually diminish the quantity of gas

by absorption. Hence, too, the great difference in the

effect upon different fishes of a change in the pressure

upon the water, e. g., when the pressure is diminished.

Those which have no air-bladder, seem but very slightly

affected by the change; those which have an air-bladder

with pneumatic duct, emit gaseous bubbles through the

mouth and gill-openings, but those which have an air-

bladder without pneumatic duct, are drawn upwards in

spite of their struggles to sink deeper and deeper, until,

if they find it impossible to descend, they are quickly

borne to the surface, where they lie swollen up and

unable to move. In his endeavours fully to investigate

this point Armand Moreau'' found that Caranx trachu-

rus
,
far from being borne to the surface like the Basse

and the other Physoclysts experimented on, when the

air above the vessel in which it was placed, was rarefied,

seemed only slightly uneasy and emitted only small

gaseous bubbles. On closer examination he found in

the upper wall of the air-bladder, in a line with the

seventh rib, an opening surrounded by a raised, val-

vular margin and leading to a tube which follows the

right side of the aorta in a forward direction and after

a geniculate curve opens into the right gill -cavity.

Another peculiarity, the universal signification of

which is still to be decided, is the fact that the fry of

Caranx trachurus is a parasite of the Medusae, a cir-

cumstance which is one of the many discoveries made

by the late Professor A. W. Malm (see below).

The numerous species of this genus are excellent

swimmers and thus, for the most part, have a wide

range. They are therefore subject, as is usual under

such circumstances, to fairly many variations of form.

a They may be seen in McCoy’s figure {Prod. Zool. Viet., pi. XVIII), as it is reproduced in Fish. a. Fislier. N. S. Wales by

Tenison-Woods (SydnejT 1882) pi. XXII, fig. 1 a
,
showing the inside of a plate from the Australian Car. trachurus, which figure may be

compared with our figure of the high scales in Pteri/combus brama.
6 Ann. Sc. Nat., ser. VI, Zool., Tome IV (1876), Art. No. 8.
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THE SCAD OR HORSE-MACKEREL (sw. taggmakrilen).

CARANX TRACHURUS.

Plate V, fig. 3.

The lateral line proper covered along its whole length with transverse plates, which, on the posterior part of the

line
,
which is straight and longer than the anterior part

,
which is curved, are keeled and posteriorly furnished with

% of the length of the body and greater than the greatest depth of the

of its length. No finlets behind the dorsal or anal fin.

a spine. Length of the head about 2

body
,
'which is about 22

l

29—32“
A. 2/

1

27 -29 b
; P. 2 + 17 1. 18;

V. V.; C. *+16 1. 17+*; L. hit. 73—75+

jSyn. — ctiooQ
,
Aristot.

;
Tgayovgog

,
^Elian.: vide Artedi.

Scomber linea laterali aculeata, pinna ani ossiculorum 30, Art.,

Gen., p. 31; Syn., p. 50.

Scomber Trachurus, Lin., Syst. Nat., ed. X, tom. I, p. 298; Hetz.,

Fn. Suec. Lin., p. 340; Lacep. (Carana:) Hist. Nat. Poiss.,

vol. Ill, p. 57 et 60; Cuv., Val., ( Trachurus) Hist. Nat.

Poiss., vol. IX, p. 11, tab. 246; Ivr0y. (Garanx) Damn

Fiske, I, p. 263; Ekstr., Gbgs Vet., Vitt. Samb. Handl

1850, p. 37; Id. (cum Weight) Stand. Fiskar, ed. I, p

221, tab. 57; Malm, Ofve.rs. Vet.-Akad. Fork. 1852, p. 226;

Nilss., Stand. Fn., Fisk., p. 152; Gthr
(
Trachurus) Cat

Brit. Mus., Fish., vol. II, p. 419; Steind. (Garanx) Stzber

Akad. Wiss. Wien., Math. Naturw. Cl., Bd. LVII, Abth. 1

(1868) p. 382; Coll., Vid. Selsk. Forb. Christ. 1874, Til-

lsegsh., p. 50; Id. ibid. 1879, p. 32; Cederstr., Ofvers.

Vet.-Akad. Forb. 1876, N:r 4, p. 64; Winth. Naturh. Tidskr.

Kbhvn., ser. Ill, vol. XII, p. 15; Id., Zool. Dan., Fiske,

p. 19, tab. IV, fig. 1
;

Day, Fish., G:t Brit., Irel., I, p.

124, tab. XLIV
;

Lillj., Sv
.,

Norg. Fisk., I, p. 330; Mob.

u. Heincke, Fisclie der Ost-See, p. 37.

Trachurus sauries, Raein., Caratteri cli Alcuni Nuovi Generi

(1810) p. 20; Jord., Gilb., Syn. Fish. TV. Amer. Bull. U.

S. Nat. Mus., N:r 16, p. 912; Brown-Goode, Fisher. In-

dus tr. U. S., part. I, p. 326, tab. 103.

Garanx semispinosus

,

Nilss., Prodr. Ichth. Scand., p. 84.

Trachurus Linnei, Malm, Gbgs, Boh. Fn., p. 421; Lute.,

Spot. Ail., Vid. Selsk. Skr. Kbhvn. ser. V, Naturv. Mathem.

Afd., XII (6 ), p. 533.

The usual size of the Scad in the Cattegat is from

27 to 30 cm. The largest Ekstrom ever saw measured

395 mm. from the tip of the snout to the end of the

middle rays of the caudal fin. The body is fusiform, an

intermediate form between that of the common Mackerel

and the Perch, somewhat compressed and so deep that

the greatest depth, which is half way along the first

dorsal fin, is about 22 % or 23 % of the length of the

body. The greatest thickness, measured at the same

point, is about half the greatest depth. The back is

broad and rounded up to about the middle of the se-

“ Exceptionally 33—35, according to Steindachner.

b 25—30
tt " J ^ “ 1 tt tt tt

c 70—79
It i i V

, ,, ,, ,,

c.ond dorsal fin, as is also the front part of the belly.

On the belly from the insertion of the .ventral fins to

the vent, there is a groove into which the ventral fins

may sink, and behind that another which contains the

vent together with the two spines before the anal fin

and the anterior part of that fin. A similar groove,

in which the first dorsal fin and the anterior part of

the second may be hidden, runs along the back. The

head is of average size, cuneiform and so strongly

compressed underneath that the branches of the lower

jaw and the two interopercula touch below the isthmus.

The length of the head is from 26'5 % to 27‘5 % of the

length of the body. The forehead is rounded with a

narrow, filiform carina (the outward sign of the supra-

occipital ridge) in the middle. It slopes towards the

snout in a curve continued by that of the back. The

snout is blunt and the mouth of average size. The

lower jaw is the longer; its articulation, which forms

an obtuse angle, is situated somewhat behind the an-

terior margin of the eye, and its length is equal to

the distance between the tip of the snout and the po-

sterior margin of the pupil. Fine teeth, which are

scarcely distinguishable, are set in both jaws, on the

tongue, on the wide head and the shaft of the vomer

and on the palatine bones. The eyes are large and

set high. Their vertical diameter is from 24 % to 22 %

of the length of the head. The nostrils are nearer the

eyes than the snout. Of the bones of the gill-cover

the preoperculum is the largest: its margin is smooth

and rounded at the corner. The operculum is small and

triangular, with a crescent-shaped incision in the posterior

margin, which is filled by a membrane, on which we

find the large black spot so common in this genus. The

gill-openings are large. The branchiostegal membranes

are free, but that on one side of the body is united
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below the isthmus to that on the other side. There

are 7 curved, branchiostegal rays on each side of the

body. The body is covered with small, thin, oval scales

of different sizes, and only the tins, the caudal fin ex-

cepted, the snout and the lower jaw are naked. The

smaller scales of the body grow even between the pla-

tes of the lateral line, especially in the front part. The

lateral line begins at the upper margin of the gill-

opening, then runs in an almost imperceptible upward

curve to a point vertically above the vent, where it

forms a downward curve, and is then continued in a

straight line to the base of the caudal tin. It is com-

pletely covered by about 7 5 transverse plates. Of these

plates the anterior ones, from the beginning of the line

to its curve at the end of the pectoral tins, are smooth
;

but from this point they are furnished with a high, sharp

keel, which ends behind in a strong spine. The height

of the keel gradually increases and hence the tail is

twice as broad as high at the end of the dorsal tin. The

number of spinous plates is from 35 to 38. These keels

may be traced even in the skeleton by the hook on

each side of the last caudal vertebra. The vent is

about half-way between the tip of the snout and the

middle of the base of the caudal tin, or a little in

front of (sometimes at) the middle of the body®.

The anterior dorsal tin begins with a spine point-

ing forward and often covered by the skin, vertically

above the insertion of the ventral fins, and ends above

the vent. It is short and high, with 8 unarticulated,

but weak, rays. The posterior dorsal tin is long, ends

above the end of the anal tin and generally contains

from 30 to 33 rays. The first of these is unarticulated

and half as long as the second, which, like all the

others, is branched and articulated. The pectoral tins

are narrow, falciform and equal in length to the head.

They each contain 19 or 20 rays, the two uppermost

undivided and the top one of all unarticulated, the

others branched oftener and oftener to the lower side

of the tin. The ventral tins are long and pointed, ex-

tending almost to the vent. In form the anal tin is

like the second dorsal. It generally contains 28 or 29

rays, the first of which is unarticulated. In front of

this fin is another smaller one, with only two, small,

spinous rays, which are joined by a membrane. The

caudal tin is crescent-shaped, with 18 or 19 long rays,

the two outer ones being undivided; there are also 4

or 5 smaller (rudimentary) rays at the top and bottom

of the base.

The colour of the back is dark olive-green with

lighter, wavy, transverse bands. The head and the

sides below the lateral line silver with a dash of orange,

like mother-of-pearl. The iris silver-white, the pupil

dark blue. The interior of the mouth black like the

inner side of the branchiostegal membrane, which is

edged with silver. A large black spot at the upper

margin of the gill-opening. The anterior dorsal fin

transparent, the posterior dark gray, as is also the

caudal: the other tins white.

The interior of the abdominal cavity is dark in

colour, the liver pale red, large and bilobate, and the

spleen large and triangular. The kidneys are black

and of average size. The intestinal canal bends twice.

The stomach is large and there are a large number

of pyloric appendages (from 12 to 20, according to

Gunther). The ovaries are large, but the eggs small.

The food of the Scad consists of small fry and

crustaceans. The most usual contents of the stomach

are young Herrings, Sprats, or Sand-launces. It occurs

in the Cattegat all along the coast of Bohuslan and is

by no means rare, but is always taken singly. Ekstrom

never found it in shoals, as it lives in other places,

and could never hear of its being so found. According

to Nilsson, it has, in addition to the name given here,

those of taggsill and, off Kullen, staggsill and staksill
h

.

Malm says that in Bohuslan it is called piggmakrel

(Picked Mackerel) and sJcrej, while Cederstrom also

gives the name of silfverfisk (Silverlish).

The Scads which are caught by whiffing (Sw. rann-

dorj —- running-line) during the Mackerel-fishery in

Bohuslan, at the beginning of June, have ripe roe in

the ovaries. It may therefore be assumed that the

spawning-season occurs in this month, though no place

is known where this fish spawns. Most probably it

does so out at sea. That it really does spawn in the

Cattegat, is proved by the occurrence there of the fry, in

company with the large jelly-fish ( Cganea capillata) so

common there, of which it seems to be a sort of para-

site
c
. The fry stay under the body of the jelly-fish,

among its ovaries, and seem to feed exclusively on its

eggs. This most remarkable habit was first observed by

“ In Todd’s figure (Brown-Goode, 1. c.) the vent is situated considerably in front of the middle of the body.

b All three names are about equivalent to ‘Spiny-Herring’. Tr.

c Malm (1. c.) also found the fry in Rliizostoma Aldrovandi.
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A. W. Malm, who described it in the report of the

Royal Swedish Academy of Science for the year 1852.

Mr. I. W. Grill has subsequently described, in letters

to Ekstrom, some minute observations on this point,

which were made in Heligoland.

Fry have thus been found of very small size. From

the 22nd of July to the 18th of August", Malm found

specimens from slightly over 12 mm. up to 36 mm. in

length, and Mr. Grill says that on the 25th of Sep-

tember he found 23 fry about 35 mm. in length under

a jelly-fish about 16 cm. in diameter. Generally only

feAv, from 3 to 7, are found under the same jelly-fish.

If removed from the jelly-fish and thrown into the

water near it, they at once endeavour to regain their

hiding-place, and at the approach of danger they creep

close to the disk of the jelly-fish among its threadlike

organs. Hike all very small fry, they are at first quite

unlike the adult fish, being short, with a high head of

peculiar shape and with the mouth turned upwards.

Until they are about 20 mm. long, the greatest depth

of the body exceeds the length of the head; but when

they are no more than 70 mm. long — at this age

they have left the jelly-fish — they have become normal

in this respect, the greatest depth of the body being from

about 84 to 82 % of the length of the head. The plates

of the lateral line first appear, though indistinctly, in

specimens from 15 to 20 mm. long; afterwards they

become more distinct and the lateral carinae appear.

In young specimens 35 mm. in length these parts of

the body have quite the same form as in the fullgrown

fish. Shortly after the fry have attained this size, in

September (or later?), they apparently leave the jelly-

fish and live independently, in company with young

Herrings and Sprats. Scads of this kind from 75 to 100

mm. in length, are fairly common late in autumn, when

they are taken with other fish in the seine.

During summer the Scad is lean, but in autumn,

when it comes near shore, it is fairly fat and the flesh

is but little inferior to that of the Mackerel either in

quantity or in quality.

No special method of fishing for the Scad is prac-

tised in Sweden: it is only occasionally taken in seines

drawn for other fishes. This is also the case in the

Avest of the Baltic, Avhere the Scad occurs, but probably

goes no further east than the coast of Mecklenburgh.

In the Baltic, too, it is generally taken singly, though,

according to Mobius and Heincke, it is sometimes, in

autumn, met Avith in shoals. Thus in November, 1872,

about 32,000 Scads Avere taken in the Bay of Bckern-

forde. A similar occurrence has happened in Norway,

too, Avhere, according to Collett’s assumption, the

Scad goes at least as far north as Troudhjem Fjord.

It appeared there in large shoals in the summer of

1862 and came up the fjords betAveen Stavanger and

Bergen. It sometimes appears in still larger shoals on

the English coast. Off Glamorganshire, on the 29th of

July, 1834, in the evening, the Avhole sea Avas so full

of Scad that the surface seemed in a state of fermen-

tation; and these enormous shoals continued to pass

up the Bristol Channel for a Aveek''. In mid-ocean, too,

it collects in shoals at the surface, but generally near

some reef
c

,
as on the Josephine Bank, betAveen Portu-

gal and the Azores, Avhere at midsummer the SAvedish

expedition of 1869 fell in Avith numerous shoals of

Scad, on Avhich the gulls feasted greedily.

In the Mediterranean and the Atlantic outside it

two varieties have been distinguished from the northern

Scad'S Avhich, hoAvever, occurs there also. Thus Malm

gave the northern form the name of Tracliurus Linnei

and characterized it as having at most 79 comparatively

high plates on the lateral line. According to Lutken,

the one of the Mediterranean forms, Tracliurus medi-

terraneus
,

is distinguished by from 79 to 92 (according

to Steindachner, from 79 to 86) similar, but lower

plates. In the other, Tracliurus Cuvieri, in contra-

distinction to the tAVO forms just given, the straight,

posterior part of the lateral line is said to be shorter

than the anterior part or at most equal to it, Avhile

there are from 93 to 108 plates of average height on

the lateral line, and the ventral fins are exceptionally

short in comparison with the pectoral — in old spe-

cimens scarcely more than l

/s of the latter in length.

These differences evidently run side by side with Avell-

knoAvn changes due to age. The height of the lateral

° Cf. Gbgs, Boh. Fn., p. 452.
1 Yarrell, Brit. Fish., ed. 1, vol. I, p. 155 and Day, 1. c., p. 125.

c See the Magazine Framtiden, 1870, p. 348, note.

d Cf. Lutken, 1. c.

e Caranx Cuvieri, Loave, Trans. Zool. Soc. Lond., vol. II, (1873) p. 183, according to him = Seriola picturata, Bowdich, Excurs.

Madeira (1825) p. 123, fig. 27.



SCOMBROIDS. 89

plates as well as their number also varies in individual

cases. Thus the development of form in accordance

with the changes due to age, has become most advanced,

both in the Atlantic and in the Pacific, in the warmer

parts of the ocean, where this species without doubt

has its original home.

Fam SCOMBRI I) M.

Body fusiform
,
more or less elongated. Head underneath (itowards the lower jaw and the isthmus) so compressed

that as a whole it more or less closely resembles a three-sided pyramid. Eyes middle-sized or small. Of the ex-

ternal bones of the head the preopercula during youth are dentated at the margin or furnished with spines
,
in

adult specimens smooth (like the other bones). Scales small or completely wanting
,
but in the region of the pectoral

fins most often large and forming a ‘

corslet Spinous part of the whole dorsal fin-system shorter than the soft-

rayed; but there being two dorsal fins ,
the anterior (spinous) is longer than the continuous part of the posterior,

ivlien the latter, as well as the anal, has a number of finlets behind it
a

. No free spinous ray
,
or only one

,
in

front of the anal fin. Simple, pointed, conical or compressed (cutting) teeth, at least in youth, on the jaws and

generally on the palate as well. Jaws of equal length, or the lower somewhat longer than the upper. Upper lon-

gitudinal ridges of the skull comparatively little developed: supra-occipital ridge not continued (at least not without

a break) on the frontal bones. Ventral fins thoracic, generally with one spinous ray and five soft. Gill-openings

large, and branchiostegal membranes separate. Branchiostegal rays 7. Branched rays in the caudal fin at least

15 h
. Vertebrae more than 25 c

,
more than 10 of which are abdominal.

It is the Mackerel family, next to those of the

Herring, Cod and Salmon, that is the most important

to man from an economical point of view. Their so-

ciable life makes these fishes comparatively easy to

catch, and their good flavour and fatness give them a

place of honour in the kitchen. This is also true,

though in a less degree, of the preceding family, which

the Scombroids, as we have already said, resemble

so closely that the family-character is restricted to a

higher or lower degree of development of certain pe-

culiarities. In the Mackerel family, however, we never

find the body so high and compressed as it sometimes

is in the Carangidae. Further, in the former family,

the eyes are not so large as in some species of the

latter, the bony ridges on the skull are not so high

or so long, nor is the reduction of the ventral fins or

of the first dorsal so great. But the spinous rays of

the anal fin to a great extent vanish, and in the fusi-

form body, which is more or less elongated, we may

sometimes find the number of vertebrae to be as high

as 45.

The system of the lateral line is much less de-

veloped, externally at least, than in certain of the Ca-

rangidce. The distinct dorsal canal is either entirely

wanting or, as in Scomberomorus ( Cybium), only ex-

tends as far as the beginning of the first dorsal fin'*.

In the Scombroids the articulation of the mouth is

peculiarly arranged. On the outside of the lower jaw

is a well-defined groove, which really corresponds to

the fold beneath the underlip when it is laid down,

in other fishes. This groove is continued in a down-

ward direction back from the corners of the mouth.

There is a corresponding groove in the upper jaw; but

this is formed under the inferior margin of the pre-

“ In the genus Elacate, which, it appears to me, should hardly be separated from the Scombroid family — Gill, however (Cat. Fish.

East. Coast N. Amer., 1873, Smiths. Misc. Coll., No. 283, p. 29), has made it a distinct family, after having previously (Proc. Acad. Nat.

Sc. Philad. 1862, p. 126) referred it to the Carangiclce —- the whole of the soft-rayed part of the second dorsal fin (as well as of the anal) is con-

tinuous, and in this case the spinous-rayed part of the dorsal — here broken up into free spines — is shorter than the soft-rayed. This is

also the case in some species of Echeneis, which genus may still lay claim to a place among the Scombridai, though the family-diagnosis

can scarcely notice all such variations.

b According to Lilljeborg, Auxis thazard has only 14 of these rays.

c According to Gunther, there are only 25 vertebras in Elacate.

d On the other hand a ventral branch of the lateral line occurs in Orcynus (Thynnus) bilineatus
,

a Tunny from the Red Sea which

has been described by Ruppell.

Scandinavian Fishes. 12
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orbital bone. Both grooves serve to receive the upper

jaw when the mouth is closed. For this purpose in

the Tunnies there is an expansion of the furrow in the

lower jaw at the corner of the mouth, where the broad

posterior part of the upper jaw may rest. This ex-

pansion is fairly great even in Anxis. In the true

Mackerels the upper jaw-bone slides completely under

the preorbital bone, when the mouth is closed, and

thus the expansion of the groove in the lower jaw is

inconsiderable.

Of the air-bladder there is nothing to remark,

save that it is sometimes wanting in species very closely

related to others where it is present. This family,

however, like the following, is remarkable for the power

which some of its larger members possess, of raising

their own temperature considerably above that of the

surrounding water. Davy states" that on his voyage

to Ceylon he found the temperature of body in a Bonito

— “in the deep-seated muscles in the thickest part of

the fish, a little below the gills” — to be 99° Fahr.,

while the temperature of the water at the surface

was only 80.5°. He was also informed by fishermen

that they had observed the same circumstance in the

Tunny and in other large species of this family 6
. This

increase of temperature is connected with the great

muscular activity enjoyed by the Scombroids. This mus-

cular activity has its physiological conditions in an

abundance of richly corpuscular blood, a powerful 0

respiration and circulation, a thick, muscular heart and

a strong innervation not only of the muscles of the

body, but also of the organs of respiration. Thus Davy

found the basal ganglia of the gills (ganglion branchiate,

belonging* to nervus vagus

)

to be larger in the Scom-

broids than in other fishes and almost as large as the

“electric ganglia” in the Torpedo. The quick and ready

movements of these fishes are also aided by the reduc-

tion of the scales of the body which generally occurs

in this family. The scales are sometimes fairly large,

as in the region of the pectoral fins, and cycloid or

— as in Scomber kanagurta from the Red Sea and the

Indian Ocean — with wavy striations and crenulated

at the margin. Often, however, they are wanting, at

least externally, either over the whole body or over the

greater part of its posterior portion, or else they are

imbedded in the skin, as on the cheeks, where, as well

as in the corslet, they are generally larger than on the

rest of the body. All the Scombroids belong to the

most active of salt-water fishes, and their power of

wandering so far is closely connected with their wide

geographical range.

About 70 species, all belonging to the seas of the

Tropic and Temperate Zones, are recognised and de-

scribed in Gunther’s Catalogue; but several of these

species are only imperfectly known, and on closer ob-

servation, as Lutken has shown with regard to the

Tunnies, will probably be explained as alterations due

to age or varieties of other species. The number of

forms within the family is large enough, however, to

admit of sharp disputes not only in the distinction of

the species, but also in their arrangement in genera.

Though this may depend to a great extent on our

ignorance of changes due to age in the different spe-

cies, an additional reason is the considerable size of

some of the species, which renders it difficult clearly

to understand the relations of form. All that we know

of the changes due to age, is summed up by Lutken d

in some observations on the spines of the preoperculum,

the larger jaw-teeth, and the shorter maxillaries of the

fry (in Scomber colias). He also describes some small

fishes from 8 to 17 mm. in length, which he refers

with good reason to some species of Tunny, and assu-

mes this to be Orcynus germo. These small fishes

(fig. 25) are short and compressed in form, with sharply

Fig. 25. Young Tunny, probably Orcynus germo.

3 times the natural size. After Lutken.

dentated preoperculum and with the second dorsal

and the anal fins continuous, but with signs of the

breaking-up of the posterior part into finlets. The

mouth is large, its aperture, when shut, rising at an

angle of 45°. The pectoral fins are broad and short,

and the ventral short and rounded. With regard to

the continuation of the changes of form during growth,

“ Edinb. N. Phil. Journ., vol. XIX (1835), p. 325.

b Cf. also Carpenter: Man. Physiol ., p. 481; Couch: Fish. Brit. Isl ., vol. II, p. 95; McCoy: Prodr. Zool. Viet., Dec. V, p. 24.

c The more complicated structure of the gills in the Swordfishes and in one genus of the Mackerel family (Acanthocybiuin), where the

several branchial laminae- coalesce into one lamina, meshed like a net, is also probably connected with this circumstance.

d Spolia Atlantica, 1. c., p. 482.
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Lutken has proved that the characters on which Cu-

vier’s Thynnus brachypterus is based, belong in all

probability, simply to juvenile forms of the large

Tunny ( Orcynus tliynnus

)

and that the same author’s

Th. coretta from the West Indies is only an inter-

mediate form between them. To this same species

he has also referred Stoker’s Th. secundo-dorsatis

from North America and Sciilegel’s Th. orientalis

from Japan. Furthermore, he has shown that in

Eutliynnus allitteratus the depth of the body and the

height of the dorsal and anal fins eventually increases,

and that Cuvier’s Th. hrevipinnis should be regarded

as a juvenile form of this species. Finally, he has

referred to the same changes of age and collected

into one species, which he proposes to call by Lace-

pede’s name Orcynus germo, all the long-tinned Tunnies

known as Thynnus alalonga, Th. albicora, Th. germo
,

Th. pacificus, Th. argentivittatus, Th. balteatus, Th. sibi

and Th. macropterus.

Merely from these remarks we may conclude

that the Scombroids with large jaw-teeth and with the

dorsal and anal tins low, only slightly pointed and

broken up into only few tinlets, may generally be re-

garded as less advanced in development of form. From

the measurements taken by McCoy® of different-sized

specimens of Orcynus thynnus from 18 in. 3 lines to

5 ft. 1 in. in length, we have the following results:

the positions of the dorsal, anal, and ventral fins move

forward as the fish grows older, and the height of

the second dorsal and the anal increases, while the

length of the pectoral fins and the snout seems first

to increase and then relatively to decrease. The rela-

tive length of the head, the dorsal fins, and the anal

fin seems also to diminish, though irregularly; and as

usual the relative size of the eyes decreases. In the

common Mackerel, on the other hand, we find that the

position of the posterior dorsal fin in relation to the

length of the body moves backward as the fish grows

older, while the distance between the front points of the

two fins increases. We may thus distinguish between two

different directions of development, the one represented

by the true Mackerel, the other by the Tunnies. From

the latter fishes Cuvier separated the genus Sarda 1
',

which is characterized by the comparatively large size

of its jaw-teeth and in this respect is an intermediate

form between the genus Scomberomorus ( Cybium) and

the other members of the family. Its chief peculiarity

is that, like several species of the genus Scombero-

morus
,

it displays least alteration in the extent and

shape of the first dorsal fin from those of youth. As

different directions of development the genera Echeneis

and Elacate are also easy to distinguish, the former

having the first dorsal fin changed into a sucking disk,

the latter having this fin broken up into free spines.

In the Scandinavian fauna only the three first- men-

tioned branches of development a,re represented, each

by two or three species. The systematic relations of

these species to each other may most easily be ex-

pressed in the following scheme:

I: Preorbital bone comparatively nar-

row, leaving at least the greater

part of the upper jaw-bone exter-

nally visible throughout its length,

when the mouth is closed:

A: First dorsal fin anteriorly pointed,

with a flap-like point in front.

Jaw-teeth comparatively small.

Height of the anal fin greaterO o
than its length. Genus Or-

cynus:

a: Hind portion of the body

and the belly for the most

part naked (without distinct

scales). Subgenus Euthyn-

nus:

a: Ventral sides silvery and

either plain or spotted with

black Eutliynnus allitteratus.

(3: Ventral sides silvery and

marked with black longi-

tudinal bands Eutliynnus pelamis.

b: Body covered with scales pos-

teriorly and on the belly as

well. Subgenus Orcynus Orcynus tliynnus.

B: The anterior part of the first dor-

sal fin forms an even, convex or

slightly concave curve continued

by the posterior part of the

upper margin of the fin. Jaw-

teeth comparatively large . Height

of the anal fin less than its length.

Genus Sarda:

a: Hind portion of the body

and the belly for the most

part naked. Subgenus Orcy-

nopsis Orcynopsis unicolor.

a Prodr. Zool. Viet ., dec. V, p. 22.

b Reyn. Anim., ed. 2, p. 199 = Pelamys, Cuv., Vai,., Hist. Nat. Poiss., vol. VIII, p. 149.
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b: Hind portion of the body and

the belly also covered with

scales. Subgenus Sarda Sarda pelamis.

II: The preorbital bone completely

covers the front part of the upper

jaw-bone and at least the greater

portion of the back part, when the

mouth is closed :

A: Hind portion of the body and

the belly for the most part naked.

Genus Auxis Auxis 1hazard.

B: Hind portion of the body and

the bellv also covered with scales.

Genus Scomber Scomber scombrus

Genus ORCYNUS.

Body terete and fusiform. In the preabdominal region the scales of the body form a corslet of larger and more

firmly fixed scales than on the rest of the trunk. Dorsal fins but little apart from each other
,
both the anterior

and the posterior being highest in front and pointed
,
with the upper margin deeply concave: second dorsal fin

(iexcluding the finlets ) situated, either completely or to a great extent, in front of the anal, which it closely re-

sembles in other respects. Height of the anal greater than the length of its base. Number of finlets behind the

dorsal and anal fins from 7 to 10 a
. Pectoral fins on a level with or sometimes below the eyes. Adipose eyelid

comparatively little developed. The preorbited bone leaves the broad, back part of the upper jaw-bone for the most

part visible, when the mouth is closed. Jaw-teeth small. On each side of the tail a high, longitudinal middle

carina without scales, and at the base of the caudal fin two lower and shorter carince, covered with scales and

posteriorly converging, one above and one below the middle carina. Pyloric appendages numerous and sometimes

united into a glandulous mass.

Subgenus EUTHYNNUS.

Body behind the corslet naked (without scales). Height of the anterior dorsal fin almost double {at least °/
3 ) the

length of the snout and greater than the height of the posterior dorsal. Depth of the anal fin about
2

/3 {from

60% to 70%) of the length of the ventral, which is more than
2

/3 {from 70 % to 84 %) of that, of the pectoral.

Length of the head less than half the distance from the tip of the snout to the second dorsal fin. Eyes of

average size. Palatine bones and vomer toothless as a rule, at least the latter, or with small deciduous teeth
6

.

Hcemapophyses of most of the caudal vertebree broad at the base and pierced by a large hole which in the anterior

part of the tail is so wide that the whole of the hcemapophyses resembles a network hung beneath the bodies of

the vertebree.

To Lutken belongs the merit of having first given,

in his Spolia Atlantica, both the external and internal

characters which mark this subgenus, which he named

Thynnus s. str., a title which he subsequently c
ex-

changed, however, for Euthynnus. The reduction of

the palatine teeth and the scales of the body, as well

as the comparatively small size of the head and the

great height of the first dorsal fin, seem to indicate

a During youth the number of anal finlets is only 7 ;
and aec

tail, both above and below.

b According to Moreau, Euthynnus allittercitus has teeth both

rine teeth in his specimen. According to Collett there are neither

always to be without vomerine teeth.

c See Jordan and Gilbert, Syn. N. Amer. Fish., Bull. U. S.

that in the development of the Mackerel-type it is this

group that has advanced farthest in the direction of

the Tunnies, though none of the species known attain

so great a size as the true Tunnies. In other respects,

however, as for example in the comparatively small

height of the anal fin and the fairly great length of

the ventral, Euthynnus takes the lowest rank among

the Tunnies and stands almost on the same level as

irding to Ruppell, in Ovcynus bilineatus there are only 6 finlets on the

on the palatine bones and on the vomer. Steindaohner found no vome-

pnlatine nor vomerine teeth in this species. Euthynnus pelamis seems

Nat. Mus., No. 16, p. 429.
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the true Mackerels. The height of the anal fin in both

species seems to vary between 60 % and 70 % of the length

of the ventral fins, while in the true Tunnies, as well

as in Pelamis, it is generally greater than or at least

(in youth) equal to the length of these fins.

Like the other members of the genus, the Euthynni

are pelagic fishes, belonging to the tropic and tempe-

rate seas, and only appear as occasional visitors within

the limits of the Scandinavian fauna.

THE TUNNINA.

EUTIIYNNUS ALLITTERATUS.

Fig. 26.

Distance between the first dorsal fin and the tip of the snout less than 28 % of the length of the body. Height

of the posterior dorsal fin about
1

/i of the length of the head. The hind portion of the bach steel-blue marked

with wavy black bands and spots
,
which melt into varying figures. The belly silvery

,
either plain or marked with

black spots.

Fig. 26. Euthynnus allitteratus. After Nilsson.

R. br. 7; I). 15 1. 16/
1—

/ VIII 1. IX; A. ——I VI—
' 10—12 '

’ 10— 12

VIII; P. 26 I. 27; V. 1

/3 ;
C. x+18+x.

Syn. Scomber allitteratus
,

Rafin., Car. JVuov. Gen., p. 46; Jokd.,

Gilb., (Euthynnus) Syn. Fish. N. Amer., Bull. U. S. Nat.

Mus., No. 16, p. 430.

Scomber Commersonii, Risso, Ichth. de Nice
,

p. 163.

Scomber quadripunctatus, Geoffr., Descr. de VEgypte
,

Poiss.,

tab. 24, fig. 5.

Scomber leachianus, Risso, Eur. Mer., vol. Ill, p. 416.

Scomber thunina, Cuv., Regn. Anim., ed. 2, vol. II, p. 198;

Cuv., Val., (Thynnus thunnina) Hist. Nat. Poiss., vol. VIII,

p. 104, tab. 221; Id. (Scomber) Regn. Anim. Illustr.,

Poiss., p. 118, tab. 46, fig. 1; Schleg. ( Tliynnus) Fn.

Japon., 4, Pisces, p. 95, tab. 48; Gthr, Ca.t. Brit. Mus.,

Fish., vol. II, p. 364; Nilss., Ofvers. Vet.-Akad. Forh. 1863,

p. 499, tab. 5; Malm, Gbgs, Boh. Fn., p. 416; Ltkn,

Vid. Meddel. Naturb. For. Kbhvn. 1879— 80, Heft. 3,

Ofvers. Vid. Mod., p. II; Winth., Naturh. Tidskr. Kbhvn.,

ser. Ill, vol. XII, p. 14; Id. Zool. Dan., Fiske, p. 24;

Moe., Hist. Nat. Poiss. Fr., vol. II, p. 421
;
Coll., Forli.

Vid. Selsk. Christ. 1882, No. 19, p. 1; Lillj. (Orcynopsis)

Sv., Norg. Fiskar, vol. I. p. 270; Coll. (Euthynnus) N.

Mag. Naturv., Bd. 29 (1884), p. 58.

Thynnus brevipinnis, Cuv., Val., 1. c. p. 112 (Cf. Lutken,

Spol. Atl., 1. c., p. 467).

Thynnus brasiliensis, Cuv., Val., 1. c., p. 110 (Cf. Gthr,

Cat. 1. c.).

Thynnus affinis, Cantor (Cf. Day, Fish. Ind., p. 252; Ltkn,

Sp. Atl, 1. c., p. 467).

Cuvier states that the distinction between the

Tunnina and the Tunny was known to Aristotle; and

he also refers to this species Aldrovand’s Pelamis

coerulea. Before Cuvier’s time Rafinesque and Risso
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had given descriptions of this fish, and Geoffroy St.

Hilaire the best figure then drawn. However, it is

much less known than the Tunny, though it has the

same wide range, having been found in Japan, the In-

dian Ocean, the Red Sea, the Mediterranean, Brazil,

and on the east coast of North America.

The Tunnina never attains the same size as the

Tunny. Risso gives 8 dm. as its greatest length. The

specimen from Limhamn described by Nilsson is 83

cm. long. The body is perfectly fusiform, a little

more elongated backward than forward. In his Spolia

Atlantica (1. c., p. 466) Lutken has given some mea-

surements of two specimens, which on comparison with

Nilsson’s measurements give the following indications

of the changes due to age:o O

Average.

Length of the body in millimetres 831 620 380 604

,, ,, head % of the length of the body 24.o 25.0 25.3 24.8

Height ,, „ first dorsal fin .. ., ,, _ 13.8 13.4 12.6 13.3

,, ,, .. .. .. head 56.2 53.5 50. o 53.2

second .. body 6.3 6.G 5.8 6.2

,, ,, ,, head 26.5 26.5 22.9 25.3

,, ,, ,, anal body... (6.0) 7.0 6.3 (6.4)

„ „ „ „ •• head (25.0) 27.8 25.o (25.9)

Length ,,
pectoral body 13.8 13.7 13.7 13.7

„ „ „ ventral „ ,, „ ,, ,, ,, ,, ,, „ 10.4 9.8 10.5 10.2

Greatest depth of the body „ ., „
— 25.8 23.7 (24.7)

Diameter of the eye .. .. .. head.. (14.i) 12.9 15.6 (14.2)

Distance between the first dorsal fin and the tip of the snout in % of the length of the body 26.9 — — —
Length of the head in % of the distance between the first dorsal fin and the tip of the snout 90. o — — —
Diameter of the eye in % of the length of the snout 47.4 — — —

Among the most marked alterations due to age

which appear from this table, is the increase in height

of the two dorsal fins, especially of the first, in pro-

portion to the length of the head. In this respect, and

also in the forward position of the first dorsal fin, the

Tunnina is the most developed of its family.

The manner of life of this species, of which we

have only the most scanty information, probably differs

but little from that of the true Tunny, and it is taken

together with the latter in the Italian madragues. Its

flesh is said to be of a fine red colour and of good

flavour; but like that of the other Tunnies it decom-

poses rapidly and then, of course, becomes unwholesome.

From its true home this fish has occasionally

wandered to Scandinavian waters. One specimen was

caught on the 29th of July, 1857, in the Sound oft

Limhamn near Malmo, and is now preserved in the

University Zoological Museum at Lund. Another was

taken near the same place, off Humlebsek, in a bottom-

net in October, 1878, and in August, 1881, four spe-

cimens were caught in a herring-net among the islands

off Christiania.
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THE BONITO (say. boniten.)

EUTHYNNUS PELAMIS.

Fig. 27.

Distance between the first dorsal fin and the tip of the snout more than 30 % of the length of the body. Height

of the posterior dorsal fin more than 33 % of the length of the head. Back steel-blue without stripes; belly with

4 or 5 dark longitudinal bands.

R. br. 7; D. 15 J. 16/-
1—1

VIII;
2 1. 3,

A. t~z / VII;
12

1

' ~
' 12

P. 2 + 26 1. 27; V. ’/
5 ; C. tf+18+a?.

Syn. Scomber pulcher, Osb., Ost. Resa, p. 67 et in registro.

Scomber Pelamis, Lin., Syst. Nat., ed. X, p. 297; Cuv.,

Val., ( Thynnus pelamys), Hist. Nat. Poiss., vol. VIII. p.

113, tab. 214; Schleg., Fn. Japon., Pisces, p. 96, tab.

XLIX; Gthr, Cat. Brit. Mas., Fish., vol. II, p. 364;

Malm, Ofvers. Vet.-Akad. Forli. 1875, No. 7; p. 3, tab. 9;

Id., Gbgs, Boh. Fn., p. 416; Reinh. apud Ltkn, Spot.

Atl., 1. c., p. 465; Gigl., Elenco etc., Esp. Int. di Pesca

in Berlino 1880, Sez. Ital., Cat., p. 85; Moh., Hist. Nat.

Poiss. Fr., vol. II. p. 419; Day, Fish. G:t Brit., Trel.,

vol. I, p. 100, tab. 37 ;
Lillj. (Orcynopsis pelamis) Sv.,

Norg. Fislc., vol. I, p. 274; Jord., Gilb., {Euthynnus pela-

mys) Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16,

p. 430.

In the form of the body this species resembles

the preceding one. The chief differences consist in

the less forward position of the dorsal fin, the greater

height of the second dorsal and the greater length of

the head. From these differences we may see, as is

often the case, that one character may be highly de-

veloped, while in other respects the species ranks low

in the scale of the generic development.

In size it is about equal to the preceding spe-

cies, the greatest length being given as 8 dm. For

purposes of comparison between the two species we

here give, according to Malm’s measurements, the

following table:
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Length of the body in millimetres

„ „ „ head % of the length of the body

Height „ „ first dorsal fin ,, „ „ „ „ „ „ „

55 5 5 55 55 55 5 ’ 55 55 55 5 5 55 55 55
head -

„ „ „ second „ „ „ ,, „ ,, „ „ body..

55 55 55 55 .5 55 5. 55 55 55 55 55 55 head..

„ 5,
anal „ „ „ „ „ „ „ „ body

Length „ „ pectoral „ „ „ „ „ „ „ „ „

„ 55 5.
ventral

,, „ „ „ „ „ „ „ „

Greatest depth of the body „ „ „ „ „ „ „ ,,

Diameter of the eye „ „ „ „ „ „ „ head...

„ „ „ „ „ „ „ „ „ „ „ snout

Distance from the first dorsal fin to the tip of the snout in % of the length of the body

Length of the head in % of the distance from the first dorsal fin to the tip of the snout ...

Distance from the second dorsal fin to the tip of the snout in % of the length of the body

Length of the head in % of the distance from the second dorsal fin to the tip of the snout.

Distance from the anal fin to the tip of the snout in % of the length of the body.

Distance from the ventral fins to the tip of the snout in % of the length of the body.

782

27.5

14.0

51.1

9.9

36.3

7.i

14.1

10.8

26.8

32.0

86.0

61.1

45.o

65.7

488

27.5

13.i

47.7

13.3

11.0

24.6

14.2

51.3

31.1

88.1

61.1

45.0

65.1

29.3

Average.

635

27.5

13.5

49.4

13.7

10.9

25.7

31.5

87.0

61.1

45.o

65.4

The back is a bright steel-blue with a greenish

and reddish gloss. The belly silvery with several longi-

tudinal brown bands, generally four, but sometimes

five or six, on each side, which run parallel to each other

from the front of the belly to the posterior part of the

lateral line, the caudal fin and the lower margin of

the tail.

The Bonito “ is one of the fishes most often observed

within the tropics. Like the large Tunnies and the

Dolphins ( Corypluena) but with even greater eagerness,

it hunts the Flying-fish, and in pursuit of its prey

often leaps high out of the water. We also know that

it sometimes hunts the Cuttle-fish. Its flesh is eaten,

“though it is dry enough”, writes Osbeck; and it is

caught m the following manner: “A small fish is fa-

shioned of tin or lead and fastened to a large hook.

On opposite sides of the hook are fixed the tips of

a pair of feathers to imitate a flying-fish; another

pair of feathers are used to represent the caudal fin.

The line is passed through the head of this imitation

fish, and taking his seat on the bowsprit or some

other part of the vessel, the fisherman waves the bait

to and fro above the water with his rod, till the fish

bites. The Bonito is also struck with the harpoon”.

Within the tropics the Bonito is spread all round

the world, and in the temperate seas it goes at least

as far as round the Cape of Good Hope. In Japan it

is caught in great numbers and as an article of food

is in much request. In the Mediterranean it is appa-

rently rare, as off the coasts of England and the east

coast of North America. Here in the North its food

consists principally of Herrings, Anchovies and Sauries.

It was probably in pursuit of the herring-shoals that

it wandered in 1873 into the Cattegat, where a speci-

men was taken near Oroust on the 13th of October,

and another off Varberg in September, 1875, the only

ttvo Bonitos as yet known to have been caught in Scan-

dinavian waters. Both have been described by Malm.

Subgenus ORCYNUS.

Body behind the corslet covered with scales. Height of the anterior dorsal fin equal to or less than the length of

the snout and {in adult specimens) less than the height of the posterior dorsal. Height of the anal fin {in

adult specimens) equal to or greater than the length of the ventral fins ,
which is less than

2

/3 {from 50 % to 60 %

at most) of that of the pectoral. Length of the head at least half the distance from the tip of the snout to the

posterior dorsal fin. Eyes small. Small, but numerous, cardiform teeth on the palatine bones ancl the vomer.

Hcemapophyses of the caudal vertebrce normal in form and structure.

The Greeks gave the Tunny the names of &vr- (Athen.). As the first name was first employed sy-

vo

q

(Aristot.), 'Ooxt'rog (/Elian.) and Mehhd'gvq stematically by Fabricius among the Hymenoptera,

° “From the Spanish Bonito

,

beautiful”, says Osbeck.
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the current, laws of nomenclature enjoin the employ-

ment of the name Orcynus for this genus. The same

name was also used by Cuvieu on one occasion
0
for a

subgenus which included the long-finned Tunny (Albi-

core: Orcynus germo), but was afterwards'' rejected by

him on the ground that all the Tunnies should be re-

ferred to one single genus ( Thynnus). It has, how-

ever, been subsequently restored by Gill 0
for the rea-

sons given above.

The subgenus Orcynus contains the largest mem-

bers of the family and those in many respects with

the most marked characters within the limits of the

Mackerel-type; but according to Lutken’s well-founded

arguments we may accept only two species as known.

One of these has wandered fairly often within the

boundaries of the Scandinavian fauna.

THE TUNNY (sw. tunfisken or maicrilstorjen).

ORCYNUS THYNNUS.

I’ig. 28.

The pectoral fins, when laid hack
,
do not extend farther than the end of the first dorsal fin.

Fig. 28. Tunny (Orcynus thynnus) from Bohuslan. 1

/

j

0 natural size.

R. br. 7; D. 13 1. 14/
1

/VIII—X; A. —/VIII 1. IX;
13 1.

14' ’ 12

P. 2 + 31 1. 32; V. ’/
5 ; C. .r. + 1 8 + .r.

Syn. Qivvog, Tlrfauig et KoqdtXog, Arist.
;
'Oo/.rrog et Hrfa-

yvg, PElian.
;
’’Oov.vvog et IVLsXavdqvg, Athen.: vide Artedi,

Syn .
,

p. 49 et Cuv., Val., Hist. Nat. Poiss., vol. VIII,

pp. 77—79.

Scomber Thynnus
,

Lin., Syst. Nat., ed. X, tom. I, p. 297

;

Eetz., Fn. Suec. Lin., p. 340; Hollberg, Boh. Fisk., Ill,

p. 1 cum tab., Gbgs Vet., Vitt. Samh. N. Handl., V (1822);

Nilss., Prodr. Ichlli. Sc., p. 83; Sundev., (’)fvers. Vet.-

Akad. Fork. 1844, pp. 11 et 214; Gti-ir {Thynnus), Cat.

Brit. Mbs., Fish., vol. II, p. 362; Wintii., Prodr. Ichth.

Dan., Naturb. Tidskr. Ivbhvn., ser. Ill, vol. XII. p. 13;

Id., Zool. Dan., Fiske, p. 23, tab. IV, fig. 4; McCoy,

a Reyn. Anim., ed. 2, tome II, p. 198.

b Cuv., Val., Hist. Nat. Poiss., vol. VIII, p. 120.

c Proc. Acad. Nat. Sc. Philad., 14 (1862), pp. 125 and 329.

d The difficulty of counting the rays in stuffed specimens renders the correctness of this formula uncertain.

Scandinavian Fishes. 13
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Proclr. Zool. Viet., dec. V. p. 21, tab. 44, fig. 2; Ltkn

( Orcynus), Spol. Ail., Vid. Selsk. Skr. Kbhvn., ser. 5,

Naturv. Math. Afd., XII, No. 6, p. 460; Day, Fish. G:t

Brit., Irel., vol. I, p. 93, tab. 35; Mor. ( Thynnus), Hist.

Nat. Poiss. Fr., vol. II, p. 422; Lillj. (Orcynus), Sv.,

Norg. FisJcar, vol. I, p. 240; Coll., N. Mag. Naturv. 1884,

p. 58.

Thynnus mediterraneus, Risso, Fur. Mer., vol. 3, p. 414;

Coll., Vid. Selsk. Fork. Christ. 1874, Tillasgsh., p. 44;

ibid. 1879, p. 20.

Thynnus vidgaris, Cuv., Val., 1. c., p. 58, tab. 210; Regn.

Anim. Illustr., Poiss., p. 117, tab. 45, fig. 2; Kroy.,

Damn. Fiske, vol. I, p. 237; Ekstr., Gbgs Vet. Vitt.

Samh. Hand., N. Foljd, H. 1 (1850), pp. 23 et 37; Nilss.,

Skand. Fn
.,

Fisk., p. 139; Cederstr., Ofvers. Vet.-Akad.

Fork. 1876, No. 4, p. 64; MOb. et Heincke, Fisclxe d.

Ostsee, p. 39.

Thynnus brachypterus, Cuv., Val., 1. c., p. 98 (Cf. Lutken,

Spol. Atl., 1. c., p. 462).

Thynnus coretta, Cuv., Val., 1. c., p. 102 (Cf. Ltkn, 1. c.,

p. 463).

Thymius secundo-dorsalis, Storer, Mem. Amer. Acad. A. a.

Sc., vol. V, p. 143, tab. XII, fig. 4 (Cf. Ltkn, 1. c., p.

464).

Thynnus orientalis, Schleg., Fn. Japon
,

Pise., p. 94 (Cf.

Ltkn, 1. c.).

Thynnus Linnei, Malm, Gbgs
,
Boh. Fn., p. 412.

The Tunny is one of the largest lishes to which

the Scandinavian fauna can lay claim. Specimens 3

metres in length are taken off the coast of Norway °.

Risso gives its length in the Mediterranean as 5 me-

tres, and according to Storer a specimen 1 5 feet long

was taken in 1838 off Cape Ann, Mass., tvhile Brown-

Goode 6 adds that still larger specimens are on record.

When 2 metres in length, according to Moreau, the

Tunny weighs about 153 kilo.

The body is fusiform and thickest in the preab-

dominal region about half-way along the pectoral fins:

the breadth is
3

/i of the depth. It tapers much more

gradually backwards than forwards. The greatest depth,

according to McCoy’s measurements, varies between

23 % and 29 % of the length. The length of the head

and the greatest depth of the body are sometimes

equal, but the former is generally the greater, varying

between 30 % and 28 % of the length of the body, or

50 % and 55 % of the distance from the tip of the

snout to the beginning of the second dorsal fin. The

last measurement varies between 58 % (in the young

specimens) and 51 % (in the old) of the length of the

body. The scales of the body, especially on the po-

sterior part, are covered with an outer skin (epidermis),

which renders them more or less indistinct; and the

difference in size between the scales of the hind parts

and those of the preabdominal region is very marked.

In the corslet we may find scales 12 times as broad

as those on the posterior part of the body, for a row

of 12 scales on the ventral side above the base of the

anal fin is equal in size to the externally visible part

of one of the larger scales in the corslet. The latter

are further distinguished by their considerably greater

thickness and firmer structure. On the margin of the

corslet appear several sinuses and prolongations. One

prolongation runs along the dorsal fins, and may extend

as far as the termination of the second dorsal; another

runs along the middle of the side, passing the point

of the pectoral fins and furnished with a groove to

receive them when they are folded, and extends under

the base of the second dorsal fin. A third prolongation

runs on each side of the body in the region of the

ventral fins and extends back about as far as a per-

pendicular from the point of the pectoral. In the

region of this prolongation lie the hollow and the

groove to receive the ventral fins. Of the two sinuses

between these three prolongations the upper is the

shallower, but it sometimes extends forward to the

middle of. the first dorsal fin; the lower lies between

the pectoral and ventral fins. These limits, however,

are often very indistinct. As is generally the case in

this family, the head is naked for the most part, with

the exception of the cheeks, which are covered with

lanceolate scales beneath the skin, and the sides of the

occiput, where the corslet extends forwards in the form

of an acute-angled triangle over each temple as far as

the posterior margin of the eye, leaving between these

two triangles a naked wedge-shaped space pointing

backwards and extending as far as a perpendicular

from the upper corner of the gill-opening. The high,

middle carina on each side of the tail, which begins

between the antepenultimate and the penultimate anal

finlets, is also naked. The smaller lateral carina; on

the tail, two on each side, which converge posteriorly,

are, on the contrary, covered with scales, as in the

common Mackerel.

The eyes are comparatively small. According

to McCoy’s measurements of specimens from 463 to

1,778 mm. in length, their longitudinal diameter varies

° “The largest specimens may be more than 10 feet (5 Danish yards) in length”, says Strom, Sondrn. Beskr., part 1, p. 311.
b Fish. Industr., part I, p. 320. N. B., the figure of this fish given in Plate 96 in all probability really represents an Auxis.
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between 17 % (in young specimens) and 11*5 % (in old)

of the length of the head or between 48 % and 32 %

of the length of the snout. The adipose eyelid, which

is sometimes scarcely distinguishable, forms an oval

opening for them. The anterior nostril is a small

round hole on a level with the superior margin of the

eye and about half-way between the eye and the tip

of the snout: the posterior nostril, as is generally the

case in the family, is a narrow perpendicular slit, its

distance from the eye and its length being about equal

to the diameter of the pupil. The lower margin of the

operculum and the hind margin of the interoperculum

meet at the middle of the curved posterior margin of the

preoperculum in almost the same curve, the one upwards

and the other downwards, over the exterior of the sub-

operculum, the hind margin of which forms the greater

part of the posterior edge of the gill-opening. The

interoperculum, which forms the whole lower edge of

the gill-opening, is of about the same length as the

lower jaw. When the gill-openings are closed, the one

interoperculum touches the other or even overlaps it.

The height of the unpaired tins varies with age,

the second dorsal and the anal fins being lower in

youth than the first dorsal, while in old specimens

they are higher than it. Their height varies, according

to McCoy between 9 % and 12 % of the length of the

body. The relative length of the dorsal and anal fins,

on the contrary, diminishes with age: the length of the

first dorsal sinks, according to McCoy from 23 %

to 21 % of the length of the body, and its distance

from the tip of the snout from 33 % or 35 % to 30 %.

The length of the pectoral fins increases during youth,

but afterwards diminishes with age from 20 % to 15

% of the length of the body, as is the case even with

the Royal Museum’s specimen 236 cm. in length. The

length of the ventral fins, on the other hand, increases,

both according to McCoy’s measurements and according

to the specimen in the Royal Museum, from 8 to 10

% of the length of the body.

Of the internal organs the pyloric appendages and

the air-bladder are especially remarkable. The former

are 5 in number and branched repeatedly. They are

sometimes 0
so surrounded and united with fat and

blood-vessels by a connective tissue that they form

a large gland. The air-bladder, according to Malm*,

has two large, elongate processes in front and two

smaller ones behind c

.

The colouring is a more or less dark, lustrous

blue on the back, and on the sides and belly gray,

sometimes thickly strewn with large silvery spots. The

first dorsal, the pectoral and the ventral fins dark

brown, the caudal a lighter brown. The second dorsal

and the anal fins orange, the finlets yellow edged with

black. Such is Moreau’s description of the colouring

of the Tunny.

Even in classic times the Tunny had won a high

position in the economy of the Greeks and Romans.

It was chiefly at each end of the Mediterranean, off

the Pillars of Hercules (Gibraltar) and in the Hel-

lespont (Constantinople), that large fish of this species

were then found. The Phoenicians are said to have

introduced the Tunny-fishery into Spain on each side

of Gibraltar; and the Golden Horn of Constantinople

is said to have received its name on account of the

abundance of Tunnies which were caught there. It

was known that yearly, in spring, it entered the Black

Sea in order there to propagate its species — Strabo

gives the Maeotic swamp (the Sea of Azov) as the

locality. The small Tunnies, when they left the Black

Sea in their first autumn, were known as Kordylos

and Auxis
,
when they returned, they were called Pc-

iamis. The largest were called Orcynus; and according

to AtiienvEUS, it was thought that they came into the

Mediterranean from the Atlantic, but never went further

than Italy. Melandrys was a name originally used for

the sliced flesh of the Tunny, and Cybium for the cu-

bical bits of flesh cut from young Tunnies.

Duhamel^ and Cetti '' have given minute descrip-

tions of the Tunny-fishery of later times. At the

present time it is not believed that even the majority

of the Mediterranean Tunnies are annual visitors from

the Atlantic, though their immigration and emigration

a According to Cuvier’s description of Thynnus vulgaris
,

1. c., p. 66. In Thynnus brachypterus, according to his description, the

connective tissue in wanting. The difference is perhaps no more than that which often occurs in fishes, e. g. the Salmon and Gwyniad, be-

fore and after the spawning season, and is due to the greater or less accumulation of fat round the pyloric appendages.

b
1. c., p. 415.

c Cf. Lilljeborg, 1. c., p. 252.

d Traits d. Pech.es
,

part II, sect. VII, chap. II.

e Naturg. v. Sardinien

,

3:ter Th. pp. 141 etc.
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through the Straits of Gibraltar cannot be denied.

Even in winter they are caught in the Mediterranean,

though at this season they withdraw to the deepest

waters. Not before spring do they again approach the

shore; and they are then caught in large quantities in

seines, chiefly in France and Spain — and also in the

Atlantic, where this fishery is more desultory — in

madragues off the coast of Italy, chiefly in Sardinia

and Sicily, and in matanzas in Tunis. The last two

engines, which closely resemble each other, consist of

a series of nets fixed at a depth of at least 18 fathoms,

on the same principle as the Swedish traps for Perch

(ryssjor
,

fig. 4, p. 33) or netted pens (pator) for Sal-

mon, oi' the ground-nets (bottengarn) used in the Sound.

This principle, which is employed, though with several

modifications, by all fishing nations, is founded on the

observation that fish, at least when collected in shoals,

keep the same course and coast any obstacles that may

meet them in the same direction, provided they are

not suddenly frightened. One arm of the net is drawn

towards the shore and another out to sea in order to

guide the fish into the chambers, which correspond to

the netted pen or the divisions of the Perch-traps.

The last chamber, called the chamber of death, has a

net at the bottom, which is raised, like the chamber

of the ground-net, when the catch is to be taken.

The murderous slaughter which now ensues is in some

places a public amusement 0
*, and several hundred fish

are often taken at a haul. In the island of St. Pierre

off the south coast of Sardinia, 15,850 Tunnies were

taken by this method in 1866: their total weight was

about 1,255 tons and they were valued on the spot at

about <£51,000. The fishing goes on even in autumn

up to the end of October, when the Tunnies wander

in the opposite direction and are therefore supposed to

be endeavouring to make their way out into the At-

lantic. The flesh is highly valued in the countries

bordering on the Mediterranean. The different parts

of the fish are of different appearance and flavour. The

slices from the belly (sorra) are considered most deli-

cate. One part of the flesh is preserved in oil (sea

-

beccio), another salted, and the head, bones and offal

are boiled down into train-oil. The roe, too, is highly

esteemed. It is sometimes made into bottarga, a kind

of salted and pressed caviare. The best bottarga
,
how-

ever, is obtained from the Grey Mullet. Good and

wholesome as the flesh of the Tunny is when fresh or

well preserved, it is no less harmful when this is not

the case, as it decomposes rapidly.

In the Scandinavian fauna the Tunny can only be

regarded as an occasional visitor, though it often crowds

“in large shoals” (Coll.) into the Norwegian fjords as

far north as the Lofoden Islands. Strom (1. c.) informs

us that in the last century it was often taken partly

in the herring-nets among the summer Herrings, and

partly with the harpoon, the latter instrument being

used chiefly in Jorgen Fjord (a branch of Stor Fjord

in Sondmor), and that its flesh, which Avas fat as

bacon, Avas regarded as a delicacy by the peasants.

No fry, hoAvever, to prove that it propagates its species

in Nonvay, have ever been found, so far as Ave kriOAV*.

Off the coast of Bohuslan the Tunny is seldom caught,

though, according to Cederstrom, it is not rare on the

north coast during summer. Hollberg described in

1822 (1. c.) a specimen 172 cm. in length, Avhich had

been caught eight years before in the River Gotha just

Avliere it passes the Old Toavii (a part of Gothenburg).

Ekstrom presented to the Royal Museum a specimen

236 cm. in length, Avhich Avas found dead on the

23rd of August, 1844, in the island-belt of Tjorn (Bo-

huslan). Malm mentions a specimen taken off the rock

of Gaso, outside Gullrnaren, in the autumn of 1851,

which Avas only a little smaller than another 248V 2

cm. long, Avhich Avas found by some fishermen “en-

tangled in seaAveed” in the Skager Rack on the 15th

of October, 1867. In September, 1887, on an islet at

the mouth of the Dynekil not far from Stromstad, “a

specimen of the Tunny Avas cast ashore which Avas

nearly 27 dm. in length; the length of the head from

the gills to the point of the loAver jaAv was 700 mm.”

(C. A. Hansson). The Tunny has been met Avith on

numerous other occasions in the Cattegat, the Sound,

the Great Belt and even in the Baltic
0
. It has tAvice

been taken off Ystad, in 1709 and in October, 1878,

and once off Ostra Torp at the most southern point

of SAveden. In 1869 a Tunny Avas caught off Stral-

sund, and the species has been met Avith several times

in the south-Avest corner of the Baltic and in the Sound.

° Cf. Bkehm, T/nerleben, 2nd. ed., Abtb. Ill, Bd. 3, p. 97.

6 Though Hofmann relates in Tidskr. f. Naturv. Kbhvn., II, p. 365, that a Tunny as large as a Mackerel, i. e. 3 or 4 months old,

has been caught off the north coast of Fiinen, Kroyer, who quotes this find (1. c., p. 250), seems to doubt its accuracy.

c See Kroyer, Nilsson, Winther and M5dius and Heincke.
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Iu October, 1843, a specimen became stranded in the

shallows off Saltholm in the Sound, and of this spe-

cimen the Royal Museum has acquired the left sub-

operculum, which measures 305 mm. along the free

part (not covered by the operculum and interoperculum)

of the hind margin, a scale from the corslet and se-

veral fin-rays, all described by Sundevall (1. c,.). The

size of the suboperculum shows that the fish Avas

about 269 or 273 cm. (8 ft. 7 in. or 8 ft. 9 in.) in

length.

As appears from the list of synonyms, the Tunny

is also knoAvn not only in the W. Indies ( Thynnus

coretta), and on the coast of Massachusetts {Tit. secunclo-

dorsalts), but also in Japan ( Th. orientalls) and Australia

{Tit. tliymms
,
McCoy).

The Tunny is an active and voracious fish, but in

spite of its great size very timid. When the Rat's, the

master of the madrague, Avants to drive the Tunnies

in the depths of the madrague from chamber to cham-

ber, he drops a handful of sand into the Avater, and

the fishes dart aAvay, says Cetti, as though the sky

had fallen on them. If this expedient does not succeed,

especially when he has to drive them into the chamber

of death, he lets doAvn a black sheep-skin, Avhich seldom

fails to do its Avork. The sailor may often see his

vessel folloAved for long distances by Tunnies seeking

its shadoAv. No doubt the fish snap up Avhatever is

throAvn to them and bite freely at a hook baited Avith

Herring or something of the kind, at least so long as

there is any Avay on the vessel; but they follow it so

persistently even Avithout these allurements that it has

been suggested as the lpost probable explanation of

their conduct that they endeavour to hide from their

enemies, chiefly from the Sharks. In the Mediterranean,

too, it is said that, Avhen frightened, they try to con-

ceal themselves in the seaweed. Still the Tunny pur-

sues its own victims rapidly and eagerly. These consist

principally of Herrings or, in the Mediterranean, An-

chovies and Sardines, Mackerel, Flying-fish, Sauries

and Garpike. It is interesting to see hoAv the Flying-

fish endeavour to escape its attack: the Tunny folloAvs

them during their flight, but does not leap out of the

Avater in pursuit of them as it does Avhen it chases the

Sauries.

The spawning-season of the Tunny is in summer.

In April and the beginning of May, Avhen the Tunny-

fishing first begins in Italy, one can scarcely distinguish

the eggs in the ovaries, Avhich at this time weigh about

4
l

/i kgrm. in large specimens, whereas some days after

in specimens of equal size they Aveigh about 42
x

/2
kgrm.

before they are fully ripened". In the middle of June

the Tunnies, driven by instinct to propagate their spe-

cies, may be seen incessantly leaping and swimming

about in the bays and laying their eggs among the

seaweed, where they are fecundated by the males.

“When the Tunnies sport round the females in burn-

ing desire,” says Risso
6

,
“they are bright with a blaze

of shifting colours; their Avhole body is covered Avith

golden spots, which vanish at the end of the spaAvning-

season.” In the month of July the neAvly hatched fry

Aveigh about 42 gm., in August 113 gm., and in Oc-

tober they have reached a Aveight of 848 gm.

a According to Duke C. d’Amico of Ossacla, quoted by Cuvier, (Cuv., Val., 1. c., p. 84).

b Eur. Mer., 1. c., p. 418.
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Genus SARDA.

Body round and fusiform or somewhat compressed or elongated. The scales of the body form a corslet in the

preabdominal region. Dorsal fins only a little apart, the anterior part of the first being not at all or only slightly

elevated and forming an even, convex or slightly concave continuation of the hind part, of the upper margin of the

fin; the second, which is generally lower than the first", being for the most, part situated in front of the anal, to which

it. is similar in other respects. Height of the anal greater than its base. Finlets behind the dorsal and anal fins

from 7 to 9. Pectoral, fins set near the middle point in the height of the body. Length, of the ventral usually

under 8 % of the length of the body
1
'. Length of the head less than half the distance between the tip of the

snout and the second dorsal fin. Eyes small, the adipose lid but little developed. The preorbital bone does not

conceal the broad, posterior part of the upper jaw-bone when the mouth is closed. Jaw-teeth comparatively large.

On each side of the tail a naked, long and high, longitudinal middle carina, and at. the extremity of the tail

two smaller, scaly carince
,
which converge posteriorly. Pyloric appendages numerous, and sometimes united into

a glandulous mass.

Subgenus ORCYNOPSIS.

Body behind the corslet, naked (without distinct, scales). Height of the anal fin nearly 10 (9' 5 to 9' 8) % of the

length of the body. Length of the ventral fins a little more than half (from 54 to 56 %) of the height of the

anal and about
2

/ 5 (from 40 to 42 %) of the length, of the pectoral. Length of the head, as well as the distance

between the tip of the snout and the first dorsal fin, less than
x

jA of the length of the body. Length of the pec-

toral fins generally more than half (from. 57 % to 61 %) the length of the head: length of the ventral, less than or,

at most, equal to
1

/4 of the length of the head. Palatine bones and vomer with teeth.

Of the subgenus Orcynopsis only two species are to doubt the distinctions between them given by the

known, or perhaps only one, as there is good reason authors.

“ In Orcynopsis unicolor, according to Moreau, the posterior dorsal fin is higher than the anterior, as in the specimen of this species

which we have been able to examine, in which, however, the rays of the first dorsal are bent and somewhat damaged. Still Moreau’s spe-

cimen, as well as ours, was stuffed, a circumstance which inclines me to rely on Collett’s examination of perfect specimens preserved in

spirits, though the possibility of a difference in this respect due to sex or age cannot be denied.

b According to Steindachner, the length of the ventral fins in Sarda chiliensis goes as high as nearly 13 % of the length of the body.
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THE PLAIN PELAMIS.

ORCYNOPSIS UNICOLOR.

Fig. 29.

Back dark steel-blue. Belly silvery. No distinct stripes or bands in the colouring of the body (in adult speci-

mens). Mandible about as long as the base of the anal fin or the length of the pectoral
, or even a little shorter

than the latter.

Fig. 29. Plain Pelamis (Orcynopsis unicolor), from Bohuslan. J

/ 4
natural size.

R. hr. 7; D. 13/—
2

/VIII; A.
2

/VII; P. 2 1. 3 + 21;
'll 1. 12 ’ 11 1. 12'

V. V5 ;
C. « + 17+».

Sjn . Scomber unicolor

,

Geoffr., Descr. de I’Egypte, Poiss., tab. 24,

fig. 6(?); Gthr (Pelamys), Cat. Brit. Mas., Fish., vol. II,

p. 368; Gill (Orcynopsis), Proc. Acad. Nat. Sc., Pliilad.,

1862, pp. 125 et 126; Cedf.rstrojvi (Pelamys) Ofvers. Vet.-

Akad. Forb. 1876, No. 4, p. 64; Sundstrom, Fn. Sverg.

Ryggr., p. 227; Coll, (Orcynopsis), Vid. Selsk. Fork. Christ.

1879, No. 15, p. 3; Gigl. ( Pelamichtliys), Espos. Int. Pesc.

Berk 1880, Cat. Sez. Ital.
,

p. 85; Lillj., (Orcynopsis),

Sv., Norg. Fisk., vol. I, p. 266.

Cybium Bonaparti, Ver., Att. 8:va Riun. Scienz. Ital. Genov.

1846, p. 493; Fir., et Ver. {Pelamys), Mem. R. Accad. Sc.

Tor., ser. 2, tom XVIII, p. 194, tab. fig. 4; Mor., Hist.

Nat. Poiss. Fr., vol. II, p. 434.

Thynnus peregrinus, Coll., Vid. Selsk. Forb. Christ. 1879,

No. 1, p. 20, tab. 1, fig. 1.

Obs. Whether Ruppel’s Thynnus {Pelamis) unicolor a
is iden-

tical with this species, as Lutken 6 thought probable, cannot yet be

decided. The difference in colour — the glossy, reddish violet of the

belly, and the white tips of the second dorsal and the anal fins in

Ruppell’s form — as well as the difference in the fin formula— one

ray more or less in the first dorsal — is certainly unimportant

when we consider the similarity in other respects. But the compa-

ratively long ventral fins and the low anterior dorsal in Ruppell’s

figure would form more important distinctions, if one could rely on

these points when there is no mention of them in the description,

and when they are possibly differences of sex or age. The great

difference which we see in Ruppell’s figure between the length of

the lower jaw and the base of the anal fin, which is considerably

shorter, is also worthy of notice.

The Plain Pelamis, which attains a length of about

8 dm., is fairly elongated in form, like the following

species, but more compressed than the true Tunny.

The character, too, which is expressed in the small

extent of the corslet, is common to both the species

of Pelamis; but in the Plain Pelamis a belt of scales,

starting from the corslet, runs along the whole of the

lateral line, which is more even and less undulating

in its course than in the Striped Pelamis. In compa-

rison with the latter the hind part of the body is more

elongated, the beginning of the second dorsal tin being

situated in front of the middle of the body. The

corslet is less marked than in the Tunny, but similar

in form, with clearly defined sinuses at the beginning

of the lateral line. The uppermost sinus extends for-

ward along the side of the back to the gill-opening, and

above it the scaly covering of the body follows the bases

of both dorsal fins; the second sinus extends forward

“ Neue Wirbelth., IV, (Fische cl. Rothen Meeres), p. 40, tab. 12, fig. 1 — Pelamys nuda, Gthr, Cat., ]. c.; Klunz., Verh. Zc>ol.

Bot. Ges. Wien, 21 (1871), p. 443.

b Spot. Atl., 1. c., p. 477.
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below the lateral line to the beginning of the first

dorsal fin, and a third, smaller sinus, extending to a

perpendicular from the middle of the pectoral fin's, may

be distinguished below this. The hind margin of the

preoperculum is fairly straight, but the lower margin

is arcuate. The hind margin of the gill-opening runs

parallel to the margin of the preoperculum. The nos-

trils resemble those of the other Scombroids; the pos-

terior being a perpendicular slit just in front of the

eye, the anterior a round opening on a level with the

upper margin of the eye and about half-way between

the tip of the snout and the hind margin of the eye.

The jaw teeth are subulate and large, but scattered.

In the lower jaw, however, their height is greater than

the distance between them, and about V
2

the diameter

of the pupil. According to Collett, the palatine and

vomerine teeth are small; and on the tongue there are

two patches of villiform teeth.

The internal organs of this species are little known,

but in Orcynopsis nuda, which at least resembles it

closely, Klunzinger (1. c.) found the pyloric appendages

united into a gland, as Cuvier has stated is the case

in the Tunny.

The Plain Pelamis is one of the rarest of fishes;

and only a few specimens from the Mediterranean and

three from the Cattegat and Christiania Fjord are known.

Two of the latter were taken off Xsesoen, between 6

and 7 miles from Christiania, at the end of August,

1876, and another was caught in the same year off

Kongback in Sfromstad Fjord and preserved by Dr.

C. Cederstrom, by whom it was stuffed and sent to

the Royal Museum.

Of its habits we only know that it follows the

herring-shoals — Collett found the belly full of her-

ring-fry — and as, in contrast to the other Scombroids,

it is so seldom observed, it is highly probable that it

generally keeps to deep or fairly deep water. Filippi

and Verany state that its flesh is good and wholesome.

According to Moreau, specimens from 7 to 7
1

/2 dm.

in length weigh 3 kgrm.

Subgenus SARDA.

Body behind the corslet covered with small scales. Height of the anal fin generally under 8 {fir. 5 to 7) % of

the length, of the body a
. Length of the ventral fins about, equal to or greater than the height of the anal fin and

at least
2

/ 3 (fr. 67 % to 74 %) of the length of the pectoral. Length of the head
,
as well as the distance between

the tip of the snout and the first dorsal fin ,
at least

1

/i (fr. 25 % to 27 %) of the length of the body. Length of

the pectoral fins less than half (fr. 41 % to 43 %) the length of the head
, of which the length of the ventral fins

is more than (fr. 28 % to 31 %). Palatine bones with teeth
,
but the vomer toothless.

It was Cuvier who first
6
introduced this subgenus,

|

the Greeks, however, according to Cuvier, originally

the name of which he afterwards'" changed to Pelamys
, i

meant the salted flesh of the Tunny,

while Gill'
6

has adopted the older name, which among

° According to Lutken, in the largest of the specimens of Sarda chiliensis examined by him the height of the anal fin was 9‘8 % of

the length of the body, and the length of the pectoral fins 55'5 °/> of the length of the head. This exception, as well as Steindachner’s

statement as to the length of the ventral fins in the same species, indicates a condition of 'development which renders our generic and sub-

generic definitions of the Scombroids merely expressions of more or less fixed stages in a common development. Strictly speaking, too, only

the characters which we have adopted above (pp. 91 and 92) in the scheme for the division of the family, are constant; but the others show

partly the different directions of development and partly the stages at which the forms, as far as we know them, have generally stopped.

b Regn. Anim., ed. 2, vol. II, p. 199.

c Cuv., Val., 1. c., pp. 138 and 149.

d Proc. Acad. Nat. Sc. Philad., 18G2, p. 125.
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THE STRIPE-BACKED PELAMIS.

SARDA PELAMIS.

Fiar. 30.

Back bluish, with clarh, transverse bands, which begin to disappear in adult specimens, or at least traces of them,

and with oblique, longitudinal stripes, starting anteriorly low down and gradually rising till they reach the dorsal

profile. Ventral side silvery or brass-coloured. Length of the lower jaw considerably greater than both the base

of the anal fin and the length of the pectoral fins.

Fig. 30. Stripe-backed Pelainis from Stromstad Fjord. //., natural size.

2 3 2 3
R. hr. 7; D. 22—24/— -/VII—IX; A. —/VII—VIII;

12—14 11— 13
;

P. 2 + 24—26; V. C. *+17 1. 18+*.

Syn. Scomber pelamis, Brunn, Ichtli. Massil.

,

p. 68 (nec. Lin.);

Risso ( Thynnus

,

ex specim. adult.), Enr. Mew, vol. 3, p.

415; Gill (Sarda pelamys), Proc. Acad. Nat. Sc. Philad.

1862, p. 126; Lillj. (Orcynus), Sv., Norg. Fisk., vol. I,

p. 259.

Scomber sarda, p. p., Bloch. Ansi. Fische, part. VII, p. 44,

tab. 334; Risso ( Thynnus

,

ex specim. jun.), Fur. Mir., vol.

3, p. 417; Cuv., Val., (Pelamys). Hist. Nat. Poiss., vol.

VIII, p. 149; R'egn. Anim. Illustr., Poiss., tab. 48, fig. 2;

Nordm., Demid. Voy. Russ. Mer., p. 392; Gthr, Cat. Brit.

Mas., Fish., vol. II, p. 367
;

Malm, Ofvers. Vet.-Akad.

Forb. 1870, p. 837; Id., Gbgs., Boh. Fa., p. 418; Cederstr.,

Ofvers. Vet.-Akad. Forb. 1879, No. 2, p. 60; Coll., Vid.

Selsk. Forb. Christ. 1879, No. 1, p. 19; Day, Fish. G:t

Brit., Irel., vol. I, p. 102, tab. 38; Mor., Hist. Nat. Poiss.

Fr., vol. II, p. 430; Lillj. {Orcynus), 1. c., p. 239.

Scomber mediterraneus

,

Bl., Schn., Syst. Ichth., p. 23; Jord.

et Gilb. {Sarda) Syn. Fish. N. Amer., Bull. U. S. Nat.

Mus., No. 16, p. 427.

Obs. It was Linnasus’s mistaken use of the name pelamis for

the Bonito, which had already been described by Osbeck under a

binomial specific name {Scomber pulcher), that caused the blunder

of which Brunnich was guilty, and the confusion which existed until

Cuvier solved the question. The Bonito was not known to the old

writers, while the Pelamis, even if the name was originally given to

young Tunnies, was well described by Rondelet and received the

name pelamis from Salvianus and that of pelamys from Willugiiby.

It was also called pelamide by the Italians and in Marseilles. The

disadvantages of having the same specific name within two genera

so closely related to each other as Orcynus and Sarda, especially as

the names of Bonito and Pelamis are often confounded, need no re-

mark. But they are a natural consequence of the current laws of

nomenclature, and can only be removed by the recognition, in defi-

ance of these laws, of Bloch’s specific name, Sarda mediterranea

,

as Jordan and Gilbert have proposed.

The Stripe-backed Pelamis, which attains a length

of from 5 to 7 dm., is distinguished externally from

the preceding species chiefly by the straight, or even

slightly concave, upper margin of the first dorsal fin,

but there is no anterior flap-like elevation of this fin

in either species. The second dorsal and the anal fins,

too, are lower, the pectoral shorter and the hind mar-

gin of the preoperculum, as well as of the whole gill-

cover, more rounded, thus causing a resemblance, espe-

cially in the preoperculum, to the next genus and

species. The head, too, is longer, the eye being com-

pletely situated in the front half of its length. The

jaw-teeth are pointed, but somewhat compressed, and

thus remind us of Scomberomorus. In the front of the

lower jaw there are a few (from 2 to 4) large teeth

which are almost distinct canines. The membrane on

the margins of the preoperculum and operculum is

Scandinavian Fishes. 14
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finely ciliated, being fringed with small, short bristles,

which are dentiform but soft, each of them externally

seeming to form the extremity of a fine stria. Within

the stria is a nerve-fibre, and the bristles thus serve

as organs of touch. They are probably connected with

the system of the lateral line. The corslet consists of

larger scales than that of the preceding species; the

scales of the body, indeed, seem throughout to have

suffered less reduction, as distinct, though small, scales

cover the hind part of the body as ivell. In the upper

part of the axil of the pectoral fins we find one mem-

branous flap, which is, however, fairly narrow, along

the outside of the postclavicular bone, and another

which runs down the inside of the fin. These flaps

correspond to the membrane which in Brama extends

throughout the inside of the pectoral fin. and carries

the peculiar scaly formations we have already noticed.

The lateral line forms several undulating curves at its

commencement, behind the head, and then advances

beneath the second dorsal fin nearer the dorsal edge

than in the preceding species. The dark, transverse

bands on the back, easily recognisable as traces of a

juvenile stage of development in the whole Mackerel-

type, most often completely vanish with age, but may

also be long retained. The oblique, but parallel, longi-

tudinal streaks on the back are usually 7 in number,

but may also be as many as 10. The superior ones

are sometimes branched posteriorly.

A fuller comparison with the preceding species

may be made by the help of the following table,

which I have based partly on Collett's statements

and partly on measurements of the specimens in the

Royal Museum":

Average in 3 Minimum in these 3 Maximum in these 3
specimens of specimens of specimens of

Sarcla Sarda Sarda Sarda Sarda Sarda
unicolor. pelamis. unicolor. pelamis. unicolor. pelamis.

Length of the body in millimetres 519 456 513 423 610 515

„ „ „ head „ % of the length of the body - - 22.2 25.9 21.8(b) 24.9(s) 22.7(m) 27.4(m)

Diameter „ „ eye „ „ „ „ „ „ „ head. 13.6 13.6 13.s(j) 12.5(b) 14.o(s) 14.4(m)

77 77 77 77 77 77 77 77 77 77 77
SllOllt 37.7 40.5 35.7 (j) 37.2(b) 40.o(s) 44. 7 (m)

Distance from the first dorsal fin to the tip of the snout in % of the length of the body.. 23.9 (26.9) 23.5(m) (26.6 s) 24.5(j) (27.1 j)

77 77 ??
secoud

,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, (48.3) (57.4) — (55.8 s) — (59.i j)

Height of the first dorsal in % of the length of the body 11.4(F) (9.i) (9.7 F s) (8.9 s) 12.60) (9.3 j)

55 77 77 77 77 77 77 77 77 55 77 77
llC‘ld - 51.3(F) (35.o) 44.3 ?(s) (54.0 j) 57.5(j) (36.o s)

second body 9.i (7.o) 8-80) (7.o j) 9.8(s) (7.i s)

Length „ „ .. — - - T2.i (10.3) ll.S(m) (9.i s) 12.40) (11-6 j)

Base „ „ anal „ „ „ „ „ „ „ ,, 10.6 7.9 10. 3 (m) 7-T(j) 10.90) 8.1(8)

Height
}» 77 55 77 77 77 77 77 77 77 9.7 6.3 9. 5 (in) 5.o(s) 9.8(B) 7.0(m)

Length „ „ pectoral „ „ „ „ „ „ „ „ 13.0 10.9 12.8(j) 10.G(j) 13.1(b) 11.4(m)

77 77 77 77 77 77 77 77 77 77 77
hefid 58.5 42.i 57.i(m) 41.6(m) 60.1(b) 43.0(b)

„ „ „ ventral „ „ „ „ „ „ body. (5.2) (7.7) — 7.7 - 7.7

• „ „ „ „ „ „ „ pectoral 41. o(?) (70.3) 40.0(a) (67.3 s) 42.o(j) (73.3 j)

Distance from the ventral to the tip of the snout in % of the length of the body (27.0) (29.4) — (29.3 s) — (29.5 j)

Length of the ventral in % of the distance from them to the tip of the snout .. (19.5) (26.3) — (26.2 s) — (26.4 j)

Distance from the anal to the tip of the snout in % of the length of the body (60. o) (65.i) — (64.2 s) — (66.o j)

Greatest depth of the body in % of the length (22.6) (22.o) — (21.7 j)
— (22.3 s)

Length of the head in % of the distance from the first dorsal to the tip of the snout 92.8 (98.7) 90.o(j) (93.9 j) 96. 7 (in) (103.5 s)

7 7 77 77 77 77 77 77 77 77 77 77 SCCOIld
,, j, ,, ,, (45.1) (46.i) — (43.2 j)

— (49.i s)

The Stripe-backed Pelamis is a common fish in the

Mediterranean, where, like the larger members of the

family, it chases the Herrings, Sauries, and Garpike,

often leaping out of the water after its prey. It is

often taken in Sicily during the Tunny-fishery, and as

an article of food is highly esteemed, whether fresh,

a In this table j denotes the smallest specimens, s the largest and m those of average size. The brackets indicate that the measure-

ments in question have been made on only two specimens, or even one.
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salted, or preserved in oil. It seems to spawn off the

English coast, too, for Day states that fry 6 inches in

length have been taken there. It is usually confounded

with the Mackerel, however, and regarded only as a

large specimen of that species. In Scandinavia only

comparatively large specimens have been taken, and

these but seldom. Only four such finds are known.

The first, described by Malm, was caught on a Mac-

kerel-line off Srnogen (Bohusl&n) on the 18th of July,

1863: two others were taken off’ Stromstad, in De-

cember, 1877, and January, 1878, during the Herring-

fishery which had just begun, and are now preserved

in the Royal Museum. The fourth was taken in a net

near Christiania on the 15th of June, 1878. The spe-

cies can thus be regarded only as an occasional visitor

to the Scandinavian Fauna; but it is spread over the

greater part of the Atlantic from the Cape of Good

Hope to the North Sea and westward to the coast of

Massachusetts. While Day states that it has been ob-

served that this species has latterly become rarer on

the English coast, the case is said to be the opposite

on the coast of America. It has sometimes been caught

in enormous quantities, between Block Island and New

York for example: the catch off Block Island alone in

1877 is said to have weighed at least 2 million lbs.

At one haul of a purse-seine 1,500 specimens were

taken". In spite of this proof of its gregarious habits

there, it seems that the Pelamis, as a rule at least,

does not spawn on the coast of the Northern States,

as only solitary young specimens have been found. As

an article of food, the Pelamis ranks among the best

of fishes in North America too, but the large quantity

of blood it possesses and the high temperature of its

body render it necessary to slaughter it soon after its

capture, in order to prevent decomposition. In the

Southern States instances are given of illnesses (diar-

rhoea, vomiting and skin-eruptions) due to the eating

of the flesh of the Pelamis or of other closely related

species.

Genus AUXIS.

Body fusiform
,

fairly high in adult specimens. The scales of the body form a distinct corslet in the preab-

dominal region, but behind this the body is naked (without scales). Dorsal fins far apart
,
the first triangular

,
the

second of the same form as the anal, but, either altogether or for the greater part at least situated in front of the

latter. Finlets behind the dorscd and anal fins from 7 to 9. Pectoral fins set midway between the bach and the

belly. Eyes of average size: the adipose lid, as a rule
,
rudimentary. The preorbited, bone covers at least a great

part even of the back of the upper jaw-bone, when the mouth is closed. Jaw teeth small, set in a single row.

Palatine bones and vomer without teeth. On each side of the end of the tail a middle carina and two shorter
,

lateral carince: behind the latter two weaker ones
1
which extend to the hind, margin of the caudal fin. Pyloric

appendages united into a glandulous mass
,
or (in youth?) free but repeatedly branched.

Of this genus, a remarkable intermediate form species, which was first described by Commerson as

with some Thynnoicl and some Scombroid (s. str.) cha- belonging to the neighbourhood of New Guinea,

racters highly developed, we probably know only one

See Brown-GtOODe, Fish. Indust,r., pt. 1, p. 318.
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THE FRIGATE-MACKEREL OR PLAIN BONITO.

AUXIS THAZARD.

Fig. 31.

Back glossy indigo or grayish blue, with irregular
,
dark-blue spots and stripes, which sometimes vanish: ventral

sides silvery.

Fig. 31. Frigate-Mackerel (A'uxis thcizard), from the south of the Cattegat. Specimen belonging to Lund Museum. V 3
natural size.

R. br. 7; D. 10 1. Ml-
2

/VIII ]. IX; A.
2— ’’

/VII:
’

' 9 1. 10' 10 1. IF

P. 22 1. 23; V. V5 ; C. a x+19+x.

Syn. Scomber thazard, Lacep., Hist. Nat. Poiss., vol. Ill, p. 9;

Cuv., Val. (Auxis = Scomber tazo, Commerson), Hist. Nat.

Poiss., vol. VIII, p. 146; Br.-Goode (Auxis), Fish. Industr.

U. S., part. 1
, p. 305, tab. 92.

Scomber Rochei, Risso, Ichth. Nice
, p. 165; Id. ( Thynnvs

roclieanus ), Eur. Mer., vol. 3, p. 417; Gthr, (Auxis),

Cat. Brit. Mus., Fish., vol. II, p. 369; Nilss., Ofvers.

Vet.-Akad. Forh. 1863, p. 500, tab. VI, Day, Fish. G:t

Brit. Irel., part. I, p, 104, tab. XXXIX, fig. 1 et 1 a
;

Lillj., Sv., Norg. Fiskar, vol. I, p. 280.

Scomber bisus, Raein., Caratt., p. 45, tab. 2, fig. 1.

Auxis vulgaris, Cuv., Val., 1. c., p. 139, tab. 211.

Orcynus thynnns, Be.-Goode, Fish. Industr., 1. c., tab. 96.

Obs. Though Cuvier distinguished between Commerson’s Scomber

taso and the Frigate-Mackerel described by Risso and Rafinesque, he per-

sonally acknowledged that he could discover no other difference than

the absence in taso of the dark markings on the back, which he

sometimes, however, could not find in the Frigate-Mackerel (1. c., p.

145), and a small, oval, blue-black spot under the eye, which, on

the contrary, he assumed to mark taso. Both Day and Brown-Goode,

however, have amalgamated the two species; arid, as we already know

from Gunther’s explanation of Bleeker’s Auxis thynnoides as a syno-

nym for Auxis Rochei that the Frigate-Mackerel has a place in the

fauna of the East Indian Archipelago, there should be no doubt as

to the meaning of Lacepede’s Scomber thazard, a name which we

must thus recognise as the original designation of the species.

The form of body of the Frigate-Mackerel changes

so much with age that we have in it an admirable

example of the transition from the Mackerel-type to

that of the Tunny. During youth the greatest depth

of the body is not more than 1

/6 of the length; but

in old specimens it rises as high as
]

/4- With respect to

the great distance between the two dorsal fins, which may

be more than twice the length of the base of the first

dorsal, the Frigate-Mackerel, as we have already stated,

is really a Mackerel; but by the situation of the second

dorsal fin, which lies either completely, or for the grea-

ter part, in front of the perpendicular from the begin-

ning of the anal, it. ranges itself with the Tunnies.

According to Nilsson’s measurements the situa-

tions of these three fins are as follows:

Distance between the first dorsal and (he tip of the snout in % of

the length of the body, 32.8;

Distance between the second dorsal and the tip of the snout in % of

the length of the body, 68.2;

Distance between tbe anal and the tip of the snout in % of the

length of the body, 74.1.

“ x-r-21 +x according to Moreau, x 4- 14+ x according to Lilljeborg.

& Blbeker’s Auxis tapeinosoma from Japan is also, according to Steindaci-iner (Denkschr. Math. Naturw. Cl. Akad. Wiss. Wien, Bd.

XLIX, p. 180), identical with Auxis Rochei.
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If we compare these measurements with the above-

mentioned figures of Day or Brown-Goode, which

represent young specimens, we shall find that the cor-

responding proportions are, respectively, 29— 30, GO-

62, and 66— 68. Hence we conclude that in the Fri-

gate-Mackerel, as in the Mackerels, the length of the

preabdominal region, as well as its height, increases

with age, a state of things directly opposed to that

we have observed above in the Tunnies, whose growth

consists, to a great extent, in the elongation of the

caudal region, and in which the dorsal and anal fins

seem, in relation to the length of the body, to approach

the tip of the snout as they grow older.

In the Frigate-Mackerel the form of the head is

especially marked by the short, but pointed, snout and

the sharply curved (almost elliptic) hind margin of the

preoperculum. The length of the head about 1

/i of

that of the body. The eyes fairly small in proportion

to the length of the head (between 19 and 17 %), but

large in proportion to the length of the snout, of

which they measure 75 %. Of the breadth of the in-

terorbital space they measure 60 %. The gape com-

paratively small. When the mouth is closed, a great

portion, even of the back part, of the upper jaw-bone

is covered by the preorbital bone and its dermal flap;

but the lower posterior corner and a part of the hind

margin of the jaw-bone falls into a cavity in the ex-

ternal margin of the lower jaw. The margin of the

gill-covers ciliated. The corslet well defined, with a

depression, as usual, on each side for the pectoral fins

and one common to the ventral fins. The uppermost

of its points, which are directed backwards, extends

to a point midway between the two dorsal fins, the

middle ones, one on each side, follow the lateral line

for some distance, and the lowest extends along the

belly to a point somewhat behind the ventral fins.

Of the sinuses, which are directed forwards, the upper

extends to the end of the first dorsal fin or even as

far as its 5th or 4th ray, and the lower to a perpen-

dicular through the insertions of the pectoral and vent-

ral fins. Behind the corslet the lateral line is undu-

lating. The caudal carinai are weaker than in the true

Tunnies. The pectoral fins are fairly short, being a

little longer than the venfral and somewhat less than

Vg of the length of the body. They do not extend

quite so far back as the first dorsal. The first two

rays in the first dorsal are the longest, the last two

very short and the last of all generally so short that

it scarcely projects above the margin of the fin-groove.

The second dorsal and the anal fins are low and scaly.

The internal organs essentially correspond, accord-

ing to Cuvier, to those of the Tunnies. The long

tubular gall-bladder is especially remarkable. There

is no air-bladder.

The colouring of the body, which on the whole

resembles that of the Tunnina {Euthynnus allitteratus

)

is particularly subject to variations in the distinctness

of the spots and of the dark, irregular, wavy transverse

streaks on the back, which sometimes seem to have

vanished entirely. The pectoral fins silver-gray on the

outside and black on the inside. The other fins gray,

the anal shading into yellow.

The Frigate-Mackerel is common in Japan, was

seen in crowded shoals by Commerson off New Guinea

and has long been known as a common fish in the

Mediterranean. Like the Pelamis, it has latterly ap-

peared in huge masses of the east coast of North Ame-

rica, where it has, however, been regarded up to now

as an unwelcome intruder, its flesh being less esteemed

than that of the other members of the family as it

rapidly turns black on exposure to the air. “Its oil

does not seem to be very abundant, and it will hardly

pay at present to capture it solely for the purpose of

using its flesh in the manufacture of fertilizers,” says

Brown-Goode. It is equally despised, according to

Risso, in the Mediterranean. When salted, however,

it is said to be eatable. According to Risso its weight

seldom exceeds 3 kgrm. Its greatest length is appa-

rently about 45 cm. The spawning-season is supposed

to be in August, when the female deposits her eggs,

which are whitish and enveloped in a reddish mucus.

The Frigate-Mackerel has been met with once or

twice off the English coast and on one, single occasion

in Scandinavian waters, at the fishing-village of Arild

(Scania), where Baron Gyllenstjerna obtained a spe-

cimen 377 mm. in length, which was described by

Nilsson and is now preserved in the Zoological Mu-

seum of Lund University.
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Genus SCOMBER.

Body an elongated fusiform or shorter and somewhat compressed (perciform). Scales of fairly uniform size

distributed over the body, in the preabdominal region only slightly
,
but generally distinctly

,
larger than on the

hind parts. Dorsal fins quite distinct
,

often far apart; the first more or less triangular
,
the second set almost

vertically above the anal fin and corresponding to it in other respects too. Finlets behind the dorsal and

anal fins usually 5, sometimes 4 or 6. In front of the anal fin one free, spinous ray. Pectoral fins set fairly

high
,

at least the upper part of their insertion on a level with the pupil. Eyes comparatively large
,
but covered

anteriorly and posteriorly by a well-developed adipose lid. Preorbital bone broad, completely covering the upper jaw-

bone, when the mouth, is closed. Small teeth, which are sometimes scarcely distinguishable and sometimes disappear,

on the jaws, the head of the vomer and the palatine bones. On each side of the end of the tail, at the base of

the caudal fin tiro lateral carince converging posteriorly and covered by a row of pointed dermal flaps
,
between

which oblong
,
linguiform scales are set. No middle carina on the tail. Numerous, but free

,
pyloric appendages.

Most of the species belonging to this genus may

easily be distinguished at the first- glance from the

other numbers of the family by the distinct scales of

fairly equal size on the body, in conjunction with the

wide separation of the dorsal fins. In the latter re-

spect these Mackerels resemble only the preceding ge-

nus. But the genus Scomber also contains forms, e. g.

Scomber kanagurta from the Red Sea and the Indian

Ocean, in which the dorsal fins are nearer each other,

or at least the groove of the first dorsal extends so

far back as to reduce the distance between it and the

second dorsal to about 1

/5 of the length of the first-

dorsal, thus depriving this distance of its value as a

generic character. In this capacity the high develop-

ment of the preorbital bone, the comparatively large

size of the eyes and the unimportance of the difference

in the size of the scales on the pectoral region and

the hind parts of the body, are far safer guides. From

the large size of the eyes and the comparatively small

number of the finlets we may conclude that the genus

Scomber occupies a lower rank in the scale of develop-

ment of the family than the preceding genera.

Of this genus, according to Gunther", no more

than 7 species are known 6
. Only one of them belongs

t-o the Scandinavian fauna.

THE MACKEREL.

SCOMBER SCOMBRUS.

Plate V, fig. 2.

Back bluish green with a dash of brassy yellow and wavy, black, transverse bands; below the limit of the dorsal

colouring we often find a longitudinal row of dark spots, sometimes coalescent. Length of the suture between the

suboperculum and interoperculum more than half of that between the former and the operculum. Scales on the

hind parts of the body extremely small, much more so than in the region of the pectoral fins. No air-bladder.

R. br. 7; D. 10—12/———/V. 1. VI; A. 1 /- -/IV 1. V;
'8— 10 ’ ' 8— 11

'

P. 1 1. 2 + 17—19; V. -; G. a- +15 1. 16 + x.
5

Syn. Scomber No. 1, Art. Gen., p. 30; Syn ., p. 48; Spec., p. 68.

Scomber scombrus, Lin., Syst. Nat., ed. X, tom. I, p. 297; PiETZ.

Fn. Suec. Lin., p. 339; Ascan., Icon. Rer. Nat., part. 1, p. 4,

tab. Ill; Cuv., Val., Hist. Nat. Poiss., vol. VIII, p. 6;

Nilss., Prodr. Ichth. Scand., p. 83; Kk0Y., Damn. Fiske
,

vol. I, p. 220; Nordm., Demid. Voy. Russ. Mer., p. 391;

Wright, Fries, Ekstr., Slcatid. Fiskar, ed. 1, p. 128, tab.

29; Nilss., Stand. Fn. Fisk., p. 129; Lillj., Ups. Univ.

Inbjudn. 4 Nov. 1864, p. 7; Lindstr6m, Gotti. Lans Hush.

-

Still sk . Arsber. 1866, p. 25 (sep.); Malmgr., Ofvers. Vet.-

Akad. Forh. 1867, No. 25, p. 260; Esmarck, Forh. Naturf.

“ Introd. Study Fish., p. 457
;
Handb. Ichthyol., p. 323.

b According to Steindaciiner’s opinion that Scomber pneumatophorus and Sc. colias belong to the same species, the number of spe-

cies known within the genus is reduced to 6.
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Mode, Christ., 1868, p. 520; Malm, Gbgs, Boh. Fn ., p.

408; Lillj., So., Norg. Fislcar
,

vol. I, p. 224; Jord., Gilb.,

Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16, p. 424;

Br. Goode. Fish. Industr. U. S., part. I, p. 281, tab. 91.

Scomber scomber
,

Lin., Syst. Nat., ed. XII, tom. I, p. 492;

Gthr, Cat. Brit. Mus., Fish., vol. II, p. 357; Coll., Vid.

Selsk. Forb. Clirist. 1874, Tillsegsh., p. 43; 1879, No. I,

p. 18; Winther, Naturh. Tidskr. Kblivn, ser. 3, vol. XII,

p. 12; Id., Zool. Dan., Fiske, p. 21, tab. IV, fig. 3; Day,

Fish. G:t Brit., Irel., vol. I, p. 83, tab. XXXII et XXXIII

(var .
punctatus); M6b., Hcke, Fische d. Ostsee, p. 38.

The form of the body is handsome, elongated,

terete and shallow; it tapers almost equally at both

ends. The greatest depth, which is generally situated

at the end of the first dorsal fin, varies according to

age and sex between 15 % and 20% of the length. The

greatest breadth, which is situated at the same point,

is somewhat more than 2

/ 3
of the greatest depth. Both

the back and the belty are broad and convex, but the

dorsal line is almost straight from the occiput to the

second dorsal fin, from which point it slopes down to-

wards the caudal fin. The ventral line, on the other

hand, runs fairly evenly in a slight curve from the

point of the lower jaw to the base of the caudal fin.

The head is cuneiform, triangularly pointed and middle-

sized. During the first year and up to the spring of

the second its length is somewhat over
1

/i (between

27 % and 25 %) of the length of the body; it then sinks to

about 23 %\ but after the third year it apparently rises

again to about 24 %. The perpendicular drawn from

the occiput to the isthmus through the hind margin of

the orbit is about half the length of the head, and the

breadth of the latter, measured above the hind margin

of the orbit, is equal to the distance between the tip

of the snout and the anterior margin of the pupil.

The breadth of the interorbital space at the middle of

the eyes is on an average about 42 % of the length of

the lower jaw up to the end of the first year, during

the second year about 46 % and afterwards about 57 %.

The snout elongated and pointed; the mouth of average

size. The jaws are of equal length; when the mouth

is open, the lower seems longer than the upper; but

when the mouth is closed, it glides under the broad,

flat preorbital bones. At the margin of the inter-

maxillaries is a simple row of fine, pointed teeth of

equal size, which are sparsely set and somewhat re-

curved. A similar row of teeth also occurs at the

margin of the lower jaw. The pharyngeals, too, are

covered with long, setiform teeth, and there are about

44 long gill-rakers on the front of the first branchial

arch. At the margin of each palatine bone is a row

of very small teeth, and laterally at each end of the

head of the vomer we find from 2 to 4 somewhat

larger teeth. The tongue is small and smooth, with

the point free. The eyes of average size and set high;

the diameter of the orbit measures about
1

/5 of the

length of the head. They are covered with a thin,

transparent membrane, which, however, seems to grow

thicker toward winter. This membrane — the so-

called adipose lid, though there is no fat whatever in

it (see above) — extends along the side of the head

and envelops the eyeball, but always leaves uncovered

a, perpendicular slit above the pupil. The anterior flap

is continued some way over the posterior at the lower

margin of the eye. The anterior nostril is, as usual,

a round hole, and lies half-way between the tip of the

snout and the anterior margin of the pupil: the poste-

rior, as is also generally the case in the Scombridce,

is a perpendicular slit, situated half-way between the

anterior nostril and the anterior margin of the pupil.

The apparatus of the gill-cover is made up of thin bones

with smooth margins: the hind margin of the oper-

culum is somewhat incised, its length (in the direction

of the body) is about x

/5 (from 20 to 22 %) of the

length of the head: along the preoperculum it is elong-

ated downwards, over the suboperculum, into a point.

The breadth of the back part of the interoperculum

varies between 13 % and 16 % of the length of the head.

The rounded lower corner of the preoperculum is elong-

ated posteriorly in a downward direction. The striation

of the margin of the preoperculum which we have ob-

served above in Sarda pelamis, is not quite absent in

this species, but is far more indistinct. The gill-

openings are large. The branchiostegal membrane,

which is free (not fastened at the isthmus) is supported

by 7 rays on each side, the last two of which lie close

together under the gill-cover.

The body is covered with very small scales, which

on the silvery belly can scarcely be distinguished with the

naked eye; in the region of the pectoral fins and along

the clavicular bones, the posterior boundary of the gill-

openings, they are somewhat larger, but form no distinct

corslet. The lateral line, which lies much nearer the back

than the belly, begins at the upper margin of the gill-

opening and extends in a sinuous line to the middle of

the caudal fin. The vent is situated at the beginning

of the last third of the length of the body, measured

from the tip of the snout to the base of the caudal fin.
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The first dorsal fin, all the rays of which are un-

branched, is short, high and almost triangular, with

the upper posterior margin concave. When depressed,

it lies hidden in a deep groove in the back; the second

ray is the longest and the last rays are very short.

In a large specimen from the north of the Sound there

are only 10 rays in this fin, and the last ray is so

short that it- scarcely reaches half-way up the fin-

groove. The second dorsal fin, which begins above

the vent, is lower than the first, concave at the upper

margin, half as high as it is long and covered with

scales at the base. The anal fin begins a little farther

back than the second dorsal, but it has the same form

and the same covering of scales. The finlets behind

the dorsal and anal fins consist of one ray, which is

branched repeatedly, and are generally bent sideways

in opposite directions on the back and the lower caudal

edge. Thus, if the former are bent to the right, the

latter are generally bent to the left. The pectoral fins

are obliquely pointed and set, as is usual in the family,

in a depression, so that there is no unevenness at the

base when the fins are folded and laid back. In the axil

a dermal flap, which is folded or at least dentat-ed at the

margin, hangs down from the outside of the postclavi-

cular bone. The ventral fins are inserted a little farther

forward than the beginning of the first dorsal, and al-

most vertically below the beginning of the third fifth of

the length of the pectoral fins. They are narrow and

obliquely pointed, are set close together and, like the

pectoral fins, when folded, lie in a depression which

has a dermal fold at the sides. The caudal fin is

deeply forked, with narrow lobes, which are widely

spread and have rounded points: the number of the

rays, which it is difficult to distinguish on account of

the thickness of the fin-membrane, is about 8 —{— 1 6 — 8.

Though there is not the least external trace of a middle

carina on the sides of the tail, we find a raised, bony

ridge on the penultimate and the last caudal vertebrae.

The colouring is so brilliant and variable that it

is difficult to describe. The back and the forehead are

dark green, with crooked, black transverse bands, some-

times like fine streaks (var. scriptus) and sometimes

broken up into spots (var. punctatus), which extend

down the sides somewhat below the lateral line"; be-

tween these lines the colour is a bright bluish, shading

a The colour of the back may sometimes be an unvaried black

b Ofvers. Vet.-Akad. fork. 1876, No. 5, p. 71, tab. V.

c Day, 1. c., p. 91.

into greenish yellow. At the end of the dark trans-

verse bands a more or less distinct, straight, black

streak, which is sometimes broken up into spots, runs

along the sides. From this point downward the co-

louring becomes gold, silver and mother-of-pearl, shad-

ing into red and yellow, while the belly is white. The

sides of the head silvery: the margin of the mouth,

the snout, the tip of the lower jaw, the inside of the

branchiostegal membrane and sometimes the articula-

tions of the gill-cover black: the first dorsal fin a clear,

transparent gray. The second dorsal and the dorsal

finlets blackish gray. The pectoral fins black at the

base, especially on the inside, and gray at the point.

The ventral and anal fins and the inferior caudal edge

with its finlets white. The caudal fin dark gray.

On examination of the internal organs we find

that the long digestive canal consists of a wide oeso-

phagus, running in a straight line with the stomach,

which is pointed and extends to the region of the vent.

Around the pylorus and duodenum are a large number

of long, narrow pyloric appendages, which follow the

intestine to its first bend, from which point its dia-

meter varies very slightly, though it forms two more

bencls. On the interior of the stomach are a large

number of longitudinal folds, joined by fine, transverse

wrinkles. The liver, which is situated far forward and

for the most part to the left side, consists of one, large,

thick lobe, which has an elongated point at its extre-

mity. It is pale red in colour. The gall-bladder, which

is long and narrow, lies on the right of the digestive

canal. The spleen is small, oblong and blackish broAvn.

The kidneys, Avhich are narroAver behind than in front,

are almost as long as the abdominal cavity. No air-

bladder.
r

IVo ovaries, as long as the whole abdominal

cavity. The eggs fairly small. The milt-sacs of the

same form as the ovaries. Malm has described herma-

phrodites of this species
6

. All the statements as to an

external difference of sex in the Mackerel Avhich have

been made up to the present, have proved untrust-

worthy on closer examination.

The usual length of the Mackerel is betAveen 3 and

4 dcm. 'Off the English coasff, however, specimens

have been found, though seldom, 470 mm. in length;

and Artedi, as Avell as Strom, mentions specimens,

the length of Avhich Avas 594 mm. The species occurs

(Collett: N. Mag. Naturv. 1884, p. 58).
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along the whole west coast of Scandinavia, as far

as the most northern parts of Norway 3

,
though it is

rare north of 62°, and has an equally wide range

in the west of the Atlantic
6

. It is in the Skager Rack

and the north of the Cattegat, as far as the neigh-

bourhood of Kongsbacka and Ltesso, and off the south

coast of Norway, that the Mackerel is most common in

Scandinavian waters. As far south as the Bay of La-

holm Mackerel-fry are sometimes found in great num-

bers. Off the fishing- village of Kullen in Scania it is

only occasionally found, though some few shoals appear

yearly in the south of the Cattegat or even force their

way through the Sound and the Belts into the Baltic,

Avhere both Cederstrom and Lindstrom declare it is

known to the fishermen of Gothland. It is said to oc-

cur even in the Gulf of Finland, and though it is usu-

ally rare in the Baltic, Mobius and Heincke state that

in August, 1851, it was seen in large shoals and caught

in thousands in Kiel Bay. Off the coasts of Ireland

and England and the west coast of France the Mackerel-

fishery is one of the most lucrative of all. It is most

valuable in the English Channel, which may in all pro-

bability be regarded as the central point of the range

of the Mackerel in the east of the Atlantic. Farther

south, where the Mackerel is found as far as the Canary

Islands, as well as in the Mediterranean and the Black

Sea, it is, however, less highly esteemed. According

to Andersson’s theory, which, however, was overthrown

by Bloch 0

,
the Mackerel, like the Herring, was sup-

posed yearly to make distant journeys from its winter-

quarters in the Arctic Ocean. A French admiral"' was

told by his sailors that at the beginning of spring, in the

bays of Greenland, they had seen thousands of Mackerel

standing with their heads bored into the mud: and he

added that the Mackerel first caught were blind and

were taken without difficulty in a net, but that after-

wards they were compelled to use hooks to catch them,

as they then shunned the nets. Greenland’s first natura-

list, Fabricius, however, knew nothing of the occurrence

of the Mackerel there; nor did Faber or any of his

successors meet with it in Iceland. Again, these annual

journeys lose all appearance of truth when we know

that the Mackerel is caught as early in the year in the

Mediterranean as in the North. After the experience

Ekstrom gained in Bohuslan, his opinion, too, was that

these journeys did not extend farther than from the

deep water where the Mackerel spends the winter, to

the island-belt where it spawns. The same opinion was

maintained by Hind on behalf of the Canadians, in the

dispute between Canada and the United States as to

the right of the latter to take part in the fisheries in

Canadian waters. But in his attempts to prove that

the Mackerel hibernates in a state of lethargy at the

bottom of the sea — we have similar stories of the

hibernation of the swallows at the bottom of the lakes —
he was met by Baird and Brown-Goode 0 on the part of

the United States. They proved that within its range

on the east coast of North America the Mackerel first

appears in spring in the south and is gradually taken

in increasing numbers farther and farther north. This

circumstance, however, does not fully enable us to de-

cide whether it is due to annual migrations from the

south to the north and later in the year in the opposite

direction, or whether it is only in the latter part of

spring that the Mackerel ascends from the deep water

off the northern parts of the coast.

In spring, while the shoals are pressing into the

island-belt, the Mackerel keeps to the surface, always

chooses places where there is a current, and is most

restless in stormy Aveather, ahvays swimming against

wind and tide. Thus it happens that in certain years

it arrives or departs earlier or later, according to the

state of the weather7. Its Avanderings begin early. It

has been seen in spring as early as the beginning of

May, off the southernmost point of Nonvay (Lindesn&s),

and a feAv days after it appears on the inside of the

island-belt of Bohuslan, Avhere it seeks the shallower

inlets. These shoals, hoAvever, are comparatively small,

and the large ones do not enter the island-belt before

the beginning of June. When the latter arrive, they

may be seen at a long distance, as they ahvays keep

to the surface and cause such a disturbance in the

“ Kp.0yer (1. c. p. 595), S. Loven (Ekstr&m, ]. c.), Malmgren (1. c.), Esmarck (1. c.), Collett (1. c.).

b “The Mackerel then,” says Brown-Goode (1. c., p. 282), “would appear to be a shore-loving fish, not addicted to wide wanderings

in the ocean, and with range limited in the Western Atlantic between latitudes 35° and 56°, in the Eastern Atlantic between 36° and 71°.

”

c Fische Deutschl ., pt. 2, p. 90.

d Cuv., ArAL., 1. c., p. 18.

e Rep. Commiss. Fish a. Fisher., 1877, pp. 56 etc. and Fisher, a. Fisher ., Industr., U. S., sect. I, p. 282.

f In the west of the Atlantic, according to Brown-Goode, the Mackerel approaches the surface when the temperature of the water is

about 45° Fahr.

Scandinavian Fishes. 15
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water that the spray drifts like snow or clouds of dust.

Their presence, too, is often betrayed by the gulls and

other seabirds which prey upon them. The fishermen

state that at night the Mackerel emits a light which is

visible at a long distance. This is the ordinary phos-

phorescence created by disturbed lower animals (for the

most part small crustaceans and medusae) in their rapid

movements in the water.

In addition to these annual migrations the Mackerel,

like several other fishes, often makes irregular wander-

ings. Thus, for a period of about ten years it may

be more plentiful in one part of the island-belt than

in another".

The Mackerel passes the winter in very deep water

and, it is generally supposed, where the bottom is of a

loose nature. The fishermen believe that at this time

of year the eye of the Mackerel is covered by a mem-

brane which prevents it from seeing. This is, of course,

false; but still the adipose lid increases in thickness

and extent even in autumn 6

,
while it becomes thinner

and smaller between spring and summer. It is seldom

that a single Mackerel is found in the island-belt of

Bohuslan at the end of November, for when the westerly

storms commence, which is generally at the beginning

of this month, it makes its way out into deep water. It

is stated, however, that in England half-grown Mackerel

have several times been taken in great numbers in the

middle of winter, in December and January.

The movements of the Mackerel are incredibly

quick and active. It darts forward with the speed

of an arrow and leaps out of the water 'with no less

rapidity. When drawn out of the water and taken

into the boat, it beats a lively tattoo, as it were, on

the bottom; but this does not last long, as it dies

very soon.

The Mackerel is a voracious glutton and eats what-

ever comes in its way. Besides small fishes and fry,

Ekstrom also found in its stomach fragments of cru-

staceans and mollusks. That it feeds on jelly-fishes,

is certainly a fable, for if, as often happens, a piece of

a jelly-fish sticks to the hook or the bait, it will not

bite. On the other hand, it is highly probable that, as it

has often been seen snapping at jelly-fishes, it does so,

as Mobius and Hkincke have assumed, in its attempts

to catch the parasitic crustaceans (Hyperia galba), that

live in the genitals and the other parts of the jelly-

fish. As a retribution for its own voracity, the Macke-

rel is the victim of several large fishes of prey, which

seem to prefer its flesh to other food. Slices of Mac-

kerel, too, are one of the best baits for sea-fishing,

even when meant for its own kind.

On the coast of Bohuslan the spawning-season of

the Mackerel generally occurs, according to Ekstrom’s

observations, in June; but still one may find speci-

mens with ripe roe until late in July 0

,
the month, ac-

cording to Sars, during which the Mackerel spawns in

Norway. “It spawns in the open sea, where the roe

drifts about until fully developed. I have found float-

ing roe in Koster Fjord, as well as 6 miles off Kanso,

in the middle of July” (Malm**). The eggs are about

1 millimetre in diameter, and may be distinguished,

according to Sars, by a large, clear oil-bubble in the

upper pole. The fry grow quickly. According to Dunn’s

observations, given by Day 0

,
in August and September

the young Mackerel are about 76 mm. in length, in No-

vember from 152 to 157 mm. and in the following June

from 203 to 228 mm. In the 13 specimens which have

been available for examination at the Royal Museum,

the following changes due to age are especially notice-

able (the respective averages are given for each length7
):

a This is still more clearly proved in the countries where there are statistics as to the changes in the Mackerel-fisheries during a long

period. Thus Earll reports (Rep. Comm. Fish. a. Fisher. 1881, p. 217) that in 1804, in the United States, 8,079 barrels of Mackerel were

salted in Massachusetts, in 1814 only 1,349. In 1831 the number had increased to 383,658, but it then sank so fast that from 1839 to 1845

the average annual quantity was 67,674 barrels. About 1860 the Mackerel again became common, and for eight years the average quantity of

Mackerel annually salted in Massachusetts was 246,877 barrels. Again the Mackerel became rare, and in 1877 only 105,017 barrels were

submitted to inspection. But then the catch once more increased. In 1880 the total quantity of Mackerel taken in Massachusetts was cal-

culated to amount to 9

5

1

/2 million lbs. or about 400,000 barrels. In the same year, in the six states of the Union which are engaged in

this fishery, Mackerel were taken to a quantity of about 132 million lbs., with a first-hand value (as sold in the market) of 2 1
/.i

million dollars.

b Cf. Baird, as quoted by Brown-Goode, Fisher, a. Fisher. -Industr., sect. I, pp. 287 and 288.

c “Towards the end of July”: Malm, Gbgs, Boh. Fn., p. 409. This year (1887), on the 19th of July, both male and female Macke

rel from Bohuslan were bought in Stockholm, which were not quite, but very nearly, ready to deposit their spawu.

d Cf. Sars, Indber. for 1865, p. 28; for 1875, p. 14.

e
1. e., p. 89.

f The numbers in the table which are enclosed in parentheses are not the average ones. The marks <C and )> respectively denote

the maximum or minimum among the specimens of the same age.
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Length of the body expressed in millimetres

Least depth of the tail, in % of the length of the lower jaw Aver.

Length of the ventral fins,
,, „ „ „ „ „ „ body. „

Distance between the first dorsal fin and the tip of the snont, in^of the length of the body „

11 11
second

„ „ „ beginnings of the two dorsal fins „ „ „ „ ,, „ „ „ „

Length of the lower jaw in % of the length of the body „

Breadth ,, „ interorbital space ,, „ „ ,, ,, „ „ lower jaw... „

Length „ „ head „ „ „ „ „ „ „ body - „

„ „ „ pectoral fins „ „ „ „ „ „ „ „ „

Distance between the ventral and anal fins in % of the length of the body „

Distance between the anal fin and the tip of the snout „ „ „ 11 11 11

137—140 201

18.3 ( < 19.1

)

10.5

35.0 (
> 33.3)

(31.7 (<63.o)

26.7 ( <27.2)

14.8 (>14.5)

42.2 (<42.g)

26.9 (>26.5)

11.4

31.7

(25.3)

(12 .6 )

.62.6 (< 63.4)

226
I

_. 9.8 .

.... 32.o (<33.31 .

.... 64.5 (>63.6) _

••»*«{IM

mTsJ
(24.3)

(10 . 6 ?)

(34.9)

340—389 390—410

23.5

411—422

25.2 ( >24.9)

9.i

32.3 (<33.3)

65.4 (>63.6)

33.i ( >32.8)

12.6 (< 13.3)

56.8 (
> 51.9

..23,8

11.4

37.5 ( 35.4)

65.8 (>64.5)

We thus see that the changes due to age are most

marked between the first autumn and the following

spring, and between the latter and the period immedi-

ately following. Some further changes appear most

distinctly, when the length is about 390 mm., and others

when it is about 410 mm., but it is an open question

how far these latter changes belong to particular years.

We have already explained the signification of the ten-

dency of the changes indicated by the table. The

Mackerel becomes capable of propagating its species

when about 300 mm. in length.

The Mackerel is prepared for use in many different

Avays: it is eaten fresh or boiled in sea-water, salted

or preserved in oil, smoked or dried. In whatever

way prepared, it is always delicious, so long as it is

not stale; and in flavour it is not much unlike the

Salmon. Those taken in spring, are always lean; but

the longer it has been in the island-belt, the fatter it

grows, and it is fattest in October.

The Mackerel-fishery, which forms an important

part of the fisheries in the western island-belt of Sweden,

gives occupation to a great part of the population, and

the profits are often by no means inconsiderable. First

in spring, at the end of May, and then in autumn,

during August, September, and October, the Mackerel

is taken in seines along the coast, within the island-

belt. During June and July, twenty years ago, in the

open sea, it was caught mostly by whiffing or railing,

a method not much employed notv, except as sport,

and replaced chiefly by drift-nets. The season for

whiffing Avas always eagerly aAvaited in the island-belt.

It began about a fortnight before midsummer and ended

about St. Lawrence’s Day (the 10th of August). Shortly

before this period, the same activity and excitement

might ahvays be observed among the fishermen as at

the approach of a general holiday. All the boats which

were intended for the fishing, Avere now repaired, and

each one strove to have the finest sails and the fastest

boat. When the time came, they sailed out with set

sails and before a fresh breeze. The line, Avhich Avas

furnished Avith a heavy plummet (1 or 2 lbs. in weight)

and tAvo hooks baited with some bright object, if pos-

sible a piece of the shining skin from the side of a

Mackerel, Avas trailed after the boat at as rapid a speed

as could be obtained. One boat Avith from 5 to 8 men

and boys, each Avith tAvo lines, sometimes took from

one to three thousand Mackerel in a day; but the catch

was generally much less, and it has been much better

since the sixties, Avhen the drift-net came into more

general use. The drift-net is shot in the evening and

dragged after the boat all night. The sails are taken

in and the boat drifts Avith Avind and current. The

drift-net is most useful on dark nights, and it is said

that the largest catches are made at nightfall and just

before dawn. In 1878, according to the report of

Mr. v. Yhlen, Inspector of Fisheries", there Avere 373

mackerel-boats in Bohuslan, with a total tonnage of

3,480 tons, Avith 10,450 nets and manned by 1,456

hands: the total catch for the year Avas 1,346,000

Mackerel. Up to that time, however, the most sucess-

ful year had been 1873, when 1,813,000 Mackerel Avere

taken in this manner in Bohuslan. In August and

September the Mackerel may also be taken with the

sladorj
,
a line furnished with a lighter sinker and cast

from a boat Avhich is at anchor; but though the depth

chosen for this method of fishing is from 20 to 30

fathoms, the Mackerel are to be found only in mid-

Avater, i. e. at a depth of from 10 to 12 fathoms. The

“ Intern. Fiseh. Ausstell. Berlin 1880, Schwed. Cat., I, 2, p. 45. In Bohuslan in 1890, according to A. H. Malm, 567 boats and

5 seines took about 2 1
/2

million Mackerel of a value of £26,121.
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fisherman chooses a different depth of water according

to the season: as the season advances, the Mackerel

gradually goes into deeper waiter, a fairly sure sign

that it is on its way back to the deep sea..

On the west coast of Norway, according to H.

Baars {Die Fischereiindustrie Norwegens
,
Bergen 1873,

p. 58), about 2,500 boats are engaged in this fishery,

and the annual catch is from 30 to 35 million Macke-

rel. The Mackerel-fishery is carried on on a still larger

scale off the east coast of North America (see note a,

p. 114), where the tackle employed consists chiefly of

purse-seines". (Ekstkom, Smitt.)

Fam XIPHIIDtE.

Body fusiform and elongated. Eyes middle-sized. Both, the preoperculum and the supraorbital margins dentated

during youth
b

,
smooth {like the other bones of the head) in full-groivn specimens. The scales vanish during growth

,

in young specimens they are ciliated and some of them platelike and spinous. During youth one continuous fin

on the back and in the anal region, but in full-grown specimens a greater or less part of the middle of these fins

disappears , and thus two dorsal and two anal fins are formed , the anterior being
,
in both cases

,
larger than the

posterior. No free spinous ray in front of the anal fin. Simple, pointed conical teeth in both jaws during youth;

but they finally disappear in quite full-grown specimens
c

. During youth both jaws are more or less elongated in

a forward direction, the upper more than the lower, but in full-grown specimens the lower jaw is still more con-

siderably shorter than the upper, which is prolonged into a
“sword,” formed by the maxillary and intermaxillary

bones, the vomer {rostral part) and the ethmoid bone. The superior longitudinal ridges on the skull are only

slightly or not at all developed. In the species where there are ventral fins, they are thoracic, and the number of

rays is less than usual, in other cases they are wanting. Gill-openings large
,
but the branchiostegal membranes

partly united. Branchiostegal rays 7. Branched rays in the caudal fin at least 15. Vertebrae at least 24, more

than 10 of them abdominal.

Agassiz d
separated this family from the Cuvierian

Scombroids “in order more clearly to fix the characters

of the latter;” but it is not without reason that both

Lutken 6 and Lilljeborg

7

have suggested the reunion

of these two families. It, is not only that at least one

genus of the Scombroids (.Acanthocybium) has the same

retiform branchial lamellae as the Swordfishes (see above),

nor that in the latter this coalescent formation of the

branchial lamellae does not appear during youth 6
', but

also that the osteological characters, to which Agassiz

gave the first place in his diagnosis of the Swordfishes,

to a great extent correspond to those of the Mackerels.

The remarkable structure in the Swordfishes of the

haemapophyses of the caudal vertebrae, which consist of

broad processes beneath the lateral holes of the haemal

canal and the consequent articulation between the haemal

a See also Materials for a History of the Mackerel Fishery b

Comm. Fish. a. Fisher. 1881 (Washington 1884) pp. 91—531.

6 In some species the corners of the temples (according to G
strong spines, which call to mind the Trigloid type.

c In a Swordfish which has attained a length of 8 feet we fi

d Rech. Poiss. Foss., tome V, part. 1, pp. 1, 7 and 89.

e Lutken, Spot. Atl., Vid. Selsk. Skr., Kbhvn., 5:te Itekke, 1

f So. Norg. Fislcar
,

vol. I, p. 379, not. 1.

9 Lutken, 1. c., p. 446.

arches of the successive vertebrae, apparently corresponds

to the structure of the caudal vertebrae which we have

remarked above in Euthynnus. The strong connecting-

links in the Swordfishes between the interspinal bones

and also between the interhaemal, which are formed

by the sagittal extensions of these bones, and side

by side with which the neural and the haemal spines

are also extraordinarily broad (extended in the same

direction, the longitudinal direction of the body), are

indeed wanting in the Mackerels; but still they are

caused only by a stronger ossification of the membrane

between these bones, which even in the Mackerels is

sometimes fairly hard. The family character of the

Swordfishes is thus the ensiform (sometimes cuneiform

and terete) elongation of the snout, the chief part of

which is composed of the rostral portion (originally

G. Brown-Goode, J. W. Collins, R. E. Earll, and A H. Clark, Rep.

inther, the parietal bones) and of the preoperculum are prolonged into

id small, but numerous, teeth on the hind part of the intermaxillary bones.

aturv. Math. Afd., vol. XII, p. 447.
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the point of the trabecula) and the ethmoid bone which

lies behind and within the rostral portion, while the

point and the lateral edges of the sword are formed

by the intermaxillary bones. The other differences

between the Swordfishes and the Scombroids are the

round shape of both nostrils and the greater distance

between the posterior nostril and the eye in the former

— in which respect the Xiphiidce come nearer the

Horse-Mackerels — the smaller size of the subopercu-

lum and interoperculum -— the operculum, however, is

larger in the Swordfishes — and the smooth, or only

slightly rugose, anterior edges of the branchial arches,

where strongly developed gill-rakers appear in the Mac-

kerels. The greatest systematic importance of the fa-

mily Xiphiidce consists in the changes due to age which

have been given by Gunther" and Lutken 6 and partly

even by Cuvier c

,
and which we have therefore given

in the above diagnosis of the family. First we see the

larval stage (fig. 32), with the large eyes; the low,

continuous dorsal bn and the similar, but smaller, anal

bn; the rounded caudal bn; the broad and short pec-

toral bus, which are still set fairly high; and the spi-

nous equipment of the head, which reminds us of the

Trigloid type or the juvenile forms of the Berycidce
d

.

When the snout and the lower jaw (the length of which,

however, is soon reduced again) begin to grow elong-

ated, and the spinous equipment of the head to vanish,

there appear other traits of older piscine forms, several

scaly formations on the body (hg. 33), rows of spinous

plates and scales, one on each side of the bases of the

dorsal and anal bus and others, parallel to each other,

on the sides, while in the intervals between these rows

we bnd small scales, which also cover the head and

snout, also spinous or ciliated. These scaly formations

are not imbricate, but juxtaposed. During this period

there are also fairly strong jaw-teeth; the unpaired bus

appear as before; the body is long and slender; the

caudal bn becomes more and more concave and is also

prolonged and pointed like the pectoral bus; and the

ventral bns, in those species where they are found,

appear in the form of small protuberances, which be-

come elongated and develop one or three rays, some-

times longer than those of the pectoral bns. We may

also see before long, on each side of the tail, the middle

carina (in Xipliias) or the two small carinae (in Tetrap-

turus and Histiopltorus), to which we have above seen

corresponding formations in the Scombroids. The sub-

sequent changes are mostly reductions: the disappear-

ance of the scaly formations, the more or less complete

disappearance of the jaw-teeth), the reduction of the

middle part of the dorsal and anal bns, the relative

diminution of the eyes and, lastly, the removal of the

Fig. 32. Young specimen of a terete-snouted species of Swordfish

(Histiophorus ? or Tetrupturns?) from the South Atlantic.

Magnified 7 diam. After Lutken.

pectoral bns down towards the ventral edge, “so far,’

says Cuvier of Xipliias, “that at the brst glance one

might be tempted to regard them as the ventral bns.”

In all these changes the Swordbsh proper advances

furthest: its relations to the other ttvo genera of the

family (each containing two or three species) form a

distinct chain of development, Histiophorus having three

Fig. 33. Young Swordfish (Xipliias gladius) from the Atlantic.

Magnified 2 1
/„ diam. After Lutken.

rays in the ventral bns, Tetrapturus two and Xipliias

having no ventral bns at all.

This family, like the greater part of the preceding

one, consists of distinctly pelagic hshes and powerful

swimmers, which generally keep to the surface — those

Avhich retain the high dorsal bn are even said to use

it as a sail — but are also able to descend to con-

siderable depths. They real ly belong to the Tropics

and the warmer parts of the Temperate Zones, but some-

times rove north into our latitudes.

“ Journ. Mus. GodefEr., Heft. 2, p. 170; Heft. 3, p. 265; Introd. Study Fish., pp. 173—175; Handb. Ichth., pp. 117 and 118.

b Spot. Atl., 1. c., pp. 441 etc., tab. II, fig. 10 and 11.

c Cuv., Val., Hist. Nat. Poiss., vol. VIII, p. 261, tab. 225 et 226.

d According to Lutken (1. c., p. 447), however, the long temporal and opercular spines are wanting in the larvae of Xipliias.
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Genus XIPHIAS.

No ventral fins. In adult specimens the anterior part of the dorsal fin is pointed and falciform. The “sword”

fiat and two-edged. The middle caudal carina high; no small carince in adult specimens, though they may he

distinguished during youth".

Only one species is known within this genus with its classical Greek name 6
.

THE SWORDFISH.

XIPHIAS GLADIUS.

Plate IX, fig. 1.

Back lustrous dark-blue, sides grayish-blue, belly silvery.

B - 7; D
i 5(W3- 4;

SKIT)'
3-61 * 2 + 14; y.o,

G. x. + 15 1. 1(5 + x.

Syn. Xipliias seu Gladius pisc-is, Gesn., Hist. Anim. (Francof. 1620),

Lib. IV, pp. 379 et 1049.

Xipliias
,
Lin., Fn. Suec., ed. 1

,
p. 108.

Xiphias gladius
,
Lin., Syst. Nat., ed. X, tom. I, p. 248; Kolpin,

Vet.-Akad. Handl. 1770, p. 5; 1771, p. 115; Rets., Fn.

Suec. Lin., p. 316; Cuv., Val., Hist. Nat. Poiss., vol. VIII,

p. 255, tab. 225, 226, 231; Niels. Prodr. Ichth. Scand.,

p. 108; Kroy., Damn. Fiske, vol. I, p. 253; Nokdm., De-

mid. Voy. Russ. Mer., p. 393; Ekstr., Gbgs Vet., Vitt.

Samh. Handl., Ny Tidsf., H. 1, p. 37
;

Nilss., Skand. Fn.,

Fisk., p. 147; Gthr, Cat. Brit. Mus., Fish., vol. II, p. 511;

Lindstr., Gotl. Fiskar, Gotl. Lans Hush. Sallsk. Arsber.,

1866, p. 25 (sep.); Wallengren, Ofvers. Vet.-Akad. Forh.

1866, ii. 5; Coll., Vid. Selsk. Forh. 1874, Tillsegsh., p.

51; 1879, p. 33; CederstrSm, divers. Vet.-Akad. Forh.

1876, No. 4, p. 64; Malm, Gbgs, Boh. Fn., p. 423; Win-

ther, Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 16; Id.,

Zool. Dan., Fiske, p. 25, tab. IV, fig. 6; Day, Fish. G:t

Brit., Irel., vol. I, p. 146, tab. XLIX; Mob., Hcke, Fische

d. Ostsee, p. 36; Br.-Goode, Mater. Hist. Sword Fishes

,

Wash. 1883; Id., Fish. Industr. U. S., part. I, p. 336,

tab. 115; Coll., N. Mag. f. Naturv. Christ., Bd. 29 (1884),

p. 60; Lillj., Sv., Norg. Fiskar, vol. I, p. 380.

The fusiform body of the Swordfish is so elong-

ated that in full-grown specimens the length is 6 times

the depth; but the young specimens are still more

elongated — at a length of 75 cm. the length of the

body is nearly 8 times the greatest depth, and at a

length of 37 mm. about 15 times'
7

. In specimens 75

cm. long the greatest depth of the body is about 1

/3

of the distance from the point of the “sword” to the

hind margin of the eye, in specimens half this size

about V4 and in specimens 37 mm. long only slightly

over Ve- In adult specimens the greatest depth is about

half-way along the high lobe of the first dorsal fin,

behind the insertion of the pectoral fins. The length

of the head, that of the sword included, varies in full-

grown Swordfish between 40 and 45 % of the length

of the body: in specimens 75 cm. long the head is

almost as long as the trunk from the gill-opening to

the base of the middle caudal rays. In young speci-

mens, as we have mentioned, the lower jaw is com-

paratively much longer than in adult, and in specimens

about 20 cm. in length
* may be only slightly shorter

than the upper jaw; in specimens 75 cm. in length

the length of the head from the point of the lower

jaw is about 26 % of the length of the body; and in

adult specimens the length of this part of the head is

about equal to the greatest depth of the body and

about 16 % of the length. Even in adult specimens

the length of the lower jaw varies considerably: in

specimens from 2 to 4 metres long it varies between

15 and 11 % of the length of the body. The length

of the snout from the anterior margin of the eye varies

in full-grown specimens between 70 and 75 % of the

length of the head; the diameter of the eye is about

6 % of the length of the head or somewhat less than

half the breadth of the interorbital space. The

eye is thus small in proportion to the length of the

° Lutken, Spot. Atl., 1. c. p. 446.

6 Bicplaq, Arist. etc., see Artedi, Syn., p. 47.

c Lutken, also mentions a specimen 19 cm. in length, where the greatest depth was only 10 mm.
d See Day, Fish. Gt. Brit., Irel., plate XLIX, fig. 2.
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body and of the head, but in comparison with the

width of the cheek it is large, and indicates, as Win-

ther has remarked, that the Swordfish, sometimes at

least, seeks its food in the deeper (darker) parts of the

sea. Scarcely half the postorbital portion of the head

is occupied by the cheeks (to the hind margin of the

preoperculum), and the rest is formed by the oper-

culum. In adult specimens the thickness (height) of

the sword at its base is only
1

/3 of the breadth; but

in young specimens the thickness rises as high as
1

/ 2

the breadth, and the form of the sword thus approaches

its terete form in the other two genera, which in other

respects, too, represent the juvenile stages of the family.

On the side of the nose, on a level with the upper

margin of the eye, lie the two round nostrils, the

posterior being considerably larger than the anterior

and the distance between it and the eye being about
2

/ 3
of the orbital diameter. The forehead is flat; the

cheeks fall perpendicularly from it. The operculum is

quadrilateral, almost square, thin and striated; its height

is about 4 times that of the suboperculum, which is

of nearly the same length, and the lower margin of

which almost entirely forms the lower edge of the gill-

cover, for the interoperculum is only a comparatively

small triangle inserted between the suboperculum, the

preoperculum and the lower jaw. The preoperculum,

too, is remarkably short (in its horizontal branch) but

of ordinary height. The forms of the dorsal, anal,

and caudal fins and the changes due to age are given

above. The apex of the dorsal fin is formed by the

first branched rays and reaches a height which is but

slightly less than the greatest depth of the body and is

about equal to or even exceeds the length of the falci-

form pectoral fins. The lateral line is scarcely distin-

guishable, but it fairly closely follows the curve of the

dorsal profile. The scales, like the jaw-teeth, as we

mentioned above, almost completely disappear. No

tongue or gill-rakers. The pyloric appendages are nu-

merous, and are united into a mass like a bunch of

grapes. The sclerotica of the eye contains two osseous

lamina?, united by sutures, which in front (distally)

leave a round opening for the cornea and behind an

irregular hole for the optic nerve. The colouring of

the body is a darker or lighter variation of the colours

given above. In youth, like most Scombromorphi, the

Swordfish is marked with dark transverse bands across

the body.

From the classical times the history of the Sword-

fish has always been embellished with a thousand

exaggerated tales of its fierceness and the hostility it

entertains even towards objects which cannot serve as

its food. It is really, however, of a peaceable disposi-

tion, and even remarkable for its timidity, but one of

the most rapid swimmers of all fishes, and quite capable,

though this is not its habit, of dealing other crea-

tures dangerous wounds with its powerful sword. It

lias especially been accused as the bitterest enemy of

the whale; but this may very easily be due to a con-

fusion between the Swordfish and the Grampus ( Orca

gladiator). With regard to the terete-snouted SavoitI-

fishes it is an established fact that they have often

darted at a vessel and pierced its side with their sword

— in one case, even Avhere the ship was copper-

bottomed, to a depth of 14 in. Of such an action on

the part of the true Swordfish, however, Ave have only

one authenticated instance, Avhich took place in Noiway,

Avhere in August, 1839, it is said, a Swordfish 21 dcm.

in length Avas caught at the mouth of a river far up

Lerfjord in Helgeland, after having driven its SAVord

into a boat". We can set no great Aveight on the

account given by YarreliA of a Swordfish which killed

a man bathing in the Severn, for the fish was probably

rushing blindly forward in fright. From America we

are told
c
that the SAvordfish, when struck with a har-

poon, turns upon the boat Avhence it has received the

blow; but Ave may easily understand that on such pro-

vocation it is enraged to madness. Perhaps the real

purpose of the sword is not yet fully known; but we

must assume that it is connected with the procuring

of food. Bennett has given a clue to the explanation

of the attacks made upon vessels by the terete-snouted

Swordfishes. With lightning speed they dart among

shoals of Bonitos, Albicores and other Scombroids,

spitting them on their swords, intending afterAvards to

shake them off and devour them. When its victims

seek shelter in the shadow of a ship, the Swordfish may

° Still it is worth mentioning that not a single word of the blow dealt to the boat occurs in the letter to KR0YER, wherein Governor

Christie describes the catch. See Danm. Fiske
,

vol. I, Tillaeg. p. 597. (Helgeland is a district of Finmark. Tr.).

b Brit. Fish., ed. 2, vol. I, p. 165, after Daniell, Rural Sports
,
1801.

c Brown-Goode, Mater. Hist. Sword-Fish ., p. 45; Fish. Industr. U. S., part. I, p. 351, from Prof. Baird’s notes.
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miss its aim and strike the vessel’s hull. Brown-Goode

gives almost the same account of the true Swordfish®.

“They feed on menhaden, mackerel, bonitoes, bluefish

and other species which swim in close schools. Their

habits of feeding have often been described to me by

old fishermen. They are said to rise beneath the school

of small fish, striking to the right and left with their

swords until they have killed a number, which they

then proceed to devour. Menhaden have been seen

floating at the surface which have been cut nearly in

twain by. a blow of a sword. Mr. John H. Thomson

remarks that he has seen them apparently throw the

fish in the air, catching them as they fall.

“Capt. Benjamin Ashby says that they feed on

mackerel, herring, whiting 6

,
and menhaden c

. He has

found half a bucketful of small fish of these kinds in

the stomach of one Swordfish. He has seen them in

the act of feeding. They rise perpendicularly out of

the water until the sword and two-thirds of the re-

mainder of the body are exposed to view. He has

seen a school of herring crowding together at the sur-

face on George’s Banks as closely as they could be

packed. A Swordfish came up through the dense mass

and fell flat over on its side, striking many fish with

the sides of its sword. He has at one time picked up

as much as a bushel of herrings thus killed by a Sword-

fish on George’s Banks.” We know, too, that the

Swordfish also feeds on the Cuttle-fish: Fleming found

remains of Loligo sagittata in its stomach.

The peaceful disposition of the Swordfish may also

be observed when together with the Tunny it enters

the madrague or tonnaro of the Mediterranean fisher-

men. Sometimes it may tear the meshes of the lateral

nets of the madrague with its sword and thus give the

Tunnies a way of escape; but it is often taken together

with them. It seems to be fairly sociable, and one

often finds Swordfish roving in pairs (male and female?).

The only information we have of the spawning-season

is from the Mediterranean, where it is said to occur

in spring and the beginning of summer; but we have

no exact statements on this point. That it also spawns

in the open sea, is shown by the finds of small fry,

mentioned by Lutken, in the Atlantic and the Indian

Ocean. In the Mediterranean young, but fully deve-

loped, Swordfish, weighing half-a-pound or more, are

fairly common, and are often sold in the Italian fish-

markets, especially in Sicily and at Genoa. Their

flesh is more highly esteemed than that of the larger

ones.

The Swordfish often attains a length of 12 feet or

even more; but specimens of a much larger size must

be considered at least as extraordinary exceptions, if

not as altogether fabulous. Brown-Goode, however,

mentions a specimen of uncommonly large size, which

according to Ashby’s measurements had a sword nearly

6 ft. long and should thus have had a body almost

18 feet in length and have weighed between 750 and

800 lbs. It is known in the Mediterranean, the Atlantic

as far south as the Cape of Good Hope, the Indian

Ocean, and the Pacific (off New Zealand). In the At-

lantic it is fairly common off the coast of the United

States of North America; but only full-grown specimens

have been taken there: Captain Ashby is said to have

caught 108 SAvordfish in one year. On the European

side it is not common even off the English coast, and

farther north it occurs still more seldom, though it

has been found in as high a latitude as West Finmark.

HoAvever, it can scarcely be considered as being rare

in Scandinavia, especially as it now and then enters

the Baltic and Avanders as far as Gothland'
7

. Both Nils-

son and Lilljeborg state, as a proof of its common

occurrence off the south coast of Scania, that forty or

fifty years ago, between Malmo and Skanor, one might

very often see the dried tail of a SAvordfish set up as

a weathercock on a fisherman’s cottage. According to

Mobius and Heincke it is oftenest in autumn that it

Avanders into the Baltic, as far as the coasts of Prussia

and Russia. Ekstrom and Malm have each described

one of tAvo specimens of the Swordfish taken recently
°

in Bohusl&n, the one in Aby Fjord and the other off

Grebbestad: Cederstrom says that the Swordfish is

fairly rare off the north of Bohns! an. Our figure is

coloured from a female 211 cm. in length, which Avas

caught on the 21st. of October, 1887, in Stahrekil (5

miles from Stromstad), and sent to the Royal Museum

by Mr. C. A. Hansson.

a Mater, etc., p. 41; Industr. etc., p. 349.

6 Not our European Whiting.

c A Swordfish 2'43 metres in length, which was caught on the 1st of October, 1882, in a mackerel-net in a bay between the coast

of Schleswig and Alsen, had about 60 Herrings in its stomach (M6b., Hcke, 1. c.).

d LindsteOm, 1. c. and Lilljeborg, 1. c., p. 388.
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In Sweden the Swordfish is taken only occasionally,

or it becomes stranded on a sandbank or a shelving

beach, having ventured too near shore in search of

food. But in the Mediterranean, especially off the coast

of Sicily, and in North America, it is fished for with

great vigour and no small profit, for its flesh is greatly

valued. It is often harpooned from a boat or from a

ship’s bowsprit, where the Americans have a special place

for the harpooner to stand. The Italians set watchmen

on the cliffs to give the fishing-boats notice of the

approach of the Swordfish, and in the boats they keep

a look-out from the mast-head. As the Swordfish often

swims at the surface, sometimes so high that the top

of the dorsal fin projects above the water, it is easily

caught sight of. The fishing has a dash of the charm

of whaling, for it cannot be considered altogether free

from danger, when the Swordfish at full speed takes

out the line to the very end, and when we remember

how many tales there are of the assaults it makes in

selfdefence upon a boat. The Swordfish is also taken with

hook and line, but, as in the mackerel-net and madrague,

more seldom. Brown-Goode mentions the capture of

a Swordfish on a long-line set for Halibut, at a,s great

a depth as 275 fathoms.

Fam. lampridibae.

Form of the body high, compressed, ovcd. Eyes of average size. External hones of the head with smooth edges".

Scales small, thin
,

cycloid, and deciduous; in the pectoral region somewhat larger than in the other parts of

the body. Spinous-rayed part of the dorsal and anal fins extremely short. No finlets. No free spinous ray in

front of the anal fin. No jaw-teeth
,

but strong, pointed pharyngeal teeth. Jaws short and. about equal in length.

Supraoccipital crest high and continued forward over the frontal and ethmoid bones. Base of the pectoral fins

horizontal. Ventral fins thoracic, though set fairly far back, with from 14 to 17 rays. Gill-openings large:

branchiostegal membranes free at the isthmus. Branchiostegal rays 6 (or 7?). Branched rays in the caudal fin

about 17. Vertebrae from 43 to 48, the 22nd of

Gill
6 founded a separate family, Lamprididce,

within the group Scombroidea, to receive the single

genus that represents this family, while Moreau c
has

given the same definition to a sub-family, Lamprini,

within the family of the Scombridae. These arrange-

ments may be regarded as distinctions without a real

difference.

The relation of this family to the preceding ones

is expressed in several characters which indicate the

highest stage of the metamorphosis which prevails among

several Scombromorph families. Among these characters

are the disappearance of the jaw-teeth, the horizontal

base of the pointed, falciform, pectoral fins, which in

form resemble the ventral fins and the anterior part

of the dorsal fin, and the absence of the anterior, spi-

nous-rayed dorsal. To these we may add another

character, however, which is more indicative of a lower

stage of development, namely, the large number of

a Juvenile stage unknown.

b Arr. Fam. Fish., Smiths. Misc. Coll., No. 247, p. 9.

c Hist. Nat. Poiss. Fr., tome 2, p. 483.

which (taking the latter number) bears the last ribs.

rays in the ventral fins, which are set comparatively

far back. Their situation is indeed due to their close

connexion with the shoulder-girdle, which is much

developed posteriorly, and has thus removed the ventral

fins with it. But the pelvic bones, though large, are

hung, not, as is generally the case, on the clavicle,

but on the high and broad coracoid bones. Another

peculiarity of the pectoral fins is the anoinalopterous

character of their basal bones, the first three of which

are low, and united with the scapular bones — the

first of all completely, without the least visible suture;

the other two retaining the suture — the last higher,

but still broad, and closely united by a. cartilage with

the third basal bone and also with the coracoid bone.

The glenoid surfaces of the first two basal bones are

sharply convex, thus indicating unusual power in the

perpendicular motions of the pectoral fins; the surface

of the last two, on the other hand, is concave, to re-

Scandinavion Fishes. 16
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ceive the cartilage which connects them with the pos-

terior rays of the pectoral tins. Another peculiarity

in the skeleton of the Opah which seems to indicate

a lower (older) degree of development, appears in

the structure of the last caudal vertebrae. The last

of all, as usual, is without any true haemal arch;

but the three next to it have their haemal arches free

and not united to the bodies of the vertebrae, and the

vertebra next in front of these has the haemal arch

united to its body, but retains the suture between them.

The penultimate vertebra has both haemapophyses wi-

dened at the base into a projecting ridge, which runs

along the lower posterior part of the vertebra on each

side, and is continued backward across the hypural

bones, where it is free. We have above remarked a

ridge corresponding to this in the common Mackerel,

where it does indeed belong apparently to the hypural

bones (the last caudal vertebra), though, there too, it

originates distinctly on the side of the penultimate

caudal vertebra. Even in the skeleton of the adult

Mackerel and of the Scad, too, we may trace in the

last caudal vertebras (as far as the fourth from the

end) sutures reminding us that the heemapophyses

were free in the earlier stages of development. Thus

the skeleton of the Opah, even when the body is 1

1

dm. in length, explains a, circumstance the elucidation

of which in the Mackerels must probably be sought

in the youngest specimens.

The family Lamprididce thus possesses points of

resemblance to all the preceding families in the long

Mackerel-series — to the Bramoids in the high form

of the body, to the Carangoids in the high supraocci-

pital crest, to the Scombroids in the large number of

the vertebrae and to the Xiphioids in the reduction of

the jaw-teeth and the circular form of the nostrils.

But in this family we also find anomalopterous cha-

racters both in the situation of and in the number of

rays in the ventral tins — the number of the rays

calling to mind the position of Beryx in the Perch-

series — as well as in the articulation of the pectoral

fins. In the formation of the gill-covering apparatus

it most nearly resembles the Carangoids, though the sub-

operculum is considerably smaller, and shaped like a

triangular lamina, which occupies only a tiny part of

the lower corner of the margin of the gill-opening.

As our knowledge of the changes of growth in

the family is so imperfect — we only know that the

tips of the dorsal and ventral fins become shorter with

age a
-— and especially as the younger stages and the

supposed larval stage are completely unknown, we have

no data of sufficient importance to decide the correct

place of the family. Its whole appearance, however,

speaks in favour of its retention within the Mackerel-

series, although the anomalopterous characters just

mentioned may seem to assign it another place in the

system.

Genus LAMPRXS'',

the only genus within the family, contains only one known species,

° Cuv., Val., Hist. Nat. Poiss., vol. X, p. 58, tab. 282; cf. also Cuv. (Val.), Regn. Anim. Piastre, Poiss., pi. 61.

6 Retzius, Vet.-Akarl. Handl. 1799, pt. 2, p. 91.
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THE OPAH (sw. glansfisken).

LAMPRIS PELAGICUS.

Fig. 34.

Dorsal side dark steel-blue, on the sides gradually shading into green with a lustre of silver, purple and gold,

the operculum being especially lustrous; the ventral side rose-red; the fins vermilion; the whole body strewn with

silvery and milk-white spots; the iris golden red.

Fig. 34. OpaL, from the W. coast of Zealand (Denmark)- Specimen belonging to the Museum of Upsala Univ. V
6

the natural size.

1 ( 2 ) 1 1

R. br. 6 (7?); D. a
fif; A. 1 —

;
P. 2 + 23(21)+ 1; V. —

;

51 40 Id

C. x. + 17 + x.

Syn. Zens cauda bifurca ,
colore argenteo purpureoque splendens,

SteAm, Sondm. Beskr., I, p. 325, tab. 1, fig. 20.

Scomber pelagicus, Gunn., Norsk. Vid. Selsk. Skr. (Trondj.),

part. IV (Kbhvn 1768), p. 92, tab. XII, fig. 1 (nec Lin.).

Poisson Imme, Duham., Peches, Sect. HI, p. 74, tab. XV;

Zeus tuna., Gmel., Syst. Nat. Lin., I, p. 1225; Lacep.

( Uhrysotosus), Hist. Nat. Poiss., vol. IV, p. 586; Gthe,

(Lampris), Cat. Brit. Mus., Fish., II, p. 416; Malm, Gbgs
,

Boh. Fn., p. 420; Day, Fish. G:t Brit., Irel., vol. I, p.

118, tab. XLII.

Zeus guttatus, Brunn., D. Vid. Selsk. Skr., Ny Sami., part. 3,

p. 398, tab. A; Retz. (Lampris'), Vet.-Akad. Handl. 1799,

a D. — according to Lowe.
52—54 &

according to Lowe.
39—41 &

6 A.
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Qvart. 2, p. 98; Id., Fn. Suec. Lin., p. 361; Fabek (Zeus),

Fische Isl., p. 132; Njlss. (Lnmpris), Prodr. Ichth. Scand.,

p. 70; Cuv., Val., ]. c.; Krdy., Damn. Fislce, vol. I, p.

280; Ekstr., Gbgs Vet., Vitt. Samh. Handl. Ny Tidsf., I,

p. 37; Lilljeb., Vet.-Akad. Handl. 1850, p. 333; Malm,

Ofvers. Vet.-Akad. Forh. 1852, p. 229; Nilss., Skand. Fn.,

Fisk., p. 156; Esm., Forli. Skand. Naturf. Mode, Christ.

1868, p. 522; Coll., Vid. Selsk. Forh. Christ. 1874, Til-

lasgsh., p. 48; 1879, p. 31; Winth., Naturli. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 15; Id., Zool. Dan., Fiske, p. 21, tab.

IV, fig. 2; Jord., Gilb., Syn. Fish. N. Amer., Bull. U. S.

Nat. Mus., No. 16, p. 453; Coll., N. Mag. f. Naturv.

Christ., Bd 29 (1884), p. 59; Lilljeb., Sv., Norg. Fisk.,

vol. I, p. 315.

Larnpris lauta
,
Lowe, Hist. Fish. Madeira, p. 27, tab. V.

Obs. As the specific name employed by Gunnerus is the oldest

binomial name of this species, according to the rules of custom it

must be restored, though it is faulty in the same way as Sarda

pelamis, the name recognised above, as in most modern writers, though

Brunnich’s use of it was also due to a mistaken determination of the

species.

The specific character given above is a summary

of a description which I have received in a letter from

Mr. 0. T. Olsen of Grimsby, of the coloration of a
j

newly caught Opah which was brought to the above

town in 1886. During life, or at least when uninjured

and with the scales intact, however, the fish, according

to Lowe’s (1. c., p. 31) and Schneider’s" descriptions,

is red with a lustre of transparent silver thoughout

the body; according to Schneider, too, the oval white

spots do not occur in the living and uninjured fish,

but first begin to appear when the scales drop off.

Lowe, on the other hand, asserts that these spots appear

more clearly and brightly through the scales, and de-

scribes the silvery lustre as being most distinct on the

raised folds of skin which form the grooves for the

dorsal and anal tins, and on the rows of scales which

occur between the rays of the caudal fin. Anteriorly,

on the belly, he says, the white spots are sometimes

united into curved, vermiform streaks. Other writers

do not insist so strongly upon the red colour of the

body, at least on the dorsal side; and the only speci-

men which has been received by the Royal Museum,

had lost most of its metallic lustre — even the white

spots were extremely indistinct — and the upper half

of the body was dark, almost velvety, blue-black. This

specimen, which was caught in the Cattegat in August,

1873, was, however, half decomposed when it arrived

° See Collett, Christ. Vid. Selsk. Forh. 1879, No. 1, p. 32.

b N. Mag. Naiurv. 1 884, p. 60.

c Christ. Vid. Selsk. Forh. 1874, Tillsegsh. p. 49.

,l Ostengraphia Piscium, Groningen 1822, p. 187, tab. Ill, fig.

here, and thus could scarcely give any idea of the

colouring of the fish during life. It is highly probable

that the colour varies and that the red is part of its

fine dress during the spawning-season; but all descrip-

tions agree in setting the Opah among the most showi-

ly-decked of fishes — “one of Neptune’s courtiers in

full dress,” writes one of Buffon’s correspondents who

is quoted by Lacepede.

The body of the Opah seems to vary considerably

in depth. Collett mentions 6
a specimen 109 cm. in

length and 607 mm. in depth, i. e. the depth about

56 % of the length, and another specimen 0
6 ft. in

length and 2 ft. 4 in. in depth, i. e. the depth about

39 % of the length. To judge by these statements, in

the older specimens the body becomes considerably

elongated with age, while the height of the dorsal fin

and the length of the ventral fins, according to Va-

lenciennes’ observation mentioned above, sink from

more than
1

/2 the length of the body to
1

/4 or 7s

of the same. The thickness of the body, according to

Lilljeborg, is about 30 % of its depth. The length

of the head, according to Collett, varies between 30

% of the length of the body, in the smaller specimen

mentioned above, and 24 %, in the larger one. The

diameter of the eye, according to both Lowe and Lill-

.teborg, is about V
5

the length of the head and

about 72 the breadth of the interorbital space. The

small oval nostrils, which are close to each other, are

set on a level with the upper margin of' the eye and

about half-way between the eye and the tip of the

snout. The mouth is small in comparison with that

of the Mackerels, but capable of some, though only

slight, protrusion. The tongue is narrow, free and

smooth, according to Lowe. In the skeleton the lingual

bone is cartilaginous; but the basihyal bones are large

and spongeous, the first pair being fairly long and

sharply curved downwards — between their extremities

is placed the huge, triangular, basibranchiostegal bone

(Parker; uroliyal
,

Owen), which hangs down in a

posterior direction. The number of branchiostegal rays

is 6; but we must not forget to remark that not only

Gunnerus among the old writers, but also Valenciennes,

Kroyer and Barker d
,
the last both in the text and the

figure, have given 7. Though there are two simple

III, r.
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rays at the beginning of the dorsal fin, the first is

extremely short, and united to the base of the second,

which in the specimen belonging to the Royal Museum

is broken oft' short, but according to Lowe is the

longest ray in the whole fin. A peculiar, falciform,

interspinal bone, with the concave margin grooved,

lies loose in the flesh between the occiput and the

first dorsal fink The first true interspinal bone is both

long and high, with the curved anterior margin dilated

and with several pairs of lateral ridges, the posterior,

in particular, high and sharp, but less so than on the

eight next following interspinal bones. The interspinal

bones are gradually reduced in length in the same

proportion as the length of the rays in the dorsal fin

from the first branched ray to the twelfth. The neural

spines in the abdominal region, on the other hand,

become longer posteriorly. The dorsal fin in form

resembles that of the Swordfish: behind the elevated,

falciform, anterior part follows a low portion, from the

fourteenth ray to the seventeenth inclusive, in the spe-

cimen of the Royal Museum, and then the fin again

rises, though slowly and inconsiderably. The anal fin

throughout its length resembles the posterior part of

the dorsal. The lateral line is sharply curved in an

elevated arch anteriorly, and then runs straight along

the body in the middle line of the depth.

The Opah is one of the deep-sea fishes of the

Atlantic, known from Norwegian Finmark, Iceland and

Newfoundland at least as far south as Teneriffe, and

also occurs in the Mediterranean, but is generally very

rare. In Madeira, however, according to Lowe, it is

fairly often brought to market during spring. It can-

not, however, be reckoned among the inhabitants of

the deepest regions, as seaweeds are occasionally found

with other food in its stomach. Its food consists chiefly

of cuttlefish, thin-shelled Isopods which have their home

in the algae, Herrings and, probably, other small fishes.

It is caught off Madeira, says Lowe, with hooks baited

with Mackerel or Scad, at a depth of from 50 to 100

fathoms. This depth, if indeed it be the Opah’s pro-

per home, is great enough to prevent it from moving

freely at its pleasure at the surface*, when for some

reason or other it suddenly rises into the higher re-

gions of the ocean. Thus, like other deep-sea fishes,

it is often found floating helplessly at the surface or

cast ashore by the waves. It attains a length of about

47 a
feet (1

V

2
metres)'

7

;
but most of the specimens

known have measured between 3 and 4 ft. in length.

Its whole body is very fat, and its flavour is compared

by most of those who have tasted it, to that of the

Salmon; but Mr. Olsen writes to me that a part of

his Opah tasted like beef, another part like veal, a

third like brain, and a fourth like “fish.” In Madeira,

says Lowe*, the flesh of the Opah is considered better

and costs more than that of the Tunny. “Formerly,

I am informed, it was held in such esteem that every

fish taken was obliged by law to be carried to the

governor of the Island, without whose licence it could

not be sold in the market.
’

In Norway the Opah is rare, but according to

both Lilljeborg and Collett a specimen is taken al-

most every year in the neighbourhood of Bergen. So

early a writer as Peder Claussen7 knew it from Nord-

land and called it
u
den shone Laxestorje (the beautiful

Great Salmon). It has been met with several times

in Christiania Fjord and, strangely enough, off the

coast of Zealand and near Helsingborg. It was from

the last place that Retzius described it for the first-

time as a Swedish fish. We have fewer mentions of

it from Bohuslan; but according to Malm it is known

to a few of the fishermen by the name of
“ makril-

storje”. Ekstrom (1. c.) mentions a specimen which

was caught in the forties in the neighbourhood of

Stromst-ad; and the specimen of the Royal Museum

which we have already mentioned, was taken at the

beginning of August, 1873, by some fishermen from

a Cf. Lowe, 1. o., p. 29.

6 Cf. Lowe, 1. c., p. 34.

c See above, under Genua Caranos.

d Baikie (Zool. 1853), according to Day (1. c.), meutions a specimen 6 ft. long, which was caught off Sanday, one of the Orkneys.

The specimen mentioned above which was examined by Olsen, he states to have measured 5 ft. in length, 3 ft. in depth and 10 in. in

thickness.

e
1. c., p. 35.

f Norriges Bescriffuelse
,
Kjobenhaffn 1632, p. 120.
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Fiskebac'kskil, who exhibited it for several days to

the visitors at Lysekil", where it was afterwards pur-

chased and sent to the Royal Museum by Dr. A.

Stuxberg.

According to Faber
( 1 . c.) the Opah is mentioned

in the Edda under the name of Gudlax (godlax =
good Salmon) 6

,
and in Iceland every part of the fish

is in general use as a remedy for all kinds of diseases.

The following Acanthopterygian Eleutherognates

are distinguished from the preceding Lysipharyngii by

several characters, which we have above endeavoured

to express by the name of Anomalopteri.

The Scandinavian Fauna contains the following

families belonging to this division:

A: Ventral fins independent, jugular. Spinous-rayed

part of the dorsal lin or fins considerably shor-

ter or with a smaller number of rays than the

soft-rayed part. No anal papilla. Suborbital

ring without any osseous connexion with the

preoperculum : Trctchinomorphi.

1: Gill-openings in front of the pectoral fins.

a: Body compressed Fam. Tra chinidce.

b: Head broad and flattened ,, Batrachidce.

2 : Gill-openings behind or above the pectoral

fins Fam. Lophiidce.

B: Ventral fins independent, thoracic or jugular.

Suborbital ring joined to the preoperculum by

an osseous connexion. A prominent papilla

often present at the vent. Body Cottiform or

Perciform : Cottomorphi.

1: Body with ordinary scales or naked or

partly covered with plates.

a: Spinous-rayed part of the dorsal lin longer

(with more rays) than the soft-rayed

part, or at least as long as it Fam. Scorpamidce.

b: Spinous-rayed part of the dorsal fin

shorter (with fewer rays) than the soft-

rayed part. Fam. Cottidce.

2: Body almost entirely covered with plates

Fam. Agonidce.

C: Ventral fins (when present) independent, ju-

gular or thoracic. A prominent papilla some-

times present at the vent. Spinous-rayed part

of the dorsal fin (where it is hardened) longer

(with more rays), or at least only slightly

shorter, than the soft-rayed part behind the

A narrhich a didos.

11 (aOn

Gobiidce.

Callionymidat.

spinous rays. Suborbital ring usually with-

out any osseous connexion with the prc-

operculum. Body low and compressed,

more or less taenoid: Blennomorplii.

1: No molars on the jaws or palate. Fam. Blenniidce.

2: Molars on the jaws and palate...

D: Ventral fins generally united. A promi-

nent papilla at the vent. Spinous-rayed

part of the dorsal fin shorter than the soft-

rayed, and with flexible spines, or wanting.

Suborbital ring generally without any osse-

ous connexion with the preoperculum.

Body long and low or bulky : Gobiomorplii.

1: The rays of the ventral fins maybe ex-

ternally distinguished, but the fins are

united in a funnel form Fam.

2: Rays of the ventral fins distinguishable

and the fins remote'from each other. Fam.

3: Rays of the ventral fins indistinguishable

in the sucking-disk formed by the union

of these fins Fam. Cyclopieridee.jAE
4: Ventral fins remote from each other, but

between them a sucking-disk. No spi-

nous-rayed part in the dorsal fin. Fam. Gobiesocidce.

E: V entral fins independent, much longer than

the pectoral, and generally with more than

five soft rays. Form of the body high and

compressed: Cyttomorphi Fam. Zenidce. t

F: Ventral fins (where they exist) independent,

much longer than the pectoral, and gene-

rally with less or more than five soft rays.

No anal fin. Body compressed and long,

ribbon-slurped. Caudal fin irregular, raised

upwards, or wanting: Tracliypteromorphi

Fam. Tracliypteridce.

G: Ventral fins independent, abdominal: Mu-
giliformes Fam. Mugilidce.

We give the first place among these fishes to a

group of families, as a. type of which we may take the

well-known and really formidable Weever.

>2.1

“ A watering-place iu Bohuslan. Tr.

h Aasen (Norsk Ordbog) suspects, however, that by this word may be meant Guldlax (Gullax, Argentina Situs, according to Nilsson).
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TRACHINOMOKPHI.

First dorsal fin
a

shorter than the second. Pectoral fins ivitli broad base and with broad and flattened or elong-

ated basal bones. Ventral fins free and jugular. Branched rays in the caudal fin less than 15. No osseous

connexion between the suborbital ring and the preoperculum. Jaws and palatine bones (as a rule) with teeth.

Between the Mackerels and the Cottoids Gunther 6

has placed some families which do not belong in their

entirety to this division
0

,
but apparently consist of a

series of types which connects the most abnormal Ano-

malopterous forms with the Labromorphi, as wel 1 as

with the Percomorphi. In the Uranoscopi the Trachi-

noid type comes near the Batrachidce, and the latter

in their turn form a transition to the Lophioid group;

but within the family Trachinidce itself — provided

it be possible to retain it with Gunther’s definition—
the genera Percis and Pinguipes clearly point to the

Labridce and also to the family Maiacanth idee'
1

,
while

the dental equipment of the palate led Cuvier to in-

clude the Weevers in the Percoid family, as “Perches

with jugular ventral fins.” The other fishes in the

group resemble the Cottidce or, in their compressed

form, the Blenniidce.

The members of this group are, as a rule, poor

swimmers, and bottom-fishes, and for the most part

live near shore, where they lie in ambush for their

prey or entice it by the movements of their strange

appendages. Most of them belong to the Southern

Hemisphere, where in the Antarctic regions they take

the place of the Cottoids in the Arctic fauna.

Fam. TRAC H INIA) M.

Body long and compressed. Head without armour e
. Scales (where they exist) cycloid or granular. The eyes

are set laterally
,
but high up, and admit of being turned upwards. Anal and second dorsal fins long in proportion

to the length of the abdominal region. Basal bones of the pectoral fins broad and flat, but of ordinary shape.

Jaw-teeth of uniform size
,

or with several canines interspersed’ in front. Lips without fringes. Lateral line

unbroken. Gill-openings in front of the pectoral fins.

With this definition the family essentially corres-

ponds to Gunther’s subfamily Trachinini
,
which was

intended to include 14 genera, only one of which is

represented in the Scandinavian fauna.

a Or the spinous-rayed part, where the fin is continuous.

b Systematic Synopsis, 1. c.

c Gunther has himself remarked the resemblance between the genus Sillago (among his Trachinidce) and the Sciamoids.

d Cf. Cuv., Vae., Hist. Nat. Poiss., vol. Ill, p. 277 and Gunther, Cat. Brit. Mas., Fish., vol. III. p. 358.

e In old specimens of Trachinus, however, the top of the head (the forehead and occiput) is naked and rough, as in the Uranoscopi.

«
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Genus TRACHINXJS.

Head slightly broader (thicker) than the trunk. Gape distinctly vertical. Cardiform teeth on the jaws, the vomer,

the palatine and the pterygoid bones. Tongue smooth. A strong, pointed spine on the operculum. Preoperculum

and preorbital bones dentated, but sometimes with the dentations hidden by the skin
a

. Six or seven strong, pungent
,

spinous rays in the first dorsal fin. Lower rays of the pectoral fins undivided or at least with free tips. Scales

of the body small, and arranged in distinct, oblique, transverse rows. Branchiostegal rays 6. Pseudobran cliice

distinct. Pyloric appendages few, usually 6. No air-bladder. Branched rays in the caudal fin 10 or 11.

The genus Trachinus, in which live very closely

related species are recorded
6

,
in its geographical range

has the peculiarity that it is known only in the Medi-

terranean, the west coasts of Europe and Africa, and

the west coast of S. America, while from the west of

the Atlantic we have no information of a single species

of the genus.

THE GREAT WEEVER (say. FJAIiSINGEN).

TRACHINUS DRACO.

(Plate IV, fig. 3.)

Preorbital spine short, dentoid, turned downwards and outwards in a forward direction. Two or three supraorbital

spines above the anterior upper corner of the orbit. First dorsal fin black, with 6 spinous rays; the second with

about 30 rays, and the anal with about 32. Cheeks scaly. Greatest depth of the body from 15 to 19 % of the length.

2
R. hr. 6; D. 6 c/28—31 d

; A. — -— •— ;
P. 1 1. 2 + 8 ad

10 + 6 1. 5 ;
V. V 5 ;

O. a\ + 1 1 + x.

Syn. Jqcxvm)v, Aristot. cett.: vide Art., Ichth., Syn., p. 70.

Trachinus draco
,
Lin., Syst. Nat., ed. X, tom. I, p. 250; Brunn.,

Ichth. Massil., p. 19; Risso, Ichtli. Nice, p. 108: Id., Eur.

Mer., vol. Ill, p. 260; Cuv., Val., Hist. Nat. Poiss., vol.

Ill, p. 238; Nilss., Prodr. Ichth. Sc., p. 90; Fries, Ekstk.

et Weight, Skand. Fiskar, ed. 1, p. 13, pi. 3, fig. 1;

Kr0Y., Damn. Fislce, vol. I, p. 55; Nordm. in Dem., Voy.

Bus. Mer., vol. Ill, p. 370; Costa, Fn. Reyn. Nap., part.

1, Acantotterigi Percoidei, Trachini, p. 1; Nilss., Skand.

Fn., Fisk., p. 40; Gthk, Cat. Brit. Mus., Fish., vol. II,

p. 233; Steind., Stzber. Akad. Wiss. Wien, Math. Naturw.

CL, LVI (1867), 1, p. 696; Coll., Vid. Selsk. Forh. Christ.,

1874, Tillaegsh., p. 42; Schmidt, Nord. Medic. Ark. 1874,

No. 2; Malm, Gbgs, Boh. Fn., p. 407; Winth., Zool. Dan.

Fislce, p. 7, tab. 1, fig. 6; Id., Naturh. Tidskr., Kbbvn,

ser. 3, vol. XII, p. 11; Day, Fish. G:t Brit., Irel., vol. I,

p. 79, tab. XXX; Lillj., Sv., Norg. Fiskar, vol. 1, p. 82;

Mor., Hist. Nat. Poiss. Fr., vol. 2, p. 98; Mob., IIcke,

Fische der Ostsee, p. 41.

Ohs. It seems highly probable that the South European forms

Trachinus araneus and Tv. radiatus which were distinguished by Cuvier,

following Salvianus and Delaroche, may be regarded as being merely

deep-sea forms and colour-varieties of the same species as Tr. draco.

Steindachnicr (1. c.) has pointed out the near relation between the

first-mentioned forms; and the character (with the exception of the

coloration) on which Cuvier and his successors grounded the species

Trachinus araneus, the 7 rays in the first dorsal fin, has long ago

been pointed out by KR0YER in Tr. draco. For the further elucida-

tion of this point I may adduce a specimen of the Weever, a male

a In one species (from Chili) the preorbital bone is described as having a long, recurved spine, but it generally has one or two

pointed or blunt protuberances instead.

5 A proof of the slightness of the specific differences within this genus is given by Knee (Stzber. Akad. Wiss. Wien, Math.

Naturw. Cl. LVI, 1 (1867), p. 717), who found no other difference between Trachinus draco and a Weever from Iquique than the smaller

height (more elongated form) of the latter. Cf. Gunther, Cat. Brit. Mus., 1. c. The generic name Trachinus owes its existence to Artedi

{Ichth., part. II, p. 74): “a zgaygivog, asper, scabcr

,

quia ossicula pinnae dorsalis valde aspera et aculeata sunt”. Cuvier’s derivation of the

name from Opa/Mivct thus finds no support with Artedi.

c Sometimes 7, according to Kedyer.
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from the north of the Sound off the fishing-village of Molle, which

is clearly an intermediate form between the supposed species last

mentioned. Its length is 237 mm. There are 6/28 rays in the

2
dorsal fin and — in the anal. The greatest depth of the body is 19 %

30

of the length — in the deepest typical specimen of Tr. draco that

I have measured, it was 17.3 °/. The least depth is 6.3 % of the

length and 13.3 % of the second dorsal fin; in typical specimens of

Tr. draco it is at most 5.9 % and 11.9 % respectively. The length

of the base of the second dorsal fin is only 47.7 % of the length of

the body; in typical specimens of Tr. draco it is at least 49.2 f.

The length of the lower jaw is 13 % of the length of the body.

53.9 % of the length of the head, and 27.4 % of the length of the

second dorsal fin
;

the highest corresponding ratios I have found in

typical specimens of Tr. draco are 12.4, 52.4 and 24 respectively.

Above the anterior corner of each eye there are 3 spines; in per-

fectly typical specimens of Tr. draco I have never found more than

2. As far as I can judge from six measured, typical specimens of

Tr. draco
, 3 <y and 3 9? however, it is most correct to regard this

intermediate form, though a specimen, as being, in most of these

peculiarities, the result of an abnormal development of the external

female characters. — Cf. with regard to the influence of the sexual

characters on the development of form in the Salmonoid family, Smitt,

Riksrnuseets Salmonider
,

Vet.-Akad. Ilandl., Vol. XXI, No. 8, pp.

204, 289, and several other passages.

The body of the great Weever is long, compressed,

and thickest at the top of the head, but even there

the greatest thickness is only
2

/3 of the greatest depth

of the body. The length of the head varies between

21 and 24 % of the length of the body. The longi-

tudinal diameter of the eyes in young specimens until

about 250 mm. long, is between 21 and 20 % of the

length of the head; in older specimens it is between

18 and 17 %. The scales of the body are oblong and

set in very distinct, parallel, transverse rows, which

run obliquely downwards and backwards, and are about

80 in number". The cheeks, temples and operculum

are covered with very small scales. The nostrils are

small and situated above the preorbital bone: the an-

terior, which is the larger, has a grooved flap in the

posterior margin; the posterior looks like a slit. The

first three spinous rays in the first dorsal fin are fairly

close together at the roots, the last three farther apart.

The second or the third ray is the longest. We may

sometimes find one or two of the rays longitudinally

(sagittally) divided from in front. The fin may be

hidden in its groove, but also admits of being sharply

raised, so that the first ray points somewhat forward.

The second dorsal fin, like the anal, which is still longer

than it, is fairly uniform in height: the rays of the

latter fin are thick and covered with a skin, which

projects at the side almost like a flap. The caudal fin is

a In the lateral line their number is from 77 to 85.

truncate or only slightly concave. The pectoral tins

are truncate, with 15 or 16 rays, the two uppermost

being generally simple, the next 8, 9 or 10 quadrifid,

or the last of them deeply bifid, and the last 5 or 6

thicker and bifid at the tip, or the lowest ones simple.

In the axil is a broad dermal flap, which is scaleless,

but in other respects resembles the structure which

exists at the same spot in Brama (see above). The

ventral fins are set close together and small, measuring

between 8 and 10 % of the length of the body. The

lateral line is almost perfectly straight and runs nearer

the back than the belly, but slopes somewhat down-

wards at the base of the caudal fin.

The Great Weever is adorned with fairly bright

colours, which in a strange way shift into one another

in the form of broken, oblique, narrow bands. The

first dorsal fin is dark in front, with dense, large, black

spots and reddish brown rays, and light behind. There

is a dark spot on the anal fin too, near the ninth ray.

Idle posterior dorsal, the colour of which, with the

exception of the spot, is reproduced in the anal, is

whitish at the base, with a yellow stripe along the

middle, and edged with blue. For the other details of

the coloration we may refer to the figure.

As the abdominal cavity is fairly small, though it

extends even behind the vent, the digestive canal lies

in spiral coils. The stomach small, but fairly thick

and firm. Six pyloric appendages. The liver consists

of two lobes, the left considerably larger than the right,

to which the gall-bladder is attached. No air-bladder.

The urinary bladder long and fairly narrow. The

generative organs are situated in the posterior part of

the abdominal cavity. The dorsal column consists of

40—42 (10 or 11+30 or 31) vertebra?.

No external difference between the sexes in this

species is yet known. Though Costa states that the

male has only 5 spinous rays in the first dorsal fin,

while the female has 6, this difference, in Sweden at

least, does not hold good. In the females, however,

as a rule, the head seems to be longer and the distance

from the middle of the tip of the snout (which is some-

what. concave, as the preorbital bones project forward)

to the beginning of the dorsal fin so much greater than

in the males, that in 3 females and 4 males we have

found the length of the lower jaw, without exception,

in the former less, in the latter more, than 63 % of

Scandinavian Fishes.

17
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this distance. In all three females this distance is also

considerably greater than the greatest depth of the

body, while in the males it is only slightly greater or

even less than the depth, which in the females varies

between 81 and 88 % of the distance in question, in

the males between 93 and 103 %.

The usual length of the Great Weever on the coasts

of Scandinavia is between 22 and 30 cm.; but speci-

mens are also found up to 37 cm. or a little more in

length. It occurs along the whole west coast, from

Bergen in Norway to the south of Scania and into the

Baltic as far as the coast of Prussia, where it is, how-

ever, extremely rare. To the south it is common as

far as the Mediterranean and the Black Sea. It gener-

ally lives alone; but at certain spots and certain sea-

sons, periodically for a number of years, as Krgyer

states, and especially during the summer months, whole

boat-loads are taken in seines and bottom-nets (Danish

bundgarn). It is greatly dreaded by all fishermen, who

generally throw away all the Weevers they may happen

to catch on the hook, in the net or the seine. The

cause of this dislike and dread is the fact that the

fisherman is often very painfully wounded by the sharp

spinous rays of the first dorsal fin or the still stronger

opercular spine. All these spines are furnished with a

real poison-organ, which only needs special contractile

muscles to be fully comparable to the corresponding

organs of the venomous snakes. The rays of the first

dorsal fin have on each side a comparatively deep groove,

in which lies a small saccate poison-gland, superiorly

attenuated into a fine duct. On the inside of the mem-

brane of this glandular sac and of the duct we find

an epithelium of cylindrical cells, filled with granules

of a translucent yellow, O. 025—

O

.026 111m. broad and O.t

mm. (or more) deep”. The poison-organ of the oper-

cular spine is similar, but larger. This spine has on

the outside a longitudinal ridge, the free margin of

which is expanded on each side (upwards and down-

wards), and thus partly covers the two glands, the rest

of which is covered by the skin and the extensors of

the operculum. The quantity of poison which can enter

the wound caused by one of these spines, is of course

extremely small; but none the less its effects on several

occasions have proved quite equal to those of the sting

of the viper. “A strong young fisherman near Halm-

stad,” says Dr. Ratzky 6

,
“had caught a Weever. In

detaching it from the hook he was wounded in the

finger. The wound gave him intolerable pain, and

within an hour his arm, and even his head, were

swollen. The swelling afterwards extended over the

whole upper part of the body. Then followed painful

headache and a desire to vomit. Several small blisters

appeared along the arm. Hereto were added feelings

of suffocation, deep mental depression and sleeplessness.

The skin assumed a yellowish green colour over the

whole body. Only three drops of blood had oozed from

the wound. Several leeches were applied to the arm

affected, and they died soon after, as if they had been

poisoned .... The part immediately surrounding the

wound became gangrened.” By maintaining the bleed-

ing caused by the leeches, by giving vapour and warm

baths and applying opium plasters to the wound, the

pain was relieved: but it was a month before the pa-

tient could be discharged from hospital. At the same

time Dr. Landeberg of Stromstad wrote: “Most suf-

ferers, who do not obtain speedy assistance, die on the

sixth or seventh day of gangrene 0.” On other occa-

sions, perhaps in consequence of the patient’s consti-

tution, the results of wounds caused by the Weever

are, however, very slight, though violent pain always

follows. The surest way of relieving the pain is to

open the wound with a knife immediately and bathe it

with cold water, dropped into the wound from a height,

as long as any burning sensation is felt. In Bohuslan,

says Fries, it is held to be a sovereign remedy to cut

open the belly of the fish that has caused the wound,

take out the liver and at once make the patient eat

it. This remedy, strange as it may appear, is never

omitted. “At Fredrikshavn,” writes Schmidt, “it is a

favourite pastime of the boys to fish for Weevers in

the harbour, and when they go fishing, they take with

them a bottle of hartshorn or, still more commonly,

of aquafortis, which they apply to the wound im-

mediately, if they are stung by a Weever.”

a According to Schmidt (1. c.) these cells have no special membrane, and he describes them, as well as the other cells in the epi-

thelium, as supporting cells.

6 Tidskr. f. Lakare och Pharm. 1834, p. 125.

c Death is, however, only an exceptional consequence. Schmidt (1. c.) knew of no such case. Still, he also regards as exceptional the

circumstance which Krcyer asserts to be borne out “by his own experience and that of others,” namely that the consequences of the sting

of the Weever are sometimes no worse than those of the prick of a pin.
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The Great Weever lives in 'water of a moderate

depth with a sandy bottom. It buries itself in the

sand and keeps in hiding, in order more suddenly

to attack its prey, which consists of small fishes and

crustaceans. The spawning-season occurs during the

summer months, when it goes nearest shore and is

oftenest caught. Its flesh is said to be of excellent

flavour, but, as we have mentioned, it is generally

thrown away by the fishermen.

The common name of the species in Bohuslan is the

one we have given. The same name occurs also in other

districts, though the pronunciation is somewhat changed,

e. g. Farsing. Fjdsing etc. In Norway, according to Asca-

nius, it is called Kveise. (Fries, Smitt.)

LESSER WEEVER.

TEACHINGS VIPERA.

Fig. 35.

No preorbital or supraorbital spine. Anterior dorsal fin black, with 6 spinous rays. Second dorsal fin ,
as well

as the anal
,

with about 24 rays. Cheeks naked. Greatest depth of the body about 20 or 21 % of the length.

Fig. 35. Lesser Weever. Natural size.

R. hr. 6; D. 6/24; A. P. 1+8 + 5; V. V3 ;
C. *+10

+ x; L. lat. 62 ( + 4 caud).

Syn. Boderean on Bois de Roc, Dtjham., Tr. d. Pedes
,

II, sect.

VI, p. 135. tab 1, fig. 2.

Trachinus vipera, Cuv., Val., Hist. Nat. Poiss., vol. Ill, p.

254; Kp.0 y., Danm. Fislce, vol. I, p. 71; Nilss., Skand.

Fn., Fisk., p. 46; Gthr, Cat. Brit. Mas., Fish., vol. II,

p. 236; Steind., Stzber. Akad. Wiss. Wien, Math. Naturw.

Cl., LVI (1867) 1, p. 697; Day, Fish. G:t Brit., Irel.,

vol. I, p. 81, tab. XXXI; Lillj., Sv., Norg. Fislcar, vol.

I, p. 89.

Among the older collections of the Royal Museum

from the time previous to 1839, is a jar labelled “Tra-

chinus draco, Farsing, — Suecia — ,” but containing,

in addition to a specimen of the Great Weever, the

Lesser Weever which tve have figured here (fig. 35).

The reasons for the inclusion of this species in the

Scandinavian Fauna which have been given by Krgyer,

Nilsson and Lilljeborg, thus find a further support.

With this exception the Lesser Weever has not been

observed on the coasts of Scandinavia. In Eng-

land and France and in the Mediterranean, on the

other hand, it is as common as the preceding species,

if not more so, and is all the more feared as its small

size — it is said never to exceed 135 mm. in length

— renders it less easy to distinguish, when it is caught

with other fishes. Its colouring, too, is duller: the back

is yellowish gray, the sides silvery and the belly yellow;

but the scales are punctated with brown dots, which

are collected into a row of spots below the lateral line.

The top of the head is marked with spots formed of

black dots. Instead of describing it we shall give in

the following table a comparison between the specimen

of the Lesser Weever which belongs to the Royal Mu-

seum, and 7 specimens of the preceding species.
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Length of the body in millimetres -

1) Greatest depth of the body in % of the length of the body

2) ,, „ „ „ ,, „ „ „ ,, distance between the first dorsal tin and the tip of the snout

3) Length „ „ head „ „ „ „ length of the body

4) „ ,,
lowei jaw ,, ,, „ ; „ ,, n ,, - -

5) „ „ „ „ „ „ „ >, „ „ „ lead

6) „ „ „ „ ,, „ ,, „ „ distance between the first dorsal fin and the tip of the snout

7) „ „ „ „ „ „ „ „ „ length of „ second „ „

8) Longitudinal diameter of the eye
,, „ „ ,, „ „ the head

—

9) „ „ ,, ,, ,, „ „ „ „ least depth of the tail

10) Distance between the first dorsal fin and the tip of the snout in % of the length of the body

11) Length of
,, . . ,, .5 ,, n i} i) ,, „ ii u

12) „ „ „ „ „ „ „ „ „ „ „ „ „ lower jaw

13) „ „ „ „ „ ,, „ ,, „ „ „ ,, „ second dorsal fin..

14) Least depth of the tail in % of the length of the body

10) 11 ii ii ii 55 ii ii ii ii ii ii ii
head —

16) ,, „ „ ,, „ „ „ „ „ distance between the first dorsal fin and the tip of the snout

17) „ ,, „ „ „ ,, „ „ „ length of the lower jaw

18) „ ,, „ „ „ „ „ „ „ „ „ „ first dorsal fin

19) Length of the second dorsal fin ,, ,, „ „ „ „ body

Trachinus

vipera.
Trachinus draco.

Average.

9 2 cfc” + 1 9 2 c?c? + 1 9

83 189 229 285

21.i 15.3 17.3 16.9

94.6 81.7 93 9 93.8

24.7 22.2 22.5 22.5

14.7 11.6 11.9 11.6

59.5 52.4 52.9 51.6

66.o 62.o 64.6 64.4

33.6 23.6 23.9 22.7

24.4 21.o 20.5 17.8

83. * 86.2 77.i 69.5

22.3 18.7 18.4 18,i

lO.i 9.4 9.4 9.5

69.o 80.9 79.2 81.7

23.i 19.i 18.8 18.7

7.2 5.4 5.9 5.8

29.2 24.3 26.5 25.6

32.4 28.7 32.4 32.o

49.2 46.4 50.2 49.6

71.4 57.3 63.4 60.5

43.7 49.2 49.9 51.i

Where the ratios in this table run uniformly through

all four columns, rising, as in 19, or falling, as in 8,

they naturally indicate a common direction of develop-

ment, in which our specimen of Trachinus vipera, as

being least, represents the lowest stage
;
but where this

is not the case, especially where difference of sex in

other fishes, too, takes a prominent place, as in 2, 6, 15,

16 and 17, we see that Trachinus vipera — as far as we

can judge from one specimen — represents a branch of

development where the male characters are predominant.



TOAD-FISHES. 133

Fam KATRACHIDiE.

Body tadpole-sliaped, posteriorly compressed
,

anteriorly terete with broad, fiat head. Scales small and cycloid.

Eyes small, and directed more or less upwards. First dorsal fin short, with strong spinous rays; second dorsal

long; anal similar in form to the second dorsal, hut shorter. Basal hones of the pectoral fin fiat in the external

{distal) part, hut elongated, and anteriorly {in the proximal part) narrow a
. Jaw-teeth of uniform size and pointed,

set in a card, or some of them larger and obtuse. Vomer and palatine hones also furnished with numerous teeth.

Lips fringed. Lateral line continuous or broken; the rest of the system of the lateral line and of the ?nuciferous

ducts highly developed. Only three perfect branchial arches. Gill-openings confined to the sides in front of the

pectoral fins. No pseudohranchice. Air-bladder more or less completely divided in a longitudinal direction, or

broken up into two chambers with a communication between them.

By the broad, flattened head and the loose, slippery

skin, which is covered with extremely small scales or

even naked, these fishes are placed in about the same

relation to the Weevers as the Cottoids to the Scor-

paenoids. We have further proof that the natural place

of the Batrachoids in the system is by the side of the

Weevers, not only in the arrangement of the fins and

the other characters given above. Both these families

have another common peculiarity in the poison organs

which they possess. Gunther'' has described these or-

gans in the genus Thalassophryne from Central America,

which belongs to this family. They are situated, as

in the Weever, on the operculum and in the spinous

rays of the first dorsal fin, but are still more highly

developed. The opercular spine is perforated, like the

fangs of the true vipers, and not merely grooved, as

in the Weever, the spines of which in this respect re-

semble the fangs of venomous colubrine snakes.

By the side of this poison organ in some Batra-

choids is another, which, hotvever, belongs rather to

the system of the lateral line and of the muciferous

ducts, and the venomous properties of which are not

yet fully demonstrated. The advanced development of

the system of the lateral line is not confined to the

head, with the usual, but numerous, branches, especially

in the suborbital ring, where there is sometimes a row

of pores hidden under a peculiar, longitudinal, dermal

flap; but also extends to the trunk. This appears most

distinctly in the genus Porichthys, from both the east

and the west coasts of America, in which the pores of

the lateral line, at least during youth, are especially

distinguished by a golden-yellow, cornea-like substance

in the openings. In this species the branches of the

lateral line run, as usual, in graceful curves on the

head and the middle of the sides, but also on the

operculum and the branchiostegal membrane, as well

as on the hover side of the lower jaw and on the

belly itself, in curves which surround the ventral fins,

ascend on the anterior side of the lobate base of the

broad, pectoral fins, and surround the vent. Another

branch slopes down from the axil to the lower part of

the side, and then follows the base of the anal fin for

some distance. Another branch of the lateral line,

a dorsal canal, runs close to the base of the second

dorsal fin. In the genus Batrachus, on the back of

the pectoral fins, we find a row of pores from which

oozes a slimy moisture, and in the axil of these fishes

is a cavity beneath the skin, which in some species

opens into a hole in the corner of the shoulder. The

properties of the secretion formed in this cavity are

not yet known; but Gunther 0 endeavours to explain

it by a comparison with a similar structure in the same

part of the body in certain Siluroids, where the poisonous

properties of the secretion are more probable, as it is

emitted at the base of the defensive weapons these fishes

possess in the strong, serrated spines of the pectoral fins.

The ventral fins of the Batrachoids are remarkable

not only for their jugular position, but also for their

“ In Batrachus Pacifici ,
the only species the skeleton of which I have been enabled to examine, I find 5 basal bones belonging to the

pectoral fins, or one in excess of the ordinary number. The uppermost is narrow and terete, and has no rays of the pectoral fin articulating

with it. The 3rd and 4th from the top are considerably narrower than the rest. The lowest of all is the largest and broadest.

6 Proc. Zool. Soc. 1864, p. 155.

c Introd. to Study of Fish, p. 192; Handb. Ichthyol., p. 129.
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structure. Their spinous ray is considerably stunted

in growth, and is firmly united to the base of the first

soft ray. The latter, on the other hand, is all the

longer, is closely and distinctly articulated, but simple

(undivided), and on the outside has a dermal fold,

which is broader at the middle and generally marked

with transverse stripes, and which gives this ray an

acinaciform shape. The second soft ray is so deeply

branched, that it appears to be formed of two rays:

inside of this ray we sometimes find in some species,

at its base, a small cartilaginous disk, which is perhaps

to be regarded as a remnant of those parts of these

fins which have disappeared with this exception.

The singular appearance of the Batrachoids is fur-

ther enhanced by the filaments which fringe the cheeks

and the margins of the jaws (lips), and often occur

even on the upper margin of the orbit.

The suborbital ring is very little developed; it is

generally without any osseous structure whatever".

In order to comprehend the relation of these fishes

to the other Anomalopteri, especially to the Gobio-

morphi it is of interest to remember the observation

made by Storer, that the fry are furnished with a

ventral disk, which disappears with age, and with

which they attach themselves to stones and rocks.

The family contains only few species
6

,
most of

them belonging to the tropic seas.

Genus BATRACHUS.

Three spinous rays in the first dorsal fin. Suboperculum and operculum furnished with spines. Head naked;

the trunk with or without scales. Caudal fin with about 12 branched rays.

Obs. Jordan and Gilbert 0 suggest another definition of this

genus, in which, according to their opinion, the European species

should not be included. They refer to this genus only those species

which are completely destitute of scales. Whatever principles are to

be followed in the definition of the genera — convenience alone

cannot demand many genera within a family with so few species —
the European species must, in any case, be retained within the genus

Batrachus, for this species, as even Jordan and Gilbert mention,

was the generic type employed by Block-Schneider (1. c.), who in-

troduced the genus into the system.

If we retain Gunther’s division of this family into

genera, most of the species belonging to it must be

referred to this genus, which consists of voracious

shore-fishes, belonging to the tropic and temperate seas,

and living on small fishes, crustaceans and mollusks.

THE EUROPEAN TOAD-FISH.

BATRACHUS DIDACTYLUS.

(Plate X, fig. 1).

Trunk covered with scales. The axillary sac opens into the upper corner of the axil. Three opercular spines,

the two uppermost belonging to the operculum proper
,

the lower one to the suboperculum. Jaw-teeth and palatine

teeth pointed. No filaments above the eye Second dorsal fin with 20 (21) rays; anal with 16 (17).

R. hr. 6; D. 3/20 1. 21 d
;
A. 16 1. 17; P. 22—25°; F. l

jp,

(JJ x + 12 + x.

Syn. Gadus Tail, Bloch, Naturg. Fish. Deutschl., II, p. 170, tab.

LXVII, fig. 2 et 3 ;
Bl., Schn. (Batrachus), Syst. Ichthyol., p.44.

Batrachus didactylus

,

Bl., Schn., 1. c., p. 42; Gthr, Cat.

Brit. Mus., Fish., Ill, p. 170; Steind., Stzber. Akad. Wiss.

Wien, Math. Naturw. Cl., LVII (1868), I, p. 419, tab. V;

Malm, Gbgs
,

Boh. Fn., p. 466; Winth., Naturh. Tidskr.

Kbhvn, ser. 3, vol. XII, p. 21; Hansen, Zool. Dan., Fiske,

a A preorbital bone, however, is sometimes present, e. g. in Batrachus Pacifici.

b 12 species, distributed among the three genera mentioned above, are adopted in Gunther’s Catalogue.

c Syn. Fish. A7

. Amer ., Bull. U. S. Nat. Mus., No. 16, p. 750.

d Sometimes 22, according to Steindaciiner.

e According to Steindachner: in Nilsson’s specimen we have found P. 1+20 + 1.

/ C. 13 according to Nilsson. The caudal fin of the specimen is damaged. Bloch found only 12. Agassiz found only 10 branched

rays in the caudal fin. In a specimen from Cadiz, the original of our figure, and obtained for us by Prof. Steindachner, we find C. 2 + 12

+ 1. In another specimen from Cadiz, presented to the Royal Museum by Professor Giglioli of Florence, C. 1 + 12 + 2.
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p. 42, tab. VII, fig. 5; Lillj., Sv., Norrj. Fisk., vol. I,

p. 749.

Batrachus borealis
,

Nilss., Prodr. Iohth. ticand., p. 99; Kr0Y.,

Damn. Fiske, I, 473 et 603; Nilss., Skand. Fn. Fisk.,

p. 254; In., Ofvers. Vet.-Akad. Forh. 1863, p. 502.

Batrachus punctntus

,

Agass., Cdv. (in Spix, Pise. Brasil., p.

133, tab. LXXIV); Bate, conspicillum, B. punctulaius
,
B.

barbatus, Cuv., Val., Hist. Nat. Poiss. XII, pp. 495— 498;

Batr. planifrons et B. algeriensis, Guich., E.vpl. Scient.

Alger., Poiss., p. 81, tab. 5; — vide Gthr et Steind. (1. c.).

The numerous names which this species has borne

are a sufficient proof how greatly its appearance may

vary. This is true first of the colouring, which varies

considerably according to age. The ground colour is

brown, shading into black, on the lower part of the

sides becoming paler or changing into white between

the large brown or blackish spots which occur even in

the form of oblique bands on the unpaired tins, while

the spots of the pectoral fins are smaller. Young spe-

cimens, according to Steindachner, have black, trans-

verse bands on the top of the head, and one black

band on the sides of the head, starting from the inferior

orbital margin downwards in a forward direction, and

another in a backward direction. These bands, like

the boundaries of the spots on the body, become in-

distinct or even vanish with age, while the skin grows

thicker and the scales of the body also become in-

distinct.

With regard to the changes of growth in the form

of the body Steindachner, who had examined speci-

mens from about 100 to 260 mm. in length, states

that the diameter of the eyes changes from Vs t° V

7

of the length of the head to the tip of the uppermost

opercular spine, and that in young specimens the length

of the snout is less than the diameter of the eye, in

old ones more. The length of the head varies between

°/
16 and a little more than Vs of the length of the

body; its breadth increases with age“. The dental

equipment of the jaws and of the palate also increases

with age: in young specimens there are two rows of

teeth in the front of the lower jaw, in older ones three

or four; in the former 3 rows in the front of the in-

termaxillary bones, in the latter 5; in the former one

row on the head of the vomer, in the latter two

transverse rows; and though the palatine teeth are set-

in one roAV, in the oldest specimens we find two rows

in the front part of the palatine bones.

Of the numerous peculiarities described by Gun-

ther (1. c.) in the osteology of the Toad-Fish, we shall

call attention only to the singular bones which serve

as a connecting link between the coalescent first and

second neural spines (to which the supraoccipital bone

is also united by a process) and the upper part of the

clavicular bones, which articulate with these two bones,

as is also shown in Steindaciiner’s figure. These bones

correspond to the first pair of ribs; and in Batr. paci-

fici at least, we find distinct ribs attached just below

the hind part of the connexion between the neural

spines mentioned. The posttemporal bone in this species,

as in Lophius, is united to the mastoid bone (epioticum).

The top of the supraclavicular bone articulates with

the lower side of the mastoid process thus formed.

According to Steindachner Batrachus didactylus

is common near Cadiz and Gibraltar. Guichenot, through

Deshayes, obtained a specimen from Oran. Near Lis-

bon too, the species is known; and Blocii (Schneider)

had specimens of it from Guinea. The Mediterranean

and the neighbouring parts of the Atlantic thus seem

to be its true home; but north of Portugal it has been

found, to the best of our knowledge, on only one single

occasion, and that too, at a considerable distance from

its ordinary habitat. This find is one of the treasures

in the Museum of Lund University, and is a specimen

2 dm. in length, which, about the year 1820, was

procured by Baron Gyllenstjerna from some fishermen

belonging to the fishing-village of Molle near Kullen,

and presented by him to Nilsson, who has described

it (1. c.). In its stomach were found a whelk (Bucci
-

mini reticulatum), a crab ( Cancer depurator) and a

fragment of an Ophiura.

Of the way of life of the European Toad-Fish we

have no other detailed information; but of a species

very closely related to it, the North American Batra-

chus tau ( The common toadfish) Storer 6
has given a

very noteworthy description. This fish, as well as,

in all probability, the European species, generally lives

in shallow water near shore. It prefers shallow inlets

with a sandy or muddy bottom, where it can hide

among the weeds ( Zostera marina), or takes refuge

under stones among the rocks. Where the water is

only a fewr inches deep at low tide, one may often see

the sand scratched away at the side of a stone so as

0 Bloch says that his specimen 1 ft. in length was 4 in. broad.

b Mein. Amer. Acad. Arts. Sc., n. ser., vol. V (1855), p. 272.



136 SCANDINAVIAN FISHES.

to form a hollow, perhaps a foot in width, which ex-

tends under the stone. If one approaches cautiously,

one may see the head of a Toad-Fish peep out. The

fish is not easy to see, but with a little care you can

distinguish its broad mouth, the fine, graceful filaments

on its jaws and the rest of its head, and its eyes, which

are really beautiful. Occasionally, too, a large portion

of its body is in sight; but at the slightest noise it

draws back under the stone, soon to reappear once

more. It lies here perhaps only in order safely to

conceal itself, or perhaps to watch for its prey; but

during July and August it seems to be engaged other-

wise: at this time it apparently keeps guard over its

eggs or its young. The eggs — of the size of dust-

shot — adhere to the bottom of the stone, or, it may

be, several hundred tiny Toad-Fish have attached them-

selves there by the help of the disk which surrounds

the base of the still unabsorbed yolk of the egg. If

one drives the parent fish from the hole, it soon hurries

back again". In winter, in Massachusetts, the northern

portion of its geographical range, the Toad-Fish appar-

ently withdraws on occasion to deep water; but dur-

ing this season it generally buries itself in the mud

and lies there in a torpid state.

If our European Toad-Fish, as is highly probable,

leads the same or a similar life and is also a distinct

shore-fish, it is remarkable in the highest degree that

it has been found off Kullen, but neither on the coast

of France, nor in any other place north of the Spanish

Peninsula. Perhaps Nilsson is right in his assumption

that this fish has been found on more than one occa-

sion and at more than one spot, but has been thrown

away by the fishermen on account of its resemblance

to the Cottidce.

Fam. LOJPHIIDiE or PEDICULATL

Form of the body variable, fat or oval. Skin naked
,
without scales

,
or with scattered protuberances or spines.

Eyes small. First dorsal fin more or less entirely broken up into free ,
tentacular or spinous rays. Anal fin,

and sometimes the second dorsal, comparatively short. Basal bones of the pectoral fins brachiate, two or three in

number; the rays articulating only with the lowest of these bones. Jaw-teeth pointed, cardiform
,
mobile, of uni-

form shape, but often varying in size. Gill-openings set in the form of large or small holes behind or above the

base of the pectoral fins. Branchiostegal rays 6. Gills 2r/2 ,
3 or 3

1

/2
. Pseudobranchice generally wanting

b
.

System of the lateral line of average development. Bays of the pectoral fins undivided. Bays of the caudal fin

about 9. Skeleton only slightly ossified.

The genus Lophius c
of Artedi and Linnveus is

replaced in the works of modern authors either, accord-

ing to Cope 1

* and Bleekbr 6

,
by a special order, Pedi-

culati or Antennarii — the three species of Linnaeus

(Lophius piscatorius, L. vespertilio and L. histrio) cor-

responding to the three families within this order as

defined by Bleeker — or according to Bonaparte 1 and

Gunther 3
,
by a family among the Acanthopterygians,

a These observations have received from Ryder (American Naturalist, vol. XX (1886), p. 77) the additions that it is the male that

watches the eggs and the fry, that the latter remain fast, as we have described, until the yolk-sac, which forms the adhesive disk, has been

absorbed, and that the young are thus much better capable of free motion, when they leave the egg, than those of other fishes.

h In Lophius, it is true, the pseudobranchiae are present, but they are very small.

c Art., Gen. Pic., p. 62; Lin., Syst. Nat., ed. X, tom. I, p. 236.
d Trans. Arner. Phil. Soc., Philad., N. ser., vol. XIV, art. V, p. 458 ( Pediculati ). Cf. also Gill, Arr. Fam. Fish., Smiths. Misc.

Coll. No. 247, pp. XLI and 2. Cat. Fish. E. Coast North Amer
.,

Smiths. Misc. Coll. No. 283, p. 6; Jord., Gilb., Syn. Fish. N. Amer.,

Bull. U. S. Nat. Mus., No. 16, p. 843.

e Atl. Ichth., tome V, p. 1 (Bauclroies = Antennarii)

.

f Isis, 1833, p. 1200 (Lophidce).

g Cat. Brit. Mus. Fish., vol. Ill, p. 178.
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the place of which in the system according to Cuvier’s®

opinion is near the Gobioids, but according to Gun-

ther’s
6 here by the side of the Trachinoids. To raise

the family to the rank of an order, and thus give it

an independent place in the system, is indeed the most

convenient course for the systematizer — and on this

point it is probable that some freedom must always

lie granted to individual taste — but the procedure

is to a certain degree misleading, if it places us in

danger of overlooking the natural connexion between

the forms. But Cope, as well as his successors Gill

and Jordan and Gilbert, although they created such

an order, have reminded us of the connexion between

these tishes and the rest of the Eleutherognatesk

Furthermore, the most distinctive characters of the

Pediculati have their original patterns in the Batra-

choids. Even in the latter the branchiostegal rays are

extraordinarily long; and it is, in the first place, a

greater (even if it be considerably greater) elongation

of these rays — in conjunction with an increase of

the membrane extended by them — which in the Lo-

phioids gives the gill-cavity so great a width and length

posteriorly that it extends under the base of the pectoral

fins, and, in Lophius, even behind it. This membrane

is also extended, however, by other rays: in Lophius

from the upper part of the operculum goes a long and

narrow process, which at the top assumes the form

of a ray, and curves down through the branchiostegal

membrane towards the angle of the pectoral tins'
2

;
and

other rays, about 20 in number, form a finlike conti-

nuation of the suboperculum in the branchiostegal mem-

brane. The great elongation of the basal bones of the

pectoral fins is also prefigured, as we have already

seen, in the Batrachoids. In the Lophioids the lowest

basal bone is always wanting, and in Lophius the

uppermost as well; but the lowest of the remaining

ones has taken the lead in development, and supports

the whole of the broad pectoral fin on the hind margin

of its wide, upturned top. The breaking-up of the

first dorsal fin into free tentacles and spinous rays

and its removal towards the head, so far that the first

ray may lie set right out on the snout, is in fact no

greater difference from the preceding family than that

between the Sucking-fish (Echeneis), with its sucking-

disk, and the typical Scombroids. The singular ex-

tension of the mastoid bones (ossa epiotica) in the Eo-

phioids, where these bones, as BruhiJ has shown,

force themselves between the supraoccipital bone and

other parts of the occipital region and there unite, a

peculiarity which Cope has mentioned as a character

of the Pediculati, appears both in Balistes (among the

Plectognates) and in Anarrhiclias (among the Blennioids).

Again, the character which has been assigned by Cope to

the Plectognates, namely the union of the posttemporal

bone to the skull by means of an osseous connexion with

the mastoid bone (epioticum ), has been shown by Lillje-

borg' to belong also to Lophius. In the Lophiidce
,

as

in the Batrachidce, there are only two upper pharyngeals.

The family Lopliiidce is further distinguished by

the most fantastic forms assumed by the body; and,

as usual, the form of the body is adapted to the man-

ner of life. Some forms are bottom-fishes with the

body, in most cases at least, flattened; others again

prefer to swim, or literally to crawl, among seaweeds

and coral, and thus have the body strongly compressed

laterally. All are comparatively poor swimmers; but

some travel long distances by drifting with loose tufts

of seaweed which are borne away by wave and tide,

or by independently floating in the same way at the

surface, by the help of the air with which they have

inflated their stomach. All are voracious fish of prey,

the small ones being naturally restricted in ordinary

circumstances to smaller victims; but as a proof of

their capacity in this respect we may mention the fact

“ Mem. Mus. Hist. Nat. Tome III (1817) p. 420. Cf. also Cuv., R'egne Animal
,

ed. 2, tome II, p. 249 and Cuv., Val., Hist. Nat.

Poiss., tome 12, pp. 335 etc.

J Systematic Synopsis, 1. c.; Introd. Study of Fisches, p. 469, Handb. Ichthyol., p. 332.

c “They connect with the Percomorphi by the Blenniidcp, and Batrachidai ,” Cope. “Their relations are more intimate with the

Batrachoid and Blennioid forms, and doubtless they have descended from the same common progenitors,” Gill.

d Bleeker regards this process as corresponding to the whole operculum. The large, thick and angular bone of fairly uniform size

which articulates superiorly with the hyomandibular bone — with the outside of which the preoperculum has coalesced like an irregular,

longitudinal bar — would Ihen correspond to the suboperculum, while this bone, according to the general opinion, could be represented only

by the triangular bone, furnished with strong spines in front and with rays behind, which is attached to the lower end of the operculum.

The interoperculum, in Lophius a triangular, foliate bone, armed with a spine at the middle of the posterior margin, and, as usual, joined

by a ligament to the angular part of the lower jaw, is not subject to this difference of opinion.

e Osteologisches nus dem Pariser Pflanzengarten
,

taf. 2, fig. 3, 4, 8, 13; taf. 6, tig. 4.

f Sv., Norg. Fiskar
,

vol. I, 767.

Scandinavian Fishes. 18
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that on the voyage of the “Challenger” a specimen be-

longing to this family was taken in the Atlantic at a

depth of 1,800 fathoms, namely a Melanocetus Johnsonii

3
4

/5 in. in length, with a twisted Scopelus 7V2
hi.

long and 1 in. deep in its stomach, which was in-

credibly distended.

Of this family we know about 60 species distri-

buted among 14 or 15 genera. Two of these genera,

one species of each, may be included in the Scandi-

navian fauna, the one species, however, only as an

occasional visitor. The family belongs chiefly to the

Tropics, but also lives in the temperate seas. Most

of the species inhabit the upper regions of the ocean

or keep close in shore; but some species (at least 8)

belong to the deep-sea fauna.

Genus LQPHIUS.

Head large
,

broad, and
,

like the greater part of the body, depressed, 'with large, horizontal gape, and well armed

with spines on the sides of the skull
a and also on the suboperculum and the clavicular bone. Body naked (with-

out scales
),

but furnished with numerous fringes. Lower jaw, intermaxillaries, palatine bones, and the outer corner

of the broad head of the vomer, as well as the upper and lower pharyngeals, strongly armed with teeth. Eyes set

about midway in the upper side of the headf In the first dorsal fin 6 rays, the first 3 being tentacular and free

from each other". Three gills
d

. No gill-rakers. The gill-openings are large holes behind the pectoral fins, which

have only two basal bones. Two pyloric appendages. No air-bladder. Bays of the caudal fin at most 8; the

uppermost and lowest of these rays undivided. Posttemporal bone united to the mastoid bone.

The genus Lopliius, with its two or perhaps four

species, is known on the coasts of all parts of the

world except Australia and South America. These

fishes should really be regarded as shore-fishes; and at

least during youth they live in shallow water, but when

older, they withdraw to greater depths. The Atlantic

species, if there be more than one, are distinguished

from the Pacific species — which may perhaps be also

reduced to one, to judge by the descriptions — by the

greater number of rays in the second dorsal and the

anal tin, and by the lack of colour in the mouth be-

hind the hvoid bone.

THE FISHING FROG OR THE ANGLER (sw. makulicen or mekulken).

LOPHIUS PISCATORIUS.

Plate X, fig. 2.

Bays of the second dorsal fin 11 at least
6

; rays of the anal fin at least 9f. Dorsal side chocolate-coloured or gray,

streaked or grained with black or brown, and sometimes ivith scattered, small, round, white spots; ventral side white,

but the tops of the pectoral, ventral, and anal fins, during youth at least, black or blackish brown.

R. hr. 6; D. 1 + 1 + 1+3/11 1. 12; A. 9— 11; P. 26 1. 27?; Syn. BdvQ'X.yoq aliag, Aristot., cett.; Rana, Ovid., cett.; Rana

V. l
fa ; C. 1 + 6 + 1. marina, Cic., cett.; Rana piscatrix, Belon., cett.: vide

Artedi, Lopliius ore cirroso, >Syn ., p. 87.

° On the epiotic (mastoid), pterotic (squamosa), parietal, and frontal bones, and on the upper part of the beginning of the palatine bones.

6 There is no suborbital ring, as also seems to be the case in the other genera of the family, and as is most generally the case in

the Batrachoids.

c The first is especially well suited for its purpose as a mobile, attractive bait: it is bifoliate at the top, and can be moved in all

possible directions by means of a pivoted articulation with the interspinal bone which lies on the snout. This iuterspinal bone is common

to the two first rays; the interspinal bone of the third lies farther back on the top of the head.

d Still there are, as usual, 4 branchial arches besides the lower pharyngeals. It is the fourth arch that is without branchial lamellae.

e According to Nilsson 9 : according to Faber 8.

f According to Nilsson and Faber 8.

? P. 23, according to Valenciennes, Faber, Nilsson, and Moreau.
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Loplrivs piscatrix, Lin., Mus. Ad. Frid., I, p. 55.

Lopliius piscatorins

,

Lin., Syst. Nat., ed. X, tom. I, p. 236; Fit.

Suec., ed. II, p. 108; Mull., Zoo!. Dan. Prodr., p. 38;

Retz., Fn. Sure. Lin., p. 308: Faber, Fisehe IsL, p. 55;

Ekstr., Gbgs Vet., Vitt. Sainh. Handl., Ny tidsf., haft. 1,

p. 38; Nilss., Prodr. Ichtli. Scavd., p. 101; Cuv., Val.,

Hist. Nat. Poiss., vol. XII, p. 344, tab. 362; Kit., Damn.

Fiske

,

vol. I, p. 446; Nilss., Slcand. Fn. Fisk., p. 245;

Gaim., Voy. IsL, Poiss., tab. 19; Gthr, Ann. Mag. Nat.

Hist., ser. 3, vol. VII, p. 190, tab. X, fig. C—E; Id., Brit.

Mus. Gat., Fish., vol. Ill, p. 179; Steind., Stzber. Akad.

Wiss. Wien, Math. Naturw. Cl. LVII (1868), I, p. 421;

Coll., Vid. Selsk. Forh. Christ. 1874, Tillffigsh. p. 68;

Cederstr., Ofvers. Vet. -Akad. Forh. 1876, No. 4, p. 65;

1879, No. 2, p. 60; Malm, Gbgs, Boh. Fn., p. 466; Winth.,

Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 21; Day, Fish.

G:t Brit., Irel., vol. I, p. 73, tab. XXIX; Mor., Hist. Nat.

Poiss., Fr., vol. II, p. 180; A. Agass., Proc. Amer. Acad.

Arts., Sc., vol. XVII, p. 280, tab. XVI, fig. 2— 5, tab.

XVII et XVIII; M5b., Hcke, Fiscli. Osts., p. 42; Lillj.,

Sv., Norg. Fiskar, vol. I, p. 757; Hansen, Zool. Dan.,

Fiske, p. 43; tab. VII, fig. 6.

Lophius barbatus, Montin, Vet. -Akad. Handl. 1779, p. 187,

tab. VII.

(J)Lophius budegassa, Val., Bonap., cett.

Lophius eurypterus, Dub., Kor., Vet.-Akad. Handl. 1844, p.

63, tab. Ill, fig. 1—3; Nilss., Skand. Fn.. Fisk., p. 251.

The monstrously large, flat head, with the broad,

wide gape, give the form of the Angler an ugly, not

to say hideous, appearance. When distended, the breadth

of the head is considerably greater than its length: its

breadth straight across the subopercular spines is then

about
2

/ 5 of the length of the body, or about equal to

the distance from the tip of the snout to the end of

the first dorsal fin. The depth at this point is only

from V9
to V7

of the length of the body; and the

length of the head from the tip of the snout (the tip

of the upper jaw) to the occiput is only slightly more

than V4 of the length of the body (from the tip of

the snout). The anterior part of the body thus forms

an almost circular disk, from the posterior quadrants

of which extend the pectoral fins. Behind this disk

the body is still flat, but considerably more slender,

and it tapers evenly backwards, until at the base of

the caudal tin it becomes laterally compressed. The

pectoral tins, when extended, are of the rounded form

shown in the figure, and look like the spread wings

of a bird; when folded, however, they are somewhat

truncate. The singular appearance of the fish is also

greatly increased by the breadth of the mouth, which

is about V4 of the length of the body, and by the

projecting, but rounded, lower jaw. Just in front of

the middle of the head are set the squinting and com-

paratively small eyes", with the iris marked with yellow

radiating streaks. They are separated by the deeply

concave interorbital space, the margin of which rises

above them in the form of two strong spines, the po-

sterior pointing upwards or slightly backwards, the

anterior in a forward direction. This supraorbital

margin is continued anteriorly by a row of bony pro-

tuberances. Among the other spines of the head, as

we have mentioned above, are two on the upper part

of the anterior end of the palatine bones, rising behind

the articulation of the superior maxillaries. Between

these palatine spines, on each side of the snout, is a

clavate stalk, at the top of which is the smelling-

organ. When depressed, this stalk is like a common

dermal flap, but on closer examination we may find

the one nostril on its anterior side, the other on its

inside. Between these openings lies a cavity lined with

the foliate mucous membrane of the smelling- organ,

and in the centre of the stalk runs the olfactory nerve.

Midway between these nasal stalks stands the first,

tentacular ray of the dorsal fin, with its green, foliate,

dermal appendage at the top, and at different distances

behind it the one halfway along the snout, the other

at the middle of the top of the head — stand the

other two, long, free rays, with filiform, pointed tips,

but fringed along the sides with dermal appendages.

Behind each ray, at the base, is a small fin-membrane.

The three rays, at least the first two, in the first con-

tinuous dorsal fin, which are united at the base by a

more developed fin-membrane, are like the former rays

fringed and flexible. The distance between this fin

and the tip of the snout is about a third of the length

of the body; and the space between it and the second

dorsal is about equal to the space between the eyes.

The extent of the second dorsal fin, like that of the

anal, is indeed difficult to fix, as these fins are deeply

imbedded in the loose skin; but the length of the former,

which begins almost vertically above the vent, is a little

less than the length of the head from the tip of the

snout to the occiput, and the height is about
2

/3 of

the length of the head and almost equal to the length

of the longest rays in the pectoral fins. The anal fin

begins just in front of the perpendicular from the fifth

° Id a specimen 144 mm. in length (from the tip of the snout) the longitudinal diameter of the eye is 22 / of the length of the

head from the tip of the snout to the occiput, and 49 % of the distance between the eye and the middle of the snout (the length of the

snout); but in a specimen 359 mm. in length these proportions have sunk to 12 and 34 respectively.
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Fig. 36. Embryos and young of Lophius piscatorius. Magnified.

a: three eggs, enveloped in the gelatinous membrane, and each con-

taining an embryo; b: one of these embryos with external (pendent)

yolk sac, taken out of the egg; c: a young specimen already hatched,

with the yolk-sac almost entirely absorbed, and with a clavate stalk

at the bottom of the sac, which is the rudiment of a ventral fin;

cl: another young specimen, with the yolk-sac completely absorbed,

and with the stalk more developed. After Alex. Agassiz.

The naked and loose, slippery skin is chiefly dis-

tinguished by its numerous fringed appendages, which

are wanting, however, on the lower side of the body,

their arrangement thus bearing out the assumption that

their object is to give the flsh when at rest at the bottom

and when seen from above, a certain resemblance to

the vegetation growing there. These fringes, which

assume the form of lobate leaves of seaweed, vary in

size, and are most highly developed at the edges of

the body, but are also scattered over the whole of its

upper side and over the upper side of the pectoral flns.

The fringe on each side of the forehead, above the

Fig. 37. Young of Lophius piscatorius. a: a specimen somewhat

older than the oldest one in tlic preceding figure, but still with only one

ray in the dorsal, as well as in the ventral fin; b: the same specimen

seen from above, with the pectoral and ventral fins figured only on one

side; c: a somewhat older specimen, with the rudiment of a new ray

in the ventral fins, on the inner side of the first ray; d: rays of the

dorsal fin in a somewhat older specimen; e: the same rays in a still

older specimen: f: an older specimen, with the rudiment of a new

ray in the dorsal fin, behind the first two; g: the rays of the ventral

fin in a specimen somewhat older than c, and of about the same age

as that from which fig. e is taken. After Alex. Agassiz.

on the flattened body), nearer and nearer to the lateral

edge, which it afterwards follows all the way to the

middle of the base of the caudal fin. From the temples

the lateral line sends out in a forward direction an

occipital and a parieto-frontal branch, the latter of

which, however, soon divides and sends out a supra-

orbital branch on the snout, while its other division,

the suborbital branch, apparently disappears just below

the eyes. In a downward direction from the temples

runs an opercular branch, which lower down (above

(the longest) ray in the second dorsal, and ends a little

farther back than this fin; its height (the length of the

longest ray — the fourth or fifth) is about equal to

that of the second dorsal. The hind margin of the

caudal fin is truncate or slightly rounded. Its length

is somewhat greater than that of the pectoral fins. The

ventral fins, the creeping organs of the fish, are set

far forward on the lower side of the head, just behind

the perpendicular from the hind margin ot the eye.

They are obliquely rounded, but almost truncate in

form. Their length is about equal to, or at least
4

/ 5

of that of the longest rays in the pectoral fins.

h

middle of the eye, is especially remarkable. As a rule,

too, a row of small fringes coasts the lateral line and

its branches on each side.

The course of the lateral line may easily be dis-

tinguished by the white spots, or small white trans-

verse streaks on its pores. The lateral line proper

starts from the temporal region, about half-way between

the pectoral fins and the first dorsal, but a little be-

hind this point curves some way downwards (outwards
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the interoperculal spine) is divided into three branches,

the first advancing along the cheek, the second along

the lower jaw, and the third in a posterior direction

on the branchiostegal membrane, to the lower margin

of the base of the pectoral tins.

Thanks to the investigations of A. Agassiz", we

now have complete information of the great changes

which the form of the Angler undergoes during growth.O o O O

Off Newport and in Massachusetts Bay (N. America),

during the month of August, Agassiz found band-

shaped, gelatinous masses floating at the surface, 2 or

3 feet broad and from 25 to 30 feet long, of a light

violet-gray colour, but covered with black dots arranged

in one layer. The dots are the eggs, in which the

black-coloured embryos are still enclosed (fig. 36, a).

embryo is still enclosed in the membrane of the egg

(fig. 36, a and b), the pectoral fins have begun to ap-

pear, in the form of dermal flaps on the sides, behind

the head; and on the back, vertically above them, a

protuberance rises towards the dorsal edge. From this

protuberance the first ray — which subsequently

becomes the second —• of the dorsal fin soon rises; and

simultaneously, as soon as the embryo has left the egg

and before the yolk-sac is entirely absorbed (fig. 36, c),

there appears on each side of the belly, below the base

of the pectoral fin, a cauliform or somewhat clavate

process, which is the rudiment of the first (outermost)

soft ray in the ventral fin. This process, which for a

time (fig. 37, g) is geniculate, grows longer and longer.

On its inner side (fig. 37, c) there appears the rudi-

Fig. 38. Young of Lopliius piscatorius. u: with 4 rays in the dorsal fin and with the rudiments of the caudal fin ( + ); b: with 6 rays in

the first dorsal fin, with heterocercal caudal fin, and with the second dorsal and the anal fins almost typical in form; c: the same specimen,

seen from above and less powerfully magnified. After Al. Agassiz.

In their first stages these embryos, or even the hatched

fry, are scarcely recognisable as belonging to this spe-

cies. The body is elongated, and the head no broader

than in the ordinary fish-embryo. The embryonic fin-

membranes of the dorsal and ventral edges — on the

latter the membrane extends only behind the vent —
are united at the end of the tail (diphycercal); and

the comparatively thick notochord is almost perfectly

straight all the way to this point. But even while the

a Proc.’Amer. Acad., 1. c. Cf. also Baird, American Naturalis

this exception, of the propagation of the Angler: we only know that

of eggs in a gravid female 4 1
/2

feet in length to be 1,427,344 (see

the gelatinous mass found by him.

ment of a new (inner) ray, and this new formation on

the inner side is repeated once more during the growth

of the rays. When the longest of them (fig. 38, b

and c) is considerably longer than the whole body of

the fish, the membrane of the ventral fins is also highly

developed, and the rudiment of the outermost (first)

ray in these fins (the spinous ray) begins to appear.

Meanwhile the rays of the first dorsal fin (fig. 37, cl,

e and / and fig. 38, a, b) also increase in the same

;,
vol. V (1871), p. 785. We have only very little information, with

laics are rarer than females, and that Thompson estimated the number

Day, 1. c.), while Baird calculated that there were at least 432,000 in
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way in number and length, though they never attain

so great a length as the rays of the ventral tins.

For a time all the last four rays in this tin are united

by a membrane at the base (fig. 38, b), until at

last the first ray appears just in front of the second

and above the middle of the eye, being thus some

distance from its future place on the snout, although

the whole anterior part of the fin has advanced con-

first rudiment of which appears on the ventral side of

the notochord (fig. 38, a, +) in the form of two carti-

laginous disks lying below the notochord in the mesial

line of the body, the one in front of the other, just in

front of the boundary of the pigment collected on the

rudimentary, rod-like rays in the fin-membrane round

the end of the tail. During the subsequent develop-

ment of the fin these cartilaginous disks force the end

Fig. 39. Young Lopliius piscatorius from the Mediterranean off Messina. After liuppELL and Gunther.

Fig. 40. Young Lopliius piscatorius (— Lopli. eurypterus) from Christiansund (Norway). Natural size. After v. Duben and Koren.

a: seen from above; b: seen from the left.

siderably from its original situation. The flat dermal

flaps, the rudiments of the pectoral fins, have steadily

grown, and been furnished with a greater number of

rays; but even in the last stage examined by Agassiz

(fig. 38, c) the tips of these rays are not yet free. Last

of all appear the second dorsal and the anal fins, which

occupy their ultimate situation and mutual position

pretty closely from the first, and the caudal fin, the

of the notochord upwards; and at their lower margin,

which eventually becomes the hind margin of the tail

(the hypural bones), the future rays of the caudal fin

begin to appear (fig. 38, b). This is the usual course

of development of the caudal fin in the osseous fishes, the

caudal fin of which is thus originally ventral, like the

greater (lower) part of the caudal fin in the heterocercal

fishes, and is, strictly speaking, to be assigned to the same
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division of the tins as the anal. In the osseous fishes, in

most cases at least, only the upper supporting rays of the

caudal tin are developed above the notochord (dorsally).

The last stages of development in this species which

Agassiz has figured, are active young specimens which

rove at the surface of the sea which was their cradle.

The step from their form to the stage figured by Rur-

pell from a Mediterranean specimen and described by

Gunther" (fig. 39), is no very great one. At this

stage the Angler with its fringes, if we compress its

head laterally, as is shown in the figure, is not unlike

a Coitus or a Scorpcena. The rays of the pectoral fin,

like those of the ventral, are prolonged in a filiform

shape beyond the margin of the fin; and the base of

the latter fin is still more distinctly advanced, in front

of the insertion of the pectoral fins. The first five

rays of the dorsal fin have received their typical co-

vering of filaments, and the whole of the anterior part

of the dorsal fin is in its typical position; but the first

rays, especially the first of all, are still comparatively

short, and, most important of all, the head is consid-

erably shorter in proportion to the length of the body

at this stage than it becomes afterwards. The fin-

form ula now is: D. 1 + 1 + 1 + 3/12; A. 10; P. 23;

V. V5 ;
C. 8. Starting from this form Gunther had

no difficulty in showing that Lophius eurypterus of v.

Duben and Koren (1. c.) was a young specimen of the

common Angler. The latter authors obtained their

specimens from the Norwegian coast, off Stavanger and

Bergen and from the harbour of Christianssund, where

one specimen (fig. 40) was found actively swimming

at the surface, and was kept alive in a vessel for some

days after it was caught — “it liked to stand upside

down in the vessel, and often, too, swam on its back,

rooting with its snout in the bottom”. At this stage

the pectoral fins have their full number of rays, which,

like those of the ventral fins, have lost their long,

filiform tips; but both the pectoral and the ventral fins

are still so large that this larval stage may in this

respect be set side by side with the largest-finned

Cottidce. On account of their large size the pectoral

fins are folded internally (posteriorly) at right angles

to the rest of the fin. The fin-formula lor this stage is

I). 1 + 1 + 1 + 3/12; A. 11; P. 27; V. V5 ; C. 1 + 6 + 1.

The length of the Angler rises in ordinary cases

as high as 3 or 4 feet; but it is also stated to have

attained a length of even 6 feet. Its life is that of a

treacherous bandit. It lies idly, but in a carefully

chosen place, at the bottom of the sea, hidden among

seaweeds or stones. It can probably change its colo-

ration, which is by no means disagreeable, to suit the

surroundings. Sometimes, too, it buries itself in the

mud, with only the mouth and the gill-openings free.

In this position it lies in ambush for its prey. Per-

haps it also allures its prey by means of the mobile,

anterior rays of the dorsal fin. In this case it must

do so chiefly by means of the first, the double fringe

of which may well be capable of imitating in its

movements some small, swimming mollusk, a small fish,

a worm or some other marine creature, if all the tales

of the Ano-ler’s cunning; mode of fishing- which the

ancient writers, from Aristotle onwards, have handed

down to us, be founded on actual observations. In any

case, it is true enough that its mouth is a. sure grave

for any creature which allows itself to be enticed too

near the Angler, even if the victim be equal in size

to its devourer. The form of its bodjq too, is clearly

a point in favour of this assumption as to its way of

life, a life requiring no special powers of swimming,

which the Angler does not seem to possess. Ob-

servations have been made, however, which point to a

different conclusion. Couch relates that a fisherman

had hooked a Codfish and was drawing up his line,

when he suddenly felt a new bite and a heavier weight

on the line: this proved to be an Angler which had

swallowed the Cod and was drawn up together with

it into the boat, where it was only after a heavy

blow on the head that it loosed its hold. A still

clearer proof of its activity in pursuit of its prey is

the fact that it has been seen seizing and devouring

swimming-birds 6
at the surface of the water, while in

its stomach have been found diving-birds
0 which had

perhaps fallen victims to its voracity at the bottom of

the sea. Among the tales of its attacking fishes already

hooked, Couch relates that a Conger which had taken

the hook on a long-line, was swallowed by an Angler,

but struggled through its gill-apertures and in that

situation was drawn up together with it. The Angler,

a Ann. Mag. .Nat. Hist., 1. c., Introd. Stud. Fish., p. 471 and Handb. Ichth., p.

6 Phalacrocorax carbo, Larus argentatus
,
Colymbus glacialis, Anas 'pcneloye.

c Uria troile and Alca torda.

334.
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like other fishes of great voracity, also swallows what-

ever comes in its way, however hard of digestion it

may be; but its food seems really to consist of Rays,

Gurnards and other bottom-fishes. In some places it

is believed to have a great liking for the flesh of the

Shark, and the fishermen therefore consider that it does

good, and set it again at liberty, if they catch it.

That it is not deserving of this reputation is, however,

shown by the fact that among the fishes found in its

stomach have been Herrings and Mackerel in scores.

Its way of life being of this nature the Angler is

probably of solitary habits: as far as we know, at least,

it has not been met with in any large number at one

spot. The smaller specimens, from 2 to 3 feet in length,

are found in water not more than from 1 5 to 1 8 fa-

thoms deep, and sometimes so near shore that they

are left dry at ebb tide; the larger specimens are occa-

sionally taken at a considerable depth, from 100 to

300 fathoms, but according to Agassiz they also move

into the higher regions of the ocean in summer during

the spawning-season. The Angler has a geographical

range which includes the Mediterranean and the Black

Sea (Nordmann), and extends throughout the basin of

the Atlantic from the Cape of Good Hope (Lophius

vomerinus, Valenciennes, 1. c.) to Va ranger Fjord

(Collett) and Iceland (Faber), as well as along the

American coast, north of North Carolina at least (Jordan

and Gilbert); but in Greenland it has never been

found. It does not penetrate far into the Baltic, in the

Sound scarcely farther north than Hven (Nilsson and

Lilljeborg), but off the east coast of Schleswig-Holstein

it has been caught fairly often (Mobius and Heincke).

In Bohuslan the Angler, says Malm, “is not so rare as

would generally seem to be the case, partly because

the fisherman regards it with hatred when it is acci-

dentally taken in the net set for other fishes, and partly

because it is so feared by many that the tackle is cut

as soon as the “monster” reaches the surface; and its

captor hurries home in order to get there, if possible,

before the misfortune portended by the vyonster overtakes

him .” Nilsson too, writes of the fishermen on the banks:

“Among other things they believe that on board the

vessel on which an Angler is taken, someone is feg
a

,

i. e. doomed to die soon. They, therefore, never or

hardly ever take the Angler on board, but prefer to

cut the line and thus lose the hook with the fish.

Sometimes, when they have drawn it up to the surface,

and when its wide mouth is open, they cast a stone,

the largest a man can lift, into its throat, and thus

sink it to the bottom.” It is, therefore, seldom that

the Angler is made use of in any way, though its

flavour is said to be far from bad.

Linnaeus called the Angler hafs-padda (-- Sea -toad,

Skdnska resan, p. 327) and grodqvabba (-Frog-fish,

Mus. Ad. Fr.). According to Ekstrom and Malm the

most common name for the species in Bohuslan is merulk

(Sea-cot tus); according to Cedersteom and Malm it is

called hafulk (haf = mer )
in the north of Bohuslan.

Genus. ANTENNARIUS.

Head middle-sized, and, like the body, laterally compressed: mouth more or less perpendicular, middle-sized, or fairly

large. Bones of the head without spines. Body naked or with sparse, granular papillae or pointed spines, and most

often with dermal fringes. Lower jaw, intermaxillary bones, palatine bones and the head of the vomer, as well as the

upper and lower pharyngeals, furnished with cardiform teeth. Eyes set laterally. In the first dorsal fin three rays,

the first two on the snout (in front of the eyes), the third on the front behind the eyes; the first tentacular with foliate

tip and set just in front of the base of the second, the last two strong, spinous rays, with a more or less developed,

thick fin-membrane behind them. Second dorsal fin considerably longer than the anal. Four gills; hut the fourth

branchial arch with no gill-slit behind it, and the first 'with branchial lamellce only on its inferior part. Gill-rakers

only slightly developed, verrucose. The gill-openings resemble comparatively small holes in the lower corner of the

axil. Basal bones of the pectoral fins three. Ventral fins perfect. No pyloric appendages. Air-bladder present.

Bays of the caudal fin 9. Posttemporal bone free
,
and articulating with the mastoid bone.

The compressed form of the Antennarii (Linnaeus)

causes the characters of the Pediculati to appear here

in a singular manner. Those of these fishes that creep

among seaweed and coral, look like strange quadrupeds,

the ventral fins taking the place of the forelegs, and the

geniculate, pectoral fins that of the hind legs. Though

Scotch ‘fey’. Sw. feg properly = cowardly. Tr.
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some of them have a hard skin, strengthened even by

spines, those which are now of special interest to us,

have a soft, loose skin, in extreme cases with scattered,

soft, granular papilke, and here and there, as in Lophius
,

furnished with dermal fringes, which even Osbeck"

supposed to be intended to give the fish a resemblance

to the weeds, as a protection against fishes of prey.

On account of this looseness of the skin, and on account

of their power of distending themselves by tilling their

stomach with air or cramming it with food, the form

of these fishes, which is always irregular, and renders

the definition of the species difficult, becomes variable

to a high degree. The colouring is especially gorgeous,

and in this respect some members of this genus rival

the most beautiful of fishes; but here, too, is a source

of difficulty in the definition of the species, for these

colours are as variable and irregular as they are hand-

some. The genus Antennarius really belongs to the

tropic seas; and, in spite of the uncertainty in the de-

finition of the species, it may be assumed to include

from about 20 to 30: Bleeker assigns 24 species to

the East Indian Archipelago alone. As a wandering

stranger, one of these species may be included in the

Scandinavian fauna-

ANTENNARIUS HISTKIO.

Plate X, fig. 3, and fig. 41.

Skin naked, covered ivith soft papilla
,

ivitli scattered fringes on the sides and more numerous ones on the belly,

the lower jaiv (with the corners of the mouth) and the thick, free rays of the dorsal fin. Second dorsal fin so

long that its posterior rays, when laid down, extend farther back than the base of the caudal fin. Length of

the ventral fins equal to that of the rays of the pectoral fins. Coloration yellowish or reddish, marbled with white

spots and patches and irregular, broad
,
brown stripes, which form a network

,
and three or four of which radiate

from the eye, while some cross the second, dorsal and the anal fins obliquely, and others the caudal fin transversely

.

Fig. 41. Antennarius histrio, from Fininark. Natural size. After V. Duben and Koben.

R. hr. 6; D. 1 + 1 + 1/12 = 9 + 3 1. 10 + 2*; A. 7 c
;
P. 10A

V. e

V5 ;
C.f 9 = 1 + 7 + 1.

Syn. Lophius tumidus, Lin., Mus. Ad. Fr., I, p. 56; Osb., Ostind.

Resa, p. 305.

Lophius {Histrio), Odhelius, Chinensia Lagerstromiana, Disp.

Ups. 1754 (Lin., Amcen. Acad., vol. IV, p. 246).

Lophius histrio

,

p.p., Lin., Syst. Nat., ed. X, tom. I, p. 237

;

Gill (Pterophryne), Proc. U. S. Nat. Mus., voi. I (1878), p.

222; Joed., Gilb., Syn. Fish. N. Amer., Bull. U. S. Nat.

Mus., No. 16, p. 845; Lillj. (Antennarius), Sv., Norg.

Fisk., vol. I, p. 775.

Chironectes Icevigatus, Cuv., Mem. Mus. D’Hist. Nat., tome III,

p. 423, tab. XVI et XVIII.

® “Providentia fortassis hisce fulcris vestivit, ut a rapacibus piscibus confundatur cum Fuco, ne plane destruatur” : Osb., Ost. Resa,

1750—1752, p. 305.

6 Out of 17 specimens from St. Bartholomew I find one specimen with 3 undivided rays at the beginning of the second dorsal fin,

then 1 branched (the 4th ray), next 4 undivided (the 5th—8th rays) and last 4 branched; most of the other specimens have 9 undivided

and 3 branched (9 + 3) or 10 + 2, others 11 + 1 or 8 + 4 or 8 + 3 or 7+3.
c Bleeker gives A. 7 or 8, only the last 5 or 6 branched. In one specimen from St. Bartholomew all these rays are divided, in

the others Bleekeb’s formula holds good.

d All simple. According to Bleeker: P. 10 1. 11. Three of the specimens mentioned above have 9 rays in the pectoral fins and

three 11, all the others have 10.

e All simple. According to Bleeker: V. 5.

f According to Bleeker: C. 1 + 7 + 1 or 1 + 5 + 3. In two of the specimens from St. Bartholomew C. 8 + 1, i. e. all the rays

except the lowest are branched: in the others C. 1+7 + 1.

Scandinavian Fishes. 19



146 SCANDINAVIAN FISHES.

Chironectes pictus, Ch. tumidus, Ch. Icevigatus
,
Ch. nesogalliens,

Ch. marmoratus, Cuv., Val., Hist. Nat. Poiss., vol. XII (de

his synonymis vide Gthr, Cat .); Ch. jnctus
,

Steenstr.,

Vid. Meddel. Naturh. For. Kbhvn 1863, p. 208, cett.

Chironectes arcticus
,

DOb., Kor., Vet.-Akad. Handl. 1844,' p.

72, tab. 3, fig. 4 et 5; Nilss., Skand. Fn., Fisk., p. 257.

Antennarius marmoratus, Gthr, Cat. Brit. Mas., Fish., vol.

Ill, p. 185; Coll, (forma picta), Vid. Selsk. Forh. Chr.

1874, Tillffigsb. p. 69; Bleek., Atl. Ichth
.,

tome V, p. 23,

tab. CXCVIII, fig. 4, tab. CXCIX, fig. 1.

Obs. As Cuvier has remarked, Linn^us’s Lopliius histrio com-

prehended all the species belonging to the group Antennarius. When

Linnaeus quoted Willughby in Syst. Nat,., he clearly referred to

those species also in which the skin is covered with spines; and

Gunther (Cat., p. 188) has given the Linnsean specific name to one

of these species — Cuvier’s (1. c.) Chironectes scaber. First among

his synonyms, however, Linnaeus quotes the Wdstgota-resa (where

the great length of the pectoral fins, among other things, shows that

he did not refer to Antennarius scaber) and Museum Ad. Frid.,

Odhelius’s thesis and last of all Osbeck’s Ostindiska resa. Hence

Gill asserts that the Linmean specific name is most correctly applied

to the species common in the Sargasso Sea of the Atlantic, an opinion

fully borne out by Lilljeborg’s examination of the type-specimen

from LagerstrSm’s collections, which is still preserved in the Zoolo-

gical Museum of Upsala University.

According to Cuvier this species may attain a

length of 8V2 in -
('216 mm.), but specimens of so large

a size are probably rare. The most usual length seems

to be about 1 dm.", with a depth of 4 or 5 cm., the

latter varying according to the distension of the belly.

This fish, which creeps among the seaweed, where it

feeds on tiny crustaceans, mollusks etc. which have the

same home, occurs frequently in the Sargasso Sea (be-

tween the Azores and America), and in the West In-

dies is also common — the Royal Museum has received

numerous specimens of this species from St. Bartho-

lomew through Dr. A. von Goes. In the Indian Ocean

and the Pacific, too, it occurs under similar conditions.

It is the influence of the Gulf Stream, which has car-

ried many other objects from the warmer parts of the

Atlantic as far as the extreme north of Norway, that

explains the fact that in 1826 two specimens of this

species were found among the Capelins, off Vardo in

the Arctic Ocean. One of these specimens, 47 mm. in

length, which is preserved in Bergen Museum, has been

minutely described by v. Duben and Koren under the

name of Chironectes arcticus. Steenstrup restored it to

its proper species by showing that the singular peuni-

form appendages mentioned in the specific diagnosis of

the above authors, are really parasitic crustaceans (Pen-

netla sagittata), which are known to lie of frequent

occurrence in Antennarius histrio.

Since this occasion the species has never been found

in Scandinavia.

COTTOMORPHI on SOLEKOPARES.

The suborbital ring united to the preoperculum bg an osseous connexion. Dorsal spinous rays strong and stiff.

Ventral fins free
,

thoracic or jugular, often with less than 5 soft rays. Pectoral fins broad, with, broad and

fiat basal bones. Branched rays in the caudal fin under Id. Head, as a ride, furnished with numerous spines.

Jaw-teeth, where they exist, cardiform, weak and of uniform size. Comparatively few pyloric appendages. In

most cases a prominent wart
(genital papilla) behind the vent.

These forms are otherwise known as the cheek-

armoured fishes (.“Acanthopterygiens a joues cuirasseesj,

under which name they were first adopted by Cuvier

as forming a natural whole, in the most essential re-

spects corresponding to the three genera Trigla, Scor-

pcena and Coitus, which Artedi set side by side. They

form a series of families with the most variable forms,

from the almost typical and pure Percoid form of some

Scorpsenoids ( Sebastes) to the monstrous appearance of

others (Scorpcena) and their relatives (Pelor ,
Synanceia),

where the dermal appendages are still more developed

than in the preceding family, or, in another direction, to

Dactylopterus or Agonus. The universal character which

unites them all, the cheek-armour, is, however, by no

According to Bleeker it attains a length of from 86 to 190 mm. in the Dutch East Indies.
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means confined to these fishes. It also occurs both in

a North Pacific family, ffeterolemdce ( Chiridce), which

is remarkable in several other respects, and which is

now regarded by Gunther" as belonging to the Blen-

nomorphi, and in the Gobiomorph family Cyclop-

teridce. In the Cottomorphi the cheek-armour may be

traced through different degrees of development, from

its perfect form in the Trigloid type to the far nar-

rower osseous bridge across the cheek in the true

Cottoids.

Fam. S C 0 R P M NIB Wu

Body perciform (elongated , oval and more or less compressed) or of irregular shape, without cuirass, covered

regularly with scales or naked. The spinous-rayed part of the dorsal fin longer (with more rays) than the soft-

rayed part. Anal fin ,
as a rule, with strong spinous rays in the anterior part. Lower rays of the pectoral fins,

as well as the uppermost 2 or 3, and sometimes all the rays of these fins, simple. Pseudobran cliice, and also, as

a ride, the air-bladder, well-developed.

Most of the genera within this family, including

many singular forms with long dermal filaments on

the body or with greatly elongated fin-rays, with the

head depressed into the form of a saddle or in some

other way deformed, and many of them with brilliant

colours, belong to the sub-tropical and the neighbouring

parts of the temperate seas, especially of the Pacific.

Out of a score of recognised genera with about 200

known species altogether, only two species, each repre-

senting a distinct genus, belong to the Scandinavian

fauna. These two genera, which in their extreme

forms are most unlike each other, are still so nearly

connected by intermediate forms that the boundary

between them is, we may almost say, arbitrary. The

changes of growth in the better-known of the Scandi-

navian species, also show that there exists a natural

course of development between these genera, which

starts from the true Scorpcenoids, with fewer rays in

the dorsal and anal fins, more spines on the head and

a deeper depression in the forehead, and with the maxil-

laries naked or almost so, and passes to the almost

Perciform Sebastes, with more fin-rays, smoother head

and a closer covering of scales on the maxillaries as

well as on the rest of the body. The last character

is eventually developed to such a degree that in Se-

bastes and Sebastodes

,

its representative in the Pacific,

small (“accessory”, Jord., Gilb.) scales press in be-

tween the ordinary scales of the body.

a Systematic synopsis in Cat. Brit. Mus., Fish.; see also Study of fishes, p. 491; Handb. Ichth., p. 350. We must remark, however,

that these fishes have a large number of rays in the caudal fin and are thus distinguished from the rest of the Anomalopteri

.

b Gill, Canad. Natur., Geol., n. ser., vol. II (1865), p. 247.
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tinuous, with 15 strong
,
spinous rays; anal fin with 3.

the palatine bones, and the vomer. Brancliiostegal

Thus defined, the genus Sebastes, originally es-

tablished by Cuvier" with a wider extension, includes

only one species, which belongs to the north of the

Atlantic. Kroyee was the first/' to point out the re- !

markable way in which it propagates its species. It

Supraorbital spines and the

5 spines, operculum with two

Eyes large. Dorsal fin con-

intermaxillaries,

Air-bladder present.

is viviparous, the entire development of the egg pro-

ceeding in the ovaries. This peculiarity extends,

however, to the near relatives of this genus, the

numerous species of the North Pacific genus Seba-

stodes
c
.

Genus SEBASTES.

Body perfectly perciform. Interorbited space only slightly concave or quite level,

ridges on the top of the head comparatively little developed. Preoperculum with

spinous points. Scales of the body ctenoid, thickly covering even the maxillaries.

Cardiform teeth on the lower jaw, the

rays 7. Vertebrce 30 or 31.

THE NORWAY HADDOCK (sw. kungsfisken).

SEBASTES MARINUS.

Plate IV, fig. 2 and Fig. 42.

Colouring fiame-red, sometimes grayish or brownish red, on the belly paler and sometimes white, with or without

large, irregular, brown spots on the gill-cover and the back. From 30 to 35 pores in the lateral line.

Fig. 42. Norway Haddock [Sebastes marinus (norvegicusy]

,

found dead on the coast of Lango, near Stromstad, on the 4th of December, 1884.

1
/3

natural size.

a: a part of the lateral line with the adjacent ordinary and accessor}7 scales. Full size.

Forma typica: major, boreali-arctica, Seb. norvegicus.

R. hr. 7; TJ. 14 1. 15 • A.—
;
P. 2 1. 3 + (7 1. 8 1. 9)

13— 15 7—

9

+ (7 1 . 8 1 . 9 1. 10) (in summ. 18— 20); V. l
/5 ; C. #+11 1 . 12+.r;

Vert. 31.

var. minor, borealis, Seb. viviparus.

B D 14 tAtW a At r 2 ’• 3 + 6 7 +

8 1. 9 (in summ. 17 1. 18); V. V5 ; G. x + 1 1 1. 12 + x;

Vert. 30.

a Hist. Nat. Poiss., tome IV, p. 326.

b Naturlr. Tidskr., Kblivn, ser. 2, bd. 1, p. 275 and Voy. Scand. (Gaimard), PI. 6.

c Joed., Gilb., Syn. Fish. N. Avier., Bull. U. S. Nat. Mus., No. 16, p. 653.

d Sometimes 1 + 11 (i. e. one simple and eleven branched, soft rays), sometimes 1 + 12, arid sometimes 2 + 11. Sometimes 14 accord-

ing to Lilljeborg.
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Syn. Perea marina
,

Lin., Syst. nat., ed. X, tom. I, p. 290 (excl. syn.

Art.); Fn. Suec., ed. II, p. 118; Ltkn (Sebastes), Vid. Meddel.

Naturh. For. Kbhvn, 1876, p. 358; Malm, Gbgs
,
Boh. Fn .,

p. 385; Winth., Zool. Dan. Fiske, p. 11, tab. II, fig. 7;

Id., Naturh. Tidskr. Kbhvn, ser. Ill, vol. XII, p. 9; Coll.,

Vid. Selsk. Forh. Christ., 1879, No. 1, p. 7; Id., Norsk.

Nordh. Exped., Zoologi, Fiske
, p. 15, pi. I, fig. 3 et 4;

Lillj., Sv., Norg. F/sIc., vol. 1, p. 92; Jord., Gilb., Syn.

Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16 p. 651;

Coll., N. Mag. Naturv., Christiania, Bd. 29 (1884), p. 52.

Perea norvegica
,

Ascan., Icon. rer. nat., cah. II, p. 7, tab.

XVI; Mull., Prodr. Zool. Dan., p. 46; Fabr., Fn. Groenl.,

p. 167; Retz., Fn. Suec. Lin., p. 336; Hollberg (Holo -

centrus), Beskr. Boh. Fisk., part. Ill, p. 49 cum fig.; Cuv.,

Val. (Sebastes), Hist. Nat. Poiss., vol. IV, p. 327, tab. 87;

Nilss., Prodr. Ichth. Scand., p. 79; Iyroy., Damn. Fiske,

vol. I, pp. 159 et 584; Id., Naturh. Tidskr. Kbhvn, ser. 2,

vol. I, p. 268; Ekstr., Vet., Vitt. Samh. Ilandl., Ny Tidsf.,

I, p. 36; Nilss., Skand. Fn., Fisk., p. 91; Gthr, Cat. Brit.

Mus., Fish., vol. II, p. 95; Mgrn, tifvers. Vet.-Akad. Forh.

1864, p. 508; Coll., Vid. Selsk. Forh. Christ. 1874, Til-

ltegsh., p. 19; Day, Fish. G:t Brit., Irel ., vol. I, p. 42,

tab. XVIII.

Sebastes viviparus, Kroy., Naturh. Tidskr. Kbhvn, ser. 2, vol.

I, pp. 275 et 281; Ekstr., Skand. Fisk., ed. 1, p. 197,

tab. 49 (Sebastes regulus in tab.); Id., Vet., Vitt. Samh.

Handl., 1. c.; Nilss., Skand. Fn., Fisk., p. 97; Kroy.,

Danm. Fiske, vol. I (Tilling), p. 585; Id., Voy. Scand.

(Gaimard), tab. 6; Gthr, Cat. Brit. Mus., Fish., vol. II, p.

96; Gill, Proc. Acad. Nat. Sc. Philad. 1863, p. 333; Ltkn,

1. c.; Cederstr., Ofvers. Vet.-Akad. Forh. 1876; N:r 1, p.

64; Malm, 1. c., p. 386; Coll., Vid. Selsk. Forh. 1879, p.

9; Lillj., 1. c., p. 101; Jord., Gilb. 1. c., p. 652; Coll.,

N. Mag. Naturv., 1. c.

Obs. KroYER regarded the smaller form of Sebastes marinus

as a distinct species, S. viviparus, founding his opinion chiefly on

the difference in the reproduction a
,
the colouring, the breadth of the

interorbital space, the length of the pectoral and ventral fins, the

number of rays in the dorsal and anal fins, and the number of the

vertebras. Hereto Lutken added the difference in the geographical

range of the two forms — the smaller form does not occur, so far

as is known, within the Arctic part of the Atlantic —
; and Collett

pointed out the difference in the direction of the anterior spines of

the preoperculum, a remark which Lilljeborg also applied to the

preorbital spines. This specific difference is indeed marked and mani-

fold enough to be employed in most cases, but on closer examina-

tion, as Nilsson also found, it sinks into an expression of different

stages of development and individual peculiarities. This is true of

the direction of the first spine both on the margin of the preoper-

culum and on the lower margin of the preorbital bone. The changes

of development in Seb. viviparus clear]}' tend to prove that the po-

sition and the direction of these spines approach more and more to

those they have in the larger form, the so-called Seb. norvegicus.

In the smallest specimens of Seb. viviparus in the Royal Museum,

two specimens from Norway 180 mm. in length, these 'spines are all

directed backward, the five preopercular spines being situated at fairly

equal distances from each other, only the upper (posterior) ones a

little closer together — almost as in our figure of Scorpcena dac-

tyloptera, though the spines in the young specimens of Seb. vivi-

parus are longer and more pointed — the two preorbital spines being

of fairly equal size and as acutely pointed as the. others. The lower

part of the preoperculum is now elongated, and this bone, which was

at first of a fairly regular, arcuate form, approaches more and more

the form of a rounded angle. That this is due to the elongation of

the lower (horizontal) part, and its growth in a forward direction, is

shown just by the fact that the two lower (anterior) spines grow

farther and farther distant from the three upper spines and farther

and farther apart from each other: the first spine moves nearer the

articulation of the lower jaw. At the same time the first spine gener-

ally grows more obtuse (assumes a broader, triangular form); and in

a specimen from Stromstad, a male 207 mm. in length, the first spine

of the right preoperculum is flat, triangular and directed almost straight

downward, while that of the left preoperculum has the same form,

but the tip of the spine points distinctly in a backward direction.

The transition to Seb. norvegicus in this respect is, therefore, quite

clear. The specimens of the Royal Museum also show similar altera-

tions in the preorbital spines, which on the left side of a male Seb.

norvegicus from Archangel, 228 mm. in length, are of exactly the

same form and direction as on the same side of a female Seb. vivi-

parus from Sacke Fjord (Stromstad), 251 mm. in length. In the

large specimens of Seb. norvegicus we find, however, a character which

we have never observed in Seb. viviparus, namely that the anterior

margin of the posterior preorbital spine is sometimes furnished with

2 or 3 serrate teeth pointing downward. The pointing of the lower

jaw in Seb. norvegicus by the development of a protuberance on the

chin is a change of growth which in small specimens of this form,

sometimes at least, is no more prominent than in large specimens of

Seb. viviparus. The interorbital breadth in proportion to the size of

the eyes is subject to far too great individual variations to be of

use as a specific character. In two female specimens of Seb. vivi-

parus from Bohuslan, the one 226 mm. in length, the other 251

mm., the least breadth of the interorbital space is respectively 68 /
and 77 % of the longitudinal diameter of the orbit; in a male from

Bohuslan, 207 mm. in length, the corresponding ratio is 63 1
/., %,

and in a male Seb. norvegicus from Archangel, 228 mm. in length,

72 %. The number of rays in the dorsal, anal, and pectoral fins is

generally lesg in Seb. viviparus; but a specimen of Seb. norvegicus

in the Royal Museum has only 13 soft rays in the dorsal fin (another

has 16), and 3 specimens have only 7 soft rays in the anal fin.

Most specimens of Seb. norvegicus have 19 rays in the pectoral fins,

the rest 18; while most specimens of Seb. viviparus have 18, the

rest 17. The black spots are indeed less distinct when they appear

in Seb. norvegicus, as is shown in our figure of this form; but a

greater or less degree of distinctness in markings which are in other

respects exactly similar, can scarcely constitute a specific difference.

Of the specific characters given only the number of the vertebra

remains — according to both Kroyer and Malm the smaller form has

only 30 vertebrae, the larger 31. But the case is the same in other

fishes, e. g. in the common Herring (Clupea harengus), a species in

which the smaller forms generally have fewer vertebra, and in which,

according to Heincke b
,

the number of vertebra varies between 5

1

and 58. It, therefore, seems to us most natural to regard the two

forms of Sebastes as belonging to the same species, the one form,

Seb. viviparus, which is less pelagic and more probably confined to

the deep water among the islands and in the fjords, more persistently

and more constantly retaining the traces of the early stages of the

development of the genus from the Scorpaenoid type. To the history

a Koren, quoted by Malmgren (Ofvers. Vet.-Akad. Forh. 1867, p. 260), Lilljeborg (1. c.) and Collett (1. c.) have proved, however,

that the larger form is also viviparous.

6 Die Varietciten des Herings

,

2:te Theil, p. 55.
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of this question we must further add that the figure of the smaller

form in the first edition of “Scandinavian Fishes’’ is printed under

the name given to the species by Fries, Sebastcs regulus, while the

Royal Swedish Academy of Science possesses a figure of the larger

form, signed by W. v. Wright and coloured under Fries’s direction

in 1835, though not quite finished, which bears the name Sebast.es

norvegicus. Fries had thus already distinguished between the two

forms.

The Norway Haddock, in its Arctic home at least,

attains a length of 1 metre or slightly over"; but the

smaller form, which is the more common in the fjords

and the island-belt of the south of Norway and off

the coast of Bohuslan, attains, to the best of our know-

ledge, only a third of this length. The body is com-

pressed and, in comparison with that of the Perch,

somewhat high, especially in the smaller form, where

in the gravid females the greatest height of the body

is about 33 % of the length, while in the males it is

about 3 1 %. In the larger form it varies between 30

% and 28 %. The curves of the dorsal and ventral

profiles are about equal: but in the female the bell}’

is distended at the time of parturition, and the curve

of the belly is then sharper than that of the back.

The greatest breadth (thickness) of the body behind the

head is equal to, or slightly greater or less than half the

height. The back is convex, the belly almost flat. The

head is fairly large, its length from the tip of the snout

varying between 30 % and 33 % of the. length of the

body. The forehead is flat, in the smaller form some-

what concave 6

; near the occiput, where two parallel,

osseous ridges occur, which slightly diverge posteriorly,

it is somewhat depressed. The mouth is large and

directed upwards, and admits of some protrusion of

the intermaxillaries. The length of the intermaxillary

bones is almost equal to the distance from the tip of

the snout to the anterior margin of the pupil. The

upper corner of the broad extremity of the upper jaw-

bone extends to a point beneath the middle of the

pupil, when the mouth is closed. The length of this

bone varies between 82 % of the length of the lower

jaw, in small specimens, and 69 %, in large ones. The

prominent, lower jaw has at the point of the chin a

protuberance which forms a hook turned downwards

and, including the height of the teeth, in large speci-

mens at least, is equal in height to the diameter of the

pupil, or somewhat greater than it. The length of the

lower jaw varies between 17 % and 18 % of the length

of the body. The intermaxillary teeth anteriorly form

broad bands, which posteriorly taper to a point, but

are broken and separated at the tip of the snout. The

bands of teeth in the lower jaw converge anteriorly,

where the jaw rises into two, rounded protuberances.

On the head of the vomer the band of teeth forms an

angle with its point directed forward. The palatine

teeth are set in two longitudinal bands, which are far

apart and diverge in a downward and backward di-

rection. The pharyngeals, six upper, which are closely

united, and two lower, one on each side, are also fur-

nished with fine teeth. The tongue is heart-shaped and

smooth, with a free, narrow tip. Both nostrils on each

side of the snout are round, the posterior being larger

than the anterior, the margin of which is raised and

posteriorly elongated into a. dermal flap. They are

situated nearer the eyes than the tip of the snout.

The distance between the two posterior nostrils varies

between 70 % and 80 % of the least breadth of the

interorbital space. On the side of the snout, just out-

side the anterior nostril, is a muciferous pore, which

is often open, and in other cases closed by a dermal flap.

At the middle point of the distance between the nostrils,

on each side of the snout, is a prominent spine. The

eyes are large, set high, and slightly turned up in an

oblique direction". The longitudinal diameter of the

orbit is generally more than
2

/s of the length of the

maxillaries; not until the specimen attains a length of

450 mm., do we find this ratio as small as from 30 %

to 35 %. Above the orbit are two large spines in its

margin, the one behind the other, and behind the posterior

one, somewhat higher on the forehead, are two smaller

spines on each side, nearer each other: all these spines

point in a backward direction and are comparatively

larger in young specimens than in old. Still higher

up the forehead, in a line with the anterior of the two

spines last mentioned, begin the lateral ridges of the

top of the head, often preceded by two smaller spines.

These ridges are smooth, longitudinal bars on the pa-

rietal hones, slightly diverging posteriorly and ending

in a spine at the outer hind corner of these bones.

The preoperculum is rounded, with 5 spines of fairly

a Day states that it attains a length of 4 ft.

h “Flatly concave” (Nilsson).

c As is generally the case with Pbysoclysts when suddenly drawn up from great depths, the eyes most often bulge out of their sockets,

and the air-bladder, the external pressure being thus diminished, also forces the oesophagus and a portion of the stomach into the pharynx.
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uniform size, the lowest 3, however, being broader and

of a flatter, triangular shape in the larger (older) spe-

cimens. The operculum is triangular, with two flat,

spinous points behind at the top corner. The sub-

operculum is long and narrow, lies under the lower

posterior margin of the operculum, and at its juncture

with the interoperculum bears a spine, which in older

specimens has almost entirely vanished. At the be-

ginning of the lateral line are two spines, which in old

specimens, however, more or less completely disappear,

the upper belonging to the posttemporal bone, the lower

and posterior to the supraclavicular bone. The gill-

rakers are of average length, set fairly close together

and covered with line teeth on the inner side.

The body is covered with middle-sized, firmly

fixed and imbricate scales, fringed at the hind margin

with filiform points, which render the body rough to

the touch. Between these scales are everywhere in-

serted the accessory scales mentioned above (see fig.

42, a). They are most numerous and spread over the

greatest part of' the body in the larger specimens. The

head is also covered with scales, which towards the tip

of the snout grow very small and resemble the ac-

cessory scales of the body. The lateral line, which

pierces only every other, every third or every fourth

scale, has from 30 to 35 pores, and runs parallel to

the dorsal line and much nearer it than the ventral

line, except on the tail, where it follows the mesial

line of the body. The vent is situated in the male

slightly in front of, in the female exactly at the be-

ginning of, the last third of the length of the body

measured from the tip of the snout to the base of the

caudal fin. At its hind margin is a protuberance or

wart (the genital papilla), which is considerably longer

and more pointed in the male than in the female, and

probably serves as a copulatory organ.

The dorsal fin begins above and slightly in front

of the point of the gill-cover and occupies a part of

the dorsal line which measures from 52 to 46 % of

the length of the body, being generally relatively longer

in small specimens. The last of its strong, spinous

rays is usually distinctly longer than the last but one,

and may therefore with reason be regarded as corre-

sponding to the first ray in the second dorsal fin of

those fishes, where two dorsal fins are present. The

number of the soft rays varies between 13 and 16;

and the first of these rays is in most cases undivided.

The soft-rayed part of the fin is higher than the spinous-

rayecl. The pectoral fins are large and rounded at the

point. They are inserted beneath the second spinous

ray of the dorsal fin. Their length, which relatively

diminishes with age, measures in the smaller form over

23 % and at most 27 % of the length of the body, in

the larger form at most 22 % and at least 20 %. The

number of rays in these fins is from 17 to 19, the

larger form generally possessing the higher number.

The uppermost two or three, as well as the lowest 8,

9 or 10, are undivided; the middle ones (from 6 to

9: the greater number in the larger specimens) are

branched; the 9th, 10th and 11th are the longest. The

ventral fins are inserted farther back than the pectoral.

Their length, which undergoes the same changes due

to age as that of the pectoral fins, measures in the

smaller form more than 18 %, generally 19 or 20 %,

of the length of the body, in the larger form from 16

to 18 %. The distance between their insertion and the

beginning of the anal fin is generally greater in the

female than in the male, being in the former about

30 %>, in the latter about 26 %, of the length of the

body. The anal fin, which begins beneath the first

soft ray of the dorsal, is higher than the latter; but

the length of its base is only 12 or 13 % of the length

of the body. The caudal fin, the hind margin of which

is slightly concave, has 11 or 12 branched rays, and

at the side of these, at the top and bottom, a varying

number of undivided, supporting rays, 6 at the top

and 4 at the bottom being generally distinctly visible

externally.

In most cases the colour of the head and the back

is orange, gradually becoming lighter on the sides and

shading into the white colour of the belly. On the

dorsal sides, above the lateral line, are several dark,

oblique spots, which vary, however, in number, shape

and position, and which are generally wanting in the

larger form. On the gill-cover, near the point, is an

indistinct, large, black spot, which sometimes has one

or two smaller spots at the lower margin. In the

larger form this coloration of the gill -cover also dis-

appears, as a rule. The fins are carnation superiorly,

and paler towards the belly. The iris is bronze-coloured

at the top, yellowish with a silvery lustre inferiorly,

and has a fine brass-coloured ring round the pupil,

which is dark-blue.

This fish is of fairly common occurrence in the

island-belt of Bohuslan, where it bears the names of

Sjokock (Sea-cook), Karing (Hag), and Bergabborre
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(Rock-Perch). The smaller form, however, as we have

remarked above, is the more common there, as well as

off’ the south of Norway, as far north as Trondhjem

Fjord. It is generally found at the comparatively small

depth of from 20 to 60 fathoms, but sometimes at as

great a depth as 150 fathoms'
1

. South of Bohuslan the

smaller form has never been met with, but the larger

form has wandered on several occasions as far as

the Sound h An active fishery, which has this larger

form as its object, is carried on along the whole coast

of Norway, but especially in the north, where the Nor-

way Haddock is found in deep water, though most

often at a depth of from 60 to 100 fathoms. It has

also been met with in the White Seat, off Nova Zembla,

Spitzbergen, Iceland and Greenland, where the smaller

form apparently does not exist, and also off Newfound-

land and along the North American coast as far south

as Cape Cod, whence the Royal Museum has received

specimens which by certain characters range themselves

between the two forms. The larger form has also been

taken on a few occasions off the coasts of Scotland and

Ireland. In the North Sea the species scarcely seems

to be stationary.

The Norway Haddock seems generally to keep to

a rocky bottom, where it lives on crustaceans, mollusks,

and small fishes. It is of gregarious habits, for where

the fisherman has one bite, it is generally not long be-

fore another follows; and among the Lofoden Islands,

according to Collett, it is sometimes taken in hund-

reds in the nets set for Coalfish. According to Ek-

STROM it is caught, though seldom, on the coast of

Bohuslan from April to July inclusive, and somewhat

oftener at certain spots from October to December.

The male is generally rarer than the female. The young

ones leave the ovaries of the parent-fish during the

spring-months, from April to May, or sometimes early

in summer, when they are from 3 to 5 mm. in length.

From the fact of his having received on several oc-

casions during the month of May a pair of Norway

Haddocks, male and female, that had been caught to-

gether, Ekstrom came to the conclusion that this fish

is perhaps monogamous. At the end of May he ob-

tained females with the eggs so advanced in develop-

ment that not only the two black spots which mark

the eyes, but also the whole embryo was visible within

them. According to Kroyer the fry are so developed

in July that they are able to leave the mother. At

this period they are tiny, lively creatures which make

their way up to the higher regions of the sea and swim

about near the surface. During the Norwegian Arctic

expeditions of 1877 and 1878, according to Collett,

young specimens from 9 to 19 mm. in length were

taken in the month of July, together with several pe-

lagic crustaceans and young mollusks, in a surface-net,

in the Arctic Ocean off Bear Island and Spitzbergen.

Apparently, however, they soon return to the bottom

of the sea, for in 1878, in the months of July and

August, during the same expedition, specimens from

62 to 143 mm. in length were taken in Tana Fjord

and the same part of the Arctic Ocean, at the bottom,

where the water was from 120 to 150 fathoms deep.

In spite of its being viviparous, a circumstance

which in other fishes admits of the production of only

a comparatively small number of fry, the Norway Had-

dock is still fairly prolific. Collett estimated the

number of the eggs in a female specimen of the larger

form, 550 mm. in length, to be about 148,000, and in

one of the smaller form, 300 mm. in length, 18,000.

As Ryder'', however, estimates the number of embryos

in each ovary to be only about 1,000, it seems highly

probable that only a small portion of the eggs come

to maturity at the same time. The latter writer also

believes he has found on the dorsal part of the inside of

the ovary an abundant covering of flat, fleshy and highly

vascular processes which to some extent corresponds to

the maternal placenta of the higher vertebrates.

The Norway Haddock (Sw. Kungsji.sk = Kingfish

or Bodfisk = Redfish), which in Norway is more gene-

rally called Ur, is a fish of exquisite flavour, a veritable

ocean delicacy. Its flesh is firm and white, and tastes

very like that of the common Perch. In the island-

belt of Bohuslan it is generally taken on the long-line.

It is too scarce to be of any great commercial value,

and is therefore most often eaten fresh by the fisher-

men themselves.

(Ekstrom, Smitt.)

a Collett, N. Mag. Nature., ]. c. The Royal Museum has also received from a fisherman of Karingo, Mattson by name, a male

specimen of the smaller form, which was taken at a depth of “from 75 to 150 fathoms, N. W. of Bergen”.

6 Nilsson (1. c.) gives several instances.

c Lieutenant H. Sandeberg brought home a specimen from Archangel to the Royal Museum.
d Bull. U. S. Fish. Comm., vol. VI (1866), p. 92.
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Genus SCORP^ENA.

Form of the body like that of the Perch- or the Pope. Interorbital space and
,
in most cases, the top of the head

and the occiput concave. Supraorbital spines and parietal ridges well marked. Preopercular spines, as a rule, 5,

opercular 2. Scales of the body slightly ctenoid or cycloid, wanting or very small on the maxillary bones. Eyes

middle-sized (even small) or large. Dorsal fin continuous, with 12 strong spinous rays'
1

,
anal with 3. Cardiform

teeth on the Inver jaw, the intermaxillary bones, the vomer and, as a rule, on the palatine bones. Branchiostegal

rays 7. Vertebra? from 24 to 26. No air-bladder.

The true Scorpamoids belong to the shores of the

tropic seas, where they live among the seaweed, which

they closely resemble in appearance, both in their

highly variable coloration and in the foliate dermal

flaps which fringe the superior orbital margin and the

lateral line on the sides of the body in particular.

They sometimes bury themselves in the sand, an ope-

ration in which they are helped, according to Gun-

ther 6

,
by the strong and simple, lower rays of the

pectoral fins. They have an evil reputation on account

of the painful wounds inflicted by their spines; but

they are said not to be really poisonous. The transi-

tion from these typical Scorpaenoids, to which genus

Gunther assigns 40 species, to Sebastes may be traced,

as we have mentioned above, through intermediate forms

with scarcely a single missing link. The deep-sea fish

of this genus which belongs to the Norwegian fauna,

ranges itself among just these intermediate forms. It

is without the naked depression on the top of the head

and on the occiput, and entirely without free dermal

flaps; the cheeks are densely covered with scales, and

there is sometimes a narrow band of accessory scales

on the maxillary bones; and the number of soft rays

in the dorsal fin is greater than in the most typical

Scorpaenoids. For this reason Poey c gave the species a

special generic name, Pontinus. In the Scandinavian

fauna, however, where the number of species is so small,

it may well retain its original name.

a According to v. Duben and Koren Sc. dactyloptera sometimes, though seldom, has 13 spinous rays in the dorsal fin.

b Fische der Sildsee (Mus. Godeffr.), p. 74; Introd. Study of Fishes
, p. 414; Handh. Ichthyol., p. 291.

c Memorias Cuba, II (1860), p. 172 (according to Joed., Gilb.).

Scandinavian Fishes. 20
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THE BLUE-MOUTH (sw. blakaften).

SCORPJENA DACTYLOPTERA.

Fig. 43.

Interorbital space with a narrow concavity
,
and anteriorly naked

,
like the entire snout; the top of the head and

the occiput between the ridges flat. No free dermal flaps on the body (except that which belongs to the hind margin

of the anterior nostril). Lower jaw slightly projecting
,
with a small protuberance on the chin. Soft-rayed part

of the dorsal fin lower than the spinous-rayed, the 3rd ray of which is the longest. Palate and pharynx
,
and

often the top of the tongue, as well as the peritoneum, black or blue. Ground colour of the body red on the back,

lighter on the sides and shading into white towards the abdominal line. From 3 to 5 light brown, transverse

bands sometimes appear on the back, and brown or green spots on the body and fins.

Fig. 43. Blue-month (Scorpcena dactyloptera), from Bergen. */
2 natural size.

R. hr. 7; D. li - -

, J ,

A. %; P. 2 + 9 + 8 1. 2

+ 10 + 7; V. 1

/ 3 ;
C. x + 11 + x; L. lat. (squ. perfor.) 26— 30;

Vert. 24— 20.

Syn. Scorpcena dactyloptera, Delaroche, Ann. Mus. D’Hist. Nat.,

vol. XIII (1809) p. 337, tab. 22, fig. 9; Nilss., (Sebcistes)

Skancl. Fn., Fisk., p. 100; Gthr, Cat. Brit. Mus., Fish.,

vol. II, p. 99; Steind., Stzber. Akad. Wiss. Wien, Math.

Naturw. CL, LVI (1867), I, p. 669; Coll., Vid. Selsk. Forh.,

Christ., 1874, Tillsegsh., p. 19; ibid. 1879, No. 1, p. 9;

Lillj., Sv., Norg. Fiskar, p. 107; (?) Jord., Gilb., (Scor

-

pcma) Bull. U. S. Nat. Mus., No. 16, p. 679.

Sebastes imperialis

,

Cuv., Regne Anirn., ed. II, p. 167; Cuv.,

Val., Hist. Nat. Poiss., vol. IV, p. 336; Kroy., Naturh.

Tidskr. Kbhvn, ser. 2, vol. 1, pp. 269 et 281; Dub., Kor.,

Vet.-Akad. Handl. 1844, p. 45; (?) Lowe Fish. Madeira
,

p. 171, tab. XXIV.

Obs. As Cuvier (Hist. Nat. Poiss., IV, p. 340) says that he

has examined the type specimen of Bloch-Schneider’s Scorpcena

malabarica (Syst . Icht.li. posth., p. 194), which Bloch is said to have

received from Abildgaard, and has ascertained that it belongs to the

present species, we ought perhaps to restore Bloch’s specific name.

In Lowe’s figure to which we have referred above, the lower

jaw projects very far, the dorsal line is much too convex, the jaw-

teeth are large and scattered, and the maxillary bones are densely

covered with scales.

It is evident that Jordan and Gilbert’s Scorpcena dactyloptera

from the deep water outside Chesapeake Bay can scarcely belong to

this species, from the description, according to which the pectoral

fin extends to a point vertically above the beginning of the anal fin,

and is without the thickening of the lower rays, while the gill-

rakers are described as being long.

The Blue-mouth attains a length of about 450

mm. a
. It is distinguished in form from the Norway

Haddock by the thicker (somewhat terete) head and

the lower body with a less convex dorsal line. The

greatest depth of the body is about 27 % of the

17 Austrian in. (about 1 7 '/o ^n
S'-

in -)> according to Steindachner, 1. c.
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length". The least depth, on the other hand, is greater

in the Blue-mouth. In a specimen of this species 352

mm. long the least depth of the tail is 9 % of the

length of the body, while in Sebastes we have never

known it to exceed 8V2
The length of the head is

also greater than in the Norway Haddock, being about

34 % of the length of the body 6
. The eyes of the

Blue-mouth, too, are comparatively larger — even in

specimens 350 mm. long the longitudinal diameter of

the orbit is about 10 % of the length of the body, a

relation which seems to cease in the Norway Haddock

at a length of about 225 mm. The dorsal tin is re-

latively of the same length in both species; but in the

Blue-mouth the spinous-rayed part is higher and com-

paratively shorter. The caudal tin is perfectly truncate

or rounded. The pectoral tins with their singular form

— superiorly truncate at the point — are considerably

broader at the base than in the preceding species, and

their simple, lower rays are thicker and to a great

extent free at the top, “tingerlike”, a circumstance from

which the species derives its name (dactyloptera). The

length of the belly (the distance from the front point-

in the base of the ventral tins to the beginning of the

anal tin) is less in this species than in the preceding

one, being under V4 of the length of the body. This

is shown more clearly by comparison with the least-

depth of the body or the length of the loAver jaw, both

of which are greater in the Blue-mouth, the former

being more than x

/3 ,
the latter more than

3

ji ,
of the

length of the belly.

The connexion between the suborbital ring and

the preoperculum is much more marked in the Blue-

mouth than in the Norway Haddock. This “osseous

bridge” runs externally across the. cheek in the form

of a sharp ridge, which is anteriorly continued on the

surface of the preorbital bone. The superior ridges

and spines of the head are also more strongly defined

in the Blue-mouth. The least- breadth of the inter-

orbital space in middle-sized specimens, about 350 mm.

in length, is only about 12 % of the length of the

head and 42 % of the longitudinal diameter of the

orbit. In this narrow interorbital space runs a deep,

longitudinal groove, coasted by two frontal ridges, which

in the preceding species are only rudimentary; and

between the latter and the raised, upper margin of the

orbit runs another groove on each side. In each of these

t-wo lateral grooves lies a cranial branch of the lateral

line, with an orifice, which is sometimes open, above

the anterior nostril and nearer the middle of the fore-

head than it, while a similar muciferous pore, the orifice

of the branch of the system of the lateral line which

belongs to the inferior orbital margin, appears outside

and below the anterior nostril
c

.

The scales are of the same structure a-s in Sebastes
,

with fine spines' at the hind margin, and within these

a pretty, retiform brim, formed of the roots of pre-

existent, marginal spines; but the accessory scales are

entirely wanting in this species.

The lateral line slopes fairly evenly down from

the temples, but never descends so low as the middle

of the side.

The geographical range is remarkable in one respect,

though this may be explained by the variations in the

depth of the Atlantic. The Blue-mouth is a Mediter-

ranean fish, by no means rare off Nice and in those parts

of the Mediterranean where hooks are used for deep-sea

fishing, and it is also known off the south of Portugal,

the Canary Islands and Madeira; but north of Portugal

it has never been found south of Norway, where it

occurs at depths varying from 100 to 300 fathoms,

from Stavanger north along the whole coast. It is

most often taken off Bergen, where it is met with all

the year round. It- was from here that the specimens

were obtained which enabled v. Duben and Koeen in

1844 to claim and describe it as a Scandinavian species;

but as far north as Tromso, according to Collett, it is

so common that it is sometimes caught “by the barrel .

It is aveil knoAvn, say v. Duben and Koeen, to most of

the Bergen fishermen by the name of Skdr-aur (ur)
d
or

BJakdft, the latter name corresponding to Boca-negra

(Black-mouth), the name by Avhich it is knoAvn in Ma-

deira. According to Loave its flesh is of little value,

being both flabby and tasteless. According to Lilljeboeg

its flavour is not so good as that, of the Nonvay Haddock.

° In one of the largest specimens (about 440 mm. in length) Steindachner, however, found the greatest depth of the body to be

only 25 % of the length.

h According to Steindachner, however, the length of the head varies between 31 % and 33 % of that of the body.

c Cf. the preceding species.

d = Rock-ur, cf. the preceding species.
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Fam. C0TT1DJE.

Body of the typical Cottus-form ( the head thickest and the body conically pointed posteriorly), without cuirass

most often naked or partly covered with plates or spines. Spinous-rayed part of the dorsal fin shorter {with fewer

rays) than the soft-rayed part. No spinous rays in the anal fin
a

. By far the greater part of the rays of the

pectoral fins, as a rule, simple. Pseudobranch ice present. Vertebrae generally more than 30.

Subfamily € 0 T T I N M.

Head more or less completely armed with spines, but not cuirassed. No air-bladder.

In the fauna of the northern seas the true Cotti and

their nearest relatives are among the most prominent

fishes, and their typical form is, therefore, most probably

well known to most of my readers. “A head which is large

in proportion to the rest of the body, sharply rounded

at the top and armed with spines or protuberances,

and which through the dilatation of the gill-cover and

the branchiostegal membrane may undergo considerable

lateral extension and assume a more depressed form;

and a body which is rounded and tapers posteriorly

in a conical form, is covered by a naked or spinous,

highly mucous skin, and bears large, rounded fins -

these are the general characters which give these fishes

an easily recognisable, though uninviting appearance”.

Many of them, though not those forms which are com-

mon among us, have ciliate scales, scattered or even

imbricate; but in far the greater number of cases the

above description of EkstrOm holds good.

The spinous equipment of the head conforms to

the same type as in the preceding family, though it is

generally more highly developed. A pair of nasal spi-

nes are almost always present; and on the posterior

part of the head, from the forehead to the end of the

occiput, is a quadrilateral or harp-shaped patch, which

is often concave and is bounded at its four corners by

the so called parietal spines. The spines of the margin

of the preoperculum are as a rule four in number;

the operculum and interoperculum are generally armed

with spines at the hind upper corner, and the sub-

operculum at the lower corner. As a rule, too, the

clavicular and supraclavicular bones are furnished with

spines at the top. The system of the lateral line is

generally well-developed in these fishes, both on the

head and on the body — in the former region it is

most developed in the Four-horned Cottus — and on

the body there are usually distinct lateral branches of

the lateral line proper, but apparently
6
the system is

here developed posteriorly only at an advanced age,

and often enough the hind portion of the lateral line

is partly incomplete or even totally wanting on the

posterior half of the sides.

Another distinctive point in the Cottidae is the ex-

ternal difference of sex, which is most often sharply

marked 1
'. Besides the fact that the females are usually

more numerous and larger than the males, the latter,

at least when full-grown, generally have a genital pa-

pilla at the vent; more marked spinous warts on the

skin and more highly developed spines on the inside

of the rays of the pectoral and ventral fins, the latter

of which are most often elongated; higher dorsal fins;

and a different coloration, often spotted with white.

The centre of the geographical distribution of the

Cottidae — if we disregard their scaly representatives

in India and Australia — lies in the Arctic and Boreal

seas: some species, too, are circumpolar. They really

belong to water of moderate depth where the bottom

“ Of Hie first ray in the anal fin of Heniilepidotus trachurus, from Kamtchatka Cuv., Val. (Hist Nat. Poiss., vol. IV, p. 278) say

that it may possibly be a spinous ray (“pourrait etre epineux”), but in specimens from Behring Island it is distinctly articulated.

h Cf. Collett, Norcjes Fiske, Vid. Selsk. Forh. Christ. 1874, Tillsegsh., p. 25.

c Cf. Lutken, Vid. Medd. Naturh. For. Ivbhvn 1876, p. 387.
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is overgrown with seaweed; but some peculiar forms

make their way to the abysses of the ocean, while

others have become fresh-water fishes, the former {Cot-

tunculus) presenting a certain likeness to IAparis and

the latter (the subgenus Uranidea) to Gobius.

Jordan and Gilbert estimate the number of spe-

cies within this subfamily at about 150, distributed

among about 40 genera and subgenera. Those genera

which belong to the Scandinavian fauna, may be di-

stinguished as follows:

A : One continuous dorsal fin Genus Cottunculus.

B: Two distinct dorsal fins:

1: Less than 20 rays in the anal fin:

a: Palatine bones toothless:

act: Vomer toothless: Genus Gymnocanthus.

hb: ,, with teeth:
,, Cottus.

b: Palatine bones with teeth :_ ,,
(Jentridermiclithys.

2: More than 20 rays in the anal fin
: ,,

Triglops.

Genus COTTUNCULUS.

rays, wrapped in a loose skin, form the anterior
, lower part of the continuous dorsal fin.

hut granulated, or rough with small spines. Read large. The four preopercular spines

Fine, cardiform teeth on the lower jaw, the intermaxillary hones and the vomer,

to the broad isthmus, which is without any transverse fold. No gill-slit behind

the fourth , branchial arch.

Weak,
, flexible spinous

Skin without true scales,

obtuse, and covered with, skin.

Branchiostegal membranes united

We assign the first place among the Scandinavian

Cottoids to this genus, which is without doubt the most

marked metamorphosis of the Cottoid type among the

forms of which we have to treat. It was first remarked

and characterized as a distinct genus by Collett in

1874. Its metamorphosis is connected, however, in

several respects with a retention of the juvenile cha-

racters of the type. It is one of these characters that

most distinctly marks the genus, namely, the confluence

of the two dorsal fins, or, more strictly, their retention

of this condition. They are united in the same way,

and with almost the same relations to each other in

respect of size, or at least of height, in the most de-

veloped young specimen of Cottus scorpius (fig. 44)

which Agassiz has figured".

Another juvenile character may be found, as Col-

lett has remarked, in the coloration of the Scandi-

navian species, with its sharply defined, black, trans-

verse bands on the head, body and fins. The close

proximity of this genus to Cottus in other respects is

best shown by the typical (quadrangular) arrangement

of the parietal spines, the anterior pair of which are,

Fig. 44. A young specimen of Cottus scorpius, 1 1
l
/2 nun. in length.

Magnified. After A. Agassiz.

however, situated on the forehead in a line with the

hind margin of the eye.

Three, perhaps four, species of this genus 6
are

known to exist in the dee}) water in the north of the

Atlantic. Only one of these species belongs to the

Scanclinavian fanna.

a Proc. Amer. Acad. Arts. Sc., vol. XVII, Young Osseous Fishes, pi. II, fig. 2. The same changes of development in the mutual

relations of the two dorsal fins are shown in the result of Sundevall’s observations of the development of Cottus gobio (Vet. Akad. Handl.,

vol. I 1855), Om fishyngels utveckling

,

p. 7, pi. I, figs. 8 and 4.

h Cottus thornsonii Gthk, Proc. Roy. Soc. Edinb. vol. XI (1881—82) p. 079. Cottunculus towns, Goode, Proc. U. S. Nat. Mus.

1880, p. 479; Jord., Gild., Bull. U. S. Nat. Mus., No. 1G, p. G88.
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THE SMALL-EYED COTTUNCULUS (SW. l’ADDULK EN “).

COTTUNCULUS MICROPS.

Fig. 45.

Skirt rough with scattered small spines set in groups or in small transverse rows, or isolated. Length of the

head, in adult specimens, from 35 to 37 % and its depth at the occiput from 23 to 26 % of the length of the

body. Eyes small, their longitudinal diameter being in adult specimens about half the breadth of the interorbital

space: and closely covered to the margin of the iris by the rough skin. The tubular, anterior nostril, with its

margin posteriorly elongated, is situated at a distance in front of the eye about equal to the diameter of the

pupil; the posterior is less raised
,
and set closer to the eye than to the anterior nostril , but also a little nearer

the middle line of the snout. Bays of the anal fin less than 11. Three rays in the ventral fins. The lateral line

of the body opens into a row of about 15 scattered pores, of which at least the anterior are set at the top of

verrucose protuberances. That part of the system of the lateral line which belongs to the head, has large open

pores under the margin of the preoperculum and the lower margin of the preorbital bone {on the dermal flap above

the maxillary bones). The vent is situated in adult specimens about half-way between the insertion of the ventral

fins and the beginning of the anal. The anal region {in the male during the spatoning-season) swollen into a large,

conical papilla. Coloration grayish-white
,

with large, black spots, which resemble transverse bands, and are here

and there interrupted by or mingled with round spots of the ground-colour.

Fig. 45. Cottunculus microps, p, natural size. Taken on the east coast of Greenland, 65° 30' N., at a depth of 130 fathoms.

R. br. G; D. A. 10; P. 17—20; V. 3; C. ®+6+«;
13—15

L. lat. (por.) 10— 18.

iS'yn. Cottunculus microps, Coll., Vid. Selsk. Forli. Crist. 1874,

Tillsegsh., p. 20, tab. 1, fig. 1—-3; ibid. 1878, No. 14, p.

20; ibid. 1879, No. 1, p. 11; Id., Norsk. Nordh. Exped.,

Zool., Fiske

,

p. 18; Lillj., Sv., Norg. Fisk., vol. I, p. 113;

— (?) Jord., Gilb., Bull. U. S. Nat. Mus., No. 16, p. 688 —

;

Coll. N. Mag. Naturv., Bd. 29 (1884), Heft. 1, p. 53.

Obs. The large eyes (“equal to the snout”) and the large

number of soft rays (19) in the dorsal fin render it extremely doubt-

ful whether the specimen taken off Rhode Island and described by

Jordan and Gilbert (1. c.), belongs to this species.

The Small-eved Cottunculus seems to be a true

Arctic form, though, according to Gunther'’, it was

found by the English “Knight Errant” Expedition of

1880, in the cold bottom-water between Scotland and

the Faroe Islands, at a depth of 540 fathoms. It had

previously been found by Professor G. O. Sars at a

depth of 200 fathoms, off Hasvig, near Hammerfest,

and by the Norwegian Arctic Expedition between Nor-

way and Bear Island, and also west of the Norway

Islands (the north-west of Spitsbergen), on a clayey

bottom, at depths varying from about 200 to 450

fathoms. A fairly large number of specimens have

“ Lilljebokg, 1. c.

1 About 10, according to Collett. In the specimen belonging to the Royal Museum, we find 18.

c Proc. Roy. Soc. Edinb., vol. XI (1881— 82), p. 679.
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also been taken in Trondhjem Fjord, at depths varying

from 100 to 200 fathoms. During Nordenskiold’s

Expedition of 1883 a male 157 mm. in length, with

a large genital papilla, was taken on the 6th of Sep-

tember, off the east coast of Greenland, 65° 30' N., on

a clayey bottom and at a depth of 130 fathoms.

As Collett has remarked, the broad pectoral tins,

with their rays, which are thick and free at the tips,

especially the lower ones, are without doubt of great

service to this fish. By their help it digs up the soft

clay of the bottom and flounders along, preying on the

worms or small mollusks and crustaceans which live in

its company at a depth of 100 fathoms or still more.

We have no further knowledge of its manner of life;

and it can be of special interest to us only in a syste-

matical and zoogeographical respect.

Genus GYMNOCANTHUS.

Two distinct dorsal fins. Skin without, scales. Head of average size (less than
x

/3 of the length of the body).

Four
,

pointed
,

preopercular spines
,

the uppermost of which is furnished with from 1 to 5 lateral spines directed

upwards. Palatine bones and vomer toothless. Branch,iostegal membranes united to the isthmus throughout the

greater part of its length , but their margin continued in a free dermal fold over its surface. No gill-slit behind

the fourth branchial arch. Base of the anal fin longer than that of the second dorsal. Bags in the anal, fin

less than 20.

This genus is as truly Arctic as the former, if not

more so, but it belongs to the littoral fauna. It was

first formed by Swainson" in 1839, but from Kroner 4

,

in 1845, it received a new name, Phobetor ,
by which

it has been better known since that time. Though its

most remarkable character consists in the absence of

teeth on the palatine 1 tones and the vomer, the two spe-

cies which belong to it, may be recognised most easily,

within the Scandinavian fauna, by the singular form

of the uppermost preopercular spine.

a Nat. Hist. Fish. Amph. Rept., II, pp. 181 and 271.

6 Natiirh. Tidskr., 2:den Raskke, l:ste Bind, p. 263.
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THE BRANCH-SPINED COTTUS (sw. gkentaggiga ueken °).

GYMNOCANTHUS VENTRALIS.

Fig. 46.

No parietal spines , if we except a protuberance on each side of the hind part of the supraorbital margin; but

the top of the head
,
sometimes from the anterior margin of the ege, and the temporal region, sometimes even the

operculum and the bong ridge of the cheek , more or less closely studded with spinous warts
,
or at least granulated

with spinous tubercles
h

. Length of the head less than 28 % of that of the body'. Length of the maxillary bones

more than 33 % of that of the head, even in the males'. Distance from the beginning of the first dorsal fin to

that of the second more than 20 % of the length of the body or than 65 % c

of the length of the head; and the

length of the base of the second dorsal fin more than 89 % of the length of the head. Least breadth of the in-

terorbital space less than 53 % of the least depth of the tail. Length of the ventral fins, even in the nudes when

readg to spawn
,
scarcely more than 22 % of the length of the body, or hardly more than a fifth greater than the

distance from the insertion of these fins to the beginning of the anal fin. Coloration brownish gray, or still

darker
,
on the back; white or yellowish with white spots on the belly ; sides marked with dark transverse bands or

with high and low spots alternately; dorsal and pectoral Jims with alternate dark {black or brown ) and white

transverse bands; ventral and anal fins of the same colour as the belly and without spots.

Fig. 46. Oymnocanthus ventralis, 9, from Mossel Bay (Spitsbergen), taken on a rocky bottom at a depth of between 2 1
., and 5 fathoms, on

the 2nd of December, 1872. Natural size.

R. hr. 6; D. 10 ]. 11 (12)jl5— 17; A. 16—18 (19);

P. 18 1. 19; V. Osi G. a + (7 1. 8) 9+*; L. lat. (por.) 40—50.

Syn. Cottus gobio, Fade., Fn. Groenl., p. 159 (vide Reinhakdt).

Cottus ventralis, Cuv., Val., Hist. Nat. Poiss., vol. IV, p.

194, tab. 79, fig. 1; Swains., (Gymnocanthus) 1. c., p. 271;

Gthk, ( Cottus) Cat. Brit. Mas., Fish., vol. II, p. 168; Mgrn,

( Phobetor), Ofvers. Vet.-Akad. Forli. 1867, p. 259; Coll.,

Vid. Selsk. Forli. Christ. 1874, Tillsegsh., p. 30; 1878, No.

14, p. 15; Lute., Vid. Meddel. Naturh. For. Ivbhvn 1876,

p. 363.

Cottus tricuspis
,
Reinh., Vid. Selsk. Naturv. Math. Afh. Kbhvn,

Deel V (1832) Overs., p. LII; ibid., Deel. VII (1838), p.

117; Kr., (Phobetor), Naturh. Tidskr. Kbhvn, 2:den Rtekke,

vol. I, p. 263; Lillj. {Cottus), Vet.-Akad. Handl. 1850, p.

309; Njlss., Skand. Fn., Fisk., p. 78; Gti-ir, Cat., 1. c.;

Malmgr. {Phobetor), Finl. Fisk. (Disp. 1863), p. 11; Id.,

Ofvers. Vet.-Akad. Forli. 1864, No. 10, p. 504.

Cottus pistilliger, Lime., 1. c., p. 364 (nec Pall.); Bean
(
Gym -

nacantlius) Bull. U. S. Nat. Mus., No. 15, p. 127; Coll.,

Norsk. Norclh. Exped., Zool,, Fiske, p. 26; Lillj. {Phobetor),

Sv., Norg. Fisk., vol. I, p. 118.

Acunthocottus pairis, Stoker, Best. Journ. Nat. Hist., vol. VI,

p. 250, tab. VII, fig. 2.

Gymnacantlius galeat.us, Bean, Proc. IT. S. Nat. Mus., vol. IV

(1881), p. 153.

“ Lilljeborg, 1. e.

During youth — in specimens less than 50 mm. in length — this character is, however, in most cases not yet developed.

c The same remark applies to this character as to the preceding one.
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Obs. Lutken’s opinion that Coitus pistilliger, as described by

Pallas (Zoogr . Ross. Asiat ., vol. Ill, p. 143), is identical with

Gymnocantlius ventralis, has indeed won general approval, as ap-

pears from the above list of synonyms; but the collections made

by the Vega Expedition in the north-east of Siberia seem to us to

throw a new light on the question. Especially worthy of notice are

a pair, o71 and of the typical pistilliger
,
obtained off Najtscbkaj.

The male (fig. 47) is 163 mm. in length, has a long and pointed

urogenital papilla, and is furnished with well-developed spines on the

inside of both the pectoral and the ventral fins. On the part of the

spinous warts on the head, while on the top of the head and the

occiput there are distinct, though small, spines, which correspond to

the parieto-occipital spines so common in other Cottoids, in their

characteristic, quadrangular arrangement. There are also several other

differences from the characters we have given above in the diagnosis

of Gymnocantluis ventralis. Considering that wTe have been able to

compare a fully developed male of Gymn. pistilliger
,
which was ready

to spawn, with a male of Gymn. ventralis 190 mm. in length, from

Disco (Greenland), these differences seem far too great to fall under

the head of variations within one and the same species. The length

Fig. 47. Gymnocantlius pistilliger
, a

71

,
with three dermal appendages (which may be seen between the urogenital papilla and the ventral fin),

taken from the part of the side which is hidden by the pectoral fin. Natural size. From Najtschkaj Lagoon, 19th March, 1879.

Fig. 48. Gymnocantlius pistilliger
, 9 - From Najtschkaj Lagoon, 14th May, 1879. Natural size.

abdominal sides which is covered by the pectoral fins, we find the

usual white spots and also the clapper-like or spatulate, soft, dermal

appendages®, with black stalk and white head, which arc especially

remarked by Pallas. The female (fig. 48), which is of almost the

same size, is naturally without these characters. The most marked

character of the species, however, is the almost entire absence of the

of the head in the former specimen is 2 8' 2 °/0 of the length of the

body, while in the male specimen of Gymn. ventralis from Disco it

is 26’3 %, and in a specimen of Gymn. ventralis 43 mm. in length

27’9 %. In the female specimen of Gymn. pistilliger it is 30 /.

The length of the maxillary bones in the male specimen of Gymn.

pistilliger is only 30’4 % of the length of the head, in the female

a “Pedunculi pistilliformes, minuti, albi, molles, e filo brevissimo et capitulo piano fungiformi compositi” (Pallas), not as Lutken

supposes, “half-cruciform, spinous scales”.

Scandinavian Fishes. 21



162 SCANDINAVIAN FISHES.

30’9 /, while in Gymn. ventralis it is at least 33 %. The distance

from the beginning of the first dorsal fin to that of the second in

the first-mentioned specimen is 19'3 / of the length of the body and

64'5 % of that of the head, and in the female specimen of Gymn.

pistilliger 1
8

‘ 9 % and 62'6 % respectively; while in the male speci-

men of Gymn. ventralis it is 21 '8 % of the length of the body and

83 % of that of the head, and, even in the specimen 43 mm. long,

66 % of the length of the head. The base of the second dorsal fin

in the male specimen of Gymn. pistilliger measures 82’6 % of the

length of the head, in the female 84'8 %: in Gymn. ventralis this

ratio may vary between 89 and 105 %. The least breadth of the

interorbital space in the male specimen of Gymn. pistilliger measures

66'7 % of the least depth of the tail, and in the female 80'6 %,

while in the male the length of the rays of the ventral fins, the

free part of which measures about 2
/3 of their whole length, is 38 %

of the length of the body. With the exception of the last two cha-

racters and the singular dermal appendages, the other characters of

Gymn. pistilliger
,

however, indicate a retention, in common with

Gymn. ventralis
,
of juvenile characters, a point which shows that these

species are very closely related. It is, therefore, natural that the

young specimens and the fry of both species should present a still

greater similarity in their characters. Thus, a male of Gymn. pistil-

liger
,

66 mm. in length, from Kara Sea, has a granulation on the

top of the head _which is harder than the slight trace thereof which

occurs in the above-mentioned older specimens of that species, and a

specimen 48 mm. in length, from the winter-quarters of the Vega

Expedition, has an exceptionally small head, measuring only 26 % of

the length of the body, while the length of the maxillary bones is

34 % of the length ot the head. In every case, however, the other

characters should be sufficient to decide the species. The coloration

of the two species seems to be the same on the whole; but in the

male of Gymn. pistilliger the first dorsal fin is blacker, with more

distinct, round, white spots in one row along the superior margin,

in another shorter one at the middle of the fin, and in a third along

the base, while the ventral fins have distinct, black, transverse bands.

All these points, however, may sometimes be observed, though never

so distinctly, in male specimens of Gymn. ventralis. Whether Gym-

nocanthus pistilliger occurs in the basin of the Atlantic, west of Nova

Zembla, is a point on which we have no information.

Gymnocanthus ventralis is an arctic and circum-

polar species. It is of fairly common occurrence oft’ Spits-

bergen, where it has been found by all the Swedish

expeditions since 1837 (Sv. Loven), among the algte

at depths sometimes as great as about 20 fathoms or

even more". It is met with in similar places on the

coasts of Greenland and Siberia. Since Lilljeboug

found it in 1848 oft’ Schuretskaja (Russian Finmark),

it has also been met with a few times oft’ the extreme

north of Norway. In 1850 a specimen from Hammer-

fest was forwarded to the Royal Museum by Mr. Bull.

In these regions, according to Esmark 6

,
it lives at as

great a depth as 76 fathoms, or far below the belt of

marine vegetation. It attains a size of from 215 c
to

250 d mm. Its food, in all probability, is chiefly com-

posed of worms; but certain crustaceans ( Gammariclcc

and Idotliece) have also been found in its stomach by

Collett. Fabiiicius states, assuming that his obser-

vations refer to this species, that in Greenland it lives

on a sandy or clayey bottom, even where there is no

vegetation; that it is more cautious and quicker in its

movements than the true Cotti; and that the female

lays its eggs among the ulvm, while the male is sup-

posed to keep guard over them until they are hatched.

Genus CENTRIDERMICHTHYS.

Two distinct dorsal fins. Skin naked or with spines or scales. Head middle-sized. Uppermost preopercular

spine lent or branched or with lateral spines. Palatine bones and vomer with teeth. Branchiostegal membranes

united, with, a free transverse fold under the isthmus. No gill-slit behind the fourth branchial arch. Pays in the

anal fin less than 20.

Obs. Richardson gave this genus its name in 1844 b Though

it had previously been formed by HeckeiV under the name Trachydennus
,

this name was unavoidably rejected, as it Dad already been used both

among insects and reptiles. In later times both the Scandinavian

species which belong to it, have received from KuOYER 6' the generic

name Icelas.

a In 1861

Expedition

b

c

d

e

f

0

The genus Centridermichthys, with teeth both on

the palatine bones and on the vomer, so far as denti-

tion is concerned, forms the most decided contrast to

Gymnocanthus of all the Cottoids; but in other respects

genus. The relations between

been taken by the Norwegian Arctic

is closely related to that

it was taken in Hornsund at a depth of 60 .fathoms. According to Collett it has

in Magdalene Bay (N. W. Spitzbergen) at a depth of 50 fathoms.

Collett: Vid. Selsk. Forh. 1874, 1. e.

according to LUtken.

9, according to Collett.

Voy. Sulph., Fishes, p. 73.

Ann. Wien. Mus. 1880, II, p. 159.

Naturh. Tidskr. Kbhvn, 2:den Rsekkes 1 :ste B. (184 1
—45), p. 251.
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Centridermichthys ancl Gymnocanthus are in several re-

spects similar to those which generally exist between

the true Gotti and the fresh-water members of the

family. In the former genus, for example, the mouth

is larger and the anal fin shorter: the length of the

maxillary bones is never less than 11 % of that of the

body, and the length of the anal tin seldom exceeds

25 % of the length of the body, i. e. the length of the

maxillary bones is never less than 44 % of that of

the base of the anal tin. However, just as we can

scarcely draw a generic distinction between
.
the true

and the fresh-water Gotti, we find, too, in the genus

Centridermiclitliys, even in the two species of which we

have now to treat, a distinct approach towards Gymno-

canthus.

In the basin of the Atlantic Centridermiclitliys
,
as

well as the preceding genus, contains only forms which

belong to the extreme north, but in the Pacific at

least one species is found as far south as the Philip-

pine Islands. The number of species is not great: only

8 are known, most of them from the west coast of

North America.

CENTRIDERMICI4THYS UNCINATUS.

Fig. 49.

Skin naked
,
without scales or the corresponding spinous formations

,
hut sometimes with soft warts on the top of

the head
,
as well as on the hack above the lateral line. The two middle spines of the preoperculum almost wanting

or only slightly developed; the upper spine bent, pointing backwards in an upward direction
, and often with a

lateral spine at the base; the lower pointing forwards in a downward direction. Only two slightly-developed spines

on the top of the head
,
corresponding to the posterior (occipital ) spines in the other Cottoids. On the hind part

of the maxillary bones a small, conical, dermal flap. A similar flap sometimes on the hind part of the skin which

covers the upper part of the eyes. Head fairly low and flat ,
its length, from 28 to 30 % of that of the body.

Length of the maxillary bones less than 12 % of that of the body, or from 57 to 60 % of that of the base of

the anal fin. Length of the lower yaw less than 15 % of that of the body. Length of the base of the second

dorsal fin less than 27 % of that of the body. Length of the base of the anal fin at least 80 % of that of the

base of the second dorsal. Least breadth of the interorbital space less than half {from 30 to 40 % of) the least

depth of the tail. Urogenital papilla of the male small
11

. Eggs few and large
0

. Coloration light oil-brown on the

back, yellowish white on the belly: 3 dark-brown transverse bands on the dorsal side— in young specimens a similar

band on the head above the orbital region — but these transverse bands are generally broken up into an irregular

mass of spots. Dorsal
,
pectoral and caudal fins with similar transverse bands; anal and ventral fins of the same

colour as the belly, but sometimes with transverse bands or spots.

Fig. 49. Centridermichthys uncinatus
,
taken at a depth of from 5 to 10 fathoms, on a rocky, algous bottom, in Actinia Bay on the north

coast of Taimyr Sound, in Aug., 1878. Temperature of the water at the bottom 29‘9° Fnhr.
;

at the surface 33'6° Fahr. Natural size.

Obs. The proportions given here, founded upon measurements

of two males and two females, are intended to show, in comparison

with the preceding genus and the following species, firstly, that the

specific difference in Centridermichthys follows the same rules as in

Gymnocanthus as described above, and secondly, that the characters

of Centr. uncinatus, compared with those of C. havnatus, generally

indicate a successive approach to Gymnocanthus.

a It is, however, uncertain whether males ready to spawn have been examined.

b In two females respectively 87 and 92 mm. in length, from the Arctic Ocean off Ljakoff’s Island (Siberia), taken in September,

1878, the eggs were about 2 1
/ 3

mm. in diameter. Collett (1. c.) estimated the number of the eggs in females taken by the Norwegian

Arctic Expedition at about 60.
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R. hr. 6; D. 7— 9|12— 14; A. 10—12; P. 18—21;

V. -—— ;
C. #+8 1. 9+ A’; L. lat. por. 24—28.

Syn. Cottus uncinatus
,

Reini-i., Dansk. Vid. Selsk. Naturv. Math. Afh.,

Deel 6 (1837), Overs, p. LIIII; ibid. Deel 7 (1838), pp.

114 et 118; Kb., (.Icelus) Naturh. Tidskr. Kbhvn, 2:den

Raekke, Bd. 1, p. 263; Esm., (Centridermichthys) Fork.

Skand. Naturf. M. Christiania 1868, p. 517; Coll., Forh.,

Vid. Selsk. Christiania 1874, Tilleegsh., p. 31; ibid. 1879,

No. 1, p. 14; Id., Norsk. Nordli.-Exp Zool., Fiske, p. 29,

tab. I, fig. 7; N. Mag. Naturv., Bd. 29, Heft. 1, p. 54;

Ltkn, Vid. Meddel. Naturh. For. Kbhvn 1876, p. 379; Lillj.,

Sv., Norg. Fiskar
,

vol. I, p. 161; Jobd., Gilb., (Icelus)

Bui]. U. S. Nat. Mus.. No. 16, p. 693.

Centridermichthys uncinatus is one of the small,

though not of the smallest, Cottoids. On the coast of

Greenland, according to Lutken, it attains a length of

100 mm. The size is said by Jordan and Gilbert to

be the same on the east coast of North America, where

it occurs as far south as Cape Cod. The largest of the

specimens taken by the Vega Expedition are only

slightly smaller, being about 92 mm. in length. These

specimens were found in different parts of the Arctic

Ocean off Siberia, from Taimyr Sound to the winter-

quarters of the expedition near Behring Strait: they

were taken at spots where the bottom was sandy or

stony, and most often among seaweeds, at a depth of

from 5 to 13 fathoms. The species was first described

from specimens found in Greenland. On the coast of

Norway it was first, found by G. 0. Sails in 1865, near

Lofoden, and by Esmark in 1866, off Hammerfest. It

was taken off Nova Zembla by Heijglin in 1871. It

has subsequently been caught at various spots along

the whole coast of Norway, as far south as the Whale

Islands, on the Swedish frontier; but in its southern

haunts, like other arctic forms, it lives at greater depths.

Even in its true habitat, the Arctic Ocean, it was

taken by the Norwegian Arctic Expedition at a depth

of 223 fathoms, south-east of Bear Island. Singularly

enough it has not yet been met with on the coasts of

Spitzbergen or of Iceland.

Its food, like that of the preceding species, is

composed of worms and crustaceans.
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CENTRIDERMICHTHYS HAMATUS.

Fig. 50.

Skin for the most part naked
,
on the top of the head and the back more or less verrucose; but the openings of

the lateral line supported by spinous, scaly formations
,
and between the dorsal edge and the lateral line one longi-

tudinal row (in the males two or three) of spinous disks of bone or simple spines directed backwards — similar

formations sometimes occur along the base of the anal fin — and also in the males scattered
,
spinous scales on

the abdominal sides below the pectoral fins. Four preopercular spines
,

all well-developed
,

the uppermost bent
,
and

usually {in adult specimens) branched {bicuspid). In the females only tivo occipital spines
,
each continued anteriorly

into a ridge; but in the males there commonly appears
,
on the front part of these ridges as well, a protuberance

or spine. On each side of the head a
3 fine, deciduous

,
dermal filaments, the largest of which has digitate divi-

sions in the margin and is situated above the posterior part of the eye. The posterior part of the head and the

body just behind the occiput somewhat elevated, and the profile of the head sloping steeply towards the snout.

Length of the head from 28 to nearly 33 % of that of the body. Length of the upper jaw more than 12 % of

that of the body or than 60 % of the base of the anal fin. Length of the lower jaw more than 16 % of that

of the body. Length of the base of the second dorsal fin more than 28 % of that of the body. ' Length of the

base of the anal fin less than 72 % of that of the base of the second dorsal. Least breadth of the interorbital space

{at least in adult specimens) more than half the least depth of the tail. Anterior part of the lateral line straight

or curved upwards. Urogenital papilla of the male long. Eggs somewhat smaller than those of the preceding

species
b

. Coloration brownish yellow on the back, with, dark-brown transverse bands, which are, however, usually

broken up into irregular spots, on the head and the body — on the sides of the tail, below the lateral line, these

spots are sometimes arranged in a longitudinal row — the ventral side a paler yellow / the pectoral fins thickly

striped transversely with varying shades of dark-brown and yellow, as are also, though with fewer stripes, both

the dorsal fins and the caudal fin, and sometimes the anal. The rest, of the last fin is of the same colour as

the belly, like the ventral fins, which are, however, sometimes spotted.

Fig. 50. Centridermiclithys hamat'us, 9) from Fairliaven (Spitzbergen), taken at a depth of from 20 to 25 fathoms, on a clayey bottom, on

the 30th of August, 1872. Natural size.

R. br. 6; D. 8 c

j

1 9— 21 d
;

A. 14 e
;

P. 17 /; V. >/
3 ; C.

.£ + (8)9 +«; L. lat. por. 35—45 g
.

Syn. (?) Cottus bicornis, Reinh., Dansk. Vid. Selsk. Math. Naturv.

Afh., 8:de Deel, Overs., p. LXXV.

a According to Esmark and Collett.

6 In a gravid female 55 mm. in length, taken in Liebde Bay on the 3rd of September, 1868, and also in another 75 mm. in length,

taken on the 30th of August, 1872, in Fairhaven (Spitzbergen), the eggs are about l
3
/4 mm. in diameter.

0 Sometimes 7, according to Collett; sometimes 9, according to Kroyer, Collett and Lutken.
d Sometimes 17 or 18, according to Malmgren and Collett.

e Sometimes 13, according to Collett; sometimes 15 or 16, according to LOtken, Collett and Kroyer.

f From 17 to 19, according to Collett.

'J The last number is given according to Malm. The first number given is taken from a female 63 mm. in length, from Spitzbergen —
in this specimen the lateral line ends about half-way between the end of the base of the anal fin and the base of the caudal fin.
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Icelus hamatus
,
Kkoyer, Naturh. Tidskr. Kbhvn, ser. 2, vol. 1,

pp. 253 et 262; Id., Voy. Scand. etc. (Gaim.) tab. I, fig. 2.

Malmgr., Ofvers. Vet.-Akad. Forh. 1864, p. 507; Esm.,

Forh. Skand. Naturf. M. Christ. 1868, p. 518; Coll., Vid.

Selsk. Forh. Christ. 1874, Tilleegsh., p. 35; Lticn, Vid.

Meddel. Naturh. For. Kbhvn 1876, p. 380; Gthr, Proc.

Zool. Soc. Lond., 1877, p. 293; Coll., Vid. Selsk. Forh.

Christ. 1879, No. 1, p. 14; Id., Norsk. Nordh. Exp
.,
Zool .,

Fiske

,

p. 34. tab. I, fig. 8; Lillj., 6'v., Norg. Fislc., vol.

I, p. 164; Bean, Bull. U. S. Nat. Mus., No. 15, p. 128;

Jord., Gilb., ibid., No. 16, p. 691; Coll., N. Mag. Naturv.

Christ., vol. 29 (1884), p. 56.

Icelus furciger

,

Malm, Forh. Skand. Naturf. M. Stockh. 1865,

p. 410; Gigs
,
Boh. Fn., p. 393.

Ohs. Though Reinhardt states that the number of branchio-

stegal rays in Cottus bicornis is 7, still from the rest of his brief

remarks on the species it seems highly probable, as Malmgren has

already asserted, that this species is identical with Kroyer’s Icelus

hamatus
,
especially as a variation from 6 to 7 in the number of the

branclriostegal rays, though not observed in any other case in this

species, is fairly common in the following genus.

Centridermichthys hamatus is a fairly common spe-

cies in Spitsbergen, where it has been found in most

of the places examined by the Swedish expeditions,

among the algae and on a stony, sandy or clayey bot-

tom, at a depth of from 6 to 80 fathoms. During the

Norwegian Arctic Expedition it was taken off Jan-

Mayen Island at a depth of 95 fathoms. On the coast-

of Greenland the species seems to be equally common;

and the largest specimen known, a female 115 mm. in

length, is mentioned by Lutkkn as taken there. During

the “Sophia” Expedition of 1883 it was taken on a

clayey bottom, at a depth of from 10 to 20 fathoms,

north of Cape York; and according to Gunther it is

one of the most common fishes in these regions between

latitudes 80° and 82° N. According to Jordan and

Gilbert it occurs on the coast of Alaska; and the Vega-

Expedition obtained specimens from the coast of Siberia-

west. of Taimyr Peninsula. It is thus a. circumpolar

species, but roves south in the Atlantic as far as the

Skager Rack, where a specimen 52 mm. in length was

taken by A. W. Malm in 1861, at a depth of less

than 20 fathoms, off Loken at- the entrance of Gullmar

Fjord. Its food is probably the same as that of the

preceding species: we have found in its stomach num-

bers of the bristles of Annelidans.

Genus TRIGLOPS.

Two distinct dorsal fins. Lateral line covered with scales
,
ivhich are dentated at the upper margin of the opening

ducts; a row of spinous plates along each side of the dorsal fins; the rest of the skin naked, verrucose {on the

head and above the lateral line) or gathered into oblique, transverse folds, fringed or dentated at the margin {on

the sides below the lateral line). Head middle-sized and, like the anterior part of the body, posteriorly elevated

and compressed. Four simple spines in the margin of the preoperculum. Jaws and the head of the vomer with

teeth, but the palatine bones toothless. Branchiostegal membranes inferiorly united, but free from the isthmus.

Gill-slit behind the fourth branchial arch shrunk into a hole. Urogenital papilla of the male long. Bays in the

anal fin more than 20.

The genus Triglops was first introduced into the

system in 1832 by Reinhardt®, as a- subgenus of Cottus,

on account of the smaller size of the head; the nar-

rower pect-ora-l fins with their loiver rays free to a

greater extent; the greater breadth of the preorbital

bone; and the large number of rays in the posterior

dorsal and the anal fins. As a genus, however, its

characters were more fully given first by Kroyer, in

1845. It contains only one known species, named after

the explorer of Greenland, Dr. Pingel, who in 1829

obtained the first specimen known.

Dansk. Vid. Selsk. Naturv. Math. Afh., 5:te Deel Overs, p. LII.
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TRIGLOPS PINGELII.

Fig. 51.

Body posteriorly elongated. Length of the head about 27 % of that of the body". Preopercular spines compa-

ratively small. Spines on the top of the head small, eventually disappearing with age. Snout in old specimens

longer, in young specimens shorter, than the longitudinal diameter of the eye, which varies with increasing age

from 30 to 26 % of the length of the head. Least, breadth of the interorbital space
b
in old specimens greater,

in young specimens slightly less, than the least depth of the tail
c

. Length of the maxillary bones less than 12 %

of the length of the body or than 37 % of that of the base of the anal fin, which is more titan 28 % of the

length of the body or than 90 % of the base of the second dorsal fin ,
the last measuring from 30 to 33 % of the

length of the body. Length of the lower jaw less than 16 % of that of the body. Base of the pectoral fins

vertical and fairly straight, the length of these fins measured from the upper corner of their insertion being about,

21 % of the length of the body, or slightly less than when measured from the lower corner, in which case it is

22 %; the lower and thicker rays free for a relatively great, part, of their length. Head superiorly and laterally,

and the bach above the lateral line, in adult specimens, covered with a verrucose skin, which is firmly united to

the subjacent bones, and shagreened on the head. The breast {the ventral side in front of the ventral fins) with

the skin gathered into transverse folds, like those belonging to the sides of the body below the lettered line, but the ven-

tral side from the ventral fins to the vent smooth. Anterior part of the lateral line curved downwards. Colo-

ration essentially the same as that of the preceding species ,
but the dark spots on the sides are blacker in full-

grown specimens, and the belly is purer white and even lustrous.

Fig- 51. Triglops Pingelii

,

9? natural size. From a depth of 30 fathoms in Behring Strait; July, 1879; Vega Expedition.

R. hr. 6 d
;
D. 10— 1 1 *23— 25/; A. 22—25/; P. 18*; V. >/,;

C. /c + O+.r; Lin. lot. 49 h
.

Syn. Triglops Pingelii, Reinh., Dansk. Vid. Selsk. Math. Naturv.

Afli., Deel 7, pp. 114 et 118; Kroy., Naturh. Tidskr.

Kbhvn, ser. 2, vol. 1, p. 261; In., Voy. Scand
.,

Lap.

(Gaimard), tab. I, fig. 1 ;
Malmgr., Ofvers. Vet.-Akad. Forh.

1864, p. 508; Esm., Forh. Naturf. Mode Christ. 1868, p.

520: Coll., Forh. Vid. Selsk. Christ. 1874, Tillaegsh., p.

36; Ltkn, Vid., Meddel. Naturh. For. Kbhvn 1876, p. 378;

Gthr, Proc. Zool. Soc. Lond. 1877, p. 476; Coll., Norsk.

Nordli. Exp., Zool., Fislee, p. 38, tab. 1, fig. 9 et 10;

Lillj., Sv., Norg. Fisk. vol. I, p. 168; Bean., Bull. U. S.

Nat. Mus., No. 15, p. 128; Jord., Gilb., ibid. No. 16, p.

713.

Triglops pleurostictus, Cope, Proc. Acad. Nat. Sc. Phil. 1865,

p. 81.

a In a specimen 37 '/o mm. m length the length of the head = 27'2 % of that of the body; in two specimens 154 mm. in length

27-3 %.

6 In old specimens about 36 % of the longitudinal diameter of the eye, in young 39 %.

c In old specimens the latter is as much as 2'1 % of the length of the body, in young as much as 3'4 / or even 4'2 %. During

youth this species thus corresponds, in this respect, to the older stages of the three preceding sjaecies.

d Sometimes 7, according to Ivr0yer and Lutken.

e Sometimes 12 or 13, according to Kegyer, Lutken and Collett.

/ Sometimes 26, according to Collett. In a specimen from the Cattegat there are only 20 rays in the second dorsal fin.

* 17— 19, according to Lutken; 17— 21, according to Collett.

h 45—49, according to Collett.
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Triglops Pingelii is known in Greenland", Jan-

Mayen Island
6 and Spitzbergen as a. fairly rare species.

It was not until 1877 that the British Museum was

successful in obtaining a specimen. The Swedish ex-

peditions to Spitzbergen, however, have taken it at se-

veral spots in the northernmost parts of these islands

and in Stor Fjord, at depths varying from 3 or 4 up

to 105 fathoms. The Vega Expedition brought home

a small specimen, taken at a depth of 15 fathoms, north

of their winter-quarters in Behring Strait, and two

females 154 mm. in length, taken at a depth of 30

fathoms, off Port Clarence. The geographical extension

of the species is thus circumpolar. On the coast of

America, according to Jordan and Gilbert, its range

extends from Greenland as far south as Cape Cod. In

Norwegian Finmark it was found in 1866 by Esmark

at a depth of 30 fathoms, off Hammerfest, and by

Loberg near Vadso. It has been met with by G. 0.

Sars near the Lofoden Islands at as great a depth as

150 fathoms, and also off Christiansund. Collett also

mentions a specimen, a gravid female 163 mm. in

length, from North Cape, and several others, the largest

of which was 80 mm. in length, from the neighbour-

hood of Tromso. It must be regarded, however, as

one of the rarest Scandinavian fishes. Its occurence in

the Cattegat is, therefore, highly remarkable. A spe-

cimen 13 cm. in length (excluding the caudal fin) was

taken here by Mr. A. Svensson, taxidermist to the

Royal Museum, during a visit to Traslof, near Varberg,

in the summer of 1867. It was subsequently stuffed

by the same gentleman, and presented to Christianstad

Museum. By the kindness of Lecturer Wahlstedt we

have been enabled to examine this specimen. In it

we find _D. 1 0] 20 ;
A. 22; P. 17; there thus being an

uncommonly small number of rays in the second dorsal

fin. The black spots below the lateral line, too, are

united into a broad, undulating, longitudinal stripe,

extending as far as the caudal fin, and more continuous

and distinct than those we have seen in arctic speci-

mens. These differences, however, can scarcely be re-

garded otherwise than as individual peculiarities.

The food and the manner of life of this species

are probably the same as those of the preceding one,

even if, as Collett states, it be still more truly a

bottom-fish. This opinion is borne out by the forma-

tion of the lower rays in the pectoral fins, which are

free to a still greater extent of their length, and by

the help of which it probably creeps or flounders along

in exactly the same way as the Gurnards. Collett

estimates the number of eggs in a female 102 mm. in

length at five or six hundred.

Genus COTTUS.

dorsal fins. Skin naked or with spines or spinous tubercles. Head fairly large
,
but never more than

Uppermost preopercular spine simple
,
straight or curved. Palatine bones toothless

,

Brancliiostegal membranes either united by a free fold across the isthmus or sepa-

U ill-slit behind the fourth branchial arch wanting or shrunk into a hole. Less than 20 rays

in the anal fin.

Two distinct

1

/3 of the length of the body,

but the vomer with teeth,

rated by the latter.

With the limitations generally given to this genus

at the present time, it contains some forty more or

less known or recognised species
0

. As Artedi in his

arrangement of the genus gave the first place to the

River Bullhead ( Cottus gobio), this species has been

adopted as the true type of the genus d

,
and when Gi-

rard, in 1849°, formed a special genus to receive the

fresh-water Cotti
,

which in America seem to be far

more numerous than in the Old World, basing his ar-

guments on the weaker spinous equipment of the head,

the less marked division between the head and the body,

the smaller mouth and the lower dorsal fin of these

species, he retained the name Cottus for this genus and

gave the other Cotti the generic name Acanthocottus.

a Reinhard, Malmgren, LDtken and Gunther, 11. cc.

6 Collett, 1. c.
;

at a depth of from 70 to 263 fathoms.

c Jordan and Gilbert recognise 34 North American species of this genus.

d Cuv., Val., Ilist. Nat. Poiss., vol. IV, p. 143.

e Proc. Bost. Soc. Nat. Hist., vol. Ill, p. 183.
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Pekay", however, had previously adopted one of the

American fresh-water Gotti as the type of a new genus,

Uranidea, a name which has thus an older claim to

employment, even though this claim was dubious, so

long as only one species of the genus was known.

In a group so naturally connected as that of the Gotti,

it is always convenience, the convenience needed to

facilitate the inspection of a genus, that in the first

place decides the necessity of its systematic division;

and in a local fauna, where the number of species is

no greater than, for example, in Scandinavia, this

question loses a great part of its importance. Lutken

has pointed out
b
the impossibility of maintaining the

distinctions between these genera by the help of fixed

characters. Fixed characters are however to be found.

The fact that a fish lives in fresh water is in itself by

no means a sufficient ground for its systematic isolation

—- the River Bullhead occurs in the Baltic, and the

Four-horned Cottus lives in the larger Swedish lakes -

but this manner of life, probably, has set on the fresh-

water Gotti an impress of the juvenile stages in the

development of the others, which also attain a greater

size than they. One apparent proof of this is the fact

that in Lake Wetter young specimens of the Four-

horned Cottus have a smaller head than those of the

same age in the Baltic or the Arctic Ocean. Again,

the River Bullhead and its relative the Alpine Bull-

head ( Cottus poecilopus) have the smallest head of all

the Scandinavian Gotti, and might be distinguished from

the others by means of this character, had not the

circumstance mentioned above caused an encroachment

of the character of the Four-horned Cottus in this re-

spect upon the limits of the variations of the Alpine

Bullhead. The above-mentioned characters given by

Girard to the fresh-water Gotti also hinge upon the

fact that they correspond to the juvenile stages of the

other Gotti. But the smaller size of the gape, com-

bined with another peculiarity, the length of the base

of the second dorsal fin, which according to our ob-

servations is generally longer, form a constant character,

on which we base our present adoption of the fresh-

water Cotti as a distinct subgenus. The species which

occur in the Scandinavian Fauna may be distinguished

by the help of the following table:

A: Length of the maxillary bones less than

36 % and the length of the lower jaw

less than 44 % of the length of the

base of the second dorsal fin. Head
without spines on the top or on the

snout: — Subgenus Uranidea.

a: Length of the base of the anal fin

less than 48 % of the distance be-

tween this fin and the tip of the

snout Cottus gobio.

b: Length of the base of the anal fin

more than 53 % of the distance be-

tween this fin and the tip of the

snout Cottus poecilopus.

B: Length of the maxillary bones more
than 38 °/o and the length of the lower

jaw more than 50 % of the length of

the base of the second dorsal fin. Head
with spines on the top as well as on

the snout: — Subgenus Acanthocottus.

1 : Least depth of the tail less than 4 1
j.,

% of the length of the body and less

than 21 % of the base of the anal fin Cottas quadricornis.

2: Least depth of the tail more than

4 1

/ 2 % of the length of the body and

more than 24 % of the base of the

second dorsal fin.

a: Lateral line smooth, with a down-

ward curve at the end of the

second dorsal fin. Margins of

the branchiostegal membranes

united to each other by a free

dermal flap under the isthmus.

No dermal papillse on the upper

jaw-bone Cottus scorpius.

b : Lateral line spinous, without any

visible curve in the posterior part.

Branchiostegal membranes united

to and separated by the isthmus.

At least one dermal papilla on

the posterior part of the upper

jaw-bone :

a: Four rays in the ventral fins Cottus bubalis.

ft: Three
,, ,, ,, ,, ,,

Cottus Lilljeborgii.

a N. York Fn., vol. IV, Fish
, p. 61.

6 Vid. Meddel. Naturh. For. Kblivn, 1 876, p. 366.

Scandinavian Fishes. 22
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THE RIVER BULLHEAD (sw. stensimfan).

COTTUS GOBIO.

Plate VIII, fig. 1.

Among the hones of the head only the suboperculum and preoperculum furnished with spines , and only the upper-

most, preopercular spine distinctly prominent, forming a hook pointing upwards in a posterior direction, and cur-

ved inwards, the second spine scarcely projecting above the skin, and the third apparent only as a tubercle. The

spine at the lower corner of the suboperculum is directed forwards, but scarcely projects above the skin
a

. The

distance, which increases with age, between the anal fin and the tip of the snout, in adult specimens at least, is

never less than 48 % of the length of the body
,
and the length of the base of the fin is under 48 % of this dis-

tance. The innermost ray of the ventral fins measures more them half their length. Branchiostegal membranes

united to and separated by the isthmus. The length of the maxillary bones is greater in the male than in the

female and varies between about, 24 and 35 % of the length, of the base of the second dorsal fin: the length, of

the lower jaw, which is subject to the same difference according to sex, varies between 33 and 44 % of the length

of the base of the same fin.

R. hr. 6; D. 7 *—
9| 1 6— 18 ;

A. 11— 13; P. 13 1 11;

V. V4 ; C. « + 8 1. 9+«; L. lat. por. 33— 36.

Syn. Cottus alepidotus glaber, capite diacantho, Art., Gen., p. 48,

Syn., p. 76; Spec., p. 82.

Cottus capitatus
,
Lin Mus. Ad. Frid., vol. I, p. 70.

Coitus Gobio, Lin., Syst. Nat., ed. X, tom. I, p. 265; Fn. Suec.,

ed. 2, p. 115; Retz., Fn. Suec. Lin., p. 329; Cuv., Val., Hist.

Nat. Poiss., vol. IV, p. 145; Ekstr., Vet.-Akad. Handl. 1831,

p. 308; Nilss., Prodr. Ichth. Scand., p. 98; Ekstr. et

Wright, Stand. Fish., ed. 1, p. 34, tab. 7, fig. 2; Kr0Y.,

Damn. Fiske, vol. 1, p. 141; Sundev., Ofvers. Vet.-Akad.

Fork. 1851, p. 185; Id., Stockh. L. Hush. Sallsk. Handl.,

1855, p. 179; Nilss., Skand. Fn., Fisk., p. 64; Gthr,

Cat. Brit. Mus., Fish., vol. II, p. 156; Sieb ., Susswasserf.

Mitteleur., p. 62; Mgrn, Finl. Fisk., p. 4; Ltkn, Vid. Meddel.

Naturli. For. 1865, p. 218; Lindstr., Gotl. Fisk. (Gotl. L.

Hush. Sallsk. Arsber. 1866) p. 14 (sep.); Blanchard, Poiss.

d. eaux douces de la France, p. 161; Malm, Gbgs, Boh. •

Fn., p. 387
;
Feddersen, Naturh. Tidskr. Kbhvn

,
ser. 3, vol.

XII, p. 73; Day, Fish. G:t Brit., Irel ., vol. I, p. 46; Lillj.,

Sv., Norg. Fisk., vol. I, p. 125; Mor., Hist. Nat. Poiss.

Fr., vol. II, p. 293; Mob., Hciie, Fisch. Osts., p. 48.

Cottus affinis, LIeckel, Ann. Wien. Mus. Naturg., vol. 2 (1836),

p. 146.

Ohs. In his Systema Natures (1. c.) Linnzeus has overlooked

the circumstance that four years before he had called this species

Cottus capitatus, deriving the specific name from Gesner (Gobio flu-

viatilis capitatus) De Aquat., p. 477.

This species and the following one are the smallest

of the true Cotti in Scandinavia. The usual size of the

River Bullhead, when full-grown, is between 75 and 100

mm., though specimens have been met with up to a

length of 125 mm. c
. Small as is its importance in an

|

economical respect, its interest from a scientific point of

view is nevertheless great, partly for its breeding habits,

and partly for the differences between it and its rela-

tives, wherein it represents the transition from the

genus Cottus to Callionymus, Gobius etc.

The body is of the usual round Cottoid-form, ta-

pering like a cone posteriorly: the sides of the tail are

somewhat compressed. The head, the length of which

varies between 25 and 27 % of that of the body, is

depressed and broader than the trunk, but, like that of

the following species, differs from the others in the

following respects: it is entirely without projecting

spines or knobs and has no trace of the elevations

which appear in the other Cotti on the top of the head.

It is thus rounded evenly at the top towards the sides

and the snout, which is also rounded anteriorly, and

flatter underneath. The eyes are set on the slope,

somewhat nearer the snout than the occiput, and at a

distance from each other which in adult specimens may

indeed be externally equal to the vertical diameter of

the eye, but if we measure only the least interorbital

breadth of the frontal bone, is at most V2
the hori-

zontal diameter of the eye. They project considerably

and are turned somewhat upwards*2

,
a circumstance

which causes the profile of the head to appear com-

pressed behind the eyes. The gape is broad and almost

horizontal and the jaws project equally, but the upper

a The spine which is situated at the lower posterior corner of the interoperculum and directed backwards, is present, but is extremely

indistinct.

1 Sometimes 6 according to Valenciennes and Lill.teborg, or 5 according to M6bius and IIeincke.

c Mobius and IIeincke say even 150 mm.
d Hence the name of Uranidea, with a reference to the resemblance to Uranoscopus (Gronov., Mus., 2, No. 166; Dekay, 1. c.).



RIVER BULLHEAD. 171

jaw-bone is short and extends back only to a point

vertically below the anterior margin of the eye. The

length of the upper jaw-bone in the female is between

77a
and 872 % of that of the body and in the male

about 107a or in the former between 33 and 41

and in the latter about 46 % of the length of the base

of the' anal tin. The length of the lower jaw varies

between 11 and 13 % of that of the body. The lips

are thick and swollen, like the cheeks. The whole appea-

rance of the head thus gains a close resemblance to

that of the genus Gobius. The nostrils are small and

open on each side into two tine ducts, as is usually

the case in this genus; the anterior opening is the larger

and is situated about half-way between the snout and

the eye. In this, as in the other species of the genus,

small cardiform teeth are set on the lower jaw, the

intermaxillary bones and, in a curve anteriorly convex,

on the head of the vomer. Underneath, from the lower
j

margin of the pectoral tins, the branchiostegal mem-

branes are united to the breast, without any free der-

mal fold across it; partly on this account and partly

in the opercular flap, which is more deeply incised at

the top, there is a slight resemblance, of which more

hereafter, to the structure of the gill-openings in Cal-

lionymus. The hind margin of the preoperculum is

furnished at the top with a small, flat hook, turned

upwards, but the interstice between the margin of the

preoperculum and the point of the hook is filled by

the skin. Below this hook — in which we may trace

a fairly distinct likeness to the many-pointed preoper-

cular hook in Callionymus
,

as well as to the corres-

ponding structure we have seen in Centridermichthys —
is another, slightly projecting, flat spine with broad

base and blunt tip, which is generally very indistinct,

though it varies in size. The lateral line, which is

marked by about 33 small, short, porous openings, is

without any armour and runs fairly straight forward

from the caudal fin, at about the middle of the side,

but below the first third of the second dorsal fin curves

slightly downwards and then, in a line with the vent,

gradually rises to such an extent, that at the margin of

the gill-cover it is much nearer the back. The skin

is smooth, scaleless and covered with a thick and tough

mucus over the whole body. Even in this species, but

still more commonly in the following one, we some-

times find the anterior part of the sides — the part

which is covered by the pectoral fins — sprinkled with

small, spinous, scaly formations, which are more easily

felt than seen. The two dorsal fins are united at the

base, and the second is fairly long in proportion to the

size of the fish — so long that there is only a short

interval between the end of this fin and the beginning

of the caudal fin. In the ventral fins we find a re-

markable exception to the rule 'within the genus, na-

mely that they have one ray more, i. e. they contain

one spinous and four weak, articulated rays; the spi-

nous ray is, as usual, closely joined to the first weak

ray and hidden 1 >y the skin. The length of these fins

is, as usual, greater in the male than in the female,

but, so far as our observations extend, does not exceed

177/2 0//° °f the length of the body or 35 % of the dis-

tance between the anal fin and the tip of the snout.

I11 the anal fin it is worthy of remark that the last

two rays are close together at the base and that the

base of this fin measures at most about 23 % of the

length of the body. In the caudal fin, which is sharply

rounded at the end, the 7 or 8 middle rays are qua-

drifid or doubly bifid; in most cases too, in old speci-

mens at least, there is one more bifid ray. Furthermore,

in this species as in the following one, more at least

than in the others, the rays of most of the fins, especially

of the pectoral and ventral, have a tendency to divide at

the point. This is visible only under a magnifying glass;

to the naked eye, however, the rays seem simple.

The coloration, as usual, varies considerably, from

early youth, when the dark transverse bands which are

general in the Cottoids, are more regular and distinctly

marked. In adult specimens the body is of a grayish

green colour, with irregular spots and transverse stripes

of varying size and shape. The dorsal side is marbled

with gray and brown right out on the snout. The lateral

line is coasted underneath by some lighter, yellowish

spots, which are more distinct in some individuals than

in others. The rays of the caudal, the second dorsal,

the anal and the pectoral fins are crossed by light streaks,

which together form bands, partly broken and partly

continuous, over the fins. These light transverse streaks

give a broken appearance, as it were, to the rays. In

the males the belly is of the same colour as the body,

though somewhat lighter; in the females it is whitish.

The ventral fins are generally without spots and of the

same colour as the belly, but they are sometimes dotted

or even spotted with black. The iris is dark, with a

flame-yellow ring round the inner margin. The figure

(plate VIII, fig. 1) is painted from a male, taken in the

Baltic, in the month of July.



172 SCANDINAVIAN FISHES.

In the internal organs of this species we find no

considerable difference from those of the rest of the

genus. The liver lies right across the anterior part of

the abdominal cavity, with its greater portion on the

left side. The intestine forms the same curves as in the

other species, but there are only four, rather large,

pyloric appendages. The ovaries are black, the milt

of a brownish colour, and the peritoneum silvery, spotted

with black.

The River Bullhead is of common occurrence in

Sweden both along the coast of the Baltic and in fresh

water. In Denmark it Avas not found before 1865“,

Avhen it Avas taken by Lorenzen in Zealand. In Nor-

Avay, according to Collett, its place is taken by the

Alpine Bullhead. It also occurs throughout all Europe

north of the Pyrenees and Greece, and according to

Gunther 6

,
in Northern Asia. Whether it coincides Avith

any of the fresh-Avater Cotti of North America", still

seems a matter of doubt, however probable it may

appear. Throughout this Avide geographical range it is

most often found at spots Avhere the Avater is clear and

the bottom consists of sand and pebbles. It does not

live in large shoals, but leads a solitary existence apart

from its felloAvs; it frequents shalloAV beaches and at

spots of this nature is seldom sought in vain, if one

raises the stones. It is under them that it usually

passes its time in quiet and inactivity, Avatching from

its lurking-place for the insects, Avorms, Gammaroids

and other small crustaceans, or the fry or even the

small fishes of no inconsiderable size, Avhich may ap-

proach and fall a prey to its voracity. According to Be-

necke it is especially fond of Trout-ova 'f Its move-

ments are quick; Avhen driven from its shelter, it darts

Avith the speed of an arroAV under the nearest stone or

other suitable place of refuge. This peculiarity in its

Avay of life has given rise to the various names by

Avhich it is knoAvn in different parts of Sweden, as

Stensugare (Stone-sucker), Stensut (Stone-tench), Sten-

lake (Stone-burbot) etc. The spawning-season extends

from the latter part of Avinter® into the month of May7
.

In 1726 Marsigli stated, in his description of the

Danube 9
’, that the female, the belly of Avhich is almost

monstrously distended during pregnancy, lays its eggs

in March, first preparing a hiding-place for them by

scraping a hole Avith its tail under a stone, or fastens

them to stones or bridge-piles driven into the bottom.

It then, hoAvever, deserts them, and the male takes its

place as their protector and guards them for a month,

until the young are able to shift for themselves. In

more modern times Heckel and KneiG received trust-

Avorthy information to the same effect from some fisher-

men of the Drave, one of the tributaries of the Danube,

avIio added that it Avas the male that searched for the

hole to receive the eggs
1 and then defended it Avith

desperate courage. Before the latter authors had given

their opinion in favour of the truth of this assertion,

Ekstrom 9 doubted its veracity on the ground that he

“had often seen this fish close to its roe, Avhen it Avas

just as timid as usual and did not make the slightest

attempt to defend it.” More minute observations are

still needed on this point*. Sundevall (1. c.) found

the eggs “in a mass, firmly attached to small stones,

close in shore in the island-belt near Stockholm.

The flesh of the River Bullhead is Avhite, but is

said to turn red Avhen boiled'. It is stated by many

to be of extremely good fhwour; but as the fish is

never so large as to render it Avorth Avhile to catch

and prepare it, there is no special fishery for it. It

is, hoAvever, an excellent bait, especially for Eels and

Perch. It may be easily taken Avith a forked stick of

suitable size, if one cautiously lifts the stone under

Avhich it has hidden itself.

(Ekstrom, Smitt.)

a See Lutken, 1. c.

b Study of Fishes, p. 47 7; Handh. Ichthyol ., p. 338.

c Cf. Day, 1. c., p. 49.

d Handh. Fischz. Fischerei
,
by Benecke, Dalmer and Max v. d. Borne, p. 79.

e February, according to Mubius and Heincke, 1. c.; cf. also Malmgren, 1. c.

f G-. C. Cederstrom, Fislcodling och Sveriges Fiskerier, p. 231.

'J Danubius Pannonico-Mysicus, tom. IV, p. 73.

h Sussivasserfische der Oesterreicliisclien Monarchic, p. 30.

1 Cf. the account of Batraclius given above.

j Vet.-Akad. Hand]., 1831, p. 311.

k Cf. Blanchard, 1. c., p. 170.

1 Cuv., Val., 1. c., p. 152. Day, 1. c., p. 48, states that this is a peculiarity confined to certain localities.
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THE ALPINE BULLHEAD (sw. bergsimpan").

COTTUS POECILOPUS.

Fig. 50.

Head armed as in the preceding species
,
but the uppermost preopercular spine not so curved

,
sometimes almost

straight. Distance between the anal fin and the tip of the snout at most % of the length of the body
,
and

the length of the base of this fin more than 50 % h

of this distance. Length of the innermost ray of the ventral

fins less than half,
or even than a third of the length of the fins. Gill-openings as in the preceding species

,

and also the relative length of the jaws.

Fig. 50. Cottas poecilopus from Motala River, 1st Oct., 1861, C. Sundevall. Natural size.

R. br. 6 C
;
D. 7 1. 8^/17 e

1. 18; A. 14/; P. 13 1. 14; V. */
4 ;

C. x + 7—9+,r; L. lat. sajpiss. imperf.

•*

Syn. Cottas poecilopus

,

Heck., Ann. Wien. Mus., II (1836), p.

145, tab. 8, fig. 1 et 2; Sund., Ofvers. Vet.-Akad. Forh.

1851, p. 185; Nilss., Slcand. Fn ., Fisk., p. 67; Heck.,

Kn., Silsswasserf. Oesterr., p. 31; G-thr, Cat. Brit. Mas.,

Fish., vol. II, p. 157; Jeitt., Arch. p. 1. Zoologia, vol.

I, p. 175; Lindstr., Gotl. Fisk., 1. c., p. 14 (sep.)
;

Coll.,

Forh. Vid. Selsk. Chrnia 1874, Tilla:gsh., p. 24; 1879,

No. 1, p. 12; Or.SSON, Ofvers. Vet.-Akad. Forh. 1875, No.

3, p. 129; Malm, Gigs, Boh. Fn., 388; Lillj., Sv., Norg.

Fiskar
,

vol. I, p. 131.

Cottas gobio
,

Day, Fish. G:t Brit., Irel., vol. I, tab. XIX,

fig. 2.

Obs. XTone of the Scandinavian species of this genus has been

so variously estimated, and justly so, as the Alpine Bullhead in its

relation to the preceding one. Most of the characters given by

Heckel can scarcely be retained, and only one of them — that which

consists in the length of the innermost ray of the ventral fins, a point

not touched upon by Heckel in his latest work — may be regarded

as au unmistakable mark of the species, as far as we know it up to

the present. Furthermore, Malm, Day, Benecke and Mobics and

Heincke still maintain the opinion that the two species are not di-

stinct. On examining the different relations of age and sex in both

species (see the appended table), we also find that their relative po-

sitions in the chain of development indicate a common origin of a

period not far removed from the present. In all the respects in which

Cottas poecilopus differs from Cottas gobio, it exhibits the juvenile

or the male characters of the latter, or both combined. This appears

most clearly from a comparison between the length of the ventral

fins and the distance from the anal fin to the tip of the snout, for

the relative size of the fins gradually diminishes with age — pro-

vided that this be expressed by the increase in the length of the

body — and is greatest in the males and greater in Cottas poeci-

lopus than in Cottas gobio. It is also strange that, while in Cottus

gobio the females are more common than the males, the contrary is

the case in Cottus poccilopms
,

at least in the collections of the Royal

Museum. Again, in the south and east of Sweden at least, no fixed

limits can be set to the range of either species: Sundevall found

both in the island-belt of Stockholm, they occur together in Mo-

tala River, and LikdstrSm assigns them both to Gothland, even though

it be to different lakes. It is, therefore, easy to understand how

confusion has often arisen in the specific and sexual differences of

the two species. The following comparative table may afford more

minute information on this point.

a Lilljeborg, 1. c.

6 At least 53 % in the specimens we have measured.

c Sometimes 5, according to Heckel.

d Or 9, according to Heckel.

e Or 16, according to Heckel.

/ Or 13, according to Heckel.
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Length of the body in mm -

„ ,, „ head in % of the length of the body

„ „ „ maxillary bones „ „ „ ,, „ „ „ „ .

„ „ „ lower jaw '

„ „ „ „ „ „ „ „ -

„ ,, „ ventral fins „ „ „ „ ,, ,, „ ,,

Distance between the ventral fins and the anal fin in % of the length of the body...

„ „ „ anal fin „ ,,
tip of the snout

,, ,, ,, „ „ ,, „ ,,

Base of the „ „ ,, ,, ,, „ „ „ „ „

Least depth of the tail ,, „ ,, „ „ „ „ ,,

Base of the anal fin in % of the distance between this fin and the tip of the snout

Length of the ventral fins „ ,, „ „ „ „ their insertion and the anal fin..

„ „ „ ,, „ „ ,, „ ,, „ „ the anal fin and the tip of the snout

Coitus gobio.

Lake
Forssa,

Helsing-

land, Nov.

1882.

Islands

near

Stock-

holm,

Aug.

1851.

Lake
Forssa,

Ilelsing-

land, Nov.

1882.

Lake
Forssa,

Helsing-

land, Nov.

1882.

Islands

near

Stock-

holm,

Aug.

1854.

Qvick-

jock

1860.

Bjork-

niis.

Bjork-

niis.
Motala. Motala.

$ 9 9 9 cf 9 9 cf cf cf

72:o 75.o 80.5 89.o 78.o 67.5 68.o 45.o 77.5 93.o

25,o
.

25.3 26.o 25.8 26.9 24.i 26.5 25.8 26.6 28.5

7.6 8.5 8.5 8.i 10.6 7.7 8.i 7.7 9.o 9.7

11.5 11.1 12.7 11.2 13.i 10.8 12*i 11.6 12.9 13.3

17.o 16.1 16.2 15.7 17.4 17.4 19.i 18.2 19.3 20.4

27.6 27.4 24.4 28.i 23.i 21.o 22.i 22.2 23.5 25.8

48.6 48.2 50.4 51.i 50. o 44.4 47.i 44.9 47.i 47.3

23.0 22.4 20.8 21.8 23.i 25.5 25.o 26.7 25.8 25.8

5.s 5.6 5.8 5.6 5.8 5.6 5.3 4.7 5.3 6.0

47.4 46.4 41.3 42.6 46.2 57.3 53.i 59.4 54.5 54.5

61.o 58.8 66.0 56.0 75.5 83.i 86.6 82.o 82.4 79.2

34.8 33.4 32.i 30.s 35.o 39.3 40.6 40.6 41.i 40.3

Coitus poecilopus.

The Alpine Bullhead, which attains a length of

about 14 cm., is in most respects so like the preceding

species that a minute description is unnecessary. The

length of the jaws, the ventral fins and the base of

the anal tin, which is generally greater in this species,

and the distance from the tip of the snout to the be-

ginning of the anal tin, which is generally less, form

its true characters. The species owes its systematic

name (poecilopus ,
“with variegated foot ’) to the blackish

transverse bands which usually appear on the ventral

tins; and in most cases this character holds good, though

these bands are often indistinct, while in Cottas gobio,

too, the ventral tins are often spotted with black. In

all the specimens we have examined, even in the fe-

males, there are numerous and very distinct, but scat-

tered, spinous scales on the anterior part of the sides,

even above the lateral line. We have always found

the lateral line imperfect, or at least that its openings

and pores become indistinct at the middle of the second

dorsal fin and sometimes just behind the beginning of

this tin; but its usual course to the base of the caudal

fin is generally indicated by a groove in the skin. In

this respect, however, Cottas poecilopus does not stand

alone: the posterior part of the lateral line is indistinct

and apparently destitute of pores in the generality of

cases — though to a less extent— in Centriciermichtlrgs

hamatus, Cottas quadricornis and occasionally in Cottas

gobio
,
where, however, it is generally perfect or perhaps

becomes indistinct for a small part of its course to be

again continued by distinct pores further back.

The Swedish name which Lilljeboeg has given

this species, bergsimpa or ‘Mountain Bullhead’, is really

founded on the circumstance that it was first described

as an inhabitant of the mountain torrents among the

Carpathians — according to a statement of doubtful

authenticity it also occurs in a similar way among the

Pyrenees. Its geographical range is, however, far too

little known as yet to admit of any decided inference

being drawn from this circumstance, especially as it so

closely resembles the common River Bullhead even in

colour and in its habits that the species may well have

been confused on many occasions where a most careful

examination has not been made. Lilljeboeg, however,

rightly points out that it has been found in one of

the northernmost Swedish lakes, Saggat Mere near

Qvickjock (Widegeen), in the lakes of Jemtland — where,

according to Olsson, it is called Stengers (Stone-ruff)

Lakegers (Burbot-ruff) and LaJcatrubb (Flat-nosed Bur-

bot) — and in Lake Namm in Smaland (Poeath and

Theoein), and that Collett assigns only this species,

and not the preceding one, to the rivers and lakes of

Norway south of Dovre Field. It would thus appear in

Scandinavia too, to belong more or less entirely to the

mountain-regions, though, as Sundevall has shown, it

lives together with Cottas gobio in the island- belts of

the Baltic. That it also occurs in England, appears

from Day’s figure which we have mentioned above,

and which is drawn from a specimen caught in the

Chern, one of the upper tributaries of the Thames.
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THE FOUR-HORNED COTTUS (sw. hornsimpan).

COTTUS QUADRICORNIS.

Plate VI, fig. 2, 9; Plate VII, fig. 1, (p.

Top of the head furnished with spines and tubercles. Preopercular spines 4. Lateral line without spines. Length

of the maxillary bones more than
2

/ 5 , and of the lower jaiv more than
2

/3 of the length of the base of the second

dorsal fin. Least depth of the tail less titan 4 lf % of the length of the body and less than 21 % of the base of

the anal fin. Margins of the branch iostegal membranes united by a free dermal fold, across the isthmus.

E. bv. 5—7; D. 8 1. 9jl3—15
;

A. 14 1. 15; P. 15—17;

V.
1

/ 3 ;
C. ,r+8 1. 9 " + x.

Syn. Coitus scaber, tuberibus quatuor, corniformibus, in medio eapite,

Art., Gen. Pise., p. 48; isyn. p. 77; Spec., p. 84.

Cottas quadricornis
,

Lin., Mus. Ad. Frid., vol. I, p. 70, tab.

XXXII, fig- I; Syst. Nat., ed. X, tom. I, p. 264; Retz., Fn.

Snec. Lin., p. 328; Pall., Zoogr. Ross. As., vol. Ill, p. 127;

Cuv., Val., Hist. Nat. Poiss., vol. IV, p. 168; Ekstr,,

Vet.-Akad. Handl. 1831, p. 317; Nilss., Prodr. Ichth. Scand.,

p. 98; Ekstr. et Wright, Slcand. Fistc., ed. 1, p. 30, tab.

VII, fig. 1; Kr0y., Damn. Fiske, vol. I, p. 140; Nilss.,

Skand. Fa., Fisk., p. 80; Sundev., Stockh. L. Hush.-Sallsk.

Handl. 1855, pp. 80, 86, 178; Gthr, Cat. Brit. Mus., Fish.,

vol. II, p. 166; Loven, Ofvers. Vet.-Akad. Forh. 1862, p.

463; Mgrn, Finl. Fisk, (disp.) p. 8; Lindstr., Gotl. Fisk.

(1. c.), p. 14 (sep.); Ltkn, Vid. Meddel. Naturh. For. Kbhvn

1876, p. 375; Malm, Gbgs, Boh. Fn., p. 390; Day, Fish.

G:t Brit., Irel., vol. I, p. 49; Lillj., Sv., Norg. Fisk., vol.

I, p. 144; M6b., Hcke, Fische d. Ostsee, p. 47.

Cottus liexacornis

,

Rich., Frankl. Journ., p. 726; Fn. Bor.

Amer., pt. Ill, p. 44.

This species and the following one are the largest

of the Scandinavian Cotti, and in Sweden they attain

about the same size, generally about 250 mm., but

one may occasionally meet with specimens of the Four-

horned Cottus which exceed this size. The appearance

of the Four-horned Cottus is quite peculiar, owing to

the strongly depressed head, especially when the gill-

covers are extended; the small eyes, with the breadth

of the interorbital space in large specimens greater than

the longitudinal diameter of the eye, but in small ones

considerably less; the less distinct projection of the

upper orbital margin, in consequence of which the inter-

orbital space is almost flat; the flatter and more elon-

gated snout, which removes the spines of the two nasal

bones farther from the eyes than in the following spe-

cies, etc. The length of the head varies between 28

and 33 % of that of the body. The nostrils are small:

the two openings on each side are, as is the rule in

the genus, fairly widely separated by the nasal bone;

the anterior is situated nearest the snout and the po-

sterior just in front of the anterior margin of the eye;

both open into cylindrical or funnel-shaped dermal

tubes. The two lateral ridges on the top of the head,

which run from the eyes to the occiput, are only slightly

marked as low, rounded bars. The four spines which

in the other Cotti mark the beginning and the end of

these ridges, are generally replaced in this species by

singular structures, which rise in the form of spongeous

bony protuberances, two in front, each on the upper

posterior margin of the orbit, and two behind on the

occiput. These protuberances vary considerably, how-

ever, in form and size, but without any fixed depen-

dence on sex or age in specimens at all advanced in

growth: during youth, however, they are very indistinct.

As a rule, the two anterior ones are the largest, and

the two posterior are sometimes much worn or even

wanting. They consist of a thin, foliate, osseous disk,

which is somewhat bent and at the upper margin wi-

dens out into a porous, fungiform knob. The longitu-

dinal distance between them is greater than the trans-

verse, the anterior pair are farther apart from each

other than the posterior, and the space between all four

is usually more or less rough with small, obtuse, osseous

tubercles, which are scattered about in no regular

arrangement. Just behind and outside the anterior

pair we generally find a small bony spine, which varies

in size.

There are four projecting spines on the preoper-

culum, all fairly large. The uppermost is the longest

and is generally turned obliquely upwards and outwards,

while the next is directed backwards and outwards,

“ In young specimens there are often only 7 branched rays in the caudal fin; sometimes none of these rays is branched, as is the

case in a specimen from Siberia, 137 mm. in length.
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the third backwards and downwards and the lowest

downwards and forwards. In most cases the points of

all of them project above the skin, but sometimes the

points of one or two of them are, as it were, broken

off short, nodose or branched. They also vary consi-

derably in direction and length. The opercular spine

is almost hidden by the skin, flat and without any

roughness whatever. On the suboperculum are 3 or 4

fine, pointed spines, scarcely distinguishable, with the

exception of the lowest, which is the longest. On

the superior clavicular bones there are also two spines

which are broad at the base and rough partly at the

point and partly along the upper margin — the lateral

line starts from these spines — and on the true clavicular

bone a more pointed spine just above the pectoral fin.

The cavernous bones of the face must also in some

degree be regarded as a distinguishing peculiarity of this

species. This character is, however, easily overlooked

when the fish is examined during life or soon after its

capture, for the thick, elastic skin conceals the depressions

in the bones. It is more distinctly visible when the fish

has been dead for some time or has been preserved in

spirits. These depressions", which belong to the system

of the lateral line, occur on the lower side of the lower

jaw, three on each side; along the lower margin of the

suborbital ring -— the chain of bones which forms the

lower boundary of the orbit — to a number of four or

five; and lastly in the margin of the preoperculum,

which has a swollen appearance and in which there are

two depressions above the uppermost spine and one in

the interval between each pair of spines.

As is generally the case in the Cotti, the body

tapers in a conical form towards the tail. It shows less

lateral compression than in the following species, but

is also more elongated and shallower
6
. The lateral line

is fairly straight. It consists of raised, oblong scales,

concave at the end, and thus acquires a chain-like

appearance. With this exception it is completely un-

armed, and usually ends a little in front of the base

of the caudal fin. Above the lateral line there are

generally two irregular rows of scattered, round, some-

what raised and rough scales, which are continued with

one or two breaks, now in one row and now in the

other, back to the caudal fin. On closer examination

these scales show a porous surface, from the raised

centre of which radiate small, granulate, bony lamellae.

Similar scales, though of smaller size, also occur in no

regular arrangement below the lateral line, where they

begin just above the commencement of the anal fin

and generally disappear at its end.

The number of the branchiostegal rays varies in

this species; it is most often six, but in some specimens

five and in others seven.

The dorsal fins are distinct and of ordinary form.

The anterior generally contains eight rays; but the

number varies between 7 and 9. All these rays are

simple, not articulated and somewhat pungent, though

more flexible and weaker than in the following species.

The posterior dorsal fin generally contains 14 rays,

sometimes 13, 15 or 16, all very rough and sharp on

each side, articulated but not branched at the tip. In

the anal fin we usually find 15 smooth, simple, arti-

culated rays, but the number varies between 15 and 13.

The pectoral fins contain from 15 to 17 rays, the 4th

and 5th being the longest and the others gradually

diminishing in size downwards, to such an extent that

the last ray is extremely short, its length being only

about 75
of that of the first or uppermost ray. All

these rays are articulated and undivided, and some of

them rough and sharp on each side, in 'which respect,

however, sex generally causes some variation. In the

female only the first ray is rough on the inside, while

all the others are smooth; and on the outside only the

first- ray is rough throughout its length, the second

from the middle to the tip, the next ones, down to the

5th and 6th inclusive, only at the tip, and all the rest-

smooth. In the male, on the other hand, the first- 8

rays are rough on the outside throughout their length,

and the rest are also armed, when stripped of the thick

skin which envelops them; and on the inside the first

8 rays are rough at the point, the roughness extending

to the middle of the 2nd and 3rd rays and gradually

diminishing in extent as Ave proceed doAvn the fin. The

ventral fins contain four rays, the first- a hard, spinous

ray, Avhich is relatively longer than in the folloAving

species of this genus, but is just as closely united as

in them to the second ray, Avhich, like the next two

(inner) rays, is soft- and articulated, but simple at- the

tip. In the male the innermost ray is often consider-

ably longer than the middle one, in the female of about

the same length as it, but- to this rule, too, there are

many exceptions. The caudal fin is more truncate than

“ Cf. Acerina cernna, above.

h Cf. the above scheme for the distinction of the species of this genus.
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in the other species of the genus. Besides the superior

and inferior supporting rays, this fin contains 11 other

rays. The 8 or 9 middle ones, in old specimens at

least, are generally branched, though one may sometimes

find specimens from 130 to 140 mm. in length without

a single branched ray in the caudal tin. In the male

all the simple rays of this tin are generally rough

throughout their length, but the branched rays, on the

other hand, only from the beginning of the division to

the tip: in the female on i v the uppermost ray is rough.

When the caudal fin is folded up, the outer rays are

generally those which extend farthest back.

On the effects of difference of sex on the external

parts of the body we find no remarks in any author

before Ekstrom, although they are very striking. In

the males the body is generally more cylindrical, and the

beginning of the anal tin usually in front of the middle

of the body. In these respects, as in several others, the

males have retained their position in the juvenile stages

of development, which they thus hold in common with

the younger females; while we find that in very old

males the anal fin sometimes begins a little behind the

middle of the body, though not so far back as in fe-

males of equal size. The males generally have also

higher anal and dorsal fins and longer pectoral and

ventral fins. This prevails in some cases, perhaps in

most, to such an extent that the rays of the second

dorsal fin, when depressed, extend beyond the base of

the caudal fin; and it is a rule, to which we have found

few exceptions, that in the males the length of the vent-

ral fins is greater than that of the lower jaw. There is

also a difference according to sex in the relations of the

dorsal fins to each other. In the males the base of the

second dorsal fin is generally longer than in the females,

but the distance between the beginnings of the two fins

is less. Though these two differences are not invariable,

the rule holds good if they are combined, — attention

being paid to the significance of the above-mentioned

changes of growth — that in the males the distance

from the beginning of the first dorsal fin to that of the

second is less than the length of the base of the latter

fin, while in the females
,
except during youth, it is

greater. In the latter, too, the belly is more pendent,

the anal fin begins behind the middle of the body, and

the fin-rays are shorter and not so rough. In the

following table we give the most important differences

depending on age and sex which avc have found in

eight females and five males:
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Length of the body in millimetres ___ _ 73 77 78 137 173 206 218 274 162 170 256 265 272 76.0 201.5 225.0

,, ,, ,, head in % of the length of the body 30.i 31.2 28.2 29.5 29.4 29.3 29.3 33.2 28.4 30.o 31.2 29.4 30. o 29.8 30.1 29.8

,, ,,
maxillary bones „ ,, ,, ,, ,, ,, __ 10.9 11.7 ll.i 12.4 12.i 11.9 12.4 15.3 11 7 12.7 14.o 12.i 15.i 11.2 12.8 lo.i

„ „ „ lower jaw „ „ „ „ „ „ „ „ 15.2 14.5 15.2 16.o 15.o 15.8 14.8 17.5 15.4 14.9 14.8 17.o 17.2 14.9 15.s 15.9

,, ,, ventral tins .. ,, ,, ,, 12.3 13.o 11.5 14.6 12.4 10.8 14.4 13.5 19 l 17,i 18 3 17.3

3.8

26.i 12 3 13.i

3.8

19 6

Least depth of the tail „ „ „ „ „ „ „ „ 3.9 4.o O.B 3.6 4.o 3.9 4.i 3.6 4.3 3.5 4.1 4.o 3.9 3.9

Distance from the anal fin to the tip of the snout in % of the length of the body

Distance from the beginning of the first dorsal fin to that of the second in

48.2 48.i 46.i 51.5 50.9 52.i 53.2 55.6 47.2 48.o 47.6 50. o 51.8 47.5 52.7 48.9

% of the base of the latter. - 87.5 95.6 106.4 107.4 110.3 118.5 109. o 110.

o

91.2 94.6 94.5 92.6 92.8 96.5 111.0 93.i

Least depth of the tail in % of the length of the longest ray in the anal fin 40. o 47.0 47.6 35.7 46.6 42.i 37.5 34.5 38.8 27.3 28.7 31.8 22.o 44.9 39.3 29.7

„ „ „ „ „ „ ., „ „ „ „ ,, ,, „ „ „ second

dorsal fin ..

-

35.o 32.6 36.6 22 7 33.3 30.8 28.i 27.0 19.o 15.4 18.7 21.8 13.3 34.7 28.4 17.6

Length of the ventral fins in % of the length of the belly from the insertion

of these fins to the beginning of the anal fin 51.4 54.i 46.4 52.6 44.8 41.3 50.8 46.2 79.5 66.o 73.4 65.7 100. o 50.6 47.i 76.9

Length of the ventral fins in % of the distance from the beginning of the

/ 1st dorsal fin to that of the 2nd 64.3 65.3 54.2 69.0 57.3 46.4 64.3 61.i 100. o 82.8 90.4 81.4 131.5 61.3 59.

g

97.2

Length of the ventral fins in % of the distance from the anal fin to the tip

of the snout 25. g 27.o 25.0 28.3 24.4 20.7 27.i 24.2 40.5 35.6 38.5 34.8 50.4 25.9 24.9 40. o

Longest ray in the 1st dorsal fin in % of the distance from the beginning

of the 1st dorsal fin to that of the second 40. o 50. o 33.7 34.5 41.3 35.4 34.7 40.5 60.o 54.3 55.7 53.o 81.5 41.2 37.3 60.9

Longitudinal diameter of the eyes in % of the length of the head... 18.2 20.8 22.7 17.2 23.5 22.8 17.2 12.i 24.0 16.6 15.0 14.7 14.7 20.6 18.6 17.o

Least breadth of the interorbital space in % of the least depth of the tail. 96.4 84,o (56.7 100.

o

75.7 87.5 100.

o

145.0 57.i 113.3 133.3 114.3 127.3 82.4 101.6 109.1

Scandinavian Fishes. 23
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If it. be borne in mind during examination of this

table that the average length of the body in the males

here measured is greater than in the females, it is clear

that in every line in the last three columns where the

numbers rise or fall in uniform succession, a distinct

change of growth is indicated, and that where this is

not the case, an equally distinct sexual difference ap-

pears. With respect to the length of the ventral fins

in proportion to that of the body, it is true that these

three numbers rise uniformly; but here the difference

between the last column and the next to the last is so

great that the sexual difference is indicated in this way;

while, on the other hand, with regard to the length of

the maxillary bones and of the lower jaw, the difference

between the last column and the next to the last is so

slight that we may well suspect that here, too, difference

of sex has had some influence, in which case it becomes

a rule that the jaws are generally longer in the females

than in the males. The table also suggests that, the

long and low form of the body, which is so character-

istic of the species, expressed in the ratios of the least

depth of the tail, and the relatively small eyes are most

strongly marked in the two specimens from the frozen

sea. of Siberia, where, to judge by this circumstance,

the species attains its most perfect typical character.

The colouring of the Four-horned Cottus is much

duller than that of the two following species, and thus

contributes to render its appearance still more repulsive.

The back and the upper part of the head are grayish

brown, in some specimens finely marbled with dark

spots, which are partly coalescent. The sides are lighter

and towards the belly shade into light brownish yellow

with a brassy lustre. In the male the same colour,

with a, dash of red, extends over the belly as well;

but in the female the belly is white. The round, rough

scales on the sides of the body are yellowish white.

The iris is dark flame-yellow, lighter at the inner

margin.

The internal structure of the Four-horned Cottus

is essentially the same as that of the other species of

the genus, but is different in some respects. The liver,

the breadth of which is greater than its length, lies across

the abdominal cavity and extends slightly farther back

on the left, side than on the right. The pyloric appen-

dages, which are arranged in a wreath round the pyl-

orus, are comparatively short and only from 6 to 8

in number. The longest, of them is situated on the

side next to the stomach; the others gradually diminish

in size. In this species, too, the ovaries are really

united into one, but this is more deeply cloven into

two lobes. According to Sundevall the colour of the

roe varies between dark brown and dark or light green.

The geographical range of the Four-horned Cottus

is extremely singular and instructive. It. is wanting, to

the best of our knowledge, on the west coasts of Scan-

dinavia" and Greenland, as far north as the Danish

colonies extend 6

;
but on the east coast of Greenland it

was taken by the German “North Pole Expedition” of

1869—70°. In Spitsbergen it has not. yet been found,

but in the White Sea. it. was taken in 1861 by the

Finnish naturalist Selin, and Lieutenant Sandebeeg

brought home to Stockholm numerous specimens from

the neighbourhood of Archangel. Even Pallas (1. c.)

stated that the Four-horned Cottus is not only an in-

habitant of the coasts of Kamchatka, but is also of

•common occurrence in fresh water in Siberia, as, for

example, in Lake Baikal and other lakes, and also in

the rivers flowing from these lakes all the way t.o the

Arctic Ocean, where it. was found, on the coast, of Si-

beria, by the Vega, Expedition. It was from Copper-

mine River, in the middle of the extreme north of North

America, that Richardson obtained his Cottus hexa-

cornis
,
which he subsequently proved to belong to the

same species as the Four-horned Cottus; and during

Captain Feilden’s expedition Mr. Egekton found a

small Four-horned Cottus dead on the shore of Dum-

bell Harbour in latitude 82
1

/2
°
N. — “No other salt-

water fish,” says Gunther'6

,
“is known at. present to

have been found at a higher latitude.”

In Sweden, until the publication of the first edition

of this work, the Four-horned Cottus had been regarded

exclusively as a salt-water fish. Ekstrom and Fries

were then able to show that it. occurs in fresh water

in Scandinavia also, “probably in several localities,

“ According to information given by Baron Gyllenstjerna to Nilsson (1. c.), it has been taken off Kullen
,
but it has never reappeared

there. According to Gunther (1. c.), Gray once obtained a fresh specimen at Billingsgate, which was perhaps a stray individual that had

wandered into the North Sea. Malm (1. c.) obtained a specimen from Nordre River, six miles from its mouth, which had presumably come

down the stream from Lake Wener.
6 Cf. Lutken, 1. c., p. 376.

c' Die Zweite Deutsche Nonlpolarfahrt, Bd. 2, p. 169. (Peters.).

d Proc. Zool. Soc. 1877, p. 293.
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though as yet we have had time to trace it only in

Lake Wetter." It has subsequently been obtained by

Ekstrom from Lake Wener as well'

1

. For the first-

mentioned discovery we have to thank Sergeant-major

Hall of Grenna, who in 1836 forwarded to the Royal

Museum several specimens of this fish, taken during

the spawning-season. The Four-horned Cottus of Lake

Wetter differs, however, in some respects from that of

the Baltic and the Arctic Ocean.

The Four-horned Cottus of Lake Wetter — or

“simpa”, as it is called there and very often in the

island-belt of Stockholm — is of smaller and more

slender shape, being at mosf about 210 mm. in length.

The body is strewn with smaller and fewer sharp sca-

les on the sides, and in the female is often scaleless

below the lateral line. The eyes are large, their longi-

tudinal diameter (see the table above) varying between

23 and 24 % of the length of the head, whereas this

ratio in specimens of equal size from the Baltic or the

Arctic Ocean varies between 17 and, at most, 21 %.

The distance between the eyes is also less, the least

breadth of the interorbital space in the three females

from Lake Wetter mentioned above — which are on

an average 152*3 mm. in length — being on an aver-

age only 76*6 % of the least depth of the tail; while

in the other females, the average length of which is

155*8 mm., this ratio rises on an average to 1 05 * 1 %,

and even in the four youngest of the latter, the average

length of which is 126*5 mm., to 95*1 %. Of the four

protuberances on the top of the head we find only the

rudiments, consisting of small, low, obtuse, bony spines,

which are most often, however, furnished with several

points, exactly as in young specimens from the Baltic.

To judge by specimens preserved in spirits, the colour-

ing also seems to be much paler. According to Mr.

Hall’s account this variety is common in Lake Wetter,

and spawns there in November, in deep water and on

a clayey bottom. It is not eaten. Its food consists

of insects and small fresh-water crustaceans, among

which it also finds its favourite morsel, the fairly

large Idothea entomon, also a relic of the Glacial

Period. The contents of its stomach also show that it

greedily devours the deposited roe of other fishes.

Malmgren and S. Loven have proved that a, similar

variety of the Four-horned Cottus occurs in Lake La-

doga; and the latter has founded on this find and se-

veral others of a like nature his brilliant theory as to

the post-glacial history of Lake Wetter and several

other Scandinavian lakes. They carry us back to a

time when the Arctic Ocean extended southwards from

the White Sea across Finland till it joined the Baltic,

which in its turn spread westwards over the districts

surrounding Lakes Wetter and Wener. This is his

explanation of the fact that the Four-horned Cottus,

together with a number of crustaceans, has become an

inhabitant of these lakes, as a survivor from a pre-

historic Arctic Fauna.

On the Swedish coast of the Baltic the Four-horned

Cottus is most common in the middle portion, especially

in the inner island-belts of Stockholm, both the northern

and the southern. Its range extends south at least as

far as Gothland. It also occurs occasionally even on

the coasts of Prussia and Pomerania 6
. In the north

it is found along the coast of Norrland, and also in-

habits the Gulf of Finland. Its way of life probably

differs in no important respect from that of the Sea

Scorpion; and both these species are often met with

together, though the Four-horned Cottus is more strictly

a shore-fish and apparently does not occur so far out

at sea as the other species''. Its food seems chiefly to

consist of the crustaceans common in the Baltic, espe-

cially the large Idothea entomon
,
with which one gene-

rally finds its stomach filled, and also of mollusks and

insects, seldom of small fishes. The spawning-season

occurs in November, December and January, in the

Baltic on a stony bottom. The roe is deposited, says

Sundevall, like that of the Perch, in one single mass;

but this is attached to the bottom in water of some

depth, possibly even several fathoms. In a piece of

roe which Baron Cederstrom found in a seine, the

young were hatched during the latter half of April.

They were then about 11 mm. in length, and their

external and internal organs were far more developed

than is generally the case in the fry of other fishes.

They swam about freely, but soon sought shelter in the

roe from which they had emerged.

It is during the spawning-season that most of these

fish are taken in nets, which are called Simpndt (Cottus-

° See Malm, 1. c.

1 Cf. M6bius and Heincke, ]. c.

c Cf. Sundevall, 1. c., p. 86.
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nets). For this purpose old, discarded Perch-nets,

Roach-nets etc. are used. It is also taken with tackle

called pimpeldon, which consists of a bright piece of

tin as long as one’s finger, to the lower end of which

four hooks are fastened in a cross. This is attached

to a line which is sunk to the bottom and plucked up

and down without a stop, as in bobbing (pimplande)
I

for Herrings. This fish is also speared with small

leisters by torchlight, and sometimes taken in nets or

seines shot for other fishes.

The Four-horned Cottus is considered the most

eatable of the whole genus. Though the flesh has a

peculiar smell, which is not agreeable to all tastes, it

loses this when rightly prepared, and acquires a fairly

pleasant flavour. The liver is held in the highest

esteem. In Stockholm this fish is regarded by many

as a great delicacy. It therefore often appears in the

market. It is then always skinned, and the head re-

moved. Sundevall calculated the annual value of this

fishery between 1850 and 1860 at about 2,000 Swe-

dish crowns (<£1 10). In this estimate, however, the

Sea Scorpion is also included.

(Ekstrom, Smitt.)

THE SEA SCORPION OR SHORT-SPINED COTTUS ( sw. rotsimpan).

COTTUS SCORPIOS.

(Plate VIII, figs. 2 and 3).

Top of the head with, spines and ridges. Preopercular margin with 3 or 4 spines. Lateral line without spines

,

generally with a very distinct
,
downward curve at the end of the second dorsal fin. Length of the maxillary

bones generally greater in the female than in the male (at least after the time when the external difference of sex

appears) and varying between 47 and 58 % of the base of the second dorsal fin: the length of the lower jaw

,

which differs in the same way according to sex
,
varying between 57 and 68 % of the base of the same fin. Least

depth of the tail more than 4
1

/2 % of the length of the body, and varying between 24 and 33 % of the, base of

the anal fin. Margins of the branchiostegal membranes united by a free dermal fold across the isthmus. No

dermal fringes on the maxillary bones. Number of rays in the second dorsal fin generally more than 14, in the

anal fin generally more than 11.

R. hr. 6; D. 9“— 1
1 114

6— 17; A. 1

1

— 1 4 ;
P. 1

6

— 1 8

;

V. '/
3 ;

C. x + 7—9+ L. lat. por. 37—43.

Syn. Cottus alepidotus; capite polyacantho; maxilla superiore paullo

longiore, Art., Gen. Pise., p. 49; Syn., p. 77; Spec., p.

86 .

Cottus Scorpcena, Lin., Mils. Ad. Frid., vol. I, p. 70.

Cottus Scorpius
,

Lin., Syst. Nat., ed. X, tom. I, p. 265; Fit.

Suec., ed, II, p. 115; Fabr., Fn. Groenl., p. 156; Retz., Fn.

Suec. Lin., p. 328; Pall., Zoogr. Ross. Asiat., vol. Ill,

p. 130; Cuv., Val., Hist. Nat. Poiss., vol. IV, p. 160;

Ekstr., Vet.-Akad. Hand]. 1831, p. 312; Nilss., Prodr.

Ichth. Scand., p. 96; Fries, Ekstr., Wright, SIcand. Fisk.,

ed. I, p. 23, tab. 5; Ivrgy., Damn. Fislce, vol. I, pp. 130

et 583; Nilss., Skand. Fn., Fisk., p. 68; Gthr, Cat. Brit.

Mas., Fish., vol. II, p. 159; Mgrn, Fird. Fisk., p. 6;

Spbg. Fisk., Ofvers. Vet.-Akad. Fork. 1864, p. 495; Lindstr.,

Gotl. Fisk,, Gotl. L. Hush. Sallsk. Arsber. 1866, p. 14

(sep.)
;

Coll., Vid. Selsk. Forh. Christ. 1874, Tillaagsh., p.

24; Ltkn, Vid. Meddel. Naturh. For. Kblrvn 1876, p. 370;

Malm, Ghgs, Boh. Fn., p. 388; Winth., ZooI. Dan., Fislce,

p. 8, tab. II, fig. 1 et 2 ;
Naturh. Tidskr. Ivbhvn, ser. Ill,

vol. XII, p. 9; Coll., Norsk. Nordh. Exped., Zook, Fisk., p.

25; Day, Fish. G:t Brit., Irel., vol. I, p. 49, tab. XIX, fig.

1, tab. XX, fig. 1; Lillj., Sv., Nnrg. Fisk., vol. I, p. 135;

Moreau, Hist. Nat. Poiss., Fr., vol. II, p. 298; Mob., Hcke,

Fiscli. d. Ostsee, p. 43; Jord., Gilb., Bull. U. S. Nat. Mus.,

No. 16, p. 702.

Cottus groenlandicus, Cuv., Val., 1. c., p. 185; Richards, Fn.

Bor. Amer., pt. Ill, pp. 46 et 297, tab. 95, fig. 2; Dek.,

N. Y. Fn., Fish., pt. IV, p. 54, tab. IV, fig. 10; Gthr,

1. c., p. 161; Gill, Proc. Acad. Nat. Sc. Philad., 1872, p.

213; Jord., Gilb. (subsp.) 1. c., p. 703.

Cottus porosus, Cuv., Val., 1. c. vol. VIII, p. 498; Cottus

(Acanthocottus) variabilis (Ayres), labracloricus (Girard),

ocellatus, Storer, Journ. Bost. Soc. Nat. Hist. vol. VI, pp.

248 et 253. Cottus glacialis, Richards., Vog. Belcher,

vol. IE, p. 349, tab. 24. De his synon. vide Mgrn, 1. c.

a Sometimes 7 or 8, according to Lutken.
b Sometimes 13 or even as many as 19, according to Lutken.
c Sometimes only 9, according to Day, or 10, according to Lutken; sometimes 15, according to the latter.

d Only once have 15 been found, according to Lutken. Nilsson, however, gives from 15 to 17.
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The Sea Scorpion is one of the most variable forms

and has therefore, not without reason, borne many sy-

stematic names. The merit of referring all the specific

names given in the above list of synonyms to one single

species, was first gained by Professor Malmgren in his

excellent revision of “The Fishes of Spitsbergen.” Be-

sides the various forms which appear within the limits

now accepted for the species, we find several other

forms which cannot be included within these limits, but

which, either as intermediate forms or by their changes

of development, range themselves so close to Coitus

scorpius that natural series may be traced in one di-

rection to the genus Cottunculus, in another to Coitus

quadricornis and in a third to the more nearly Scor-

pamoid Coitus bubalis. One of these intermediate forms

by the low tail to that group of the genus of which

Coitus quadricornis is the best-known representative.

From this group Coitus scorpius itself forms the tran-

sition to the bubalis (Enophrys) group.

The Sea Scorpion — as in some respects the fol-

lowing species — thus stands at the centre, so to speak,

of the developmental range of the family, with branches

in several directions; and its varieties of form gain

greater importance, the more fully we are able to

explain the circumstances from which they have arisen.

Mobius and Heincke have given d
the following list of

the changes of form which occurred in about 300 spe-

cimens examined by them and taken in the south-west

of the Baltic. The largest of these specimens were

300 mm. in length.

Fig. 53. Cottus platycephalus
,
Najtschkaj, 10th April, 1879, Vega Expedition. Natural size.

we find in the Siberian Cottus platyceplicdus
a

,
which

by Cottus tceniopterus
h and Cottus Brandtii c

is united

to Cottus scorpius
,

but by its small eyes, the great

breadth of the interorbital space and the long lower

jaw, which projects beyond the tip of the snout, guides

us to the transition to Cottunculus
,
and again is referred

229 specimens (84 %) had only 3 spines in the pre-

opereular margin,

28 ,, (10 %) had 4 spines in the preopercular

margin on one side of the body,

17 ,, (6 °/o) had 4 spines in the preopercular

margin on each side of the body,

“ Pallas: Zoogr. Ross. Asiat., tom. Ill, p. 135; but without palatine teeth and with the fin-formula: D. 9
[

1 5 ;
A. 13; P. 16; V. l

/,;

C. cc+7-vas. This is the form in which this species appears in the collections of the Vega Expedition from Najtschkaj (the extreme north-east

point o£ Siberia) — cf. the Catalogue of the Swedish Department of the Fisheries Exhibition in Loudon 1883, p. 174. It thus does not

tally with the description given by Pallas, to which Kner’s Cottus tceniopterus perhaps answers better. As Pallas states, however, that his

species is common in these regions, and as it would appear never to have been found again by later explorers, there seems to me to be very

little danger in employing his name, which is at any rate most suitable for this species.

b Kner, Stzber. Akad. Wiss. Wien. Math. Naturw. Cl., LVIII, i (1868), p. 310, pi. IV, fig. 10.

c Steindachner, ibid., LV, i (1867), p. 706, pi. Ill, figs. 1 and 2.

d Fische der Ostsee
, p. 44.
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6 specimens (2 %) had an extraordinarily short head,

6 ,, (2 %) were very nearly short-headed,

10 ,, (3
1

/, %) had the ridges and protuberan-

ces of the head very strongly

marked (transition to Coitus

bubalis),

4 ,, (1
1

/ 2 %) had the ridges and protuberan-

ces of the head extremely little

developed and also covered by

the skin (transition to Coitus

gobio),

2 ,, (

7

/io
0/°) bad very short preopercular spi-

nes, almost covered by the skin

(transition to Coitus gobio).

7 specimens (2 Vi, %) had the longest preopercular

spine branched at the tip or

furnished with small lateral spi-

nes (transition to Cottus diceraus

and ventralis),

6 ,, (2 %) had an irregular arrangement of

ridges on the head.

If we noiv endeavour to find an explanation of

the cause of similar changes of form, we obtain the

clearest indications, here, as in other cases, by folloAv-

ing the course of the changes due to age and investi-

gating the expression of the external sexual differences,

Avhile this species also affords singular proof of the

appearance of different characters in different geogra-

phical environments. The folloAving table is calculated

to give information on these points:

Cottus scorpius.
Cottus platy-

cepltalus.

Uu
o

The Baltic.
The \v inter-

C Cjq

CC
~

II
x a

N

Soq
S2 <rs

^ 0 fej T' Bobusliin.
Spitzbergcn,

Ilornsund,

July, 1864.

O:

Outer

i

Hudiksvn

Greenland,

Ivigtut Aug.

1883.

"

quarters of

the “A
T

ega,”

1879.

3

specimens

ohusliin.

5

specimens

itzbergen.

ll
• a

td

< cc

So
CC

'

to

CO

July, 1835.
a

cc
Qi

sland-belt

of

11,

Nov.,

1882.

29/
/ 3

'

20/
i 6*

& <? 9 cf 9 c? cP 9 9 9 & cf

Length of the body expressed in millimetres 96.5 101.2 150 149 189 189 201 204 201 227 299 310 211 255

,, „ head - in % of the length of the body 33.5 32.3 33.3 33.5 36.o 36.o 32.8 32.6 34.3 34.3 33.8 32.9 31.5 30.6

,, „ ,,
maxillary bones. , „ „ 7- 7? 77 7? 12.9 13.i 13.6 13.4 14.8 14.3 14.6 13.2 12.9 14.5 14.7 14.7 12.3 12.i

,, .. lower jaw 77 77 77 16.i 15.9 16.0 16.6 18.o 18.0 17.i 16.4 16.i 16.7 16.7 17.3 19.2 18.8

Longitudinal diameter of the eyes „ „ 7? 77 7 7 „ 7.6 7.o 6.3 7.4 6.9 7.4 5.2 5.4 7.4 6.i 5.0 5.i 4.3 3.9

Breadth of the interorbital space-. ,, ,, 77 77 77 „ 3.7 4,4 4.i 4.i 4.2 4.7 4.4 4.7 3.9 4.4 4.3 4.4 7.i 7.8

Least depth of the tail „ „ 77 7? 77 „ 5.3 5.2 5.3 4.7 5.5 6.i 4.9 5.4 5.4 5.2 5.7 5.5 3.9 4.3

Distance between the first dorsal fin and the

tip of the snout „ ,, 30. o 30. o 30. o 30.2 30.8 31.7 32.i 29.9 30.3 30.6 32.1 32.2 30. o 27.8

Distance between the beginning of the first

dorsal fin and that of the second
,, „ 77 77 77 7 ? 77 77 20. o 20.2 19.6 20.8 20.9 18.5 21.7 21.5 19.2 20.7 23.7 23.2 20.5 22.3

Base of the second dorsal fin „ ,, 77 77 77 7 ? 77 24.9 25.7 25.5 26.8 26.4 26.4 25.2 26.o 27.6 27.3 26.7 27.4 28.9 25.5

,, ,, anal fin. „ „ 77 77 ,, 17.6 19.9 18.6 17.4 19.0 19.7 19.4 18.i 18.9 17.7 17.o 17.7 24.6 22.7

Length of the ventral fins „ ,, 77 77 77 77 77 16.5 16.2 19.3 18.4 17.4 18.2 15.9 20.8 20.3 15.0 16.7 16.4 19.9 18.4

Distance between the insertion of the vent-

ral fins and the beginning of the anal fin „ „ 77 7 7 25.7 24.7 24.c 25.2 26.4 25.7 28.6 25.o 25.2 29.5 26.7 27.7 27.5 28.2

Distance between the beginning of the anal

fin and the tip of the snout „ „ 77 77 77 77 51.2 51.0 52.o 51.3 53.c 54.2 54.7 52.4 53.2 54.6 50.8 54.8 52.i 52.3

Length of the pectoral fins from the upper
end of the base „ „ 77 77 77 20. s 20.7 22.0 21.4 22.7 21.7 19.9 22.5 22.0 21.i 21.4 21.6 26.0 23.9

Length of the pectoral fins from the lower
end of the base „ „ 77 77 77 7 ? 77 77 30.i 29.

s

30. o 31.5 31.2 30. o 30.8 30.4 31.3 30.8 32.i 30. o 37.4 36.i

Length of the maxillary bones in % of the base of the second dorsal fin... 52.4 51.2 53.5 50.

o

56.o 54.0 58.i 50.9 46.8 53.2 55.o 53.5 42.6 47.7

„ „ ,,
lower jaw „ „ „ „ „ 77 77 77 ?> 77 --- 65.8 62.2 62.6 59.2 68.o 68.o 67.9 63.2 58.5 61.i 62.5 62.3 66.6 73.9

Least depth of the tail „ „ „ „ „ 5 , ,, anal fin 30.2 26.2 28.6 27.o 28.4 30.8 25.6 30.

o

29.o 29.5 33.3 30.9 15.6 19.o

„ „ „ „ „ in % of the distance between

ventral fins and the beginning of the anal fin

the insertion of the

20.7 21.o 21.o lS.o 21.o 22.6 17.4 21.5 21.7 17.6 21.2 20. o 14.o 15.2

Longest ray of the first dorsal fin in % of the distance

uing of the first dorsal fin and that of the second

between the begin-

51.9 49.i 57.6 55.o 48.i 55.i 53. r, 72.7 72.5 56.4 59.i 58.3 52.o 54.4
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With age come distinct changes in the length of

the head and of the jaws, which become larger, even

in relative size; in the distance between the beginning

of the first dorsal fin and that of the second, and in

the distance between the former and the tip of the

snout, both of which measurements also increase; in

the distance between the ventral fins and the be-

ginning of the anal fin and in that between the latter

and the tip of the snout, which also increase; and

lastly in the longitudinal diameter of the eye, which,

on the other hand, diminishes with age according to

the rule. In the length of the head scarcely any sexual

difference can be detected; but in all the rest of these

changes of growth the females take the higher place in

the scale of development. The most constant external

difference, between the sexes, the length of the ventral

fins, naturally becomes more marked with age. It may

be expressed, at least in specimens 150 mm. or more

in length, as follows: in the males it is more, in the

females less, than 18 % of the length of the body, or

85 % of the distance between the beginning of the first

dorsal fin and that of the second, or 33 % of the di-

stance between the anal fin and the tip of the snout.

Geographical separation, according to the above table,

seems to be accompanied also by an increase in the

length of the head in the specimens from Bohuslan and

the Baltic, but shows its influence most clearly in the

size of the eyes, the longitudinal diameter of which, in

spite of the great changes due to age, is distinctly

larger in specimens from more southern latitudes than

in those from the Arctic regions. We must here add

an observation made by Malmgren, given also by Day",

that the Scandinavian specimens generally have a larger

number of rays (usually 2 more) in the first dorsal fin

than those which live further south. It has also been

ascertained, says Lutken 6

,
that the Arctic Sea Scorpion,

as a rule, has 39 (in exceptional cases 36) vertebra.*,

while the European variety has only 34 c
or 36 'k In

other fishes, of less variable form, these differences

would certainly have been considered great enough to

constitute specific characters — here we see them de-

pendent on differences of age, sex or locality. Ac-

cording to Day the species has “an evident tendency

to degenerate the further it is from the Arctic region”,

“ Fishes of Great Britain and Ireland
,

vol. I, p. 50.

b Vid. Meddel. Naturli. For., Kbhvn 187G, p. 373.

c Moreau, Poiss. Fr., Tome 2, p. 299.

,l Malm, Gbgs, Boh. Fn., p. 389.

e Pallas, ]. c. Mobius and Heincke state that it attains as

but from a systematic point of view this “degeneracy”

indicates a transition to the bubalis group. In the

number of the vertebras Cottus scorpius occupies an

intermediate position between Cottus quadricornis, which

has 40, and Cottus bubalis
,
which has only 29 or 30.

The variability of the Sea Scorpion thus suggests with-

out ambiguity an explanation of the origin of its kind-

red species. The course of development stops at dif-

ferent stages, has its direction fixed by a sexual cha-

racter, or bears the stamp of different external influ-

ences due to different local circumstances.

The usual size of the Sea Scorpion in Scandinavian

waters is between 200 and 250 mm. In the Baltic and

the Cattegat it seldom exceeds the latter measurement;

but on the coast of Norway it grows somewhat larger,

and in the Arctic regions it is said to attain a length

of about 600 mnT. The length of the head (cf. the

above table) is about 1

/3 ,
its depth about V5 ,

of the

length of the body. The breadth of the head varies

considerably, and depends on the greater or less ex-

pansion of the gill-cover, which causes a great altera-

tion in the appearance of the head. The gape is large,

and the upper jaw somewhat projecting; it is moved

chiefly by the help of the intermaxillary bones, which

are rendered capable of some protrusion by their nasal

process. They are covered by the labial skin, which

is, as it were, rolled over them. Fine, cardiform teeth

are closely set in the lower jaw, on the intermaxillary

bones and on the head of the vomer, where they are

arranged in a right angle pointing forwards. There

are no teeth on the palatine bones or the tongue; but

in the pharynx, above and below, we find two round

patches, close to each other and covered with similar

teeth. The upper pair of patches are larger, more per-

fectly round and set almost in the same plane; the

lower are smaller, flatter and set in different planes,

together forming a right angle in an upward direction.

Of the four branchial arches on each side the first three

are completely free, the fourth generally united through-

out its length to the back wall of the branchial cavity

by a membrane behind it, which sometimes, however,

leaves an opening free. The gill-rakers appear in the

form of verrucose, spinous, bony protuberances; the

branchial lamellm are thin and low. The branchiostegal

reat a length as 1 metre.
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membrane, which is supported by six rays, is united

under the middle of the throat (the isthmus) to the

corresponding membrane on the other side by a con-

tinuation of its skin, which is here of almost the same

breadth as itself, and lias an even, transverse margin,

posteriorly free. When both the branchiostegal mem-

branes are expanded, there thus appears a large arcu-

ate collar round the head. The nostrils are small,

forming on each side two funnel-shaped, dermal ducts,

which are separated by the nasal bone, the one open-

ing lying on the side of and close to the anterior mar-

gin of the eve, the other in front of the latter and

somewhat nearer it than the tip of the snout. The

eyes (cf. the above table) are fairly large — their longi-

tudinal diameter varies between
2

/9 (in young speci-

mens) and V7
(in old) of the length of the head —

and so close together that the space between them,

which is concave, is narrower than their diameter. The

pupil is round; in some specimens oval, with the more

pointed end directed forwards.. The head is armed with

several spinous processes — first with two, pointed,

conical spines in front of the eyes and between the

nostrils, projecting from the sides of the nasal bone

and movable; and secondly with four fixed spines on

its top, which point in a backward direction, one at

the superior margin of each eye and one on each side,

at the end of the occiput. Between the latter runs a

bar on each side of the top of the head, that on one

side being nearly parallel to that on the other. The

four last spines, which look like small horns, have given

rise to the name of Hornskalle (Hornhead). Sometimes

they are wanting, and in their stead we find more or

less sharp tubercles. The fishermen hence believe that

these horns are shed or knocked off in some way du-

ring the spawning-season. On the margin of the pre-

operculum we generally find three (sometimes four)

strong spines. The uppermost is the largest and points

in a backward direction; it never extends so far back,

however, as the opercular spine, which points in the

same direction as it. The second is next to it in size

and also directed backwards: sometimes the tips of both

project above the thick skin which covers them. The

other two are short and flat; the fourth points down-

wards and the third is often wanting, or present on

one side of the body and wanting on the other. The

operculum ends in a long, projecting spine (the oper-

cular spine) and a still longer, thin, dermal margin.

The suboperculum has two spines in its lower margin;

the one points downward and is the longer, the other

is turned inwards in a forward direction and is hidden

by the preoperculum. The interoperculum, as usual,

has its upper posterior corner prolonged into a spine,

which is directed backwards, but is scarcely visible, as

it lies under the point of the downward spine of the

suboperculum. There is also a long spine, which lies

under the skin and is directed backwards, on the true

clavicular bone, and a similar one on the upper cla-

vicular bone. The lateral line is raised, but totally

unarmed. It lies near the back, and follows the dorsal

curve to the end of the second dorsal fin, at about the

30th pore in the line counted from the beginning,

where it curves slightly downwards and then termin-

ates at the middle of the base of the caudal fin. On

each side of the line are scattered irregularly strewn,

stiff scutes, of a singular nature, generally differing in

the different sexes. In the male they are large, flat,

rounder, depressed at the centre and cup-shaped, with

from 3 to 5 or more stiff points, turned outwards in a

backward direction or set in the margin of the whole

scute; in the female they are smaller and narrower,

nearly oblong, with only 1 or 2 spines. In the latter

sex, too, they are not always present, for one may find

specimens entirely without them, others with extremely

few, and so forth. The body tapers conically towards

the tail and is rounded, with the caudal part laterally

compressed to some extent. The back, which rises

somewhat, to the 3rd fin-ray and then slopes evenly

towards the tail, has its two fins quite distinct, but often

set very close together. The first dorsal fin is more

convex, shorter and lower than the second; its two first

rays are usually close together at the base. In Scandi-

navian specimens the number of rays varies between

8 and 10, all simple, pungent and curved slightly back-

wards; in Arctic specimens it is most often 11. The

posterior dorsal fin is larger, with rounded margin, and

in Scandinavian specimens contains from 14 to 16, in

Arctic often 17 and sometimes even 19, simple, articul-

ated and weak rays. The pectoral fins are large, as is

the rule in the genus, oblong and rounded, with from

15 to 17 simple, articulated, round and thick rays. The

7th and 8th rays are the longest, and the fin then

sharply diminishes in length to the last ray, the length

of which is only V2
or

1

/3 of that of the first (upper-

most) ray. As is generally the case in the genus, the

tips of the lowest rays extend somewhat beyond the

fin-membrane. The ventral fins are long (cf. the above
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table), narrow and of almost uniform breadth; they are

set below the pectoral fins, and consist of one, short,

spinous ray and three, longer, soft rays, the middle

ray being generally the longest. The spinous ray, which

is closely united to the first soft ray and hidden by the

skin, may easily escape notice, but is mentioned even

in Artedi. The anal fin contains from 11 to 14 rays,

generally 12 or 13, which are similar to those of the

second dorsal fin. The caudal tin is rounded and

contains 11 or 12 rays, from 7 to 9 of the middle

ones bifid at the tip. Behind the vent is a small,

conical papilla, larger, as usual, in the male than in

the female.

The difference between the sexes is often so great

that the fishermen of the middle portion of the island-

belt on the east coast of Sweden regard them as two dis-

tinct kinds of fishes. The male generally has a more slen-

der body and higher fins, to which we may add the spi-

nous scutes described above and the remarkable character

which consists in the arming of the inside of the rays

of the pectoral and ventral fins with a row of sharp

teeth, beginning about half-way along the rays and con-

tinued almost to the point. The female
,
on the other

hand, usually has a more bulky body and shorter fins,

especially the ventral (cf. the above table), while the

scales of the body, as we have remarked above, are

either wanting or, at least, are fewer and smaller: the

teeth on the pectoral and ventral rays are also wanting.

The difference between the sexes, hoAvever, is not con-

fined to the form alone; there is a still more marked

distinction between them in the coloration, which in the

Sea Scorpion also varies considerably with age, the sea-

son of the year and the environments of the fish. The

coloration also changes suddenly when the fish is drawn

out of the water, and it is hard for anyone who has

not seen a new-caught Sea Scorpion during the spa wning-

season, to realise the blending of brilliant colours which

adorns this fish, in other respects so ill-favoured. Plate

VIII, fig. 2 represents a male, fig. 3 a female, of this

species", but in neither figure does their handsomest

dress, that of the spawning-season, appear, but that

which they generally wear in the Baltic. It is easy,

however, to gain from these figures an idea of the co-

louring in the spawning-season, when we remember that

the colours then become deeper and purer and their

boundaries more sharply defined. The red belly of the

male, its most distinguishing point, acquires a bright

red colour with a coppery lustre, forming a sharp con-

trast to the silvery, drop-shaped spots. In the female

yellow, shading into gold and with more distinct varie-

gations, becomes the predominant colour. It must

not be supposed, however, that all the spots and bands

given in the figures are constant in number, form

and position, for they vary considerably in all three

respects.

The digestive canal is made up of a short, but

wide, oesophagus, which gradually widens into a muscu-

lar stomach, the sac being very distinct. From 8 to

10 appendages, of about the same length, are wreathed

round the pylorus and extend to the end of the sto-

mach. The intestine, which is very thin and fragile,

forms three curves before it opens into the vent. The

livei' strictly consists of one, large, thick lobe, which

is situated on the left- side. It is yellowish brown

in colour, and the gall-bladder is small. The spleen

is small and chest-nut-brown. There is no trace of

an air-bladder. The ovary is divided at- the point

into two lobes with round corners, and contains, for

some weeks previously to the depositing of the spawn,

red eggs of the size of a grain of mustard. There

are two testes, the right one being much the larger,

of a yellowish white colour, marbled with more or

less blackish blue. The urinary bladder is fairly large

and also divided at the bottom into two lobes of dif-

ferent size.

The most common name of the Sea Scorpion among

the fishermen of the Sound and the Cattegat is Ulk, but

it has also many others among the islands of the Baltic,

e. g. Skrabb, Vildkrdks-simpa (Wild-crow Cottus), Horn-

skalle (Horn-head), Skinnskrabba (Skin Cottus), Skcilryta

etc. It- lives only in salt- water, and is found on both

sides of Scandinavia, from the extreme north of Norway

down to the Sound, and then along the island-belt- of

the Baltic at- least as far north as Uleaborg in Fin-

land, according to Malmgren. As we have remarked

above, however, it is in all respects most highly deve-

loped in the Arctic seas, which must, therefore, be re-

garded as its true home. It has long been known in

Greenland and Spitzbergen. Pallas assigned it- to Si-

beria-; but his statement was doubted until the Vega

a These figures and EkstrSm’s description were published, as is known, long- before Gill (1. c.) published his observations on the sexual

difference in the coloration. Cf. Day, 1. c. But even in Farricius (Fn. Groenl ., p. 156) we find: — “maris venter flavus, alboniaculatus.”

Scandinavian Fishes. 24
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Expedition a brought home specimens from the northern-

most parts of that region. It also occurs to the south,

though it is there “degenerate”, as far as the west

coast of France, and on the American coast as far as

New York.

This species is one of those that may be called

migratory. It moves from one place to another along

the coast of the sea which it inhabits, occurring in con-

siderable quantities at a certain spot for some years

and then suddenly diminishing in number, not to re-

appear in any abundance until after the lapse of ten

or twenty years. It occurs in water of no great depth,

where the bottom consists of clay or stones overgrown

with seaweed. Except during the spawning-season it

leads a solitary life and always keeps close to the bot-

tom. It passes the hours of daylight in dark crevices,

awaiting the approach of some victim. It is due to its

sluggish disposition that it spends the greater part of

its existence in idleness and solitude. Rashness and

voracity are the other chief traits of its character. In

the latter respect it is surpassed by few, if any, fishes.

Three Roach, each nearly 100 mm. long, have been

found in a Sea Scorpion 220 mm. in length. Its ti-

midity is so slight that, when touched, it only makes

a leisurely movement to avoid the object that has dis-

turbed it, and soon stops, as still as if nothing had

happened. If it is caught, as often happens at
u
torsTi-

ning” (fishing with hand-lines for Codlings), and then

marked in a way sometimes employed by the fisher-

men, by cutting away a part of one of its fins, and

again dropped into the water, after a few minutes it is

ready to take the same hook and submit to the same

operation. Though so little sensitive, still it is not re-

markably tenacious of life. When drawn out of the

water, it wriggles a few times in its efforts to get free,

and, not succeeding in this, seems quite indifferent to

its fate, seldom showing any marked sign of life, even

though it is still alive. It seems to grow quickly, for

small specimens are rare. In Sweden it probably does

not propagate its species until it has attained a length

of about 150 mm.; no smaller specimens, at least, oc-

cur at the spawning-place. Its movements in the water

are speedy but not prolonged, and the winding curves,

like those of an Eel, in which its body moves, are ap-

parently the result of considerable exertion. The great

size of its fins does not contribute greatly to the speed

of its movements, but seems rather intended to main-

tain the equilibrium of its bulky and unwieldy body.

Its food consists chiefly of other fishes, though, espe-

cially in winter, when the supply of fish is scanty, it

does not despise crustaceans, worms and mollusks. The

spawning-season begins in December and lasts through

the winter; but as early as the beginning of October

these fishes begin in large shoals to approach those

parts of the coast where the bottom consists of sand,

here and there overgrown with seaweed. The males

and females are then in company, but the former are

so greatly in the minority that one scarcely finds one

male to ten females. The latter come nearer shore

than the males, which extremely seldom occur at the

place where the roe is deposited. We might here find

grounds for the conjecture that the roe is fertilized

before its deposition, and that there is some closer

commerce between the sexes out at sea. In this case

the serrate teeth on the inside of the pectoral and vent-

ral fins in the male would help it to retain the female

during copulation.

It is only the female of this species that is used

for food by the poor, who prove the truth of the pro-

verb: “the Cottus is the best of fishes, when there is

no other to be got.” If carefully prepared, the flesh

is eatable, but it always retains a rank flavour which

is repulsive to most people. The liver, however, is

one of the island delicacies, but if eaten in any quan-

tity, its flavour is also unpleasant. The male is con-

sidered poisonous by most of the islanders, and is there-

fore not eaten: they never bring it home, but throw

it back into the sea, as soon as caught.

In the islands on the east coast this fish is some-

times taken in nets really set for the Four-horned

Cottus; and in autumn it is speared with leisters by

torchlight. In consequence of the indifference to danger

displayed by it, the sport is by no means difficult,

and is a common pastime among young people. If

the fisherman misses the fish, it moves only a yard

or two and stops again to await another blow. In

winter it is also fished for with the Blank-mrok (bright

hook), which exactly resembles that used for Perch.

The fisherman chooses a spot in deep water, at the

foot of rocks or precipitous shores where the bottom

is stony. Bacon, meat, the eye of the Cottus or any-

thing eatable whatever is used as bait, for the Sea

Scorpion is no dainty feeder. As it always pays more

attention to the quantity than to the quality of its food,

Cf. Smitt, Catalogue of the Swedish Department of the Fisheries Exhibition in London 1883, p. 174.
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it is probably the bright hook that really entices it.

In the islands on the west coast the Sea Scorpion is

generally taken on the hooks cast for other, more

useful fishes, and often in shore-nets or seines; but it

is usually thrown away or cut up into bait for other

fishes. Fabricius describes, how this fish is taken in

Greenland with the pimpeldon.

(Ekstrom, Smitt.)

THE FATHER-LASHER (sw. oxsimpan).

COTTUS BUBAL1S.

Plate VII, figs. 2 (tf) and 3 ($).

Top of the head furnished with spines and ridges and rough with protuberances and bars. Four preopercular spines,

the length of the uppermost in full-grown specimens being greater than the longitudinal diameter of the eye. Lateral

line straight (without any sharp bend) and armed with spines. The length of the \maxillary bones
,
which is less

than the length of the ventral fins and than 80 % of the base of the anal fin ,
varies between 38 and 56 %, and

the length of the lower jaw between 50 and 72 %, of the length of the base of the second dorsal fin. Least depth

of the tail more than 572 % of the length of the body and varying between 29 and 41 % of the length of the

base of the anal fin. Margins of the branchiostegal membranes united to the isthmus, which separates them. Dermal

fringes often present on the upper margin of the eye and always on the posterior part of the maxillary bones.

Number of rays in the second dorsal fin at most 13, in the anal fin at most 10, in the ventral fins 4.

R. hr. 6«; D. 7— 8|10— 13 ;
A. 8—10; P. 14— 1 5 6

;
V. 1

/3 ;

C. x + 7 ]. 8 1. 9-K-p; L. lat. 82— 35.

Syn. Cottus Bubalis

,

Eupiir., Vet.-Akad. Hand]. 1786, p. 65, tab. Ill,

fig. 2 et 3; Retz., Fn.Suec. Lin., p. 328; Cuv., Val., Hist.

Nat. Poiss., vol. IV, p. 165, tab. 78; Nilss., Prodr. Icliih.

Scancl., p. 97; Ekstr., Vet.-Akad. Handl., 1834, p. 72; Fr.,

Ekstk., Wright, Skand. Fislc., ed. 1, p. 27, tab. 6, fig. 1

et 2; Kr., Damn. FisJce, vol. I, pp. 118 et 582; Sundev.,

Stockh. L. Hush. Sallsk. Handl. 1855, p. 80; Nilss.. Skand.

Fn., Fisk., p. 74; Gthb, Brit. Mas. Cat., Fish., vol. II, p.

164; Lindstr., Gotl. L. Hush. Sallsk. Arsber. 1866, p. 14

(sep.); Steindachn., Stzber. Akad. Wiss. Wien, LVI, I (1867),

p. 694; Coll., Vid. Selsk. F?rh. Christ., 1874, Tillasgsh.,

p. 29; ibid., 1879, No. 1, p. 13; Ltkn, Vid. Meddel. Naturli.

For. Kbhvn, 1876, p. 377; Malm, Gbgs, Boh. Fn., p. 389;

Winth., Zool. Dan., Fiske, p. 9, tab. II, fig. 3; Naturh.

Tidskr. Kbhvn, ser. Ill, vol. XII, p. 10; Day, Fish. G:t

Brit. Irel., vol. I, p. 51, tab. XX, fig. 2; Lilli., Sv., Norg.

Fisk., vol. I, p. 153; Mor., Hist. Nat. Poiss. Fr., vol. II,

p. 302; M6b., Hcke, Fiscli. Osts., p. 46; Jord., Gilb., Bull.
!

U. S. Nat. Mus., No. 16, p. 701.

Obs. Though it was our countryman, Euphrasen, who first gave

the ichthyologists full information of this species, which he discovered

in 1783 at Kyrksund in Bohuslan, we still find by a short, but fairly

clear, description in Schonevelde (Iclithyol ., Slesv. IIols., p. 67: “
alia

\

Scorpii species in Sleia”) that at that early date (1624) he both
|

knew and recognised it as distinct from the common Sea Scorpion. At

about the same time as Euphrasen, StrOm also discovered this species
|

in Norway and adopted it as an independent species, two years before

the publication of Euphrasen’s description, under the name: Cottus

,

capite lateribusque spinosis (see Nye Samling af det Kongl. Norske

Vidensk. Selskabs Skrifter, Bd. 1, p. 151). Valenciennes, on the

other band, was mistaken — and in this mistake he has been followed

by many — when he identified the “Fislc-sympen” of Tonnixg (Trondj.

Selsk. Skrifter, 2:den Deel, Kbhvn 1763, p. 345, tab. XIII and XIV)

with this species. Tonning’s fish was evidently a Sea Scorpion.

The Father-Lasher belongs to a group of the genus

which reaches its highest development in the Pacific

Ocean. Its characters are far more sharply marked

there, and there is the home of the giants of the group

— the Father-Lasher is only a stunted form of the type

which has otherwise been named Enophrys 0

,
Aspicottus'

1

,

Clypeocottus
e

or Ceratocottusf. The character of this

group which is perhaps most important in a systema-

tical respect, lies in the development of the dermal

fringes, which remind us of the relationship between

the Cottoids and the Scorpamoids. Side by side with

this, however, we find a character that, reminds us of

the Gurnard type, in the nakedness and roughness of

the upper part of the head. The head is otherwise dis-

tinguished by the high, but deeply concave, interorbital

region; the broad ridges on the top, which are poster-

° Sometimes 5, according to Kruyer.

b Or 16, according to Day, Lilljeborg and Moreau.

c Swainson, Nat. Hist., Classif. Fish, vol. II, p. 271.

d Aspicottus bison, Girard, Proc. Acad. Nat. Sc., Philad. 1854, p. 130.

e Clypeocottus robustus, Ayres, Proc. Calif. Acad. Nat. Sc., 1854, p. 12.

/ Ceratocottus diceraus, Gill, Proc. Acad. Nat. Sc., Philad. 1859, p. 165.
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iorly continued into strong occipital spines; and the large

lateral spines, the uppermost preopercular spine being

especially prominent on account of its size and strength,

which are sometimes almost monstrously developed, and

being often furnished with lateral spines in the upper

margin. Another peculiarity of this group of the genus

Coitus lies in the armour of the lateral line, which we

have indeed seen before in Centridermichthys hamatus

and Triglops Pingelii, but which may here be of a

strength most nearly approaching to that of the lateral

plates in a Doras (among exotic Siluroids) or of the

armour-plates in the Agoni. Our Father-Lasher is a

dwarf in this respect too, but the Vega Expedition

brought home from Behring Island
3

a Coitus claviger,

size of the parts of the body and in their forms. We,

therefore, here intend to refer the reader to the descrip-

tion of the Sea Scorpion, and to pay attention only to

the differences which may be traced between the two

species. In the Father-Lasher the upper orbital margins

are more elevated, and the interorbital space, therefore,

deeper. These margins are also more nearly parallel,

while in the Sea Scorpion they diverge posteriorly. From

the raised ridges (on the parietal bones), which run

from the orbital margin to the occiput and almost to

a line with the beginning of the first dorsal fin. and

which end, and often begin as well, in a spine directed

back, there projects, at their middle point, a third, more

or less distinct spine, of which there is not a trace in

a species of this group, which lives on sea-urchins, and

of which we here give a figure in order to show at the

same time how the Coitus-type may pass into Cottun-

culus, starting from this group as well as from the pre-

ceding, both in form and coloration, while retaining the

black transverse bands on the light-gray ground colour,

which otherwise characterize juvenile forms.

The Father-Lasher never attains so large a size as

average specimens of the Four-horned Cottus or the Sea

Scorpion. Among the largest specimens we have found,

either in the North Sea or the Baltic, the males have been

at most 150 mm. in length, the females 160 mm. The

usual length of the body is betiveen 125 and 150 mm.

Generally speaking, there is a close resemblance between

this species and the preceding one, both in the relative

the preceding species. These ridges also approach each

other slightly at the middle near the occiput and then

slightly diverge again. From the first and middle spines

there radiate several rows of fine, bony points or small

tubercles, which render the sides of the ridges and the

space between them rough and scabrous to the touch.

There is also a similar roughness on the posterior part

of the raised, upper margin of the orbit, on the higher

parts of the gill-cover, on the larger spines of the gill-

cover, as far as they are covered by the skin, and on

the bridge which interiorly surrounds the orbit and is

posteriorly united to the preoperculum. The uppermost

preopercular spine is especially remarkable for its length,

as it generally not only reaches to the point of the

opercular spine, but even extends beyond it. When the

Cf. Smitt, Catalogue of the Swedish Department of the Fisheries Exhibition in London 1883, p. 175.
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fish expands the gill-covers, an operation usually accom-

panied by a grating noise", and resorted to by the fish

as soon as it is drawn out of the water, these long spi-

nes point upwards and outwards, in a way which gives

them some resemblance to a pair of horns. From this

circumstance has arisen the name of Ox-simpa (babalis).

Besides the long spine, a third part of which generally

projects out of the surrounding skin, the margin of the

preoperculum is furnished with three smaller spines,

which vary in form, but seem to be always present:

the lowest of them is turned downwards and forwards.

The suboperculum is furnished with two or three

pointed spines. Another character which distinguishes this

species, is the circumstance that, from the margin of

the skin which is united to the upper part of the eye,

and which resembles an eyelid, there hang down over

the margin of the iris five or six small, thin, dermal

filaments, the next to the last being twice as long as

the others and, during life, erected vertically upwards 6
.

A similar, though much longer, dermal filament — or

sometimes two— appears at the truncate end of the upper

jaw-bone 6
. The branchiostegal membrane is interiorly

united to the isthmus, without a free fold across the

latter. The course of the lateral line is fairly straight

and forms no curve in its posterior part. It is gene-

rally armed with stiff points, which are anteriorly set

in large numbers on the small, slightly raised, scaly

disks which form the line, but gradually diminish in

number posteriorly and, as a rule, completely disappear

at the end of the second dorsal fink The scattered,

pointed, scaly plates with which the sides of the Sea

Scorpion are furnished, are entirely wanting in this spe-

cies in its adult state; but it passes through a larval

stage, so to speak, during which it has pointed, scaly

spines on the anterior part of the body, both above and

below the lateral line. These spines have disappeared,

however, when the fish has attained a length of 26

mm.'6

,
and the somewhat granulated skin is subsequently

quite unarmed and covered with a clear, thick mucus.

The two dorsal fins are quite distinct, but often only

imperfectly separated from each other. The membrane

of the anterior fin is often united to the base of the

first ray in the second, higher up in some specimens

than in others. In the first dorsal fin there are gene-

rally 8 rays, but sometimes only 7, the two first being

usually closely joined at the base; in the second from

10 to 12 and sometimes 13. The anal fin contains 8

or 9 rays and sometimes 10. The pectoral fins, in

which there are 14 or 15 rays, are completely without

the serrate ridges which appear on the inside of the

rays in the Sea Scorpion. This is also the case with

the ventral fins, which have one, short, spinous ray,

hidden by the skin, and three simple, articulated rays,

the middle one being the longest. The caudal fin con-

tains from 12 to 14 rays, from 7 to 9 of the middle

ones being branched at the tip.

In external form the difference between the sexes

is less striking in this species than in the preceding

one. The male may be recognised, however, by the

more slender body, the larger spines on the head and

the elevation of the anal region into a long, conical

papilla. As usual, however, its chief external distinction

lies in the greater length of the fins, especially of the

ventral, which in this sex, at least when the fish is

over 60 mm. in length, apparently vary between 16

and 20 % of the length of the body, and in ordinary

cases extend as far back as the vent or even farther.

The base of the anal fin, too, is generally longer in the

male, but the distance between the insertion of the

ventral fins and the beginning of the anal fin is less

in the male than in the female, a circumstance which

gives us the general rule that, in the male the base

of the anal fin is at least 80 % of this distance, in the

female at most 76 %. Further, in those respects in which

distinct changes of growth appear, the male represents,

in this species also, the lowest stages of development,

e. g. in the size of the eyes (see the table below).

The difference between the sexes is more apparent

if we observe the coloration, though it is extremely

variable. Our plate gives the colouring of both sexes

as it usually appears (the originals are from the Baltic).

The prevalent green colour is a distinguishing mark

a According to Sorensen (Om Lyclorganer Jios Fislce. Kbhvn 1884, p. 79) this sound originates at the articulation of the preoperculum

with the byomandibular bone. According to Dufosse (Ann. Sc. nat., ser. 5, Tome XIX et XX — 1874), we may conclude that the vibration in

the articulation, which is the immediate cause of the sound, is due to the vibration of the muscles of the hyomandibular apparatus which in these

muscles, as in all others, accompanies their strongest possible contraction. This sound also occurs, though there it is weaker, in the preceding species.

b Cf. above, on (Jentridermichthys hamatus.

c In a specimen 71 mm. in length from Waideguba (Kola Peninsula) the lateral line is without any spine whatever, except the stiff

margin of the middle pores, which is raised in a posterior direction.

d Cf. Malm and Collett.
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of this species; it even extends into the mouth, and

the iris has green radii from the pupil. From the or-

dinary dress of the Father-Lasher one can scarcely

form an idea of its attire during the spawning-season.

Nature then lavishes upon it a wealth of colour which

one cannot sufficiently admire, and which it would be

difficult, if not impossible, to reproduce with the painter’s

brush. We shall endeavour to describe the male in its

spawning dress. The head, back and tail olive-green,

darker above, with a dash of yellowish brown, lighter

below, shading into green. The top of the head mar-

bled with dark olive-brown and thinly strewn with

bluish green spots; the lower part of the head adorned

with numerous, golden figures, interspersed with a few

whitish blue or pearl-coloured spots. The top part of

the body crossed by four, dark olive-brown, transverse

stripes, the first of which is the broadest and extends

down to the insertion of the pectoral fin; the others

strictly extend only to the lateral line, but may be

regarded as being continued a little way below it by

several, large, scattered figures. All these transverse

stripes are coasted by a narrow, pearl-coloured margin,

which is wanting only along the anterior edge of the

first, stripe. The belly half-way up the sides, and the

breast a. handsome golden yellow, with three round,

pearl-coloured spots: one in front of the vent, one by

the ventral fins and the third on the breast; there is

also a whitish stripe straight across the hyoid bone.

Along the lower side of the lateral line scattered, small

spots of a bluish green tint — a. larger spot of the

same colour at the end of the line. The pectoral fins

yellowish brown, the lowest 7 rays olive-green, with

distinct, dark-brown, transverse stripes, which gradually

fade away on the membrane, which is lighter and

speckled with brown: on the inside of these rays three

or four light, pearl-coloured, round spots between the

transverse stripes. Three larger spots of the same co-

lour, edged with a narrow, blackish brown margin, in

a row just in the axil. The ventral fins olive-green at

the base, then light blue, with brownish spots both on

the rays and on the membrane. The anal fin yellowish

brown, with somewhat darker rays, on which there are

three or four dark russet, transverse stripes. The caudal

fin, like the second dorsal, yellowish brown with darker

rays, four or five dark russet stripes and a flame-coloured,

darker yellow membrane. The first dorsal fin darker

than the second, more grayish brown, with a large

blackish brown spot between the fifth and seventh rays,

and throughout finely marbled with the same colour,

though of a lighter shade. The iris blackish brown,

with a fine, yellow ring round the pupil, and bluish

green radii.

In the structure of the internal organs there is no

difference worthy of remark between this species and

the Sea Scorpion.

The Father-Lasher is known, as appears from the

collections of the Royal Museum, from Waidegula (on

Kola Peninsula, near Norway) round all the coasts of

Scandinavia, up the Baltic as far as the island-belt of

Stockholm. Southwards, along the European side of the

Atlantic, its geographical range extends, according to

Moreau, to the middle of the west coast of France, and

according to Steindaciiner, to the coast of Galicia. We
have no knowledge of its occurrence in Greenland (cf.

Jordan and Gilbert). It lives only in salt water. On

the coast of Scandinavia, up to the year 1833, it had

been met with only in Bohuslan and Norway; but it was

then found by Count Bonde in the Baltic, among the

islands round Morko. In the latter place, and also in

the island-belt of Stockholm (cf. Sundevall), it has often

been found since that time, but it occurs in no great

number and is taken only occasionally. When it is

caught, one generally gets a pair, male and female. In

the island-belt of Bohuslan, on the other hand, it is by

no means rare, and is taken there almost as often as the

Sea Scorpion, during the shooting of the seine: speci-

mens of all ages are found, both in summer and in Avin-

ter. In the Sound, according to Wintfier, it is most

numerous and largest at the deeper spots, Avhere the

Avater is from 6 to 10 fathoms in depth, and the bottom

is overgroAvn Avith seaAveed and not of too loose a. nature.

The fishermen scarcely take the trouble to notice this

fish at all: they generally throAV it away or, at most,

use it as bait. They have generally no special name for

it, but use the same name, Ulk, both for it and for the

Sea Scorpion. Malm states, hoAvever, that on Kyrkosund

it is called Hornulke and on Sydkoster Berg-ulke. Ac-

cording to Nilsson it is called I)verguile at. Abekas.

The spaAvning-season of the Father-Lasher, at Avhich

time it is taken in the greatest numbers, occurs at the

end of November and in December. Its food is the

same as that of the other Scandinavian Cotti, consisting

chiefly of crustaceans and small fishes. With these

exceptions Ave knoAv very little of its manner of life.

No special method of fishing is practised for this spe-

cies, nor is it used as food. (Ekstrom, Smitt.)
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COTTUS LILLJEBORG II

.

(Fig. 55.)

Top of the head furnished' with spines and ridges
,
and rough with protuberances. Four preopercular spines

,
the

length of the uppermost being scarcely greater than the longitudinal diameter of the eye, but extending usually as

far bach as the point, of the opercular spine. Lateral line straight and
,

like the sides of the body
,
especially

above the lateral line
,
armed until spines. The length of the 'maxillary bones

,
which is greater than that of the

ventral fins and more than 80 % of that of the base of the anal fin ,
varies between about 55 and' 65 %, and the

length of the lower jaw between about 65 and 75 %, of the length of the base of the second dorsal fin. Least

depth of the tail more than 57* % of the length of the body ,
and varying between about, 35 and 45 % of the

base of the anal fin. Margins of the branchiostegal membranes united to, and separated by, the isthmus
a

. Dermal

papillce on the upper margin of the eye, and dermal filaments on the hind part, of the maxillary bones. Rays in

the second dorsal fin at most 12, in the anal fin 8 or .9, in the ventral fins 3.

R. hr. 5 1. 6; D. 8[ll 1. 12; .4. 8 1. 9; P. 15 1. 1(5; V. V2 ;

C. x +7 + x; L. lat. 25 ad 30 1. 31.

Syn. Cottus Lilljeborgii
,
Coll., Vid. Selsk. Fork. Christ., 1874, Til-

loegsh. p. 25; Ltkn. Vid. Meddel. Naturh. For. Kbhvn, 1876,

p. 376; Coll., 1 . c., 1879, No. 1
,
p. 13; Lillj.

,
So., Norg.

Fisk., yoI. I, p. 158; Malm, Gbgs Naturh. Mus. Arsskr. 1881,

p. 21; Coll., N. Mag. Naturv. Christ., Bd.29, H. 1, p. 54.

If the Father-Lasher, in relation to the Sea Scor-

pion, can lie called the Dwarf Cottus (dvergsimpa ), this

name may be applied with still greater propriety to

Lilljeborg’s Cottus, the length of which, according to

Lutken, is known to rise as high as 54 mm. in the

Faroe Islands, but in Scandinavia has never exceeded

47 mm. In relation to the preceding species, however,

it occupies, in most respects, a place corresponding to

the highest degree of development of the former, though

it retains the above-mentioned spines on the sides of

the body, especially above the lateral line, which in

the Father-Lasher are a character of the larval stage.

The other character which most distinguishes Lillje-

borg’s Cottus, consists in a shortening of the occipital

ridges (the posterior part of the ridges on the top of

the head), which thus end in their posterior, spinous

point at a greater distance from the beginning of the

first dorsal fin. Though the separation between the two

dorsal fins is more distinct than is generally the case in

the preceding species, still we can apparently find no

constant difference in this respect. On the other hand,

the great difference in the length of the maxillary bones 4

,

especially in comparison with the length of the ventral

fins, should afford a definite character easy of employ-

ment. The spinous armour of the body displays a strik-

ing similarity to that of Centridermichthys hamatus

,

but

is still closer, especially above the lateral line, and ex-

tends as far back as the end of the second dorsal fin.

One row of these spines, more developed than the others,

coasts the bases of both dorsal fins, just as in the spe-

cies referred to. Below the lateral line too, there are

numerous spinous scales on the anterior part of the

sides, but on the posterior part they are thinly scattered.

The belly is smooth or finely granulated. These spinous

scales
0

are simple spines, erected in a backward di-

rection, just like those of the lateral line
01

.

a Sometimes, however, with a distinct trace of a dermal fold straight across the isthmus.

b Even Collett remarked that in Cottus Lilljeborgii the gape is relatively larger and broader than in C. bubalis.

c “Granular points’’, Malm; “bony protuberances”, Lilljeborg.

d Cf. the above description (p. 189, note c) of the armour of the lateral line in a specimen of Cottus bubalis from Waideguba.
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The coloration of Lilljeborg’s Cottus is essentially

the same as that of young Cotti in general and espe-

cially like that of young Father-Lashers. It is pale

yellow, with four or five broad, black, transverse bands

over the head and back, the last two or three extending

over the caudal region down to the ventral side and

more or less confluent. The fins are crossed by rows

of grayish brown spots.

Lilljeborg’s Cottus is known from the shallower

spots on the coast of Norway up to Trondhjem Fjord,

from Bohuslan and from the Faroe Islands. According

to Malm’s observations in Bohuslan, it “generally lives

at about the same depth as Cottus scorpius; but as the

latter is most often found in the Zostera region and C.

bubalis in the Laminaria region, it would appear that

C. Lilljeborgii prefers the Corallina region.” Of the spe-

cimens belonging to the Royal Museum two were taken

by Lecturer Olsson on the coast of “Bohuslan, 1869,” to-

gether with Cottus bubalis, and another by Professor S. Lo-

ven in Gullmaren. Malm mentions eight specimens from

Bohuslan, belonging to Gothenburg Museum ; but whether

the species is common there, we can hardly judge as yet.

Cottus Lilljeborgii is of no economic importance,

but is all the more interesting from a scientific point of

view, for most of the characters assigned to it above,

Length of the body expressed in millimetres..

„ ,, „ head in % of the length of the body

„ „ „ maxillary hones.. „ ,, ,, „ „ „ „ „

„ „ „ lower jaw „ „ „ ,, ,, „ „ „

Longitudinal diameter of the eye
,, „ ,, ,, ., „ „ „

Distance between the first dorsal fin and the tip of the snout „ „ ,, ,, „ „ „

„ „ „ beginning of the first dorsal fin and
that of the second „ „ ,, „ „ „

Base of the second dorsal fin
,, „ ,, ,, „ „ „ „

Length of the ventral fins „ „ „ „ „

Distance between the insertion of the ventral fins and the

beginning of the anal fin
,, ,, „ ,, „ ,, ,,

Distance between the tip of the snout and the beginning of

the anal fin „ „ „ „ „ ,, „ „

Base of the anal fin „ „ ,, ,, „ „ „ „

Least depth of the tail :. „ „ „ „ ,, „ ,,

Least breadth of the interorbital space in % of the length of the maxillaries

Length of the maxillaries in % of the base of the second dorsal fin

„ „ „ lower jaw „ „ „ „ „ „ „ ,, „ ,,

I

Least depth of the tail in % of the longitudinal diameter of the eye

correspond to the highest stages of development in the

preceding species, but are combined with a retention of

the spinous, larval dress of the latter. So closely related

to each other are these two species, that one might rea-

sonably regard Lilljeborg’s Cottus as a Father-Lasher

which had adopted in youth the characters of the adult

state. This opinion, however, is refuted by the differ-

ence which lies in the above-mentioned shortening of

the occipital ridges and in the smaller number of rays

in the ventral fins, the former circumstance indicating

a. special approach towards Cottus claviger. As long as

a constant difference exists, we must, of course, retain

the species in the system as distinct. In other respects

we see, according to the table given below, that, where

in Cottus Lilljeborgii the proportion is highest — e. g.

in the length of the maxillary bones relatively to the

length of the body — Cottus bubalis approaches it by

the increase of the proportion with age. Again, where

in the former species the proportion is comparatively

low — e. g. in the relative lengths of the base of the

second dorsal fin and of the body— we find in Cottus

bubalis, both in the male and in the female, that the

proportion sinks with age, more or less regularly, but

still distinctly. The table also shows the relations between

these two species and their near relative Cottus claviger.

Cottus bubalis.
Cottus Lillje-

borgii.

Cottus

claviger.

Behring

I.

15th

Aug.,

1879.

Bohusliin.

S.

Loven,

1871.

Bohuslan,

Humlesiicken,

16th

April,

1887.

H.

Steohfelt.

to
o

cc
cc FI
P1

2.

B'

Cp
ct

crq

O

B'

i—*

co

O
C/D

C/3

O
3

Bohusliin,

Kristineberg

1885.

Kola

Peninsula.

Waideguba,

28th

September,

1877.

LI.

Sandeberg.

The

Baltic.

Mdrlio,

Nov.

1883.

Eksteom.

The

Sound.

Raa

1882.

Trybom.

Bohusliin,

July,

1835.

I1
’.

SUNDEVALL.

w
c

p?

CO
GTiO

O
c«

O

Bohuslan.

S.

Loven.

d1

a* c? d
71

9 9 9 9 0* 9 d1

26.2 63 66 70 125 71 133 139 160 41 47 257

30.9 30.i 31. s 33.7 33.6 29.6 33.8 32.4 33.9 31.6 31.5 34.2

10.7 ll.i 11.8 lO.o 12.4 10.6 12.4 12.6 13.s 14.6 14.o 13.6

13.7 14.6 16.o 16.i 16.8 14.i 15.o 15.8 16.9 17.5 16.6 16.8

9.6 7.9 7.9 7.4 7.o 5.7 6.2 6.i 6.2 8.8 8.9 5.6

30.6 29.o 31.8 30. o 31.6 28.6 31.7 30.2 31.2 29.5 28.7 32.3

19.x 17.4 19.7 20. o 19.8 18.7 20.3 20.i 16.6 17.i 21.3 17.5

25.9 28.6 27.3 24.7 24.o 28.2 24.0 23.8 25.o 23.4 25.5 24.9

11.4 16.o 16.7 17.i 20. o 15.5 15.0 13.0 14.3 12.2 12.7 15.i

21.3 21.9 22.7 24.3 23.2 31.4 26.3 25.2 23.i 25.6 25.7 33.o

45.8 47.6 45.8 48.6 51.6 48.7 52.6 50.3 50.6 51.7 51.i 53.4

19.i 20.5 18.2 20. o 19.2 18.3 15.9 18.0 17.5 14.6 16.6 17.5

6.8 6.0 6.0 6.1 6.o 6.3 6.6 6.o 5.8 6.6 5.9 6.6

46.4 42.9 41.o 50. o 35.5 34.7 33.3 30. o 34.i 33.3 27.3 31.4

41.2 38.8 42.8 40.4 51.7 37.5 51.5 42.7 55.o 62.5 55.o 54.7

53.o 51.i 57.7 65.3 70. o 50. o 62.5 53.6 67.5 75.o 65.0 67.6

72.0 76.o 76.9 82.6 84.i 112.5 107.3 98.8 93.o 75,o 66.7 117.2
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Subfamily T R I G L IN IE.

Head cuirassed. Air-bladder present.

The presence of the air-bladder and the appearance

of the head, which is almost naked, but armed by the

thickening and granulation of the external bones, to-

gether with the fairly uniform covering of scales on

the body, distinguish the subfamily of the Gurnards

from that of the true Cottoids. In the preceding sub-

family, however, we have seen numbers of intermediate

forms between it and the Gurnards. In a specimen of

Cottas claviger a great part of the head displays the

same nakedness and the same granulation; but the most

striking external similarity appears in the spines which

occur along the base of the dorsal tins in Centrider-

michthys hamatus
,
Cottas Lilljeborgii and the young spe-

cimens of C. babalis. Similar spines are here a con-

stant character of that genus which has given its name

to the subfamily, and here they are firmly attached to

the subjacent interspinal bones, a circumstance which,

as a rule, renders their number constant in each spe-

cies and equal to the total number of rays in the two

dorsal fins. The difference between the upper and

lower rays of the pectoral fins, which is wel 1 marked

in the preceding subfamily, is here maintained in one

of two ways: either some of the lower rays become

free, digitate organs of touch and motion, or the upper

(smaller) part of these fins (in Dactylopterus

)

is wholly

detached from the lower (posterior). In connexion

with the cuirass of the head we find a marked de-

velopment of the bones of the suborbital ring, which

are firmly united posteriorly to the preoperculum and

anteriorly cover the sides of the whole snout, projecting

to a greater or less extent — in some forms like spa-

tulate processes — beyond the snout itself, and at the

same time covering the maxillary bones, when the

mouth is closed. The development of the air-bladder

constitutes a distinct difference from the preceding family:

the sounds which the Gurnards are capable of producing

much more generally and more loudly— a circumstance

which has given them their Swedish name, knorrhanar

(“Crooners”)— arise from or at least are intensified by the

vibrations of the air-bladder. These vibrations are due

to the strong contraction, accompanied also by rapid

vibrations", of the muscular sheathing of the air-bladder

itself, of the adjacent intracostal muscles or even of

the large lateral and abdominal muscles. For the same

purpose the air-bladder is furnished with special muscles,

and also, probably for the same purpose, the property

of changing the strength and tone of the sounds, gene-

rally divided into chambers by a constriction, either

anteriorly, as in Trigla gurnardas, or anteriorly and

posteriorly, as in Dactylopterus

:

it may also have lateral

processes, as in Trigla lucerna, in the form of long

horns, lying along the sides*. The gill-openings are

generally normal in these fishes; and there is a perfect

branchial slit even behind the fourth branchial arch.

Through the strong covering of scales on the body

several of these fishes, notably Dactylopterus and Peri-

stedion
,
come so near the following family (Agonidce )

that they have sometimes c been referred to it; but the

structure of the head and the air-bladder speaks in

favour of their retention close to the Gurnards.

The appearance of the Gurnards is peculiar, but

their manner of life still more so. The Gurnards and

Malarmats are really to be regarded a s bottom -fishes

which use the free, lower rays of the pectoral fins as

feelers in searching for food at the bottom, or even as

creeping-organs, and which often betray, by the traces

of wear in the points of the prominent preorbital bones,

that these bones have been used to root up the bottom.

But they are frequently found in the open sea, and

are then scarcely inferior in swiftness of motion to

a According to Dufosse. Linnaeus, in bis concise, but telling, style, described this sound with perfect fidelity to nature, and hinted

at its source in Trigla gurnardus: “Captus in abdomine inurmurat, moribundus tremit” (Fauna Suecica
,

ed. II, p. 120). Cf. also Moreau,

Comptes Rendus, 1864, II, p. 436.

6 Cf. Yarrell, British Fishes
,

ed. 2, vol. 1, p. 40; Kroyer, Danmarks Fiske, vol. 1, p. 116; Dufosse, Ann. d. Sc. Nat. ser. 5,

Tome XIX (1874), art. No. 5, pp. 38 etc., pi. 16— 19; Tome XX (1874), art. No. 3. pp. 47 etc.; Sorensen, Om Lydorgancr hos Fiske,

p. 129.

c Gunther, Introd. Stud. Fish., p. 481 (Handh . Ichtliyol., p. 341).

Scandinavian Fishes.
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any other tish, not excepting the Mackerel. Their re-

latives, the Flying Gurnards, always sport at the sur-

face, or leap up into the air, hovering there on their

parachutes, the large pectoral tins, which are spread

like wings.

The subfamily is represented in all the tropic and

temperate seas. Jordan and Gilbert estimate the

number of species at about 40, distributed among 5

genera. Only one of these genera belongs to the Scan-

dinavian fauna.

Genus TRIGLA.

Ventral fins far apart and containing 5 soft rags. The three lower rags of the pectoral fins free and finger-like.

The lower jaw
,

the intermaxillary hones and the head of the vomer set ivitli fine, cardiform teeth: the palatine

hones toothless. The true scales thin, dilate and extremely small.

In olden times, and even in Artedi, the Gurnards

were referred to the same genus as the Mullets; and

the generic name Trigla ought really to be conferred

on the latter fishes, if more attention were paid to

classical order than to Linnaeus’s authority". We now,

indeed, set them far apart in the system; but the opin-

ion of the old writers finds some ground not only in

the red colouring, which often prevails in the Gurnards

too, but also in the structure of so important an or-

ganic system as that of the lateral line. In the Gur-

nards this system is insignificant on the cuirassed head;

but its distribution on the body reminds us of that in

Mullus, and is sometimes far better developed. The

scales of the lateral line are much larger than those

of the rest of the body, and often armed with spines,

as in some Cottl. They are sometimes of the usual

form, oblong or of slightly greater depth than length,

and pierced with only few branches of the lateral canal

as in Trigla gurnardus, where only one lateral

branch of this canal runs obliquely downwards and

backwards in the posterior part of the scale. Some-

times, however, they are pierced with a finger-like

branching of the canal, which strongly resembles that in

Mullus'
1

,
as in the middle of each scale of the lateral

line in Trigla plni. In this species, however, these

scales are diminished in length, but increased in depth,

by lateral processes (upwards and downwards) which

call to mind the scales in Pterycombus

:

in each of

these scales, too, the canal sends out two lateral bran-

ches, one upwards and one downwards, each with lateral

ducts in a backward direction, which, like the chief

branch, open into pores in the scale. In some instances

the scales of the lateral line are prolonged upwards to

the spinous plates of the dorsal fin-groove, or the two

lateral branches are so well developed that they are

continued, with lateral ducts and pores, in dermal folds

both above and below the scales of the lateral line.

In Trigla lineata, an inhabitant of the Mediterranean

and the neighbouring parts of the Atlantic, the system

may spread in this way almost over the whole of the

body. Furthermore, the lateral line in the Gurnards

is not only unbroken and perfect along the whole body,

but also divides, at the tail, into two, forked branches

on the caudal fin: the upper branch usually runs be-

tween the second and third rays above the middle of

the fin, the lower between the first and second rays

below this point; and, as a rule, both these branches

extend to the extreme hind margin of the fin. With

regard to the structure of the fin rays in this genus,

we may remark that, as a rule, by far the greater

portion of the rays in the anal fin are simple, only

the antepenultimate and penultimate being sometimes

branched at the tip, while in the second dorsal fin most

of the rays are branched, only the first two or three

being simple. All the latter rays are, however, articulated,

and the last two are very closely joined at the base.

The genus Trigla contains about 15 known species,

and is spread over the Atlantic, though not known

with any certainty in its western regions, round the

Cape of Good Hope to New Zealand. The three spe-

cies found within the limits of the Scandinavian fauna

may be distinguished as follows:

A

:

Scales of the lateral line high, their upper

processes extending to the lateral plates

of the dorsal fin-groove... Trigla pini.

B

:

Scales of the lateral line of ordinary form.

a: Scales of the lateral line spinous.

Pectoral fins shorter than the base of

either the second dorsal or the anal fin Trigla gurnardus.

h: Scales of the lateral line unarmed.

Pectoral fins longer than the base of

either the second dorsal or the anal fin Trigla lucerna.

a Systerna Natures, erl. X, tom. I, p. 300.

b See EngstrOm, Om Fjallens byggnacl hos Osteopterygii
,

disp. Lund 1874, tab. I, fig. 13.
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THE RED GURNARD (S\V. KODIvNOTEN “).

TRIGLA PINI.

Fig. 56.

Scales of the lateral line 70—73 in number
,
unarmed

,
thin, elongated upwards and downwards by processes, the

upper ones extending to the spinous plates of the dorsal fin-groove , of which the posterior are smooth , but sharp

,

and end in a spinous point , the anterior (at the sides of the first dorsal fin) serrated. Number of these spinous

plates 27 or 28. First spinous rag of the anterior dorsal fin tuberculated or serrated at the anterior margin.

Length of the head
1

/i of that of the body. Length of the snout less than
1

/ 2 of that of the head. Interorbital

space concave: its breadth in young specimens 'f, in old V7 , of the length of the head. Diameter of the eye in

old specimens nearly
1

/f' of the length of the head. Pectoral fins somewhat shorter than the head
c

,
whitish on the

outside and dark blue or greenish gray on the inside. Colour of the body rose-red.

Fig. 56.

E. hr. 7; 1). 8. 1. 9] 1 8 1. 10; A. 16 1. 17; P. (1 + 7 + 3) + 3;

F. 1

5 ; (J. ,.r + 9
! ^ j

+ x; L. lat. 70— 73.

Sign. Cuculus, Willughby (eel

.

Raii) p. 281 (descr., nec fig.); Art.

( Trigla , 7) Gen., p. 45; Syn., p. 74; Lin. ( Trigla cuculus)

Syst. Nat., ed. -X, tom. I, p. 301 (synon. vix hujus spec,

quia D. 9
[

1 6 1. 17 dicitur; vide adn. infra).

Trigla pint, Bloch, Ausl. Fisclu, part. VII, p. 130, tab. CCCLV

;

Gthr, Cat. Brit. Mus., Fish., vol. II, p. 199; Moreau, Hist.

Nat. Poiss. Fr., part. II. p. 266.

Trigla cuculus, Yarr., Brit. Fish., ed. 2, part. I, p. 38; Stkind.,

Stzber. Akad. Wiss. Wien., LVI, I (1867), p, 680; Malm,

Ofvers. Vet. Akad. Fork. 1870, p. 825; Coll., Vid. Selsk.

Fork. Christ., 1874, Tillasgsh., p. 37; Malm, Gbgs, Boh. Fn.,

p. 397; Tillier, Mem. Soe. Sc. Nat., Math. Cherbourg, tom.

XXII (1879), p. 276; Day, Fish. G:t Brit., Irel., part. I,

p. 58, tab. XXIII; Lii.lj., Sv., Norg. Fisk., part. I, p. 179;

Jord., Gilb., Bull. U. S. Nat. Mus., No. 16, p. 733.

Ohs. Before Bloch’s time this species cannot be regarded as

fixed with any certainty. LiNNiEUS in his Systema Natures
,

ed. X,

was chiefly only Artedi’s mouthpiece; and the latter has evidently

copied Willughby, whose figure (in Plate S. 2) represents a Trigla

lyra. The number of rays in the second dorsal fin which Linnaeus

(1. c.) assigns to this species, also shows that he really referred to

the latter species; and this is also the case with Trigla cuculus in

his Museum Adolphi Friderici
,

toini 2di. prodr., p. 93. Among other

relics of this Museum the present Royal Museum still possesses five

jars: one labelled Trigla cataphracta and containing a specimen of

Peristedion cataphractum; two labelled Trigla cuculus, the one con-

taining a specimen of Trigla lyra and the other one specimen of the

same species aud another of Trigla lucerna, var. poeciloptera

;

a fourth

labelled Trigla hirundo and containing a Trigla gurnardus
;
and a fifth

labelled Trigla hirundo, fi? and containing a Lepidotrigla aspera.

“ Malm, 1. c.

b In young specimens as much as 3
/ 10 ,

according to Steindachner.

« —4
j 9

of the length of the body, according to Tillier.
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The Red Gurnard is, in all probability, scarcely to

be considered as a stationary fish within the limits of

the Scandinavian fauna. It is common on the coasts

of Great Britain and Ireland and the west coast of

France"; but in Spain and Portugal Steindachner

found only solitary specimens in the fish-markets,

and in the Mediterranean, according to Bonaparte 6

,

it is less common than in the Atlantic, where it also

becomes probably rarer the farther south we go, for

in Madeira, according to Lowe c

,
it is “rarior”. It is the

only true Trigla which has sometimes, it is stated, been

found on the American coast'
2

,
where this genus is else

represented by Prionotus, with teeth on the palatine

bones as well. According to Valenciennes it is highly

valued in Paris for the firmness and good flavour of

its flesh, and often brought to market. In Scotland,

according to Couch 6

,
it is held in small esteem; but in

England it is said to sell well, and only on account of

its inferior size to be regarded as inferior to the Tub-

fish and the Piper. “The usual habit,” says Couch, “of

this species, as of the whole family, is to keep near the

bottom in moderately deep water; and there they feed

on shellfish, crabs and small fishes, with a variety of

other creatures inhabiting the bottom of the sea. They

also take a bait freely, but are caught in the greatest

abundance with trawls. I have found them with spawn

well developed at the opposite seasons of January,

April and June.”

In Scandinavia, to the best of our knowledge,

only two specimens have been taken, and these at about

the same date in places not far apart. The one was

taken “about 1869” according to Collett, in Christi-

ania Fjord, the other was caught on the 3rd of June,

1869, just off Stromstad, and preserved by Dr. C.

Cederstrom. The latter specimen now belongs to

Gothenburg Museum, and was lent us by the Keeper,

Dr. A. Stuxberg, to serve as the original of our figure.

As it has been described minutely by Professor Malm,

we shall here content ourselves with adding some of

its most characteristic points; and for the sake of

comparison, we append the corresponding measurements

made on specimens of the two following species.

Length of the body from the middle of the tip of the snout to the middle of the hind margin
in millimetres -

Length of the head to the tip of the opercular flap in %

,, „ „ ,, „ „ top of the hind margin of the preoperculum „ ,,

„ ,, „ snout „ ,, anterior margin of the orbit „ ,,

„ ,, „ „ ,, anterior nostril „ „

Length of the body from the middle of the tip of the snout to the point of the pectoral

tins, when folded „ „

Length of the pectoral fins „ „

„ „ ,,
ventral „ „ „

Distance from the middle of the tip of the snout to the vent
,, „

Length of the base of the first dorsal fin „ „

„ „ ^ „ second „ „ „ „

j? 5 ? ?? ?? ??
Jinal

,, ,,

Length of the second ray in the first dorsal fin „

Greatest depth of the body at the beginning of the first dorsal fin „ „

„ breadth „ „ ,, „ „ „ „ ,, ,, „ „ „ „

Least depth of the tail
, „

Least breadth of the interorbital space „ „

Longitudinal diameter of the eye „

the caudal fin,

the length of

expressed

the body

Trigla

pini.

Trigla

gurnardus.

Trigla

lucerna

var.

j)oeciloptera.

295 298 224

26.i 26. s 26.8

21 .o 21.5 21.6

12.5 11.7 12 .i

4.4 4.7 4.9

45.8 42.9 55.4

23.4 18.4 30.3

22.4 21 .o 23.6

44.7 48.6 46.0

16.5 15.4 14.3

32.2 30.2 29.2

29.6 29.5 25.5

16.o 17.i 14.5

16.6 19.4 14.5

14.2 14.3 14.o

4.i 3.7 4.4

3.4 5.7 4.5

6.4 B.o 5.8

“ Cuv., Val., Hist. Nat. Poiss., vol. IV, p. 33.

h Icon. Fauna Italica
,

Pesci
,
No. 9G (Fasc. XI, p. 58).

c Trans. Zool. Soc. London, vol. II (1841), p. 175.

d Valenciennes, 1. c., p. 54; Mitchill, Trans. Lit. Phil. Soc. N. York, vol. I, p.449 (Polynemus tridigitatus, according to Day, 1. c.)

;

Jord., Gilb., 1. c.

e Fish. Brit. Isl ., vol. II, p. 19.
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THE GREY GURNARD ( S\V. KNORRHAXEN.)

TRIGLA GURNARDUS.

Plate XI, fig. 1.

Scales of the lateral line about 73 in number 0
,
scutiform

,
reversely linguiform or obovate

,
armed with spines. Mar-

ginal plates of the dorsal fin-groove 27 or 28 in number
,
tuberculated

b

,
but extremely seldom spinous. First two

or three
c
spinous rays of the anterior dorsal fin tuberculated. Length of the head to the tip of the opercular flap

( relatively greater in old specimens than in young ) from 25 to 27 % of the length of the body. Length of the

snout less than
1

/2 that of the head. Breadth of the interorbital space
,
which is slightly concave

1

l

,
about

1

/f or
1

/6 ,

and the diameter of the eye about 22 %f of the length of the head. Pectoral fins ( usually longer in the male

than in the female) considerably shorter than the head °, blackish or gray, with white rays — the 7 or 6 middle

ones branched once — and with, white spots on the inside. Colouring of the body superiorly gray or brownish

red, with or without white spots and

R. hr. 7: D. 8 1. 9|l8—20 ;
A. 18—20; P. (1+7+3 1.

1 + b + 4) + 3; V. f
1

-

;

(J

.

iz? + 9 + x
;
D. lot . 72—7b.

Syn. Gornatus seu Gurnardus griseus, Willughby (ed. Raii) p.

279. Trigla
,
No. 8: Art., Gen. Pise., p. 46; Syn. Pise.,

p. 74.

Trigla Gurnardus, Lin., Syst. Nat., ed. X, tom. I, p. 301
;
Bloch,

Fisclie Deutschl., part. II, p. 121, tab. LVIII; Retz., Fn.

Suec., Lin., p. 341; Faber, Fische Isl., p. 123; Cuv., Val.,

Hist. Nat. Poiss., vol. IV, p. 62; Nilss., Prodr. Ichth.

Scand., p. 87; Fries, Ekstr., We., Slcand. Fisk., ed. 1, p.

15, tab. 3, fig. 2; Kroy., Damn. Fislce, vol. I, pp. 83 et

581; Yarr., Brit. Fish., ed. 2, part. I, p. 53; Nilss.,

Skand. Fn., Fisk., p. 53; Gthe, Cat. Brit. M/us., Fish., vol.

II, p. 205; Couch, Fish. Brit. Isl., vol. II, p. 27, tab.

LXVIII; Malm, Ofvers. Vet. Akad. Forh. 1870, p. 829;

Coll., Vid. Selslc. Forh. Christ. 1874, Tillasgsh., p. 37;

Malm, Ghgs, Boh. Fn., p. 405; Winth., Zool. Dan., Fislce.

p. 12, tab. II, fig. 8; Id., Naturh. Tidskr. Kbhvn, ser. 3,

vol. XII, p. 10; Coll., Vid. Selsk. Forh. Christ. 1879, No.

1, p. 15; Tillier, Mem. Soc. Nat. Sc. Natur., Math., Cher-

bourg, tom. XXII (1879), p. 265; Day, Fish. G:t Brit.,

Irel., part. I, p. 62, tab. XXV; Mob. Hist. Nat. Poiss. Fr.,

tom. II, p. 274; Lillj., Sv., Norg. Fisk., vol. I, p. 172;

Mob., Hcke, Fisch. Osts., p. 49; Coll., N. Mag. Naturv.

Christ., vol. 29 (1884), p. 57.

Trigla Hirundo
,

Lin., Syst. Rjlat., ed. X, tom. I, p. 301; Fn.

Suec., ed. II, p. 120; Mus-. Ad. Frid., tom. II prodr., p. 93.

longitudinal white stripes on the sides.

Trigla Cuculus

,

Bloch, Fische Deutschl., part. II, p. 124, tab.

LIX; Cuv., Val., Hist. Nat. Poiss., vol. IV, p. 67; Gthr,

Cat. Brit. Mus., Fish., vol. II, p. 207.

Trigla milvas, Lacep., Hist. Nat. Poiss., vol. Ill, pp. 340 et

362 (adn. tamen D. 1 0 j

1 7 ;
A. 15); Bonap., Fn. Ital., Pesci,

fasc. X, tab. 94, fig. 3; Mor., Hist. Nat. Poiss. Fr., vol.

II, p. 278.

Trigla Blochii, Yahr., Hist. Brit. Fish., ed. 2, vol. 1
, p.

56; Couch, Hist. Fish., Brit. Isl., vol. II, p. 29, tab.

LXIX.

Trigla nigripes

,

Malm. Vide infra.

This fish is known by several names in the western

islands: its most common name in Bohuslan is Knot,

in Stroinstad it is called Halhos. The name Knorr-

hane (“purring cock”), which is really Scanian, has

arisen from the circumstance that, when drawn out of

the water, the fish makes that purring sound the origin

of which we have explained above.

The Grey Gurnard occurs along the whole of the

west coast of Scandinavia. In the Baltic, according to

Nilsson, it penetrates to the coast of Blekinge, and,

according to Winti-ier, to Christianso (N. E. of Born-

holm), though it is rare there, but fairly common west
* ‘

/

a From 72 to 76, according to Steindachner.

6 At least the anterior: in full-grown specimens all.

c Sometimes the fifth ray too, according to Tillier.

d More so in young specimens.

e From -/
13

to 2
/n of the length of the head to the tip of the lower opercular spine, according to Steindachner. According to our

measurements varying between 17 and 21 %, i. e. about 17 % (in young specimens) and from 18 to 2 1 '% (in old), of the length of the head

to the point of the opercular flap.

/ According to our measurements varying between 27 % (in a specimen 70 mm. long) and 20 (in a specimen 300 mm. long) of

the length of the head to the point of the opercular flap.

3 From 4
/ 19

to
4
/24 of the length of the body, according to Tillier. These fins too, are comparatively longer in young specimens than

in old, but their tip never extends behind the middle point of the length of the body.
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of Rugen. It is also known from the extreme north

of Norway and from Iceland to Spain and Portugal,

and also in the Mediterranean and the Adriatic Sea.

The surface of the bones of the head is adorned

with numbers of tuberculated lines, which radiate from

certain points. The nostrils are situated in a slit,

covered with skin, between the preorbital and nasal

bones; the anterior is small and round, with a some-

what raised margin, the posterior larger, obliquely set

and elongated. In the front part of the anterior margin

of the eye are two or three sharp spines, and, in young

specimens, a spine of equal size and also pointing in

a backward direction, in the posterior part of this

margin. Behind the eye, in young specimens in par-

ticular, a sharply defined, spinous ridge runs along

the temple at the side of the occiput, and ends in a

thick, sharp spine, belonging to the posttemporal bone.

Similar, but smaller spines, also appear in the lower

part of the hind margin of the preoperculum. In

young specimens there are also distinct occipital spines,

corresponding to those which are so characteristic of

the preceding genus. The operculum is tipped with

two sharp spines, the lower being the longer. The

clavicular bone, too, is armed with a strong spine just

above the pectoral fin. The ventral fins are inserted

below or a little behind the pectoral, and in adult spe-

cimens are somewhat longer than the latter: in young

specimens the reverse is sometimes the case. Of the

three free rays of the pectoral fins the third is the

longest and the first the shortest. When pressed close

to the body, they are straight, but they form a geni-

culate curve, with the points turned backwards, when

they are extended forward in a downward direction.

In the first dorsal fin, which is of about the same height

as the body and twice as high as the second, the third

ray is usually the thickest and but slightly shorter

than the second; but the rest diminish in length so

sharply that the fin slopes suddenly in its posterior

part. According to Lilljeborg the length of the long-

est rays in this fin, in adult specimens, is greater in

the female than in the male, being about equal, in the

former, to the distance from the tip of the snout to

the hind margin of the orbit, and in the latter less

than this distance". The total number of rays in both

dorsal fins varies between 27 and 29. The vent is

somewhat, though sometimes only very slightly, in front

of the middle of the body. The stomach is large and

triangular, with thin walls. The intestinal canal forms

two curves and is furnished with 7 pyloric appendages.

The liver is small, and consists of two lobes: in young

specimens it is relatively larger and more completely

divided. The air-bladder is large, simple posteriorly

and divided anteriorly into two, short, terete lobes.

In this fish, too, the coloration is very variable.

Most often the upper part of the body is grayish

yellow, strewn with bright, white dots, which below

the lateral line sometimes unite into vermiform streaks,

and the belly and lateral line white. In other speci-

mens the white dots are surrounded by a small, black

ring, which gives them the appearance of small ocelli.

In others, again, there is no trace of these spots.

Specimens also occur of a more or less dark, reddish

brown colour, instead of the grayish yellow, and with

the lateral line and the ventral sides strongly tinged

with yellow. It is this colour-variety which we have

represented in our figure, and which, if we are not

mistaken, is rather a character of young specimens.

The caudal, pectoral and dorsal fins adopt the colour

of the body; the anterior of the latter pair is always

the darker, and has a more or less distinct, blackish

spot at the margin, between the third and fifth rays.

The Grey Gurnard attains a length of from 350

to 400 mm. 6
It is specimens of this size that are

generally taken in Bohuslan. It lives at the same spots

and in water of the same depth as the Haddock and

Whiting, and is taken on the hook together with

these fishes. According to Kroyer it is also occasion-

ally taken by fishermen whiffing for Mackerel, even

when the wind is so strong and the speed of the boat

so great that the Mackerel does not bite readily. Ac-

cording to Couch it is a gregarious fish, and sometimes

(during the spawning-season?), in fine summer-weather,

collects in large shoals at the surface and slowly rises

and sinks in the water, crooning, as if with pleasure.

“ Even if this sexual difference be restricted to specimens over 260 min. in length, there are many exceptions. Among the numerous

measurements on which the appended table is based, we have found that a male of Trigla gurnarclus had one of the longest rays in the

first dorsal fin and, at the same time, the shortest snout. Tillier (I. c.) has also failed to discover any constant external differences be-

tween the sexes in this species.

b According to Pennant (see Day) it may attain a length of 2 1
/2 ft. (762 mm.).
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Malm found ripe eggs in a female Grey Gurnard at

the middle of July; and the fishermen assured him

that this fish "has no (visible) roe, either in spring or

in autumn.” According to Sars the eggs float at the

surface during their development".

This fish is eaten in Sweden as well as in other

countries, though it is not considered a delicacy, as

the flesh is somewhat flabby and insipid. There

is no special fishery for it, hoAvever. Its food con-

sists chiefly of shellfish, crustaceans and small fishes.

Malm found the stomach of a female crammed with

Sprats.

(Fries, Smitt.)

Table showing partly the most important changes of growth in Trigla gurnardus and partly the relations

between this species and the following one:

Trigla irnardus. Trigla lucerna.
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Length of the body from the middle of the tip of the snout to the middle of the hind margin of the caudal tin,

expressed in millimetres 95.8 263.8 163 266 385

Length of the head to the tip of the opercular flap in % of the length of the body 26.8 27.i 27.6 26.8 26.0

,. „ „ „ „ „ top of the hind margin of the preoperculum „ „ „ ,, ,, „ „ „ 21.8 21.8 21.4 21.4 20.2

„ „ „ snout ,, „ anterior margin of the orbit „ „ „ „ „ ,, „ „ 11.3 11.8 12.9 13.i 13.7

„ „ „ „ „ „ anterior nostril „ „ „ „ „ ,, „ ,, 4.9 4.9 5.4 5.6 5.2

Length of the body from the middle of the tip of the snout to the tip of the

pectoral fins when folded „ „ „ „ ., „ „ 44. (i 44.4 53.4 52.6 51.o

Length of the pectoral fins „ ., „ „ „ „ „ „ 21.8 19.9 28.8 28.2 —
., ,, ,, ventral ,, 22.2 22.o 21.4 24.0

„ „ „ body from the middle of the tip of the snout to the vent „ „ „ „ „ ,, „ 42.i 45.o 46.o 45.9 46.9

., .. ,, base of the first dorsal fin ,, ,, „ ,, ,, ., „ ,, 13.8 14.4 16.6 15.6 —
,, ,, .. ,, second

, ,, 30.6 32 8 27 9 28 s

., ., ., ., „ ,, anal ., ... .. ,, ., 31.2 30.3 27.6 26.3

„ ., „ second ray in the first dorsal fin „ „ ,, ,, ,, ,, ,, 13.2 16.o 16.o 14.5 —
Greatest depth of the body (at the beginning of the first dorsal fin) „ „ „ „ „ ., „ „ 17.

s

16.6 18.4 13.5 17.s

„ breadth „ „ „ ., „ ,, „ „ ,, ,, „ ,, „ „ „ ,, ,, „ ,, 14.5 12.9 16.0 14.o 16.8

Least depth of the tail ,, ,, „ ,, „ „ ,, „ 3.4 3.5 4.3 4.o 4.3

Least breadth of the interorbital space „ „ „ „ „ „ „ 4.7 5.o 4.2 5.2 5.5

Longitudinal diameter of the eye .. ., „ „ „ „ „ ,. 6.6 6.0 ;).5 5.o 5.i

a N. Mag. Naturv., Christ., B. 15 (1866), p. 126; and Ann. Mag. Nat. Hist., ser. 4, voL 1 (1868), p. .'190.

6 Gb'js ., Boh. Fn ., p. 403. The length of the specimens varies between 245 and 555 inm.
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THE SAPPHIRINE GURNARD OR TUBFISH (sv. storgnodingen" op. fenknoten

6

.)

TPJGLA LUCERNA.

Fig. 57.

Scales of the lateral line about 70° in number , weak
,
unarmed; scales of the body smooth at the margin. Mar-

ginal plates of the dorsal fin-groove 24 or 25 in number
,
smooth, with the posterior spinous point only slightly

erected. Bays of the anterior dorsal fin smooth'
1

. Length of the head to the point of the opercular flap from

25 to 27 % of that of the body. Length of the snout in young specimens less, in old specimens more, than
1

/2

that of the head. Breadth of the interorbital space, which is slightly concave
e

,
about

l

/5 or
1

/6
/ and the diameter

of the eye about 20 %, of the length of the head 3
. Pectoral fins longer than the head

11

,
with blackish, or bluish

membrane on the outside and white or red rays, on the inside black, edged with blue or (usually only during

youth) brownish-red with an oval, black spot, dotted with milk-white spots (var. poeciloptera). Upper part of

the body red.

E. br. 7; Z). 8 1. 9] 16 1. 17 !'; A. 14— 16 ;
P. (1 + 7 + 3)-> + 3 ;

V. J

/ 5 ;
C. x. + 9+#.

Syn. Corax (§. IV), Hirundo (§. V), Lucerna Venetorum (§. VI),

Willughby (ed. Kaii), pp. 280 et 281. Trigla, No. 5 et

No. 6
,

Art., Gen. Pise., pp. 44 et 45; No. 4 (Hirundo ,

Will.) et No. 5 (Lucerna ,
Will.), Syn. Pise., p. 73.

7'rigla Lucerna
,

Lin., Syst. Nat., ed. X, tom. I, p. 301

(= Art., Trigla
,
No. 6 in Gen., No. 5 in Syn.).

Trigla Hirundo, Bloch (p. p.), Naturg. Fisch. Deutschl., part.

II, p. 126, tab. LX; Cuv., Val., Hist. Nat. Poiss., vol. IV,

p. 40; Nilss., Prodr. Ichth. Scand., p. 88; Kr0Y., Damn.

Fiske, vol. I, pp. 106 et 581 ;
Yarr., Brit. Fish., ed. 2,

vol. I, p. 47; Nilss., Skancl. Fn., Fisk., p. 59; Gthk, Cat.

“ Nilsson, Skancl. Fauna.
6 Malm, Gbgs, Boh. Fauna.
c We have found the number of the tubiform ducts of the lateral line to be either 69 or 72.

d In exceptional cases Tillier (1. c.) has found a few tubercles at the base of the anterior margin of the first ray.

e More so in young specimens.

7 From Y6
to Y21

the length of the head to the tip of the lower opercular spine, according to Steindachner. According to our

measurements varying between 15 % (in young specimens) and 22 % (in old) of the length of the head to the point of the opercular flap.

g According to our measurements and those of Prof. Malm, varying between 22 or 20 % (in specimens from 160 to 250 mm. long)

and 19 or 18 % (in specimens from 250 to 550 mm. long) of the length of the head.

h From 28 to 30 °/ of the length of the body, and with the tip always extending beyond the middle of the body when they are

folded; also longer than the base of either the second dorsal or the anal fin.

i Sometimes 15, sometimes 18, according to Steindachner and Tillier.

1 (1+8 + 2) + 3, according to Steindachner. Sometimes 9 or 12 + 3, according to Collett.
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Brit. Mus., Fish., vol. II, p. 202; Couch, Fish. Brit. Isl.,

vol. II, p. 21, tab. LXV
;
Steind., Stzber. Akad. Wiss. Wien,

LVI, i (1867),p. 683; Coll., Yid. Selsk. Forh. Christ., 1874,

Tillsegsb., p. 37; Ltkn, Vid. Meddel. Naturli. For. Kbhvn,

1876, p. 388; Malm, Gbgs, Boh. Fa., p. 398; Winther,

Zool. Dan., Fislce, p. 13, tab. II, fig. 9; Id., Naturh. Tidskr.,

Kbhvn, ser. 3, vol. XII, p. 10; Coll., Vid. Selsk. Forh.,

Christ., 1879, No. 1, p. 15; Tilliek, Mem. Soc. Nat. Sc.

Natur., Math., Cherbourg, tom. XXII (1879), p. 272; Day,

Fish. Gt. Brit., Irel., part. I, p. 59, tab. XXIV; Lillj., Sv.,

Norg. Fislcar
,
vol. 1, p. 182; Mob., PIcke, Fisch., Osts., p. 50.

Trigla loevis
,
Montagu, Mem. Wern. Nat. Hist. Soc., vol. II,

p. 455.

Trigla poeciloptera, Cuv., Val., 1. c., ja. 47; vide Steind. et

Ltkn, 1. c.

Trigla corax
,

Bonap., Fn. Ital., Pesci, £asc. X, p. 52, tab.

94, fig. 1; Mor., Hist. Nat. Poiss., Fr., tom. II, p. 284.

Trigla nigripes

,

Malm, Forh. Skand. Naturf. M., Stockh. 1863,

p. 410; Gbgs
,
Boh. Fn., p. 403; Gbgs Nat. Hist. Mus.

Arsber. Ill (1881), p. 22.

Obs. As there can be no doubt as to the identity of WiL-

lughby’s Lucerna Venetorum, and as Linn/eus has misapplied the name

Hirundo — in his works the same species as Gurnardus — it is

evident that, according to the current rules of nomenclature, this spe-

cies should be called Trigla lucerna. Even in Bloch we find several

remarks which clearly show that he has confounded this species with

the preceding one; and should we refuse to recognise the specific

Fig. 58. Trigla nigripes
,
taken on the 26th of August, 1872, off

Marstrand. A. W. Malm. Magn. 3 diam.

name lucerna
,
on the grounds that it has also been misapplied, Mon-

tagu is the first post-Linnasan writer who has given the species an

accurate name and definition.

Malm’s Trigla; nigripes has been referred by Collett and Lillje-

borg to the preceding species, as a young specimen thereof. This

opinion is borne out by the strange circumstance poiuted out by Malm

himself, that he had never found the fry of Trigla gurnardus on the

coast of Bohuslan, but, if his own later opinion be correct, had met

with young specimens of the much rarer Trigla lucerna. Esmark,

however, according to Collett, at a more recent date obtained in

Christiania Fjord young specimens of the latter species, so small that

we must assume that it also propagates in Scandinavian waters. Hence

we must pay more attention to Malm’s reference to the number of

Tays in the anal fin of Tr. nigripes, which is too small to apply to a

Tr. gurnardus. By Mr. Stuxberg’s kind permission I have been enabled

to examine two of Malm’s type-specimens, one of which is figured

here (fig. 58), and to verify his statements as to the number of rays

in the dorsal fins (9(8)! 16) and the anal fin (15), and of spinous plates

at the margins of the dorsal fin-groove (23 — though in the anterior

part two more are to be found, though only rudimentary), and also his

observations as to the Cottoid characters which give this larval stage

its especial interest. The question of species must remain undecided,

however, until it has been shown that the number of rays cannot

undergo during growth the requisite increase to admit of the inclusion

of these young specimens in the preceding species, or that the spines

which here mark the lateral line, as well as the two nasal spines,

which also remind us of the Cotti, are evanescent, juvenile characters.

These young specimens are further distinguished by 6 large mueiferous

pores beneath the eye, arranged in a row from the snout along the

cheek and superiorly bounded by a raised bony ridge, which is con-

tinued posteriorly in a curve to the upper preopercular spine. We
find a corresponding structure to these mueiferous pores in the Cotti,

e. g. in Cottus quadricornis

;

but they appear with a still more strik-

ing likeness in the genus Agonus of the following family.

The Sapphirine Gurnard is principally distinguished

from the preceding species by its weaker scales, deeper

tail, longer snout and longer pectoral tins: the anal tin,

as well as the second dorsal, on the other hand, is

shorter and contains fewer rays. The base of the first

dorsal tin is more than half the length of the base of

these two tins; but its height is about the same as

in the preceding species. The scales of the lateral

line are scarcely apparent, but the lateral ducts into

which the canal branches, in young specimens at least,

are all the more distinctly visible. These ducts are

generally four in number, at least in the anterior

part of the line, two running upwards and two down-

wards from the main duct in each scale. The least

depth of the tail is at least 15 % of the length of

the head, which is about equal to the length of the

base of the anal fin, or even exceeds it. The length

of the snout, which in old specimens is more than half

that of the head, even in young specimens measures more

than 45 % of the length of the base of the anal fin.

The length of the pectoral fins is always greater than

that of the Ventral, and their middle rays are triply

bifid, a character remarked even by Willughby. An-

other distinction between this species and the pre-

ceding one lies in the granular stria,tion of the large

suborbital bone (the cheek). These raised striae, which

here, as on the other external bones of the head, radiate

from a centre, have this centre set so low down that,

as a rule, no striae (probably in young specimens only)

run downwards therefrom; but one or two striae, which

are thicker than the rest, run up from this point towards

the lower, anterior corner of the orbit, and another,

rising into a sharp edge, runs straight backwards and is

continued on the surface of the preoperculum out to the

superior marginal spine at the corner of this bone.

The coloration of the Sapphirine Gurnard is far

more remarkable than that of the preceding species.

The back, according to Krgyer, is usually red (seldom

grayish) with a dash of brown or green, and the sides

a lighter orange with a. more or less distinct, golden

Scandinavian Fishes. 26
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lustre. The orange colour sometimes forms a longi-

tudinal stripe, separated by a white streak from the

deeper colour of the back. The ventral side white,

sometimes with a dash of rose-colour. The dorsal, anal

and ventral fins orange, the caudal fin blackish gray

tinged with blood-red. The pectoral fins externally

blackish blue, with orange or bluish white rays, according

to Day, reddish with bine margins. On the inside of

these fins we sometimes find at the lower margin a large,

black spot, strewn with small spots of milky white or light

blue. This colour on the inside of the pectoral fins is not

fast, however, and leaves stains when touched (cf. Malm).

The Sapphirine Gurnard is a rare fish in Scandi-

navian waters, though its geographical range is about

as wide as that of the preceding species, solitary speci-

mens being met with as far north as Lofoden. As

Steindachnee states that the Trigla capensis of Valen-

ciennes belongs to the same species, the range of the

Sapphirine Gurnard must extend south at least as far

as the Cape of Good Hope. Strangely enough, according

to Malm, it apparently occurs in the Skager Rack and

the Cattegat more frequently in some years than in

others. In 1860, for example, the Museum of Gothen-

burg received eight specimens, and in 1869 four; with

these exceptions Malm had not met with this species

on the coast of Bohuslan for thirty years. In 1886 Mr.

C. A. Hansson obtained a specimen, which had been

caught in Stromstad Fjord in the month of July, and

in 1887 another, which had been caught in the same

place in December. Though it penetrates into the Sound

and has been taken in Kiel Bay (Mob., Hcke), this

happens very seldom, generally in autumn and winter.

It may, therefore, be regarded only as an occasional

visitor to the Cattegat, though Malm’s and Esmakk’s

observations which we have mentioned above, show that

it may propagate its species even in the Skager Rack.

The Sapphirine Gurnard attains a larger size than

the preceding species. According to Moreau its length

may be as great as 600 mm. — a specimen taken in

Christiania Fjord, in November, 1869, was 620 mm.

long, according to Collett — and according to Thomp-

son (see Day, 1. c.), it may weigh as much as 14 lbs.

Its manner of life is probably the same in the most

essential respects as that of the preceding species; and

the spawning-season proper also occurs probably in the

summer, though Couch found specimens with ripe roe

both at Christmas and from May to July. The greater

size of the pectoral fins in this species, however, reminds

us of its more pronounced habit of leaping out of the

water, which in some places, according to Nilsson, has

given it the name of “Flying-fish,” and which, says

Lacepede“, is connected, to a certain extent, with the

name of lucerna (“lantern e ou fanaV). “It is chiefly the

parts of the head,” he says, “especially the gape and,

above all, the palate, which shine at night with a pleas-

ing and steady light, like that which radiates from so

many phosphorescent objects, living or dead, during

the lovely summer-nights of the South. After sunset,

on a calm evening, one may see hundreds of Gurnards,

exposed to the same danger and impelled by a common

panic, leap out of their element to avoid a dangerous

foe, and spring into the lower aerial regions, where

they support themselves for some moments by flapping

their membranous wings, which are short, but wielded

by strong muscles. It is a strange sight — these soft

lights which suddenly rise above the waves, advance

and again fall into the depths, after tracing in the air

interlacing lines of fire, now distinct and now united.

Helped by the phosphorescent gleam of the water at

the surface, they thus form in the air an illumination

which moves on and varies without a pause.”

Fam. AGONIDiE.

Body cottiform but elongated
,
and cuirassed with contiguous

,
bony plates, arranged in from 8 to 10 longitudinal

rows. Spinous-rayed part, of the dorsal fins {which is sometimes wanting) usually shorter ( but sometimes longer)

than the soft-rayed. Anal fin without spinous rays. Ventral fins with 1 spinous and 2 or 3 soft rays. Bays

of the pectoral fins ,
like those of the other fins, usually simple. Pseudobranchice present. No air-bladder. Ver-

tebra’ more than 30.

As we have mentioned above, the forms within this to the preceding ones that some writers regard both

family, the Cuirassed, Gurnards
,
are so closely related the Flying Gurnards and the Malarmats as Cuirassed

“ Hist . Nat . Poiss ., tom. Ill, p. 363.
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Gurnards. But the absence of the air-bladder, the

undivided pectoral tins without free rays at the bottom,

the somewhat singular form of the bod)7
,
and the situa-

tion of the vent, which lies far in front of the end of

the abdominal cavity, nearer the ventral fins than the

anal tin, are all in favour of the procedure of Gill",

and after him of Jordan and Gilbert 6

,
who isolated

these fishes under the family name of Agonidce
,
which

was first employed by Swainson 1
'. The body is of the

typical Cottus form, with the head thicker than the

body, which tapers posteriorly in a conical form, but

is sometimes so elongated and low that, with its few

rows of plates, it reminds us of the Syngnatlii. Its

resemblance to the latter is further increased by the

longitudinal curvature of the plates on the trunk, which

are traversed by a keel at the middle, on the outside of

the curve. Sometimes, too, as in the genus Siphagonus,

the snout, with the projecting lower jaw, is almost tu-

bular and resembles that of Syngnathus. Sometimes,

however, as in the genus Bothragonus, the body is

laterally more strongly compressed and fairly deep and

short. The variations of form within the family are

thus by no means inconsiderable. The eyes are set

high, but on the sides of the angular and lacunose

head; and on the lower part of the cheek we find the

row of muciferous pores, belonging to the system of

the lateral line, which we have remarked above in the

fry of the Sapphirine Gurnard. The strange appearance

of the head is often enhanced by the elongation of the

snout into a kind of proboscis, and by the spines on the

upper surface of the latter; and numerous barbels are

sometimes attached to the lower side ol the head.

Behind the fourth branchial arch the gill-slit has dis-

appeared; and the pseudobranchiae are well-developed.

The jaw-teeth are small and cardiform; and similar

teeth sometimes occur on the palatine bones and the

vomer as well. The ventral fins, with one spinous and

two or three soft rays, are set fairly close together

and somewhat behind the insertions of the pectoral fins.

As a rule, there are two dorsal fins, the anterior with

spinous rays; but sometimes, in the genus Aspidopho-

roides
d

,
this last fin is wanting.

The systematical, as well as the morphological,

relations between the genera are explained, in this fa-

mily as in others, by the changes of growth in the

species, which changes have already been described by

Steenstrup and LutkEn e
. The most remarkable of

these changes is the gradual removal in a, forward

direction of the vent — in a specimen of Agonus de-

cayonus, 76 mm. long, from Greenland, we find 8 pairs

of plates between the vent and the beginning of the

anal fin, in another, 162 mm. long, 10 plates on the

left side and 11 on the right; in a specimen of Agonus

cataphractus , 93 mm. long, from Bolmslan, there are

5 plates on the right side and 6 on the left, between

the vent and the anal fin, in a specimen 121 mm. long,

6 on each side, and in a specimen 178 mm. long, 7

pairs of plates on this space. Another change lies in

the elongation of the tip of the snout, and the eleva-

tion, or even the protrusion, of the nasal spines. Young

specimens are without the marked elongation of the

nasal bones in a forward direction, in front of the

original tip of the snout, or even (as in Agonus decago-

nus juv. — Ag. spin osissimus) have the lower jaw more

protruded than the upper. The form of the body in

these species begins its changes with the relatively

shorter (deeper) form in young specimens than in old,

and with the deeper caudal region, which is even la-

terally compressed. In young specimens of both the

Scandinavian species of Agonus
,
the middle keels of the

plates on the body and the ridges of the head are

higher, and rise into spines pointing in a backward

direction, even in the species (Ag. cataphractus) which

in the adult state can scarcely be called spinous, so

rounded and blunt have these plates and ridges become.

The genera which, when full-grown, are distinguished

by the deeper form of the body, by higher spines on

the plates, by the shorter (more obtuse) form of the

tip of the snout or by the rising (projecting) tip of

the lower jaw, may thus be regarded as representatives

a Arrang. Fain. Fish., Smiths. Misc. Coll. No. 247, p. 6; Cat. Fish. E. Coast N. Amer ., ibid., No. 283, p. 2.

b Syn. Fish. JV. Amer., Bull. U. S. Nat. Mus., No. 10, p. 722.

c Nat. Hist., Class. Fish. Amph., Rept., (Lardn. Cab. Encycl.), vol. II, pp. 181 and 272.

d One species of this genus, A. Olrikii, has been found both in Greenland and in Kara Sea (Lutken in Dijmphna-Togtet, p. 120),

and may possibly occur, therefore, in the deep water otf the extreme north of Norway, though it is just as probable that its range extends

west only from Greenland to Nova Zembla. A specimen 65 min. in length, was taken by the Vega Expedition at a depth of 18 fathoms,

in Behring Strait (64° 52' N.
;
172° 3' W.)

e Vid. Meddel. Naturh. For. Kbhvn 1861, p. 276.
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of the earlier (lower) stages of development. It also

seems probable that the palatine and vomerine teeth

are subject to similar changes and disappear with

increasing age, for traces of teeth (small and to be

distinguished only by the touch) occur, in exceptional

cases, on the vomer in Agonus decagonus. We have,

however, no further observations on this point.

The family belongs chiefly to the depths of the

Arctic seas — one genus, however, Agonopsis
,
with

two dorsal fins and both vomerine and palatine teeth,

belongs to the Antarctic fauna. The true haunt of

these fishes is apparently the soft, clayey bottom, where

they feed on all kinds of small animals and often fall

a prey to the Halibut, being subsequently found in its

stomach. Some species, however, ascend nearer the

surface. Jordan and Gilbert estimate the number of

species at about 16 . In the Scandinavian fauna only

one genus occurs.

Genus AGONUS.

Two dorsal fins. Palatine bones and vomer toothless. Tip of the snout projecting in front of the lower jaw

.

Caudal region elongated and low.

Thus defined®, the genus Agonus

,

which was esta-

blished by Bloch 6

,
includes Gill’s genus Podothecus c

.

According to this opinion four species are known, two

of which belong to the northern parts of the basin of

the Atlantic and two live in the corresponding parts

of the Pacific. The first two may be most easily dis-

tinguished by the different number of pairs of plates

° Cf. Steindachner, Stzber. Akad. Wiss. Wien, LXXXII (18

b Blochii Syst. Ichthyol., ed. Schn., p. 104. One year la

genus Aspidophorus.

c Proc. Acad. Nat. Sc. Philad. 1861, p. 259.

(posteriorly forming only one row) from the occiput to

the caudal fin:

A : Number of paired aud impaired pla-

tes in a row on the back from the

occiput to the caudal fin above 40_.. Agonus decagonus.

B: Number of paired and unpaired pla-

tes in a row on the back from the

occiput to the caudal fin under 37__. Agonus catapliractus.

,
I, p. 255.

(1802) Lacepede {Hist. Hat. Poiss., tome III, p. 221) entitled this



cun ;

a

ssed gurnards

.

205

AGONUS DECAGONUS.

Fig. 59.

Form of the body very elongated, shallow and- narrow: number of paired and unpaired plates in a row on the

bach from the occiput to the caudal fin above 40“
; least depth of the tail, in adult- specimens

,
2 % (or slightly

more) of the length of the body and at most 10 % (or slightly more) of the length of the head; breadth of the

body at the base of the pectoral fins less than 16 % of its length- or than 75 % of the length of the head. Ridges

on the head and on the plates of the body, even in adult- specimens, raised into spines pointing in a backward

direction. The two dorsal fins quite distinct-; at least 3
b
pairs of plates on the back between them. First dorsal

fin set rather far forward; the distance between it and the tip of the snout- less them 30 % of the length- of the

body
,
and the length of the head more than 70 % of this distance. Eyes large: the longitudinal diameter greater

than the least breadth- of the interorbital space and also more than 5 % of the length of the body, while the least

depth of the tail, in adult specimens, is less than 40 % of this diameter. Only two nasal spines
c

. About 5 barbels,

simple or branched, on each side of the head, one on each- side of the lower jaw and three or four on the dermal

fold at the corner of the mouth-; none on the branchiostegal membrane, in the middle of which (bcloiv the isthmus)

small plates, each with- a tubercle at the middle, are set- so as to form an angle (A).

Fig. 59. Agonus decagonus, seen from above, from the side and from beneath, natural size, together with a part of the tail, seen from the

side and magnified to show the pores of the lateral line. Specimen from North Fjord off Disco (Greenland), taken at a depth of 146

fathoms on a loose, clayey bottom, on the 10th of July, 1871. Josua Lindahl.

“ 41—45, according to Lutkisn; 43 or 44 in the specimens belonging to the Royal Museum.
b 3— 5, according to Collett; 3 or 4 in the specimens belonging to the Royal Museum.
c Corresponding to the posterior pair in the following species. In adult specimens, however, there are two blunt protuberances on

the anterior part of the tip of the snout.
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R. hr. 6; D* 7|G— 8 ;
A. h 7 1. 8; P. c 16; V. l

/2 ;C.d x + 7 + «;

L. lat. por. e 25— 29.

Syn. Cottus cataphractus
,
Fabk., Fn. Groenl., p. 155 (nee Lin.).

Agonus decagonus, Bl., Syst. Ichthyol., ed. Sohn., p. 105, tab.

27; Cuv., Val., (Aspidopliorus) Hist. Nat. Poiss., IV, p. 223;

Reinh., Dan. Vid. Selsk. Naturh., Math. Afh., V, 'Overs. 1829

— 1830, p. LIII; ibid. VII, pp. 114 et 119; Kb., Naturh.

Tidskr. Kbhvn, ser. 2, vol. I, p. 243
;

Id., Voy. Scand., Lapp.,

Gaim., Poiss., tab. 5, fig. 1; Nilss., Skand. Fn., Fisk., p. 88;

Gthr, (Agonus) Cat. Brit. Mus., Fish., II, p. 215; Mgkn,

(Aspidopliorus), Finl. Fislefn., (disp.), p. 12; Id., Ofvers. Vet.-

Akad. Forh. 1867, p. 260; Gill, (Archagonus) Cat. Fish. E.

Coast. N. Ainer., Smiths. Misc. Coll., No. 283, p. 22; Coll.,

(Agonus), Vid. Selsk. Forh., Chrnia 1874, Tilltegsh., p. 40;

Ltkn, Vid. Meddel. Naturh. For. Kbhvn 1876, p. 381; Coll.,

Norske Nordh. Exped., Zool., Fiske, p. 44, tab. II, fig. 11

et 12; Lillj., Sv., Norg. Fisk., I, p. 193; Jobd. (Agonus,

Podothecus) Proc. Acad. Nat. Sc., Philad., 1883, p. 293.

Aspidopliorus spinosissimus
,
Kb., Naturh. Tidskr., 1. c., p. 250;

Voy. Scand., 1. c., fig. 2; Gill (Leptagonu.s), Proc. Acad.

Nat. Sc. Philad. 1861, p. 167; — form. juv. demonstr.

Steenstr., Ltkn, Vid. Meddel. Naturh. Forh. Kbhvn 1861,

p. 280 .

Aspidopliorus malarmoides, Eud., Desl., Mem. Soc. Linn.

Norm., tom. 9, p. 167.

According to the above remarks on the mutual re-

lations of the forms within this family, Agonus decagonus,

in form of body, occupies a higher place in the scale

of development than the following species; but in most

other respects it remains at a lower stage. The former

character is most clearly expressed, as usual, by the

proportions of which the least depth of the tail is a

factor; and, connected with the elongated form of the

body, we find the comparatively large number of plates

in the longitudinal rows. These rows are anteriorly 8

in number, but on the tail, a little behind the second

dorsal and the anal fin, are reduced to 6, owing to the

confluence of the two neighbouring rows on the back

and the under side of the tail. On the back there are

5 or 6 plates in front of the first dorsal fin, -which

itself extends along 8 or 9 plates; then 3 or 4 (some-

times 5 according to Collett) similar pairs of plates

between this fin and the second dorsal, which generally

extends along 7 plates. Behind this point 2 pairs of

plates may generally be distinguished, and then the

two rows coalesce, at first retaining a- longitudinally

divided, superior ridge on the plates, the number of

which we have found to be 18 or 16 (from 14 to 17

according to Lutken) in this simple dorsal row to the

base of the caudal fin. The anterior part of the lateral

line of the body is furnished with about 5 (in young

specimens) or 7 (in old) smooth, scaly plates, which it

pierces in the ordinary way; and during this part of

its course the lateral line slopes down from the upper

corner of the gill-opening almost to the middle of the

side, vertically below the beginning of the first dorsal

fin, the point at which the upper of the two lateral

rows of spinous plates begins, while the lower has al-

ready begun at the middle of the axil of the pectoral

fin. The lateral line now rounds the upper lateral row

of plates and runs along the middle of the side to the

base of the caudal fin. At the beginning of its course

between the two lateral rows of plates it still opens

into a pore at each of the first two (perhaps three)

plates; but then these ducts become elongated and run

in the form of small lateral tubes along the lower side

of the lateral line proper, opening only at every second

or every third plate. Hence it follows that when, for

example, we can count 42 spinous plates in the lower

lateral row, we can find only 29 pores in the lateral

line. On the head the system of the lateral line is

furnished with large muciferous pores, both under the

lower margin of the suborbital bones and in the lower

posterior margin of the preoperculum, where four cor-

ner-spines (most distinct in young specimens) — the

uppermost (hindermost) pointing backwards and upwards,

the corner-spine itself backwards and downwards, the

next downwards, and the first one forwards and down-

wards — form the boundaries of the muciferous pores

between them, which are continued, as usual, in a row

on the lower side of the branches of the lower jaw.

The anterior nostrils are fairly large, cylindrical, der-

mal ducts, turned outwards and set about half-way

along the snout; the posterior, on the other hand, are

extremely small and very slightly raised ducts, set just

in front of the lower part of the anterior osseous boun-

dary of the orbit (the ectetlimoid bones). Just in

front of the posterior nostrils lies a small round hole

or slightly raised, opening pore of the large muciferous

canal which belongs to the system of the lateral line

on the head. This canal is a continuation, on each

side of the snout, of the frontal and occipital mucifer-

° D
x

. 5 or 6, according to Lutken; 5—7, according to Collett.

b A. 5—8, according to Lutken.

c P. 14— 16, according to Collett.

d All the rays simple; 3—5 supporting rays above, and 2 or 3 below the 7 middle rays.

e L. lat. por. 23—25, according to Collett.
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ous canals, which are furnished with small, raised,

tubular openings, on the forehead between the supra-

orbital spines and on the occiput between the occipital

spines, respectively. The ventral tins, which in their

structure — with only two soft rays and with the spi-

nous ray hidden in the connexion between it and the

outer soft ray— remind us of certain species among the

Cotti, also give us a sexual distinction, as Lutken was

the first to point out, which likewise calls to mind the

Cotti. In the males the outer soft ray is considerably

elongated, measuring somewhat more than \\ % of the

length of the body or about half the distance from the

insertion of these tins to the beginning of the anal tin;

while in the females the length of the ventral fins is

much less, being only slightly more than, or equal to,

the longitudinal diameter of the eye.

Agonus decagonus attains a length of at least 21

cm. It is an arctic form, first discovered in Green-

land, and subsequently found by 0. Torell in Beru

Fjord (Iceland) and by the Finnish explorers Nylander

and Gadd in Varanger Fjord (Norwegian Finmark). It

was found by the Norwegian Arctic Expedition of ’76

—

78 at a considerable depth (between 123 and 260

fathoms) and in very cold water ( + 34' 7 Fahr. to + 30‘2

Fahr.), on clayey and stony bottoms, in the Arctic

Ocean round Bear Island and Spitzbergen. The Swedish

Expedition of 1868 found young specimens, 21 mm. in

length (in all probability not more than a month old),

near the surface, where the water Avas 3 or 4 fathoms

deep, in Liebde Bay, Spitzbergen, on the 29th of

August. One of these specimens is here figured.

In this species, as in the following one, the colour-

ing is distributed according to the typical arrangement

in Coitus. It is yelloAvish gray, Avith dark transverse

Fig. 60. Young specimen of Agonus decagonus
,
Liebde Bay (Spitz-

bergen), taken at the surface, 29th Aug., 1868. Malmseen and Smitt.

bands, the situation of Avhich is more minutely shoAvn

in the figure (p. 205).

Instead of giving a more detailed description Ave

may refer to the following table, Avhich gives the most

important relations of form in the two specimens of

the Royal Museum from Greenland, side by side with

which we have set the corresponding measurements in

three specimens of the following species. We may here

trace the tendency of the changes of growth and the

consequent relative position of the tAvo species, as Avell

as the respects in Avhich constant specific characters

appear, to judge by the materials at our disposal.

a9onus cataphractus

Agonus decagonus

from Greenland. from from from
Bohusliin. Hammerfest. Bohusliin.

Length, of the body expressed in millimetres 76 162 93 121 178

,, „ head in % of the length of the body 21.3 21.3 21.5 21.5 20.8

Longitudinal diameter of the eye „ „ „ „ „ „ „ „ 5.5 5.5 4.8 4.3 3.9

Distance between the first dorsal fin and the tip of the snout „ „ „ „ „ „ ,, „ 28.3 29.6 32.2 33.9 33.2

Distance between the insertion of the ventral fins and the beginning of the anal fin „ „ „ „ „ „ „ „ 19.5 22.4 23.9 25.o 25.5

Least depth of the tail „ „ „ „ „ „ „ „ 2.i 2.o 3.i 3.3 2.8

Breadth of the body across the base of the pectoral fins „ „ „ „ „ „ ,, „ 12.5 14.2 17.1 19.9 20.3

Depth ,, „ ,, at the beginning of the first dorsal fin
,, „ „ „ ,, ,, 10.5 12.7 12.7 13.7 13.7

Least depth of the tail in % of the length of the head 9.9 9.3 14.5 15.4 13.5

„ ., ,, ,, ,, ,, ,, longitudinal diameter of the eye 38.i 35.5 64.4 76.9 71.4

„ „ „ „ „ „ „ „ „ least breadth of the interorbital space. 12.i 40. o 58.o 66.7 53.7

„ „ „ „ „ „ ,, „ „ length of the lower jaw 23.5 20. o 48.3 40. o 35.7

„ „ ,, ,, „ ,, distance between the first dorsal fin and the tip of the snout 7.4 6.7 9.7 9.7 8.5

„ „ „ „ „ „ „ „ „ height of the first dorsal fin — 26.7 32.2 38.4

„ ,, „ „ „ „ „ „ „ „ „ „ second „ „ — 18.8 35.3
.

34.5

,, ,, ,, ,, „ ,, ,, ,, length of the base of the anal fin 18.2 22.8 27.3 30. o 23.5

Distance between the insertion of the ventral fins and the beginning of the anal lin in % of the distance be-

tween the anal fin and the (ip of the snout 47.1 49.6 53.i 54.1 55.5

Breadth of the body across the base of the pectoral fins in % of the length of the head 59.2 66.7 78.5 92.3 97.3

Length of the ventral fins in % of the length of the pectoral fins 45.i 51.5 55.o 68.2 62.i

„ ,, „ „ ,, ,, „ „ „ distance between the insertion of the ventral fins and the beginning of

the anal fin — 40 5 49 8 54 5 49 5 45 o

Length of the head in % of the distance between the first dorsal fin and the tip of the snout . 75.3 71.9 66.7 63.4 62.7
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THE BEARDED COTTUS (sw. sicaggsimpan ok bottenmusen.)

AGON [IS CATAPHRACTUS.

Plate V, fig. 1

.

Body elongated
,
but less so than in the preceding species: number of paired and unpaired plates in a roiv on the

bach from the occiput to the caudal fin less than 37 a
; least depth of the tail more than ,272 % of the length of

the body and at least 13 % of the length of the head; breadth of the body across the base of the pectoral fins more

than 16 % of the length of the body or than 75 % of the length of the head. Bidges of the head (with the

exception of those of the cheek and the preoperculum) and the plates of the, body
,
in adult specimens

,
obtuse

,
not

raised in a spinous form. The two dorsal fins only a slight distance apart or even contiguous. Distance betiveen

the first dorsal fin and the tip of the snout about 33 % b

of the length of the body; and the length of the head

less than 70 % of this distance. Longitudinal diameter of the eye , in full-grown specimens
,

less than the least

breadth of the interorbital space and also less than 5 % of the length of the body ; and the least depth of the tail

more than 60 % of this diameter. Two pairs of nasal spines. One or two pairs of barbels on the lower side of

the snout; in most cases three barbels at each corner of the mouth and three on the posterior part of the cheek;

numerous barbels throughout the branchiostegal membrane on the lower side of the head.

E. br. 6; D. 5 1. 6|6—8; A. c 6 1. 7; P. d 16; V. V2 ;

C. e x+l+x-, L. lat. porP 37—40.

Syn. Cataphractus, Schonev., Ichtli. Slesv., Hols. (Hamburgi 1624),

p. 30; Cottus cirris plurimis
,

corpore octagono, Art., Gen.,

p. 49; Syn., p. 77; Spec., p. 87.

Cottus cataphractus, Lin., Mas. Ad. Fried., I, p. 70; Syst.

Nat., ed. X, tom. I, p. 264; Fn. Suec., ed. II, p. 115; Retz.,

Fn. Suec. Lin., p. 327; Faber, Fische Isl., p. 117; Nilss.,

(.Agonus) Prodr. Ichtli. Scand., p. 95; Pall., (Phalangistes

)

Zoogr. Ross. As., vol. Ill, p. 113; Ke., (Aspidophorus)

Damn. Fiske, vol. I, p. 143; Ekste. et Weight, SJcand.

Fisk., ed. I, p. 167, tab. 40; Nilss., Skand. Fn., Fisk., p.

86; Gthr {Agonus), Cat. Brit. Mas., Fisli., vol. II, p. 211;

Strp., Ltkn, {Aspidophorus), Vid. Medd. Naturh. For. Kbhvn

1861, p. 277 ; Coll. {Agonus), Vid. Selsk. Forh. Chr. 1874,

Tillseg'sh. p. 38; Ltkn, Vid. Meddel. Naturh. For. Kbhvn

1876, p. 27; Malm, Gbgs, Boh. Fn., p. 406; Winth.
,
Zool.

Dan., Fiske, p. 10, tab. II, fig. 6; Id., Naturh. Tidskr.

Kbhvn, ser. 3, vol. XII, p. 11; Day, Fish. G:t Brit., Irel.,

vol. I, p. 67, tab. XXVIII, fig. 1 ;
Lillj., Sv., Norg. Fisk.,

vol. I, p. 187; Mob., Hcke, Fisch. Osts., p. 51.

Aspidophorus armatus, Lacep., Ilist. Nat. Poiss., tom. Ill,

p. 222.

Aspidophorus europceus, Cuv., Val., Hist. Nat. Poiss., vol. IV,

p. 201.

The Bearded Cottus attains about the same length

as the preceding species, but the form of the body is

both deeper and broader. The anterior part of the body

is so strongly depressed that the breadth, measured

across the insertion of the pectoral tins is 125 % of the

depth 9
,
which, at the same point, is somewhat less than

1

/ 7 of the length of the body. The dorsal line, which

is highest at the occiput, slopes almost in a straight

line from this point to the caudal tin. The ventral

line is almost straight. The head is depressed, broader

than the body, angularly rounded at the top and flat

underneath; and in length measures somewhat more

than V 5
of the length of the body. The breadth of

the head across the gill-cover is about equal to its

length. The forehead is flat and slopes evenly towards

the snout, which is divided at the point, projects far

in front of the mouth and, at the extreme point, is

furnished with four spines or horns, the two anterior

pointing forwards and the two posterior curved back-

wards. In some specimens one or more of these spines

are branched at the tip. The gape is small, semicir-

cular or crescent-shaped, is situated on the lower side

of the head, and is not directed upwards. The corner

of the mouth ends below the anterior margin of the

a From 31 to 33 iu the specimens of the Royal Museum.
6 At least 32'2 % in the specimens of the Royal Museum.
c Sometimes 5, according to LCtken.
d 1 o

?? x ^
1 ?? n

e All the rays simple, 3 or 4 supporting rays above, and 2 or 3 below the 7 middle rays.

I According to Lilljeborg. In the specimens of the Royal Museum we have found 35 in one young specimen and from 37 to 39

in older specimens.

g In the preceding species (see the table) we have found the greatest depth of the body to be from 84 to 89 % of the greatest

.breadth; in this species, on the other hand, this ratio varies between 67 and 74 /.
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orbit. The jaws are armed with extremely tine, coni-

cal and straight teeth, with the points somewhat re-

curved, and set in several irregular rows, thus forming

fairly broad bands (cards). The two upper pharyngeal

cards are round, the two lower triangular, all four being

composed of very small teeth. The gill-openings of

average size. The preoperculum, the surface of which

is generally striated, is almost twice as high as broad

(long), and at the lower posterior corner is furnished with

a spine, pointing in a backward direction and generally

recurved. The operculum is also striated in most cases,

is of small size and irregular, triangular form, with

its longest corner pointing downwards, and bears supe-

riorly a blunt, longitudinal ridge. The nostrils are

arranged as in the preceding species, and here too, the

posterior one on each side is so small that it is to be

distinguished only with difficulty. The eyes, which are

set high, are smaller than in the preceding species, the

diameter being less than the least breadth of the inter-

orbital space. The distance between them and the tip

of the snout is less than that between them and the

gill-openings. We sometimes tind round the iris a ring

of dermal tubercles, especially well-developed and raised

in a conical shape on the lower part of its margin.

The superior margin of the orbit forms a raised, blunt

ridge, which is sharper and even furnished with spines

during youth. From this ridge run two bars, diverging

posteriorly, the inner of which ends in a protuberance

corresponding to the ordinary occipital spine of the

Cotti, while the outer runs across the squamosal bone

and ends in an obtuse spine, at the hind point of the

posttemporal bone. The suborbital bones are elongated;

the lower part of the anterior one is furnished with

three transverse ridges, with depressions between them

which contain the muciferous cavities and pores be-

longing to the system of the lateral line; and the

posterior, which is larger and is united to the pre-

operculum, is square in form and has a bony spine,

pointing in a backward direction, at the middle of the

raised lower margin. The spines of the head are thus

8 in number — four on the tip of the snout and two

on each side of the head, the anterior on the suborbital

bone and the posterior on the preoperculum. On the

head we also find a number of short barbels, which

are characteristic of this species, and the arrangement

of which is given in the specific description.

The body is covered with plate-like scales, furnished

with an edge or compressed elevation, which in most

cases, at least among young specimens, ends in a more

or less sharp point, which extends back over the margin

of the next scale. These plates are set in regular rows,

which form longitudinal ridges or edges. The back

and a part of the sides are covered by two rows, the

plates of which, especially the anterior by the occiput,

are larger than those of the other rows, and the anterior

ones, especially in old specimens, without any spine.

These two rows, each of which is made up of about

20 plates — four of which lie in front of the first

dorsal fin, two, one or none between the two dorsal

fins, and seven or eight along the base of the second

dorsal fin — form a furrow along the back, are broad

anteriorly, and gradually decrease in breadth towards

the second dorsal fin, at the end of which, when it is

depressed, they unite and from this point to the base

of the caudal fin form only one row, containing about

12 plates". Under the belly there are two rows, with

about 20 plates in each, and in extent and position

analogous to those on the back. They unite at the

end of the anal fin, forming from this point to the root

of the caudal fin a simple row of 12 plates. This

union of the rows of plates, both on the back and on

the belly, renders the anterior part of the body octa-

gonal, the posterior hexagonal. Between the rows de-

scribed there are two others, parallel to them, on each

side of the body; the upper consists of about 27 plates,

begins at the end of the pectoral fin, and extends in

a straight line from this point to the base of the caudal

fin; the lower begins at the insertion of the pectoral

fin, consists of about 34 plates, and also ends at the

base of the caudal fin. Besides these regular rows of

plates, there are other smaller, convex, rounded plates,

on some parts of the body, e. g. in front of the pec-

toral fins and round the vent. The lateral line, the

scales of which, like the plates, gradually diminish in

size as they approach the caudal fin, runs along the

middle of the body, rises slightly above the pectoral

fins, and from the end of these fins runs in a straight

line to the caudal fin. The vent lies well in front,

at the end of the first quarter of the length of the

body.

The first dorsal fin is almost triangular, with

rounded apex, and contains five or six simple rays, the

° The number varies between 9 and 13; on the anterior ones the top of the ridge is longitudinally divided.

Scandinavian Fishes.
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tips of which do not project above the tin-membrane;

the first ray is slightly shorter than the second, which

is the longest. The second dorsal fin, which begins

fairly close to, or even just at the end of the first,

above the beginning of the anal fin, is of almost uni-

form height, and contains six or seven (sometimes eight)

simple rays, the first of which is shorter than the next

three, .which are of equal length and the longest of all

the rays, but still are overtopped by the fin-membrane.

The pectoral fins, which are inserted close to the gill-

openings, are large, rounded at the point and with

from 15 to 17 (generally 1G) simple rays. The ventral

fins are situated a little behind the insertion of the

pectoral, and contain three rays, the first of which is

a spinous ray closely united to the second, which, like

the third, is simple and has a soft tip, extending beyond

the fin-membrane. The innermost (third) ray is the

longest, and may occupy as much as
3

/5 of the distance

from the insertion of the ventral fins to the beginning

of the anal fin. The latter begins below the beginning

of the second dorsal fin and ends in front of the per-

pendicular drawn from the end of that fin. It contains

from 5 to 7 simple rays. The caudal fin is long,

rounded at the point and contains only simple rays, the

number of which, including the supporting rays, varies

between 12 and 15-

The upper part of the body is grayish brown.

Back and sides marked, a.s in the Cotti, with four, large,

nearly black spots or rather transverse bands, the first

of which is situated at the hind part of the first dorsal

fin, the second at the hind part of the second dorsal

fin, the third at the middle of the peduncle of the tail,

and the fourth at the base of the caudal fin. Lower

side of the head and the belly white or whitish yellow,

generally unbroken to the end of the anal fin, behind

which point some more or less distinct, grayish brown

spots are always to be found. Dorsal and pectoral fins,

like the caudal, light gray, with irregular, dark spots

and transverse bands. Barbels and anal fin white, as

Avell as the ventral fins, which are sometimes marked,

however, with dark spots. Iris bronze, with red streaks

radiating from the pupil, which is green.

Liver small and forming two lobes, one of them

very small and the other comparatively large and

rounded at the point. (Esophagus very short; stomach

also short, but broad. Five short and thick pyloric

“ Vertebratci Fennica
,

tab. IX.

b Cf. Malm and Day, 11. cc.

appendages. The intestinal canal forms two bends.

The abdominal cavity occupies about a quarter of the

length of the body, and the vent lies almost at its

middle. Ovaries large, extending along nearly the

whole length of the abdominal cavity. Kidneys equal

in length to the abdominal cavity, and set, as usual,

under the sides of the spinal column. No trace of an

air-bladder.

Nilsson states, as an external sexual difference,

that in this species, as in most of the Cotti
,
the male

is distinguished from the female by a soft papilla be-

hind the vent, and that the interorbital space is appa-

rently broader in the male, measuring about half as

much again as the diameter of the eye and being almost

flat. The males, however, are so rare that neither

Kr0Yer or Ekstrom has met with an example, full-

grown at least, nor during late years has the Royal

Museum received a single male specimen.

The geographical range of the Bearded Cottus,

or as it is commonly called, the Armed Bullhead in

the north-east of the basin of the Atlantic is fairly

wide, extending from the White Sea and Iceland at

least as far as the English Channel; but it seems no-

where to lie one of the common species. As early as

1830 the Royal Museum received from Mr. Bull a

specimen from Hammerfest. In the Baltic the Armed

Bullhead is rare even off Kiel, according to Mobius

and Hlincke, but occurs, according to Nilsson, on the

south coast of Scania, and, according to Mela", has

strayed as far as the Gulf of Finland.
‘

The Armed Bullhead prefers to make its home on

a sandy and weedy bottom. During the summer months,

from April to November, the females are met with in

water of a moderate depth, but at the approach of

winter they withdraw into deep water. The males, as

we have already mentioned, are extremely rare, pro-

bably because it is only during the spawning-season

that they live in so shallow water as to be in any

danger from the nets used in shore-fishing.

In its habits, as in its appearance, the Armed

Bullhead closely resembles the Cotti. It hardly ever

leaves the bottom, where it seeks its food, which con-

sists chiefly of small crustaceans. The spawning-season

is in spring, in March 6 and April or the beginning of

May. We have no information as to the way in which

the roe is deposited or the development of the fry.
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The fecundity of this species is apparently not great.

Krgyer assumes the number of eggs in a full-grown

female at about 3,000, a number which is insignificant

compared with that in most other fishes. According

to the same author the fry have reached by September

a length of about 90 or 100 mm.; but the Royal Mu-

seum possesses a specimen 32 mm. long, which was

taken at a depth of 16 or 17 fathoms on Stora Middel-

grund in the Cattegat, on the 10th of July, and another,

50 mm. long, which was caught in Stromstad Fjord in

December. Ekstrom also remarks that the specimens

he obtained in spring on the coast of Bohuslan were

seldom more than from 80 to 100 mm. long, and he

therefore assumes that Armed Bullheads of this size

are a year old.

The Armed Bullhead is occasionally caught in

Herring-nets or Eel-pots; but as it is not used as food,

or even as bait for larger fishes, there is no special

fishery for it. Its flesh, however, is white, firm and

of good flavour. Its singular appearance has conferred

upon it several Swedish names. Its usual name in Bo-

huslan is Bottenmus (Bottom-mouse), corresponding to

the Danish Havmus. At Kullen, according to Nilsson,

it is called Kuderusk and at Abekas (southern Scania)

Hornuggla (Horned-owl).

(Ekstrom, Smitt.)

BLENNOMORPHI.

Body elongated
,
low and laterally compressed. Dorsal and anal fins long

,
usually with simple rays, the majority

of which, on the hack, are generally hard and spinous. Ventral fins (when present) jugular or thoracic, free

from each other, but often with a reduced number of rays. Pectoral fins generally with broad based bones, and

the caudal fin with only few branched rays. Suborbital ring generally without the osseous connexion with the

preoperculum. Anal papilla sometimes present. Scales generally weak and small, imbedded in the slimy skin;

or

Around the old genus Blennius of Arteiji, Gun-

ther" has collected this series of families, the common

characters of which appear chiefly in the more or less

ribbon-shaped body and the numerous spinous rays,

generally of uniform strength, in the long dorsal fin,

which is most often continuous, but may also be broken

up into two or three fins, the two anterior ones, in

the latter case, being spinous-rayed. This series, how-

ever, shows traces of forms of transition both to the

Labromorphs and to the Malacopterygian Physoclysts.

even wanting.

Even in some Scandinavian forms, e. g. the genus

Anarrhichas, we find traces of a transition in the latter

direction, most of the rays in the dorsal fin being soft

(but unarticulated), and only the hindmost part of

the fin retaining a number of spinous rays. In the

genus Enchelyopus (Zoarces

)

too, the spinous rays are

confined to the posterior part of the dorsal fin, and

this analogy to Anarrhichas might well justify the re-

tention of Enchelyopus within this series. But the

structure of the soft dorsal rays, as entirely different

a Syst. Syn. Fain. Acantliept. Fish., Cat. Brit. Mus., Fish., and in Introd. Study of Fish., p. 490 (Handb . Ichth. p. 348). Gin,

has a corresponding “Super-family”, Blennoidea, from which he' has, however, excluded the families which by their various irregularities throw

difficulties in the way of the limitation of the series by fixed characters. The families Cepolidcn and Trichonotidce are referred by Gill to

his Physoclysti incertce sedis. The Ileterolepidotidce (Chiridce) he refers to the Cottomorph series — we have above remarked the Idiopterous

appearance of these fishes; and even if the osseous counexion which they possess between the suborbital ring and the preoperculum, seems

scarcely enough to justify their inclusion among the Cottomorphi

,

still their place in Gill’s system, close to the Labromorplii, is perhaps a

more suitable one. For the family Mastacembelidce, on the other hand, which Gunther, in spite of the fact that it is separated from the

rest of the Physoclysts by the absence of any connexion between the shoulder-girdle and the skull, has referred to the Blennomorph series,

Gill, following Cope (Trans. Amer. Philos. Soc., Philad., n. ser. vol. XIV, p. 456), has retained a special suborder, Opisthomi, which he

has placed nearest to the Eels. For the geuus Enchelyopus too, Gill has formed a distinct subfamily within the family Lycodidce (Smith’s

Misc. Coll. No. 283, p. 7), a place undoubtedly more natural for this genus. See Proc. Acad. Nat Sc. Philad., 1863, p. 255.
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from that in Anarrhiclias, and the diphycercal form of

the tail, one of the points most characteristic of the

lowest (and earliest) stages of development, and among

the Physoclysts most often retained by the Anacanthini,

are still more powerful advocates of Gill’s procedure

in referring the genus to these last fishes.

Cuvier" united these fishes with the following

series into one family, Gobioides
b

,
of which Bonaparte c

regarded them as a subfamily, Blenniini, which was

set apart by Muller'2

as a distinct family, Blennioidei.

Since that time so many forms have been discovered

that it has become necessaiy to distribute them among

several families, of which the Scandinavian fauna in-

cludes two.

Fam. blenniid je.

External hones of the head unarmed. No osseous connexion between the suborbital ring and the preoperculum.

Jaw-teeth ( like the palatine teeth, where they exist) of ordinary shape
,
conical or curved

, of uniform size or in-

terspersed ivith canines. Scales of the body generally small with smooth margins, and imbedded in the slimy

shin; or even wanting. One, two or three dorsal fins extend along the whole length of the bach behind the occi-

put, or at least the greater part thereof. Anal fin also long. Ventral fins generally jugular, with reduced num-

ber of rays; in some genera wanting. Pseudobranchice generally distinct. Air-bladder arid pyloric appendages

generally

The Greek ftMrnog (slimy or silly) was a small

Mediterranean fish that lived among the seaweed; but

its species can scarcely lie fixed at the present time,

as the old writers have given no description of it.

It was, however, the Butterfly Blenny (Blennus in Be-

lon and Gesner, Blennius ocellaris in Linnaeus), a

species common in the Mediterranean, that Artedi

chose as *. the type for the genus Blennius, which was

the first genus among his Acanthopterygians, and which

he defined with about the same characters as are now

applied to the Blennomorph series. Most of these fishes

belong to the Blennioid family, which, even within the

limits given above, offers considerable variety of form.

About 250 species, distributed among from 30 to 40

genera, have been described. The majority of the

Blennioids and their most typical representatives are

small shore-fishes, common in the tropic and temperate

seas, and some of them extraordinarily small. They

are generally of sluggish temperament, but momentarily

their movements are extremely quick. At their homes

on rocky shores, where they are left dry by the re-

ivanting.

tiring tide, these fishes, so tenacious of life are they,

lead an almost amphibious life. An East-Indian spe-

cies, Salaries tridactylus, has indeed been called am-

phibius; and Commerson, Forster and Ehrenberg", all

three have watched with interest and described its swift,

leaping motions even on dry land, where it is said to

hunt insects. During their life on land and also at

the bottom of the sea, the ventral fins in particular,

and the pectoral as well, are said to serve as admirable

organs of motion. The eyes too, the brilliancy of which

reminds us of those of the snakes, continue to perform

their functions out of the water7
. The family is not

destitute, either, of the beauty of bright and varying

colours; many of the Blennioids are, in splendour of

colour, the rivals of the Wrasses, while the form of

the body sometimes calls to mind the Julidince, a like-

ness enhanced by the general thickness of the lips and

the frequent occurrence of canine teeth in the back part

of the jaws.

The genera which belong to the Scandinavian fauna,

may be distinguished by the help of the appended table;

“ R'egne Animal
,

ed. 2, tome II, p. 236.

6 Called Blennioidei by Nilsson (Slcand. Fn
.,

Fiskarne, p. 180).

c Isis, 1833, p. 1199.

d Abli. Acad. Wiss. Berlin 1844, p. 199.

e See Cuv., Val., Hist. Nat. Poiss., XI, p. 340.

f Cf. Day, Fish. G:t Brit. Irel., vol. I, p. 198.
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I: Front jaw-teetlr firmly set in one row,

and sharpened at the point like a chi-

sel (anteriorly and posteriorly compressed

incisors). At least the greater part of

the dorsal fin (in the Scandinavian spe-

cies the whole) soft-rayed Genus Blennius.

II: Jaw-teeth conical, sharp or blunt, gene-

rally set in several rows, and more nr

less far apart from each other. Only

spinous rays in the dorsal fin:

1 : Branchiostegal membranes to a

great extent united, and the gill-

openings therefore vertical. Vent-

ral fins small, with thick skin, or

wanting:

a: No spinous ray in the anal fin.

Head above the eyes furnished

with dermal fringes Genus Chirolophis.

b: Two spinous rays at the begin-

ning of the anal fin. No dermal

fringes on the head Genus Pliolis.

2: Branchiostegal membranes only

slightly united, the lower part of

the gill-openings extending in a for-

ward direction. Ventral fins with

thin skin and fairly long (equal in

length to the lower jaw) Genus Lumpenus.

Genus BLENNIUS.

Body naked (without scales). In the anterior part of the jaivs an arcuate row of strong
,
closely set

,
recurved

and chisel-like teeth: in the hack of the jaivs generally solitary canines. Head short, with the upper profile sharply

curved. Mouth small, gape horizontal. Gill-openings fairly large
,
hut vertical ; branchiostegal membranes with 6

rays and broadly united to each other or to the isthmus. One continuous dorsal fin ,
generally, however

,
incised at

the margin, with most {or all) of its rays soft, but unarticulated, at least in the anterior part of the fin. Only

the caudal fin with branched rays, and these generally few (under 10?). Ventral fins with thick skin, one short

spinous ray and three soft rays. Anterior part of the lateral line arcuate, and often the only distinguishable

portion thereof. Pseudobranchice distinct. Air-bladder and pyloric appendages wanting.

This genus includes about 40 species, which be-

long chiefly to the Atlantic. Some, however, have been

found in the Red Sea and off Ceylon, the Sandwich

Islands and Tasmania; and one species {Blennius

Sujefianus or Cagnota) has domiciled itself in the fresh-

water of the east of Spain, the south of France, Italy

and Dalmatia. Although the naked, slimy skin is

without the brightness lent by the scales to the body

of other fishes, still some of these species belong to

those most richly endowed with beauty of colouring.

Hence some of them bear such names as butterfly and

peacock. As we have mentioned above, they are shore-

fishes; but some of them have been met with far out at

sea, following pieces of wreckage or finding a perma-

nent home among the floating Sargasso-weed. Only

one species belongs to the Scandinavian fauna.
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THE SHANNY (sw. sicyggfisken “).

BLENNIUS PI40LIS.

E'ig. 6 1

.

Head without dermal fringes above the eyes, hut the hind margin of the anterior nostrils raised and' broken up into

a fringe. Even the anterior part of the dorsal fin 'with rays soft at the tip. One or two canine teeth on each

side of the upper and lower jaws, behind the end of the front row, which consists of from 15 to 24 compressed teeth.

Fig. 61. Shanny (Blennius pholis), taken on the fishing-bank of Jeederen (on the coast of Norway), at a depth of from 60 to 100 fathoms,

according to the statements of the fishermen, a: natural size; b: the head, ihagn. 2 dinm., in order to show the position of the nostrils and

the dermal flap of the anterior nostril. The lips too, are turned slightly back to show the teeth.

R. br. 6; D. —^ A. 19*; P. 13; V. 1 C. ar+9+.r;
18 1. 19° 3

L. lat. por. 40— 50.

Syn. Vix CDtolig, Aristot.
;

vix Pholis Bonder.; vide Art. Syn .,

p. 116.

Cataphractus Icevis

,

Jago apud Raiium, Syn. Meth. Pise., p.

164, tab. 1, fig. 10.

Blennius Pholis (p. p.) Lin., Syst. Nat., ed. X, tom. I, p. 257;

Bl., Fisch. Deutschl., part. II, p. 184, tab. LXXI, figg. 2 et 3;

Yabr., Hist. Brit. Fish., ed. II, vol. I, p. 260; Gthr, Cat.

Brit. Mus., Fish., vol. Ill, p. 226; Steind., Stzber. Akad.

Wiss. Wien, LVII, i, (1868), p. 674; Coll., Vid. Selsk.

Forh. Crist. 1874, Tillsegali., p. 72; ibid. 1879, No. 1, p.

58; Day, Fish. G:t Brit., Irel., vol. I, p. 203, tab. LX,

fig. 2; Moreau, Hist. Nat. Poiss. Fr., tom. 2, p. 143.

Pholis Icevis, Flem., Hist. Brit. Anirn., p. 207; Cuv., Val.,

Hist. Nat. Poiss., vol. XI, p. 269; Kroy., Damn. Fiske

,

vol. I, p. 330; Nilss., Stand. Fn ., Fisk., p. 182; Lillj.,

Sv., Norg. Fisk., vol. I, p. 517.

The Shanny, which attains a length of 160 mm.,

is in form of body relatively the deepest and thickest

of the Scandinavian Blennioids, the greatest depth of

the body being 19 or 20 % of the length, and the

“ Nilsson, 1. c

b Sometimes 11, according to Day.

c
„ 20, „ „ „

18—20, „ „ „

greatest breadth, across the cheeks, from 14 to 16 %.

The breadth at the axils is equal to, or only slightly

less than, the breadth across the cheeks, and the pos-

terior part of the body is more compressed at the

dorsal edge than at the ventral. With this exception

it tapers fairly evenly towards the tail, which is strongly

compressed, though the abdomen is, as usual, more

swollen, even laterally. The least depth of the body

in a young specimen, 93 mm. long, measured 6‘8 %

of the length, and in an older specimen, 125 mm. long,

7‘7 %. The head, with the eyes set high and the snout

steeply sloping, measures in young specimens 27 % ol

the length of the body, in old 26 %. The gape is

fairly small, placed low down and almost horizontal,

with the upper jaw projecting slightly in front of the

lower, and with its swollen labial skin extending back

to a point almost vertically below the middle of the

eye, the longitudinal diameter of which is 18 % of the

length of the head in young specimens, 16 % in old.

d
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Midway between the eyes, the forehead, the breadth of

which is 14 % of the length of the head in young speci-

mens and 16 % in old, is somewhat concave; and be-

hind the eyes, on the top of the head and the occiput,

we find a longitudinal dermal ridge", which is gene-

rally only slightly marked. The anterior nostril is

situated about twice as near to the eye as to the tip

of the snout, and on a level with the lower margin of

the eye: its margin is only slightly raised, but grows

posteriorly into from 4 to 7 dermal filaments. The

posterior nostril is a little round or oblong opening,

nearer the eye and about level with the upper margin

of the pupil. The branchiostegal membrane extends

back, in a small flap, to a point just above the upper

corner of the axil; and underneath it is continuous

from one side of the body to the other, but so thoroughly

united to the isthmus that the breadth of the free dermal

fold in the middle is only about half the diameter of

the eye.

The dorsal fin is distinctly divided into an anterior

part, which is short, and consists of simple and un-

articulated rays, and a posterior, the rays of which are

also simple, but articulated. Its length is about 61 or

62 % of that of the body, and its height from 10 to

12 % of the latter. All the rays, except the 12th from

the beginning, which is the smallest, and also the last

of the unarticulated rays, project, to some extent at

least, above the fin-membrane, the first three or four

most of all. The anterior part, which corresponds to

the spinous-rayed part in other cases, is as high as,

or slightly lower than, the posterior; and its length is

about 78 % of that of the latter. The anal fin is lower

than the posterior part of the dorsal fin (its height is

about 9
1

/ 2 % of the length of the body), but in length

and structure it corresponds to the latter. The distance

from the tip of the snout to the beginning of the anal

fin is 47 or 48 % of the length of the body. In one

of the males we have examined, we found at the be-

ginning of the anal fin a vesiculate dermal swelling,

united to the first ray of the fin and representing the

anal papilla. The caudal fin is rounded, and its length

measures 7 or 8 % of that of the body. The pectoral

fins are also round: their length is less than that of

the abdominal cavity, being only about
1

/ 5
of the length

of the body. A little in front of these fins we find the

singularly-formed ventral fins, the length of which is

almost half that of the head, and about half (more or

less) the distance between them and the beginning of

the anal fin. The rays are gathered into two bunches,

each with a separate dermal covering, which extends

about half-way along the fin. The outer (anterior)

bunch contains the short spinous ray, the length of

which is about a third of that of the second ray, to-

gether with the latter ray, which is simple and arti-

culated; the other bunch contains the two remaining

rays, which are also simple and articulated. Each

ventral fin has thus the appearance of two fingers, the

inner one being the longer, owing to the circumstance

that the middle soft ray is the longest in the fin.

On the naked, slimy body the lateral line at first

bends slightly upwards towards the back, but soon

sinks again in a curve which ends above the beginning

of the anal fin: from this point it advances in a straight

line almost along the middle of the sides of the tail.

It contains about 45 pores, the hindmost of which are,

however, not very distinct. Rows of small pores be-

neath the eyes and out on the snout, as well as at the

bottom of the cheeks and forward on the lower side

of the under-jaw, mark the extension of the system of

the lateral line on the head.

The colouring of the Shanny is so variable that

one can scarcely find two individuals exactly alike in

this respect. The colours are most diversified and

brightest in young specimens, one of which is thus de-

scribed by Lilljeboeg. “Upper part of the body dark

green, marbled with a somewhat darker tint and with

yellowish spots along the upper and lower parts of the

sides. Dorsal and pectoral fins with dark stripes on

a lighter, greenish ground. Caudal fin with broad,

yellowish and dark greenish transverse bands. The anal

fin, the rays of which are tipped with white, is next

marked with a blackish, longitudinal stripe, and yellowish

at the base. Ventral side and fins yellowish. Lower

side of the head yellowish, clouded with darker colour.

In a specimen 93 mm. in length, which has been pre-

served in spirits for ten years or so, we still find di-

stinct traces of five large spots, edged with white,

which in live specimens extend half-way up the dorsal

fin, the upper part of which is marked with a network

of smaller quadrilateral spots. Below the lateral line

we also find large dark spots, divided at the bottom.

The anal fin still retains its dark marginal band, with

“Der Nacken bei Mannehen sehr fleischig,” Steindachner.Presumably a sexual distinction, peculiar to the males.



216 SCANDINAVIAN FISHES.

the light tips of the rays. In older specimens there

is a more irregular arrangement of dark brown spots

on the dark greenish body. The colours are also duller

during winter.

The Shanny prefers to live above low-water mark,

and seems, like other members of the genus, to find

pleasure in being left dry at ebb-tide. It then creeps

about, or hides under stones or in crevices of the rocks,

putting out its head and keeping a watchful eye for

the approach of any danger, whereupon it hurriedly

disappears. Day gives an observation made by Ross,

according to which the- Shanny can turn its head, while

resting in its usual position, on the ventral and pec-

toral fins; and Couch a who has given the minutest

details as to the habits of this fish, says that, like the

chameleon, it has the power of turning its eyes in

different directions, and thus seeing what is behind and

before it at the same time. Even in the water it is

of timid habits, and not without reason, for it is keenly

pursued by waterfowl, especially cormorants, whose

narrow beak, with its bent tip, seems especially adapted

to drag the Shanny from its retreat. Couch kept a

specimen in captivity for six months. The fish would

often change colour, without any visible cause. In the

aquarium lay a stone which projected out of the water,

and in warm weather the fish crept up on the stone

to bask in the sun. During the summer it passed half

its time in this way, high and dry; but in cold weather

it sank down into the water and hid itself. Ross

positively asserted that, even in captivity, these mi-

grations between dry land and water coincided with

the ebb and flow of the tide; but Couch is equally

positive in his denial of this circumstance.

When the tide rises, according to Couch, the

Shanny goes in quest of food. It lives on all kinds

of small creatures belonging to the classes of worms,

mollusks or crustaceans. It seems to be especially fond

of small shell-fish and Balanids which are attached to

the rocks. Its bite is powerful, OAving to its sharp in-

cisor teeth. It is highly impatient of any trespass by

a comrade upon its hunting-ground, and speedily attacks

the trespasser. On account of its pugnacity children

amuse themselves by pitting two Shannies against each

other and watching them fight. The combatants long-

refuse to relinquish their hold in their struggles. The

Shanny also retains its gripe fiercely, if it has seized

a person’s finger; but its teeth are not strong enough

to pierce the skin. With this vindictive temper the

Shanny leads a solitary life, and does not Avander

far, unfitted as it is for long journies by its heavy

body, the front part of Avhich is somewhat umvieldy,

and by the absence of the air-bladder.

The Shanny deposits its eggs in spring or during

summer, and, according to Couch, the female displays

a high degree of discrimination in her choice of a nest.

She selects a small hole with a narrow entrance, just

above loAv-water mark, and attaches her bright, amber

eggs, Avhich are 27 2
mm. in diameter, to the roof of

the hole, which is thus adorned Avith mosaic. The

breeding of the Shanny, as it took place in the Man-

chester Aquarium, is thus described by Saville-Kent 6
:

“In a tank containing some forty or fifty examples of

this Blenny, a pair had selected a narrow ledge, high

up on one side, for the purpose of a nursery. The

eggs Avere deposited in a single layer upon the ledge,

first by one and subsequently by a second female, the

species being thus shown to be polygamous. The male

had meanwhile undergone a Avonderful colour trans-

formation, much after the manner of the male of the

Black Bream ( Cantheirus lineatus), previously described.

All the gay mottlings of yellow and brown that usu-

ally characterise the species, had given way to a uni-

form tint of deep sooty black, the large, prominent

lips alone remaining nearly Avhite, his appearance under

such circumstances being particularly ferocious and

forbidding. Thus attired he uoav mounted guard over

the female fish and eggs, his self-appointed task, as

presently seen, proving no sinecure. The discovery

Avas soon made, in fact, by the other members of the

community, that Blennies’ eggs were a choice gastro-

nomic delicacy, and thenceforAvard our little friend Avas

scarcely alloA\red an interval of peace. While one fish

Avas being repulsed in front, another descended upon

and made off with the coveted booty in the rear; or,

as frequently happened, there Avas a concerted attack

along his lines of more than half a dozen fish. Thus

overpoAvered by numbers, there Avas but little chance

of a young family descending from the rocky fortress,

and, indeed, several times Avithin the course of an en-

tire month spent by the little Blenny in the arduous

° Hist. Fish. Brit. 1st., vol. II, p. 220.

b Brit. Mar., Fresliw. Fish., Handb. G-t. Intern. Fish. Exhib. London 1883.
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endeavour to guard his embryo brood, the little aerie

was mercilessly stripped of every egg. At the end of

that period an untimely end befel our little hero; wea-

ried out with his exertion he was at length unable

to cope with the odds arrayed against him, and was

found one morning literally torn to pieces at the foot

of the ledge he had so long defended, a huge fellow,

nearly twice his size, and who had doubtless been

chiefly instrumental in bringing about his overthrow,

now occupying the post of honour. One other little

episode concerning the object of this notice remains to

be chronicled. While the female was depositing her

spawn, an operation which extended over several days,

her brave little partner was seen on several occasions

to descend to the bottom of the tank, and hurriedly

snatching up a fragment of the food supplied for the

general meal, to return with it aloft and place it at

the disposal of his ladylove.”

Except as bait, this fish can be of no economical

value to man.

The Shanny is by no means rare on the south-

west coast of Norway, at least in the neighbourhood

of Bergen, where Reinhardt (Maanedskr. f. Litter.,

1833, p. 231) made the observations on which he based

the first statement as to its geographical extension

northwards; but in Sweden it has never been observed.

Its true home is on the coasts of Great Britain and

Ireland, extending southwards at least as far as Gi-

braltar (Steindaciiner) and into the Mediterranean at

least as far as Barcelona (Steindachner). In the Me-

diterranean, however, it is not so common as in the

Atlantic (Valenciennes), and its occurrence east of

Spain has been denied (Moreau, 1. c. and Giglioli,

Espoz. intern, di Pesca in Berlino 1880, Cat. Sez.

Ital, p. 91).

Genus CHIROLOPHIS.

Hind part of the body ribbon-shaped and covered with very small scales. Head naked (without scales), but with

dermal fringes on the top. Jaws furnished, almost throughout their margin, with an arcuate , unbroken row of

conical teeth, somewhat compressed and pointed at the apex {partly, however, especially in the front part of the

jaws
,
alternating, every other tooth being set farther in than the next to it): no canines at the ends of the rows.

Head, especially the snout, short; mouth broad, obliquely ascending. Gill-openings large
,
but vertical; bran-

chiostegal membranes joined to each other under the isthmus
,

to which they are united. One continuous dorsal fin,

containing only spinous rays
,
along the whole of the back behind the head. Anal fin long and with a small spi-

nous ray at the beginning ; the rest of the rays articulated and branched. Ventral fins short, jugular and con-

taining one spinous and three branched rays. Pays of the pectoral fins repeatedly branched. Branched rays of

the caudal fin few {under 14). Only the anterior part of the lateral line distinct. Branchiostegal rays G a
.

Pseudobranchice present. Air-bladder wanting. Pyloric appendages present, but small
1
’.

Of this genus only one species is known with

any certainty', and even this has borne six different

generic names. The best and fullest descriptions of

it have been given by Kroner, who gave it the name

of Carelophus
d

,
and Nilsson, by whom it was called

Blenniops
e

; but both these writers were anticipated

by Swainson, who established the genus Chiro-

lophis'.

“ Sometimes 5, according to Nilsson and Couch.

6 According to Keoyeb and Nilsson.

c Pallas’s (Zoogr . Ross. As., Ill, p. 179) Blennius polyactocephalus from Kamchatka probably belongs to this genus (cf. .Joed., Gilb.,

Bull. U. S. Nat. Mus., No. 16, p. 765), and is possibly even the same species as Oliirolopliis galerita; but it is described from a dried spe-

cimen and not further known.
d Naturh. Tidskr., Kblivn, 2:den Raekkes l:ste Bind (1844— 1845), pp. 227 and 236; Kefir], head, and loqog, crest.

e Skand. Fn., Fisk., p. 185 (1855).

f Nat. Hist., Class. Fish., Ampli., Rept., (Lardn. Cab. Encycl.) vol. II, p. 275. (1839); Xeio
,
hand.

Scandinavian Fishes. 28
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THE CRESTED BLENNY (sw. tangsnartan).

CHIROLOPHIS GALERITA.

Plate XI, figs. 2 and 3.

Two pairs of fimbriated dermal appendages above the eyes
,

the posterior pair being the longer; one simple dermal

flap on each side of the snont, outside the anterior nostril, and several of varying size sparsely set in several (3

or 5) rows on the top of the head and the occiput. Length of the head from 15 to 18 % of that of the body.

Greatest depth of the body in old specimens somewhat greater than the length of the head, in young equal to the

latter. Breadth across the cheeks about
2

3 of the length of the head. Least depth of the body (in front of the

base of the caudal fin ) in old specimens equal to the longitudinal diameter of the orbit, which is about Vs of the

length of the head and a little less than the length of the snout. Eyes set high, close to the forehead. Number

of teeth , in each jaw from 80 to 100. A dermal flap, like that of the operculum, above the insertion of the

pectoral fin, at the hind margin of the gill-opening ;
and at the same point, just above the upper part of the in-

sertion of the pectoral fins, a bony ridge, covered with skin, curved outwards, and starting from the anterior

margin of the clavicular bone. Distance between the dorsal fin and the tip of the snout somewhat less them the

length of the head; the base of this fin about 70 % of the length of the body: the anterior rays sometimes (most

often in the males and old specimens) elongated and furnished with dermal appendages, the rest of the fin fairly

straight, with a height equal to about 7 % of the length of the body, back to about the 12th ray from the end,

from which point the length of the cays gradually diminishes. Distance between the anal fin and the tip of the

snout about, 42 % of the length, of the body; its base about
1

/2 the length, of the body; the rays slightly shorter,

but freer at the point, than those of the dorsal fin. Pectoral fins rounded, in length about 14 % of the length of

the body or 76 % of that, of the head. Ventral fins, even externally, divided into four parts; the third ray long-

est, being a little less than
1

/i of the distance between these fins and the beginning of the anal fin or than
1

/3 of

the greatest depth of the body, or somewhat more them
1

/2 of the length of the caudal fin, which is rounded.

Coloration in young specimens yellowish brown, with dark, olive-brown, transverse bands on the sides and,

spots of similar colour on the dorsal fin and along its base; also with a dark ring round the eye, from which

there runs a stripe to the corner of the mouth: in old, specimens plain yellow or reddish broivn, with irregular,

dark spots at the hind part of the dorsal fin. Sometimes “ a row of lighter, round spots along the dorsal sides

or the middle of the body.

R. hr. 6 (5); D. 50 &
;
A. P. 14; V. -; C. x + 12 rf + x.

on 3

Syn. Blennius crista capitis transversa, cutacea (cit. Art.), Stroem,

Sonclm. Bestir., vol. I, p. 322.

Blennius Galerita, Lin. (p. p. nee Rondel., nec Art.), Syst.

Nat., ed. XII, tom. I, p. 441; Ascanibs, Ic. Rer. Nat.,

cah. 2, p. 8, tab. XIX; Nilss., Prodr. Ichth. 8cand., p.

102; Id. (Blenniops) Stand. Fn., Fisk., p. 185.

Blennius Ascanii
,
Walb., Ichth. Art., part. Ill, p. 173, Reinh.,

Maanedskr. f. Litter., 1833, p. 259; Gthr (Blenniops),

Brit. Mus. Cat., Fish., vol. Ill, p. 284; Mgrn (Carelophus),

Ofvers. Vet.-Akad. Forh. 18G7, p. 2 G 1 ;
Esm., Forh. Skand.

Naturf. M. Chnia, 1868, p. 523; Coll., Forh. Vid. Selsk.

Chnia, 1874, Tillaegsh., p. 76; Malm (Blenniops), Gbgs,

Boh. Fn., p. 471, tab. 8, fig. 2; Hansson (Carelophus),

Ofvers. Vet.-Akad. Forh. 1880, No. 4, p. 21; Day, Fish.

G:t Brit., Irel
.,

vol. I, p. 206, tab. LX, fig. 3; Coll., N.

a According to Nilsson, Couch and Collett.

b 51— 53, according to Nilsson.

1

39—40’
d 13 according to Nilsson and Lilljeborg. In the specimen

Mag. Naturv. Chrnia, Bd. 29 (1884) p. 68; Lillj., Sv.,

Norg. Fisk., vol. I, p. 491; Petersen, Vid. Meddel. Naturh.

For. Kbhvn 1884, p. 156; Gthr (Blenniops), Rep. Deep-

sea Fish., Chalk Exp. (vol. XXII), p. 71.

Centronotus Brosme

,

Bl., Syst. Ichth., ed. Schn., p. 167;

Reinii., 1. c.

Blennius palmicornis, Yarr., Brit. Fish., ed. 1, vol. I, p.

233 (nec Cuv.); Bl. Yarrellii, Ccv., Val., (emend.), Hist.

Nat. Poiss., vol. XI, p. 218; Swains. (Chirolophis), Class.

Fish, etc., 1. c.; Kroy., Naturh. Tidskr. Kbhvn, ser. l,vol.

I, p. 372; Yarr., Brit. Fish., ed. 2, vol. I, p. 263; Couch,

Fish. Brit. Isl.
,

vol. II, p. 233.

Gunnellus Stroemii, Cuv., Val., 1. c., p. 444; Kroy. (Carelophus),

Naturh. Tidskr., Kbhvn, ser. 2, vol. I, pp. 227 et 236; Id.,

Damn. Fiske, vol. 1, p. 600;

Ohs. The rule in accordance with which the preceding species

has been generally suffered to retain the Linmean specific name of

described by PIansson 3+12 + 1.
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pholis, here also, as Nilsson has remarked, demands the retention o£

the Linmean name. Pholis was a Mediterranean fish, and in Ronde-

let (Artedi’s and Linnaeus’s, as well as Willughby’s, chief authority

with regard to this species), certainly did not mean the more Atlantic

species which occurs in Scandinavia, and which now bears the name.

But Linn^us also quoted Gronovius’s Mus. Ichth., vol. II, no. 175,

a passage which leaves no room for any doubt as to his application

of Blennius pholis. Here too, where Linnaeus has quoted Stroem,

the case is the same; and with regard to galerita we now have the

further advantage that hardly anyone at the present day will refer

the species here in question to the same genus as the species with

which it has been confounded by Linnaeus. There is thus no danger

of confusion, even if we retain the Linmean specific name in both

genera, in Blennius from the 10th and in Chirolophis from the 12th

edition of Systema Naturae.

The form of body of the Crested Blenny is, so to

speak, on the point of transition to the ribbon shape;

it is fairly thick anteriorly, but the caudal part, which

is the longer, is perfectly ribbon-shaped. Among the

characters given above we find a peculiarity, of 1x111011

there is only a slight trace in Blennius pholis, but

which is all the more developed in other forms within

the family. This consists in the circumstance that on

the posterior margin of the gill-opening we find, in

the first place, at the top, by the upper corner, a

dermal flap — evidently a continuation of the branchio-

stegal membrane, which here advances above the slit,

and in other species, e. g. Clinus superciliosus", is con-

tinued down to the base of the pectoral fin, where, in

Blennius ocellaris for example, it projects in a dermal

flap over the upper corner of the axil — and in the

second place, farther downwards and inwards, on a level

with the upper half of the base of the pectoral fin, a

bony ridge, covered with skin, and here of uniform

height, but in Clinus superciliosus at the lower end

produced into a hook. The upper supporting rays of the

caudal fin (in the specimens belonging to the Royal

Museum) are remarkable for the circumstance that the

tAvo anterior ones are real spinous rays, with a mem-

brane betAveen them, as well as in continuation Avith

the dorsal fin. The membrane of the anal fin also

advances over the margin of the caudal fin. Of the

lateral line of the body Ave can only find a roAV of 6

pores at the beginning, but the head is furnished with

the ordinary roAvs of distinct pores, both in the margin

of the preoperculum, Avith a continuation under the

loAver jaw, and in the suborbital ring Avith a continua-

tion on the snout.

The Crested Blenny is a northern form, Avhich,

at depths varying from some I'cav to 180 fathoms, ex-

tends from the extreme north of Norway to the south

coasts of Great Britain and Ireland. As early as 1762,

Strom described it as occurring in the south of Nonvay.

During GaVimard’s expedition Kroyer obtained speci-

mens at Bosekop in Finmark. In Christiania Fjord,

according to Collett, it is taken almost yearly; but

on the coast of SAveden it is extremely rare. In July,

1861, Malm took three small specimens, the smallest

someAvhat under 27 mm., the largest 34 mm. in length,

at the entrance of Gullmar Fjord; and C. A. Haxsson

has procured for the Royal Museum a specimen 21 cm.

long, a male, which Avas taken in December, 1879, in

an oyster- dredge, at a depth of 12 fathoms, in Dynekil

near Stromstad. Day gives several instances of its

occurrence on the coasts of Great Britain and Ireland.

Farther south it has not been found.

The habits of the Crested Blenny are but little

knoAvn. According to Couch, it is hoav and then taken

in crab-pots, into Avhich it is probably enticed by the

bait. In its stomach haATe been found mollusks, Avorms,

Hydroids, Spongite and seaAveed. Its food thus seems

to be the same as that of the true Blennies; and in

captivity it lives in the same Avay as the Shanny, ready

in a moment to hide under a stone or some similar

object. When resting at the bottom of the aquarium,

it curls its tail up to its head, and depresses the anal

fin laterally, as if to support itself more securely. It

is fiir too rare, and its size far too small, for it to

possess any economical importance.

“ = Blennius mustelaris, Mus. Ad. Frid. Linnaeus’s two original specimens are still to be found in the Royal Museum; and they

show that the character, “caput absque cristis”, is due to an oversight. Linnaeus’s var.
ft
may perhaps be explained by the fact that in the

3 + 34 (31) 2
one specimen the membrane is tom behind the third ray in the dorsal fin. The fin-formula is: D.

;
A.

1 3
8 (7) 28 (26)
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Genus PHOLIS.

Body ribbon-shaped, covered with very small scales. Head naked and without dermal fringes • Jaw-teeth pointed
,

in front set in several rows. Head
,

especially the snout, short. Mouth turned upwards. Gill-openings large, but

vertical; the branchiostegal membranes united to each other -under the isthmus
,

to ivhich they are joined only in

front. One, continuous dorsal fin, containing only spinous rays, along the whole of the back behind the head.

Anal fin long, -with two spinous rays at the beginning, and with the other rays articulated and (usually distinctly

)

branched. Ventral fins short, jugular and containing one spinous ray and one (indistinct) soft ray. All the rays

of the pectoral fins often branched. Branched rays in the caudal fin few {under 15). Lateral line indistinct.

Branchiostegal rays 5. Pseudobranchice present. Air-bladder and pyloric appendages wanting.

To receive the common Spotted Gunnel, as it was

described and figured by Sujef", Lacepede 6 formed

the genus Murcenoides a year before Blocii-Schneider

called the same genus Centronotus
c

,
the two names

which, together with Valenciennes’s d
later name of

Gunnellus, have been most generally recognised up to

the present. Long before Lacepede’s time, however,

the same species had been adopted by Gronovius, in

1763, as the type of the genus Pholis
6

,
the name which,

according to the current laws of nomenclature, must

thus possess the right of priority. The name is derived,

however, from Aristotlf/, and originally denoted a

Mediterranean fish “which hides itself in its own mucus”.

The genus is very nearly related to the preceding one;

but the still more ribbon-shaped body, the pointed

jaw-teeth, set in several rows, and the structure of the

ventral fins — one small, pungent, spinous ray and

one rudimentary, soft ray in the membrane inside

it — or even the absence of these fins, are the dis-

tinguishing characters of these fishes, of which six or

seven species have hitherto been recognised from the

northern parts of the Atlantic and Pacific.

THE SPOTTED GUNNEL (sw. testefisken).

PHOLIS GUNNELLUS.

Plate XI, fig. 6.

Along the base of the dorsal fin a row of about 10 black, ocellated spots
,
which also extend slightly down over

the back of the body. Bays in the dorsal fin at most 81.

R. br. 5; D. 76—81;

13 1. 14 + .?.

A.
2

; P. 9—12; V. V,
; C. x +

40—42 ' 1

Syn. Ophidion cirrhis carens
;
Art., Gen., p. 25; Syn., p. 42; Heyke,

Vet. Akad. Handl. 1744, p. 129; Lin., Fn. Suec., ed. 1, p.

108; Opliidium imberbe, Lin., Fn. Suec., ed. II, p. 114.

Blennius Gunellus Lin., Mus. Ad. Frid
.,

tom. I, p. 69, Syst.

Nat. (Bl . Gunnellus), ed. X, tom. I, p. 257 ; Fn. Suec., ed. II,

p. 114; Nilss. (Centronotus), Prodr. Ichth. Scand., p. 103;

Fries et Wright, Slcand. Fisk., ed. I, p. 105, tab. 25, fig.

1; Swains., ( Ophisomus), Fisli., etc., vol. II, p. 277; Gtbr

( Centronotus), Cat. Brit. Mus., Fish., vol. Ill, p. 285; Mgrn,

Finl. Fisk, (disp.), p. 21; Gill (Murcenoides), Proc. Acad.

Nat. Sc. Philad., 1864, p. 204; Coll. (Centronotus), Fork.

Vid. Selsk. Chnia, 1874, Tilkegsli., p. 77; N. Mag. Naturv.,

Bd. 29 (1884), p. 69; Malm, Gbgs, Boh. Fn., p. 472; Winth.,

Naturh. Tidskr. Kblivn, ser. Ill, vol. XII, p. 23; Day, Fish.

G:t Brit., Irel., vol. I, p. 208, tab. LXI, fig. 1 ;
Mela,

Vert. Fenn., p. 290, tab. IX; M6b., IIcke, Fisch. Osts., p.

61; Lillj., Sv., Norg. Fisk., vol. I, p. 522; Joed., Gilb.

{Murcenoides), Bull. U. S. Nat. Mus., No. 16, p. 767; Hansen

(Centronotus), Zool. Dan., Fiske, p. 48, tab. VIII, fig. 1.

Gunnellus vulgaris, Flem., Brit. Anim., p. 207 ;
Cuv., Val.,

Hist. Nat. Poiss., vol. XI, p. 419; Kr., Damn. Fiske, vol.

I, pp. 341 et 600; Nilss., Skand. Fn., Fisk., p. 200; Mor.,

Hist. Nat. Poiss. Fr., vol. II, p. 153.

a Acta Petrop. 1779, part. II, p. 195, tab. VI, fig. 1.

b Hist. Nat. Poiss., tom. II, p. 324; — 1800.

c Syst. Ichth., Bl., ed. Schn., p. 165.

d Cuv., Val., Hist. Nat. Poiss., vol. XI, p. 418, corresponding to Cuvier’s subgenus Les Gonnelles (Regn . Anim., ed. 2, tom. II,

p. 239).

e Zoophyl., Fasc. I, p. 78.

f Cf. Cuv., Val., 1. c., p. 269.
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On the coasts of Scandinavia the Spotted Gunnel

attains a length of at least 23 cm."; the depth is about

7 9
of the length

6

,
and the thickness, which is greatest

across the cheeks, is in young specimens somewhat more

than, in old specimens equal to or less than
1

/2 the

greatest depth. The body is strongly compressed later-

ally and elongated, being of almost uniform depth for

more than half its length, and then very gradually

tapering towards the tail. This form gives the fish a

swordlike appearance, and hence, in various places, it

bears the name of Swordfish. The head is small, mea-

suring only V
9

of the length of the body, compressed,

and so sharp at the top that the occiput and forehead

form a rounded carina. Cheeks somewhat tumid and

prominent. Mouth small, turned sharply up'', and fur-

nished with fairly thick lips, which are rolled over the

jaw-bones; both jaws of about the same length; the

lower jaw, however, projects distinctly beyond the tip

of the snout, when the mouth is open. The eyes are

small and set so high that a line drawn from the back

point of the gill-cover to the margin of the upper jaw

touches their lower margin; they are also set so far

forward that the distance from the tip of the snout to

the anterior margin of the eye is only
1

/3 of that from

the posterior margin of the eye to the back point of

the gill-cover; their diameter is
l

/-, or in old specimens

7C
of the length of the head. The length of the gill-

cover exceeds
1

/3 of the length of the head, and its

end coincides with the top of the insertion of the pec-

toral fins. The gill-openings are of average size. Both

the branchiostegal membranes extend round the upper

corner of the gill-openings above, and below they are

united to each other without any visible incision. They

thus lie free round the isthmus, like a collar, being

united to it only in front. Branchiostegal rays 5, the

four uppermost being fairly broad, but the fifth very

narrow, and so short that it does not extend to the

margin of the branchiostegal membrane, and is directed

more towards the isthmus. Branchial arches small, the

hindmost grown together with the posterior Avail of the

branchial cavity and leaving only a small slit open

behind it. The gill-rakers appear in the form of sub-

ulate teeth, set, as usual, in two roAvs. The upper

pharyngeals are united into two almond-shaped lumps,

thickly set with fine, cardiform teeth; the lower are

smaller, but their dentition similar. The tongue is

smooth, hard, cartilaginous and triangular, with the tip

free. In both jaws Ave find small, conical, fairly sharp

teeth, set some distance apart from each other: in the

upper jaAV the largest (about 1 1 on each side) are set

in an outer, more regular roAV, within which there are

from 1 to 3 irregular 1’oavs of smaller teeth, generally

most numerous in the front part of the jaw. In the

loAver jaw, on the other hand, the teeth are set in only

one 1’oav, about 11 on each side and the largest in

front; but Avithin the front teeth Ave find a few small

ones, irregularly set and varying in number. On the

head of the vomer there are a feAv (from 3 to 6) small

teeth, like the jaw-teeth, but set in an arcuate roAV.

The palatine bones are toothless.

The skin is covered Avith an abundant mucous

secretion, and in the living fish one can scarcely find

a trace of the small, round scales, Avhich are deeply

imbedded therein, and, Avithout touching each other,

are spread over the whole body. The lateral line,

however, is scarcely visible, but, in the form of a roAV

of small pores, runs in a straight line almost along

the middle of the body, slightly nearer the dorsal edge

than the ventral. On the other hand, the ordinary

rows of pores on the head which belong to the system

of the lateral line, are very distinct.

The dorsal fin is unbroken, Ioav and of almost

uniform height: it begins above the base of the pectoral

fins, and extends to the caudal fin, to the base of

which its membrane is united, though the tAvo fins are

distinctly separate. All its rays, about 80 in number,

are simple, hard, fairly thick at the base and very

sharp at the tip. Their pungent tips are completely

hidden, hoAvever, by the thick membrane, as long as

the fin is intact, but if it be damaged, force their Avay

out of the covering. The anal fin is of the same

shape as the dorsal and ends vertically beloAv the

posterior end of that fin, but it is someAvhat higher.

The distance between it and the tip of the snout is

from about 47 to 52 % of the length of the body. It

has two, hard, pungent rays at the beginning, and the

a Cf. Collett, N. Mag. Naturv., 1. c.

b The greatest depth of the body varies between O'A 0n young specimens) and 12 % of the length thereof. The least depth, at

the base of the caudal fin varies between 3 and 3 l
/3 % of the len gth.

c After death the mouth is generally more upturned than in life, as at death, in this species as in the preceding one, the dorsal

muscles usually undergo so powerful contraction that the whole head is drawn somewhat upwards.
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rest of it consists of from 40 to 42 articulated, soft

rays, which are as it were divided at the point, or at

least show traces of a division there. The pectoral

tins are oval and very small, their length being about

half the depth of the body, or, in old specimens, less.

They are inserted very low, the upper end of the axil

occupying the top of the lowest third of the depth of

the body. They contain 11 or 12 rays®, the first three

of which may be simple; the 6th and 7th are the

longest. The ventral fins are extremely small, almost

rudimentary, and are set close to each other, very

slightly in front of the pectoral fins. At first sight they

seem to consist of only one small, hard and very sharp

ray, which is very thick at the base, in length about

V2
the diameter of the eye, and enveloped in a thick

fin-membrane with a somewhat widened rim; but on

closer examination we find in the skin an inner, smaller,

soft ray, closely joined to the outer one. The caudal

fin is also very small, being of about the same length

as the pectoral fins. When expanded, it acquires a

handsome, rounded shape. It contains from 18 to 20

rays in all, the outer ones being extremely small,

simple and articulated, the middle 13 or 14 branched

at the tip.

The colouring is yellowish brown, with indistinct,

irregular, confluent, lighter, roundish spots, which give

the body a mottled appearance. Under a magnifying-

glass the skin also displays numbers of black dots,

with which it is thickly besprinkled. Sides of the head

pale. From the eye a, black streak runs vertically

downwards to the articulation of the lower jaw. The

regions of the gill-cover, the branchiostegal membrane,

the isthmus and the ventral and pectoral fins flame-

yellow. Iris of a glossy, dark, greenish yellow, with

a yellow ring round the pupil. Along the back, at a

fixed distance from each other we find 10 (sometimes

only 9, or even as many as 13) large, ocellated spots,

which extend out on the dorsal fin-membrane. These

spots are roundish, but irregular, and have a deep black

centre, surrounded by a yellowish white ring. The front

ones are generally the most distinct, the posterior ones

often dull or obliterated, and sometimes these spots

are entirely wanting 6
. In very young specimens, 3

1

1

/2

mm. long, Malm c
describes these spots as being colour-

less, standing sharply out against the reddish brown

colour of the body, which also extends over the ver-

tical fins. The anal fin is of the same colour as the

body, but is edged with flame-yellow and marked with

indistinct, whitish spots, set in oblique rows, and thus

having the appearance of transverse bands, when the

fin is depressed. Caudal fin flame-yellow at the tip.

The entire digestive canal is short and forms a

tube of almost uniform diameter, with a slight widening

for the stomach, which is small, and without any true

sac, or even any trace of pyloric appendages. It forms

some less marked curves, and bends in the shape of

an S before opening into the vent. The liver, which

is pale liver-brown in colour, really forms only one

lobe, envelops the stomach, and extends to the end of

the first quarter of the abdominal cavity. On its in-

side, just in front of this point, we find the gall-bladder,

which is small. Air-bladder wanting. Urinary bladder

cylindrical, with long, tapering bottom, transparent,

and filled with a clear, colourless fluid. On cutting

open a gravid female, we find only one, large, cylin-

drical ovary, which fills nearly the whole of the ab-

dominal cavity from the vent to the end of the liver.

The ovary is then crammed with white eggs, almost

as large as a pin’s head, and, on account of their ar-

rangement, hexagonal in shape, like the cells of a honey-

comb. In the male at the same season, we find two

long testicles of uniform breadth and yellowish white,

as usual, in colour, which lie close to each other, and

extend forwards to the end of the liver.

Of the remarkable points in the skeleton Ave shall

point out only one, Avhich has already been remarked

by Valenciennes. Both the abdominal and the caudal

vertebras, Avith the exception of the first two or three

among the former, have the transverse processes turned

doAvnwards and meeting each other, thus forming a

closed ring for each vertebra. The number of the

abdominal vertebras is about 34, of the caudal about 51.

The SAvedish name of the Spotted Gunnel {Teste-,

Tiste- or Tejstefisk) varies in different districts accord-

ing to the local form of the name of the black guille-

mot ( Grissla or Teste). It has been named after this

bird, as being one of the small fishes Avhich form the

chief part of the black guillemot’s food. According to

Nilsson it is called Svcirdfisk (SAVordfish) at Kivik, on

account of its shape, and in Norway, according to

8 In a young specimen, however, we have found only 9.

6 This variety is described by Olsson in Ofvers. Vet. Akad. Forh. 1867, p. 605.

c Vet. Akad. Handl., l>d. 7 (1867), No. 4, p. 5 and Gbgs
,
Boh. Fn., 1. c.
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Strom, it bears the name of Tangbrosme (Seaweed-

Brosmiusf! It occurs along the whole coast of Nor-

way and Bolnislan, and also in the Cattegat, the Sound

and the Baltic. Off Gothland, according to Li nostrum",

it is fairly common. In 1856 the Royal Museum re-

ceived from Baron A. Cedersteom a. specimen 155 mm.

long, which had been taken off Beatelund in the island-

belt of Stockholm. In 1863 Widegren found the Spotted
o

Gunnel in Alands Hal'd and according to Mela, it has

also been taken on the coast of Nyland in the Gulf

of Finland. Still, in the Baltic, it does not belong to

the common fishes. It extends southwards as far as

England and Ireland, and the northern part of the

west coast of France. On the west of the Atlantic, it

has been found in North America 0

;
and whether it is a

distinct species from PlioUs fasciatus of Greenland and

the Pacific species, Pholis ornatus, to which it is at

least very nearly related, is a question that deserves

more searching investigation.

As the Spotted Gunnel always leads a solitary life

at the bottom, among stones and seaweed, and is an

adept at finding a hiding-place, it is not taken very

frequently. It generally lives in shallow water and thus,

on coasts where there is any perceptible rise and fall

of the tide, it is often left behind at low water in the

pools or among the seaweed. It is on such occasions

that its capture is most easy. It is also taken fre-

quently amongst other fishes in the seine. It is tena-

cious of life to a very high degree, and can live fairly

long out of the water. Its movements are extremely

active, when attempt is made to catch it, but at other

times slow and sinuous, at least in the daytime — at

night it is said to move more briskly. It is seldom

seen lying stretched at full length, but generally in

more or less undulating curves, or even as it were

folded round some object or in its retreat. This is

the explanation of the fact that the Spotted Gunnel is

often found hidden in empty mussel shells, in company

with which it is fairly often drawn up from the bottom,

especially during the oyster-fishery'
7

. It has therefore

been accused of making its way into live oysters and

devouring them 0

,
but of this offence it is certainly

quite innocent. Its food seems to consist chiefly of

small crustaceans and mollusks, fragments of which

have been found in its stomach.

At the end of October the ovaries of the female

are full, and the milt-sacs of the male distended, thus

showing that the spawning-season occurs in that month,

or soon after. The young specimen mentioned above

as described by Malm, however, was taken in July;

and similar catches are recorded by Kroner, who hence

concludes that the spawning-season must be much later,

unless, indeed, the growth of the fry is extraordinarily

slow. It is not improbable that the spawning-season

may last throughout the winter, and even extend into

the early part of spring. A female, taken off Stromstad

in November, still contained rather small eggs.

As the Spotted Gunnel is of no service to the

fishermen, they have no special method of catching it.

(Fries, Smitt.)

a Gotl . Fish ., Got!. Lans Hush. Sails. Arsber. I860, p. 15 (sep.).

6 According to Malmgren, 1. c.

c Jord., Gilb., 1. c.

d Cf. Heyke, 1. c.

? Cf. Kroyer, 1. c., p. 354.
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Genus LUMPENUS.

Body elongated, anteriorly terete, in the caudal part strongly compressed laterally (ribbon-shaped), and covered with

very small scales. Cheeks, as a rule, and sometimes even the occiput, covered with scales; the rest of the head

naked and without dermal fringes. Length of the head and snout moderate, or, in proportion to the depth of the

head, fairly great. Gape only slightly turned upwards, or even horizontal. Gill-openings large, sloping distinctly

forwards ,
the branchiostegal membranes being separate, and’ free to the very point of the isthmus. One continuous

dorsal fin, containing only spinous rays, along the whole of the back behind the head. Anal fin long, and with

one spinous ray at the beginning; the other rays articulated and (usually distinctly ) branched. Ventral fins of

moderate length, or, in proportion to the length of the body, fairly short, and with one spinous and three
a
soft rays.

Bays of the pectoral fins often all branched
h
except the top one. Branched rays of the caudal fin few (under 13?).

Lateral line indistinct, situated at the middle of the sides. Branchiostegal rays 6 or 7. Pseudobrancliice present,

but sometimes indistinct. Air-bladder wanting. Pyloric appendages usually small, 2 or 3 in nurnbet.

This genus was founded in 1835 by Reinhardt,

when in his study of the Blennies of Greenland, he

had to define Blennius lumpen us of Fabricius. The

genus is an arctic one, with a circumpolar range, but

with an extension in the Pacific down fo California, and

in the Atlantic to Cape Cod in the west and Scandi-

navia and Scotland in the east. Only from 5 to 7

species can lie recognised as defined with more or less

certainty; but for these species Gill c
established five

distinct genera, which by Collett'*, however, were with

reason reduced to three, with the rank of only sub-

genera: Leptoblennius, with teeth in the jaws only;

Lumpenus, with teeth in the jaws and on the palatine

bones; and Leptoclinus, with teeth in the jaws, on the

palatine bones and on the vomer. This division had

already been proposed, though without any reference

to the naming of the subgenera, by Reinhardt" in his

study of the species belonging to Greenland; and for

the Scandinavian species Nilsson7 had proposed an ana-

logous division of the genus, employing the name of

Lumpenus, though essentially in the meaning later ap-

plied to Leptoblennius, still with the addition that this

subgenus was without canine teeth. In Nilsson’s writ-

ings Leptoclinus is called Ctenodon, a generic name

previously employed in zoology and therefore here un-

tenable. Collett 5
', however, has remarked the worth-

lessness of the character derived from the presence or

absence of palatine teeth*
1

: and even though the canine

teeth, as Fries 1

has also pointed out, are well-deve-

loped, and clearly distinct from the other jaw-teeth, in

one of the Scandinavian species, still this character is

only relative, as in the other species the jaw-teeth also

vary in size. The changes of growth are also of great

importance here, as in other genera. Collett has re-

marked that the palatine teeth are developed later than

the jaw-teeth; and, to judge by individual variations,

it seems to be true that the palatine teeth often dis-

appear, in old specimens at least. Other, equally im-

portant- changes of growth are remarked by Malmgren

in his valuable account of the fishes of Spitsbergen'.

He there shows, with regard to the two species Lum-

penus medius and L. Fabricii, established by Reinhardt,

how the length of the head and of the pectoral and

ventral fins, as well as the depth and thickness of the

a Lumpenus anguillaris and L. nubilus are stated, however, to have four soft rays in the ventral fins.

b Sometimes even the lowest are simple.

c Proc. Acad. Nat. Sc. Philad. 1864, p. 209.

d N. Nordhavs-Expedition, Zool., Fiske, p. 63.

e Dske Vid. Selsk. Math. Naturv. Afb., Deel 7 (1838), p. 194.

f Skandmavisk Fauna , Fiskarne, p. 190.

9 Norske Nordhavs-Expedition, Zool., Fiske, p. 64.

h It is easy to judge of the effects involved in this division of the genus, when one has to determine the species belonging to it.

The Vega Expedition brought home three large specimens of Lumpenus Fabricii from Najtschkaj, just north-west of Behring Strait, the largest

being 344 mm. in length. They have D. 60— 65, A. 1
/i)2 and V

.

1

/ 3 ;
but two of them are entirely without palatine or vomerine teeth,

and should thus, according to Gill, be referred to the genus Leptoblennius, while the third specimen has teeth on the anterior part of the

palatine bones, and thus shows the correct determination of the others as well.

i Vet. Akad. Handl. 1837, p. 52.

7 (Jfvers. Vet. Akad. Fork. 1864, pp. 519—521.
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body and the distance from the snout to the beginning

of the anal tin, all diminish with age in proportion to

the length of the body, the caudal part of which in-

creases most during growth. It also appears from his

tables of measurements that the length of the caudal

tin undergoes even relative increase in proportion to

the rising length of the body", even if this increase be

inconstant and insignificant. The rays of the anal fin,

according to Malmgren, undergo a change of growth

which is important as an explanation of the structure

of this fin in the kindred species and genera as well.

“The division of the points, of which we can find no

trace in the smallest specimens, begins in the last rays

of the fin — those which are nearest to the caudal

fin — and advances with the growth of the fish towards

the beginning of the anal fin.” That the lower rays

of the pectoral fins are subject to a similar change,

seems probable from the circumstance that in the largest

specimens from Spitzbergen only the two or three lowest

rays, in addition to the uppermost ray, are simple at

the point. We must certainly expect to find corre-

sponding alterations in the other species belonging to

this genus, when they are better known, and therefore

be cautious in our distinguishing of new species. Herein

we may also find a clue to the explanation of the re-

lations between the two species observed in Scandina-

via, and regard them as representatives of different

stages in the development of the genus.

THE SHARP-TAILED LUMPENUS (sw. spetsstjertade langebarnet *).

LUMPENUS LAMPRETIFORMIS.

Plate XI, fig. 5.

No vomerine or palatine teeth. Length of the maxillary hones less than
s

/10 of that of the head. Distance between

the anal fin and the tip of the snout less than
2

/5 of the length of the body. Number of rays in the dorsal fin

more than 67, in the anal fin more than 47. Pectoral fins evenly rounded; caudal fin sharply rounded or pointed.

E. hr. 6; D. 68—74;

C. x + 1 1 1. 12 + x.

1
A. ;

48—51
P. 15 1. 14; V. i

3

Syn. Tanybrosme No. 4, Str5m, Sondm. Beskr., I, p. 315; Blen-

nius capite Icevi, radiis pinnce dorsalis pungentibus
,
Mohr,

Islands Natnrhist., p. 85, tab. IV.

Blennius Lampretiforints, Walb., Ichth. Art., part. Ill (lumpretce -

forints

,

p. 184; lampretcefovmis, p. 700; Lampretiformis, p.

702), tab. 3, fig. 6 (ex Mohr); Kroy. ( Clinus ), Naturh. Tidskr.

Kbhvn, ser. 1, vol. I, pp. 32 et 31= Clinus Mohrii, p. 38; Id.

(Lumpenus) ibid., ser. 3, vol. I, p. 287; Esm., Skand. Naturf.

Mode, Christ. 1868, p. 523; Coll., Forh. Vid. Selsk. Christ.

1874, Tillsegsh., p. 72; Id., Norsk. Nordh. Exped., Zool.,

Fislce, p. 71; Mela, Vert. Fenn., p. 291, tab. IX; Lii.lj., So.,

Nnrg. Fiskar, I, p. 507 ;
Jord., Gilb., Bull. U. S. Nat. Mus., No.

16, p. 779; Day, Proc. Zool. Soc. Loud. 1884, p. 445, tab.

XLI
;
Petersen, Vid. Meddel. Naturh. For. Kbhvn 1884, p. 156.

Centronotus islandicus, Bl., Syst. Ichth., ed. Schneid., p. 167;

Cuv., Val. (Gunellus), ITist. Nat. Poiss., vol. XI, p. 433;

Gthr (Sticliceus), Cat. Brit. Mus., Fish., vol. Ill, p. 281;

Malm {Lumpenus), Gbgs, Boh. Fn., p. 470; M6b., Hcke

(Stichoeus), Fische d. Osts., p. 60.

Blennius lumpenus '

{

p. p.), Faber, Fische Islands, p. 79;

Nilss. (Centronotus), Prodr. Ichth. Scand., p. 104; Kroy.

{Blennius), Naturh. Tidskr., ser. 1, vol. I, p. 519.

Clinus nebulosus

,

Fries, Vet. Akad. Hand]. 1837, p. 55; Kroy.

{Lumpenus), Damn. Fiske, vol. I, p. 336; Lillj., Vet. Akad.

Handl. 1850, p. 333; Ekstr. {Clinus), Gbgs Vet., Vitt. Samh.

Handl. 1850, p. 38; Malm, ibid., p. 90; Nilss. {Lumpenus),

Skand. Fn ., Fisk., p. 195; Gill {Centroblennius), Proc. Acad.

Nat. Sc. Philad., 1861, App., p. 45; Loven, Ofvers. Vet.

Akad. Forh. 1861, p. 291; Mgrn, ibid. 1864, p. 524; Bren-

ner, Not. Sails. Fn., FI. Fenn. Forh. 1871— 1874, p. 463.

Blennius gracilis, Stuwitz, N. Mag. Naturv., Christ. 1838, p.

406, tab. Ill; Reinh. {Clinus), Dansk. Vid. Selsk. Naturv.

Math. Afh., Deel 7 (1838) p. 194; Kroy. {Lumpenus),

Naturh. Tidskr., ser. 3, vol. I, p. 282; Gill {Leptoblennius),

Proc. Acad. Nat. Sc. Philad. 1864, p. 210; In., Smiths.

Misc. Coll., N:o 283, p. 19.

The Sharp-tailed Lumpenus attains as great a length

as 412 mm/. In full-grown specimens the body is

extraordinarily elongated; in specimens about 150 mm.

long the greatest depth of the body is about 6 '8 % of

° On examination of these tables of measurements, and on comparison of the specimens belonging to the Royal Museum of Lumpenus

medius with those of Lump. Fabricii, which are determined by Prof. Malmgren, the conclusion forces itself upon us that, in these ma-

terials at least, we can find no ground for distinguishing between the species. We have failed to find any confirmation of the statement

that the breadth of the forehead is less in Lump. Fabricii than in Lump, medius. From Krgyeu’s minute descriptions it also seems probable

that Lump. Fabricii is only the older form of the same species as Lump, medius.

b Nilsson, 1. c. Lilljeborg, following StrSm, gives this species the name of Tangbrosme.
c According to Collett’s measurements of an Icelandic specimen in the Museum of Copenhagen.

Scandinavian Fishes. 29
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the length, and in specimens about 270 mm. long

about 5'6 %. From the occiput to the vent the body,

which is almost terete, is of uniform depth as well;

but behind this point it becomes more and more com-

pressed, even knife-shaped, and also gradually dimi-

nishes in depth to the base of the caudal fin, where

the depth of the body is about 2 % of the length.

The head is fairly short in proportion to the length

of the body; but its relative length varies considerably

according to age: in specimens 50 mm. long, according

to Collett, the length of the head is about 18 % of

that of the body; in specimens 154 mm. long it has

proved to be 13*6 %\ in specimens 271 mm. long 11 '2

%j\ and in specimens 320 mm. in length, according to

Collett, 9'7 %. The occiput is convex, the forehead

somewhat compressed, and the superior profile of the

head slightly curved, with the snout sloping more

steeply. The gape is only slightly turned upwards,

almost horizontal, and the snout projects slightly beyond

the under-jaw. The eyes are fairly large, the longi-

tudinal diameter being 24 or 23 % of the length of

the head. There seem to be three pairs of nostrils,

two of which, however, are very small, simple openings,

most resembling the pores of the lateral line, the an-

terior pair being situated just behind the articulation

knobs of the maxillary bones, and the posterior in front

of the anterior upper corner of the eye on each side.

Between these two openings on each side we find a

fairly large, tubular papilla, which should probably be

regarded as the true nostril
0

. The maxillary bones

are rather short, and somewhat wider posteriorly than

in front. Their length is from 22 to 28 % of that of

the head. The intermaxillary bones, on the other hand,

are narrow, but with fairly large nasal processes. The

upper jaw, however, admits of scarcely any protrusion.

The intermaxillary teeth are small and cardiform, but

in the outer row there are several teeth of larger size

than the others. The lower jaw-teeth are set in one

row, or anteriorly in two. The palatine bones and

vomer, as well as the tongue, which is rounded, are

without teeth. Beneath the point of the chin a knob,

which increases in size with age. The operculum and

suboperculum, together with the posterior dermal flap,

form a triangle, the base of which is about half the

distance from the point of the flap, which fits into the

upper corner of the axil, to the hind margin of the

eye. The branchiostegal membranes are entirely free

from each other, and are not united to the isthmus

until they reach its front part. There are six, aeinaci-

form branchiostegal rays, the first of which is extra-

ordinarily small.

The scales are small, and at the middle of the

body, on the upper half of the sides, above the lateral

line, 18 scales may be counted in a transverse row.

The scales which cover the tumid (muscular) cheeks,

are still smaller. The system of the lateral line is

most highly developed on the head, but even there the

pores are generally distinct only in the row which runs

along the hind margin of the preoperculum, and from

this point downwards on the lower side of the branches

of the under-jaw 6
. The pores of the lateral line of the

body are scarcely distinguishable, but the line runs in

a groove straight along the middle of the sides.

The vent lies a little behind the end of the first

third of the body. In accordance with the changes of

growth mentioned above it is relatively situated farther

forward in old specimens than in young. In a speci-

men 154 mm. long the distance from the vent to the

tip of the snout is 37*7 % of the length of the body,

in another, 230 mm. in length, 35'7 %.

The pectoral fins seem pointed, when folded;

but, when expanded, they prove oval, with evenly

rounded margin. Their relative length diminishes with

age: while the length of the body increases from 150

to 270 mm., the length of these fins decreases from 10

to 7
1

/2 % of that length; but while the length of the

body increases from 150 to 230 mm., the length of

these fins relatively to the length of the belly between

the insertion of the ventral fins and the beginning of

the anal fin, suffers but very little change, measuring

about 40 % thereof. All the rays are articulated, and

all, except the first- (uppermost) may be branched;

sometimes, however, the last (lowest) ray is also simple.

The ventral fins are pointed, and, in young specimens

a Of. Stuwitz, Kroyer and Lilljeborg. The tubular structure of this papilla is generally more easily distinguished in Lumpenus

Fabricii. In the Sharp-tailed Lumpenus it is, in most cases, difficult to find any opening at the top of the papilla.

6 The system of the lateral line on the head is most distinct in young specimens, especially in Lumpenus Fabricii
,
where a row of

pores lies in a furrow on each side of the temporal region, from the articulation of the preoperculum to the eye. The preopercular row of

pores runs from the end of this furrow, in a downward direction, and, from its beginning, the row belonging to the suborbital ring, is con-

tinued forward on the snout, along the lower margin of the preorbital bone. In this species, the lateral line of the body, anteriorly at least,

is furnished with distinct pores.
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are inserted below and between the bases of the pec-

toral fins, in older specimens farther forward. The spi-

nous ray measures about
1

/3 of the length of the fin;

and of the three soft rays the innermost is the longest,

its length diminishing with age from 5 to 3 % of that

of the body. The distance between the ventral fins and

the beginnino- of the anal fin varies between 25 and

24 % of the length of the body. The first rays of the

long dorsal fin are small, but thick, and gradually in-

crease in length to the 11th or 12th ray, from which

point the fin is of uniform height, measuring about
2

/3

of the greatest depth of the body, back to about the

40th ray, and then very gradually diminishes in height.

It begins almost in a line with the tip of the opercular

flap, and is united by its membrane to the base of the

caudal fin. The spinous ray of the anal fin is about

half as long as the soft ray immediately behind it.

At the beginning, to about the 5th ray, this fin also

increases in height, and then becomes straight and of

the same height as the dorsal fin, ending in a line with

the termination of the latter, and united in the same

way to the base of the caudal fin. The caudal fin

grows more and more pointed with age. Its length is

generally about 10 or 11 % of that of the body, but,

according to Stuwitz, may rise as high as 14 %, and

thus be nearly half as long again as the head".

The colouring of the body in the living fish, ac-

cording to Fries, is superiorly pale brownish, shading

into blue, with irregular, grayish brown spots, dotted

with a darker colour, and uniting into indistinct, oblique,

transverse bands. The lower part of the body is lighter

and without spots, shading in front into blue and behind

into greenish yellow. A row of about nine oblong,

brownish spots follows the lateral line, which is tinged

with yellow. The head of the same colour as the body,

but without spots. Gill- cover bright green and yellow.

Iris brass-coloured with a silvery lustre, but this patch

of colour is very narrow superiorly, as a wide strip of

the eye is here brownish black. Dorsal fin pale, with

transparent membrane, in certain lights with a hand-

some bluish lustre, and striped with about 12 wavy, pale

brown bands, sloping in a posterior direction. Pectoral

fins with yellowish rays, and with this exception pale

and without spots, like the ventral and anal fins.

Caudal fin with 6 indistinct bands — in young spe-

cimens only 3 or 4 — of pale brown spots on the

yellowish rays.

Pyloric appendages only two, but fairly large.

Ovaries united, but in front distinct from each other.

In the females we find a small anal papilla, which seems

to be prominent, however, only during the spawning-

season.

The Sharp-tailed Lumpenus has been found on the

coast of Bohuskin on only few occasions, first by B.

Fries, who in January, 1837, in the outer part of Gull-

maren, took a female 190 mm. long in a seine. Since

that time Malm has recorded two captures of this spe-

cies in the south of Bohuslan; and in May, 1880, Mr.

C. A. Hansson found a specimen 154 mm. long in the

gullet of a Gadus morrliua from the neighbourhood of

Stromstad. Almost at the same time as Fries, Stuwitz

and Esmark discovered the species in Christiania Fjord.

It is of more common occurrence on the west coast of

Norway, where it had already been remarked by Strom;

and it seems to be most numerous in the extreme north,

in Finmark, in which district it was obtained by Lill-

jeborg in 1848. As early as 1786 it was described

and figured by Mohr as an Icelandic species. It occurs

in Spitzbergen too, up to 80° N., according to Collett;

and it is stated to occur in Greenland by Reinhardt

and Kroyer. Thus it is really an arctic species, but

also lives in the Baltic, where it Avas first, observed by

Mr. G. von Yiilen, Avho in 1861 sent to the Royal

Museum tAvo females, respectively 230 and 274 mm.

long, which had been taken in Bravik. Brenner has

subsequently recorded its capture in the summer of

1871, off Hogland in the Gulf of Finland; and M obius

and Heincke have received a specimen 25 cm. long,

taken Avith a Herring-net in Kiel Harbour on the 22nd

of November, 1877. Finally Day has added this spe-

cies to the fauna of Scotland by his description of a

specimen Avhich Avas taken on the 31st. of May, 1884,

in a trawl, at a depth of 40 fathoms, 15 miles off St.

Abb’s Head.

With regard to its habits nothing is knoAvn, save

that it is generally taken in the seine, and therefore in

comparatively shallow water and near the coast. The

specimen taken by Fries had evidently just deposited

its spaAvn; and the spawning-season thus seems to oc-

cur during the Avinter
6

. (Fries, Smitt.)

a Day gives a figure and description of a singularly-shaped caudal fin in a male of this species, the five middle rays (though perfect)

being considerably shorter than the outer ones on each side.

6 “ Vid jultiden” (at Christmas), says Nilsson, not “im Juli" (Mob., Hcke).
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THE BLUNT-TAILED LUMPENUS (SW. TRUBBSTJERTADE LANGEBARNEl’).

LUMPENUS MACULATUS.

Plate XI, fig. 4.

Teeth on the palatine hones and vomer, as well as in the jaws; and among the jaw-teetli, in both jaws, in front,

a pair of distinct canine teeth. Length, of the maxillary hones more than Vs of that of the head. Number of

rays in the dorsal fin less than 62, in the anal less than 39. Upper part of the pectoral fins arcuate, lower part

elongated, with the rays free at the tip. Caudal fin truncate or slightly rounded.

R. br. 6; D. 58— 61; A. - —1
; P. 15; V. */,; C.x+ll+x.

34—37

Syn. Lumpenus aculeatus, Reinh., Dansk. Vid. Selsk. Naturv. Math.

Afd., Deel 6, Overs., p. CX (sine descr.); Id. (Clinus), ibid.,

Deel 7, pp. 114, 122, 194; Krdy. (Lumpenus), Voy. Scand.

Lap., Gaim., Poiss., tab. 14, fig. 2; Gthr (Stichceus), Cat.

Brit. Mus., Fislr., vol. Ill, p. 282 (nurn. rad. pirni. err.);

Krdy. (Lumpenus), Naturh. Tidskr. Kbhvn, ser. 3, vol. I, p.

268; Gill (Leptoclinus), Proe. Acad. Nat. Sc. Pbilad. 1864,

p. 210; Esm. (Lumpenus), Skand. Naturf. Mode Christ. 1868,

p. 523; Gill (Leptoclinus), Smith’s Misc. Coll., No. 283,

p. 19.

Clinus maculatus, Fries, Vet.-Akad. Handl. 1837, p. 51; Id.,

SIcand. Fisk., ed. 1, p. 108, tab. 25, fig. 2; Kroy. (Lum-

penus), Damn. Fiske, vol. 1, p. 333; Ekstr. (Clinus), Gbgs

Vet., Vitt. Samh. Handl. 1850, p. 38; Malm, ibid., p. 90;

Nilss. (Lumpenus ,
Ctenodon), Skand. Fn., Fisk., p. 190;

Gthr (Stichceus), 1. c., p. 281; Gill (Leptoclinus), 1. c., 1861,

App.. p. 45; Coll. (Lumpenus), Forh. Vid. Selsk. Christ. 1874,

Tilhegsh., p. 74; Cederstr., Ofvers. Vet.-Akad. Fork. 1876,

No. 4, p. 65; Malm (Ctenodon), Gbgs, Boh. Fn., p. 470;

Coll. (Lumpenus), 1. c., 1879, No. 1, p. 59; Id., N. Nordh.

Fxped., Zool. Fiske, p. 67, tab. II, fig. 18; Lillj., Sv.,

Norg. Fiskar, vol. I, p. 500; Jord., Gilb., Bull. U. S. Nat.

Mus., No. 16, p. 777.

All the specimens of this species that Fries ob-

tained on the coast of Bohuslan were between 150 and

175 mm. in length. The body is not so elongated as

in the preceding species, and of more uniform breadth,

only slightly tapering towards the tail, moderately com-

pressed throughout its length, and with broad, rounded,

dorsal and ventral edges and a longitudinal depression,

as in the preceding species, along the middle of the

sides. The greatest depth of the body is from about

8 to 10 % of the length, and the greatest breadth nearly

3

/4 of the greatest depth. The head, which measures

about 16 or 17 % of the length of the bod}^
a

,
is some-

what rounded at the top, like the latter, with the snout

curved, sometimes tumid with a quantity of the same

substance as the so-called adipose membrane, and pro-

jecting distinctly in front of the jaws. The cheeks are

tumid with strong masticatory muscles. The eyes are

large (their longitudinal diameter being about 23 % of

the head), turned slightly upwards and only a little

distance apart. The length of the snout is about the

same as that of the eye, the hind margin of which is

consequently placed, as in the preceding species, some-

what in front of the middle of the head. The nostrils

are small, and their arrangement the same as in the

preceding species; but in this species the two pairs of

small openings which have been regarded in this light,

one in front of, and one behind, the more distinct

dermal tube, are covered and generally hidden by the

adipose, membranous integument*. The gape is turned

somewhat obliquely upwards. The upper jaw, as in

the preceding species, is only slightly movable, and

does not admit of any protrusion, as the bones which

form the jaw, the narrow and linear intermaxillary

bones and the maxillaries, are closely united by short

ligaments. The maxillaries, which are longer than

in the preceding species, and are hardly any wider

behind than in front, form a slight S-curve, and ex-

tend behind the perpendicular from the centre of the

eye. A broad, labial skin is rolled over the inter-

maxillary and maxillary bones, and the margin of the

jaws is somewhat arcuate. The branches of the lower

jaw, which is long, and curved slightly upwards, but

is still shorter than the upper jaw, are almost parallel.

It is only the lower jaw that is moved when the mouth

is opened. In the extreme front of both jaws we find

large, prominent, canine teeth, one on each side in the

upper jaw, and two in the lower. In the upper jaw

there is an empty space between them; but in the

lower jaw this space is filled by a row of much smaller

teeth, behind which the whole front surface of both

“ In small specimens, from 66 to 69 mm. long, according to Collett, the length of the head is 17'4 % of that of the body.

b Cf. above, p. 84, note c.
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jaws is set with a card of tine, pointed teeth, which

is continued in the upper jaw by a few rows in the

margin, the outermost of which is the most distinct,

and contains the largest teeth, but in the lower jaw

by only one row. Similar teeth occur on the head of

the vomer and in a row on each of the palatine bones;

the tongue, on the other hand, is smooth with the thin

and rounded tip free. In the front part of the palate

we find a distinct, transverse, membranous, palatal fold

(velum), deeply incised at the middle.

The gill-openings, as in the preceding species,

large. Branchial arches four, the last of which is united

to the wall of the branchial cavity. Branchiostegal

membrane deeply incised at the bottom and united to

the isthmus, with G rays. Above the preoperculum,

which is closely united to the operculum, lies a strong

masticatory muscle, which renders the temples thicker.

The end of the opercular margin is truncate, pointing

in an upward direction above the upper fold of the

pectoral fins, and is continued by a thin, pointed, der-

mal flap. The base of the triangle formed by the

operculum, suboperculum and this flap is considerably

less than half the distance from the end of the flap

to the hind margin of the eye.

The skin, with its copious secretion of mucus, is

covered as in the preceding species, with very small,

thin, rounded scales, some of which overlap each other.

These scales are scarcely visible, until the mucus has

been removed from the skin. The lateral line is in-

distinct, runs straight along the depression in the sides

of the body, about half-way between the dorsal and

ventral edges. The vent lies half-way between the

snout and the base of the caudal fin. The distance

between the anal fin and the tip of the snout is about

45 % of the length of the body.

The dorsal fin begins in front of the pectoral fins

— the distance between it and the tip of the snout is

about 15 % of the length of the body — vertically

above the insertion of the ventral fins, and runs along

the back almost to the base of the caudal fin. It con-

sists of hard, pungent rays, the points of which pro-

ject above the margin of the fin-membrane, which thus

acquires a serrated appearance. The first two or three

rays are very short and look like independent spines,

but in the male are generally united by a membrane,

though free in the female. The next ten rays gradu-

ally increase in height, from which point the height

of the fin remains about the same for half its length,

and then diminishes almost imperceptibly towards the

end. The upper margin of the fin is thus arched, and

its greatest depth is about equal to the diameter of

the eye. The anal fin is of almost the same shape as

the dorsal, and extends quite as near, or even nearer,

the base of the caudal fin. It is only slightly loAver,

and its lower margin is not so convex as the upper

margin of the dorsal fin. The first two rays are usu-

ally simple, the first of all being an unarticulated spi-

nous ray; the others, from 33 to 36 in number, arti-

culated and branched at the tip. The pectoral fins are

especially singular in shape. When they are expanded,

the hind margin is rounded at the top, w 1 1 i 1 e at the

lower corner five or six long rays project beyond the

margin of the fin-membrane. They contain 15 rays

each, the uppermost being quite short and simple; the

next eight or nine, which are about equal in length

and branched at the tip, are united by the thin mem-

brane right out to the point; but the next ray quite

suddenly projects a long distance, about 1

/3 of the length

of the upper rays, beyond the fin-membrane, and is the

longest ray in the whole fin. The last four or five rays

gradually decrease in length, being of the same structure

as the last-mentioned ray, and all bifid at the tip.

When folded, the fin is of an oblique, lanceolate shape,

measures about 14 % of the length of the body, and

lies obliquely in an upward direction. The ventral fins,

which are situated a little in front of the pectoral,

close to each other, are of the same structure as in

the preceding species, narrow, of almost uniform breadth,

and in length equal to the lower jaw or about gv2 %

of the length of the body. The caudal fin is almost

equal in length to the depth of the body, is wide and

truncate or somewhat rounded at the end, and consists

of 11 branched rays and one simple ray on each side,

not to mention a few smaller and shorter (supporting)

rays just at the base.

The body is of a dirty yellowish colour, darker

above and lighter below, marked along the sides above

the lateral line with several dark, irregular, yellowish

brown spots, which are edged with dark brown, and

thus form, as it were, several dark rings, partly broken,

and partly coalescent. As a rule, too, we find on the

extreme dorsal edge five or six large, dark spots with

the appearance of transverse bands. There is a row

of smaller and lighter, round spots along the lateral

line, and below it appear indistinct traces of similar

spots. The ground-colour of the head is the same as
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that of the body, but the sides are more yellowish,

and on the top we find very indistinct traces of spots.

The eye is of the same colour as in the preceding

species, the iris only being more whitish. The dorsal

fin is also pale, with a dash of yellow, and marked on

the rays with from 9 to 11 wavy rows of small, round,

brown spots, which run obliquely down from the top

of the fin in a posterior direction. The anal and

ventral fins pale and without spots. The caudal and

pectoral fins, on the other hand, have small spots on

the rays, forming a few more or less distinct, trans-

verse bands.

The liver is of a pale colour, and is divided at

the point into two lobes, both of the same size, or the

left somewhat longer than the right, and extending to

the bottom of the stomach. It is concave at the top,

and is wrapped round the oesophagus, the stomach and

the pylorus. The gall-bladder is very small, scarcely

larger than a canary seed, and lies between the upper

part of the lobes of the liver. The oesophagus is very

short, and the stomach small, with the pylorus set

laterally in an upward direction and furnished with

three, short, conical appendages. The intestine is fairly

long, and forms its first curve just in front of the

pylorus; behind the bottom of the stomach it forms a

slight bend, and then descends in an almost imper-

ceptible curve towards the vent. The air-bladder is

wanting. The urinary bladder long, narrow and trans-

parent. The male has two oblong, terete testes, joined

to each other, and the female one single ovary, fairly

large and cylindrical, and towards the spawning-season

full of white ova of the size of poppy seed.

This little fish, worthless to the fisherman, but

all the more valuable to the ichthyologist, has been

found, in Sweden, only on the north coast of Bohus-

lan, where it was discovered by Fries in 1835 at the

entrance of Gullmar Fjord, and was subsequently met

with annually for some years after, in October, No-

vember and December. More recently Malm, Ceder-

STRom and Hansson have also found it during these

months; and the last-named gentleman has sent to the

Royal Museum a. specimen which was caught at the

end of April, 1887. It has also been ascertained that

this species lives along the whole coast of Norway, in

Spitsbergen, where the Norwegian Arctic Expedition

found it in Magdalena Bay, and in Greenland, where,

according to the collections in Copenhagen Museum, it

is the most common species of this genus.

It seems to be an inhabitant of deep water during

the greater part of the year, and to enter the shallows

only in the spawning-season, which occurs during the

months mentioned above. As it is never caught in

any quantity, but only one or two at each haul of the

seine, it is more than probable that, even during the

spawning- season, it does not congregate in shoals, but

lives in pairs. Immediately after its capture it is very

active, and, if put into a vessel of water, makes stre-

nuous efforts to escape, often leaping over the edge of

the vessel. Like its near relations, it is very tenacious

of life, and may be kept alive for several days in a

small vessel, filled with water, if the water be changed

daily. It then keeps close to the bottom, with the

body extended and the pectoral fins expanded, and

apparently supports itself on the free, lower rays of

these fins, which, in some way, look like fingers, and

serve as feet in the slow, creeping movements of

the fish.

The great strength of the jaws indicates that, relat-

ively to its size, the Blunt-tailed Lumpenus is distinctly

a fish of prey, though the stomach is empty in most

specimens, during the period when it is found on the

coast of Bohuslan. In specimens from Greenland Kroyer

found the stomach full of Annelids; and Collett states

that his specimen from Spitzbergen contained several

perfect specimens of Tliemisto libellula (a Hyperidian

crustacean), and a specimen of one of the scaly Annel-

ids (Lepklonote ).

The fisherman call this fish Langebcirn (Ling-child)

on account of its small size and resemblance in shape

to the Ling. They know quite well, however, that it

is distinct from the fry of the Ling. All the speci-

mens obtained by Fries were taken in a large Flerring-

seine at the entrance of Gullmar Fjord.

(Fries, Smitt.)
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Fam. a n a r b hi c H A D 1 1) M.

External bones of the head smooth. No osseous connexion between the suborbital ring and the preoperculum.

Jaw-teeth and palatine teeth of extraordinary strength
,
partly obtuse molars (on the vomer and the palatine bones,

and in the lower jaw), partly conical or curved canines (on the intermaxillary bones, and in the front part, —
sometimes in the bach part as well — of the lower jaw). One continuous dorsal fin (dong the whole of the back

behind the occiput, containing only simple rays. Anal fin also long. Ventral fins wanting. Pseud'ohranch ice

present. No air-bladder or pyloric appendages.

The singular dentition of the mouth in these fishes

led Gill" to form a distinct family for them, though

they are so like the Blennies in other respects that

their union Avith the preceding family would be by no

means unnatural. Of the whole apparatus of the ventral

fins the Sea-cats retain only a pelvic bone on each side

of the body, attached to the inside of the anterior (in-

ferior) end of the clavicular bone; but a similar re-

duction of these fins is not uncommon in the preceding

family, where the pyloric appendages and air-bladder

may also be wanting. But the Sea-cats possess another

individual peculiarity in the structure of the dorsal fin,

in which the simple, undivided rays in the back part

(about 10 or 12 in number) are hardened into true

spinous rays, while all the anterior rays are soft-tipped.

Another peculiarity of the Sea-cats is the shortness of

the intermaxillary bones, which consist almost entirely

of the anterior part alone, the posterior (horizontal)

branch being both shorter and more slender than the

vertical (the nasal process), the point of which is united

by a firm, cartilaginous connexion (synchondrosis) to

the anterior end of the ethmoid bone, whereas, in other

cases, this branch lies free in a groove on the top of

the ethmoid bone. Lastly, Ave find another deviation in

the Sea-cats from the general rule among the Anomalo-

pterous fishes, in the circumstance that the number

of branched rays in the caudal fin may rise to at least

15, only from 11 to 13, hoAvever, being so long that

they can be regarded as caudal rays proper, while the

other (outer) ones are rather to be considered as branched

supporting rays. The system of the lateral line is

especially Avell-developed, though its pores are small

and often indistinct. There are tAvo lateral lines proper

on each side of the body, one at the middle of the

side and the other along the base of the dorsal fin, at

a greater or less distance from it; but in the posterior

part of the body they can scarcely be detected.

The family contains 6, perhaps 7, species, belong-

ing to northern and high northern latitudes, and dis-

tributed betAveen tAvo genera.

Genus ANARRHICHAS.

Caudal fin distinctly separated both from the dorsal fin and the anal.

A groundless tale that the Sea-cat Avas called klipp-

fisk (Rock-fish) by the fishermen of the Baltic, because

it crept up on the rocks, induced Gesner to give it

the name of Anarrhichas (climber), and Artedi* retained

this name for the genus, which is spread over the

northern parts of the Atlantic and Pacific. For the

elucidation of this genus according to the requirements

of modern science ave have first to thank Professor

Jap. Steenstkup. Within the limits of the Scandina-

vian fauna three species occur, Avhich may be distin-

guished as folloAvs:

a Canad. Natur., Geol., Aug. 18^5, p. 247.

6 Ichth., Gen., p. 23.
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A: Snout blunt (its upper profile steep).

Length of the caudal fin more than
1
/ 10 of that of the trunk (excluding

the head and the caudal fin):

a: Bodv dark gray, with black trans-

verse bands Anarrhichas lupus.

b: Body yellowish or grayish blue,

with blackish brown spots Anarrhichas minor.

B: Snout pointed (its upper profile slop-

ing). Length of the caudal fin less

than */
10 of that of the trunk (ex-

cluding the head and the caudal fin).

Body chocolate-coloured, with in-

distinct, dark spots Anarrhichas latifrons

THE COMMON SEA-CAT OR WOLF-FISH (sw. vanliga haffatten).

ANARRHICHAS LUPUS.

Plate XII, fig. 2.

Length of the head more than
1

/5 of that of the body. Length of the pectoral fins more than 13 % of that of

the body. The rout of vomerine teeth longer than the row on each palatine bone. End of the dorsal fin evenly

rounded or (in young specimens) sloping gradually towards the base of the caudal fin (the more or less hard
,

spinous rays which form this curve
,
from 10 to 13 in number, diminishing in length uniformly, or, in young

specimens, with a slightly marked break). Frontal bones behind the eyes gathered at the top into a ridge. Colour-

ing blackish gray, with more or less distinct black, transverse bands.

R. hr. 7; D. 70—75"; A. 45— 48 6
; P. 18— 20'’; V. 0;

C. x+12 1. 13 -Kr; Vert. 74—76.

Syn. Anarrhichas, Gesn., Nomencl. Aquat. (Tiguri 1560) p. 116;

Lupus marinus nostras, Schonev., Ichtli., p. 45, tab. V.

Anarhichas Lupus

,

Lin., Syst. Nat., ed. X, tom. I, p. 247;

Olafs., Reise 1st., I, p. 590; Mull., Zool. Dan. Prodr., p.

40; Fabr., Fn. Oroenl., p. 138; Mohr, Isl. Naturh., p. 63;

Ascan., Ic. rer. nat., call. Ill, p. 4, tab. XXV; Bloch, Fische

Deutschl., part. Ill, p. 19, tab. LXXIV; Retz, Fn. Suec.

Lin., p. 315; Hollberg, Boh. Fisk., Ill Haft., p. 18, cum

fig.; Nilss. (Anarrhichas), Prodr. Ichtli. Scand., p. 108;

Cuv., Val., Ilist. Nat. Poiss., vol. XI, p. 473, tab. 342;

Fr. et Wright, Skand. Fisk., ed. I, p. 39, tab. 8, fig. 2;

Kr., Danin. Fiske, vol. 1, p. 369; Nilss., Skand. Fn., Fisk.,

p. 208; Gthr, Cat. Brit. Mus., Fish., vol. Ill, p. 208;

Mgrn, Finl. Fisk, (disp.) p. 22; Coll., Forh. Vid. Selsk.

Chrnia, 1874, Tillsegsh., p. 70; Steenstr., Vid. Meddel.

Naturh. For. Kbhvn 1876, p. 200, tab. Ill, fig. 1; Malm,

Gbgs, Boh. Fn., p. 468; Winth., Naturh. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 22; Bean, Proc. U. S. Nat. Mus., vol.

II (1879) p. 218; Day, Fish. G:t Brit., Irel., vol. I, p.

195, tab. LVIII; M6b., Hcke, Fische cl. Osts., p. 59; Jord.,

Gilb., Bull. U. S. Nat. Mus., No. 16, p. 781; Lillj., Sv.,

Norg. Fisk., vol. I, p. 530; Hansen, Zool. Dan., Fiske,

p. 46, tab. VII, ffg. 7.

The Sea-cat attains a considerable size. Its length

is usually between 4 and 7 dm., but specimens 12 dm.

long are occasionally found. The body is elongated

and more or less cylindrical; the sides strongly com-

pressed, especially in the caudal region, and the belty

pendent. The greatest depth of the body shows even

relative increase with age: in specimens from 100 to

400 mm. long it measures nearly 18 % of the length,

and in specimens 11 dm. long about 22 %. The head

is comparatively small: during early growth, from a

length of 100 to about 600 mm., its length sinks from

23 to about 20V 2
% of that of the body; but sub-

sequently seems, even relatively, to increase, being

about 22 % of the length of the body in specimens

11 dm. long. The top of the head is rounded, the

sides compressed, and the temples and cheeks tumid,

thus showing the strength of the masticatory muscles.

The snout is short and blunt, and the jaws project

about equally. This circumstance, in conjunction with

the long, conical front-teeth, gives the head a certain

resemblance to that of a cat, and hence is derived the

name of the species. The eyes are of moderate size

and set high, close to the upper margin of the fore-

head, and nearer to the snout than to the occiput. In

specimens about 100 mm. long the diameter of the eye

is about 1

/3 of the length of the head, and twice the

least depth of the tail; in specimens about 400 mm.

long about equal to the latter; and in specimens 11

dm. long the diameter of the eye is only slightly more

than half the least depth of the tail. Thus, the changes

a Sometimes 69 or even as many as 77, according to Nilsson.

6 Generally from 43 to 46, according to Lilljeborg.

c Sometimes 21, according to Bean.
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of growth undergone by these parts of the body, run

in opposite directions. Round the eye there is a ring

of tine, white pores or dermal openings of the system

of the lateral line. Similar pores also occur, in the

usual manner, along the lower jaw and on the sides

of the head, which are covered with a thick skin, en-

tirely enveloping the bones of the gill-cover. The

nostrils are set about half-way between the snout and

the eye, one on each side, and are raised into cy-

lindrical dermal tubes. The mouth is middle-sized and

furnished with fleshy lips, which form thick folds,

especially at the corners. In consequence of the firm,

cartilaginous connexion between the strong, but short,

intermaxillary bones and the front part of the skull

(the point of the ethmoid bone), the upper jaAV admits

of only slight motion, and the opening and closing of

the mouth are performed almost entirely by the lower

jaw. On each side of the intermaxillary bones we find

two or three strong, conical teeth, widened and grooved

at the base, like the tusks of the predatory mammals,

but blunt at the top, set one in front of another, and

each fastened to a hard osseous socket. Within these

teeth is a row of 5 or 6 (in old specimens generally

fewer) smaller, somewhat compressed, shorter teeth.

On the palate are three double rows of thick, globular

teeth, with raised, osseous bases. In the middle row,

which contains the largest teeth, and is set on the

vomer, there are generally four pairs of teeth with an

even, worn surface, the penultimate pair being con-

siderably larger than the others. In each of the lateral

palatine rows there are two rows, each containing four

or five blunt teeth, those of the one row alternating

with the other; and these rows are attached to the

two palatine bones. In the front of the lower jaw there

are from 4 to 6 tusk-like teeth in a row, and within

this row begin the two longitudinal rows of shorter,

globular jaw-teeth, molars with flat, worn crown and sur-

face sloping inwards. Of these molars the middle ones

are the largest. In the roof of the throat there are

three upper pharyngeals on each side, united together

into a roundish bone, and furnished with scattered,

cardiform, conical and curved teeth; and beneath these

two longer lower pharyngeal bones with similar teeth,

forming an angle in front. The tongue is fleshy, but

short, somewhat pointed and toothless. The four branch-

ial arches are furnished in front with spines covered

with skin. The gill-openings are of moderate size and

almost vertical. The branchiostegal membranes are

furnished with 7 rays and inferiorly united to the isth-

mus, just below the insertion of the pectoral fins.

The body is covered with a thick and tough skin,

which at first sight seems to be scaleless and protected

only by an abundant, mucous secretion; but on closer

examination we find small, round, thin scales, deeply

imbedded in the skin and scattered, not contiguous.

The lateral line is hardly visible, being most distinct

in the anterior part of the body, where the dermal

pores which belong to it, are generally clearly marked

by their white colour. The line runs almost straight

along the middle of the body. The vent is large, some-

what pendent and situated a little in front of the

middle of the body.

The dorsal fin begins somewhat in front of the

perpendicular from the insertion of the pectoral fins,

the distance between it and the tip of the snout being

always somewhat less than the length of the head, and

runs with fairly uniform height along the back very

close to the caudal fin, where it ends in an obliquely

truncate and rounded corner. All the rays are simple

and unarticulated, but only the last 10—13 are really

hard, all the others being soft and flexible at the tip.

The whole fin is united by a thick and slimy mem-

brane. The anal fin is of the same shape as the dorsal

fin, but scarcely half as high, and ends in a pointed

corner vertically below the end of the latter. The first

ray is unarticulated, but soft; all the other rays are

articulated, the anterior ones being simple, the posterior

branched at the tip. The pectoral fins are large and

rounded; when expanded, they are almost circular.

Their branched, thick, weak and fleshy rays give them

a striate appearance, which reminds us of the shell of

the scallop (Pecten). Their length in proportion to that

of the body diminishes with age, varying from about

16 to slightly more than 13 % thereof. The ventral

fins are wanting. The caudal fin is small, with rounded

tip and 20 or 21 rays, only 13, however, being branched,

and only the 11 middle ones extending to the true

hind margin of the fin.

We have not remarked any considerable difference

between the sexes.

The colour is a uniform dark gray. The sides

are marked with more or less distinct, black transverse

belts, which vary in number and shape, and are gener-

ally composed of a number of confluent, small spots.

The belts are continued, though more indistinctly, on

the dorsal fin. The colour of the eye is very dark,

Scandinavian Fishes. 30
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with a lighter ring round the pupil. The dorsal and

anal tins are marked with oblique, black streaks.

All the new-caught specimens we have seen, have

been of this colour. If the fish is exposed to the air

for some time, or left to lie among other fishes in the

boat, the colour becomes bleached; and it thus happens

that the one side, that on which the fish has lain, or

which has been covered with other fishes, may partly

or wholly lose colour, while the colour of the other

side is more or less perfectly retained. This is a change

to which most fishes are liable; and caution should,

therefore, always be employed in the determination of

new colour-varieties. That there may be such varieties

of the Sea-cat", we do not intend to dispute; but several

of those which have been considered in this light, were

evidently due to this cause. During youth the colour-

ing of the body is lighter, and more like that of the

the left being twice as long as the right and also nar-

rower and more pointed. The two ovaries are posteriorly

united and are furnished with a wide opening duct.

The Sea-cat is one of those fishes of which the

old writers have collected a number of fictitious ac-

counts, which have been transferred from one book to

another. Both its generic name, Anarrhichas, and its

specific name, Lupus
,
have originated from the false

ideas entertained of the habits of this fish. Gesner,

as we have remarked above, in the middle of the seven-

teenth century gave it the former name, which means

climber, in accordance with an old tradition that the

fish climbed up rocks and cliffs. Linnaeus retained

Lupus as the specific name from the old name Lupus

marinus
,
under which the Wolf-fish had been generally

known and dreaded. Even in Hollbeiig (1. c.) we find

the following paragraph, quoted from Lacepede: “Cruel

Fig. 62. Young Anarrhichas lupus from Bohuslan. Natural size.

following species. The spots which form the transverse

bands are then more prominent, many of them being

as large as the pupil. The greater distinctness of the

spots, and the break at the end of the upper margin

of the caudal fin which Ave have already mentioned,

in young specimens of this species, indicate the deve-

lopmental relations in Avhich it stands to the following

species.

The Sea-cat has a fairly wide, muscular oesophagus,

Avhich opens into a somewhat saccate stomach, near the

bottom of Avhich lies the pylorus. There are no pyloric

appendages Avhatever. The intestine is long, Avide and

of a thin and fragile texture. It forms three bends,

and ends in a short, Avidened rectum, like a reversed

cone. The air-bladder is Avanting. The liver consists

either of two lobes, of fairly equal size and closely

united, or of three, the middle one lying transversely

across the anterior end of the abdominal cavity, and

as the Shark, it Avorks terrible havoc among its OAvn

genus, and displays the same voracity in the piscine

world as the Avild-beast from which it derives its name,

among the defenceless herds.” We give this quotation

only as a specimen of the old prejudice against this

fish for its rapacity, and of the length of time for

Avhich, Avhen once rooted, such a prejudice may endure.

The Sea-cat is anything but a fish-of-prey, in the

meaning generally attached to the term. To convince

oneself of this, one need only examine its remarkable

dentition, large masticatory muscles and short jaws,

Avhich do not admit of the Avide opening of the gape

which characterizes the true fishes-of-prey or those col-

loquially called voracious (svalgfismr). The structure

of the mouth, on the contrary, belongs to a creature

that lives on very hard substances, Avhich must be

crushed before they can be SAvalloAved. It is difficult

to conceive a crushing-machine more suited to its pur-

Cf. Hollberg, 1. c., p. 25.
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pose than the masticatory organs of the Sea-cat, pro-

vided that in addition to the crushing of the hard sub-

stances it is not required that they should be ground tine.

Of the power of the jaws one may convince oneself

by opening the stomach, which may be chock-full of

crushed, thick-shelled mussels. The food of the Sea-

cat consists chiefly of mussels and other shell-fish. It

eats them in great quantities, and the thin-walled in-

testine is often full of thin shells. It does not despise

the larger crustaceans— it seems to be especially fond

of large hermit-crabs — sea-urchins and star-fish, with

which the seas where it lives, abound; but apparently

leaves its companion fishes in peace, being perhaps of

too sluggish temperament to trouble them. It seems

hardly probable that- the Sea-cat attacks other creatures

than those of which its food is composed; but in Olsen’s

Piscatorial Atlas (1883) divers are warned against meddl-

ing with this fish in the water, as in that case they

cannot avoid being assailed by it; and in Brown-Goode

( Fisheries and Fishery Industries of Unit. States, sect.

I, p. 249) we read that the Sea-cat. is known to have

attacked persons wading at low-tide in the shore-pools

among the rocks at Eastport, Maine.

The Sea-cat, which in Norway bears the name of

Steenbider (Stone-biter), occurs along the whole west

coast of Scandinavia, from the Sound to the extreme

north of Norway. It also lives on the Murmanian coast

and in the White Sea, and is common in Iceland and

Greenland. On the American side of the Atlantic it

has been found as far south as Cape Hatteras. On the

European side it is common in the North Sea, but

becomes rare on the west coast of France. It seldom

enters the Baltic, but has been found in the neighbour-

hood of Stralsund, in Kiel Bay and off Travemimde

(Mob., Hcke). On the west coast of Sweden it cannot

be regarded as rare; but as it leads a solitary life, it

is nowhere taken in large numbers, only few specimens

being occasionally caught. That it is a stationary fish

in Sweden, appears from the fact that it is taken all

the year round, though oftenest, according to Malm,

from March to May, according to Fries, from May

to June.

The long, soft body, tapering tail and small caudal

fin of the Sea-cat probably render it a poor long-

distance swimmer. Its movements too, are sinuous,

like those of the Eel, and in general slow. It keeps

close to the bottom, generally at a depth of from 10

to 25 fathoms, hidden among stones or seaweed. It is

fond of lying still, with the body doubled up. The

spawning-season is stated to occur in spring, the time

of year when it is oftenest taken.

There is no special fishery for this fish. The Sea-

cats which are occasionally taken, are generally caught

on the hooks used in Cod-fishing, sometimes in nets

and also in the Herring-seine. In spite of the fact

that their smell is highly repulsive to most people and

their appearance by no means prepossessing, they are a

favourite article of food among the fishermen of Bohus-

lan, who always regard a Sea-cat. as a good catch, and

its liver, in particular, as a delicacy. “Stewed and pre-

pared like the Burbot, the Sea-wolf (hafsvarg),” as

TIollberg called it, “is very good, and in flavour can

scarcely be distinguished from the former . . . On Oroust

and Tjorn the peasants make a kind of porridge of the

hafskuse” (Sea-king, as it is called on these islands).

In the towns there is less demand for it, and it is

therefore more seldom offered for sale. However, not

only the flesh, but also the strong skin is of compara-

tively high value.

When caught, the Sea-cat. must be handled care-

fully, at the risk of a bite from its powerful jaws; and

it. keeps firm hold of whatever object it has once got.

between its teeth. On this account the fisherman gener-

ally gives it its death-blow before he ventures to free

it. from the hook. In some places it is the custom to

chop off the snout, at. the eyes, before exposing the fish

for sale, as the hunter cuts off the head of the hare

he has shot, before taking it. home. In the London

fish-markets the Sea-cat-, skinned and with the head

cut off, is often offered for sale. (Fries, Smitt.)
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THE SPOTTED SEA-CAT (sw. tigerflackade hafkatten).

ANARRHICHAS MINOR.

Plate XIII, fig. 1.

Length of the pectoral fins more than 13 % of that of the body. Low of vomerine teeth longer than any of the

palatine rows. The dorsal fin ends in a suddenly depressed
,
lower part, which extends to the base of the caudal

fin (the last 3—6 spinous rays are uniform in length, but short, and the next 14—12 rays in front of them,

anteriorly diminishing in stiffness, but increasing in length, form a curve in the fin margin like that in the pre-

ceding species). Top of the frontal bones behind the eyes about equal in breadth to the interorbital space. Color-

ation brownish or yellowish
,
with large, blackish brown spots.

R. br. 7; D. 74—78; A. 45—47; P. 21—22°; V. 0;

C. x + 12— 14 + x\ Vert. 78 1. 79.

Syn. Hlyre og Steinbits-Broder
,
Anarrhichas (minor) maculis nigris

rotundis totus conspersus, Olafsen, Reise Isl., vol. I, p.

592, tab. XLII; An. minor
,
Mull., Zool. Ban. Prodr., p.

40; Fabr., Fn. Groenl., p. 139; Mohr., Isl. Naturli., p.

64; Steenstr., Vid. Meddel. Naturli. For. Kbhvn, 1876, p.

200, tab. Ill, fig. 2; Coll., Vid. Selsk. Forh. Christ., 1879,

No. 1, p. 45; Bean, Proc. U. S. Nat. Mus., vol. 11 (1879),

p. 217; Sp. Schneid., Tromso Mus. Aarsber. 1882, p. 21;

Jord., Gjlb., Bull. U. S. Nat. Mus., No. 16, p. 781; Lillj.,

Sv., Norg. Fiskar, vol. I, p. 540.

Anarrhichas pantherinus, Zouiew, Acta Acad. Sc. Petrop. 1781,

part. I, p. 271, tab. VI; Mgrn, Finl. Fisk, (disp.), p. 23;

Esm., Forh. Skand. Naturf. Mode Christ. 1868, p. 524;

Coll., Forh. Vid. Selsk. Christ., 1874, Tillaegsh., p. 70.

Anarrhichas leopardus, Ag., Gen., Spec. Pise. Bras (Sp., Mart.)

p. 93, tab. LI (vide Steenstr., Vid. Meddel. Naturli. For.

Kbhvn 1877, p. 109).

Anarrhichas Eggerti, Steenstr., Forh. Skand. Naturf. Mote,

Sthlm 1842, p. 647.

As Steenstrup lias pointed out, the specific name

{minor) by no means denotes that the Spotted Sea-cat

{Flek- Steenbit

,

on Vardo) is smaller than the other spe-

cies of the genus 6
. On the contrary, this species,

according to Esmark, is the largest of all, attaining a

length of 2 yards (18 dm.). In external shape it is

so like the preceding species that a special description

seems hardly necessary, seeing that tve can refer to the

figure arid the above specific diagnosis. The colouring

of the body, the structure of the end of the dorsal fin

and the form of the skull are the main differences; but

even Olafsen and Mohr also knew that the Spotted

Sea-cat has smaller jaw-teeth and palatine teeth, which

are more pointed, or, at all events, not so depressed

at the top. In this respect the Spotted Sea-cat is an

intermediate form between the preceding and the fol-

lowing species; and Steenstrup has shown that this

reduction in the strength of the dental equipment is

accompanied by a diminution of the surface of origin

for the masticatory and respiratory muscles, on the

sides of the posterior frontal region, the length of which

is here less than the diameter of the orbit (in the pre-

ceding species about equal to it).

No external difference of sex is known in this

species, any more than in the preceding one: but that

there is such a difference, seems more than probable,

considering the great individual variations which meet

us, both in the ground-colour of the body and in the

position and extent of the anal fin. Of the two spe-

cimens presented to the Royal Museum by Baron Nor-

denskiold, from Dickson’s second expedition to Green-

land, the one, which is 68 cm. long, is of a ground-

colour best described as chocolate, all over the body,

here and there with a dash of yellow; while the di-

stance from the anal fin to the tip of the snout is

nearly 45 % of the length of the body. In the other

specimen, which is 82 cm. long, the ground-colour of

the hind part of the body is grayish-yellow, while the

front part is more chocolate-coloured; and the distance

from the anal fin to the tip of the snout is 49 % of

the length of the body. The dark spots are blackish

brown in both specimens, the condition of which, how-

ever, is such that it is now impossible to determine

their sex. This was also unfortunately the case with

a specimen extraordinarily well-preserved in external

respects, which the Royal Museum received through Mr.

Sparre-Schneider, from Vadso, and which was the

“ According to Lilljeborg 24.

6 “The term Minor here means Brother or younger Brother, as in the famous classical names Cato minor" etc.



ARCTIC SEA-CATS. 237

original of our figure. Its length ivas 914 mm. In

this specimen too, the distance between the anal fin

and the tip of the snout is less than half the length

of the body; and thus Anarrhichas minor
,

like the

preceding species, is probably distinguished in this

respect from the following species; but the variations

in the specimens from Greenland mentioned above throw

a doubt on the constancy of this character. In Todd’s

figure of An. minor (in Bean, 1. c.) the beginning of

the anal fin is also very near the middle of the body.

In our specimen the roAv of vomerine teeth is scarcely

any longer than the palatine rows. The former i*oav,

which consists of six teeth, the two posterior pairs

being obtuse (the one tooth of the innermost pair even

fiat), the front pair obtusely pointed and shoiving more

lateral compression than the others, is 28'5 mm. long;

Avhile the roAv on the right palatine bone is 28 mm.

long, and consists of 10 pointed teeth. All the teeth

are red — Stenstrup explains this as due to the cir-

cumstance that sea-urchins compose the chief food of

the fish

—

,
but the jaw-teeth and palatine teeth are

Avhite at the point.

The Spotted Sea-cat has long been knoAvn in Ice-

land and Greenland as a still more useful fish than the

preceding species. Zouieav Avas the first to describe it

as belonging to the White Sea and the north coast of

Russia; and Esmark the first to publish an identification

of the European Anarrliiclias pantherinus with the

Iilyre of Iceland. In the North this species is more

common than the preceding one— off Vardo, according

to SpARRE-ScHNEiDER, it is taken in large quantities —
;

but southwards its geographical range seems to end

in the neighbourhood of Bergen. On the American

coast it has been met with in the Bay of Fundy". It

seems generally to keep to deep water, descending to

at least as great a depth as 200 fathoms (Collett).

Its food is of the same nature as that of the preced-

ing species.

THE BLUE SEA-CAT (sav. blaa hafkatten).

ANARRHICHAS LATIFROXS.

Plate XIII, fig. 2.

Length of the pectoral fins less than 13 % of that of the body. Vomerine row of teeth shorter than the row on

each of the palatine bones. The dorsal fin ends in » an even curve down to the base of the caudal fin. Top of

the frontal bones behind the eyes at least as broad as the interorbital space. Colouring dark grayish brown or a

lighter chocolate-colour
,

with indistinct
,
round or rounded quadrangular

,
black spots

,
partly arranged in slightly

marked , transverse bands across the back.

R. hr. 7; D. 77—79; A. 45—47; P. 20—22; V. 0;

O. co "f- 1 4 -f- Vcvt. 7 9—8 1

.

Syn. (?) Anarrhichas denticulatus, KrAyer, Voy. Scand., Lap.,

Gaim., tab. 12, fig. 1; Id., Overs. Vid. Selsk. Forh. Kbhvn

1844, p. 140; Gthr, Cat. Brit. Mus. Fish., vol. Ill, p. 211.

Anarrhichas latifrons
,

Steenstb., Forh. Skand. Naturf. Mote,

Sthlm 1842, p. 647 (sine descr.)
;

Id., Vid. Meddel. Naturh.

For. Kbhvn, 1876, p. 201, tab. Ill, fig. 3; Coll., Forh.

Vid. Selsk. Christ., 1879, No. 1, p. 46, tab. II; Bean, Proc.

U. S. Nat. Mus., vol. II (1879), p. 218; Sp. Schneid.,

Tromso Mus. Aarsber. 1882, p. 21; Jord., Gilb., Bull. U. S.

Nat. Mus., No. 16, p. 782; Lillj., Sv., Norg. Fisk., vol. I,

p. 546; Coll., N. Mag. Nature., Christ. 1884 (Bd. 29),

p. 67.

Obs. On reading Collett’s description (Forh., 1. c., 1879, p.

57) of the teeth in Anarrhichas latifrons, and comparing it with

Kp.Dyer’s figures of the teeth in Anarrhichas denticulatus, we find so

close a correspondence between them that we can hardly escape the

conclusion that they both refer to this species. Nor is KrOyeb’s

“ Brown-Goode, Fish. a. Fish. Industries of U. S., sect. I, p

figure of the external appearance of the fish incompatible with this

opinion, especially if we remember Steenstrup’s observation (Vid.

Meddel., I. c., p. 179) that this figure is probably drawn from a

badly-preserved specimen, the snout of which may very likely have

been flattened. Still, in this figure the caudal fin, the pectoral fin,

and the head are longer than in Anarrhichas latifrons, according to

our present knowledge of it; and we ought, therefore, not yet to

deny the possibility of grounds for Steenstrup’s assumption that a

fourth species of this genus may await our further investigations, and

that for it should be reserved the name of An. denticulatus.

This species too, with our present knowledge of

its individual peculiarities, is externally very like the

two preceding ones. The snout, hoAvever, is more

pointed. The deeper form of the body, the greatest

depth being more than 22 % of the length, may also

occur, according to Bean’s measurements, in large spe-

cimens of Anarrhichas lupus; and in this case the cha-

racter Avhich might othenvise be employed, that in the

249 .
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Blue Sea-cat the length of the head is less, in the two

preceding species greater than the greatest depth of

the body, loses its validity. The same remark applies

to the character which might else be derived from the

greater breadth of the interorbital space in An. minor

and An. denticulatus
,
which, as a rule, is more than

v5
of the length of the head, while in An. lupus it is

less. But in the largest specimens of the latter species

measured by Bean, the breadth of the interorbital space

is nearly 25 % of the length of the head. In the dental

equipment of the mouth, on the other hand, the Blue

Sea-cat is always distinguished by the smaller and more

pointed, or at all events conical, but more numerous

palatine teeth. The palatine rows are also distinctly

longer in every case than the vomerine row. In the

specimen from which our figure is drawn, and which

we have received from 'dadso by the kind co-operation

of Mr. Sparre-Schneider — the largest specimen he

had even seen — the row on the left palatine bone

was 30 mm. long and contained 11 pointed teeth of

fairly uniform size, while the vomerine row was only

21 mm. long and contained 6 blunt molars, the first

pair, however, being somewhat pointed. Another in-

ternal character of this species which was first observed

by Steenstrup, is the greater breadth of the top of

the skull and the more spongeous nature of the frontal

bones, in which respect the three species form a series,

with An. minor in the middle. Steenstrup has also

pointed out the singular form of the rays of the dorsal

fin in the Blue Sea-cat. They are anteriorly convex

and posteriorly concave, thus being sectionally crescent-

shaped. The front ones, at least, are also extraordi-

narily broad at the base; and Collett remarks that

it is chiefly this circumstance, in conjunction with the

thick envelope of adipose tissue, that causes the re-

markable thickness of the dorsal fin throughout its

base, which is so prominent in this species that the

boundary between the dorsal fin and the body is almost

imperceptible.

In colour the Blue Sea-cat is an intermediate form

between the two preceding species. It is without the

transverse bands which are generally so distinct in the

common Sea-cat, but the black spots which appear in

the Spotted Sea-cat, are also present here, though only

indistinctly visible on the dark brown ground-colour.

The cavity of the mouth is for the most part grayish

black (Collett); but in the specimen mentioned above

both the anterior part of the mouth and the back wall

of the gill-openings were pure white.

The most important distinction between this spe-

cies and the two preceding ones, however, is of eco-

nomical nature. “In the quality of the flesh,” says

Sparre-Schneider, “it differs considerably from its

kindred species: even the Russians regard it as un-

eatable, and most of the specimens taken are therefore

thrown away at once, though I have seen a few flayed

and hung up to dry.” In Iceland the Bldgoma (Steenstr.,

Vid. Meddel., 1. c„ p. 164) enjoys no greater esteem;

and it therefore seems highly probable that the fisher-

men of the North distinguished between three species

of Sea-cat, two edible and one inedible, long before

the zoological determination was made.

The Blue Sea-cat occurs on the coasts of Green-

land and Iceland, as well as in Norwegian Finmark.

In the more southern parts of Scandinavia it is un-

known. It attains a length of about 11 dm. Our

specimen was 1,105 mm. long. Its home is the same

as that of the preceding species — at all events it is

taken among them in deep water : but the difference

in its dentition undoubtedly indicates that its food is

also in some way different. Sparre-Schneider found

in the stomach of all the specimens which he examined,

nothing but the offal of Codfish, which he supposed

had been thrown overboard by fishermen who had gutted

their catch at sea.
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GOBIOMORPHI.

Body
,

anteriorly at least
,

terete or even depressed
,
in the remaining part elongated and low or bulky and fairly

deep. The great majority of the rays of the impaired fins soft; anterior {spinous-rayed) part of the dorsal fin

shorter than the posterior (soft-rayed), and generally with flexible spinous rays
,
sometimes hidden under the skin

or entirely wanting. Ventral fins thoracic or jugular, well-developed and sometimes free from each other
,
but

generally united in a funnel-shape or together forming an adhesive disk
a

. Pectoral fins with broad basal bones.

Branched rays of the caudal fin generally few {under 13); but sometimes even the supporting rays of this fin

are branched. Suborbital ring generally without any osseous connexion with the preoperculum. Vomer and palat-

ine bones in most cases toothless. Anal papilla well-developed, at least in the male. Scaly covering of the skin ex-

tremely variable: sometimes abundant and regular, consisting of thin ctenoid or cycloid scales, sometimes verrucose

or tubercular; while sometimes there are no scales on the highly muciparous skin.

This series of families, corresponding to Gunther’s 6

two series, Gobiiformes and Gobiesociformes, is com-

posed of distinct bottom-fishes, most of which live on

the sea-coast, and only a few occur in fresh water.

Like the Blennomorphs, these fishes are also, in general,

tenacious of life, as the relatively small size of their

gill-openings enables them, though out of the water,

to retain the moisture on their branchial lamellae for

some time. The abundant mucous secretion of the

skin, which is so common in these fishes, also contri-

butes to this result. Like most of the Blennomorphs,

the majority of the Gobiomorphs also have no air-

bladder. The difference in the development of the

ventral fins, as well as in the structure of the rays of

the dorsal fin, however, renders this series of fishes a

sharp contrast to the preceding one. The most remark-

able peculiarity of this series also lies in the employ-

ment of the former fins (the pelvic apparatus), and also

in the reduction which sometimes appears in the spi-

nous-rayed part of the dorsal fin.

The series corresponds to Muller’s c
family Gobi-

oidei, with the exception of Echeneis.

a In Oxuderces, a Chinese species, however, the ventral fins are wanting.

b Systematic Synopsis, Oat. Brit. Mas., Fish., p. VII (Acanth opterygii Gobiiformes) and p. IX (Acanthopterygii Gobiesociformes')',

Introcl. Stud. Fish., pp. 483 and 510; Handb. d. Ichthyol., pp. 343 and 363.

c Abh. Akad. Wise. Berlin 1844, Pliys. Abh., p. 158.



240 SCANDINAVIAN FISHES.

Fam. gobiidae.

Body elongated ,
terete or with the caudal part compressed, head sometimes depressed. Dorsal fin-formation re-

gular, continuous or divided into two fins, with the anterior part or fin shorter than the posterior and consisting

of flexible, simple rays". Anal fin in structure and extent analogous to the soft-rayed part of the dorsal fin or

the posterior dorsal fin. Ventral fins with 6 (seldom 5) clearly distinct rays, the outermost being simple, the

inner ones branched, and the innermost (hindmost) ones usually the longest. Pseudobranchice present, but some-

times only rudimentary. Number of vertebra from 27 to 29. Air-bladder and pyloric appendages generally

wanting. No osseous connexion between the suborbital ring and the preoperculum.

This family, as established by Gunther h

,
is one

of those containing the greatest number of species

— about 500 are entered in the system — even though

future researches may show, as seems highly probable,

that many of these species are really only nominal.

The variations of form within the family are also

sufficiently marked to have given rise to the establish-

ment of several subfamilies —- Gunther 0 adopts four—
two of which are represented in the Scandinavian fauna.

Here, however, we may follow Richardson and Blee-

ker in treating the one of these subfamilies as a di-

stinct family.

Subfamily G 0 B 1 1 N fE.

Ventral fins set close together. Vertical fins distinct. Gill-openings lateral.

The greater part, about 450, of the species be-

longing to the family range themselves in this subfamily.

In a great number of them, about 100 species, corre-

sponding chiefly to Bleeker’s Eleotriformes, the ventral

tins are indeed set close together, but are entirely or

at least partly separate from each other. Some of these

Ashes, the genera Periophthalmus and Boleophthalmus

,

are

of especial interest on account of their singular manner

of life, which, like that of the well-known Climbing-fish

(Anabas), displays at its highest the capability of fishes

of adapting themselves to circumstances foreign to

their nature. These two genera belong to the Tropics,

where they live between high and low water-mark or

in fresh water near the sea. But water is hardly their

true element, for they are generally found on land,

where they, generally at least, seek their food. Their

relatively narrow gill-openings enable them to sustain

life for a long time in the air, and their pectoral fins

are brachiate and fleshy at the base, being thus trans-

a As a rule, this part of the dorsal fin-formation is shorter in

it is wanting in the females.

b Cat. Brit. Mus., Fish., vol. Ill, p. 1.

c Bleeker (Arch. Neerl. Sc. Ex. Nat., tome IX (1874), pp. 2<

but (as well as Gill: Smiths. Misc. Coll., No. 247, p. 6) he also ran,

d Ostindisk Resa, p. 130. Cf. also Dussumier in Cuv., Val.,

Thierleben, Bd. 8, p. 123.

formed into organs of creeping or hopping. The eyes,

which project from their sockets, are protected by a

dermal fold, a kind of lid. Such is their equipment

for the life they lead, hopping about on clayey or muddy

ground in chase of insects or crustaceans, or even

leaping up on the branches of trees or the roots of the

mangrove. Sometimes they may be seen in shoals,

tumbling about or hopping, as if in sport, on the

muddy ground, and at the approach of danger burying

themselves in the mud, or seeking shelter in a hole

burrowed by a crab or a crevice between the stones.

Even Osbeck has described this singular phase of pisc-

ine life*.

The nucleus of the subfamily, the greater part of

Bleeker’s Gobiiformes, on the other hand, consists of

the forms which have the ventral fins united by a

membrane into a funnel-shaped instrument of adhesion.

To this division belong all the species of this subfamily

that occur within the limits of the Scandinavian fauna.

i the female than in the male, and in one of the Scandinavian species

89 etc.) has an entirely different determination for his four subfamilies;

ges Callionymus and Platyptera in two distinct families.

Hist. Nat. Poiss., vol. 12, p. 186, and Pechuel-Loesche in Breiim’s
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The membrane that unites the two ventral fins, may

sometimes be wanting in front; and Winther" attempted

to make the presence or absence of this membrane a

generic character. But as it may be wanting in spe-

cimens of these species

6

perfectly typical in other re-

spects, we can regard this only as an individual de-

parture from the normal structure of the genus.

One of the most remarkable peculiarities of this

subfamily is the structure of the system of the lateral

line. The system is not without the so-called muci-

ferous ducts'. In Gobius niger for example, these ducts

with their pores appear on the head, both in the hind

margin of the preoperculum, on the parietal sides and

the forehead (in a line from the upper corner of the

branchial opening to the middle of the hind margin of

the eye), between the eyes and on the snout, on the

inner side of the nostrils. Solger
1

', however, searched

in vain for sensory organs in these ducts. On the

other hand, the cheeks, the branches of the lower jaw,

the gill-cover, the occiput, and one row of scales on

the sides of the body or, at least, some of the scales

in that row which corresponds to the lateral line, are

furnished with external, small papillae, which have the

appearance of sensory organs, and are arranged in more

or less regular rows. The histological structure of

these sensory organs, composed, as they are, partly of

indifferent, epithelial cells and partly of pear-shaped,

sensory cells, tipped with bristles, which project into

the cupula covering the top of the organs and filling

a cavity bare of epidermic cells, corresponds to the

structure ascribed by F. E. Schultze' to the sensory

organs of the lateral line proper and the other parts

of this system. The position of these organs, which lie

uncovered on the surface of the skin, represents the

earlier developmental stages of the system of the lateral

line, as Schultze has shown, before it is furnished

with ducts, originally channelled, and at length perfected

by the coalescence of the dermal folds which have risen

on each side of the sensory organs already present.

Similar free, “embryonal”, lateral organs also occur in

the fry of the Pike and the Sticklebacks', and may

perhaps be present in many other fishes, especially those

in which the lateral line is indistinct or broken; but

nowhere are they so distinct as in some members of

the subfamily Gobiince.

The generative organs of these fishes call for spe-

cial attention. In the male of the Common Scandina-

vian Goby ( Gobius niger), during the spawning-season,

the testes are considerably expanded posteriorly, lobate

Fig. 63. Dermal papillas on the head (magn. ly
2 diam.) and on two

of the scales of the left lateral line (magn. 6 diam.) in Gobius niger.

After Winther.

and of a spongeous structure with relatively large

meshes. The two hindmost lobes, one on each testis,

or sometimes three — one of them in this case being

unpaired, and issuing from the union of the vasa defe-

rential or belonging to the left testis — issue from

the testes proper in the form of flat, triangular disks

with rounded corners, which are considerably broader

and even thicker than the latter, but like them open

into the vasa deferentia. Rathke described them 6

under the name of auxiliary generative organs, and ex-

plained their function partly as prostatic formations,

a Naturh. Tidskr. Kbhvn, ser. 3, vol. XI, p. 49.

6 In a Gobius pictus (Auctt.) from Allinge (Bornholm) the membrane which in other cases unites the ventral fins, is so small and

thin, that it was only after the minutest examination that we could find any traces of it.

c Of. Cuv., Val., Hist. Nat. Poiss., vol. XII, pp. 33 and 87; Winther, Naturb. Tidskr. Kbhvn, ser. 3, vol. IX, p. 181, plate VII.

d Arch. Mikr. Anat., Bd. XVIII (1880), p. 377.

e Arch. Mikr. Anat, Bd. VI (1870), pp. 62 etc., plates IV—VI.

z Leydig, Neue Beitr. Anat. Kenntn. d. HautdecJce und Hautsinnesorgane der Fische
,
Festschr. z. Feier d. Hundertj. Best. d. Naturf.

Gesellsch. in Halle a/S, 1879. See also Solger, 1. c.

9 According to Rathke.

h Fiber den Darmkanal und die Zeugungsorgane der Fische
, p. 201, tab. V, fig. 9— 11, in Beitr. z. Gesch. d. Tliierwelt, Abth. 2

(Scbr. Naturf. Ges. Danzig, Heft. Ill, 1824). Of. also Kroyer, Damn. Fiske, vol. I, p. 395.

Scandinavian Fishes. 31
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partly as spermatic vesicuke. In the females no cor-

responding structure appears, except that the posterior

part of the left ovary is often more or less distinctly

separated from the remainder by a fold, being bent

downwards and slightly forwards. In the female, how-

Fig. 64. Ovicapsule from the ovary of a Gobius niger
,
taken on the

19th of Joly, 1877, in the island-belt of Gothenburg; together

with the egg enclosed in the capsule. Magn. 33 diam.

ever, there appears another peculiarity: the eggs are

enveloped in a special covering, which at the same time

serves as an instrument of adhesion. This covering

consists of an oval capsule (fig. 64), which, as long as

it is retained in the ovary at least, is transparent; and

within it the egg lies in a perfectly transparent fluid,

in which, however, there float a number of more solid,

refractive granules which collect in a girdle round the

egg in the middle of the capsule. To the thick end

of the capsule is attached the adhesive apparatus, which

is shaped like a frill or cap, formed by a great number

of contiguous, transparent filaments concentrically ar-

ranged round this pole. In the ovary we have always

found this frill hanging down over the capsule; but

when the capsule leaves the fish, the frill is turned up,

and the filaments spread, attaching the capsule to some

object, with the thick pole as fastening-point".

The Scandinavian Gobiince, which are all without

palatine or vomerine teeth, belong to three genera,

which may lie distinguished as follows:

A

:

First dorsal fin with at least 5 rays.

a: Jaw-teeth in several rows Genus Gobius.

b: Jaw-teeth in one row, with single

canines within this row _ Genus Aphya.

B: First dorsal fin with two rays or rudi-

mentary Genus Crystallo<jobius.

Genus GOBIUS.

The fairly elongated body for the most part covered 'with ctenoid scales, but

just behind it), during youth at least, naked or with cycloid scales,

card or in several rows in the lower jaw and on the intermaxillary bones.

Ventral funnel united to the ventral side only at the base,

least depth of the tail is generally more than
2

/3

species is less than V 2
the length of the head. A relatively broad part

the isthmus or to the corresponding membrane on the other side, the gill-openings

Branchiostegal rays 5. Where the air-bladder is present,

It is the giants and pigmies among the vertebrates

that generally cause the systernatizer most trouble. A
great part of the genus Gobius must be ascribed to the

latter class. However various may lie the opinions as

to the limitation of the species, in any case this genus,

which was first established by Arteih 6

,
in the form

in which it has been adopted by Gunther 1

,
with

anteriorly {on the head and the parts

Simple, but firmly set, pointed teeth in a

First dorsal fin with at least 5 rays.

Gape relatively small, and the jaws so short that the

of the length of the lower jaw ,
which in all the Scandinavian

of the branchiostegal membrane united to

being thus more or less vertical,

it is usually small.

nearly 300 described species, is sufficiently large to

require division, if only on the score of convenience.

An attempt to accomplish this has been most thorough-

ly made by BleekeiG. Whether the 36 genera which

he adopted, all have a right to their position, is, how-

ever, a matter of doubt, and in the Scandinavian fauna

of little importance.

“ Cf. Malm, Gbgs, Boh. Fn ., p. 442, tab. II, figs. 2 and 3.

b Gen. Pise., p. 28.

c Introd. t. Study of Fish., p. 486; Handl. d. Tchthyol., p. 345.

d Arch. Neerb, 1. c.
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The Scandinavian Gobii may most easily be dis-

tinguished from the two following genera by the num-

ber of rays in the first dorsal fin, which in the former,

as a rule, is not under 6; but the most universal char-

acter lies in the arrangement of the jaw-teeth in several

rows, the front row containing the largest teeth. The

size of the gape and the form of the body, which shows

strong lateral compression only in the caudal part and

sometimes only at the extreme end thereof, are with

these exceptions the most striking characters of the

true Gobies. The branchiostegal rays are 5 in number,

the three middle ones being closer to each other at

the base than to the other two, and the second (the

next to the lowest) generally marking with its point

the ano-le at which the branchiostegal membrane turns

inwards to its union with the isthmus, on about a, level

with the lower end of the base of the pectoral fin.

The differences between the sexes have been re-

marked in particular by Malm" and Heincke In the

males, which may also be recognised externally by

their longer and more pointed genital papilla, one or

more of the anterior rays in the first dorsal fin, and

the posterior rays in both the second dorsal and

the anal fins, are, as a rule, elongated. In colour they

are distinguished by the greater abundance of black

pigment, especially in the anal and ventral fins, by

ocellate spots and by stripes of a particular colour on

the dorsal fins and the sides of the body. But these

sexual differences vary according to age and size, the

older and larger females very often resembling the

males in colour. The coloration is also far from con-

stant, being deepest, as usual, during the spawning-

season, and being further subject to sudden changes

in accordance with the mood of the fish and the colour

and light of its surroundings.

Heincke was the first to point out, among the

chauges of growth, the increase in the number of rays

in the first dorsal fin — in one species (Gobius fla-

vescens) he found that young specimens had 5 rays in

this fin, old specimens 6 or (in most cases) 7 or (ex-

ceptionally) 8. In connexion with this circumstance he

also points out the individual variations. Out of 208

specimens of this species which he examined, eight had

8 rays in the first dorsal fin, three 6, and the rest 7
C

.

The extent of the scaly covering on the anterior

part of the body also varies with age, as far as this

can be fixed by the size of the specimen. WintheiG

and after him Collett 6 and Lilljebokg 7
,
believed that

the most important specific characters within this genus

were to be found in the differences which the species

often show in the extent of the naked (scaleless) part

of the body. In the small species the scales are want-

ing on the belly, on the body in front of the ventral

and pectoral fins, and also on a, strip of the back along

the whole base of the first dorsal fin or the anterior

part thereof. In the large species of the genus which

belong to the Scandinavian fauna, on the other hand,

it is a standing rule that the whole body, with the

exception of the head, is covered with scales, and some-

times the occiput and the forehead behind the eyes,

are also scaly. Heincke has shown that the largest

Scandinavian species, Gobius niger
,
during the growth

of individual specimens passes through stages of de-

velopment which, with regard to the extent of the

scales, correspond to the adult state of the smaller

species. In a specimen 21 mm. in length, he found

the head, with the occiput and a narrow strip along

the base of the first dorsal fin, as well as the belly

between the ventral fins and the vent, entirely bare of

scales. Of the fry of the same species Lilljeborg 9

also remarks that “no scales appear on the top of the

head or on the occiput.” In a male Gobius niger from

Kanso, in the island-belt of Gothenburg, 67 mm. long,

the scales are also wanting both on the throat in front

of the ventral fins and on the part of the dorsal edge

already referred to. In the same way there are no

scales in front of the ventral fins in a. Gobius minutus

50 mm. long, from the island-belt of Stockholm.

These observations clearly show that neither the

variable colour of the body, nor the number of rays

in the first dorsal fin, nor even the extent of the scales

on the front part of the body may be used as a trust-

a Skand. Naturf. Mode Kbhvn 1873, Beretn., p. 382.

b Arch. f. Naturg., 46:ter Jahrg. (1880) Bd. I, pp. 304 etc.

c According to Canestrini (Arch. Zool. Anat. Fis., Genova 1861, vol. I, fasc., II, p. 12$), the number of rays in the first dorsal fin

of Gobius guttutus also varies between 6 and 7.

d Nat.urh. Tidskr., Kbhvn, ser. 3, vol. IX (1874), pp. 197 etc.

e Christ. Vid. Selsk. Forh. 1874, pp. 153 etc.

f Sv., Norg. Fisk., I, pp. 563 etc.

9 L. c., p. 570.
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worthy specific character. The definition of the species

grounded on the size and number of the scales of the

body is often liable to equally great uncertainty. True,

the scales on the caudal region are arranged in fairly

regular rows; but on the abdominal sides, in front of

the second dorsal fin, they generally become smaller

and smaller, and their arrangement more and more

irregular, the nearer they are to the front part of the

body. This sometimes renders it a matter of some

difficulty to compute the number of scales in a line

along the sides of the body. In the following table,

by which it should lie possible to recognise the species

which have hitherto been established and adopted as

belonging to the Scandinavian fauna, and which is also

intended to show their natural relationship, we have

endeavoured, as far as possible, to avoid the employ-

ment of such characters as may easily lead astray.

However, as we shall now show, the question of the

actual right of all these species to recognition is still

unsolved. Several of them are founded on an insigni-

ficant number of known specimens, and the variations

of such “species” are far too little known to admit of

their elucidation on scientific principles.

A: Length of the peduncle of the tail at the

upper margin® about !

/2 that of the base

of the second dorsal fin. Least depth of

the tail more than 30 % of the length of

the head. Six rays in the first dorsal

fin. Vent situated in front of the middle

of the body.

a: Number of scales in a transverse row

on the body at the beginning of the

anal fin about 12, and in a row along

the sides of the body about 40 Gobius niger.

b: Number of scales in a transverse row

on the body at the beginning of the

anal fin about 7, and in a row along

the sides of the body about 25 Gobius Friesii.

B: Length of the peduncle of the tail at the

upper margin about equal to the base of

the second dorsal fin.

a: Least depth of the tail more than

30 °/ of the length of the head or than

40 % of the length .of the peduncle

of the tail at the upper margin.

aa: Number of scales in a transverse

row on the body at the beginning

of the anal fin about 10— 12, and

in a row alone- the sides of theo
body about 40. Vent situated in

front of the middle of the body.

a: Seven rays in the first dorsal fin Gobius flavescens.

fj.\
Six (exceptionally five) rays

in the first dorsal fin.

aa: Longitudinal diameter of

the eye less than -/
5
of the

distance from the first ray

in the first dorsal fin to the

first ray in the second ___ Gobius microps.

ft(3: Longitudinal diameter of

the eye more than 2
/5 of

the distance from the first

ray in the first dorsal fin to

the first ray in the second Gobius pictus.

bb: Number of scales in a transverse

row on the body at the beginning

of the anal fin about 6— 8, and in

a row along the sides of the body

25—30.

a: Seven rays in the first dorsal

fin. Vent situated in front of

the middle of the body..

(3: Six (exceptionally five) rays in

the first dorsal fin.

aa: Vent situated behind the

middle of the body

(3(3: Vent situated in front of

the middle of the body.. Gobius Jeffreysii.

b: Least depth of the tail less than 30 %

of the length of the head or than 40 %

of the length of the peduncle of the

tail at the upper margin. Number of

scales in a transverse row on the body

at the beginning of the anal fin about

12—14, and in a row along the sides

of the body about 60. Six (exception-

ally live) or seven rays in the first

dorsal fin. Longitudinal diameter of the

eye less than V
3
of the distance from

the first ray in the first dorsal fin to the

first ray in the second. Vent situated

in front of the middle of the body... Gobius minutus.

Gobius orca.

Gobius scorpioides.

Among- these recognised species we have first to

distinguish the deep-water forms, with larger eyes,

larger (more scattered) scales and more elongated (low)

body. To this division belong Gobius Friesii
,
orca ,

scorpioides and Jeffreysii, the last three of which we

have been able to examine only in one solitary specimen

the name of which could be fixed with certainty. With

this exception, these four species are given here on the

authority of other writers. We would also mention

here that the distinction between Gobius microps and

Gobius pictus has in many respects proved difficult to

fix. Remembering the account we have given above

of the variation in the number of the rays in the first

dorsal fin, we consider it by no means improbable that

future researches may show the connexion between these

forms to be so close that the Scandinavian fauna at the

present time really contains only five known species of

the genus, precisely those which, as early as 1838, were

Between the second dorsa] and the caudal fins.
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adopted by Fries, together with Gobins Jeffreysii, a

species which has been described at a later date. Per-

haps, however, we may be compelled rather to return

to Nilsson’s point of view in his Prodromus, where he

refers Gobius flavescens and Gob. minutus to one spe-

cies, an opinion which would now involve the regard-

ing of all the last seven “species” in the above table

as varieties of one and the same species.

THE BLACK GOBY (sw. svarta smorbulten).

GOBIUS NIGER.

Plate XIII, figs. 3—5.

Second dorsal fin long
,

the length of its base being at least equal to
i

/5 of the distance between the first dorsal

fin and the tig) of the snout. Peduncle of the tail deep and short; its least depth in full-grown specimens more

than 75 of the distance between the first rays in the two dorsal fins, and its length from the end of the base of

the second dorsal fin to the first upper supporting ray of the caudal fin at most about 40—45 % of the base of

the second dorsal fin. Longitudinal diameter of the eye in full-grown specimens less
,
or at most only slightly more,

than V4 of the length of the head. Caudal fin rounded at the end. The two dorsal fins set fairly close together,

sometimes united at the base. Scales middle-sized, about 40 in a. row along the sides of the body, and about 12

in a transverse row between the beginning of the anal fin and the second' dorsal fin. Scales of the front part of

the body extending forward, in full-grown specimens, along the dorsal side to a point vertically above the hind margin

of the eye, and on the abdominal side to a point vertically below the union of the branchiostegal membranes and the

isthmus. Body marked with indistinct, black, transverse

('. x + 13 (15) + x.

Syn. Gobius vel Gobio (marinus) niger
,

(Salv.), Belon, Rondel.,

Gesn., Willughby, Schonev., vide Art., Gen. Pise., p. 28;

Syn. Pise., p. 4 6.

Gobius niger
,
Lin., Syst. Nat., ed. X, tom. I, p. 262; Mull., Zool.

Dan. Proclr., p. 44; Retz., Fn. Snec. Lin., p. 326; Nilss.,

Prodr. Ichtlx. Scand., p. 93; Ekstr., Vet.-Akad. Hand].

1834, p. 60; Fr., ibid. 1838, p. 242; Kr., Damn. Fiske,

I, p. 382; Ekstr., Slcand. Fisk., ed. 1, p. 157; Wright,

ibid., tab. 36; Nilss., Skand. Fauna, Fisk., p. 219; Sundev.,

Stockh. Laos Hush. Siillsk. Handl. VI (1855), p. 80; Gthr,

Cat. Brit. Mas., Fish., Ill, p. 11; Mgrn, Pint. Fisk, (disp.)

p. 16; Lindstr., Gotl. Fisk. (Gotl. LSds Hush. Siillsk. Ars-

ber. 1866) p. 15 (sep.); Wintii., Naturh. Tidskr. Kbhvn,

ser. 3, vol. IX, p. 181, tab. I'll et pp. 198 et 224; vol.

XI, p. 54; vol. XII, p. 16; Coll., Chrnia Vid. Selsk. Forh.

1874, p. 153; ibid., Tillsegsh., p. 52; Cederstb., Ofvers.

Vet.-Akad. Forh. 1876, N:r 4, p.65; Malm, Gbgs, Boh. Fn.,

p. 423, tab. V, fig. 1; Feddersen, Naturh. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 74; Heincke, Arch. f. Naturg., Jalirg.

46 (1880), 1, p. 306; Mor., Hist. Nat. Poiss., Fr., vol. II,

p. 230; Day, Fish. G:t Brit., Irel., I, p. 163, tab. LII, fig.

3; Mela, Vert. Fenn., p. 283, tab. IX; M6b., Hcke, Fische

d. Osts., p. 52; Lillj., Sv., Norg. Fisk., I, p. 564;

Gobius jozo
,

Mull., Zool. Dan. Prodr., p. 44; Retz., Fn.

Suec. Lin., p. 326.

In the Baltic the Black Goby seldom exceeds a,

length of 75 mm., but in the North Sea it attains a

length, measured from the tip of the snout to the base

“ In young specimens the lower jaw is relatively longer. In

45 % of that of the head.

bands on a brownish green or dark gray ish green ground.

of the caudal tin, of fully 150 mm. The body is elong-

ated, anteriorly almost terete and from the vent to the

caudal tin compressed. The greatest depth, generally

at the beginning of the first dorsal fin, is about 1

/6
of

the total length of the body; and the greatest thick-

ness, generally at the operculum, often equal to and

in other cases only slightly less than the depth. The

least depth of the body (tail) is about
1

10 (in young

specimens about 7u) of the length. The back is broad

and convex, the belly flat; the curves of the dorsal and

ventral profiles about equal. The head is fairly large,

measuring slightly less than 74 of the length of the

body, convex at the top, with a depression between

the eyes, and flat underneath. The length of the per-

pendicular drawn through the eye is
1

/ 2 the length of

the head. The cheeks are so tumid that the breadth

(thickness) of the head across them is
3

/4 of its length.

The occiput is also tumid, with a longitudinal groove

which ends at the beginning of the first dorsal fin, in the

middle. The mouth is fairly large and turned somewhat

upwards; the length of the lower jaw is about 43 % a
of

that of the head. The jaws project about equally far;

they are surrounded by a thick skin in the form of a

round lip, and are armed with short, pointed teeth, set in

several irregular rows. In the outermost row the teeth

a specimen 34 mm. long we found the length of the lower jaw to be
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are longer, but farther apart, and subulate with re-

curved points. The palate is smooth (toothless), like

the tongue, which is thick, with truncate tip. The

pharyngeal teeth, two patches above and one below,

are small and conical. The gill-openings are fairly

small. The four branchial arches have two rows of

tubercles on the anterior side. The gill-cover, as well

as the cheeks, is scaleless. The preopercular margin,

in which the pores mentioned above are situated, forms

a fairly even curve, with rounded corner. The oper-

culum has a row of papilhc along the base and another

obliquely across the middle of its surface, and together

with the suboperculum forms a triangle, the upper pos-

terior corner of which is pointed, but hidden in a dermal

flap which closely unites it to the body. The branchio-

stegal membrane is fastened to the isthmus on each

side, from a point exactly in front of the lower end

of the base of the pectoral tin. The rows of papillae on

the cheeks are arranged both longitudinally and trans-

versely, being somewhat different in different individ-

uals, but essentially as shown in tig. 63, borrowed from

Wintiier. The eyes are moderately large in full-grown

specimens, measuring from 22 to 25 *% of the length of

the head, somewhat oblong and prominent : in young spe-

cimens they are relatively larger, at a length of 34 mm.

measuring 31 % of the length of the head. They are also

far apart in adult specimens, the distance between them
|

being about equal to their vertical diameter; but in

young specimens the breadth of the interorbital space

is hardly more than
1

/ 2
the diameter of the eye. They

are set so high that they are not touched by the line

drawn from the anterior margin of the upper jaw to

the middle of the caudal tin. In the forehead between

the eyes there are two pores (see tig. 63), the anterior

broad and set transversely, the posterior smaller and

round; and behind the middle of the posterior margin

of each eye is another pore. All these pores belong

to the system of the lateral line. The nostrils are

double, small and indistinct, the anterior pair being

tubular, and the posterior small round holes just in

front of the eyes. Nearer the middle of the head than

the latter, on each side of the snout, is a large pore,

belonging to the system of the lateral line.

The front part of the body, on the top of the head

behind the eyes and on the anterior part of the back,

is covered with small, cycloid scales; but on the greater

portion of the remainder of the body the scales are

ctenoid, striate and imbricate, broad in proportion to

their length, and at the hind margin dentated with tine

bristles, which render the body rough to the touch,

when the thick mucus which covers it, has been re-

moved. The scales are firmly lixed, and are largest

in the middle line of the sides, which contains from

about 36 to 40 scales. The true lateral line is want-

ing, no perforated scales appearing in it; but each or

each alternate scale in the middle line, at least on the

anterior part of the body, is furnished with a trans-

verse row of small papillf? belonging to the system of

the lateral line, and set just behind the posterior mar-

gin of the next scale in front (see tig. 63).

Close behind the vent, which lies in front of the

middle of the body, is a soft genital papilla, longer

and more pointed in the male than in the female.

The two dorsal fins are set close together, especi-

ally in the male. The anterior begins at a distance

from the tip of the snout equal to 26 or 27 % of the

length of the body, vertically above the end of the in-

sertion of the pectoral tins, and terminates vertically

above the vent. The anterior corner of this fin is

rounded, the posterior projects in a point, and the

upper margin is straight, this shape being due to the

fact that the first live rays are much longer than the

tin-membrane, but in spite of this lie within it in a

curve, one behind another. When the thin and fragile

tin-membrane is carelessly handled, the rays break loose,

and then project considerably above the membrane, thus

giving the tin a rounded shape, with the tips of the

rays free ( Gobins joso). This fin contains six rays,

the middle ones being the longest, and the sixth being

farther apart from the next one than is the case with

the other rays. The distance between the beginning

of the first dorsal tin and that of the second is from

15 to 17 % of the length of the body. The posterior

dorsal tin, the base of which measures from 23 to 29

% of the length of the body, begins above the vent and

ends behind the perpendicular from the end of the

base of the anal fin. In the females and young males

it is generally of fairly uniform height, or even, in the

former, lower posteriorly; but in the adult males and

sometimes in the females, the posterior corner is so high

or elongated that the last rays, when depressed, extend

over the base of the caudal fin. The anterior corner

is rounded. The number of rays in this tin is 13 or

14, generally 13, in which case, however, the last ray

is divided down to the base. The pectoral tins are

rounded and contain from 17 to 19 branched rays,
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generally the former number; the middle rays are the

longest. The ventral tins, which are inserted below the

pectoral, are united into a cucullate (cornet-like) shape,

and with this exception normal, each containing one

simple ray and live rays branched to the base. The

anal fin, which begins at a distance from the tip of

the snout equal to from 46 to 49 V2 % of the length

of the body, and the base of which measures from 17

to 20 % of the length of the body, is of the same shape

as the second dorsal tin, and contains 12 or 13 rays,

generally the former number, the first ray being simple,

and the others branched at the tip, with the exception

of the last, which is branched to the very base, at least

when there are only 12 rays. The caudal tin contains

14 or 15 branched rays, generally the latter number;

but one or, in most cases two, those at the extreme

margin of the tin, are so short that they are most cor-

rectly regarded as branched supporting rays. The length

of the middle rays of this tin, in young specimens, is

about 19 %, sometimes nearly 20 %, of the length of

the body, in old about 1 6 %.

The upper part of the body is greenish black, with

darker, broad, transverse spots on the sides. Along the

middle of the sides there are a few, scattered, black

spots. Occiput grayish brown; cheeks, snout and fore-

head black. Belly grayish white. Anterior dorsal tin

yellowish gray, with darker, wavy, transverse streaks;

pectoral fins grayish brown. Posterior dorsal and anal

tins greenish black, with darker margin, and the former

marked with black spots, arranged in rows. Caudal tin

dark grayish brown. Ventral tins yellowish white, but

often, in the males, with black streaks or dots along

the rays. Young specimens are always lighter in colour

than old ones. The colour also changes quickly after

the fish has been drawn out of the water, and then

acquires a reddish tint.

The liver is yellow, and so large that it fills about
s

/5 of the left side of the abdominal cavity. It is also

almost undivided, only having two incisions in the right

margin. The gall-bladder is small and white. The

digestive canal is about
1

f6 longer than the body, and

fairly wide throughout its length; anteriorly it is some-

what widened to form the stomach. It forms two bends,

one at the end of the abdominal cavity and another

a Cuv., Val., Hist. Nat. Poiss., vol. XII, p. 19.

6 Stzber. Akad. Wiss. Wien, LVII (1868), I, p. 413.

c Arch. Zool., Anal. Fis., Genova 1861, vol. I, p. 135.

d
Brit,. Mar. Freshw. Fish., Handb. Gt. Intern. Fish. Exhib. I

e See above, p. 242.

just behind the stomach, where the small spleen is also

situated. The air-bladder is clear and almost round;

the urinary bladder long and narrow. The testes and

ovaries are described above. The spinal column is com-

posed of 28 vertebrae, 1 1 of which belong to the ab-

dominal region.

In Scandinavia, in places of a suitable nature, the

Black Goby is a fairly common fish, both on the west

coast and in the Baltic, where, however, it becomes
o

rarer northwards, only seldom occurring in Alands Haf

and the Gulf of Finland. Where the coast is sandy,

however, and the vegetation scanty, it does not thrive.

It is thus wanting, or at least rare, on the south

and east coasts of Scania and the south coast of Hal-

land. It apparently prefers water of a moderate depth,

where the bottom is stony; and at spots of this nature

it is common during the summer-months, but at the

approach of winter it retires into deep water, though

even at this season it is sometimes taken by tackle set

for other fishes. On the coast of Norway its range ex-

tends at least as far north as Trondhjem Fjord. In the

Orkneys, Great Britain and Ireland, and in the Channel,

it is common; but whether it occurs farther south, is

still an open question. According to Valenciennes"

and Steindacliner
6

it does not occur in the Mediter-

ranean, but according to Canestrini' and Moreau (1. c.)

it is even common there. These contradictory state-

ments are due to the want of certainty in the deter-

mination of the species within this genus.

The Black Goby is apparently of sluggish tempera-

ment, and its movements in the water are far from

active. Its food is composed chiefly of crustaceans and

worms, but it also eats vegetable substances. The

spawning-season occurs during the summer-months, be-

ginning in May, and the roe is deposited on stones or

dead shell-fish. “The Black Goby,” says Saville-Kent7

“is frequently met with beneath large stones at low

water, it selecting such a habitat not only as an ordinary

domicile, but as a nursery where it may safely deposit

and hatch its spawn. The eggs'', as frequently observed

by the writer, are of very singular shape, being elong-

ate, ovate or fusiform, about three times as long as

broad, and are attached vertically by one of the smaller

ends in a single, closely approximated layer, that may

London 1883.
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extend over an area of many square inches of the under

surface of the rock selected. Over these eggs the male

fish now mounts guard, vigorously repelling all would-

be intruders with whom he can cope on equal terms,

and in those instances in which the disturbing influences

are apparently too strong for him — such as human

interference — resorting, in self-defence, to an artful

stratagem. On several occasions, when shore-collecting

in the Channel Islands, the writer has, in fact, on turn-

ing the rocks over in search of specimens, dislodged what

at first sight, from the apparently large size of its head,

was taken for a Bullhead {Coitus) but on closer exami-

nation proved to be an example of the Rock Goby, with

its opercula and branchiostegal membranes abnormally

distended, with the evident intention of passing itself

off as one of those spiny-headed Cottidce which are not

to be handled with impunity. A like imitation of a

hurtful or stronger form is adopted, as a. means of pro-

tection, by harmless and weaker species in many de-

partments of the Animal Kingdom.”

No special fishery is carried on and no special tackle

used for this fish. It is taken only by accident among

other fishes. In Sweden the flesh, though its flavour

is not disagreeable, is not used for human food, but

is thrown away with other refuse as food for domestic

animals. (Ekstrom, Smitt.)

GOBIUS FRI.ESII.

(Fig. 65.)

Second dorsal fin long
,

the length of its base being about, equal to the distance between the first dorsal fin and

the tip of the snout. Peduncle of the tail short
,
but relatively low

,
its least depth being less than

1

/2 the distance

between the first rags in the first and second dorsal fins, and its length from the end of the base of the second

dorsal fin to the first upper, supporting ray of the caudal fin about, V3 of the base of the second dorsal fin. Longi-

tudinal diameter of the eye more than
l

/4 of the length of the head. Caudal fin pointed. The two dorsal fins

well separated. Scales large, about 25 in a row along the sides of the body, and about 6 in a transverse row

between the beginning of the anal fin and the second dorsal fin. In the front part, of the body the scales extend,

along the dorsal side to the posterior margin of the eyes, which are set very close together, and on the abdominal

side to a line with the point of union of the branchiostegal membranes to the isthmus. Body marked with golden

or red or darker-coloured spots on a yellowish brown ground.

Fig. 65. Gobiits Friesii
,
from Gullmar Fjord, 5th Jan., 1838. Natural size. After v. Wright’s figure in Fries.

R. hr. 5: D. 6^; A P. 18 1. 1!); F. C. at+ 13(14) + *.

Syn. Gobius gracilis, Fr., Vet.-Akad. Handl, 1838, p. 245, tab.

IV, fig. 2; Nilss., Skand. Fn., Fisk., p. 224.

Gobius cruentatus, Gthr (nec Lin.), Cat. Brit. Mas., Fish.,

vol. Ill, p. 54 (in synon.).

Gobius Friesii, Malm, Skand. Naturf. Mode, Kbhvn 1873, Bcr.,

p. 383; Coll., Christ. Vid. Selsk. Forh. 1874, p. 154;

Malm, Gbgs, Boh. Fn., p. 425, Lillj., Sv., Norg. Fiskar ,

I, p. 573.

This Goby is one of the least-known species within

the genus, if indeed it do not finally prove, as Collett

suspected, to be identical with a Mediterranean and

somewhat better known species, Gobius Lesueurii
c
. The

extent of the scales on the head in Gobius Friesii, and

a According to Collett, 13.

b 12
ii ii ii

c Risso, Hist. Nat. Princ. Prod. Eur. Mer., Tome III, p. 284; Cuv., Val., Hist. Nat. Poiss .,
vol. XII, p. 33; Canestrini, Arch.

Zool., Anat., Fis., Genova 1861, vol. I, p. 143, tab. VIII, fig. 2.
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the number of the branchiostegal rays, stated at 4, in

Gob. Lesueurii, are apparently the only characters that

distinguish these forms".

Compared with the body of the Black Goby, that

of Gobius Friesii is more elongated and shows stronger

lateral compression. The greatest depth of the body is

between
1

/6 and V
7
of the length thereof'', and the great-

est, thickness, across the base of the opercula, is only

°/
7

of the former. The least depth in our specimens,

which are from 91 to 95 mm. long, is between 1

/li and
1

15 of the length. The length of the head is about

V5
of that of the body. The occiput is flat, and with-

out any middle groove, but, relatively narrow. The eyes

are very close together at the top, being separated only

by a narrow, bony strip of the forehead. Their longi-

tudinal diameter is
1

/3 of the length of the head 0
. The

mouth is turned somewhat sharply upwards, and the

length of the lower jaw is 48 % of that of the head.

The lower jaw also projects distinctly beyond the tip

of the upper jaw.

The dermal papillae on the head which belong to

the system of the lateral line, are large and prominent,

according to Collett d
. They seem to be arranged

essentially in the same way as in the preceding species.

On the cheeks below the eye four, almost parallel lines

run back from the region behind the nostrils; and the

two lines on the under surface of the lower jaw bend

upwards along the hind margin of the preoperculum,

where they extend even farther up than in the pre-

ceding species. There is also a perpendicular row along

the base of the operculum. This row contains 20 pa-

pillae, and from the twelfth, counting from the top,

runs the horizontal row to the hind margin of the

operculum. On each side of the snout there are two

parallel rows in a backward direction from the posterior

nostril; but these rows unite between the eyes, and

then form two rows, diverging from each other, on the

top of the head. There are also two parallel rows in

a backward direction from the hind margin of each

eye; and, lastly, there are short, vertical rows just above

the insertion of the pectoral fins.

The scales on the top of the head behind the eyes

are ctenoid and those on the front part, of the back

are almost as large as those on the upper part of the

body, which are distinguished from the scales of the

preceding species by their greater breadth, the greater

number of their fan-like strife and the weaker bristles

at their hind margin. These scales are deciduous. Their

number in a transverse row upwards from the beginn-

ing of the anal fin is 6, and, according to Collett, in

a row along the sides of the body about 25.

In this species too, the anal papilla is well-devel-

oped.

The two dorsal fins are distinctly separated, even

in the male. The distance between the anterior dorsal

fin and the tip of the snout is from 25 to 26
1

/2 % of

the length of the body. In this fin are 6 rays, the first

five being of fairly uniform length (in the female?) or,

as in one of our two specimens 0

,
the first, of all being

prolonged into a filament, and of about the same length

as the head. The distance between the beginning of

the first, dorsal fin and that of the second is 16 or 17

% of the length of the body. The base of the latter

fin measures from about, 26 to 27
1

/ 2 % of the length

of the body, and the base of the anal fin from 18 to

20 % thereof. The mutual position of these fins, as

well as their position with regard' to the rest of the

body, is the same as in the preceding species. In other

respects the figure, drawn by v. Weight with his well-

known accuracy, shows the form and relative size of

these fins as well as of the others; but the small, an-

terior, supporting rays at the top and bottom of the

caudal fin are not represented in the figure, and the

peduncle of the tail thus seems longer than it is in

reality— in both of our specimens it, measures only 9'1 %

of the length of the body. The number of the simple,

supporting rays of the caudal fin is 7 above and 6

below; while in Fries’s specimen there are 14 branched

a “II capo e perfettamente privo di squame”, says Canestrini of Gob. Lesueurii. Cf. also Lilljeborq (1. c.), in whose male speci-

mens, however, the third ray of the first dorsal Jin was elongated, in place of the hair-like elongation of the first ray of this fin in Gob.

Lesueurii
,
according to Canestrini, and in one of our two specimens of Gob. Friesii.

6 In young specimens the depth is relatively greater than in old, to judge by Collett’s specimen, which was 59 mm. long and 10

mm. deep, while Fries’s specimen was 95 mm. long and 14 mm. deep.

c This is true both of Fries’s and Collett’s specimens; but in a specimen from Stromstad, sent by Mr. C. A. Hansson, the longi

tudinal diameter of the eye is only slightly more than (27*/., %) of the length of the head.

d In our specimens, in which the epidermis is almost entirely destroyed, they are scarcely visible.

e This specimen, which was taken out of the gullet of a Cod, though the belly round the vent is damaged, is undoubtedly a male
)

as it was possible to extract portions of the testes through the wound thus caused. On the other hand, I have refrained from destroying

Fries’s specimen, which, to judge by the small size of the anal papilla, is probably a female, in order to decide the question of sex.

Scandinavian Fishes. 32
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rays — one above and two below, however, being ex-

ceedingly short — and in our second specimen 13.

The coloration of this species has been described

by Fries as follows. The only specimen he ever saw,

had then been dead far too long to give any certain

indications of its colouring during life. Judging by

the traces thereof which still remained, he was of opinion

that it must be one of the most handsomely marked

species. A row of golden spots on a yellowish brown

ground still appeared along the middle of the sides,

and similar spots followed the rays of both dorsal

tins and of the upper half of the caudal tin. The tip of

the anal tin was tinged with a darker shade, and the

ventral tins, which are still blacker in our other spe-

cimen, were almost inky. According to Collett, the

spots on the sides of the body and the back are darker,

and there are no true spots or transverse bands- on

the tins.

For a long period only one example of this species

was known. This was taken in “the large Herring-

seines”, “in the deep water of Gullmar Fjord" off Lyse-

kil, on the 5th of January, 1838; and the specimen,

which has now entirely lost both colour and scales, is

still preserved in the Royal Zoological Museum. At a

later date, according to Collett, Prof. G. 0. Sars ob-

tained another specimen, 59 mm. long, in a dredge, in

Christiania Fjord. The third specimen that has yet

been found, was taken by Mr. C. A. Hansson, who has

done so much for the investigation of the fauna of

Bohuslan, “from the throat of a Cod,” in Stromstad

Fjord, on the 1st of July, 1881. As we have remarked

above, this example, which is unfortunately damaged,

differs in one or two respects from Fries’s type-speci-

men; and so far as I can judge, corresponds in every

particular, with the exception of the scales on the head",

to Canestr ini's Gobius Lesueurii.

Our knowledge of this species being so scanty, we

have scarcely anything to remark as to its manner of

life, save that it is a deep-sea form, which, in the points

where it differs from the preceding species, is distinctly

analogous to the group of the genus which Ave are uoav

about to describe.

The folloAving six “species” form a series of inter-

mediate forms between the tAvo preceding species and

that given last in the above table, Gobius minutus. They

are also so closely related to each other that the specific

distinction, which is difficult to fix, has always been

subject to uncertainty. In the number of the scales they

correspond most closely to the two preceding species;

and here, as in the latter, Ave find that those which

have been distinguished as deep-Avater forms, have a

smaller number of scales on the body. In conjunction

with this peculiarity, the eyes are, as usual, larger in

the deep-sea forms; but even among those Avhich live

in shallower Avater, there is a difference in this respect

which depends upon a longer or shorter retention of

the relatively large eyes as juvenile characters. The

same explanation also applies, in my opinion, to the

variations in the number of rays in the first dorsal fin.

In this respect, as Ave have mentioned above, Ave find

both changes of growth from a loAver to a higher num-

ber and individual deviations from the ordinary number.

The character given in the above table, on Collett’s

authority, as distinguishing Gobius scorpioides
,

also

seems to me to be due to nothing more than an indi-

vidual deviation. This character too, does not hold

good in Winther’s example of the species, which ex-

ample in this respect resembles the rest of the Scandi-

navian Gobies. The elevation of the first dorsal fin

which occurs here, as in Gobius Friesii
,
and Avhich, in

particular, has given rise to the name of Gobius orca
,

is probably a sexual character belonging to the males,

or perhaps appears, as is often the case, as a form-

character in certain localities. On this point avc are

naturally unable to give an opinion with any certainty,

for Ave have not had the opportunity of examining more

than one specimen of the last-mentioned, rare “species’

.

Lastly, Avith respect to the characters based on the

coloration, Heincke, in his excellent account of the

colour-variations in Gobius fiavescens \ has Avarned us

most strongly against the definition of the species ac-

cording to these characters, as they have been given

up to the present time.

a It is difficult to count the branchiostegal rays ii

compressed and anteriorly contorted.

6 Schr. Naturw. Ver. Schles. Holst., I (1875) pp.

this specimen, as the branchiostegal membranes are torn.

260 etc.

The body .is very strongly
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THE DOUBLY-SPOTTED GOBY.

GOBIUS FLAVESCENS.

Plate XIII, figs. 3 and 4.

Second dorsal fin relatively short
,

the length of its base being at most
3

/4 of the distance between the first dorsal

fin and the tip of the snout. Peduncle of the tail relatively long and deep, its length at the upper margin being

about, equal to that of the base of the second dorsal fin, and its least depth more than 7 % of the length of the

body, than 30 % of the length of the head or than 40 % of its own length at the upper margin. Eyes
,
in

adult specimens, far apart at the top, and their longitudinal diameter from about, 26 to 29 % of the length of

the head, or from 36 to 38 % of the distance between the first rays in the first and second dorsal fins. Number

of the scales in a transverse row on the body at, the beginning of the anal, fin between 10 and 12, and in a row

along the sides of the body about 40. The dorsal side in front, of the first dorsal fin and the middle of the

ventral side in front of the anal fin scaleless. Seven rays in the first dorsal fin. Upper part of the body a more

or less greenish, blackish, brown, with severed more or less distinct, light, transverse patches on the back; the sides

marked, with a row of more or less lustrous, dark spots, one at the middle of the base of the caudal fin and, {in

the male) another behind, the base of the pectoral fin being the most, prominent; the ventral, side light with a yel-

lowish lustre. Dorsal and, caudal fins marked with alternate, dark {red) and light (yellow) stripes, composed of

spots. Anal, pectoral and ventral

R. br. 3 (4); D. 7^-^; A. P. 17 1. 18; V. \/ 5 ;

(J. x+ 11 (13)“ + ^; L. lat. circ. 35— 40.

Syn . Gobius flaveseens, Fabr., Reise n. Noriv. (1779), p. 322.

Gobius Ruuthensparri, Euphrasen, Trangrums-Acten
, p. 52

;

Vet.-Akad. Handl. 1786, p. 64, tab. Ill, fig. 1; Betz., Fh.

Suec. Lin., p. 326; Cuv., Val., Hist. Nat. Poiss.. vol. XII,

p. 48; Fr., Vet.-Akad. Handl. 1838, p. 243; Kr., Danm.

Fi.ske, vol. I, p. 399; Yarr., Hist. Brit. Fish., ed. II, vol. I,

p. 285; Nilss., Skancl. Fn ., Fisk., p. 226; Gthr, Cat. Brit.

Mus., Fish., vol. Ill, p. 76; Lindstr., Gotl. Lans Hush.

Sallsk. Arsber. 1866, p. 15 (sep.); Winth., Naturh. Tidskr.

KbkvD, ser III, vol. IX, pp. 199 et 22

1

;
ibid., vol. XI, p. 55

;

ibid., vol. XII, p. 17; Coll., Vid. Selsk. Forh. Christ. 1874,

p. 179; ibid., Tillfegsh., p. 58; Hcee, Schr. Naturw. Ver.

Schlesw. Holst. 1875, 1. c.; Id., Arch. Naturg., Jahrg. 46

(1880), I, p. 310, tab. XVI, fig. 5; Malm, Gbgs
,
Boh.

Fn., p. 434. tab. VI, fig. 1; Day. Fish. G:t Brit., Irel.,

vol. I, p. 160, tab. LII, fig. 1; M5b., IIcee, Fische d. Osts.,

p. 55; Lillj., Sv., Norg. Fisk., vol. I, p. 609.

Gobius minutus
,

Nilss., Prodr. Ichth. Scand ., p. 94.

Gobius bipunctatus, Yarr., Hist. Brit. Fish., ed. I, vol. I,

p. 255.

Obs. As Fabricius’s description of this species —- “macula

caudali utrinque atra. Pinna D. 7. 12” —
• is quite as clear as

Euphrasen’s remarks thereon, which were first published in 1784 in

the Swedish “ Trangrums-Acten"
,

the current rules of nomenclature

require that the name given the species by Fabricius should be re-

stored, though it has been generally known for a long period by that

of Gobius Ruuthensparri.

fins for the most part, colourless.

According to Fries (1. c.) it is “without doubt this species in

particular that bears the name of Aat (food) on the coast of Nor-

way”, “being so called,” writes Strom (Bondm . Beskr., p. 266), “be-

cause it is eaten by other fishes.” Muller {Prodr. Zool: Dan., p.

44) applies this passage in Str6m to Gobius Aphya, which Kroyer

(1. c.) therefore gives among the doubtful synonyms of the Doubly-

Spotted Goby. The Aat which is given among the Gobies by StrSm,

with a reference to Artedi’s Gobius Aphya, is, however, described

as being transparent, and may with equal justice be regarded as a

Gobius minutus or an Aphya minuta.

The greatest length attained by the Doubly-Spotted

Goby is between 60 and 65 mm. The greatest depth

of the body is about 16 or 17 % (in gravid females

about 20 %) of the length thereof. The length of the

head is from 2

1

1

/2 to 23 V 2 %, and its greatest breadth

(thickness) about 12 or 13 %, of the length of the body.

The least depth of the tail is 7 or 8 % of the length

of the body. The other point in the external form of

the body which distinguishes this species of the genus,

as well as the following ones, from the preceding, is

the circumstance that the first dorsal fin begins some-

what farther back, the distance between it and the be-

ginning of the snout being apparently never less than

28 % of the length of the body. The last ray in the

first dorsal fin is, as usual, farther apart from the next

ray than is the case with the others. There is a dis-

15, according to Winther.
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tiuct interval, without fin-membrane, the length of

which corresponds to the width of two or three trans-

verse rows of scales, between the two dorsal tins. In this

species, as in the following one, we often find that the

distance between the beginning of the first dorsal fin

and that of the second is equal to the length of the base

of the latter fin, or to the distance between this fin and

the first upper, supporting ray of the caudal fin; or

also exactly twice the least depth of tl\e tail. The base

of the anal fin is generally somewhat shorter, though

often only very slightly", than that of the second dorsal

fin. The length of the caudal fin, which may be

rounded, truncate with rounded corners, or even some-

what forked, is generally equal to the base of the anal

fin, varying between 14 and 16 of the length of the

body. The distance between the beginning of the anal

fin and the tip of the snout is 46 or 47 % of the length

of the body. The tip of the ventral fins, which are

generally longer in the male than in the female, usu-

ally extends to the vent or even beyond it. The length

of the rounded pectoral fins is between 1

/6 and Vs of

that of the body. The longitudinal diameter of the eye

varies between 6 and 7 % of the length of the body, being

comparatively greater, as usual, in young specimens.

The interorbital space, which is somewhat depressed in

the middle, is externally fairly broad in adult speci-

mens, its breadth being equal to the horizontal diameter

of the eye or somewhat greater. It is chiefly formed,

however, by the upper dermal covering of the eyes,

the breadth of the frontal bones between the eyes being

at most equal to the diameter of the pupil. As a re-

sult of this, in young specimens or in examples with

thin or shrivelled skin, the eyes seem fairly close to-

gether at the top. The gape is turned slightly up-

wards, and the length of the lower jaw, the point of

which projects somewhat beyond the tip of the snout,

is about 9 % of the length of the body, or from 40

to 44 % of that of the head.

The Doubly-Spotted Goby is one of the most hand-

some Scandinavian fishes; and as we are here able to

refer to the figures of v. Wright and Thornam, the

latter coloured under the supervision of the late Professor

Malm, we leave to Heincke'' the further description of

the beauty and the sudden variations of its colouring.

° According to Kr0Yer, it is sometimes longer than the latter.

b According to Kr0Yer, as much as 17 %.

c Schr. Schl. Holst., 1. c.

He begins with a description of the male in its spawn-

ing-dress.

“At the first glance we observe a deep velvet-black

spot at the base of the caudal fin surrounded by a

pretty golden, marginal ring. This spot is character-

istic of the species, and appears in both sexes, but even

during the spawning-season is less handsome in the

female than in the male. Another black spot, without

the golden margin, lies on each side of the body, be-

hind the base of the pectoral fin; but this spot appears

only in the male, and is one of the most important

external sexual characters. In the female it is gen-

erally entirely wanting, though there are sometimes

faint traces of it. In the male during the spawning-

season the upper part of the body is of a dark brown-

ish-black ground-colour, often shading into green, on

the head lighter, with a dash of red and a dull coppery

lustre, on the back marked with five selliform, light

spots with a dull metallic lustre, which are always set

at fixed points, and which give the fish a singular

appearance. The several spots are united at the middle

of the back, at the base of the two dorsal fins, by

narrow, irregular streaks of the same tint. The dark

colour of the back extends somewhat below the middle

of the sides, but from this point the belly is of an

unvaried, light colour with a coppery lustre, as well as

the tail, the lower part of which is, however, stained

with a black pigment, while the under surface of the

head is of a deep copper colour with a golden lustre.

The transparent branchial lamella? render the branchial

region blood-red. At the boundary between the light

colour of the belly and the dark tint of the back, a

little below the middle of the sides, is a row of spots

with a shifting, gemmeous lustre of blue and green.

A similar spot appears at the upper corner of the

operculum.

“The fins of the male, with the exception of the

ventral and pectoral fins, which display only a dull

lustre here and there, are by no means less brilliant

in colour. The anal fin, the remainder of which is

almost colourless, is marked with a dark, black streak

along the base, a peculiarity which, however, appears

with varying distinctness in the males of all our Go-

bies. The caudal fin, behind the black, gold-edged
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spot, is adorned with somewhat imperfect, vertical stri-

pes of a varying cherry and yellow colour, which pos-

teriorly become fainter and finally disappear. On each

of the dorsal fins there are three horizontal, deep cherry

stripes, separated by streaks which appear now of a

deeper or fainter yellow, now green.

“The pupil has a strange, deep blue lustre. The

iris is marked with four copper-brown spots, set obli-

quely in a cross.

"In the female all these colours, especially the

markings of the dorsal fins and the iridescent spots on

the sides, are much fainter.

“This description may fail to give more than a

feeble idea of the beauty of the fish at a given moment.

I say moment
,
for under certain circumstances almost all

this brilliancy may more or less suddenly and com-

pletely vanish, or only leave traces behind to reappear

just as quickly.

“On putting one of these small fishes, while still

alive, beneath the microscope, we see that several kinds

of variously-coloured chromatophores (pigment-cells) lie

scattered in the skin. In old specimens the black chro-

matophores are most numerous, occurring almost every-

where on the body, and thickest on the back, at the

base of the caudal fin and behind the base of the pec-

toral fins, where they form the black spots already

mentioned, and along the base of the anal fin in the

males. The yellow or greenish-yellow chromatophores

are more numerous than the black in young specimens,

but not so in old. They occur on every part of the

body, with the exception of the pectoral and ventral

fins, and are especially prominent on the unpaired fins,

where they form the yellow and yellowish green streaks

already mentioned. When contracted, they are yellowish

red. The orange or red chromatophores are less nume-

rous than the preceding ones. They occur in small

numbers on the body and in greater number on the

head, but are most numerous on the unpaired fins,

where they form the cherry stripes mentioned above.

When contracted, their colour varies from reddish

brown to black. In the selliform spots, on the top of

the head and on the belly are collected chromatophores “

filled with small disks of a metallic lustre {glitter). In

their ordinary, expanded state they are confluent, form-

ing an unbroken network. Most of these chromato-

phores apparently contain black or yellow pigment in

25 3

the middle; but perhaps these apparently central collec-

tions of pigment really lie only on the outside of the

chromatophores — this question is not yet solved.

“The fish has the power of now contracting, and

now more or less expanding these different chromato-

phores in a myriad ways, thus causing the most varying

and unexpected arrangement of colours. This alteration

in the degree of expansion of the chromatophores seems

to proceed without a moment’s pause, but unfortunately,

in consequence of the restlessness of the fish while un-

der examination, can only very imperfectly be followed

by the observer. The cells do not seem to be at per-

fect rest for a single instant; and the colour of the

fish undergoes incessant, more or less sudden, irregular

variations.

“If, for example, we completely cover with a small

box a specimen taken during the spawning-season and

of bright coloration, and keep it thus concealed for two

or three minutes, or even only one, on removing the

box we find the fish entirely changed. There is now

not a trace left of the selliform spots; the whole of the

variegated dress has disappeared, and is replaced by a.

monotonous shade of brownish black or blackish green.

But this dark colour changes visibly under the influ-

ence of light. We see how the selliform spots reappear

in their original places. The upper surface of the head

becomes lighter. The contrast between the light colour

of the belly and the dark tint of the back increases.

After a minute or two the fish is as variegated as be-

fore. If, on removing the box, we throw a ray of

sunlight on the fish by means of a mirror, this altera-

tion takes place much more rapidly.

“If, instead of covering the fish, we place it in

water with a black substratum, it also turns perfectly

dark, though only after an interval of some length.

The selliform spots again disappear almost entirely.

The black pectoral spots and the caudal spot scarcely

stand out on the ground-colour. Only the belly re-

mains light, for there the black chromatophores are

wanting. If the fish, together with the black substratum,

be now put under the microscope, all the black chro-

matophores are seen to be expanded to the uttermost.

Even the parts previously occupied by the selliform

spots are now so closely filled with these chromato-

phores, though here their number is small, that the

dull lustre can no longer maintain its usual degree of

Called iridocytes by Poucbet. Cf. below, on the variations of colour in the Flounders (p. 367).
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brilliancy. The pretty network is much less distinct;

the central collections of pigment which were previously

punctiform, have now increased in extent. But on the

body, which is thus almost dark, the emerald spots on

the middle of the sides still glitter with undiminished,

or, if possible, still greater brilliancy. We now see

that these spots are composed of nothing more than

chromatophores exactly like those which form the selli-

form spots, but subjected to extraordinarily strong

contraction. It is the immense number of glittering

disks that are here collected within a comparatively

small space, that gives these spots their iridescent lustre,

which, when the chromatophores are expanded and the

glittering disks distributed over a larger surface, passes

into the dull gleam of the selliform spots, the top of

the head and the belly.

“If we now place our darkened Goby on a, light

bottom of straw or sulphur yellow, for example, after

about an hour the fish is as light as it was dark before,

and the selliform spots are invisible. Under the mi-

croscope we observe the following peculiarities. The

black chromatophores are contracted, the yellow ex-

panded. As the former are far more numerous than

the latter, we may sometimes see the yellow bottom of

the vessel shine through at certain parts of the body,

where only contracted chromatophores occur, especially

at the tail. This phenomenon is due to the thinness

of the body. In the selliform spots there now appear

numerous, yellow, expanded pigment-cells; but in addi-

tion to these the network of pale, lustrous colour is

sharply marked.

“Let us now move the fish, which is partly of a

yellow colour and partly transparent, showing the yellow

bottom, over some red substance. Instantaneously it

assumes a transparent, reddish tint, and the selliform

spots, which were invisible on the yellow bottom, be-

come distinct for a moment. There is no other change in

the degree of expansion of the chromatophores than that

the yellow, as well as the black, are contracted, though

not so strongly; while the few red chromatophores on

the upper surface of the body, which previously looked

like dots varying from brownish red to black, now begin

to form pretty projections and large processes of a red-

dish brown or cherry colour. The rest of the body is as

transparent as before. The selliform spots are visible, as

they contain no chromatophores, and therefore stand

out on the red colour which shines through from the

bottom on which we have placed the fish.

“If we now change the substratum from red to

blue and from blue to light green, we see that each

time we change the colour, the fish for a moment

assumes the corresponding tint, on account of its trans-

parency. Exactly the same results may be obtained by

setting a dark fish for a somewhat longer period, on

a red, blue or green bottom. The adaptation seems to

take place most slowly on a green bottom. If a spe-

cimen is kept for some time on a light (white or light-

coloured) bottom, even the handsome, lustrous, lateral

spots grow pale, evidently on account of the expansion

of the chromatophores. Last of all the black caudal

spot disappears, the pectoral spot having already van-

ished. The handsome stripes on the fins gradually fade.

The male becomes exactly like the female, and in this

dress it is quite impossible to distinguish either of’ them

by the colour from a young Gobius niger of the same

size that has been kept on a light bottom. But if we

take the two species out of their narrow glass vessels

and again put them among the plants in a large aqua-

rium, all the characteristic differences of colour between

them soon reappear. Gobius niger never possesses the

selliform spots or either of the caudal and pectoral spots

that distinguish Gobius flavescens. The faintly lustrous

chromatophores, which are also present in the former,

are there irregularly sprinkled in small groups over

the surface of the body, and, when contracted, form

irregularly scattered, small, bright dots, but are never

arranged with the same regularity as in Gobius flavescens.

“In short, Gobius flavescens possesses in a high

degree the power of adapting its own colour to that

of the bottom with comparative rapidity. If the colour

is such that the fish possesses chromatophores with the

corresponding pigment, these are expanded. If there

are no cells containing the corresponding pigment, all

the chromatophores are contracted, and the consequent

transparency of the body brings about the same result.

The metallic lustre is due to extremely fine, crystalline

disks, which are either spread on the exterior of a

pigment-cell or completely fill it. These cells perform

their function in a manner quite the reverse of that

of the monochromatic cells; the stronger the contrac-

tion, the brighter is their lustre, and the greater their

expansion, the duller they appear.

“The same variations of colour as we have now

produced artificially, so to speak, also proceed in an

aquarium, if its colour-relations correspond to those of

the natural home of the fish. The only difference is
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that in this case the adaptation takes place in a much

more intricate manner, but is always guided by the

simple or variegated colours of the surroundings. It

is often very hard to discover one of these fishes, when

at rest among the water-plants.

“During autumn and winter the colours of the

Doubly-Spotted Goby are duller, and the sexual distinc-

tion in this respect less marked. Furthermore, different

individuals seem to possess the power of changing co-

lour in different degrees. One fish takes twice as long

as another, before it acquires a uniform dark or light

colour; one retains a colour fairly (though never com-

pletely) unchanged for a long time, while another,

though on the same bottom and under the same cir-

cumstances, seems to undergo an incessant shifting of

colour. If we continue the above experiments for a

lengthy period of time upon the same tish, the chro-

matophores become distinctly fainter.”

Most of the colour characters given in the above

description are, however, not entirely peculiar to the

Doubly-Spotted Goby. The selliform spots, in particular,

have been described as characteristic of the next two

species, especially of Gohius pictus, and also occur, as

Lilljeborg lias already remarked, in Gohius minutus,

even though some difference may be shown in their

prominence and position. The black caudal spot is also

common to the following species, though in them it

seems never to be so sharply defined; and though the

emerald spots on the sides, sometimes sharply separated

by a black space between them, have not been observed

in the following species, they still have a corresponding

marking of black, simple or bisected spots, which some-

times appear like transverse bands. As is shown in

v. Wright’s figure, there also occur in Gohius flavescens

two black spots, starting from the eyes down the cheeks

and snout, the one ending just behind the corner of

the mouth, and the other running almost straight for-

ward. We may hence judge how inconstant are the

characters derived from colour; but the black spot,

during life with an azure lustre, that occurs at the end

of the dorsal fin in the two following species, and which

Heincke has given as one of the external sexual char-

acters of the male of Gohius minutus
,

is apparently

wanting in Gohius flavescens.

The habits of the Doubly-Spotted Goby are no less

interesting than its beauty of colour. It is one of the

most handsome aquarium fishes and pleasing enough,

though its propensity of hiding itself renders it difficult

to discover in aquaria which are thickly overgrown

with plants. It sustains life without difficulty in fresh

water, if gradually accustomed to it; but if suddenly

removed from salt water to cold fresh water, it be-

comes rigid and dies with expanded fins, just as when

it is thrown into strong spirit immediately after its

capture. Lowe states of this species, according to Day,

that it readily learnt to take food from his hand. “Its

movements,” says Heincke, “are restless and active; and

with the funnel-shaped ventral fins it can firmly attach

itself even to the perpendicular walls of the aquarium.”

In its free state the Doubly-Spotted Goby prefers

a rocky bottom, thickly overgrown with seaweed, at a

depth of from 1 to 10 fathoms; but it is also found

in weedy spots, where the bottom consists of stones or

gravel. The Royal Museum possesses several specimens

which were taken in a dredge at spots of this nature.

Malm, however, as well as Parnell, found it living in

quite another manner, more resembling the life of the

Sticklebacks. “In contradistinction to all the Gobies,”

writes Malm, “which in Sweden keep to water so shallow

that they may be observed without difficulty, it is only

very seldom that this fish is seen near, or, more strictly

speaking, at the bottom. I have observed this on only

few occasions, and it has then been a solitary, full-

grown male that has swum in and rested on a rock;

but, on leaving its resting-place, has risen in the water,

not creeping, as it were, along the bottom like Gohius

niger
,

miceops, pictus and minutus. As a rule it is

only seen in larger or smaller, close-packed companies,

in mid-water, so to speak, and especially at clear spots

in the Zostera region. The water may be two or three

fathoms deep or more, but the shoal stays, sometimes

almost still, a foot or two below the surface. I have

often seen shoals containing several hundred small spe-

cimens and only one or two full-grown individuals,

thus seeming to be composed of a family or two that

led an isolated life in this manner. When disturbed,

the shoal sinks deeper in the 'water, but as a rule,

soon rises again. I have never succeeded in enticing

this fish to take a bait, though I have taken its kin-

dred species in this manner; but when it leaves the

bottom, at least in the daytime, it may easily be taken

with a hand-net.”

The spawning-season occurs in summer, from

May to August. The female attaches the eggs to the

shells of dead shellfish or Balanids, and the male keeps

faithful and courageous guard over them.
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The Doubly-Spotted Goby is fairly common on the

west coast of Sweden — being called Robug (“Red-

belly”) in Bohuslan, according to Malm — in the Sound

and on the rest of the Danish coast (Winther) and in

the south of the Baltic (Heincke and Benecke"). It

has been taken by the eminent naturalist, Dr. Kolmo-

din, at Morbylanga on the coast of Smolandia, by

Baron G. C. Cederstrom on the coast of Gothland,

and by Mr. Wahlberg, Inspector of Fisheries, and Dr.

Soderlund in the island-belt of Stockholm; but up

to the present time it has not been ound in Finland

or the Baltic Provinces of Russia 6
. On the coast of

Norway, according to Collett, its range extends at

least as far as Lat. 65° N. It lives on the coasts of

Great Britain and Ireland and on the west coast of

France, north of Gascony; but we have no certain

evidence of its occurrence farther south or in the Me-

diterranean.

The Doubly-Spotted Goby is so small that it is

of no immediate economical value, but as supplying

food to our edible fishes, it is of some importance.

Its own food is composed of small crustaceans.

GOBIUS MICROPS

(Sff. LERSTUBBEN c
).

Plate XIII, fig. 5.

Characters essentially the same as those of the preceding species
,
hut the longitudinal diameter of the eye in full-

grown specimens sometimes less than
1

4 of the length of the head and at most. 40 % of the distance between the

first ray of the first dorsal fin and that of the second. The boundary of the scaly covering of the body on the

dorsal side extending from the end of the first dorsal fin along the sides of its base and at a distinct distance

therefrom. Rays in the first dorsal fin not more than 6. Colour of the body lighter and less variegated than

in the preceding species
,

but with more brownish (black) spots and transverse bands; among the black spots ar-

ranged in rows on the first dorsal fin there sometimes appears a larger spot on the back part of the fin ,
with a

marked
,
azure lustre.

R. br. 5; D. (5) 6 1

1

-; A. —
;

P. 17 1. 18; V. V,;
9—10 8 1. 9

/o

C. x + 1 1 (13 1. 1 5) + x.

Syn. Gobius interops, Kr., Damn. Fiske, vol. I, p. 416; Olsson,

Ofvers. Vet.-Akad. Forh. 1868, p. 475; Malm, ibid. 1870,

p. 844; Id., Forh. Skand. Naturf. Mode Kbhvn, 1873, p.

383, cett.
;
Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. IX,

pp. 199, 200, cett.; vol. XI, p. 55; vol. XII, p. 17; Coll.,

Forh. Vid. Selsk. Christ. 1874, p. 168; ibid., Tillsegsh., p.

56; N. Mag. Naturv. Christ., Bd. 29 (1884), p. 61; Malm,

Gbgs, Boh. Fn., p. 426, tab. V, fig. 2; Hansson, Ofvers.

Vet.-Akad. Forh. 1880, No. 4, p. 20; Lillj., Bv., Norg.

Fisk., vol. I, p. 602; Hansen, Zool. Dan., Fiske, p. 35,

tab. VI, figg. 1 et 2.

“ Fische, Fischerei etc. in Ost- und Westpreussen, pp. 84 and 201.

6 Seidlitz, Fauna Baltica, pp. 29 and 121 (Arch. Naturh. Liv-, Ehst- und Kurlands, ser. 2, Bd. VIII, Lief. 1).

c A. W. Malm, 1. c.
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GOBIUS PICT US.

(sw. bergstubben).

Plate XIII, fig. 6.

Characters essentially the same as those of the preceding species
,
hut the longitudinal diameter of the eyes, which

approach more or less closely to each other on the forehead
, from about 28 to 31 % of the length of the head

,

and more than 40 % of the distance between the first ray of the first dorsal fin and that of the second; the an-

terior boundary of the scales on the dorsal side running downwards and forwards from the middle
,
or from a

point nearer the beginning of the first dorsal fin, which

more variegated, with the lateral spots on the body

R. hr. 5; D. 6|~; A. P. 17 1. 18“ V. 1

/5 ;
C, *+11 (13) + *.

Syn. Gobius pictus

,

Malm, Forh. Skand. Naturf. Mote, Sthlm 1863,

p. 410; Gbgs
,
Boh. Fa., p. 429, tab. V, fig. 3; Winth.,

Naturh. Tidskr. Kbhvn, ser. 3, vol. IX, p. 199 et 218;

vol. XI, p. 41; vol. XII, p. 18; Coll., Forh. Vid. Selsk.

Christ., 1874, p. 163; ibid., Tillaegsh., p. 56; Hansson,

Ofvers. Vet.-Akad. Forh., 1880, No. 4, p. 20; Day, Fish.

G:t Brit., Irel., vol. I, p. 167, tab. L1II, fig. 1; Lillj.,

Sv., Norcj. Fisk., vol. I, p. 595; Hansen, Zool. Dan., Fiske
,

p. 35, tab. VI, fig. 3 et 4.

The last two species, Gobius microps and Gobius

pictus, in their typical form at least, never attain the

maximum size of the Doubly-Spotted Goby. Their length

seems never to exceed 50 mm. Furthermore, in relation

to the latter species, they respectively range themselves in

such a position that they represent its juvenile stages,

Gobius microps in the anterior boundary of the scales,

Gobius pictus in the relatively large size of the eyes, and

both in the smaller number of rays which they generally

possess in the dorsal and anal tins. Their Swedish names,

Lerstubb (“Clay Goby”) and Bergstubb (“Rock Goby”),

which were happily chosen by Malm, and are derived

from the nature of the spots they most frequent, give

us the clue to the explanation of their chromatic char-

acters, if we bear in mind the variations of colour

given above, which Heincke observed in Gobius flave-

scens as being evidently due to changes in the colour

of the surroundings of the fish. But they are distin-

contains 6 rays; and' the colour of the body brighter and

and the selliform dorsal spots more sharply defined.

guished from Gobius fiavescens and approximated to

Gobius minutus by a black spot, with azure lustre, be-

tween the 5th and 6th rays of the first dorsal fin, and

sometimes behind the latter ray as well
6

. This spot

occurs in the males and sometimes in the females,

though there it is never so prominent or so lustrous.

Another transition to Gobius minutus appears in the

form of the body, the least depth of the tail sometimes

sinking as low as 6 % of the length of the body; and

specimens in which this is the case, can be distin-

guished from Gobius minutus only by the number of

the scales along and across the sides of the body, a

distinction which is often delusive, and by the usually

smaller number of rays in the second dorsal and anal

fins. Again, Heincke regards both Gobius microps and

Gobius pictus as forming a variety of Gobius minutus.

In Bohuslan both these species are common at

suitable spots. In Denmark, where, we need hardly

say, the bottom of the sea consists chiefly of loose soil,

sand, gravel and clay, Gobius microps, according to

Wjnther, is the commonest species of the genus. “It

lives in shallow water, from shore out to a depth of

5 or 6 fathoms, and is by no means averse to brackish

water.” In Norway, where the bottom of the sea for

the most part is rocky, “ Gobius microps ,” says Collett,

“is of only sporadic occurrence and is met with far

more seldom than Gobius pictus.” At suitable spots,

however, where the shore is shelving and clayey, in

a Sometimes 20, according to Day.

6 The supposed difference in the position of the spots on the dorsal fin, that in Gobius microps they belong to the rays and in

Gobius pictus to the fin-metnbrane, has not proved constant. The first dorsal fin, too, seems generally to be shorter in Gobius pictus, and

the distance between the first ray of the first dorsal fin and that of the second less (less than 14 % of the length of the body); but there

are also exceptions to this rule.

Scandinavian Fishes. 33
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Christiania Fjord for example, Collett met with the

former species “in enormous numbers.” In Denmark,

up to the year 1885, according to Wintijer and Han-

sen, only 4 specimens of Gobius pictus had been found.

According to DAy, on the other hand, it had been

met with on the Welsh coast; and, as it is probably

synonymous with Moreau’s Gobius laticeps", it also

occurs on the coast of Normandy.

These two “species” also occur in the Baltic, though,

as far as we can ascertain, not in their fully typical

form. At Gudhjem (Bornholm) Dr. Kolmodin lias

taken a Goby 36 mm. in length, with the head 8 mm.

long, the longitudinal diameter of the eyes, which were

almost contiguous on the forehead, measuring 27 2
mm.,

and the least depth of the tail slightly more than 2

mm., the fish thus possessing the eyes of Gobius pictus,

but the form of Gobius minutus. Mr. C. A. Hansson

too, has taken at Rodo, in the neighbourhood of Sunds-

vall, a specimen of Gobius microps, typical in the form

of the body, but by the number of the scales referred

to Gobius minutus. Specimens similar to these and others

which have been described as “doubtful examples,”

indicate the influence of external circumstances on form

as well as on colour, and render the distinctions be-

tween the small Gobies difficult, if not impossible, to

maintain.

Winther and Malm have both given the fullest

descriptions, based on their own observations, of the

habits of Gobius microps
,
and the latter of those of

Gobius pictus. Both these fishes generally live in water

of no great depth, and on sunny days often stay close

in shore. Malm writes as follows of Gobius microps:

“It keeps to the bottom, upon which it rests; and it

is then so like a shrimp ( Crangon

)

both in colour and

habitus, that one may easily be deceived. It takes a

bait so freely that I have often caught fifty examples

in an hour at the same spot.” Of Gobius pictus the

same writer says: “The females, which kept to the very

bottom and close in shore, among stones and seaweed,

often at a depth of no more than an inch or two, and

in company with a few females of Gobius microps,

were easily taken on the hook; but the males, on the

other hand, were extremely cautious and hardly ever

took a bait. When frightened, they took refuge under

stones and seaweed, but soon reappeared when the hook

was cast afresh .... At the beginning of July I took

several females full of roe, but in the middle of the

same month several spent ones, a decisive proof that

the spawning-season occurs at about midsummer. The

males were at least from 6 to 8 times as rare as the

females.” At certain spots, however, Collett sometimes

(in autumn) found, almost without exception, only

males of Gobius pictus. According to Winther Go-

bius microps is most active at night, and is then often

caught in shrimp-pots. In winter, according to Col-

lett, these fishes withdraw into deep water; but as

early as the beginning of March, the day after the

breaking up of the ice in the Sound, Winther found

numerous examples of Gobius microps at a depth of a

foot or two.

Hist. Nut. Poiss. Fr
.,

tome II, p. 215.
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GOBIUS ORCA.

Fig. 66.

Base of the second dorsal fin about equal in length to the peduncle of the tail, the least depth of which is more

than 7 % of the length of the body. Eyes superiorly almost or quite contiguous
,
their longitudinal diameter being

about 46 % of the length of the head. Number of scales in a row along the sides of the body about 24. Fore-

head and throat scaleless. Six or seven rays in the first dorsal fin. Funnel formed by the ventral fins incom-

plete, the membrane uniting the fins being wanting in front. Body of a uniform grayish brown without distinct

spots or bands
,

only with a darker shading on the sides below the beginning of the first, dorsal fin ,
at the end

of the anal fin and at the base of the caudal fin. First dorsal fin high and, like the anal fin, of a uniform

brownish black; second dorsal fin {in the male?) marked with alternate, brownish black and, snow- white bands.

Fig. 66. Gobias area. Magi). 2 diam. Specimen belonging to the Zoological Museum of Christiania University.

D. 6—7|- A. —
;
P. 17; V.

1

/5 ; C. #+13 + #; L. lat.

circ. 24.

>Stjn. Gobius orca, Coll., Ann. Mag. Nat. Hist., ser. 4, vol. XIII,

p. 446; Forh. Vid. Selsk. Christ. 1874, p. 172, tab. Ill,

figg. 1—3; ibid., Tillasgsh. p. 57; ibid. 1879, No. 1, p.

34 (Lebetus); N. Mag. Nature., Christ., Bd. 29, p. 61,

tab. I, fig. 1—2; Lillj. (Gobius), Sv., Norg. Fisk., vol. 1,

p. 616.
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GOBIUS SCORPIOIDES.

Fig. 67.

Base of the second dorsal fin about equal in length to the peduncle of the tail or longer; the, least depth of the latter

more than 7 % of the length of the body. Eyes superiorly only slightly “ separated from each other
,
their longitudinal

diameter being about 36 % h
of the length. of the head. Number of scales in a row along the sides of the body

about 28°. Forehead and throat scaleless. Six rays in the first dorsal fin. Funnel formed by the ventral fins an-

teriorly incomplete. Ground-colour of the body whitish-yelloiv
11

,
with large, irregular

,
brownish black, transverse bands.

Fig. 67. Gobius scorpioides, magn. l
2
/3

diam. Specimen belonging to the Zoological Museum of Christiania University.

D. 6| ;
A. —

;
P. 18—20; V. 1

/5 ; C. 12 +,r; L. lat.
8 7

eirc. 28—30.

Syn. Gobius scorpioides, Coll., Ann., Mag. Nat. Hist., ser. 4, vol.

XIII, p. 446; Forh. Vid. Selsk. Christ. 1874, p. 175, tab.

Ill, figs. 4—6; ibid., Tillaegsh., p. 58; Winth. (Lebetus),

Naturh. Tidskr. Kbhvn, ser. 3, vol. XI, p. 49; vol. XII, p. 18;

Malm, Gbgs
,
Boh. Fn., p. 651; Lii.lj. (Gobius), Sv., Norg.

Fisk., vol. I. p. 620; Hansen, Zool. Dan., Fislce, p. 36,

tab. VI, fig. 7.

Gobius orcci and Gobius scorpioides have hitherto

been examined almost exclusively by Collett. Of the

former species he has mentioned 5 more or less well-

preserved specimens, from 24 to 32 mm. long, which

were taken off the south-west coast of Norway, at a

depth of from 30 to 200 fathoms. Only three speci-

mens of the latter species are known. Two, respec-

tively 28 and 37 mm. in length, were taken by G. O.

Bars at a depth of from 20 to 60 fathoms, outside

Stavanger Fjord and Hardanger Fjord. The third, a

young specimen 18V2
mm. long, and probably referred

to this species chiefly on account of its coloration, was

found by Winther at a depth of 6 fathoms, in the

south-west of the Cattegat (at the north entrance of

the Great Belt). Of their manner of life nothing further

is known.

“ Distinctly, according to Winther.
b 27 %u ' /° 5 ) )) 11

c About 30 ,, „ ,,

d Deep rose-colour,,
,, ,,
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JEFFREYS’ GOBY.

GOBIUS JEFFREYSII.

Fig. G8.

Base of the second dorsal fin about equal in length to the peduncle of the tail
,
the least depth of which is about

7 % of the length of the body. Eyes superiorly only slightly separated from each other, their longitudinal dia-

meter being about 30 % of the length of the head. Number of scales in a row (dong the sides of the body about

28, and in a transverse row at the beginning of the ana! fin about 6. Forehead and occiput naked, throat in front

of the ventral fins scaly. Six or five rays in the first dorsal fin, the second ray being elongated in the male.

Funnel formed by the ventral fins complete. Caudal fin somewhat pointed. Ground-colour of the body greenish

yellow, with five black sqtots in ci row (dong the middle of the sides.

D. (5) 6y, A. P. 16 ]. 17; V. 1 C. x + 1 1 ( + 1) + «;

L. lat. circ. 28.

Syn. Gobius Jeffreysii
,
Gthr, Arm. Mag. Nat. Hist., ser. 3, voi. 20,

p. 290, tab. V, fig. C; ser. 4, vol. 13 (1874), p. 139;

Coll., Forh. Vid. Selsk. Christ. 1874, p. 159; ibid., Til-

la?gsh., p. 54; Lillj., Sv., Norg. Fisk., vol. I, p. 587.

Gobius quadrimaculatus

,

Day, Fish. Gt. Brit., Irel.,
vol. I,

p. 168, tab. LIIL fig. 2 (nec Kisso, Canestrini, cett.?).

?

Jeffreys’ Goby, with its body of fairly uniform

depth, but still ^elongated and laterally compressed in

the caudal part, is ranged by the scales on the throat

(the front part of the belly) as an intermediate form

between the preceding species and the following one.

Its other chief distinctions are the large scales, the de-

pression of the head in typical specimens and the some-

what sharply upturned eyes. Roth nostrils on each

side of the snout are surrounded by a raised margin

and set in a swelling common to them both, just in

front of the middle of the anterior margin of the eye.

Just behind them and nearer the middle of the snout

lies a large pore belonging to the supraorbital branch

of the system of the lateral line, which is furnished

with other similar pores behind the eyes and in the

temporal line on the parietal bones. The length of the

lower jaw (about 1

0

1

/ 2 % of the length of the body

and 45 % of that of the head) is apparently greater

than in our other small Gobies, and is distinctly more

than V3
°f the distance between the beginning of the

first dorsal fin and the tip of the snout. In this last

respect Jeffreys’ Goby corresponds to Gobius niger and

Gob. Friesii

,

but even here we find intermediate forms,

such as those taken by Theel and Tkybom at a depth

of from 10 to 17 fathoms, on Lilia Middelgrund (a sand-

bank in the Cattegat), among them being a specimen

with 7 rays in the first dorsal fin". These forms may

be referred with about equal justice to Gobius fiavescens.

Gob. Jeffreysii or Gob. minutus, unless we choose to

follow the method hitherto adopted, and found new

species on such examples 6
.

due

° In the specimen of Gobius Jeffreysii taken by Lilljebop.g at Haugesund, there are only 5 rays in the first dorsal fin, this being

to the stunted development of the last ray.

b Day has established one such species under the name of Gobius Parnelli (Fish. Gt. Brit., Irel., vol. I, p. 167, plate LII, fig. 5).
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Jeffreys’ Goby is a rare species. Three specimens

have been taken by Gwyn Jeffreys off the Hebrides

at a depth of from 60 to 90 fathoms, one by Wyville

Thompson at a depth of 180 fathoms between Shetland

and the Faroe Islands, four by G. 0. Sars in deep

water outside Stavanger Fjord, and one by Lilljeborg

at Haugesund. This last specimen has been lent us

for examination by the Museum of Upsala University.

THE FRECKLED GOBY (sw. sandstubben" ok sabbiken 6
).

GOBIUS MINUTUS.

Plate XIII, fig. 7.

Second dorsal Jin relatively short, the length of its base being about ’

5 of the distance between the first dorsal

fin and the snout. Peduncle of the tail long and low, its least depth being less than
2

/5 either of its own length

or of the distance between the first ray of the first dorsal fin and that of the second, and its length from the

end of the base of the second dorsal fin to the first upper supporting ray of the caudal fin equal to, or only

slightly less than (at least about 80 % of) the base of the second dorsal fin. Longitudinal diameter of the eyes

in full-grown specimens less, or at most only slightly more, than
1

/i of the length of the head. Caudal fin trun-

cate or rounded. The two dorsal fins distinctly separated, with at least 2 (sometimes as many as 7) rows of

scales between them. Scales comparatively small, about 60 in a row along the sides of the body, and, from 12

to 14 in a transverse row on the body at the beginning of the anal fin. Scales anteriorly extending, in full-grown

specimens, on the dorsal side to the top of the head, in front of the gill-openings, and on the abdominal side over

the whole of the throat (the front, part, of the belly). Coloration yellowish, with, dark (black or dark brown) spots,

which are most distinct, and, sometimes form transverse bands, at the middle of the sides and the base of the

caudal fin, which is also marked with transverse bands. Among the rows of spots on the dorsal fins the lustrous,

azure spot at the end of the first, dorsal fin in the male is especially conspicuous.

B.. 5; <« A P. »«-*!;

V. Y. ;
(J. x+ll (+1) + x

;
L. lat. circ. GO.

Syn. Aphya cobites, Rondel., Willughby (p. 207, tab. X, 14, fig.

4): Gobius apliya, Art. p. p. (Gen., p. 29; Syn., p. 47);

Lin. p. p. Syst. Nat., ed. X, tom. I, p. 263; Gron., Zoo-

pbyl., fasc. I, p. 81; Penn. (Spotted Goby), Brit. Zool., tom.

Ill, p. 187, tab. XXXVII, No. 9G.

Gobius minutus, Pall. (Gronov. emend.), Spic. Zool., fasc. VIII,

p. 4; Gmel., Syst. Nat,. Lin., ed. XIII, tom. I, p. 1199;

Nilss. (p. p.), Prodr. Ichth. Scand., p. 94; Ekstr., Vet.-

Akad. Handl. 1834, p. 64; Cuv., Val., Jlist. Nat. Poiss.,

vol. XII, p. 39; Fr., Vet.-Akad. Handl. 1838, p. 242; Kr.,

Damn. Fishe, vol. I, p. 407
;
Sundev., Stockh. Lans Hush.

Sallsk. Handl., H. 6 (1855), p. 80; Nilss., Skand. Fn.,

Fisk., p. 222; Gthr, Cat. Brit. Mas., Fish., vol. Ill, p. 58;

Mgrn, Finl. Fisk, (disp.), p. 17; Lindstr., Gotl. Fisk., Gotl.

L. Plush. Sallsk. Arsber. 1866, p. 15 (sep.); Steind., Stzber.

Akad. Wiss. Wien, Bd. LVII, Abtb. I (1868), p. 400; Wthr,

Naturb. Tidskr. Kbhvn, ser. 3, vol. IX, p. 198; vol. XI,

p. 54; vol. XII, p. 17; Coll., Forh. Vid. Selsk. Christ.,

1874. p. 158; ibid., Tilliegsh., p. 53; N. Mag. Naturv.

Christ., Bd. 29 (1884), p. 60; Seidl., Fauna Balt., Arch.

Naturh. Liv-, Est-, nnd Kurl., ser. 2, vol. VIII, p. 121;

Malm, Gbys, Boh. Fn., p. 433, tab. V, fig. 4; Hcice, Arch,

f. Naturg., Jahrg. 46, Bd. I (1880), p. 313; Day, Fish.

G:t Brit., Irel., vol. I, p. 165, tab. LII, fig. 4; Mela, Vert.

Fenn., p. 284, tab. IX; Mob., Hcke, Fisch. Osts., p. 54;

Hansen, Zool. Dan., Fishe, p. 34, tab. V, fig. 8; Lillj.,

Sv., Norg. Fisk., vol. I, p. 580.

Gobius minutus (=9)+ Gob. unipunctatus + Gob. gracilis (=cP),

Parn., Fish. Firth of Forth, Mem. Wern. Soc., vol. VII

(1838), pp. 242—245, tab. XXIX.

Gobius Ekstromii, Gthr, 1 . c., p. 57.

Next to the Black Goby the Freckled Goby is the

largest of the Scandinavian species of this genus. In

Bohuslan its ordinary length varies between 50 and

100 mm. In the Baltic it attains a length of at least

75 mm. As Fries has already remarked, the typical

form of this fish is expressed in the comparatively great

length of the peduncle of the tail and the distance be-

tween the two dorsal tins, which varies in length, but

is always distinct. It is further marked by the terete

a Malm, 1. c.

b SuNDEVALL, 1. C.

c Sometimes, though seldom,

d Sometimes, though seldom,

1

8

1

9’

or - according to Steindachner.

according to Steindachner.

Ekstrom’s
1

13
is probably due to a mistake (?).
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form of the body with the shallow tail, the least

depth of which varies between 5 and 6 % of the

length of the body, or seldom and only slightly ex-

ceeds this size, and also measures about
1

/3 of either

the distance between the first ray of the first dorsal

tin and that of the second, the base of the latter fin,

or the length of the peduncle of the tail, which three

measurements, in this species too, are almost alike".

The length of the head varies between 21 and 24 % of

that of the body, being greater in the young specimens

and in those from the Baltic, and the distance between

the first dorsal fin and the tip of the snout varies be-

tween 28 and 31 % of the length of the body. The

longitudinal diameter of the eyes, which are fairly

closely approximating, but well separated, at the upper

surface, is in young specimens about
1

/i of the length

of the head, in old about f/
5 ,

and only during youth

greater than the least depth of the tail, in older speci-

mens less than it. The length of the caudal fin is

from 15 to 18 % of that of the body. The distance be-

tween the anal fin and the tip of the snout varies be-

tween 47 and 50 % of the length of the body (we have

found this distance greater in the female than in the

male); and the base of the anal fin is generally slightly

shorter than that of the second dorsal, measuring be-

tween 15 and 17 % of the length of the body. The

scales, which are comparatively small, in adult speci-

mens usually number 13 or 14 in an oblique trans-

verse row in a posterior direction from the beginning of

the anal fin, and about 60 in a, longitudinal row along

the middle of the sides. In young specimens, however,

even in those 40 mm. long, there are sometimes only

45 scales in the latter row, in which case the difference

between Gobius minutus and Gob. microps is confined to

the deeper tail of the latter. Heinckf, also regarded

these Gobies as varieties of one and the same species.

The coloration of the Freckled Goby, with all its

variations, is principally the same as that of Gobius

microps
,
and reproduces, though in fainter tints, the

handsome markings possessed, according to Steindacii-

ner 6

,
by Gob. quadrivittatus. The ground-colour is

whitish or grayish yellow, somewhat darker on the

back, and dotted with dark brown chromatophores, which

are most closely set in the hind margin of the dorsal

scales. Light, selliform spots appear on the dorsal side

in this species too, as well as a row of dark spots along

the middle of the sides, or small, transverse bands,

among which the caudal spot, at the base of the caudal

fin, should also be included. There sometimes appear

too, in this species as in the preceding ones, two dark

bands at each eye, one running from the lower part

of the anterior orbital margin in an oblique, forward

direction along the snout, and the other perpendicularly

downwards from the middle of the inferior orbital mar-

gin. “The belly is white, with a brassy lustre” (Ek-

strom), this being due to the circumstance that the

mother-of-pearl lustre of the peritoneum shines through.

The dorsal and caudal fins are marked in the same

way as in the preceding species. “The pectoral fins are

grayish yellow, with dark rays, and strewn with fine,

ferruginous dots' (Ekstr.). The ventral and anal fins

in the female are generally white, in the males more

or less thickly punctated with black. Sometimes, how-

ever, all these colours and markings are faded. “The

whole fish is transparent,” says Ekstrom, “and there-

fore, when it is put in water tvhile still alive, and ex-

amined from above, the intestinal tract appears as a

large, oval, black spot.”

The geographical range of this fish extends from

the Mediterranean, at least as far in as the Adriatic

Sea, along the west coast of Europe to the north of

Norway, where it has been found by Kroyer off Dyro,

in Eat. 69° N., and into the Baltic as far as the Gulf

of Finland (Mela), the island-belt of Stockholm (Sunde-

vall), and probably the Gulf of Bothnia as well. It

lives in water of a depth as great as 12 or even 20

fathoms (Collett), deepest in winter; but in summer

comes up near shore into water only a few feet deep

(Malm). It prefers a level, sandy bottom, overgrown

with seaweed (Ekstr.). The spawning-season occurs in

summer from the end of May (Ekstr.) to August (Malm).

Its food is generally composed of small crustaceans;

and the following statement of Winther with regard

to Gobius microps , also applies to the Freckled Goby.

“The mouth is surrounded by fairly well-developed lips;

and on the palate, within the intermaxillary bones, we

find a narrow, crescent-shaped, transverse, membranous

fold (velum). A similar fold lies immediately below it

in the lower jaw. The function of these folds is easily

understood; they operate in the same way as the valves

a This is true, in particular, of the specimens from Bohuslan which we have been able to examine. In young specimens and those

from the Baltic, the peduncle of the tail seems generally to be somewhat shorter, but also shallower.

6 L. c., p. 399, plate II, figs. 3 and 4.
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of the veins in the circulation of the blood; when the

mouth is being closed, they hinder the passage of the

water, which is thus forced back through the gill-open-

ings. They are, therefore, most highly developed in fishes

whose teeth are too long to admit of the entire closing

of the mouth, and to a certain extent they take the place

of mobile lips, which might perform the same function.

In spite of the somewhat small size of these folds in

the Gobies, they are still sufficiently developed to en-

able the fish to maintain a continuous Aoav of water

into the mouth, without moving the jaws. They only

act when the mouth is open and while it is being closed.

As soon as the mouth is shut, the lips serve the same

purpose. But just because the folds operate only when

the mouth is open, the fish is able to pump in water with

its free, very broad and flat tongue, in exactly the same

way as certain parts of the maxillary feet of the Deca-

pods pump out water from the gill-sac. When the

tongue is protruded, the water fills the pouches formed

by the folds, the opening of the mouth is stopped, and the

water is forced back. In this way many kinds of small

creatures are caught which the fish would lose, if they

were disturbed by the stronger motions of the jaws.

'

D'Orbigny" often observed the Freckled Goby in

the salt-water reservoirs in the neighbourhood of La

Rochelle, and he states that it there takes up its

abode under some shell, and digs small hollows, radi-

ating from this centre, in the sand. There it lies

and watches, until some tiny creature falls into one

of the hollows, when it instantly darts out and seizes

its victim.

That the Freckled Goby, however, does not always

feed on such small creatures, is shown by Sundevall’s

collections made in the island-belt of Stockholm. Among

them we find a Freckled Goby, 50 mm. long, that has

swallowed the third part of a Ten-spined Stickleback

( Gasterosteus pungitius), of at least half its own length,

which has, however, stuck in its throat, piercing its

palate with the anterior dorsal spines.

According to Malm the Freckled Goby is also easy

to catch, as it readily takes a hook baited with a bit

of shellfish.

This species is of as little immediate value to man

as the rest of the genus; but Heincke states that it

forms the chief part of the food of the Cod and the

Bullhead, and some portion of that of the Herring.

Genus APHYA.

Body fairly elongated
,
sides covered with thin, deciduous, cycloid scales. Simple, fixed ,

pointed or in part blunt

teeth, in a single or double row, in the lower jaw and on the intermaxillary bones. Five rays in the first dorsal

fin. Funnel formed by the ventral fins united to the ventral side only at the base. Gape comparatively large,

and the jaws long, the least depth of the tail being at most 60 % of the length of the lower jaw, which is equal

to, or more than, half the length of the head. Branchiostegal membranes coalescent only in front, at the tip of

the isthmus, and the gill-openings, therefore, large and

In England Whitebait ( Clupea alba) is the name

given to a number of small fishes, consisting chiefly of

young Herrings, Sticklebacks etc., which are caught in

considerable quantities, and, when fried, form a much

esteemed dish; and in the countries bordering on the

Mediterranean, Nonnat 1'

or Nounat is the French name

applied to fishes used in the same way, fried or stewed

in milk, and consisting chiefly of young Atherines and

the fry of the species which forms the genus Apliya.

broad, set almost horizontally. Branchiostegal rays 5.

Even the ancient Greeks, however, had acquired a taste

for this course of fish, quickly parboiled in oil, and

called the small fishes capvrp, in the belief that they

were not generated in the ordinary way, but “created

in the water,” to use an expression still in vogue among

the Scandinavian fishermen (i. e., born of the sea-foam

etc.). Aristotle, however, distinguished between several

kinds of these fishes, and regarded some of them as

really being the fry of other fishes. Among these he

a Valenciennes (Guv., Val., 1. c., p. 43).

6 Non natus.

c a priv. and cpvio, to beget.
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mentions cccpvi] ;<a>fiiT)jg as the young of small Gobies

which creep on the bottom"; and from this source

Rondelet* derived his Apliya cobites, a species difficult

to fix, but referred by Artedi and his immediate suc-

cessors to Gobius minutus (see above). The first post-

Linmcan writer to apply the name of nonnat to a fixed

species, was Risso. He originally referred this species

to the genus Atherina, but when lie corrected his mis-

take, he placed it in a new genus, Aphia, beside Go-

bius, but in the family next after it.

To the systematist this genus is of special interest

on account of its remarkable changes of growth and

external sexual characters, which still further increase

our hesitation to go to too great lengths in the dis-

tinction of species within the preceding genus, to which

Apliya is by no means distantly related. In the only

species belonging to this genus, the form of the body

during youth (fig. 71, b) is elongated and compressed",

reminding us especially of the fry of the Herring; and

it is not until the sexual organs approach maturity,

that the Gobioid appearance of this species is developed.

The breadth of the body, especially of the head, now

increases; and the interorbital space, which has hitherto

been narrow, measuring only slightly more or even less

than half the diameter of the eye, attains a breadth

equal to the longitudinal diameter of the eye or, in the

males, still greater (fig. 69). The most important, se-

condary, sexual distinction lies, however, in the form

and size of the jaw-teeth. In the females they retain

their juvenile arrangement, and are small, pointed, some-

what curved, of uniform size, and set fairly close to-

gether in a single row. In the full-grown males, on

the other hand (fig. 70), these teeth disappear, in the

front of the mouth at least, but are replaced by a fresh

row of larger, more scattered and somewhat blunt teeth,

4 or 5 on each of the intermaxillary bones and 3 or 4 on

each half of the lower jaw; and within this row, in the

lower jaw at its end, but in the upper jaw farther for-

265

ward towards the snout, there appears a, recurved, canine

tooth on each side. Though CakestrinG was the first

to remark this difference in the teeth, it has been

most fully elucidated by Collett 6

,
who also came to

Fig. 69. Apliya inimita
;
bead of an adult male, showing the longi-

tudinal and transverse rows of papillae belonging to the system of the

lateral line, seen from above. Magnified. After Collett.

a b

Fig. 70. Apliya minuta; head of a young male (a), during winter,

of an older male (b), just before the spawning-season, and of a full-

grown male (c), during the spawning-season; seen from the side. In

the last figure is shown the extension of the lateral line on the side

of the head. Magnified. After Collett.

the conclusion that these fishes, as well as the follow-

ing genus, are- annual vertebrates, the only instances

of the kind, which propagate their species when a year

old, and die soon afterwards.

a Anim. Hist., lib. VI, cap. 15.

b De Piscibus
,

lib. VII, cap. III.

c Apicius took this form as his model, and though far from the sea, where it was quite impossible to obtain these fishes, thus pro-

cured for Nioomedes, king of Bithynia, the coveted dainty, by cutting turnips into thin slices and thoroughly boiling them with spices in oil.

(Rondel., 1. c., cap. II.)

d Arch. Zool., Anat., Fisiol. vol. I (Genova, Dec. 1861), p. 152. Kessler (Bull. Soc. Imp. Nat. Moscou, tome XXNII (1859), No. 2,

p. 260) had also remarked this difference, but only in individual cases, and without regarding it as a sexual distinction.

e Proc. Zool. Soc. Lond. 1878, p. 325.

84Scandinavian Fishes.
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THE WHITE GOBY (sw. klabstubben «)•

APHYA M1NUTA.

Plate XIII, figs. 8 and 9.

Body so transparent, with a faint tinge of reddish, or greenish yellow, that the internal organs are visible
h

,
and

dotted with black, chromatophores, in youth chiefly at the bases of the, second dorsal flu (sometimes not even there),

the caudal fin and, (most distinctly ) the anal fin. In adult specimens there is also a distinct row of about 25 dark,

dots or collections of dots at the middle of the sides, one of these dots or collections of dots being placed in the space

between each pair of the transverse sections of the lateral muscles, on the hind part of the body sometimes denser

and forming a continuous streak along the middle of the sides. The whole dorsal, side (sometimes the ventral sides

proper as well) and the head, especially the tip of the snout, and the point of the lower jaw, also strewn
,
in speci-

mens ready to spawn in particular, with, similar dark, chromatophores, which also appear on the rays of the

vertical fins, and generally mark the divisions between the lateral muscles by transverse rows of dots in an upward

and downward direction from the middle of the sides.

R. br. 5,; D. 5

U. x+ II +x\ L

1
A.

1

11 1. 12’ 12 1. It

lat. 25 1. 26; L. tr. 5; Vert

P. 16—18; V.
1
/.

;

27.

Syn. Atherina minuta
,
Risso, Ichthyol. de Nice, p. 340; Cuv., Val.,

Hist. Nat. Poiss., vol. X, p. 437.

Gobius pellucidus, Nardo, Gfiorn. Fis., Chiin. Stor. nat., Pavia,

III (1824), Osservaz. etc. p. 7; Isis, XX (1827) p. 479;

Kessl., Bull. Soc. Imp. Natur. Moscou, XXXII (1859) No. Ill,

p. 260; Gthr (Latrunculus), Cat. Brit. Mus., Fish., vol.

Ill, p. 556; Couch (Gobius), Fish. Brit. Isl., vol. II, p. 171,

tab. CII, fig. 2 ;
Coll. (Latrunculus), Forh. Vid. Selsk.

Christ., 1876, No. 6, p. 2, tab. I, fig. 1— 8; Proc. Zool.

Soc. Lond. 1878, p. 319; Mor. (.Aphya), Hist. Nat. Poiss.

Fr., vol. II, p. 238; Day (Aphia), Fish. G:t Brit., Irel ., vol.

I, p. 169; Lillj. (Aphya), Sv., Norg. Fisk., vol. I, p. 626;

Coll. (Ajohia), N. Mag. Naturv. Christ., Bd. 29 (1884), p. 62.

Aphia meridionalis, Bisso, Fur. Mer., tom. Ill, p. 288.

Gobius albus, Parn., Trans. Roy. Soc. Edinb., vol. XIV, p.

137; Mem. Wern. Nat. Hist. Soc., vol. VII (1837), p. 248,

tab. XXIX; Yarr., Hist. Brit. Fish., ed. 2, vol. I, p. 295;

Canestr., Arch. Zool. Anat. FisioL, vol. I, p. 152, tab.

VIII, fig. 3; Gthr (Latrunculus), Cat. Brit. Mus., Fish.,

vol. Ill, p. 80 et 556; Malm (Gobius) Forh. Skand. Naturf.

Mote, Stockh. 1863, p. 411; Coll. (Latrunculus), Forh.

Vid. Selsk. Christ. 1872, p. 8 (sep.); Blkr, Arch. Neerl.

Sc. Exact., Natur., tome IX, p. 312; Malm, Gbgs, Boh. Fn.,

p. 435, tab. VI, fig. 2.

Gobius Sluvitzii, v. Dub., Kor., Ofvers. Vet.-Akad. Forh. 1844,

p. Ill; Vet.-Akad. Handl. 1844, p. 59, tab. II, fig. 4;

Nilss., Skand. Fn., Fislc., p. 229; Gthr (Gobiosoma), 1. c.,

p. 86; Gill (Boreogobius), Proc. Acad. Nat. Sc. Philad.

1863, p. 269; Malm (Gobius), Forh. Skand. Naturf. Mote,

Stockh. 1863, p. 411; Coll. (Latrunculus), Forh. Vid. Selsk.

Christ. 1872, p. 9 (sep.); ibid. 1874, Tillsegsh., p. 59;

Blkr (Boreogobius), 1. c., p. 310; Malm (Latrunculus),

Gbgs, Boh. Fn., p. 439, tab. VI. fig. 3.

The great external difference of sex in the White

Got)}' has found its expression in the numerous names

it has borne in the system. In modern times the

males (Plate XIII, tig. 8 and fig. 71, a) have been

generally known by the name of Latrunculus albus,

and the females (Plate XIII, fig. 9 and fig. 71. c),

together with the young specimens (fig. 71, b), by that

of Lair. (Boreogobius) Stuvitzii. The former were dis-

tinguished by the greater size of the teeth and the

greater length of the rays at the end of the second

dorsal and anal fins. These fishes were also long sup-

posed to be the fry of some larger, still unknown

Goby 0

,
until Malm in July, 1861, found gravid females

from 42 to 48 mm. long, in Gullmar Fjord off Chris-

tineberg. In Scandinavia the males attain a length

of at least 52 mm/
In this species too, the greatest depth of the body

varies considerably according to age and sex, measuring

° Malm, 1. c.

b This is true only of the living fish. When preserved in spirits, it is an opaque, whitish yellow.

c This was Parnell’s assumption as to the males, and v. Duben and Koren’s as to the females and the specimens where the external

differences of sex were not yet developed. The former also cites an opinion then current among the Scotch fishermen, that these fishes were

the young of Trachinus vipera.

d From 40 to 50 mm. in more southern latitudes, according to Moreau; only slightly more than 38 mm., according to Day\
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in young specimens 11 or 12 % of the length of the

body, in adult males about 13

V

2 % and in gravid fe-

males, according to Lilljeborg, as much as 18 %.

The least depth of the body in young specimens, as

well as in gravid females, is between 6 and 6 7 2
% of

the length of the body, being thus nearly the same as

in old specimens of Gobius minutus
,
while in adult

males it is about 7 % of the length of the body, or

about the same as in Gobius Jeffreysii. The length of

the head, which is even relatively less in young speci-

mens than in old, especially in the males, varies be-

tween 18 and 21 % of that of the body, and its greatest

thickness in the former is less than 50 % of its length,

in the latter at least 90 % thereof. The length of the

snout in the former is about equal to the longitudinal

diameter of the eye, which varies between 26 % and

28 % of the length of the head; while in the males it

is greater than the diameter of the eye, which in their

case is about 24 % of the length of the head. The

adult females occupy an intermediate position in this

respect, as in several others. In young specimens and

adult females the length of the lower jaw measures 10

or 11 % of the length of the body, in adult males

13 %. In young specimens, according to v. Duben

and Ivokex, the distance between the beginning of the

first dorsal fin and the tip of the snout is 28 or 28
1

/a

% of the length of the body. In older specimens, espe-

cially in the males, this distance is even relatively

greater, measuring 30 or 31 % of the length of the

body. In young specimens the base of this fin is less

than
1

/3 ,
in gravid females exactly

1

j3 ,
and in adult

males nearly 1

/2 ,
of the distance between the first ray

of the first dorsal fin and that of the second, this di-

stance being, however, less in the males than in the

females, measuring about 13 % of the length of the

body in the former and about 15 % in the latter. The

base of the second dorsal fin is also longest in the

adult males, its length varying between 19 and 22 %

of that of the body. The relative length of the anal

fin, on the other hand, diminishes with increasing age

and the development of the sexual characters, being 20

or 21 % of the length of the body in young specimens,

16 or 17 % in adult. We have already remarked the

male character common in the Gobies, which in this

species too, is expressed by the elongation of the pos-

terior rays in the two fins last mentioned. The be-

ginning of the anal fin lies just in front of the middle

of the body, its distance from the tip of the snout in

the females being about 49 % of the length of the

body, in the males about 47 %. The length of the

caudal fin increases even relatively with age, and is

greatest in the adult males, varying between 13 and

22 % of the length of the body.

The distribution of the scales on the body is shown

in the figures we have taken from Collett’s work, and

the coloration, as far as its transparent nature could

be reproduced, in the two figures which we have bor-

rowed of Malm.

Fig. 71. Apliya minuter, a, adult male, in the spawning-season;

b, young male in winter; c, gravid female. Magn. 2 diam. cl, a scale

from the middle of the side, more powerfully magnified. After Collett.

In Scandinavia the White Goby has not yet been

utilised as an article of food. The large numbers in

which it occurs, occasionally at least, in Christiania

Fjord, where Collett" at the end of November, 1880,

for example, took about 40,000 at a single haul of

the seine, among the Herring-fry, give us good reason

to expect that here in Scandinavia, on the Norwegian

coast and perhaps in Gullmar Fjord, where the species

also occurs, with suitable tackle we may be able to

establish a- fishery similar to that of more southern

countries. There, according to Risso and Moreau,

N. Mag. Naturv., 1. c., p. 63.
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these nonnuts are caught in a tine-meshecl kind of

purse-net (Tartane or Tartaneum), which is sunk to a

depth of between 15 and 18 fathoms. In this manner,

according to G. 0. Saks, large quantities of this fish

are taken both in the Adriatic and off the coast of

Sicily.

The White Goby spawns in summer. Collett

found that the males change their teeth during May;

and in June the females were full of roe. At the be-

ginning of July, most of the males had emptied their

milt-sacs; and after that date he did not see a single

specimen until he met with the fry in the autumn.

The White Goby is common in the Mediterranean

and the Black Sea. Oft’ the south part of the west

coast of Europe it has not yet been observed, but it

has been found in Scotland and along the Norwegian

coast up to the neighbourhood of Bergen. Its Scandi-

navian haunts were first discovered by the eminent

Norwegian naturalist Stuvitz, who took four specimens

off Bergen, in December, 1834. The species of these

examples, however, was not determined until ten years

afterwards, by v. Duben and Koren. In Sweden it

was first found in Gullmar Fjord, in July, 1858, by

G. M. Retzius. In 1859 it was taken off Skareberg

in Gullmar Fjord by S. Loven, and in the same year

by Lilljeborg. Since that time it has again been

found in the same neighbourhood by A. W. Malm,

and at Stromstad it has been taken in Salmon-traps

by C. A. Hansson, in June, 1880, and May, 1887.

The food of the White Goby is composed of small

crustaceans and their young and larval, as well as those

of shellfish. It serves in its turn as food for other

fishes, and in this capacity is of special importance to

the small Gadidce and the young of the larger ones.

Collett found the stomach of these fishes in several

instances crammed with White Gobies.

Genus CRYSTALLOGOBIUS".

Body elongated
,

laterally compressed and scaleless. Teeth simple
, fixed ,

and set in a single row, present only in the

front part of the lower jaw and the intermaxillary bones; in the female extremely small
,
in the male more pro-

minent and interspersed with canines in the lower jaw. Two rays in the first dorsal fin. Funnel formed by the

ventral fins with the outer (anterior) rays branched
,
open posteriorly, and with each of the two innermost rays

united by a membrane to the belly. Gape relatively large, the length of the lower jaw being more than
1

/2 that

of the head. Gill-openings large
,

obliquely horizontal
,
extending forward to the point of the isthmus.

Branchiostegal rays o.

This northern genus may be regarded as almost

peculiar to the Scandinavian fauna. In the system it

forms a link between the preceding genera and the

Amblyopiformes
,

which are distinguished by the con-

tinuous vertical fins and the more lobate pectoral fins,

and, like the males of Crystalingobius, are often fur-

nished with well-developed, canine teeth.

The only known species of the genus is

a Gill, Proc. Acad. Nat. Sc. Pliilad. 1863, p, 269.
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CRYSTALLOGOBIUS NILSSON1I.

Fig. 72.

Body during life highly transparent, with a row of dark chromatophores, in most cases one for each ray
, on

each side of the bases of the second dorsal , caudal and anal fins, and at the lower margin of the belly proper.

Three or four small spots (consisting of several pigment-cells) on each side of the belly, and (in the males) a row

of chromatophores on the under surface of each, of the two branches of the lower jaw, the articulation of which

is marked in both sexes by a black spot. Vertebrae 29.

Fig. 72.

/

Crystallogobius Nilssonii. After Collett, a—c, magn. 2 diam.; d—f, magn. 6 diaru. a: adult male, in the spawning-season;

b: young male; C: female, with ripe roe; d: head of an adult male, during the spawning-season;

e: the same, seen from in front; f: head of a gravid female.

R. br. 5; D. 2|19— 20“; A. 20—21 &
;

P. 29—30; V. °;
1

6

C. x + 1

1

4- x.

Sgn. Gobius linearis, v. Dub., Kor., Ofvers. Vet.-Akad. Forli. 1844,

p. 111.

“ Sometimes 21, according to v. Duben and Koren.

Gobius Nilssonii, v. Dub., Ivor., ibid. 1845, p. 11; Vet.-Akad.

Hand. 1844, p. 53, tab. II, fig. 3; Nilss., Skand. Fn., Fisk.,

p. 227
;
Gthk (Gobiosoma), Cat. Brit. Mas., Fish., vol. Ill,

p. 86; Coll. ( Latrunculus), Forh. Vid. Selsk. Christ. 1872,

p. 9 (sep.); Blkr (Cristallogobius), Arch. Neerl. Sc. Exact.,

b



270 SCANDINAVIAN FISHES.

Nat., tom. IX (1874), p. 310; Coll. (Latrunculodes), Forh.

Vid. Selsk. Christ. 1 874, p. 151; ibid., Tilkegsh., p. 60;

Id. (Crystallogobins'), ibid. 1876, No. 6, p. 26, tab. II, fig.
j

9— 14; Malm, Gigs, Boh. Fn., p. 651; Coll., 1. c. 1879,

No. 1, p. 36; Day, Fish. G:t Brit., Irel,, vol. I, p. 172,

tab. LIII, fig. 4; Lillj., Sv., Norg. Fisk., vol. I, p. 640;

Coll., N. Mag. Naturv., Christ,, Bd. 29 (1884), p. 63.

Crystallogobius Nilssonii, is essentially of the same

form as the preceding species, and of equal or even

greater transparency. The body is, however, still more

strongly compressed; and the great length of the second

dorsal and the anal fins, the shortness of the first dorsal

fin, and the arcuate, upturned form of the lower jaw,

with the peculiar structure of the teeth in the male

(fig. 72, d and e), combine to give this species an en-

tirely different appearance. Another remarkable point

in this fish is the broad (inultiradiate), somewhat lobate

form of the pectoral fins, with their semicircular, mus-

cular root and elongated, roundish shape, furnished as

they are with short, fine rays at the top and bottom,

and with the middle 12— 14 rays longest, though much

shorter than in the preceding species, and even in the

males only about 10 % of the length of the body." When

expanded, the pectoral fins are as deep as the body. The

development of the fins in this species is, however,

widely different in the different sexes. The second ray

in the first dorsal fin is the longer, and the fin-mem-

brane sometimes extends back to the beginning of the

second dorsal fin, but is generally much shorter. In

the females (fig. 72, c) this fin is remarkably low,

being often scarcely distinguishable, which is also the

case with the ventral fins, while the second dorsal and

anal fins are also lower in the female than in the

male, and the pectoral fins much shorter. According

to v. Duben and Koren’s measurements of specimens

from 31 to 42 mm. long, the fins also undergo con-

siderable changes of growth, the base of the second

dorsal fin increasing from 30 to 35 % of the length of

the body, the base of the anal fin, on the other hand,

being reduced from 36 to 35 % thereof, while the dis-

tance between the tip of the lower jaw and the vent

is reduced from 45 to 42 % of the length of the body,

and the distance between the first dorsal fin and the

tip of the snout from 23 to 22 %. According to the

same measurements the greatest depth of the body

sinks from 13 to 11 % of the length, and the least

depth from 8 to 7 1 Again, according to the same

measurements, the length of the head is about 17 %

of that of the body; but in two females, 3.3 and 38

mm. long, sent us from Christiania Fjord, by Pro-

fessor Collett, this ratio varies between 15 and 16 %,

and in two males from the same place, 44 and 45 mm.
long, it is 20 %. The longitudinal diameter of the

eye decreases, according to v. Duben and Koren, from

29 to 23 V
2
% of the length of the head. In our own

specimens the length of the lower jaw varies between

5 6

7

2
and 60 % of that of the head.

To the best of our knowledge Crystallogobius Nils-

sonii has only twice been found in Sweden, on both

occasions near the entrance of Gullmar Fjord. In July,

1877, off Gaso, Malm found a male and a female which

had probably been drawn up in a net from a depth of

14 fathoms; and among the collections which Dr. Wi-

ren brought with him in 1885 from the Zoological

Station of Christineberg, was a male specimen 36 mm.

in length. On the Norwegian coast, on the other hand,

it has repeatedly been met with, in some years in

fairly large numbers, though at other times, like the

preceding species, it seems to be extremely rare. The

first specimens, 5 in number, were taken by Stuvitz

off Steen, near Bergen, in December, 1834. Off Aske-

wold, in the north of the Department of Bergen, Go-

vernor Christie took two specimens, which were

also placed at v. Duben and Koren’s disposal in the

Museum of Bergen. These writers also mention two

other specimens which they had personally taken in a

dredge, at a depth of about 30 fathoms, off Christi-

anssund, in July. 1843. Each of these specimens was

found hidden in the empty shell of a worm
( dice

-

topterus norvegicus). Both of the Norwegian zoologists

Sars have subsequently met with this species at several

spots in the south of Norway; and in recent years,

from 1875 to the present time, it has repeatedly been

found by Collett during the seine-fishery for Macke-

rel, Sprats and Cod in Christiania Fjord. In June,

1879, in particular, he took about a hundred specimens

among a small shoal of Herrings that was netted in

Sandvig, some Swedish miles south-west of Christiania.

June is approximately the spawning-season of this

species; and its habits are in all probability much like

those of Aphya minuta, in company with which it is

often found. Like the latter species it is also com-

prised among the fishes called A at by the Norwegians,

Id this respect Collett’s figure is less accurate than v. Duben and Koren’s and Day’s figures above referred to.
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and may be of no small importance as food for other

fishes, especially young Cod, small Gadidce and Her-

rings. The want of regularity in its annual appearance

at a certain spot may, therefore, be well deserving of

careful investigation, as we may possibly find herein

a clue to the explanation of the varying occurrence

of these last species at different spots and in different

years.

Crystallogobius Nilssonii has only once been found

out of Scandinavia. This find was made in Scotland,

where, according to Day, in May, 1868, Edward dis-

covered a male specimen in a pool on the shore near Banff.

Fam. < A L L I 0 N V M 1 1) JE.

Body elongated , more or less Cottiform
,
anteriorly depressed and posteriorly terete or of a rounded, quadrangular

shape. Two dorsal fins, the base of the anterior shorter than that of the posterior, and, the former composed

of flexible, simple rays. Anal fin in structure and position analogous to the second dorsal. Ventral fins of

normal structure and set far apart , but jugular, and generally longer and broader than the pectoral fins. Psendo-

branchice present. Six branchiostegal rays. Air-bladder and pyloric appendages wanting. No osseous connexion

between the suborbital ring and the preoperculum.

Bonaparte defined and established this family® as

a subfamily ( Callionymini) of the Gobioids, and Va-

lenciennes made the suggestion
6
afterwards adopted by

Richardson 0

,
when he gave the family the above name.

It is probably a question of no great importance whether

we follow Cuvier and Gunther, and retain the Drago-

nets within the Gobioid family, or place them as a

distinct family beside the latter. Like the Gobies they

a,re bottom-fishes, with the form of the body still better

adapted to their manner of life, depressed as it is,

sometimes almost to the base of the caudal tin. In

addition to the common character which lies in the

structure of the first dorsal fin, with its flexible rays

and short, but sometimes remarkably high shape the

resemblance between the Dragonets and the Gobies is

further enhanced, in particular, by the similarity of

their external sexual characters. Distinctive characters

for these families are, however, not wanting. In the

Dragonets the mouth admits of protrusion; and the

jugular ventral tins are set so far apart that the pos-

terior part of their membrane projects upwards along

the front of the base of the pectoral fins.

The family of the Dragonets is not rich in forms.

About 80 species are known, all but one, Callionymus

Agassisii, which, during the voyages of the American

steamer “Blake’’ between 1877 and 1880, was found at

a depth of 340 fathoms in the Gulf of Mexico'
6

,
be-

longing to the Eastern Hemisphere. By far the greater

part of them belong to the genus

CALLIONY M U S.

Body naked,, scales appearing, in some cases only, on the lateral line. Small, cardiform teeth on the intermaxillary

bones and in the lower jaw. The lower posterior corner of the preoperculum prolonged into a spinous point.

(Till-openings small, sometimes shrunk into two, round, foramina, one on each side of the occiput. Vertebrae about 20".

The ancient writers did not know this fish, to lionymus, derived from Aristotle 6
', who used it, how-

which LinnvEUS' has applied the generic name of Cal-
;

ever, according to Athenteus and Pliny, as a synonym

0 See Isis, 1833, p. 1199.

b Cuv., Val., Hist. Nat. Poiss., vol. XII, p. 202.

c Zool. Ereb., Terr., II, 2 (Ichthyol .), Method. List, p. IV.

d Bull. Mus. Comp. Zool., Harv. Coll., Mass., vol. XV, p. 29, fig. 207.

* From 19 to 21.

1 Syst. Nat., ed. X, tom. I, p. 249.

,J From Aristotle we only learn that Kaliieuvugog (fair-named) was a shorefish with a large gall-bladder. In the Dragonets the

gall-bladder is small, and it seems, therefore, improbable that the name was originally applied to them.
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of Uranoscopus. One of the Scandinavian species was

also originally" called Uranoscopus by Linnaeus, though

he afterwards changed the name to Trachinus
b

. The

oldest generic name, Dracunculus, derived from Pliny,

and intended to indicate the likeness to Trachinus

( Draco), was applied by Rondelet" to a Mediterranean

species of the genus, which was referred by Artedi to

the genus Cottas'
1

. The Swedish name “
SjoJcock” (Sea-

cook), according to Fries
6

,
really signifies Sea-cock;

and uFlyfjfish (Flying-fish), another Swedish name for

this genus, is an unconscious reminiscence of Exocoetus,

the name applied to the genus by Gesner and BelonF

All the species of this genus are salt-water fishes

which live alone or in pairs, always keep close to the

bottom at a moderate or great depth, do not wander

far, and are apparently monogamous. The males, in

particular, are adorned with the most beautiful and

various colours. The external distinction of sex, which

in other fishes in general is only slightly marked, is

shown in this genus by a considerable difference of

form as well as colour. In the former respect the rule

holds good in this case also, that in the males the first

dorsal fin is higher, the first ray being considerably

elongated; while in this genus the last rays of the se-

cond dorsal fin are also elongated, being, as a rule, at

least longer than the anterior rays of this fin. The

distinction of colour is expressed by the gayer and more

brilliant attire of the males. This difference between

the sexes led the ichthyologists of a period when little

attention had yet been given to this point, to describe

as distinct species forms which were really different

sexes of the same species. The changes of growth,

however, are also considerable; arid as the voung males

are externally very like the females, there was a double

cause for this confusion in the nomenclature. It is

Neill whom we have to thank for the first clear elu-

cidation !/ of the sexual characters. The changes of

growth in the most common Scandinavian Dragonet

were first described by Fries
7
'.

The two species which belong to the Scandinavian

fauna, may be distinguished as follows:

A : Base of the anal fin less than 2
/ s

of the distance from its beginning-O O
to the tip of the snout. Second

dorsal lin marked with several pa-

rallel, coloured, longitudinal bands Callionymus lyrci.

B: Base of the anal fin more than 2
/3

of the distance from its beginningo r'

to the tip of the snout. Second

dorsal lin marked with ocellated,

round spots, set in several rows... Callionymus maculatus.

The most common Scandinavian species is

a Mus. Ad. Frid., torn. I, p. 71: Uranoscopus pictus (S\v. Blasted).

h Fa. Suec., ed. 1, p. 106.

c Pise. Mar., lib. X, cap. XII.

d Gen. Pise., p. 49; Syn., p. 77.

e Slcancl. Fisk., ed. 1, p. 94.

J Muller, however, supposes (Zool . Dan. I, No. 36, p. 91) that the Dano-Norwegian name Fl6jfi.sk, which has given rise to Font-

oppidan’s description of the flight of the Dragonet, is derived, not from flyve (to fly), but from floy (vane, pendant).

g Mem. Wern. Nat. Hist. Soc., vol. I (1808 -1810), p. 529.

h Vet.-Akad. Handl. 1837, p. 39.

4
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THE GEMMEOUS DRAGONET (sw. sjokocken.)

CALLIONYMUS LYRA.

Plate XIV.

Length of the head from the front, point of the intermaxillary hones
,
when retrtided

,
to the hind branchiostegal

margin ", which is hidden by the skin
,
more than 24 % of the length, of the body

,
and to the anterior margin of the

gill-opening more than 18 % thereof or than 'V4 of the base of the anal fin. Base of the anal fin less than or equal

to
1

/i of the length of the body
,
and also less than (or at most equal to) either the length of the head as first given,

or the distance between the first dorsal, fin and the tip of the snout
, and lastly, about, 60 (61) % at most of the

distance between the beginning of the anal fin and the tip of the snout. Least depth of the tail at least 13 % of

the base of the anal fin, and the breadth across the insertions of the ventral fins at least 50 % of the latter.

The lateral line runs along the middle of the body.

running parallel to the

R. br. 6; D. 4|9(8); A. 9(8); P. 17—20; V.
J

/5 ;
C. £+7+.?;

Vert. 21*.

Syn. Gottus ossiculo pinme dorsalis primo longitudine corporis, J. F.

Gron., Act. Soc. Reg. Sc. Ups. 1740, p. 121, tab. VIII;

Uranoscopus ossiculo primo pinnae dorsalis primes longitudine
;

corporis, L. T. Gron., Mns. Ichth., I, p. 23, No. 64 (cf
1

adult. — Uranoscopus Lyra
,

Cat. Fish. Gron., Brit. Mus.,
j

ed. Gray, p. 42) + ZTVcuw. oss. pr. pin. dors. pr. triunciali,

Mus., 1. c, No. 65 (<T jun. = Uran. Dracunculus, Gat.,

1. c.) + Uran. oss, pr. pin. dors. pr. unciali, Mus., 1. c., p. 21, i

No. 63, excl. syn. (9— Uran. micropterygius
,
Gat., 1. e., p. 43).

|

Uranoscopus pictus

,

Lin., Mus. Ad. Fr., tom. I, p. 71.

Callionymus Lyra, Lin., Syst. Nat., ed. X, tom. I, p. 249; Mull.
? j

Zool. Dan., I, No. 36, p. 91 (ed. germ., Leipzig—Dessau),

tab. XXVII; Retz., Fn. Suec. Lin., p. 313; Nilss., Prodr.

Ichth. Scand., p. 92; SchagerstrSm, Vet.-Akad. Handl., 1833,

p. 127; Cuv., Val. Hist. Nat. Poiss., vol. XII, p. 266; Fr.,

Vet.-Alrad. Handl. 1837, p. 47
;
Id. et v. Wright, Skancl. Fisk.,

|

ed. 1, p. 95, tab. 22 et 23; Kroy., Damn. Fiske, vol. I,
J

p. 422; Nilss., Skand. Fn., Fisk., p. 212; Gthr, Cat. Brit.

Mus., Fish., vol. Ill, p. 139; Coll., Forh. Vid. Selsk. Christ.

1874, Tilliegsli., p. 62; ibid. 1879, No. 1, p. 37; Malm,
j

Gbgs, Boh. Fn., p. 443; Winth., Naturh. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 19; Mor., Hist. Nat. Poiss. Fr., tom.

2, p. 164; Day, Fish. G:t Brit., Irel
.,

vol. I, p. 174, tab.

LIV
;

Lillj., Sv., Norg. Fisk., vol. I, p. 648
;
Hansen, Zool.

Dan., Fiske, p. 37, tab. VI, figg. 8 et 9.

Callionymus dracunculus, Lin. (p. p>), Syst., 1. c.; Nilss.,

Prodr., 1. c.; Cuv., Val., 1. c., p. 274.

Callionymus draculus, Mull., Zool. Dan., I, No. 26, p. 65

(ed. cit.)
;
Retz., 1. c.

Obs. Even Pallas (Spicilegia Zoologica, Fasc. VIII, p. 25)

and after his time Nilsson (Prodr.) and Valenciennes (Cuv., Val.,

1. c.) have expressed the opinion, which according to 0. F. MOller

has also been current among the Norwegian fishermen, that Calliony-

mus lyra and dracunculus, as they have been determined in the North

Posterior dorsal fin marked 'with several coloured bands,

direction of the body.

European fauna, are only different sexes of the same species. But

Fries was the first to demonstrate on scientific principles that this is

really the case (See Vet.-Akad. Handl. 1837).

The males of the Gemmeous Dragonet are much

larger than the females. While the former, when full-

grown, measure from 25 to 30 cm., most of the females

taken are from 20 to 22 cm. long, and neither Fries

nor Lilljeborg had ever seen a female fully 25 cm.

in length. The body is depressed and roundish, taper-

ing posteriorly in a conical form; the belly is broad

and flat, and there is a longitudinal depression along

the back and also under the tail, which gives the trans-

section of the body behind the vent a close resemblance

to the figure 8 placed horizontally (°°). The greatest

breadth of the body, between the preopercular spines,

varies between about 18 and 20 % c
of its length, and

the breadth at the end of the anal fin between about

7 and 9 % d
of the latter. The depth of the body at

the base of the ventral fins apparently decreases with

age from about 1 1 to about 7
1

/2 % of the length of the

body, at the end of the base of the anal fin from about

6 to about 4V2 % > and the least depth, just in front of

the base of the caudal fin, from 4 to 3V3 %.

The head is depressed, but somewhat higher at the

middle than the sloping sides, forming a broad triangle,

the body being, therefore, broadest at the opercula, and

then tapering towards the snout. The frontal line forms

a slight downward curve. The snout is rounded to a

a This is formed by the upturned hranchiostegal ray which extends farthest back, and which is generally the most prominent posterior

boundary of the head. The hind margin of the gill-cover is formed by the Suboperculum, which is, however, hidden by the skin, and some-

times indistinct. The most trustworthy measurement of the length of the head, in order to determine this species, is that taken to the an-

terior margin of the gill-opening.

6 In young specimens according to Malm, 19 or 20, 6 of which are abdominal. In old specimens the number of the latter is 7 or 8.

c The least proportion we have found in 6 specimens, varying in length between 53 and 237 mm., is 17'7 %, the greatest 19’6 %.

a The least proportion we have found in the above specimens, is 6‘8 %, the greatest 8'6- %.

Scandinavian Fishes. 35
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point, strongly depressed and thin, resembling a labial

fold which covers the upper jaw, and underneath which

the latter may be drawn in. The margin of the upper

jaw, which projects beyond the lower, is formed by the

fairly firmly united and somewhat arcuate intermaxillary

bones, which form a kind of beak. These bones are

furnished with long nasal processes, which slide along

the facial bones, and contribute to the marked pro-

trusion of the upper jaw, when the mouth is opened.

The latter then acquires a tubular appearance, and is

turned obliquely downwards, as we have endeavoured

to show iu the outline drawing in Plate XIV. The

maxillary bones are very small, situated behind the

intermaxillaries and hidden by the labiate skin of the

snout, their lower end being visible only when the

mouth is opened and protruded. Both jaws are fur-

nished with fairly fleshy lips and very small, cardiform

teeth. There are no teeth on the palate or on the

tongue, which is small, cartilaginous and rounded to a

point, with a small, soft rim round the free tip. A

small, transverse, membranous fold appears on the pa-

late, but there is no corresponding fold below it. The

eyes are set high and close to each other, but are turned

in a lateral direction, the eyeballs, which project above

the level of the forehead, being superiorly depressed.

The pupil is kidney-shaped, there being a lobate process

in the upper- margin of the iris. The nostrils are very

small and are set quite close to the eyes; the anterior

opening is somewhat tubular, the posterior almost in-

visible. At the lower corner of the preoperculum we

find a projecting hand-shaped process, which is gener-

ally furnished at the end with 3 pointed, subulate spines,

directed upwards and backwards, and inferiorly with a

spine pointing forward, which lies, however, along the

base of the process, hidden by the skin, and is there-

fore easily overlooked. The fish is not unskilled in the

use of these weapons. When an attempt is made to lift

it, it expands the gill-covers, like the Bullheads, the

spinous processes being thus erected. The operculum

is small and very thin, with soft, cartilaginous margin.

The gill-openings are small round holes on each side

of the occiput, with a thin, loose membrane at the

margin, which closes them like a valve. The remainder

of the opercular margin is united to the body by the

skin, 'fhe branchiostegal membrane is furnished with

6 rays, all fine and soft, with hairlike tips, the upper-

most three being especially long and bent round the
I

opercular margin. The branchial cavity is narrow, with

small gills and narrow openings between the arches;

the anterior margins of the latter are furnished with

two rows of small, verrucose, osseous protuberances (gill-

rakers). Idle upper pharyngeals are loosely united into

two rounded almond-shaped plates, entirely rough with

line, cardiform teeth. The lower pharyngeals are of the

ordinary oblong shape, and are armed in the same way.

The skin of the body is throughout thin and smooth,

without any trace of scales, and covered with an abun-

dant mucous secretion. At several spots it is so loosely

attached to the body that it may be raised into folds.

The lateral line is scarcely visible, but runs in the form

of a somewhat raised seam along the middle of the

sides, its course being fairly straight, though somewhat

winding. It advances out to the hind margin of the

caudal fin, lying between the third and fourth rays

thereof. Straight across the occiput there runs a- con-

necting-duct between the two lateral lines. On the

hind part of the body, from the middle of the second

dorsal fin, we generally find transverse branches of the

lateral line, alternately in an upward and a downward

direction, one running straight up, and the next, which

is shorter, obliquely downwards. One or two such

branches rise from the lateral line on each side, meet-

ing at the dorsal edge, just in front of the caudal fin,

and thus forming connecting ducts. The vent is situ-

ated in front of the middle of the body, almost verti-

cally below the second ray of the second dorsal fin.

Two dorsal fins rise from the depression which runs

along the dorsal edge. The anterior is triangular, and

begins above the upper angle of the base of the pec-

toral fin, at a distance from the middle of the point of

the intermaxillary bones, when drawn back, which mea-

sures from 25 to 28 % of the length of the body. It

contains only four, simple, soft-tipped rays, which are

followed by the fin-membrane out to the very tip. The

first ray is the longest, the others gradually diminish-

ing in length. The second dorsal fin, which begins near

the end of the first, generally contains eight “ simple

rays, all of which are articulated, and at the end one

ray branched down to the base, and with the branches

also divided at the tip. The length of its base de-

creases with age from about 26 to 23 % of the length

of the body. The anal fin is of the same shape and

structure as the second dorsal, but begins a little farther

back than the latter, the distance between it and the

Sometimes only 7

.
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tip of the snout being from about 43 to 41 % of the

length of the body, and also ends a little behind the

termination of the second dorsal fin. The length of its

base varies between 26 and 23 % of that of the body.

The shape of the pectoral fins, when expanded, is

almost rhomboid, at other times lanceolate, though some-

what broad; and their points extend a little beyond the

vent. Their base is long. They contain one simple

ray and from 17 to 19 branched at the tip. When

the total number of rays is 18, the eighth is the longest,

when it is 19, the eighth and ninth are equal in length

and longest, and when 20, the ninth ray is the longest.

These rays are very distinct, though fine, and are united

by a thin membrane.

The ventral fins, which are set far apart, in a

horizontal position, somewhat in front of the base of

the pectoral fins, are united to the anterior side of the

latter by the fin-membrane. They contain one simple

ray and five repeatedly branched at the tip and thick

at the base. The simple ray is very small and closely

united to the second; the others gradually increase in

length, the last ray being the longest or, at least, of

the same length as the next to it, and extending to

the vent or, in old males, even to the beginning of the

anal fin. The relative length of these fins decreases,

however, with increasing age from about 22
1

/2 to 19 %

of the length of the body. The breadth of the pelvis

across their base, on the other hand, shows even rela-

tive increase with age, varying between about 12 and

147 2 % of the length of the body, and being greatest

in the females.

The caudal fin is long and rounded at the end,

its length, in the females and young specimens, being

about 19 or 20 % of that of the body, greatest in the

males, in which, according to Krgyer, it may rise as

high as 25 % thereof. It is composed of seven middle,

bifid rays and a varying, but comparatively small,

number of supporting rays on each side. The number

of the latter is generally 3, this being most often the

case at the lower margin, but at the upper margin in

particular it varies between 1 and 4.

The remainder of the external sexual distinctions

are as follows:

1. Old male (Plate XIV, fig. cf). Head more

elongated, obovate, its length from the margin of the

upper jaw, when drawn back, to either of the gill- open-

ings being about 23 % of that of the body. Snout also

long, its length being about equal to the distance be-

tween the hind margin of the gill-cover and that of

the eye or about 13 or 14 % of the length of the body,

the eyes being thus set behind the middle of the head.

The two dorsal fins contiguous at the base. The an-

terior rises in a falciform shape to a considerable height,

which may be more than half the length of the body,

the tip of the fin, when depressed, extending beyond the

base of the caudal fin. The tip is formed, however,

entirely by the first ray, which is the longest, being

nearly twice as long as the second, three times as long

as the third, and seven times as long as the fourth.

In the second dorsal fin, the height of which is only

V 3
of that of the first, the middle rays are somewhat

shorter than the anterior, which in their turn are shorter

than the last ray, which is the longest, and, when

erected, points obliquely in a backward direction. The

upper margin of the fin is thus as it were incised, and

the posterior part of the fin is so high that, when de-

pressed, this fin also extends beyond the base of the

caudal fin. The anal fin is also much higher behind

than in front, the last ray being so long that the points

of its branches extend beyond the base of the caudal

fin. The caudal fin is of nearly the same length as the

head, and the other fins are also larger than in the fe-

males. Behind the vent we find a long, conical papilla.

The colouring is above yellowish brown and below

yellowish, the belly being white with a dash of yellow.

Along the sides there run two handsome, azure bands,

separated by a somewhat broader, greenish stripe. The

upper of these blue bands is generally broken up an-

teriorly into spots. Above these bands we find a longi-

tudinal row of bright green spots, which are continued

on the head across the gill-cover, and mingled with

the handsome, blue and violet spots and short, irregular

stripes which adorn the sides of the head and a part

of the snout. The lips are also alternately violet

and blue. Iris bright green, with a fairly broad,

brown stripe above and below the pupil, which often

has a bluish lustre. First dorsal fin bright yellow,

with three, small, oval, light gridelin spots edged with

blue, at the base, one between each pair of rays, and

a wavy band of the same colour and edged in the

same way, running from these spots and following each

mesial line of the membrane between the first three rays.

Second dorsal fin marked with several bands, succes-

sively green, yellow and light blue, and running trans-

versely across the fin (i. e. in the direction of the body),

three of them being generally continuous and edged
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with a darker blue, and one broken up into spots,

running nearest the upper margin of the tin. These

bands begin at the first, ray in the form of large, ex-

tended spots, advance in a, somewhat winding course,

and posteriorly bend upwards, towards the upper mar-

gin of the fin. The lowest ones are the darkest, the

others growing gradually lighter in colour the nearer

they approach the margin of the fin. Caudal fin green

at the base, shading into yellow towards the hind mar-

gin, and marked with irregular, longitudinal, inter-

rupted bands, which are blue at the base of the fin

and violet at the margin. Anal fin of a, uniform drab,

but in certain lights shading into a handsome violet.

Ventral fins yellow at the base and green at the tip,

marked with a varying number of handsome blue spots.

Pectoral fins of a lighter yellowish gray, marked with

spots forming transverse bands of several colours across

the rays, and with a few, bright blue spots at the base

of the latter.

This description is generally true of the coloration

of the males, which is subject, however, to innumerable

individual variations. It, is seldom that we find all the

parts of an individual specimen equally perfect in co-

lour; now one part comes out, and now another, seem-

ingly at the expense of the others. The beautiful co-

lours which adorn this fish during life, are also highly

evanescent, and in most cases rapidly disappear after

death.

2. Female (Plate XIV, figs. 9). Head short and

triangular, with pointed snout. In a female, 235 mm.

long, the head measures about 18 % of the length of

the body, in another, 185 mm. long, 20 % thereof.

Eyes set about half-way along the head. Length of

the snout in old specimens about 9 or 10 % of that of

the body, in young 7
x

/2 or 7 %, and always less than

the distance between the anterior margin of the eye and

the gill-opening, or than the distance between the pos-

terior margin of the eye and the margin of the oper-

culum. Dorsal fins some distance apart at the base,

and their mutual relation in respect to height the con-

trary of that existing in the males, the first being not

only lower than the second, but so low that the first

arid longest ray measures only Vio °f the length of

the body. The tip of this ray, when depressed, ex-

tends only to the base of the first ray of the second

dorsal fin. The anterior rays of the latter are longer

than the last, ray, the branches of which, when de-

pressed, do not extend to the base of the caudal fin.

The last- ray of the anal fin is somewhat longer than

the first, but, when depressed, falls far short of the

base of the caudal fin. Behind the vent there is only

a, rudiment of the conical papilla.

The whole of the upper part of the body, above

the lateral line, and the head are of a- yellowish brown

colour, marbled with greenish spots of varying size and

shape and brown dots. The spots are encircled by dark

brown rings, which at certain points coalesce, assume

a darker colour, and form as it were faintly traced

transverse bands across the back. The usual number

of these transverse bands is three, the first, which is

also the narrowest, being situated at the beginning of

the second dorsal fin, the second, which is also the

broadest and most distinct, at the end of this fin, and

the third just in front of the base of the caudal fin.

Sides below the lateral line whitish and semi-trans-

parent, with a few, large and scattered, brown (some-

times blackish brown) spots, which are arranged in two

somewhat irregular rows and surrounded by a broad

strip of bright, brassy yellow. Belly milk-white, and

the lower part of the tail as clear as water and almost

transparent. Along the lateral line a dark brown,

broken streak. Iris with a narrow, golden ring round

the pupil, which is black, shading into blue. First ray

of the first dorsal fin yellowish brown, with a few

greenish transverse bands, and the membrane uniting

the last- three rays deep black and covered, as it were,

with a net of fine, dense, brownish yellow veins. This

singular marking is peculiar t-o the female and highly

characteristic. Second dorsal fin marked with three

brown bands, which are often interrupted, the first,

along the base of the fin, the second, which is the

broadest and most distinct, along the middle of the fin,

and the third at the margin. Between them two other,

faint, bluish bands may be traced. The rays of this fin

are whitish and transparent, the first being marked with

several brown transverse bands, the second with only

three at the tip, the next rays with two and the la-st-

ra-ys with only one. Anal fin of a- uniform, whitish,

almost milky colour. Ventral fins of the ground-colour

of the body, with a few irregular, brown spots, inter-

spersed with one or two of bluish green. Membrane

of the pectoral fins pale gray and transparent, and the

rays spotted alternately with yellow and brown, these

spots forming broken transverse bands across the fins.

Caudal fin with yellowish rays and three large, indis-

tinct, light brown, transverse bands, strewn with spots
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of a. darker brown, which on the lower part of the fin

becomes almost black. The lowest ray is entirely white,

and the next to the lowest white at the tip.

3. Young male. When very young, the male is

extremely like the female; and until Fries’s time the

two sexes of this species in their juvenile stage were

confused by most ichthyologists who had not examined

the internal sexual organs. The same colour, the same

short head, the same relative size of the parts of the

body meet us in the young males as in the females,

'fhe only external point by which we can always re-

cognise the young male, is the somewhat greater height

of the first dorsal fin, which is always somewhat higher

at least than the second dorsal, and always without the

black colour between the rays. But as it grows, the

young male has less and less of the appearance of the

female, and gradually adopts the shape and dress which

belong to the full-grown male. This transition may

be illustrated most clearly by a comparison between

young males of different sizes. Let us choose four

specimens, the first 163 mm. in length, the second 179,

the third 197 and the fourth 222. In the first the

length of the head to the occiput is not quite
1

/5 of

the length of the body, in the second exactly 7r>- In

both the relative length of the snout is the same as in

the full-grown female. In the third specimen the length

of the head is somewhat more than
1

/5 of that of the

body, and the distance between the tip of the upper

jaw and the eye is equal to that between the anterior

margin of the eye and the gill-opening, but less than

that between the posterior margin of the eye and the

margin of the operculum. In the fourth specimen the

length of the head is still greater in proportion to that

of the body, and the length of the snout is very nearly

as great as in the full-grown male. In the first speci-

men the first ray of the first dorsal fin measures less

than 7d °f the length of the body, but in the fourth

specimen more than
1

/s thereof. In the first specimen

the tip of this ray, when depressed, extends to the tip

of the first ray of the second dorsal fin, in the second

specimen to the tip of the fourth ray of the latter fin,

and in the fourth specimen to the tip of the sixth ray

thereof. In the first three specimens the tAvo dorsal

fins are still separated at the base, as in the full-groAvn

female, in the fourth, on the other hand, they are al-

most united. In none of these specimens does the last

ray either of the second dorsal fin or of the anal, Avhen

the fin is depressed, yet extend to the base of the

caudal fin, but the distance gradually decreases from

the first specimen to the fourth.

The coloration of all four is most like that of the

female, but here and there in the first two specimens,

and still more frequently in the fourth, we find some-

thing of the dress of the older males.

We have never found a single young male during

the spaAvning-season Avith the sexual organs fully de-

veloped; and Ave therefore conclude that all of those

Avhich have the colouring and the external characters

described above, are not yet capable of propagating

their species. They probably do not possess this poAver

until the first dorsal fin (taken as an example of the

general development) has attained the length it pos-

sesses in the old males. IloAvever, as Ave used the

length of the body to express a comparison between

the specimens, it may not be superfluous to remark

that the length of the fish cannot ahvays be regarded

as a trustworthy measure of its age. Among numerous

individual exceptions Ave have found a male fully de-

veloped, but only 200 mm. in length.

On examination of the intestines as they lie in

the abdominal cavity Ave find an unmistakable resem-

blance between the Gemmeous Dragonet and the Bull-

heads. The intestinal canal is fairly long. The sto-

mach, Avhich is Avithout any trace of pyloric appendages,

appears only as an expansion of the intestine. The

intestine proper forms several bends, and has extremely

thin Avails. The liver, Avhich is of a nankeen-yelloAV,

consists of one single piece, Avithout true lobes. It lies

principally to the right, and partly envelops the first

bend of the intestine. The gall-bladder is small and

oblong, and lies in an incision in the liver. The air-

bladder is Avanting. The kidneys are triangular, and lie

Avith the broad end in front, posteriorly tapering to a

point. The urinary bladder is large, clear, thin-Avalled

and obovate. The peritoneum is Avhite and shiny. The

ovaries are united behind, but distinct in front. The

testicles are oblong and distinct, and in the young male

are externally much the same as in certain birds. They

are situated someAvhat behind the middle of the ab-

dominal cavity.

Of the peculiarities of the skeleton Ave shall re-

mark only the absence of the subcranial tube (for the

optic muscles); the partition wall between the orbits,

on the other hand, is ossified to a great extent, at

least in front (os orbitosphenoideum ), though thin. The

operculum and preoperculum are considerably reduced,
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the latter consisting almost entirely of the above-

mentioned spinous process, and the former resembling

a scalene triangle, with its articulation with the hyo-

mandibular bone at the obtuse angle, and with the

suboperculum, which is large and far more like the

ordinary operculum in shape, attached to the longest

side. The suboperculum thus forms the entire hind

margin of the gill-cover.

The Gemmeous Dragonet occurs along the whole

west coast of Europe, from the south of Spain" as far

north at least as the neighbourhood of Trondhjem. It

also enters the Sound, where it was observed in 1743

by Linnteus. It is, however, very rare there, of some-

what more frequent occurrence off Kullen, and still

more common on the coasts of Bohuslan and Norway.

It is nowhere found, however, in large numbers, only

solitary individuals being taken during the fishery for

some other species, notably the Herring. Not a single

exception to this rule has been observed even during

the spawning-season, whence it seems highly probable

that this fish always lives alone or in pairs. The entire

form of the body shows that it is a bottom-fish of

sluggish temperament and slow in its movements; and

the knowledge we possess of its manner of life, con-

firms this impression. It prefers deep water — the

Royal Museum has obtained from the fishermen on the

Jutland Reef a female 168 mm. long, taken at a depth

of between 100 and 200 fathoms — and probably a

soft bottom. It is usually only during the spawning-

season, which occurs in November and December, that

it approaches the shore, and it is most often taken at

this period. In Sweden the females are much rarer

than the males 6
.

Several inductions drawn partly from its manner

of life and partly from its structure, lead us to believe

that this fish is monogamous. Saville-Kent c

,
who

had witnessed the operation of spawning in an aqua-

rium, writes as follows: “At such times the male, re-

splendent in his bridal livery, swims leisurely round

the female, who is reclining on the sand, his opercula

abnormally distended, his glittering dorsal fin erect,

and his every effort being concentrated upon the en-

deavour to attract the attention and fascinate the af-

fections of his future mate, much after that manner

of courting commonly pursued by the male birds of

the Pheasant family and Callinacete usually termed

“strewing”. The female, at first indifferent, becomes

at length evidently dazzled by his resplendent attire

and the persistency of his wooing, she rises to meet

him, the pair — so far as such a course is practicable

with fishes — rush into each other’s arms, and, with

their ventral areas closely applied, ascend perpendicu-

larly towards the surface of the water. In connection

with these manoeuvres, it may safely be predicated that

the ova are extruded and fertilised, but in the limited

depth of water of an aquarium tank, the matrimonial

tour cannot, apparently, lie sufficiently prolonged to

assure the consummation of this act; the fish after

reaching the surface being projected by their previously

gained impetus slightly above the water, when, falling

apart, they sink slowly to the bottom, and the process

after short intervals is repeated.”

The Dragonets are extraordinarily tenacious of life

in comparison with other salt-water fishes, and can pre-

serve life for lengthy periods out of the water. Their

closely covered gill-openings, which help the gills to

retain their moisture, and protect them against the

effects of immediate contact with the atmosphere, are

especially conducive to this result. In spite of its

phlegmatic temperament the Dragonet is by no means

clumsy in its movements. “In its resting-place on the

bottom,” says CouciG, “the size and position of its

ventral fins afford it support, while, by a very slight

motion in them, it is able to raise itself in an instant

for escape, or to seize any object it wishes to devour.”

Of the females and young males, which, it is stated,

sometimes seek shelter by burying themselves in the

sand at the bottom", Couch remarks, according to Yar-

eell/: “They keep at the bottom, among sand or stones,

and never rise but to pass from one station to another,

which is done with great suddenness, and rapidity. They

possess great quickness of sight, and dart with swift-

ness when alarmed, though not to a great distance; and

I have seen the Sordid Skulpin repeatedly mount after

“ Steindachner, Stzber. K. K. Akad. Wiss. Wien, LVII (1868), I, p. 416.

6 It does not seem to occur in the Mediterranean. Cf. Ninni, Atti 1st. Venet., ser. 5, tom. 4, p. 1049.

c Brit. Mar., Freshw. Fish., Handb. Gt. Intern. Fish. Exbib. London 1883.

d Hist. Fish. Brit. Isl., vol. II, p. 175.

e L. c., p. 178.

f Brit. Fish., ed. 2, vol. I, p. 303.
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prey, and invariably return to the same spot again.”

The Dragonets live on small prey, which may be easily

seized. In the stomach we generally find several kinds

of small crustaceans and univalves, and the thin in-

testinal canal is crammed with the crushed shells of

these animals.

As the Dragonets belong to the species despised

by the fishermen, there is no particular method of fish-

ing for them; and the few specimens that are acci-

dentally taken, are thrown away. For all this, their

flesh is very fine, white and agreeable, and would, with-

out doubt, furnish an appetising dish, if sent to table.

Occasionally, though seldom, a specimen or two may

be taken on the hook during summer, but most of the

catches are made in nets or large Herring-seines.

(Fries, Smitt.)

THE LESSER DRAGONET.

CALLIONYMUS MACULATES.

Plate XV, fig. 1.

Length of the head from the front 'point of the intermaxillary hones
,
ivlien retruded, to the hind branchial margin “,

which is hidden by the skin
,

less than 24 % of the length of the body, and to the anterior margin of the gill-

opening less than 18 % thereof or than
2

/3 of the base of the anal fin. Base of the anal fin more than 26 %

of the length of the body, and also more than either the length of the head as first given, or the distance between

the first dorsal fin and the tip of the snout, and lastly at least about 70 % of the distance between the anal fin

and the tip of the snout. _Least depth of the tail at most about 12 % of the length of the base of the anal fin,

and the breadth across the insertions of the ventral fins at most about 47 % of the latter. Course of the lateral

line considerably above the middle of the sides. Posterior dorsal fin marked with ocellated round spots, set in

several transverse rows.

R. br. 6; D. 4|9(8); A. 9; P. 18 1. 19; V. V5 ; G. w + 1 +x.

Syn. Dracunculus, Willughby, Hist. Pise., lib. IV, cap. XXV
;
Ray,

Syn. Meth. Pise., p. 79; nee Rondelet.

Callionymus dracunculus, Brunn., Ichthyol. Massil., p. 17;

Schagerstr., Vet.-Akad. Handl. 1833, p. 133, tab. I, figs

1— 3 (nec synon., nee fig. 4).

Callionymus maculatus
,

- Raf., Caratt., p. 25, sp. 60, tab. V,

fig. 1; Bp., Icon. Fn. Ital., tom. Ill (Pesci), No. 104, tav.,

figs 2 et 3, fasc. Ill; Fr., Vet.-Akad. Handl. 1837, p. 48;

Id. et v. Wright, Skancl. Fisk., ed. I, p. 102, tab. 24; Kr.,

Damn. Fisice

,

vol. 1, p. 442; Nilss., Skancl. Fn., Fisk., p.

216; Gthr, Cat. Brit. Mus., Fish., vol. Ill, p. 144; Ca-

nestr., Arcb. Zool., Anat., Fisiol., vol. II, p. 110, tab. 1,

fig. 2; Gthr, Ann., Mag., Nat. Hist., ser. 3, vol. 20, p. 290,

tab. V, fig. A; Steind., Stzber. Akad. Wiss. Wien, LVII

(1868), I, p. 416; Coll., Fork. Vid. Selsk. Christ., 1874,

Tillaegsh., p. 62; Malm, Gbgs, Boll. Fn., p. 444; Mor.,

Hist. Nat. Poiss., Fr., tom. II, p. 169; Day, Fish. G:t

Brit., Irel., vol. I, p. 177, tab. LIII, fig. 5; Lillj., Sv.,

Norg. Fn., Fisk., vol. 1, p. 666.

Callionymus lyra, Risso, Ichth. Nice, p. 113; Fur. Mer., vol.

Ill, p. 262. Call, cithara + Call, reticulatus, Cuv., Val.,

Hist. Nat. Poiss., vol. XII, pp. 280 et 284.

Obs. Though the oldest post-Linnsean name of the species is

dracunculus, and though Brunnich’s description is conclusive proof

of his having correctly understood the difference between this species

and the preceding one, still the reiterated misuse of the name drac-

unculus in previous writers seems to render it advisable to let this

name drop. Schagerstrom does not quote Brunnich as his authority,

but grounds his opinion on those of his predecessors who have wrongly

described the female of Call, lyra as a distinct species, under the

name of Call, dracunculus; and in SchagerstrSm dracunculus, which

in Linnteus etc. was a half-species, so to speak, becomes a double

species, for he describes and figures a young female of lyra as a

specimen of the former. The original of his fig. 4 is preserved in

the Royal Museum, and, as Lilljeborg has also remarked, is a female

of the preceding species. This is also shown by the measurements

which Sci-iagerstrom has given in his description, of the length of

the head and the caudal fin, and of the distance between the anal

fin and the point of the chin, as well as by his description of the

colouring of the second dorsal fin, though the correctness of these

characters can no longer be tested by an examination of the specimen,

the body of which has once been dried until hard and bent. Fries

had no opportunity of examining this specimen, which did not come

into the possession of the Royal Museum until 1851, when it was

bequeathed to the collections by Schagerstr6m; but in the first edition

of “Scandinavian Fishes" he writes: “to judge by the description it

must have been an ordinary female specimen of C. lyra."

“In a genus so natural as Callionymus,'’ writes

Fries in the Transactions of the Swedish Academy of

Science for 1837, “where the difference between the

sexes is also so considerable, and the relative size of

the parts of the body so subject to changes of growth,

the diagnosis of the species must always be fraught

with difficulty. To judge by the relations between the

See p. 273, note a.
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two northern species, we must have recourse to the

evanescent coloration, if it be necessary that the differ-

entia specifica shall embrace both sexes as well as the

younger specimens.” The attempt we have made in

the above diagnosis to range by side of the most con-

stant chromatic character the tenable characters of form,

is based on a comparison between six specimens of the

preceding species and five of the species now under

consideration. With a more abundant supply of ma-

terials for examination in the case of Callionymus

maculatus, of which we have examined only one female,

we may find some exceptions to these characters, the

general validity of which appears, however, from the

following table:

Callionymus maculatus.

Leugth of the body expressed in millimetres

Length of the head to the hind branchiostegal margin in % of the length of the body

„ „ „ „ „ „ gill-opening „ ,, „ „ „ „ „

,, „ „ „ „ „ „ ,, „ „ ,,
base of the anal fir>

Base of the anal tin in % of the length of the body

Distance between the first dorsal fin and the tip of the snout in % of the length of the body.

Base of the anal fin in % of the distance between it and the tip of the snout

Least depth of the tail in % of the base of the anal fin

Breadth across the insertions of the ventral fins in % of the base of the anal fin

Length of the caudal fin in % of the distance between the first dorsal fin and the tip of the snout

Length of the snout in % of the length of the body

Longitudinal diameter of the eye in % of the length of the snout

Breadth of the head across the preopercular spines in % of the length of the body

Depth of the body at the insertion of the ventral tins ,, „ ,, „ ,, „ „ „

Length of the 1st ray of the 1st dorsal fin „ „ „ „ „ „ „ „

find
51 55 55 55 55 55 55 ,, ,, ,, ,, ,, ,,

Base of the second dorsal fin
,, „ „ „ „ „ „ „

Length of the pectoral fins „ „ „ „ „ ,, „ „

„ „ „ ventral „ „ „ „ „ „ „ „ „ —

.

Distance between the ventral fins and the tip of the snout ,, „ „ ,, „ „ ,, „

Callionymus lyra.

The

Skaw,

17

fths.,

blue

clay

bottom.

Theel

and

ip

1Q7«

Bohusliin.

Fries,

November

1836.

Stromstad

Fjord.

C.

A.

Hansson,

August

1880.

The

Sound.

Schagerstrom,

July

1830.

Bohusliin.

A.

H.

Malm,

1882.

o

p

*—l 'o"
GO £CDO ‘

CO

t-<

o

*

Skelder

Bay.

Theel

andjj

Trybom,

July,

1878.

From

the

old

collections

of

the

Royal

Museum.

Locality

not

specified.

Jutland

Reef,

100

—

200

fathoms,

1880.

Bohusliin.

Fries,

Julv,

1835.

Bohusliin.

Fries,

July,

1835.

9 a” d1 d1

d" a* 9 9 9 c? d

G1 102 111 138 146 53 83 163 168 191 237

22.9 22.3 22.5 22.4 21.2 26.8 25.0 26.3 26.8 26.2 28.9

17.2 16.7 17.i 15.2 14.4 19.8 18.9 19.4 20.2 20.4 23.2

62.5 60. o 60.3 55.2 54.4 79.5 77.3 84.8 83.0 86.7 94.i

27.5 28.o 28.4 27.5 26.4 25.o 24.4 23.o 24.4 23.5 25.0

24.6 22.3 22.o 20.3 20.2 26.4 25.5 26.2 27.i 27.7 27.5

70. o 75.0 81.2 80. o 80.4 57.4 60. o 56.o 60.4 58.6 60.8

11.9 12.3 ll.i 12.6 12,4 15.9 15.7 14.7 16.0 15.i 13.5

46.g 46.7 38.7 42.i 41.4 50. o 51.7 62.i 56.0 61.i 54.2

83.3 88.5 100. o 117.0 117.8 71.4 75.5 79.4 72.5 70.o 78.4

6.7 6.8 7.2 7.2 6.8 7.5 7.8 9.i 10.1 9.6 13,6

97.6 85.7 87.5 80. o 80. o 90. o 86.i 63.3 54.7 54.o 43.8

16.4 16.7 13.5 14.5 13.7 18.3 18.i 17.7 19.6 17.8 18.i

9.8 7.8 8.i 8.3 7.5 10.4 10.8 7.6 9.5 9.4 8.8

9.3 24.8 52.2 37.7 37.0 9.o 10.2 10.i 9.2 24.8 60.8

15.4 23.4 29.3 31.5 29.0 13.2 15.6 14.3 13.i 13.8 14.o

21.3 26.5 27.o 25.4 25.3 25.i 26.i 23.3 23.2 23.o 24.0

18.5 17.i 17.i 16.7 18.8 18.i 17.8 17.7 19.0 16.3 16.o

21.3 18.6 20. o I8.i 19.4 22.6 21.4 20.2 19.8 19.i 19.0

18.8 17.6 17.i 17.4 16.6 21.3 18.o 20.2 20. o 21.o 21.9

This table also shows the most important changes

of growth and sexual differences. The most distinct

and remarkable instances of the former are expressed

in the proportion between the length of the head to

the gill-opening and that of the body. This proportion

sinks in Callionymus maculatus

,

but rises in Call, lyra
,

the two species thus showing different directions of

development, and being most closely allied during youth.

The sexual difference which appears in the distance be-

tween the ventral fins and the tip of the snout, and

which in Call, lyra is less in the female than in the

male, also seems to show that the female characters

have fixed the direction of development in Callionymus

maculatus, and the male characters in Call. lyra. This

seems to be also the case with the average height of

the second dorsal fin, which in Callionymus lyra is rela-

tively greater in the female than in the male (with the

exception of the last ray), and is generally greater in

Call, maculatus than in Call, lyra, though the females

of both species are much alike in this respect.

With these exceptions we can find no remarkable

difference, in the form, the position of the parts of the

body, or the number of the fin-rays, between this spe-

cies and the Gemmeous Dragonet; and we may there-

fore refer the reader to the description of the latter

species. In the colour and the markings, however, there

appear considerable differences between the two species;

and it is by these characters that we may most easily
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distinguish between them. The male which Fries and

y. Wright obtained in Bohuslan, and which they kept-

alive for some time under their own observation, is thus

described by the former:

“Above greenish yellow, and below a very pale

flame-yellow. The whole of the back and the upper

part of the head thickly strewn with small, irregular,

ferruginous spots of different size and shape. Along

the sides of the body a few irregular rows of round

spots, partly light blue and partly blackish brown, most-

of them being surrounded by a greenish ring. Lips

and the sides of the gill-cover with a few short, light

blue bands and large spots. Iris greenish, with a light

flame-yellow ring, darker in the middle, next the pupil,

which is tinged with blue. First dorsal fin of a very

light, grayish colour, with somewhat darker rays, each

ending in a snow-white tip. On the membrane between

the first three rays three, dark green spots, one above

another, and between them two others, which are snow-

white; two more spots of a snow-white colour surround

the hind margin of the middle dark green spot; be-

tween each pair of rays in the rest of the fin two dark

green spots, the upper oblong and elongated into a

point, and two, very small, round, snow-white spots;

behind the fourth ray only one spot of each colour.

Second dorsal fin very light and transparent, changing

colour according to the background on which it appears.

On this fin four transverse rows of round, green spots,

containing a darker centre; the lowest row the darkest,

the others becoming gradually lighter as they approach

the upper margin of the fin; these spots are so ar-

ranged that one spot in each row lies between each

pair of rays. But besides these fairly distinct, ocellated

spots we find five rows of more indistinct, snow-white

spots, each encircled by a yellow ring, the lowest four

rows being in a line with the green spots, there being

a white spot in front of each of the latter. The fifth

row lies close to the upper margin of the fin, and con-

tains the most distinct rings, but only a slight trace

of the green, ocellated spots. Anal fin without spots,

whitish at the base and shading into violet towards

the margin. Caudal fin whitish, with scattered, ferru-

ginous spots at the base, yellowish, longitudinal spots

in the middle, and light blue spots along the tip. Pec-

toral fins whitish, shading into yellow, with yellow

rays, marked with russet spots, which form broken

“ Bonaparte, ]. c.; Steindachner, 1. c. Giglioli, Espoz. Ii

b Gthp., Ann. Mag. Nat. Hist., ]. c.

transverse bands across the fins. At the base of these

fins a few, blackish brown, round spots and light blue

streaks. Ventral fins flame-yellow at the base, a hand-

some light green towards the tip, and blue at the mar-

gin. At the base of these fins some small, round,

scattered, snow-white, ocellated spots.”

The coloration of the female, according to Bona-

parte, is essentially the same; but in the females of

this species, as in those of the preceding one, the hind

part, at least, of the membrane of the first dorsal fin

is black.

The Lesser Dragonet is one of the rarest Scandi-

navian species. In the Mediterranean, which is pro-

bably its true home, it is all the commoner". In re-

cent times (1867) a specimen was taken by Gwyn
Jeffreys 6

off the Hebrides, at a depth of 80 or 90

fathoms. Up to that time it was a notable peculiarity

that this Mediterranean species should also belong to

the Scandinavian fauna: About 1830 it was found in

the Sound, off Landskrona, by Dr. Schagerstrom, and

in Gullmar Fjord, off Fiskebackskil, by Professor Fries.

The three specimens from the neighbourhood of Bergen

which have been presented by Governor Christie to

Bergen Museum, probably date from the same period.

All these specimens were males. There is no sub-

sequent record of its occurrence in Norway, though it

has several times been found in the Skager Rack. Pro-

fessor Malm obtained two male specimens in Bohuslan,

the one 95 mm. in length, and taken at the entrance

of Gullmar Fjord (3rd Aug., 1863), and the second

125 mm. in length, and taken at a depth of 16 fathoms,

off Vinga near Gothenburg (2nd June, 1873). During

the voyage of the gunboat Gunhild, in July, 1878, Dr.

Theel and Dr. Trybom took three specimens, two males

and one female, between 60 and 70 mm. long, on a

clayey bottom at a depth of from 17 to 30 fathoms,

between the Skaw and the Nidingen Islands. Mr. C. A.

Hansson has forwarded to the Royal Museum a- male

1 1 1 mm. long, from Stromstad Fjord, where it was

taken at a depth of 30 fathoms, on the 23rd of Au-

gust, 1880; and in 1882 Dr. A. H. Malm forwarded

from Bohuslan the largest example of this species yet

discovered, a male 146 mm. in length. A female 99

mm. long, the largest on record, and described by

Professor Lilljeborg as having “fairly large, though

not ripe, eggs”, was taken in July, 1883, by Professor

n. di Pesca in Berlino 1880
,
Sez. Ital., Cat., p. 90; Moreau, 1. c.

Scandinavian Fishes. 30
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Tullberg and Dr. Theel, in a trawl, at a depth of

30 or 40 fathoms in Gullmar Fjord. No more northern

or Atlantic specimens are known, and Moreau states

emphatically that the species is unknown on the west

coast of France. It is probably a deep-sea fish, too

difficult to obtain with ordinary tackle, or despised for

its small size by the fishermen.

We have every reason to suppose that the habits
i

of the Lesser Dragonet are almost, if not entirely, the
]

same as those of the preceding species. However, we

have no trustworthy information as yet on this point.

The specimen described by Fries was taken in a large

Herring-seine, together with several specimens of the

Gemmeous Dragonet and a great quantity of small

Herrings. Most of the other examples were taken in

a dredge or trawl. Malm’s specimen from Vinga had

become entangled in a Flounder-net.

(Fries, Smitt.)

Fam. C YOLO PTE RID M.

Body move

Dorsal jin

luted' rays,

of the dorsal fin.

Pectoral fins broad,

or narrow,

steyal rays.

Like the Dragonets

and the spinous armour of the preoperculum

Cyclopteridce are also ranged bv the form of the body,

and further by the broad pectoral fins and the catila-

ffinous or bonv bridge on the cheeks, beside the Cottoid

type, and may be regarded as Cottiform Gobioids. Their

place among the Acanthopterygians is a low one, for

the skeleton is only slightly ossified or even cartila-

ginous, and the spinous-rayed parts of the fins are but

little developed. The scales are also few and irregular,

entirely wanting or replaced by scattered tuberculated

plates or spines on the skin. The jaw-teeth, on the

other hand, are numerous, though weak
,
being cardi-

form and simple or tricuspid. The most singular char-

acter of these fishes, and the one most closely connected

with their manner of life, however, is the metamorpho-

sis of the ventral fins into an adhesive dish, by means

of which the Cyclopteroids attach themselves to stones

or other hard objects at the bottom of the sea,. In this

round or somewhat oblong disk we find a ring com-

posed generally of 13 distinct, fleshy protuberances,

compressed,

unarticu-

to the posterior part

of a fleshy sucking-dish.

Gill-openings small

Six branchio-

the preoperculum by

the first unpaired, each of the other belonging to one

of the rays of the ventral fins; and around this ring

there is a dermal border.

The family, which was referred by Cuvier to the

Malacoptervgians, in his writings bears the name of

Discoholes"
,

but also includes the following family.

Bonaparte 6

held the same opinion, but changed the

name of the family to Cyclopteridce. Risso was in all

probability the first to suspect the connexion between

these fishes and the Gobiomorphs 0

;
but Muller (1. c.)

the first to discover in this connexion their true Acan-

thopterygian nature. It was Gunther *1 who reduced

the family to its present limits. These are by no means

extensive; for though 24 species, all of northern origin,

have been described, and distributed among 5 genera,

both these numbers may with good reason be reduced.

The species belonging to the Scandinavian fauna

may be distributed between two genera, (Jyclogaster

,

with one, continuous, dorsal fin, and Cyclopterus, with

two dorsal fins, the anterior, however, being gradually

covered during growth by the skin.

or less tadpole-like or bulky (with .short caudal part), anteriorly terete and posteriorly

normal or with the anterior part reduced or overgrown, composed of flexible, but (interiorly

continuous or divided into two parts. Anal fin in structure and extent analogous

The rays of the ventral fins, six in each fin, form the framework

with the base projecting downwards in front of the ventral sucking-disk.

Fourth branchial arch with only one row of lamellae, the gill-slit behind- it wanting.

Air-bladder wanting. Pyloric appendages numerous. Suborbital ring united to

an osseous or cartilaginous connexion. No palatine or vomerine teeth.

by the form of the body

— the

a Regne Animal
,
nouv. ed., tome II, p. 344; Discoboli

,
Mull., Abh. Akad. Wiss. Berlin, 1844, Physik. Abb., p. 156.

h See Isis, 1833, p. 1201.

c Lepadogaster, a member of the following family, was referred by Risso to the family Gobioides (Eur . Mer., tome III, p. 271).

d Brit. Mus. Cat. Fish., vol. Ill, p. 154, Discoboli.
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Genus CYCLOGASTER.

Body tadpole-like
,
more or less pointed towards the caudal fin, and covered with a slimy and loose skin, which is

naked or (in old specimens) sometimes rough with scattered
,
small plates, and thickly, hut loosely, covers the an-

terior part and the base of the long, continuous, dorsal fin, and also of the anal fin. Pseudobranchice wanting

or rudimentary. Vertebrae more than 40.

Obs. Rondelet" borrowed from Pliny the name of Liparia b

for a fish which probably did not belong to this genus, and Wil-

LUGHBY t' was the first clearly to describe a species belonging to this

genus under that name, with the addition of the English name of

Sea-snail, which is still in use. Neither ArtedL nor LiNNiEUS^ knew

this fish from his own observations; and as Linnaeus did not recog-

nise Liparis as a distinct genus, and Aktedi gave no diagnosis there-

of, this genus, according to the laws of nomenclature, must now

bear the name of Cyclogaster
,
which it received of GronoviusA who

was the first author to give a scientific description and determination

of the genus. He states that in Belgium it is called Ringbuyh. In

Sweden, according to Koltiioff 6
', it is called Sugfisk (Sucking-fish);

but neither Ekstrom nor Malm give any name used by the fishermen

of Bohuslan. Nilsson employed the name of Lumpfislc, Malm that

of Sugare (Sucker). Kroyer translated Cydogaster
,
and called the

genus Ringing.

The slimy and, in most cases, entirely naked skin

is only loosely attached to the body by a subjacent

layer of loose, connective tissue; and the variability

thus caused in the external shape of the body, as well

as the consequent difficulty of preserving the fish in a

perfect state, and lastly the large number of colour-

varieties which we find among the young specimens,

have rendered the determination of the species within

this genus no easy task. However, if we compare all

the species described, we easily find that they compose

a distinct, continuous series of forms, starting from

those which approach nearest to the juvenile stages of

the following genus, and acquiring a greater and great-

er number of rays in the dorsal and anal fins, until

these fins imperceptibly coalesce with the caudal fin,

while the body simultaneously becomes more and more

elongated and pointed towards the tail. The adhesive

ventral disk also moves farther and farther forward,

and is reduced in size, suggesting a continuation of

this change, and finall}7 disappears
h

,
the family thus

gaining a deceptive likeness to certain forms of the

Cottidce and Ophidiidce. As this series of forms is re-

presented in the changes of growth of individual forms,

we also regard it as the expression of a true develop-

mental series, even though it be of a retrograde cha-

racter. The different stages of this development may,

in different localities or at different ages, show a greater

or less degree of constancy; but transitions involve an

inconstancy of character. Gunther’s opinion of the only

known specimen of Paraliparis membranaceus may thus

apply to still more of the species described: “It is un-

certain whether this specimen represents a species in

which certain embryonic characters are persistent, or

merely an early stage of development of some other

species”. In the Scandinavian fauna we follow the

example of Collett, Lilljeboeg and Lutken, and

distinguish between the three following species only:

A: •Rays of the dorsal fin more than

50, of the anal fin more than 40.

Vent situated in the first quarter

of the length of the body. Length

of the adhesive disk equal to or

slightly greater than the diameter

of the eye Cyclogaster gelcdinosus.

B: Rays of the dorsal fin less than

50, of the anal fin less than 40.

Tent situated behind the first

quarter of the length of the body.

Length of the adhesive disk twice

the diameter of the eye:

“ De Pise., lib. IX, cap. VIII.

b From ?U7tCCQog, sleelc. Descriptio ad eum dignoscendum non multum valet: Ray.

c Hist. Pise., App., p. 17.

11 Synon ., p. 117.

e iSysc. Nat., ed. XII, tom. I, p. 414, Cyclopterus liparis.

f Mus. Ichtli., tom. II, p. 9; Zoophyl., fasc. I, p. 55; Cat. Fish. Gron., Brit. Mus., ed. Gray, p. 39.

tJ In Lilljeborg, 1. c.

h In the genus Paraliparis, a deep-sea form, found at a depth of from 300 to 600 fathoms in the Atlantic, from Bear Island down

to Cape Vincent. See Collett, Norsk. Nordh. Exped. 1876— 78, Zool., Fiske, p. 53 (Paraliparis bathybii); Buown-Goode, Proc. U. S. Nat.

Mus. 1880, p. 477 (Amitra liparina)-, Jordan and Gilbert, Syn. Fish. N. Amer., Bull. U. S. Nat. Mus., No. 16, p. 739; Gthr, Voy. Chalk,

vol, XXII, Rep. Deep Sea Fish., p. 68.
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a: Base of the anal fin at least 10

times the least depth of the tail

(at least in adnlt specimens).

Rays of the dorsal fin at least

32, of the anal fin at least 26 Cyclogaster liparis.

b: Base of the anal fin less than 9

times the least depth of the tail

(even in adult specimens). Rays

of the dorsal fin at most 32, of

the anal fin at most 25. Cyclogaster Montagui .

MONTAGU’S SEA-SNAIL.

CYCLOGASTER MONTAGUI.

Plate XV, figs. 2— 6.

Hays of the dorsal fin 26—32, of the anal fin 22—25. Least depth of the tail more than 11 % of the length

of the base of the anal fin. Length of the caudal fin more than 70 % of that of the head. Distance between

the anal fin and the vent less than
1

/ 3 of the distance between the former and the tip of the snout, and the dis-

tance between the vent and the tip of the snout more than
1

/4 of the length of the body. In adult specimens only

one pair of nostrils, the posterior pair being covered by the skin.

R. be. 6; D. 26—32; A. 22—25; P. 27—30; V. 6;

C. tf+10 + .r; Vert. 35 1. 36.

Syn. Gobius, Mull., Rtke, Zool. Dan., fasc. IV, p. 16 et 38, tab.

CXXXIV et CLIV.

Cyclopterus Montagui, Donov., Brit. Fish., vol. Ill, tab. 68;

Mont., Mem. Wern. Soc., vol. I, p. 91, tab. V, fig-. 1; Cuv.

(Liparis ,
subg.), Regn. Anim., ed. 2, tom. II, p. 346

;

Yarr. (Liparis), Brit. Fish., ed. 2, vol. II, p. 374; Kroy.,

Danin. Fiske, vol. II, p. 519; Voy. Scand. cett.
.
(Gaim.),

tab. 13, fig. 1; Naturh. Tidskr. Kbhvn, ser. Ill, vol. 1, p. 243;

Nilss., Skand. Fn., Fisk., p. 239; Gthr, Cat. Brit. Mus.,

Fish., vol. Ill, p. 161; Malm, Fork. Skand. Naturf. Mote,

Sthlm 1865, p. 411; Gbgs, Boh. Fn., p. 451, tab. VII, fig.

1; Malmgr., Ofvers. Vet.-Akad. Fork. 1867, p. 262; Coll.,

Fork. Vid. Selsk. Ckrist. 1874, Tilkegsh., p. 63; ibid. 1879,

No. 1, p. 37; N. Mag. Natuvv. Christ., Bd. 29 (1884), p.

64; Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 20;

Hansson, Ofvers. Vet.-Akad. Forh. 1880, No. 4, p. 21; Day,

Fish. Gt. Brit., Irel., vol. I, p. 186, tab. LVI, fig. 2; Jord.,

Gilb., Bull. U. S. Nat. Mus., No. 16, p. 743; Mob., Hcke,

Fische d. Osts., p. 56; Lillj., >Sv., Norg. Fisk., vol. I, p.

703; Hansen, Zool. Dan., Fiske, p. 40, tab. VII, fig. 1;

Ltkn, Dijmphna-Togt. zool. bot. Udb., p. 139, cett.

Cyclopterus (Liparis) liparoides + Cycl. (Lip.) gobius, Nilss.,

Prodr. Ichth. Scand., p. 62; Lip. gobius, Schagkrstr., Vet.-

Akad. Handl. 1838, p. 248.

Liparis lineatus + Lip. maculatus + Lip. Ekstromii, Malm,

Forh. Skand. Naturf. Mote, Sthlm 1865, p. 412; Lip. vid-

garis + L. macidatus + L. Ekstromii, Id., Gbgs, Boh. Fn.,

p. 447, tab. VII, fig. 2; p. 461, tab. VII, fig. 3; p. 464,

tab. VII, fig. 4; Lip. Ekstromii, Ltkn, Vid. Meddel. Naturh.

For. Kbhvn 1865, p. 221; Lip. vulgaris + L. Ekstromii,

Hansen, Zool. Dan. Fiske, p. 41, tab. VII, figg. 2 et 3.

The well-known shape of the tadpole is the most

suitable expression of the shape of the body in this

species, as well as in the two following ones. To the

posterior extremity of the abdominal cavity the an-

terior part of the body is terete or, in the front part

of the head, even depressed; behind this point the tail

is laterally compressed. The most remarkable departure

in Montagu's Sea-Snail from the tadpole form lies,

however, in the lack of continuity in the vertical tins,

the dorsal fin being generally entirely separate from

the caudal, and the anal fin, though it may sometimes

advance for some distance along the lower margin of

the caudal fin, being always distinct from the latter.

In the gravid female the greatest depth of the body

may be as much as
1

/i of the length, and in the male

as little as
1

/ 5 . The difference chiefly lies, as usual,

in the degree of distension of the belly. The greatest

breadth (thickness) is always somewhat, sometimes con-

siderably, less than the greatest depth, and in the male

may sink to about 15 % of the length of the body.

The difference between the breadth of the head and

that of the belly is always slight; but the latter is

sharpened above, towards the dorsal edge; and though

in young specimens it passes fairly evenly at the end

of the abdominal cavity into the compressed caudal

part, in older specimens, especially in gravid females,

the division between the belly and the tail is sharply

marked. The superior and inferior profiles of the tail

converge evenly towards the base of the caudal fin,

where the least depth of the tail varies between about

5 and 7 % (from 4‘8 to 6‘9) of the length of the body.

In the female, according to Day, the latter may be as

much as 5 in. (125 mm.); but we have no further in-

formation of specimens of this size. The largest spe-

cimen of this species which the Royal Museum pos-

sesses, was received from Finmark through Mr. F. Bull

of Hammerfest, and is 101 mm. long. The longest

Swedish specimen is a female 76 mm. in length, which



MONTAGUS SEA-SNAIL. 285

was taken by Mr. C. A. Hansson off Stromstad at a

depth of no more than a foot or so.

In adult specimens in general the length of the

head is equal to the greatest depth of the body, or less

than the latter, sometimes sinking as low as 19 % of

the length of the body. In the fry it is, as usual,

relatively greater". The eyes are small, their longi-

tudinal diameter, in adult specimens from 40 to 80 mm.

long, varying between I (1 and 1 4 % of the length of

the head, or between 55 and 44 % of the breadth of

the slightly convex interorbital space, or between 55

and 75 % of the least depth of the tail. The blunt and

in most cases, convex snout, the length of which is

rather more than 1

/3 of that of the head, is furnished

superiorly, in front of the eyes and somewhat nearer

the middle of the head, with two tubular nostrils; and

behind the latter, just within the upper anterior corner

of the eye, there sometimes appears in young specimens

a small hole or transverse slit on each side, forming

the posterior nostril, but in most cases closed, covered

by the skin, and visible only as a small dermal pro-

tuberance. The mouth, which lies at the very tip of

the snout, with the upper jaw projecting only slightly

beyond the lower, is small, but fairly broad, the breadth

of the gape, which is horizontal, measuring about half

the length of the head. The dental card on the inter-

maxillary bones, as well as that in the lower jaw, is

broad (containing many rows) in the middle, the teeth

being tricuspid, with the middle point longest. The

lips, both the upper and the lower, are each furnished

with a row of pores along the margin, generally con-

taining 4 pores on each side, and from the upper lip

there also runs, in the direction of the nasal region, a,

row of two similar pores on each side. The further

extension of the system of the lateral line on the head

is externally visible in the pores round the eyes, and

in a row which is the only external indication of the

margin of the preoperculum; but of the lateral line

proper we find only two pores on each side, just above

the upper corner of the gill-opening. The latter is a

perpendicular slit, the lower third or fourth of which

lies just in front of the upper part of the base of the

pectoral fin. The length of this slit, however, varies

considerably, between §/2
and V

4 of the length of the

head. The anterior margin of the slit, or the oper-

“ In a male 71 mm. long, from Bohuslan, the length of the

same locality, the length of the head is 27'8 0
/o of that of the body.

cular margin, projects at. about the middle into a more

or less obtuse dermal flap, which fits into the upper

angle of the pectoral fin, and the thin frame of which

is formed by the end of the elongated, triangular, forked

or almost crescent-shaped operculum, together with the

hind part of the subjacent, narrow and bent suboper-

culum, which is of almost uniform breadth. The rest

of the branchiostegal membrane is united to the skin

of the body, but, forms a fold which hangs like a collar

across the throat and the isthmus. This membrane is

often so thin that one can easily count the six branchio-

stegal rays on each side of the body, together with the

interoperculum, which is of exacfly the same shape,

and extends from the articulation of the lower jaw in

a curve parallel to the lower posterior margin of the

preoperculum. The interoperculum has often been

reckoned by mistake among the branchiostegal rays.

The pectoral fins are very broad at the base, which

inferiorly curves forward, in a, direction parallel to the

fold of the branchiostegal membrane and in front of

the ventral disk, the pectoral fin on the one side being

separated from that on the other by a distance no

greater than the diameter of the eye. All the rays of

these fins are simple and furnished with a fairly thick

skin, the lower ones being free at the tip. The lowest

rays are very short and only gradually increase in

length ; but above the longest of them are a, few slightly

shorter rays, the lowest part of each pectoral fin, with

the tips of the rays turned outwards, thus resembling

a distinct division or lobe of the fin. The upper part

of the fin is obtusely rounded, the superior rays being

of fairly uniform length. The length of the fin from

the upper angle of the insertion is about 15— 1 7
x

/2 %

of the length of the body, and from the front part of

the lower end of the base about 24
1

/2
— 26 % thereof.

When folded the pectoral fins extend to the perpendi-

cular drawn just behind the vent, or even half-way

between the latter and the beginning of the anal fin.

The longitudinal diameter of the round or somewhat

oblong sucking-disk formed by the ventral fins, together

with its marginal fold, is about 11 or 11V2 % of the

length of the body and V2
the length of the head or

more. When the fish is in its normal state, this dia-

meter is only slightly less or even equal to the distance

between the disk and the tip of the snout; but when

head is only 13'/o mm.; in a young specimen 18 mm. long, from the
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the dorsal muscles are contracted and the opercula

expanded, as often happens when the fish is thrown
j

into strong spirit, this relation undergoes considerable

alteration, the disk, the anterior margin of which is

generally situated almost vertically below the hind

margin of the eye, now lying almost entirely behind the

head. The vent, which is situated about half-way be-

tween the hind margin of the base of the sucking-disk

and the beginning of the anal fin, is large and broad,

especially in the female, as its dermal fold also encloses

the transverse genital opening, behind the vent proper.

The margin of the genital opening is often verrucose,

and the genital papilla is distinct in the males, less so

in the females. The dorsal fin occupies the greater

part of the back, but varies somewhat in this respect,

the distance between it and the tip of the snout being

from 22 to 29 % of the length of the body. The dis-

tance between its last ray and the caudal fin is equal

to, or somewhat less than, the least depth of the tail,
|

but this space is generally filled by the fin-membrane,

and the tips of the last two rays of the dorsal fin,

when depressed, sometimes extend to the base of the
|

caudal fin. The first rays of the dorsal fin, generally

to a number of 13, are true, unarticulated, spinous rays,

and behind this point the rays are simple, but articu-

lated. The margin of the fin forms a double curve in

the following fashion: the middle spinous rays are shorter

than the rays on either side of them", while the rays

immediately following them are gradually elongated as

they pass into the soft rays, but the middle soft rays

are the longest in the whole fin. The caudal fin is

truncate, but rounded at the corners. Its length varies

between 1

6

1

/ 2
and 19 % of that of the body, or between

72 and 95 % of that of the head. The anal fin is ana-

logous to the posterior part of the dorsal fin in form

and structure, but lies a little further back, the tips

of its hindmost rays, when depressed, generally ex-

tending to the base of the caudal fin and sometimes a

little beyond it. The first 3 or 4 rays are spinous.

The anal fin is longer in the male than in the female;

and if its length be measured to the base of the caudal

fin, the dividing-line between the characters of the two

sexes, in an adult state, falls at about 45 % of the length

of the body. One of the results of this circumstance

is that the distance between the anal fin and the tip

of the snout is greater in the female than in the male,

and in this case the dividing-line seems to lie at about

43 % of the length of the body.

In adult specimens (Plate XV, fig. 2) the colour

is generally brownish red, above and in front darker,

below and behind lighter, and everywhere strewn with

small, dark spots and dots, which on the fins form

bands straight across the rays. Lighter varieties also

occur, however, in which the ground-colour shades more

or less distinctly into yellow, green or gray. Even

v. Wright gives a figure of a fairly large young spe-

cimen (Plate XV, figs. 3 and 4), which was pale yellow,

with pale red spots; and Malm’s Liparis maculatus is

a colour-variety of the same description, though more

strongly tinged with gray. Another form, most com-

mon among young specimens, but sometimes occurring

among older ones, is marked with dark lines on the

lighter ground-colour, which are undulating, melting

into elliptical rings, or interrupted (Plate XV, fig. 5).

For this variety we have obtained permission to borrow

Malm’s figure of his Liparis vulgaris. Light spots on

a dark ground-colour, on the other hand (Plate XV,

fig. 6), mark the variety described by Malm, and en-

titled Liparis Ekstromii. In this variety, when the spots

become predominant, and the ground-colour appears

only as a network, we have Couch’s
6
Liparis reticulatus.

With regard to all these colour-varieties and their inter-

mediate forms, of which Collett gives eight, we may

refer the reader to Heincke’s remarks on the variations

of colour in the Gobies, as quoted above (p. 252).

Montagu’s Sea-Snail or, the Lesser Sea-Snail, as it

has also been called, not without reason, is described

by Day as a comparatively lively fish, but is by no '

means destitute of the power or the habit, which it

shares with the other members of the family, of attach-

ing itself to some object by means of its sucking-disk.

At such moments these fishes lie in a coil, with the

tail curved towards the head, in the position shown in

our figure (Plate XV, fig. 4). This species is often

found in this position, hidden among the stones at the

ebb, either above low-water mark or in very shallow

water. It is also found, however, in the deepest sea-

weed-regions, at as great a depth as 20 fathoms at least.

Its habits are, with this exception, little known. From

March to July, on the coast of Bohuslan, gravid females

° In a Californian form, Uyclogaster (Neoliparis) mucosas
,

this bend is so deep that the dorsal fin is apparently divided into two parts

(Steindachnee, Ichth. Beits. (Ill), p. 54).

h Fish Brit. Isl ., vol. II, p. 195, tab. CVII, fig. 3.
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occur near shore, having probably come there to spawn.

The food of this species is composed of Gammaricls and

other small crustaceans, and small shellfish. It is of

no importance to the fisherman. Its geographical range

extends .from Norwegian Finmark to the southern coasts

of England and Ireland". On the west coast of Sweden

it goes as far as the Sound, where it was first dis-

covered oft’ Landskrona by Schagerstrom. On the

Danish side it has also been found fairly often oft' Helle-

biek. In the Great Belt, according to Winther, two

specimens about 100 mm. long have been taken in Eel-

pots. It has also been found oft’ Moen and in the

Little Belt; but in the Baltic itself it is unknown.

Whether it occurs on the coast of Greenland, seems ac-

cording to the results of Lutken’s investigations
6

,
to be

a matter of doubt; but according to Jordan and Gil-

bert it occurs on the American side of the Atlantic,

on the coast of Massachusetts.

THE COMMON SEA-SNAIL.

CYCLOGASTER LIPARIS.

Plate XV, figs. 7—10.

Rays of the dorsal fin 32—45% of the anal fin 26—38. Least depth of the tail less than 10 % of the length

of the base of the anal fin. Length of the caudal fin less than 66 % of that of the head. Distance between the

anal fin and the vent less than V3 of that between the former and the tip of the snout
,

and, the distance between

the vent and the tip of the snout more than V4

R. hr. 6; D. 32—45 c
;

A. 26—38; P. 32—42; V. 6;

C. x+10 -r.»; Vert. 46— 50 d
.

Syn. a: forma microps.

Liparis nostras
,
Willughby, Hist. Pise., App., p. 17, tab. II.

6, No. 1.

(Jyclopterus Liparis, Lin., Syst. Nat., ed. XII, tom. I, p. 414;

Fabr., Fn. Groenl., p. 135; Bl., Ausl. Fisclie, Th. 1, p. 48,

tab. CXXIII, fig. 3 et 4.

(Jyclopterus lineatus

,

Lep., N. Comm. Acad. Petrop., tom. XVIII,

p. 522, tab. V, figg. 2 et 3; Kr. {Liparis), Voy. Scand.,

Lapon., celt (Gaim.), tab. 13, fig. 2; Naturh. Tidskr. Kbhvn,

ser. II, vol. II, p. 284; ibid., ser. Ill, vol. I, p. 244; Ltkn,

Vid. Meddel. Naturh. For. Kbhvn 1860, p. 174; ibid. 1861,

p. 243, tab. VII, fig. 1; Mgrn, Ofvers. Vet.-Akad. Forh.

1867, p. 262; Coll., Vid. Selsk. Forh. Christ. 1874, Tillaigsh.,

p. 65; ibid. 1879, No. 1, p. 41; Id., Norsk. Nordli. Exped.

1876—78, Zool., Fiske, p. 50; Id., N. Mag. Naturv. Christ.,

Bd. 29, p. 65; Mela, Vert. Fenn., p. 285, tab. IX
;
Jord.,

Gilb., Bull. U. S. Nat. Mus., No. 16, p. 742; Lillj., Sv.,

Norg. Fisk., vol. I, p. 688.

Liparis vulgaris, Eljing, Brit. Anim., p. 190; Gthr, Cat.

Brit. Mus. Fish., vol. Ill, p. 159; Wthr, Naturh. Tidskr.

Kbhvn, ser. Ill, vol. XII, p. 20; Day, Fish. Gt. Brit., Ire!..,

vol. I, p. 184, tab. LVI, fig. 1; M0b., Hcke, Fisclie d.

Osts., p. 57.

Liparis harbatus, Ekstr., Vet.-Akad. Handl. 1832, p. 169,

tab. V; Kr., Danm. Fiske, vol. II, p. 534; Nilss., Skand.

of the length. of the body. Two pairs of nostrils.

Fn., Fisk., p. 237
;
Loven, Ofvers. Vet.-Akad. Forh. 1862,

p. 465; Forh. Skand. Naturf. M. Sthlm 1863, p. 62; Mgiin,

Finl. Fisk, (disp.) Helsingfors 1863, p. 18; Ofvers. Vet.-

Akad. Forh. 1864, p. 510; Lindstr., Gotl. Lans Hush. Sallsk.

Arsber. 1866, p. 16 (sep.); Esm., Forh. Skand. Naturf. M.

Christ. 1868, p. 525.

Liparis tunicatus, Rkinh., Danske Vid. Selsk. Naturv., Math.

Afh., Deel 6 (1837) Overs., p. CXI; Kr., Naturh. Tidskr.

Kbhvn, ser. Ill, vol. 1, p. 236; Ltkn, Dijmpha-Togtets

zool. hot. Udb., p. 151.

Liparis Fabricii, Gthr, 1. c., p. 161; Liparis lineata -r arctica

+ Fabricii + major, Gill, Proc. Acad. Nat. Sc. l’hilad. 1864,

p. 191: Liparis gibbus, Bean, Proc. U. S. Nat. Mus., vol.

IV, p. 148.

Liparis gelatinosus, Peters, Die Zw. Deutsche Nordpolarfahrt

(1869/70), vol. 2, p. 171, tab. 1, fig. 2.

b: forma megalops.

Liparis Fabricii, Kr., Voy. Scand., Lapon. cett. (Gaim.), tab. 8,

fig. 2; Naturh. Tidskr. Kbhvn, ser. II, vol. II, p. 274; ser. Ill,

vol. I, p. 235; Mgrn, Ofvers. Vet.-Akad. Forh. 1864, p. 513;

Ltkn, Dijmphna Togt., 1. c., p. 146, tab. XV, figg. 4 et 5.

? Liparis ranula, Goode et Bean, Proc. U. S. Nat. Mus., vol.

2 (1879), p. 46.

Liparis lineatus, var. Fabricii, Sm., Gt. Intern. Fish. Exhib.

London 1883, Swed. Cat., p. 176.

Obs. In their extremes the two varieties of this species, as

shown, for example, in the figures of both in Kroyer and LOtken

a As Moreau {Hist. Nat. Poiss. Fr., vol. Ill, p. 353) states the number of the vertebra? in his Liparis vulgaris, at 32 or 33, it

seems probable that Cyclogaster Montagui also occurs on the north part of the west coast of France.

,J Dijmphna Togtet, 1. c., p. 143.

c Sometimes 49, according to LOtken.
,l 42, according to Gunther; sometimes 53, according to Lutken. Malmgren found 45 and 46 in specimens from Spitzbergen.
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which are above referred to, are sharply and easily distinguished by

the larger eyes, the more tumid snout, the longer pectoral fins, the

more anterior position (in most cases) of the ventral disk, and the

black peritoneum of Cyclogaster Fabricii. But the transitions deprive

these characters of their value, and the dubiousness of these varieties

is forced upon us, especially when we have to decide to which of

them the Baltic form should be referred. We have already® declared

our opinion, when arranging the collection of fishes made by the Vega

Expedition in the Arctic Ocean off Siberia, that Cyclogaster Fabricii

is a variety of the Common Sea-Snail, and a new examination of all

the examples of this species belonging to the Royal Museum has still

further strengthened this impression.

The Common Sea-Snail attains a considerably greater

size than the preceding species, but only in its true

home, the Arctic Ocean, where it may be at least 275

mm. long. In Sweden, however, it scarcely ever exceeds

half this size. The form of the body is essentially the

same as that of the preceding species; but the caudal

part is still more compressed, and its outlines converge

more sharply towards the caudal tin, the least depth

of the tail varying between 3 and 4
1

j 2 % (3'1—4‘2 %)

of the length of the body. The head is generally larger

in this species than in the preceding one, its length in

most cases being about
l

/i (from 24 to 27 %) of that

of the body 6
. The eyes are also larger, but vary con-

siderably in respect of size. They are, as usual, rela-

tively larger in young specimens than in old — in a

specimen 19 mm. long, from the Baltic, the longitu-

dinal diameter of the eye is 8‘4 % of the length of the

body and 31 '3 % of the length of the head, in middle-

sized specimens (under 100 mm. in length) the usual

size of the eyes is 4 or 5 % of the former and from

15 to 20 % of the latter, while in the largest specimens

(170 mm. or more in length) it may sink to 2
1

/a % of

the length of the body and 10 % of the length of the

head. We also find, however, that in the variety which

has received the name of Cyclogaster Fabricii
,
the large

eyes are generally persistent, their longitudinal diameter

varying between 6 and 8 % of the length of the body

and 1 8 and 28 % of the length of the head. The breadth

of the interorbital space also varies considerably, be-

tween about 7 and 14 % of the length of the body,

but is generally greater than in the preceding species.

The anterior pair of nostrils are rather high and tubu-

lar, the posterior generally appear merely as transverse

slits on each side, at the side of the anterior upper

corner of the eye, but the margin of these slits is also

considerably raised in some instances. Among the jaw-

teeth, which with this exception resemble those of the

preceding species, Lutken found, in old specimens, some

simple (single-pointed) teeth, like those which Stein-

dachner (1. c.) has described in the Californian species

Cyclogaster (Liparis) pulchdlus and Cyclog. (Neoliparis)

mucosus. The character which has been derived from

this peculiarity, and employed as a generic distinction

between this species and the following one, thus loses

its validity. The nature of the skin and the extension

of the system of the lateral line, on the head and the

body, are the same as in the preceding species. Of

the lateral line on the body there generally appear, in

this species too, only the first two pores (ducts); but Lut-

ken has described perfect lateral lines, though with some

distance between the pores, in Cyclogaster Fabricii , and

the lateral line is also complete in the largest specimens

of the common form from Spitsbergen. The small,

round, granular plates on the skin are more common,

especially on the head and the front part of the back,

in this species than in the preceding one.

The pectoral fins are generally longer than in

Montagu’s Sea-snail, especially in the Baltic form and

Cyclogaster Fabricii, where their length from the upper

angle of the insertion to the tip of the longest rays

may rise to 20—25 % of that of the body. In young

specimens, however, in this species also, their length

is no more than 15 % of that of the body. The dorsal

and anal fin are distinguished from those of the pre-

ceding species — apart from the greater number of the

rays, which has already been remarked — partly by

the fact that the descending curve in the margin of the

former is much less marked, sometimes quite imper-

ceptible, in this species, and that the longest rays of

these fins are situated somewhat farther forward, and

partly by the fact that both these fins are continued

much further out on the caudal fin, and in Arctic spe-

cimens which are normal in other respects, are some-

times so closely united to the latter, that the line of

demarcation between them is externally invisible. We
find an example of this in Cyclogaster lineatus as first

described by Lepechin; and the species thus departs

considerably from the form common in more southern

localities, which in this respect sometimes comes very

near Montagu’s Sea-Snail — so near that this character

« Fish. Exhib., London 1883.

6 Only excejrtionnlly have we found the length of the head so small as 22 % of that of the body; and these exceptions may well be

due to the difficulty of taking sure measurements from the loose tip of the snout.
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can scarcely be regarded as a valid one — and ap-

proaches the fully tadpole-like form of the tail which be-

longs to the specimens just mentioned, which are far

from the commonest, even in Spitzbergen. The pecu-

liarity of the caudal tin, on the other hand, in this

species is its smaller length, which varies between 11

and 14 % (occasionally rising, however, to 16'/
2 %) of

the length of the body, or between 40 and 65 % of

that of the head. The adhesive disk formed by the

ventral tins is also less than in the preceding species,

its length never rising to
1

j2 that of the head, and

sometimes sinking as low as to 36 % thereof. It is some-

times surrounded even in front by the pectoral fins, a

dermal flap uniting the latter to each other — this is

distinctly the case, for example, in a specimen from

Bravik (a firth of the Baltic Sea), and also in one of

Lutken’s figures of Cyclogaster Fabricii from Kara Sea

— but in this species as in the preceding one, there

is generally an interval between the pectoral fins. The

position of the vent varies considerably: in a young

specimen 28 mm. long, from Stor Fjord (Spitzbergen),

which, however, still retains distinct traces of the larval

stage, the vent lies close to the beginning of the anal

fin; in a specimen 53 mm. long, from the same loca-

lity, the distance between the vent and the anal fin is

V3
of that between the latter and the ventral disk;

and in a specimen 60 mm. long, from the neighbour-

hood of Visby (Gothland), the former distance is
2

/3 of

the latter. In ordinary cases, however, the vent lies

about half-way between the ventral disk and the anal fin.

The coloration is essentially the same as in the

preceding species, and is no less variable. In full-grown

specimens, however, at least in Sweden, it is usually

darker, the ground-colour being more distinctly tinged

with gray; and the brown dots are more often collected

into transverse bands on the fins and the body. These

bands are in most cases very irregular, as is shown in

v. Wright’s two figures of Scandinavian specimens

(Plate XV, figs. 7 and 9), and in a colour-variety com-

mon in the Arctic regions, the transverse bands are

interrupted at the middle of the sides and their superior

and inferior parts are set alternately opposite the spaces

between them, a dark band from the back lying verti-

cally above a lighter band from the anal side and vice

versa. The belly itself, on the other hand, is usually

of a uniform gray or red, dotted with brown. In Cy-

clogaster Fabricii the black peritoneum generally shines

through. Lepechin’s specific name (lineatus) is derived

from a variation of colour common in this species too,

where the markings of the body are arranged in longi-

tudinal, undulating streaks. In short, we may find

every conceivable variation and transition between uni-

coloured, dotted, spotted and streaked forms, light or

dark, reddish or grayish, yellow or even blue varieties.

Collett, indeed, gives ten of these different forms. As

in the preceding species, however, these variations of

colour belong chiefly to the younger specimens. The

variety remarked by Malm (stellatus), with star-shaped

chromatophores in the skin, is also marked (Plate XV,

fig. 10) by a St. Andrew’s cross of sepia-coloured streaks

from the eye. This marking is partly represented in

one of v. Wright’s two figures, and may also occur,

according to Hansson, in the preceding species.

The Common Sea-Snail is of especial interest in

the geology of Scandinavia and Finland during the pe-

riod immediately preceding that known by geologists

as the Recent or Human. Its occurrence in the Baltic

is one of the relics collected b}^ S. Loven, of the qua-

ternary, northern connexion between this sea and the

Arctic Ocean. The species has received greatest pro-

minence from Ekstrom’s description of it, under the

name of Liparis barbatus
a

,
as occurring in the island-

belt of Morko, where he found specimens 130 mm.

long. Far up in the Gulf of Bothnia, too, this species

attains a length of at least 90 mm., for one of the

specimens in the Royal Museum 6

,
which was taken by

o

Mr. Abom off Neder-Kalix, is 94 mm. long. AccordingO O
o

to Mela it occurs both in the island-belt of Abo and

off the island of Hogland in the Gulf of Finland.

Lindstrom assigns it to Gothland, and has presented

to the Royal Museum a male 60 mm. long, from the

neighbourhood of Visby. In the south of the Baltic,

however, it was unknown until Theel and Trybom

during the voyage of the gunbout Gunhild, in July,

1878, took a small specimen 19 mm. long, south of

Ystad, and some other small specimens, the largest of

which was 26 mm. long, between Moen and Arcona.

All these last specimens were found at a depth of 10

or 11 fathoms, among stones and sea-weed on a sandy

bottom. Off Kiel it does not occur, according to Mo-

“ This specific name is derived from the beard-like lower lobe of the pectoral fins, and as early as 1785 Bloch had given the spe-

cies the name of Der Bartjisch, Cyclopterus pinna pectorali barbifovmi.

b A female with almost ripe roe, taken at the end of April (1842).

Scandinavian Fishes. 37



290 SCANDINAVIAN FISHES.

bius and Heincke; and on the east of Denmark it is

very rare, though found off Hellebaek (the Sound), and

the specimens taken are very small.* the largest on re-

cord was caught in the Great Belt at a depth of 10

fathoms, and was only 50 mm. long (Winthee and

Hansen). In Bohuslan it can scarcely be called rare;

but even there only small specimens are common:

among all his finds Malm mentions only two large spe-

cimens, between 72 and 75 mm. long, both from the

island-belt of Gothenburg. In Norway it is somewhat

commoner, but more so in the north than in the south,

according to Collett. In the Orkneys it is common,

according to Day, who gives statements to a similar

effect from several places in Scotland, England and Ire-

land, but also points out the uncertainty whether all

these statements refer to this species or the preceding

one. As we have remarked above, the same uncertainty

rules in Moreau’s statement as to the rare occurrence

of the species on the north-west coast of France in the

Channel. That the range of this species extends further

south than the Baltic, is thus unquestionable; but even

from the fact that, in the south, it is so often con-

founded with the preceding species", we surmise that

there it does not appear in its typical form 6

,
or does

not follow its normal manner of life. It is far more

typical in the Baltic, though, strangely enough, only

in the inner parts of this sea, while in the south and

west of the Baltic and in the east of the Cattegat we

find a distinct departure from the typical form. Pro-

fessor S. Loven ascribes this peculiarity to the same

origin as the occurrence of several other Arctic animals

in the Baltic (see above, on Cottus quadricornis), and

thus defends his conception of the history of the Baltic

at the time when it was a gulf of the Arctic Ocean.

Cyclogaster liparis must be regarded, in the first place,

as an Arctic species, for it attains its highest point of

development in the Arctic Ocean, and is of more com-

mon occurrence there than in any other part of its

geographical extension. Since Phipps’ expedition in

1773 it has been included in the fauna of Spitsbergen.

The Swedish expeditions to these islands have also dis-

covered it at most of the spots examined, from high-

water mark to a depth of from 20 to 25 fathoms, and

on every variety of bottom. Cyclogaster Fabricii seems

there to be less common, but all the more so in the

east of the Arctic Ocean. During the Vega Expedition

numerous examples of this species, from 90 to 130

mm. in length, were taken in shallow water (3— 6 fa-

thoms deep), off Irkajpij (69° N., 180° E.), and another

specimen, punctated like a stellatus, at a depth of 35

fathoms, north-east of Taimyr Peninsula (76° 40' N.,

115° 30' E.). During the Dijmphna Expedition, accord-

ing to Lutken, about 50 specimens were found at depths

varying between 46 and 106 fathoms, in Kara Sea.

Another instance of the occurrence of the species in

deep water, which probably refers to the common variety,

is given by Gunther c

,
namely, the discovery of a spe-

cimen by the Porcupine expedition at a depth of 180

fathoms, north of the Shetlands. It may also be met

with, on the other hand, at the surface. In Varanger

Fjord, in July, 1879, Professor G. O. Sars is stated

on Collett’s authority to have found the fry swimming

about among those small pelagic crustaceans which are

called by the fishermen Sej-aat (Coalfish-meat), as they

form part of the food of the Coalfish. The species is

circumpolar, and is included among the fauna of Green-

land even by Fabricius. On the west of the Atlantic,

according to the American writers, it goes as far south

as Cape Cod. How far south its range extends in the

Pacific, is a question which cannot be decided until

the relations between the Atlantic forms and the two

Californian varieties
d have been fixed.

The habits of the Common Sea-Snail probably cor-

respond to those of the preceding species. Of the spe-

“ According to his opinion in 1860 (Vid. Meddel., pp. 160—174) and 1865 (ibid. 1865, p. 221), Lutken included this species (Li-

paris lineatus) among the fishes of Denmark. But in 1886 (Dijmplma-Togtet, 1. c.) he regards only the preceding species (Liparis Mon-

tagui) as really belonging to the Danish fauna, and asserts that Malm’s Lip. stellatus
,

as proved by the personal statements of the latter,

belongs to the preceding species. In the fauna of Great Britain Day distinguishes between Lip. vulgaris and Lip. Montagui by the number

of the fin-rays and the length of the caudal fin, but remarks of both that the dorsal fin is hardly united to the caudal, while it appears

from his description of the nostrils that he has overlooked the true posterior pair in both cases.

h Or, more correctly perhaps, that we shall eventually be driven to the conclusion that in the south the two species are indistinguish-

able, i. e. that Cyclogaster Montagui should be regarded as a variety, essentially southern, of Cyclogaster liparis.

c Voy. Challenger, Rep., Zool
. ,

Deep- Sea- Fishes, p. 67.

d According to Steindachner (1. c.) the Californian species Liparis pulchellus and Lip. mucosas established by Ayres, are distinct

from the two Scandinavian species of Cyclogaster. But the difference between the first two species, in form and colour, is evidently pa-

rallel to that between Cycl. liparis and Cycl. Montagui, and so similar that it may well excite our suspicions that the species are identical.
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cimen which he kept alive for some time, Ekstrom

writes: “When the fish left off swimming about in the

vessel in which it was kept, it attached itself to the

bottom, and drew the compressed part of the body

tightly up to the left side, thus acquiring, when still,

an almost spherical form.” This specimen was a female

130 mm. long, which at the beginning of May con-

tained running roe, “of a light carmine colour,” the

eggs being slightly more than 1 millimetre in diameter.

In April, 1849, in Bravik, Mr. G. von Yhlen took

another female, in which the development of the eggs

was equally far advanced. These instances give us an

approximate indication of the spawning-season in more

northern localities, when we remember that Sars, as

we have mentioned above, found young specimens up

to 15 mm. in length, swimming at the surface in Va-

ranger Fjord, during the month of July.

Collett found the food of the Common Sea-Snail

to consist of small crustaceans and worms; Lilljeborg

also found small shell-fish (Bissoa) in its stomach.

According to Fabricius the fry of other fishes and sea-

weed also form a part of its diet. It is of no greater

economical importance to man than the preceding species,

even if it be eatable in case of need, according to the

account of Fabricius", the truth of which is, however,

denied by Richardson 6

,
of its employment among the

Greenlanders.

THE SLIMY SEA-SNAIL.

CYCLOGASTER GELATINOSUS.

Fig. 73.

Distance between the vent and the tip of the snout less than ji of the length of the body. Distance betiveen the

anal fin ami the vent more than
1

/s of that betiveen the former and, the tip of the snout. Only one nostril on

each side, just in front of the eye, just above the middle of the latter or at its anterior upper corner. Bays of

the dorsal fin from 50 to 55, of the anal fin from 44 to 48; both these fins posteriorly united to the caudal fin

almost without visible division. Least depth of the tail about 3 % of the length of the base of the anal fin, which

is more than V
2 the length of the body. Length of the caudal fin less than L/

2 that of the head. Teeth in the

cards of the mouth simple. Disk formed by the ventral fins equal in size to the eyes or slightly larger; the

longitudinal diameter of the latter (in specimens about 60 mm. long) being about 6 or 7 % of the length of

the body, from 27 to 33 % of the length of the head, or about 2
/3 of the breadth of the interorbital space as

far as this is covered by the skin. Snout blunt; its length about equal to that of the ventral disk. Length of

the pectoral fins from the upper angle about 16 % of that of the body or 70 % of that of the head. Distance

from the tip of the snout to the dorsal fin from about 24 to 28 % of the length of the body, to the ventral

disk 11 or 12 %, and to the anal fin from about 32 to 35 %. Body flabby, very slimy, partly transparent and

of a yellowish or reddish colour, thinly punctated with dark brown, chiefly on the dorsal side.

Fig. 73. Gyclogaster gelatinosus, natural size, taken in the Skager Rack between Arendal and the Skaw at a depth of 350—370 fathoms,

in July, 1879. Theei, and Forsstrand.

Syn. Gyclopterus gelatinosus, Pall., Spicil. Zool., fasc. VII, p. 19,

tab. Ill, figg. 1—G: In., Zoogr. Ross. As., vol. Ill, p. 74;

° “Editur coctus cum ovariis suis inter Scorpios,’’ Fn. Gr., p.

b Fn. Bor. Amer., part. Ill, p. 264.

R. hr. 6; D. 50—55; A. 44—48; P. 32—33; V. 6;

U. a1 + 10 + x; Vert. 60—64.

137.
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Reinii. (.Liparis), Overs. DaDsk. Vid. Selsk. Forh. 1842, p.

82; Jord., Gilb. ( Careprocius), Bull. U. S. Nat. Mus., No.

16, p. 740; Gthr (Liparis), Ohall. Exp., Rep. Scient. Res.,

Zool., vol. XXII ( Deep Sea Fish.), p. 67.

Liparis (Oareproctus) Reinhardi, Kr., Naturh. Tidskr. Kbhvn,

ser. Ill, vol. I, p. 252; Coll. (Oareproctus), Vid. Selsk.

Fork. Christ., 1880, No. 8, p. 1; Id., Norsk. Nordh. Exped.

1876—78, Zool., Fiske, p. 57, tab. II. figg. 15 et 16;

Lillj., Sv., Norg. Fisk., vol. I, p. 682; Ltkn (Liparis),

Dijmphna-Togtets Zool. hot. TJdb ., p. 152.

? Liparis micropus, Gthr, 1. c., p. 66, tab. XII, fig. B.

Obs. Gunther, as well as Jordan and Gilbert, has returned

to Reinhardt’s opinion that this species, as it occurs in Greenland,

is the same as the Kamchatkan species described by Pallas, from

Steller’s notes and specimens. This point cannot be elucidated un-

til well-preserved specimens have been obtained from the north of

the Pacific, but if we keep in mind the variations to which the spe-

cies of this .genus are subject, and the geographical extension of the

preceding species, every possible fact urges us to recognise this iden-

tity. Pallas also states, in his Zoographia (1. c.), that he has heard

on trustworthy authority that the species also occurs in the White

Sea. Whether Gunther’s Liparis micropus is not identical with this

species, is a question that may well be asked ;
so exactly do his figu-

res and description apply to the specimens we have examined. The

number of the fin-rays (D. 35—37
;
A. 35—36) is the only cha-

racter which might constitute a specific difference; but here a slip

of the pen or some abnormity involuntarily suggests itself to us, for

iu no other Cyclogaster is the number of rays in the dorsal fin so

like that in the anal; and even if the number of rays in the anal

fin is as low as stated by Gunther, still the other characters are

against the recognition of the specific difference.

The Slimy Sea-Snail is distinctly a deep-sea fish.

All the fishes of this description that we have pre-

viously treated of, are able to sustain life in the higher

marine regions, or are not confined to so great a depth

that the shape and structure of the true deep-sea fishes

have been forced upon them. Among the peculiarities

of the latter forms" we find, in the first place, their

loose structure, which is not restricted to the skin, as

in the other species of Cyclogaster (though in Cyclo-

gaster gelatinosus it attains its highest development),

but also affects the texture of the muscles and the

bones. Steller and Pallas compare the organization

of Cyclogaster gelatinosus in this respect to that of the

Meditscc. Though the smaller specimens that we have

examined, are of only slightly looser structure than

similar examples of the preceding species, still the diffe-

rence is pronounced enough to distinguish the species

to some extent. Krgyer too, describes the skeleton as

“remarkable for its loose, spongeous structure and con-

sequent softness.” Another characteristic of the deep-

sea fishes — also a retention or even a higher deve-

lopment of a juvenile character — lies in the large

“ Cf. GOntiier, Introd. Study of Fish., pp. 299 etc. (Handb

pp. XXIV etc.

muciferous pores and cavities in the head, belonging

to the system of the lateral line; but even in this

respect the Slimy Sea-Snail is to be regarded only

as a more advanced form than the preceding species.

This gradual progression in the same series of develop-

ment, which further expresses itself most distinctly in

the coalescence of the vertical fins, the greater number

of rays in the dorsal and anal fins, and the decreasing

depth of the tail, is all the more interesting as it is

accompanied by the reduction of the apparatus of the

ventral fins, and the removal in a forward direction of

this apparatus and also of the vent, an alteration which

is of systematical importance as a partial explanation

of the relations between the jugular or the apodal forms

and other types. During youth the position of the

ventral disk in those specimens of Cyclogaster gelatinosus

which we have examined, is only slightly different

from that which it occupies in Cyclogaster Montagu'/

or Cycl. Fabricii. In these cases the distance between

it and the tip of the snout is 11 or 12 % of the length

of the body (about 1 % less than in similar specimens

of Cycl. Montagui ) ,
and only part of it lies under the

posterior part of the eye. In older specimens, however,

it is apparently moved considerably further forward

:

in Krgyer’s specimen 183 mm. long, he states that it

was only 4
1

/3 mm. distant from the point of the lower

jaw. This seems also to apply to the position of the

vent. The distance between it and the tip of the snout

in our specimens measures 20 or 21 % of the length

of the body. According to Pallas, this proportion

may sink to 9 %.

Assuming that the Kamchatkan species is identical

with the Atlantic, the Slimy Sea-Snail attains a con-

siderable size. The specimen described by Pallas in

his Spicilegia was 495 mm. long, and in his Zoographia

lie says that the species often attains a length of 2

feet. In Scandinavia and the Atlantic Ocean it is ex-

tremely rare, and only small specimens are found. In

1879 the zoologists on board the gunboat Gunliild,

Professor Theel and Doctor Trybom, took four speci-

mens about 60 mm. long, in the month of July, about

half-way between Arendal and the Skaw, at a depth

of from 350 to 370 fathoms and on a bottom of line,

brown clay. On the Norwegian Arctic Expedition of

1876—78 three specimens between 56 and 79 mm. in

length, were taken at a depth of from 263 to 658

. Ichth., pp. 199 etc.) and Voy. Challenger, Rep., Zool., vol. XXII,
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fathoms, between Jan Mayen and Bear Islands. As we

have stated above, the three specimens between 51 and

89 mm. in length which were taken on the voyage of

the Knight-Errant in 1880, at a depth of 540— 608

fathoms, between the Faroe Islands and the Shetlands,

and described by Gunther under the name of Liparis

micropus, probably belong to this species. The Dijmphna

Expedition brought home from Kara Sea a specimen

taken at a depth of 64 fathoms. Reinhardt and Kkoyki;

possessed specimens from Greenland. Nothing more is

known of its manner of life than that, like other deep-

sea fishes, it may sometimes be driven in some way

from its true home to the higher marine regions, where

it helplessly drifts ashore before the wind, as described

by Pallas in Kamchatka. The spawning-season occurs,

according to Steller’s observations, in May, and in

the larger females the eggs are then of the size of a

pea. In the small females the eggs are also smaller:

Collett found them to be about as large as a poppy-

seed. Cyclogaster gelatinosus is of still less economical

value to man than the preceding species: even the Si-

berian dogs, says Steller, however hungry they may

be, refuse to eat it.

Genus CYCLOPTERUS.

Body bulky, short and thick {during youth, however, much the same as in the preceding genus). Skin fairly hard,

and rough with spines and spinous tubercles (in youth, however, smooth). Two dorsal fins, but the anterior distinct

only during youth, in older specimens to a greater or less extent, sometimes completely
,
overgrown and hidden by

the skin. Branchiostegal rays well-developed. Skeleton weakly ossified; vertebrae at most 30.

b

Cl

Fig. 74. Two early juvenile stages of Cyclopterus hnnpus; a: at a length of 4 min.; b: at a length of 5 mm. After A. Agassiz.

The slight granulation of the skin which some-

times appears in adult specimens of the preceding ge-

nus, and the curve in the upper margin of the dorsal

fin which we find in Cyclogaster Montagui or, still

deeper, in the Californian Cycl. mucosus, are sufficient

indications of the close relationship between the pre-

ceding genus and Cyclopterus. This relationship appears

still more distinctly from a study of the juvenile forms

of the latter genus, which in their earliest stages of

development (fig. 74) are elongated like Cyclogaster,

and may retain the nakedness of the skin even after

they have attained their own proper form in other

respects. Like the preceding genus, too, Cyclopterus is

furnished with an osseous connexion between the sub-

orbital ring and the preoperculum, though from the

almost membranous texture of the bones this connexion

is easily overlooked®. These resemblances speak strongly

in favour of the retention of these two genera in the

same family, even without their separation into distinct

subfamilies, in spite of the great external differences

It is distinctly and correctly shown, however, in Rosenthal’s Ichthyotomisehe Tafeln, tab. XIX, fig. 1.
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between them in an adult state. Even Cyclopterus

partially retains the external similarity to the tadpole;

but the marked development of the forepart of the

body and its deeper (shorter) form, together with the

singular covering of the skin, give Cyclopterus a greater

resemblance to Ostracion or Diodon, to which fishes

this genus was partly united even by Artedi and

LlNNiEUS®.

The genus contains only two species, both of north-

ern and Arctic origin, but only one, the more southern

species — distinguished by the shorter head, the larger

gill-openings, the longer rays in the second dorsal, anal

and caudal fins, the more or less complete dermal co-

vering of the first dorsal fin, and the dermal plates,

arranged partly in rows, on the body — is known to

belong to the Scandinavian fauna.

THE LUMP SUCKER (sw. sjuryggen).

CYCLOPTERUS LUMPUS

Plate XVI.

Length of the head less than
1

/3 of that of the body. Least depth of the tail more than
x

/4 of the length of the

head, and the length of the caudal fin more than
3

/3 of the latter. Gill-openings extending downwards in front

of the upper part of the base of the pectoral fins. Longest rays in the second dorsal and the anal fins measur-

ing more than 14 % of the length of the body. First dorsal fin, in adult specimens, so completely overgrown that

sometimes no free rays are externally visible. The large dermal plates arranged in distinct, longitudinal,

elevated rows on the body.

R. br. 6 ;
D. (6—8)

Vert. 28 1. 29.

-
1—

;
A. —— P. 20; V. 6 ; C. x + 9 + x;

(9)10’ 9(10)’

Syn. Cyclopterus

,

Art., Gen. Pise., p. 61; Syn. Pise., p. 87; Cyc-

lopterus s. Lumpus, Lin., It. Gland
, p. 110; Fn. Suec.,

ed. I, p. 103; It. Scan., p. 188; Ascan., Icon. Rer. 'Nat.,

tab. XXXIV.

Cyclopterus heptayonus

,

Lin., Mus. Ad. Frid., I, p. 57.

Cyclopterus Lumpus

,

Lin., Syst. Nat., ed. X, tom. I, p. 260; Fabr.,

Fn. Groenl
., p. 131; Mohr, Isl. Naturh., p. 61; Retz., Fn.

Suec. Lin., p. 327; Palmstr., Qvens., Sw., Svensk Zool.,

No. 52; Ekstr., Vet.-Akad. Hand]. 1831, p. 100; Pall.,

Zoogr. Ross. As., vol. Ill, p. 72; Nilss., Prodr. Ichth. Scand.,

p. 61; Ivr., Damn. Fiske, vol. II, p. 490; Nilss., Skand.

Fn., Fisk., p. 232; Gtiir, Cat. Brit. Mus., Fish., vol. Ill,

p. 155; Mgrn, Finl. Fisk. (disp. Helsingf.), p. 17; Lindstr.,

Got!. L. Hush. Sallsk. Arsber. 1866, p. 16 (sep.); Coll.,

Forh. Vid. Selsk. Christ. 1874, Tillaegsh., p. 63; Seidl., Fn.

Balt., pp. 29 et 122; Malm, Gbgs, Boh. Fn., p. 445; Bncke,

Fisch., Fischer., Fischz. O. und W. Preuss ., pp. 85 et 201;

Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 19;

Mor., Hist. Nat. Poiss. Fr., vol. Ill, p. 349; Day, Fish

.

Gt. Brit., Irel., vol. I, p. 179; Mela, Vert. Fain., p. 284,

tab. IX; M6b., Hcke, Fisch. Osts
., p. 58; Jord., Gilb., Bull.

U. S. Nat. Mus., No. 16, p. 747; Lillj., Sv., Nnrg. Fisk.,

vol. I, p. 718; Hansen, Zool. Dan., Fiske, p. 39, tab. VI,

figg. 11 et 12.

Cyclopterus minutus, Pall., Spic. Zool., fasc. VII, p. 12, tab.

III, figg. 7— 9: Mull. (Rathke) (Gohius), Zool. Dan., fasc.

IV, p. 38, tab. CLIV. B, figg. 1— 3; — juv. liujus spec.,

vide Fries, Vet.-Akad. Hand]. 1838, p. 226, tab. IV, fig. 1,

a— c; v. Dub., Kor., ibid. 1844, p. 116, tab. Ill, fig. 8, a

—

c.

Cyclopterus pavoninus, Shaw.; Cycl. coeruleus

,

Mitch.; Lumpus

Anglorum (Wii.lughby), Dekay, Storer; Cyclopterus corona-

tus, Couch: — vide Day, 1. c.

Adn.

:

Forma baltica eharacteribus juvenilibus et pinnis D et A
altioribus distinguitur.

In Sweden and on the coasts of Europe the Lump

Sucker probably never exceeds a length of 6 dm. and

a weight of 5
1

/2 kgrm., and is generally much smaller
6
.

The females are, as a rule, larger and, especially during

pregnancy, thicker than the males. A gravid female

46 cm. long, according to Nilsson, weighs 3
2

/5 kgrm.

According to Buckland, a female 5 dm. long and 3

a
(Jri)is ran£B rictu and Orbis spinosus in Clusius, Willughby and Ray, Crayracion ore rictu ran a; and Crayracion scutatus in Klein.

are synonymous with Ostracion rotundo-oblongus, tuberculis utrinque, pinna dorsi longissima and Ostracion subrotundus, aculeis undique brevi-

bus planis, ventre glabro, in Artedi {Gen., p. 59; Syn., p. 86), and Diodon raninus and Diodon spinosus in Linnjsus {Syst. Nat., ed. X,

tom. I, pp. 335 and 336), both of which were subsequently referred by Linnjsus {Syst. Nat., ed. XII, tom, I, p. 414) to Cyclopterus lumpus.

b MSbius and Heincke state the maximum length of the Lump Sucker at 12 dm.; Storer (Mem. Amer. Acad., VIII, part. 2, p. 404)

states that the largest specimen he had seen weighed 1

8

3
/4 lbs. = 8 1

/A kgrm. The largest specimen belonging to the Royal Museum is 485

mm. in length
,
and was taken in Norwegian Finmark (1837, S. Loven).
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dm. deep (thick) weighs nearly 5 kgnn., the roe form-

ing 080 grin, of this weight. In shape the Lump

Sucker is one of our most singular fishes, being bulky

and polygonal, as the Swedish name shows, for by

sjurygg (Seven-back) is only meant that it has seven

longitudinal ridges, marked by large, spinous plates,

on the body, which is scaleless, but rough with small

spines. One of these ridges runs in the form of a

cartilaginous hump along the dorsal line behind the

head, and generally invests the whole of the first dorsal

fin, being double between the latter and the second

dorsal fin. Another ridge runs on each side of the

body from the upper anterior corner of the eye, be-

tween the posterior nostril and the latter, and then

advances over the eye, being fairly straight or some-

what curved above the pectoral fins, and situated at

the bottom of the upper third of the body or a little

higher, out along the tail to the base of the caudal

fin. Another ridge runs fairly parallel to the latter.

It begins just behind the gill-opening, about half-way

between its upper corner and the upper angle of the

pectoral fin, and advances on the abdominal region,

along the middle of the side, but on the caudal region

at about the top of the lower third of the tail. The

lowest ridge runs on each side of the belly itself, which

during youth, after the formation of this ridge, is flat

or even concave between the latter and its correspondent

on the other side of the body — as if this part of the

belly were a continuation of the ventral disk -— until

it becomes rounded when the organs of generation reach

maturity. This lower ridge is generally continued, after

a short interruption, by a row of small protuberances

along the base of the anal fin; and a similar row of

protuberances — or even two — generally appears

along the base of the second dorsal fin. A row of two

or three osseous tubercles generally runs back along

the branchiostegal membrane, below the cheek, from

the end of the lower jaw. The depth of the body varies

considerably with the growth of the dorsal hump and

the greater or less tumidity of the belly; in old males

it may often rise to about 45 % of the length of the

body, and in gravid females to more than half the

latter. This is also true, though in a less degree, of

the greatest thickness of the body (across the belly),

which in old specimens varies between about 25 and

27 % of the length of the body. The least depth of

the body too, just in front of the caudal fin, generally

undergoes even relative increase with age. It is usu-

ally greater in the male than in the female, and varies

between 8 and 10 % of the length of the body. The

head is fairly large, generally more so in the males,

but its relative length decreases with age, varying in

full-grown specimens between 26 V2
and 28 % of that

of the body. The cheeks fall perpendicularly from the

broad and flat forehead — the breadth of the inter-

orbital space at the middle of the eyes, in full-grown

specimens, varies between about 60 and 70 % (58'3

—

7 1 %) of the length of the head. The abruptly rounded

snout is short, but its breadth renders it large: its

point is occupied by the mouth, which is turned some-

what upwards, and the breadth of which — generally

greater in the male than in the female — varies be-

tween about 55 and 65 % of the length of the head.

Both jaws, with their thick lips project equally far for-

ward, when the mouth is closed, but when the latter

is open, the lower jaw proves to be slightly the longer.

The jaw-teeth are small and pointed, in younger spe-

cimens forming two or three rows in front only, and

set in a simple row behind; but in old specimens set

in cards which grows gradually narrower behind, and

are broader (contain more rows) in the upper jaw than

in the lower. The thick tongue and the palate are tooth-

less; but the pharyngeal bones, both above and beloAv, are

set with oblong cards of teeth. The nostrils are double,

both pairs being sometimes raised in a tubular shape, but

this is the case, as a rule, only with the anterior pair,

which are the larger, and lie on a level with the middle

of the eyes, the distance between them and the latter

being about equal to the diameter of the eye (some-

what less in young specimens). The eyes are laterally

set and mobile"; they are situated high up, below the

margin of the forehead and just in front of the middle

of the head, in full-grown specimens generally measur-

ing from about 17 to 22 % of the length of the latter

— in old specimens from greater depths this proportion

may rise to 25 %, and in young specimens the eyes

are, as usual, larger. In young specimens between 24

and 28 mm. long we have found them to measure as

much as 36
x

/2 and 31 % of the length of the head.

The gill-opening begins superiorly on a level with the

superior margin of the eye, and ends below, in front of

the base of the pectoral fins, on about a level with the

mouth. Below this point the thick branchiostegal mem-

brane hangs like a dermal fold straight across the throat.O O
“ “Je ne connais aucun poisson qui tourne ses yeux brillants avec tant de promptitude”: Ascanius.
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The pores belonging to the system of the lateral line

are small, and in old specimens hardly distinguishable.

The pectoral tins and the disk of the ventral tins

are of the same structure and shape as in the preceding

genus; but the former are not so broad — their upper

angle lying lower down, and the number of rays being

only 20 — and are without the incision in the lower

posterior part of the margin. The distance between

the pectoral tins at the bottom is scarcely equal to the

diameter of the eye; when laid back, the tins do not

extend to the vent, the length of their upper part in

full-grown specimens being 14 or 15 % (13*8—15*1 %)

of the length of the body. In specimens from the

Baltic, however, the length of these tins is relatively

greater (17— 19 %), and also in young specimens:

in specimens between 24 and 28 mm. long we have

found them to measure 17 '5— 17 "8 % of the length of

the body. They are also, as a rule, longer in the male

than in the female. The length of the oval disk formed

by the ventral tins is also relatively greater in young

specimens than in old and, generally, in the male than

in the female, its longitudinal diameter, including the

dermal rim, varying in adult specimens between about

1472 and 1

9

1

/2 % of the length of the body, and in young

specimens between 20 and 2l7
2

thereof. In the hind

part of the dermal margin we find the tips of the four

posterior (inner) rays on each side". In the old males,

which are furnished with a genital papilla behind the

vent, the latter lies about half-way between the ad-

hesive disk and the anal fin; while in young specimens

and the females it generally lies nearer the latter. Hence

it follows, as a rule, that the length of the pectoral

fins in young specimens and those from the Baltic (see

above) is greater than the distance between the vent

and the anal fin, but in the adult Atlantic specimens less.

The first dorsal fin, with from 6 to 8 simple, but

soft, spinous rays, is covered in old specimens, as we

have mentioned above, by the more or less cartilaginous

hump 6

,
which develops during growth. This hump

generally rises almost evenly from the occiput or forms

a slight break at its origin; but sometimes, especially

in old males, it may rise like a cock’s-comb, or at least

in a sharply marked semicircle, to a height equal to

the depth of the head at the occiput or that of the

body at the termination of the abdominal cavity. The

alteration in the shape of the body thus caused is so

great that Pallas and his successors long believed that

the young specimens were a distinct species ( Cyclopterus

minutus, Plate XVI, the three middle figures). Fries

was the first to demonstrate that these young examples

belong to the species now under consideration, in spite

of their rounded back and distinct anterior dorsal fin,

with visible rays'
5

. At this period, before the rows of

tubercles appear, the skin is also smooth; and some-

times, as v. Duben and Koren have shown, specimens

30 mm. long may be “entirely smooth and even, with-

out the least trace of tubercles, spines or ridges”. For

a long time, too, the tips of the last rays in the first

dorsal fin may be distinguished, though not with ease;

this seems to be most persistent in specimens from

the Baltic.

The second dorsal and the anal fins are very like

each other, the first (simple and unarticulated) and the

last (articulated and generally simple) rays being the

shortest, and the fourth (the first branched) ray the

longest. The remainder of the margin is rounded or

almost straight. The base of the former fin, the length

of which varies between 15 and 20 % of that of the body,

and undergoes greater increase with age, even relatively

than the length of the anal fin, is always longer than

that of the latter, which varies between about 14 and

1 5 72
% of the length of the body. During youth the

height of each of these fins is equal to its base; in

old specimens, on the other hand, the height of the

anal fin is greater than the length of its base, but in

the second dorsal fin the proportions are reversed.

Specimens from the Baltic are apparently marked by

the still more considerable height of these fins (more

than 18 % of the length of the body), and hence it

follows that in their case, even in old specimens as

a According to Bloch ( Fische Deutschl., Ill, p. 104), Hanow estimated that the adhesive power of the disk in a Lump Sucker 8

Prussian inches (21 cm.) long represents a lifting-power of 7

4

1

/ ;J
Zollpfund (34 8

/10 kgrm.). Pennant states (Brit . Zool ., Ill, p. 118) as a

proof of this power that he once placed a fish of this species, just caught, in a pail containing several gallons of water, and by taking hold

of the tail of the fish was able to lift pail, water and fish without forcing the latter to relinquish its hold of the bottom. It is, however,

the adhesion of the disk alone, without any special exertion on the part of the fish, that is at work here, for Buckland {Nat. Hist. Brit.

Fish., p. 126), on cutting off the adhesive disk of a dead Lump Sucker 5 kgrm. iu weight, and pressing it against a damp window-sill,

found that it was only with the greatest effort he could just lift it straight up, though laterally it did not offer the slightest resistance.

6 A similar formation appears during the spawning-season in the males of the Pacific Salmons.

e Even Ascanics, however, had seen and identified these young specimens, though his figure of one of them (1. c.) is not very instructive.
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well as during youth, the height of the second dorsal

tin is equal to the length of its base. The caudal tin

is also slightly rounded or sometimes almost truncate:

the middle rays are slightly longer than the outermost

branched rays, their length, which relatively decreases

with age, varying between 23 % (in young specimens)

and 16 % (in old), or, by our measurements, exactly

22'8 % and 16*2 % of the length of the body, or 71 %

and 65 % (71*1 and 64'5 %) of the length of the head.

The Baltic specimens are distinguished, however, by

longer rays in this tin also, the length of the caudal

tin at the middle in specimens 150— 170 mm. long

being about 18 % (18*1— 18*4) of that of the body or

66 % (65*6—65*8) of that of the head. In the caudal

tin we may sometimes find 3 supporting rays above

and below; but as a rule, only one of these rays can

be distinguished at the top of the fin, and two at the

bottom. Most of the nine true rays are simple during

youth, and in old specimens the outermost ray on each

side or on the one side is simple or at least indistinctly

branched. All the rays in the second dorsal, anal and

caudal fins are rough with small spines, but the mem-

brane between the rays is smooth and, especially in

the caudal fin, very ductile.

Among the internal organs the intestinal canal is

remarkable for its great length and the number of the

pyloric appendages. The oesophagus is wide and straight,

but the stomach curves forward and extends to the

diaphragm, where the pylorus with its numerous appen-

dages occupies the right side of the abdominal cavity,

the liver lying chiefly to the left. The intestine itself

lies in a number of coils, its length being considerably

greater than that of the body. The urinary bladder,

which lies at the termination of the abdominal cavity, be-

hind the vent, is also remarkably large. During the spawn-

ing-season the generative organs are considerably tumid.

The coloration in the old specimens is bluish gray,

darker (blackish gray) on the back, with large dark

spots on the sides, and almost everywhere strewn with

small black dots on the skin, most of the spines and

plates being tipped with brown. During the spawning-

season these colours are intensified, and the males are

marked by their red belly, as shown in v. Wright’s

two figures of old specimens (Plate XVI, figs, c? and

?). “The iris is brassy yellow, with a dash of a darker

tint,” says Ekstrom, “but when the fish has been out

of the water for some length of time, the iris turns

silver-white.” The living young specimens, in which,

according to Mobius and Heincke", we find the live-

liest play of colour, are thus described by Fries 6
. “The

whole fish is of a greenish yellow colour, thickly punc-

tated with a. number of fine, dark dots, visible only

under the magnifying-glass. A narrow, bluish stripe,

with a silvery lustre, follows a somewhat winding course

on each side from the point of the nostrils to the eye

and thence across the sides of the head to the point

of the gill-cover. In some specimens this stripe begins

on the upper jaw. The eyes have an orange ring next

the pupil, and the rest of the iris is very thickly punc-

tated with dark brown, on a varying golden and silvery

ground. All the fins are transparent, with the excep-

tion of the anterior dorsal, which is of the ground-

colour of the body, and in some specimens has a little

silvery spot or similar transverse band near its point,

and of the collar running from the pectoral fins, which

is of a handsome flame-yellow colour, and in some spe-

cimens crossed by a silvery transverse band. Sometimes,

too, we find small silvery spots, inconstant in number

and shape, at the base of the pectoral fins, beside the

adhesive disk, and on the dorsal edge behind the pos-

terior dorsal fin
c

,
but their occurrence is only partial

in some cases.”

The difference in the coloration has given rise to

different names for the sexes. In Scania, as in Den-

mark, the male is called Stenbit (Stone-biter), the fe-

male Qvabbso (Angler-sow), these names being also

used, according to Malm, on Gaso in Bohuslan. In

the north of Bohuslan, on the other hand, the female

is said to be called Banka, a reminiscence of the Nor-

wegian name for the species, Bogn-kal (Roe-fellow) for

the male and Rogn-kexe (Roe-hag) for the female. In

the Baltic the species is more commonly known as Sjn-

rygg
d

,
as we are told even by Artedi and Linnaeus,

and also, in Gothland, Stainbdjtare (= Stenbit) and on

Faro Snorfojbul (Snivel-fellow) and Stainbuck (Stone-

buck), according to Lindstrom. We have thus every

reason to suppose that the Lump Sucker has attracted

considerable attention on the part of fishermen and

a Fische dev Ostsee, p. 57.

6 Vet.-Akad. Handl. 1838, p. 231. Of. Plate XVI, figg. juv., which are copied from v. Wright’s drawings executed for Fries.

c See above, fig. 74, a.

d Also Lumpfish
,
according to Ekstr6m.

Scandinavian Fishes. 38
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others, in spite of the insignificance of its economical

value. The attention paid to it is, therefore, due chiefly

to its singular appearance and manner of life.

The Lump Sucker occurs from very deep water

up to the littoral region, where it prefers a rocky or

stony bottom. The Royal Museum has received spe-

cimens from a depth of between 100 and 150 fthms

off Jaderen on the coast of Norway, and of between

100 and 200 fthms, on the Jutland Reef in the North

Sea. Though a bottom-fish and thus of sluggish tem-

perament, it may sometimes be found swimming freely

about in the open sea. This does not depend entirely

on the circumstance that it attaches itself to floating ob-

jects and drifts about in their company, for it also dis-

plays considerable activity in the pursuit of its prey

and on its migrations to the spawning-place. Ekstkom

mentions its habit of attaching itself to the wooden

floats or buoys (skotJdabbar ) used to support the Herring-

nets (skotarne). Couch" states, on good authority, that

a Lump Sucker has been taken firmly attached to a

Mackerel caught in a drift-net where the water was con-

siderably deep. Day also gives two observations, made

by Mr. Cornish 6

,
of the capture of the Lump Sucker in

Mackerel-nets drifting at the surface. On the voyage

of the Ingegjerd and Gladan, the two ships of the Swe-

dish expedition to Greenland in 1871, a young specimen

33 mm. long was taken in a surface-net in the neigh-

bourhood of Newfoundlands This species is most often

taken, however, though only by accident, in nets sunk

to the bottom or in trawls.

The geographical range of the Lump Sucker extends

from Greenland, the extreme north of Norway 16

,
and

the White Sea* southwards to the Bay of Biscay, on

the east of the Atlantic, and to Chesapeake Bay, on

the west. In Bohuslan it is far from rare, up to the

Laminaria region (Malm). In the Baltic, according to

Mela, it occurs up to the top of the Gulf of Bothnia,

where it is said, however, to be rare. As Lilljeborg

has already remarked, however, the Baltic form is dis-

tinguished by several peculiarities; and we have above

given all the instances of these that we have found in

a Fish. Brit. Isl., vol. II, p. 185.

6 Zoologist
,
2nd ser., vol. VIII and IX, pp. 3532 and 49(31.

c Lat. 47° 35' N., long. 52° 34' W. (26 Aug., 1871, Josua Li

d Where, according to Collett, however, it is less common t

e There is no record of its occurrence in Spitzbergen, where

f The number of eggs and, probably, their size vary with the

counted about 194,000 eggs. The entire roe weighed 730 gram.

g In the ovaries, according to Fabricios, the colour of the eg:

the specimens between about 140 and 170 mm. long,

which the Royal Museum has acquired from Bravik and

the island-belt of Stockholm. Most of these peculiarities

indicate a persistency of the juvenile characters fully

analogous to the relation between the Baltic Herring

and the common form. One of these characters lies

in the greater length of the pectoral fins, in which re-

spect the Baltic form approaches the more arctic Cy~

clopterus spinosus. Others, however, as for instance

the greater height of the second dorsal and the anal

fins, contradict this impression and suggest a distinct

direction of development, even if this be not far enough

advanced to justify a distinction of species. According

to Benecke the Lump Sucker attains a length of from

20 to 30 cm. on the coast of Prussia. Off Morko Ek-

strom never found specimens more than 15 cm. long.

In the Baltic it probably does not attain so great a size

as in the Atlantic. Even in Kiel Bay, however, ac-

cording to Mobius and Heincke, it may be 40 cm. in

length. The Danish authors, after Kroyer, state the

maximum length of the female at 45 cm. and of the

male at about 30 cm. Malm records the capture of a

female 48 cm. long in the island-belt of Bohuslan.

The Lump Sucker has sometimes been met with

in fresh water, at least at the mouths of rivers: Day

mentions an instance of this at King’s Lynn in Nor-

folk, and Mobius and Heincke another at the mouth

of the river Weser.

The spawning-season of the Lump Sucker occurs

at the beginning of spring, in the Baltic at the end of

April or beginning of May, according to Ekstrom, in

Bohuslan at the same period or, according to an ob-

servation recorded by Malm, at the middle of May,

and in Greenland, according to Fabricius, at the end

of May or beginning of June. At this time or a little

earlier the Lump Sucker migrates from deep water to

the spawning-places, at a depth of some fathoms and

where the bottom is overgrown with seaweed, some-

times close to low-water mark, where the bottom is

almost dry during spring. Here the female lays her

numerous7
,

red'7 eggs, and after her follows the male

in in the south of Norway.

le genus is represented by the other species, Cyclopterus spinosus.

size of the parent fish. In a female weighing 5 kgrm. Bucklanb (1. c.)

s varies considerably, being white, red, yellow, blue or green.
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to fertilize and watch them. Even Fabricius describes

the vigilance and courage displayed by the male in the

performance of this duty. Johan Persson, a fisherman

of Sydkoster in Bohuslan, as Malm relates, observed

the spawning of the Lump Sucker for three years run-

ning in the same cleft in the rocks, at a depth of 3 or

4 fathoms. After the roe had been deposited, the male

posted itself “a couple of feet away and blew on the

roe, which it defends from all enemies, defeating the

attacks even of the crab.” It is probable, however,

that the female also shares this duty. From Gamrie,

in Banffshire, Harris" states: “Upon this coast their

nests are almost invariably to be met with in rocky

places, a little beyond low-water mark. There is also this

peculiarity, that the sites of these are usually cavities

from eight to ten inches in diameter, opening horizont-

ally into the -water. Mr. West, of Pennan (Zool. 2998),

informs me, that in one case he came upon a hen seated

on her nest, just, he supposed, as she had completed

the process of spawning. She adhered very tenaciously,

manifesting at the same time considerable intrepidity,

which seemed to be shared by her companion, the cock,

who, during the struggle, kept close by, flitting through

and through the water in a state of violent agitation.”

The fry grow slowly, but vary in this respect. During

the first year, in the majority of cases, they probably

do not exceed a length of 20 mm. On the voyage of

the gunboat Gunli'dd, in 1878, young specimens from

10 to 12 mm. long were taken on Lilia Middelgrund,

at a depth of between 10 and 12 fathoms, on a stony

and sandy bottom, on the 12th of July, and on the

16th of the same month another specimen 16 mm. long

was caught S.W. of Kullen, at a depth of 13 fathoms,

on a bottom composed of blended sand and clay. On

the 4th of August, 1865, Dr. A. V. Ljungman took

young specimens from 12 to 1 8 1

2
mm. long, at the

surface of the open sea, west of Foster, and on the

21st of the same month a young specimen 16 1

2
mm.

long, at a depth of between 3 and 8 fathoms, on a

clayey bottom. In March, 1882, Mr. C. A. Hansson

caught a Lump Sucker 28 mm. long in Foster Fjord.

This specimen, when compared with the others men-

tioned above, must naturally be assumed to have be-

longed to the previous year, as well as the fry between

19 and 31 mm. long which Fries (1. c.) took in such

large numbers in a bottom-net, in Gullmar Fjord, in

the month of April. According to this assumption too,

the small, light sea-green specimens, strewn with black

dots and about 75 to 100 mm. long, which are stated

by Fries to be taken in small numbers in autumn, in

the seines, on the coast of Bohuslan, must also date

from the spawning-season of the preceding year.

The Lump Sucker feeds, according to Ekstrom, on

crustaceans, worms and Medusee, the latter entering into

its diet, as Lilljeborg has remarked, chiefly for the

sake of the crustaceans (Hyperidce) which live in their

body. Its own most formidable enemy is said to be

the seal, which skilfully skins it from head to tail,

leaving both these parts fast to the skin
6
. As human

food the reputation of the Lump Sucker varies. “The

flesh, when boiled, is flabby,” says Ekstrom, “is al-

ways rather tough, and in my opinion is far from

appetising.” In France it is not eaten: “the flesh,” says

Moreau, “diffuses an odour which is by no means pleas-

ant.” In Scotland, however, many persons thoroughly

appreciate it, at least before the spawning-season, though

the female is less liked than the male. “Here,” writes

Malm of Bohuslan, “no method of preparing this fish

for food is generally known, or of removing the skin,

which is much thicker than in the majority of fishes,

and almost cartilaginous. The Lump Sucker is, there-

fore, not much in demand, and is usually sold at a

price which seems trifling when we consider its value

as a wholesome and agreeable article of food.”

In the pharmacopoeia of former times the Lump

Sucker held a high place
c
. “The few specimens that

are caught here,” writes Ekstrom in the Fauna of

Mdrko , “are never used as food. They are employed

only as a remedy for ague. For this purpose the fish

is thoroughly dried in an oven, and pounded to a

powder. The powder is taken in corn-brandy, in doses

of a teaspoonful.”

" Zoologist
, 1851 (IX), p. 3157.

b Harris, 1. c.

c “Pulvis contra Tertianam vulgo adhibetnr” : Linnaeus, Fn . Suec .
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fam. gobies ocid,e.

Body broad
,

tadpole-like, depressed in front and terete behind. Scales wanting. No distinct lateral line. No

branched fin-rays. Only one dorsal fin, corresponding to the posterior dorsal fin in the preceding forms, and

composed of flexible, simple and articulated rays, generally without spinous rays
a

. Anal fin similar in shape and

opposed to the dorsal, but shorter ( with fewer rays). Ventral fins proximally distinct, but in front united by a

dermal fold and behind surrounding a double adhesive disk, the frame of which is formed anteriorly by the pelvic

bones and posteriorly by the. postclavicular bones, which project downwards behind the former. Fourth branchial

arch with no lamellce or only one row. Pseudobranchiae present, but most often only rudimentary. Six or five

branchiostegal rays. Air-bladder and pyloric appendages wanting. No osseous connexion between the suborbital

ring and the preoperculum. Palatine and vomerine teeth ivanting. Anal papilla present, at least in the 'males.

It is indeed true, as Gunther has remarked, that,

in the structure of the ventral disk, these fishes are

entirely different from Gyclogaster and Cyclopterus ; but

their relation to the latter in this respect, to a certain

extent, corresponds to that of Callionymus to the Gobies,

and they have many striking resemblances to Callio-

nymus. They may, therefore, with reason retain their

place in the Gobiomorph series, as was also the opinion

of Joh. Muller, as cited above.

On merely external examination we easily find that

the adhesive disk is of a more complex structure than

in the preceding family, and is formed of two distinct

parts, an anterior and a posterior, though the boundary

between them is not always marked throughout the

exterior. The skin of the adhesive disk is covered with

a mosaic of small tubercles, and underneath the skin

is a well-developed layer of muscular tissue. The an-

terior margin is formed by the flat, extended rays of

the ventral fins and the membrane which unites them

to each other, and anteriorly forms a broad connecting-

link between the two ventral fins. As in the Dragonets,

the same membrane posteriorly runs up the lower part

of the front of the pectoral fins, which in several of

the forms belonging to this family is also furnished

with a perpendicular dermal fold lying in front of this

point. The posterior division of the adhesive disk is

furnished with a separate dermal rim, which is extended

by cartilaginous rods exactly resembling fin-rays, and

the more liable to be mistaken for the latter as the

rim is turned upwards on each side of the body behind

the pectoral fin, the fish being thus apparently possessed

of two pairs of pectoral fins, the one just in front of

and covering the other. This is due to the fact that,

just as the pelvis forms the osseous framework of the

anterior division of the adhesive disk, the posterior di-

vision is also furnished with an osseous framework,

which belongs to the lower part of the postclavicular

bone suspended on each side of the body within the

shoulder-girdle (the clavicular bones). But the carti-

laginous rods issue from the cartilaginous disk which

lies in the skin outside (beneath) the postclavicular bone,

and thus do not correspond to the rays of either the

pectoral or the ventral fins. The true rays of the

ventral fins are four in number, simple and articulated,

the penultimate ray being the longest ; and in front of

them we find an unarticulated, discous, spinous ray,

broad at the top, often triangular and geniculate, and

hidden in the skin. In a groove in the anterior side

of the latter Gunther also found a thinner ray con-

cealed, “quite free and not joined to the pelvic bone."

The number of ventral rays normal in the Acantho-

pterygians (6) may thus occur in this family too.

The shape of the whole head, the position of the

eyes (though they are further apart), the shape and

inferior position of the thick-lipped and protrusile mouth,

and above all, in most of the forms, the mobile spine

or posterior tip of the lower posterior corner of the

preoperculum, all still further enhance the resemblance

a Sometimes, however, as in Gobiesox nudus (Lin., Dec Gthr), there is one spinous ray, unarticulated, but flexible at the tip, at the

beginning of the dorsal fin. Muller and Troschel (Horce Ichthyologicce, Heft. Ill, p. 17) mention two similar spinous rays at the beginning

of the dorsal fin in Chorisochismus dentex.

With regard to the former species, it should be stated, however, that the original specimen of Linnaeus's Cyclopterus nudus (Mus .

Ad. Frid., p. 57, tab. 27, fig. 1) is still preserved in the Royal Museum, and is evidently the same species as that described by Gunther

{Brit. Mus. Cat., Fish., Ill, p. 502) under the name of Gobiesox macrophthalmus. Several additional specimens of this last species have

been forwarded to the Royal Museum from St. Bartholomew (W. Indies) by Dr. A. v. Goes.
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of these lishes to the Dragonets. The Gobiesocidce are

thus distinguished from the latter chiefly by the highest

development of one organ, the adhesive disk, and the

total lack of another, the first dorsal fin, the reduction

of which, however, was already foreshadowed in the

Gobioid family. Thus, the gain of the ventral part

is the loss of the dorsal.

The jaw-teeth are usually small, but comparatively

strong, conical and set in one or a few rows, though

in the front of the jaws they are sometimes cardiform,

or some of them are developed into sharp and strong,

compressed incisors. The intestinal canal is short and

simple, but internally furnished with broad and nu-

merous folds of the mucous membrane. The liver is

large and bilobate. The gall-bladder large. Among

the anatomical characteristics Gunther has remarked a

well-developed omentum" in some species, and lacrymal

sacs, as he terms them 6

,
at the eyes of one of the spe-

cies. With regard to the external characteristics we

may remark that the predominant colour in most of

the species is red.

The family contains about 20 species, distributed

by Gunther among 9 genera", and occurring in the

Temperate Zones of both the Southern and Northern

Hemispheres, but rare within the Tropics. Its members,

most of which are small fishes, usually lie very still, with

their adhesive disk fast to the bottom, sometimes so

close to shore that they are left dry by the ebb. The

larger species, it is true, live in deeper water, and even

the small ones may have their usual haunt at a depth

of as much as 30 fathoms; but no true deep-sea spe-

cies is known.

Genus LEPADOGASTER.

Postclavicular part of the adhesive disk completely separated
,
even externally

,
from the pelvic part, the dermal rim

of the former being transversely pendent
,
even in front

,
at the boundary between it and the latter. No special

dermal fold on the front of the base of the pectoral fins ,
or only a slight trace thereof. No preopercular spine.

Gill-opening perpendicular
,

the branch iostegal membrane being coalescent with the broad isthmus
,
without any dermal

fold across the throat. Fourth branchial arch with a simple row of lamellce. Six branchiostegal rays on each side.

Snout depressed and more or less elongated. Jaw-teeth set laterally in a simple row, and anteriorly cardiform.

No incisors. Dorsal and anal fins without spinous rays, but with the rays distinctly articulated. Anal papilla

present both in the female and in the male
0

.

This genus, which was established in 1770 by

Golan", really belongs to the Mediterranean, to which

locality Canestrini-' ascribes 6 species, half of which,

however, he refers to a distinct genus, Mirbelia, dis-

tinguished by the marked separation of the vertical fins

from each other, whereas, in the other species, they are

more or less closely united. The insignificance of this

generic character, however, we have already seen in

the species of the genus Cyclogaster. Three species

occur on the coasts of Great Britain and Ireland, and

one of these also belongs to the Scandinavian fauna.

“They are peaceable and gregarious,” says Russo 17 of

these fishes, “and generally collect in small companies

“ Cat. Brit. Mas., Fish., vol. Ill, p. 501.

6 L. c., p. 492.

c According to Jordan and Gilbert 10 genera.

d This last character is given on the authority of Muller an

e Hist. cl. Poiss
., pp. 106 and 177.

f Arch, per la Zooiogia, L’Anatomia e la Fisiologia, Vol. Ill,

Eur. Her., Ill, p. 278.

which live together. Their scaleless, slippery body

glides through the sand and pebbles where they make

their home. Their food is composed of worms (Nereidw)

and other small creatures.” That they live on other

food as well, is apparently shown, however, by the

method of catching them which he describes. “In order

to procure these fishes,” he says, “a hole may be scraped

in the sand, and a dead fish laid there. When the

Suckers (Lepadogaster) scent the fish, they attach them-

selves to it, and begin their meal on the flesh.” All the

species are to be reckoned among the small fishes, the

largest of them scarcely attaining a length of more than

1 dm. The Scandinavian species is one of the smallest.

Troschel, Hors Ichthyologies, Heft. Ill, p. 20.

Fasc. I, p. 177.
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THE BIMACULATED SUCKER.

LE PADOGASTER BIMACULATUS.

Fig. 75.

Dorsal and anal fins distinctly separated from the caudal fin, the first containing at most 7 rays and the anal

fin 6. Breadth of the snout just in front of the eyes greater than its length, ivhicli is about equal to the breadth of

the interorbital space, to the length of the base of the dorsal or anal fin ( the difference usually being only slight),

or to the distance between the dorsal and caudal fins. Two nostrils on each side
,
within the line from the upper an-

terior corner of the eye, the posterior with a small nuciferous pore beside it, the anterior alone with a slightly

raised, tubular margin, but without any lobate appendage. Longitudinal diameter of the eye in small specimens

{about 30 mm. long)
2

/3 or more of the breadth of the interorbital space, in large specimens (over 50 mm. long)

v2
or less thereof. Longitudinal diameter of the entire adhesive disk about 18—21 % of the length of the body:

pelvic disk (-within the ventral fins) short and round: postclavicular disk trapezoidal, broadest behind. Length of

the head from about
x

/4 to
1

/3
a

,
greatest depth of the body from about

1

/9
to

1

/f, least depth of the tail about

]

/12
c

,
and the length of the caudal fin from about Vs to

2

/ ls
d

, of the length of the body. Length of the pectoral fins

about equal to the greatest depth of the body, the lateral flap of the posterior division of the ventral disk ex-

tending scarcely half-way up the pectoral fins.

R. hr. 6; D. G e - .4.4/; P. 211.22?; V.—
;
C. x+ 9 I. 10 +*;

4

Vert. 29 I. 30.

iSijn. Bhnaculated sucker, Penn., Brit. Zool. (ed. 1776), torn. Ill,

p. 345, tab. XXII, App.; Cydiopterus bimaculatus, Donov.,

Brit. Fish., IV, tab. LXXVIII; FleSi. (Lepadogaster), Brit.

Anim., p. 190; Yarr., Brit. Fisli., ed. 2, vol. II, p. 363;

Dub. et Koren, Vet.-Akad. Handl., 1844, p. 109, tab. Ill,

fig. 7; Nilss., Skand. Fn., Fisk., p. 241; Gthr, Cat. Brit.

Mus., Fish., vol. Ill, p. 514; Coll., Forfi. Vid. Selsk. Christ.,

1874, Tillaegsh., p. 90; Mor., Hist. Nat. Poiss. Fr., tom.

a From 25'6 to 30‘3 % of the length of the body, according to Canestrini. In specimens from Norway, of an average length of

SOY mm., the length of the head is on an average 2
9

" 6 % of that of the body.

6 From 1 1
‘

6 to 15 % of the length of the body, according to Canestrini. In the Norwegian specimens just mentioned the average

is 1
2

’ 7 % of the length of the body.

c In the Norwegian specimens just mentioned the average is 8’1 / of the length of the body.

d From 20'4 to 15’5 % of the length of the body in specimens between 33 and 53 mm. long, according to Canestrini. In the

Norwegian specimens just mentioned the average is 19 % of the length of the body.

e Sometimes, though seldom, 5 or 7, according to v. Duben and Koren.

/ Sometimes, though seldom, 5 or 6, according to v. Duben and Koren.

y 23 or 24, according to v. Duben and Koren.
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III, p. 3G1; Day, Fish. Gt. Brit. Irel., vol. I, p. 192, tab.

LVII, fig. 3; Lill.i., Sv., Norg. Fisk., vol. I, p. 739; Coll.,

N. Mag. Naturv., Bd. 29, p. 73.

Lepadogaster ocellatus + Desfontainii 4- reticulatus + Mirbelii
,

Risso, Ichtli. Nice, p. 74 et 77; Fur. Mer., vol. Ill, p.

275 et 277; Mirbelia Desfontainii, Canestr., Arch. Zool.

Anat. Fisiol., vol. Ill, fasc. I, p. 192, tab. Ill, figs. 5 et 6.

Lepadogaster ocellatus + macvlatus + punctatus + lineatus
,

Guich., Fxplor. Alger., Sc. Phys., Zool., V, pp. 109 et

110, tab. 6, figs. 3— 5.

The length of the Bimaculated Sucker probably

does not exceed about 5*/
2

or 6 cm. The largest spe-

cimen mentioned by Canestrini was 53 mm. long. Day

assumes that it attains a length of at least 2 in. (51

mm.); and Moreau states that its maximum length is

60 mm. According to v. Duben and Korea its usual

length on the coast of Norway is at most 37 nun. The

specific name of this fish is derived from a very sin-

gular, but inconstant marking, and all the numerous

synonyms given above are due chiefly to the variability

of the coloration. “The ground-colour is always reddish”,

say v. Duben and Koren, “clear and bright, with a

more or less pronounced dash of yellow, which forms

small, irregularly arranged spots and dots or continuous

bands, along the back and sides, or a row of large

spots across the back etc. Straight across the forehead,

between the eyes, we generally find a lighter streak,

and behind the latter a darker-coloured belt extends

across the body. On the sides, just behind the base

of the pectoral fins, there generally, though not always,

appears a round, black or dark purple spot, very dis-

tinctly and sharply marked and edged with a narrow,

white stripe. The belly and the whole of the under

surface are usually light yellow, with or without red

spots or streaks on the lower jaw and the sides of the

tail. The eyeballs are grayish olive-green at the top,

with a brownish band in the middle, and below this

somewhat lighter. The iris is golden-yellow, the pupil

with beautiful shades of green and blue. The pectoral

fins and the whole of the adhesive apparatus are always

without spots, but the unpaired fins are mottled with

yellow and red, more or less broken, transverse bands.”

Montagu" describes the colour of the fry as green,

finely dotted with blue, and without the least trace of

the two pectoral spots.

On the coast of Norway, at least at certain spots

to the south-west, between Stavanger and Trondhjem,

the Bimaculated Sucker can hardly lie called rare, if

not common. It occurs at a depth of 20 or 30 fathoms,

especially where the bottom is soft and strewn with

shells to which it may attach itself and its eggs. “On

one occasion,” write v. Duben and Koren, “five spe-

cimens were taken together, attached to the shell of a

Cyprina islandica. On taking this little fish out of the

water with the hand, it instantly attaches itself to the

finger; even when thrown into alcohol, it sometimes

adheres to the side of the vessel for a moment. Even

in the water it is generally seen keeping quite still

and adhering to some object, with the tail bent for-

wards, right up to the head 6
. The eyeballs are extra-

ordinarily prominent" and may be turned, independently

of each other (almost more than in the Flounders), in

every direction; and when the fish is fixed to the bot-

tom, it follows with its eyes, without the slightest turn

of the head, every movement of any object, a pair of

pincers for example, drawn through the water round

about it. If the pincers come too near, the fish winces

slightly, or moves in, a gliding manner, without loosing

its hold. If it is torn away by force, it makes all

possible haste to re-attach itself to the first suitable

object.” There is only one instance recorded of its

occurrence in Sweden. On this occasion a specimen

26 V2 ram. long was taken by Dr. Carl Aurivillius^

in a dredge, among the Weather Islands (Vaderoarne)

off Fjellbacka, at a depth of about 40 fathoms, on the

so-called Coral Bank, east of Storo. In Denmark it is

unknown, but south of its true habitat, the Mediter-

ranean, it has been found by Steindachner" off Teneriffe.

According to Risso the female is large with roe

towards the end of May. On the 20th of July, on

the coast of County Down (Ireland), Hyndman / took

in a dredge, at a depth of 15 fathoms, a Venus vir-

ginea
,

in which he found a Bimaculated Sucker, to-

gether with the eggs and some specimens of the newly-

“ Mem. Wern. Nat. Hist. Soc., vol. I, p. 92.

6 The fishes of the preceding family have the same habit, as we have remarked above.

c “No words,” says Hughes, “can describe the singular beauty of its eyes. They are perfectly gemmeous, and appear like living

opals set in burnished gold.”

d According to Lilljeborg, 1. c.

e Stzber. Akad. Wiss. Wien, Math. Naturw. Cl., LVII. i (1868), p. 686.

f See Thompson, Nat. Hist. Irel., vol. IV, p. 213.
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hatched fry; and in August he dragged in Belfast Bay

and found a single full-grown valve of Pectunculus

pilosus, the hollow of which was close studded over, for

the space of a square inch, with the eggs of this fish,

the diameter of the eggs being about Vie of an inch

(1'6 mm.). Lilljeborg also found the eggs of this

species in empty mussel-shells on the coast of Norway,

in the month of July.

Hughes" observed this fish in an aquarium, and

has recorded its variations of colour from yellowish

white to a rich carnation hue, as well as its sluggish-

ness and general inactivity. With regard to its food,

he remarked that it ate small portions of mussel, oyster

or raw fish. Lilljeborg found in its stomach chiefly

young specimens of shellfish (Rissoce) and small crusta-

ceans ( Copepoda and Ostracoda).

CYTTOMOBPHL

Body deep and compressed
,

but comparatively short
,

oval, when seen from the side. Bays of the unpaired fins

principally soft; anterior (spinous-rayed) part of the dorsal fin shorter frith fewer rays
)
than the posterior {soft-

rayed). Ventral fins thoracic or jugular
,
well-developed, independent of each other and longer than the pectoral

fins. No osseous connexion between the suborbital ring and the preoperculum. Anal papilla wanting. Scales small

{sometimes wanting), sometimes scattered and imbedded in the skin
,
sometimes imbricated and furnished with small

spines; at the edges of the body ire sometimes find strong spinous plates.

The present series, like the following one, reminds

us in a certain degree, by the weak development of

the scales, of the series of the Mackerel type; and

Cuvier 6
actually referred the John Dory, the best known

type of this series, to the Mackerel family. Gunther"

was also impressed with this kinship between the Cytto-

morphs and the Mackerels, but referred the former to

a distinct family, Cyttidce, by the side of the Horse-

Mackerels. One abnormal form d
,
which perhaps belongs

to this series, renders the latter difficult to characterize;

and though the kinship between these forms and the

Mackerels is undeniable — though the grounds for this

opinion are entirely different from those given by Cu-

vier — as we shall see more clearly in the following

series, still, as we have followed Gunther in his ar-

rangement of the Vaagmaer-fishes as a separate series,

in order to be consistent we must treat the Cyttomorphs

in the same way, for their kinship with the Mackerels

is apparently much less natural than the ties between

them and the following series. The spinous plates of

the Horse-Mackerels, both in position and in shape, are

entirely different from those of the Cyttomorphs, whose

anomalopterous characters also unfit them for a place

in the Mackerel-series. The spinous plates of these

fishes are more like those which occur in the Gur-

nards and Lump Sucker, and when they are want-

ing at spots where they may occur in other cases —
e. g. at the base of the spinous-rayed (first) dorsal fin

in the subgenus Zeus (s. str.) — they are replaced by

lateral spinous processes at the base of each spinous

ray, in which form they also appear in the genus Tra-

chypterus within the following series. The typical Cytto-

morphs are thus so closely and distinctly approximated

to the forms of the following series, that their inclusion

in the latter is a point which should rather be investi-

gated. There too, we shall find the body compressed,

the mouth highly protrusile, with the gape turned up-

wards when the mouth is closed, the maxillary bones

broad and flat, the branches of the lower jaw broad

and hanging down below the isthmus behind, the inter-

operculum large, the ventral fins long and furnished

with numerous rays, and the pectoral fins short and

“ The Zoologist for 1864 (vol. XXII), p. 9131.

6 “Les Zees ont deux dorsales et quelques autres caracteres osteologiques voisins de certains perco'ides; mais la nature de leurs

tegumeDS, les boucliers dont les cotes sont arnies, les rapprochent incontestablement des scornbero'ides a corps cuirasse Cuv., Val., Hist.

Nat. Poiss., vol. X, p. 2.

c Introd. Stud. Fish., p. 450; Handh. Ichtliyol., p. 318.

d The obscure genus Oreosoma, Cuv., Val., Hist. Nat. Poiss., vol. IV, p. 515. tab. 99.
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with only few rays. As yet we know nothing, it is

true, of the changes of development through which

the Cyttomorph fishes pass during early youth 0

,
and

which would probably give the safest clue to the

solution of the question as to their right place

in the system. But the points we have mentioned

above, defend the position they occupy in the present

work.

The series, which derives its name from one of

the genera, Cyttus

,

is composed of one, perhaps two 6

,

families, containing more or less pronounced deep-sea

or pelagic fishes.

Fam. CYTTIDjE.

No branched rays in the dorsal, anal or pectoral fins. The last-mentioned, fins with few rays. Ventral fins with

one spinous ray and more than five soft rays. Basal bones of the pectoral fins flat ,
but very narrow in the

middle. Branched rays of the caudal fin few. Jaws and vomer furnished with comparatively weak, cardiform

teeth. Mouth capable of extensive protrusion. Eyes lateral. Gill-openings large. Brancliiostegal rays 7 or 8.

Bseudobranchice present.

The family is not large, though its range extends

over the basins both of the Atlantic and the Pacific.

The 8 or 10 species it contains, may easily be included

in two genera, Zeus and Cyttus, the latter without true

(spinous) plates, with the spinous rays of the dorsal fin

flexible at the tip, the fin being also without free, mem-

branous appendages, and with only 2 spinous rays in

the anal fin, but 8 brancliiostegal rays.

Genus ZEUS.

Scales small or wanting. Spinous plates, with one or two spines, along the whole or a part of the base of the

dorsal fins, as well as of the ventral edge and the base of the ami fin. The two dorsal fins contiguous or co-

alesced, the anterior containing 9 or 10 strong, pungent spinous rays, and with the membrane between these rays

elongated into long filaments or fiat, clavate lobes. Anal fin with 3 or 4 strong spinous rays in front
,
which

sometimes form a distinct lobe, representing an anterior anal fin. Brancliiostegal rays 7. Air-bladder large

and the pyloric appendages very numerous. Coloration with a more or less pronounced, silvery lustre, marked with

black, either in the form of large, irregular
,

transverse or wavy, cloudy spots or of a sharply defined, round

spot at the middle of the sides.

From this genus Gill'', by the establishment of

the genus Zenoides, has separated the species which

have only three spinous rays in the anal fin, but are

furnished with spinous plates even along the base of

the spinous-rayed part of the dorsal fin, leaving the

other species to form the true genus Zeus. All these

species, however, are so nearly allied — only 5 or 6

can be distinguished with certainty — that it is im-

possible to recognise these divisions as more than

subgenera. Only the latter division is represented

in the Scandinavian fauna, and that by only one

species.

“ As we know, L. Agassiz stated positively that Argyropelecus hemigymnus, a Mediterranean form of the family Sternoptycliidai, was

a juvenile form of Zeus paper (Ann. Sc. Nat., ser. 5, vol. 3 (1865), p. 56), and Low had already proposed (Proc. Zool. Soc. London 1843,

p. 85) to range the genus Sternoptyx beside Zeus. The observation has not been confirmed, however, and Kner has justly remarked (Verb.

Zool. Bot. Gesellsch. Wien, XV (1865), p. 288) its great improbability, though the resemblance to the Sternoptychidce is worthy of mention.

h If the family Oreosomatidce proves, on more minute investigation, really to belong to this series. In Oreosoma, according to Cuv.,

Val., the pectoral fins contain numerous branched rays, the palatine teeth are present and the ventral fins contain only 5 soft rays.

c Proc. Acad. Nat. Sc. Philad. 1862, p. 126.

Scandinavian Fishes. 39
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THE JOHN DORY (SW. SJOHANEN a OR SANKTEPERSFISKEN b
).

ZEUS FABER.

Plate IX, fig. 2.

No plates along the base of the spinous-rayed part of the dorsal or the anal fn, the rays of these fins, on the

other hand, being armed with a pointed spine, projecting outwards, on each side of the base. From 7 C
to 10 spi-

nous plates of fairly uniform size along each side of the posterior part of the base of the dorsal fin, and from 7

to 9 along the corresponding part of the base of the anal fin. Both in front of and behind the jugular ventral

fins is a row of plates on each side of the ventral edge and partly at its middle. The frontal spines, which project

backivards on the occiput, as well as the supraclavicular and clavicular spines, simple and small, measuring less

than half the longitudinal diameter of the eye and, in old specimens, more or less reduced, a rule which also applies

to the symphysial, angular and, articular spines of the lower jaw. Preoperculum, in adult specimens, without spines.

Scales small and scattered, not imbricate, thin and smooth at the margin, but during youth spinous on the surface,

the spines being most persistent on the scales belonging to the upper and lower parts of the sides, below the base of

the soft-rayed dorsal and above that of the anal fin. Head scaly only on the cheeks. Coloration grayish violet, with a

silvery lustre, marked with longitudinal yellow stripes on the sides of the body and with a round
, blue-black spot , en-

circled by a narrow, yellow ring, about half-way up the sides and below the middle of the spinous-rayed dorsal fin.

R. br. 7; D. 10|23 1. 24; A. 4 22 1. 23;

C. 2 + 11+2 1. 1 + 13 + 1; Vert. 31—34.

P. i: -15; V. jg,

Byn. Zeus

,

idem faber appellatus, Plinius, lib. IX, cap. 18.

Zeus spinosus, Lin., Mus. Ad. Frid., I, p. 67, tab. XXXI, fig-. 2.

Zeus faber, Lin., Syst. Nat., ed. X, tom. I, p. 267; Cuv., Val.,

Hist. Nat. Poiss., vol. X, p. 6; Yarr., Brit. Fish., ed. 2,

vol. I, p. 183; Gthr, Cat. Brit. Mus., Fish.., vol. II, p. 333;

Couch, Fish. Brit. Isl., vol. II, p. 118, tab. LXXIX; Steind.,

Stzber. Akad. Wiss. Wien, Math. Natunv. Cl., LVII, i (1868),

p. 364; Coll., Forh. Vid. Selsk. Christ. 1874, Tillsegsh., p. 44;

Malm, Gbgs, Boh. Fn., p. 650; Ltkn, Vid. Selsk. Skr.

Kbhvn, ser. 5, Naturv. Math. Afd., vol. XII, No. 6, p. 553;

Gigl., Espos. Int. Peso. Berl. 1880, Sez. Ital
. ,

Cat., p. 86;

Mor., Hist. Nat. Poiss. Fr., tom. II, p. 467 ;
Day, Fish. Gt.

Brit., Irel., vol. I, p. 138, tab. XLV1II; Olsen, Piscator.

Atl., tab. 34; Lillj., tSv., Norg. Fisk., vol. I, p. 285; Coll.,

N. Mag. Naturv., Christ., Bd. 29 (1884), p. 59.

Zeus australis
,
Richards., Zool. Ereb., Terr., II, 2, Fish., pp.

36 et 138, tab. XXV, fig. 1 (vide Gthr); Tenn.-Woods,

Fish.. Fischer, N. S. Wales, p. 61, tab. XXI.

? Zeus japonicus, Sciileg., Fn. Japan., p. 123.

The deep'', compressed " body, with its spines at the

margins7 and the formidable weapons it also possesses

in the first dorsal 5
’ and the anal tins'

1

,
render the Dory

“ Linnasus, Mus. Ad. Frid.

Malm, Gbgs, Boh. Fn.

c Sometimes 6, according to Lutken.

d In the 5 specimens which we have been enabled to examine, the length of the body (from the anterior margin of Ihe upper jaw-

bone, at the articulation, to the middle of the hind margin of the caudal fin) varies between 143 and 417 mm. In these specimens the

greatest depth of the body varies between 44 and 48 % (44’5—47'7) of the length thereof. The least depth of the shallow peduncle of the

tail (in front of the caudal fin) varies between 6 and 7 % (6’4—7'1) of the length of the body.

e In the specimens mentioned above the greatest thickness (breadth) of the body, which occurs across the preoperculum, varies between

7 and 10 / (7 '6—9
’8) of the length of the body. The proportion generally increases with age. The least breadth of the interorbital space

is always less than the least depth of the tail, varying in different individuals between about 5 and 5 1

/2 % (5'2—5'7) of the length of the

body, or 60 and 68 % of the longitudinal diameter of the eye.

f The plates at the base of the soft-rayed dorsal and the anal fins are each furnished with two spines, the inner spine (along the dorsal

fin the lower and along the anal fin the upper) being directed straight out from the body, and the outer spine, which is the larger, pointing

backwards. The first anal plate, in the second and third specimens in point of age, is situated beside the fourth spinous ray, which in these

cases is without a special basal spine; while in the younger specimens, as well as in the oldest of all, this plate is situated beside the first

soft ray, and the fourth spinous ray is furnished with the usual, simple basal spine on each side. The plates at the side of the ventral mar-

gin in front of the base of the anal fin vary in number between 7 and 10 (anteriorly single, posteriorly paired), in front of the ventral fins,

and between 7 and 9, behind the latter. In all these plates the short, but sharp spine is directed backwards. Just in front of the ventral

fins and, in one specimen, in front of the vent a simple row of spines is inserted at the middle of the ventral margin. In the smallest spe-

cimen the head is furnished with two blunt spines, one above and one below, in the anterior orbital margin and a third at the upper pos-

terior corner of the orbit; but in older specimens these spines become indistinct. According to Inner (1. c.), the preoperculum in young

specimens (55 mm. long) is furnished with a marginal spine. This spine does not occur, however, in any of our specimens.

9 The third spinous ray is the longest — though in the least but one of our specimens it is scarcely any longer than the second —

being about equal in length to the lower jaw, i. e. about half the greatest depth of the body. In the oldest specimen, however, this ray

is broken off short, hut its relative length has evidently been considerably less than in the younger specimens, for the free dermal flap be-

hind it is preserved, but is only equal in length to the lower jaw.

h In the anal fin the first spiuous ray is sometimes the longest, and sometimes the second, but the length in proportion to that of

the body decreases with increasing age, in the younger specimens being about 1

/6 of the length of the body, measured as above, in the older

8
and finallyspecimens 1

/7 ,

1

!

7, 0 thereof.
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easily recognisable, especially when the black, lateral

spot is still to be found. Its recognition is also facilitated

considerably by the long appendages of the fin-mem-

brane of the first dorsal fin and the great length of the

ventral fins". On closer examination, however, the head*

is the most striking point, for with the eyes set high

and rather far back, though by no means small
0

,
it re-

minds us somewhat of that of a pig. It is most

singular in appearance when the mouth is protruded.

The nasal (frontal) processes of the intermaxillary bones

are so long that their point, when they are drawn back,

i. e. when the mouth is closed, extends up to the fore-

head between the eyes'
7

,
where, on the top of the head,

they slide in a groove extending along the whole length

of the frontal bones, which is somewhat broader at the

beginning and end, and the margins of which end

in the above-mentioned spines, which really belong to

the frontal bones, but are situated as though they were

occipital spines. The great length of the nasal processes

of the intermaxillary bones enables the fish to protrude

the mouth so far that the snout, which is then extended

in a lateral direction as well, becomes considerably

larger than the rest of the head. The flat maxillary

bones 0 then turn in their articulation, which is covered

by the front part of the preorbital bone, and assume a.

vertically downward or forward position. By this ac-

tion everything immediately in front of the fish is

sucked into the mouth, and when the latter is again

closed, the capture may be no small one. The lower

jaw' always projects beyond the upper, but when the

mouth is closed, the difference is less apparent.

The two nostrils on each side are set close to the

anterior orbital margin, being mutually separated only

by a narrow dermal wall. The anterior is the smaller

and almost round, the posterior being oblong and

perpendicular.

The base of the spinous-rayed dorsal fin is about

equal in length to that of the soft-rayed, which, on the

other hand, is somewhat longer and higher than the

soft anal fin, to which it is analogous in other respects.

Both the latter fins are rounded at the margin and have

the longest rays in the posterior half, the longest ray

in the soft dorsal fin being about half as long as the

caudal fin. The margin of the caudal fin is also slightly

rounded (convex), the outer branched rays being, how-

ever, slightly longer than the middle ones. Its relative

length 9 diminishes with increasing age. The pectoral

fins are small* and rounded, with few rays, and situat-

ed below the middle of the sides and behind the

perpendicular from the insertion of the ventral fins.

Their length in young specimens is more than half

that of the lower jaw, but in older ones equal to or,

eventually, less than this measurement.

The lateral line forms a sloping curve from the

temporal region to the middle of the side, just in front

of the perpendicular from the middle of the base of

the soft-rayed dorsal fin, from which point it runs

in a straight line to the middle of the base of the

caudal fin.

The Dory attains a length of about 5 dm., accord-

ing to Couch, 6 dm., according to Moreau. Its ma-

ximum weight on the English coast, according to the

former writer, is about 8 kgrm. As we may easily

see by the shape of the fish, it can scarcely be regarded

as possessing any great power of swimming. The dee})

body may indeed be steered and maintained in an upright

position by the help of the long ventral tins and the

high, spinous-rayed dorsal fin with its long, dermal

° The relative length of the ventral fins decreases during growth from 38 % of the length of the body, in the youngest of our spe-

cimens, to 2

0

1

/ 2 ,
in the oldest specimen.

b The relative length of the head, measured from the anterior margin of the articulation of the maxillary bones to the end of the

opercular flap, apparently undergoes but slight change of growth, varying in our specimens between 29 and 31 % (29‘1—30'9) of the length

of the body.

c The longitudinal diameter of the e}'e varies with age, in our specimens, between 9 and about 8 % (9'1— 8'2) of the length of the

body or 30 and 27 % (30'5— 27’3) of the length of the head.

d The distance from the middle of the anterior margin of the intermaxillary bones to the tip of their nasal processes is about equal

to (sometimes somewhat less than) the length of the maxillary bones or of the interoperculum, equal to the distance from the anterior margin

of the preorbital bone to the hind margin of the preoperculum, twice the longitudinal diameter of the orbit, or half the depth of the body

at the beginning of the soft-rayed dorsal fin; but in young specimens somewhat less than the last measurement.

e The length of the maxillary bones varies in different individuals between about 19 and 2

0

1

/ •-> % (19*1— 20'4) of the length of the

body. They are flat even above the articulation and the upper (anterior) end is as broad as the lower, but at the articulation they are narrowed.

f The length of the lower jaw, including the angular spine, varies between 23 and 25 % (23'0—24’7) of the length of the body.

rj In the smallest four of our specimens the length of the middle rays of the caudal fin varies between about 24 and 22 % of that of

the body. In the largest specimen the caudal fin is damaged, but its length seems to have been scarcely more than 16 / of that of the body.

h The relative length of the pectoral fins also decreases during growth, in our specimens, from about 13 to 11 / (13'2— 1 1
' 2) of

the length of the body.
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appendages. Still, when it swims upon its prey, it does

so by fits and starts, or approaches with extreme

caution and very slowly. In its usual position, too, it

lies upon its side, whether swimming through the

water or resting on a rock".

Its usual manner of gliding through the water is

also accomplished by continuous undulating movements

of the soft-rayed dorsal fin, the corresponding part of

the anal fin, and the pectoral fins, the other fins re-

maining motionless
6

. Nevertheless, the Dory is said to

make long journeys from deep water to the shallows.

It is fond of a rough bottom, says Couch, or digs a

hole in the sand, where it hides, like the Angler, with

the long filaments of the spinous-rayed dorsal fin waving

like worms to entice its prey, which consists of Floun-

ders, Herrings, other fishes and small fry, cuttle-fish

and other mollusks, and crustaceans
0

. It is said to make

a grunting noise when drawn out of the water. It

generally leads a solitary life, being only seldom taken

in large numbers, but it is known and prized as a

dainty dish. The flavour of the flesh is compared to

that of a lobster’s claw d
or of the Turbot, or set even

higher than the latter. It is said to be best in early

spring, from January to March 0

,
especially when it has

been kept a day or two, or rinsed in fresh water, after

it has been gutted. Its qualities, however, are not all

good: Day states that its spines are capable of inflict-

ing dangerous wounds. The spawning-season is said

to occur during the winter months'. Olsen states the

number of eggs in a female specimen at 3,000.

The singular name ( Sanktepersfisk ,
St. Peter’s Fish)

is derived from a tale to the effect that it was this fish

that St. Peter caught in the Lake of Gennesaret, and

out of whose mouth he took the tribute money. Ac-

cording to another version of the story, the apostle

caught the fish, but when he heard the grunting sound, I

interpreted it as a cry of complaint, and released his

captive. The bluish-black spot on each side of the

body is thus the mark left by Peter’s grasp'7
. The

Dory, however, does not occur in any lake. It is a

true salt-water fish, in European waters being most

common perhaps in the Mediterranean and the Atlantic

outside it. On the south and west coasts of Great

Britain, however, it is still fairly common. In the

North Sea it becomes rarer and rarer towards the North,

and its true geographical range probably does not ex-

tend further north than the Dogger Bank, though it is

taken once or twice a year on the Scotch coast. It

has been met with twice on the coast of Norway,

once at Glesvar, in the neighbourhood of Bergen, and

again at the very head of Christiania Fjord. It has

only once been found in Sweden. On the 5th of August,

1887, a female with very small eggs in the ovaries

and with the caudal fin somewhat damaged, thus ren-

dering the length, which was probably 435 mm. from

the point of the lower jaw to the end of the middle

rays of the caudal fin, impossible to fix with certainty,

Avas caught off Stockevik in Skaftoland (Bohuslan). In

the Scandinavian waters this species is thus one of the

rarest. By the rest of its geographical extension, hoAv-

ever, it seems to be a cosmopolitan species, for there

is only an extremely slight difference between this spe-

cies and Zeus capensis of the Cape of Good Hope.

The latter may perhaps deserve a distinct specific name

as the form marked by an increase in the number of

the spinous plates, Avhile Zeus pungio, the species Avhich

occurs in the Mediterranean, can ground its claim to the

rank of a distinct species only on the more advanced

development of some of these plates than of others. The

difference is still less, hoAvever, between the present

species, Zeus japonicus and the Australian Zeus austra-

lis, the last of which Gunther, avIio had examined the

original specimen described by Richardson, unhesit-

atingly referred to the same species as Zeus father.

“ Though this habit of lying on its side has not left such distinct traces in the structure of the Dory as the similar, but more pro-

nounced habit in the Flounders, still it has not been entirely without effect, for we find a want of symmetry even in this species. The

spinous plates at the bases of the soft-rayed dorsal fin and the anal fin are set farther forward on one side of the body than on the other,

and their number, too, is often different on either side. This is more often the case in old specimens than in young.

6 Sa\tille-Kent, Nature
,
July 31, 1873.

c In the stomach of a Dory about 32 cm. long Couch found 25 Flounders, some of which were 6 cm. in length, 3 half-grown

Father-Lashers and 5 pebbles from the beach, one of which was 4 cm. long. Another Dory not quite half a kilogramme in weight, had 18

Sprats, 2 Atherines, a cuttle-fish and some digested fragments of other species in its stomach. The Dory thus does not seem to be at a loss

how to procure food.

d Olsen, 1. c.

e Blanchere, Nonv. Diet. Gen. Peclies
, p. 24G. Olsen states, on the other hand, that the Dory is best from May to January.

f Day, 1. c. and Olsen, 1. c.

The same tale is also told of the Haddock.
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TKACH'YPTEROMORP S II.

Body ribbon-shaped"
,
silvery and scaleless. Dorsal fin long (extending along by far the greater part of the dorsal

edge), in front high or crest-shaped and sometimes separated, into an anterior dorsal fin, which is deciduous and

usually ivanting in old specimens. Anal fin small or wanting. Pectoral fins usually small
,
with few rays and.

horizontal base. Ventral fins during youth long and furnished with numerous rays, but entirely or (usually) partly

disappearing 'with age
b

. Branches of the lower jaw high, and triangular.

With the exception of the Cepolce, which are now

referred to the Blennomorphs, Cuvier’s Tcenioides, as

he eventually defined this family", corresponds to the

Trachypteromorph series, which in Gunther is repre-

sented by the two series Lophotiformes and Tceniiformes
d

.

In many respects the Trachypteromorph series co-

mes nearest the Mackerel series: the elongated, ribbon-

shaped body, with the long dorsal fin, most nearly re-

sembles that of the Trichiuridce, but also reminds us

of the Dolphin-fishes ( Coryphcena), the nakedness of the

body too, reminds us most of the former, but also sug-

gests the scaleless Horse Mackerels ( Gallichthys ), while

its silvery, deciduous epidermis is a reminiscence of the

Sea-Breams (Bramidce). The horizontal base of the pec-

toral fins — which also occurs in the Trichiuridce — and

the high, triangular branches of the lower jaw call to

mind the Opah (Lampr is). The history of development,

which is always the safest guide to the determination of

kinship, also seems to point in this direction, for what

Ave now know, thanks to Emery’s valuable observations,

of the development of the Trachypteroids, directs our

special attention to the extraordinary reduction in the

original length of the fin-rays, a point which had al-

ready been shoivn in the species of the genus Gallich thys,

starting from the Blepharoid stage, and, on a. smaller

scale, in Selene
,
another genus of the same family. The

round, black, lateral spots, which are so characteristic

of the true Trachypteroids, as well as of the Dory, are

also represented, strangely enough, by the evanescent

spots in the fry of Gallichthys. These changes of de-

velopment thus seem to indicate a starting-point common

to the Scombromorph and Trachypteromorph series; but

from this starting point their development has advanced

in directions so Avidely different that Ave may Avell be

justified in folloAving Gunther, and treating the latter

series as independent. Anomalopterous characters, as

Ave have already remarked, belong, as a rule, to the loAver

(earlier) stages of development, and in the Trachyptero-

morphs these characters have been retained in conjunc-

tion Avith a most extraordinary shape of the body.

The series contains two families, the one, Lophotidee-

,

with only one genus, remarkable for the restriction of

its occurrence, to the best of our knoAvledge, to the

Mediterranean Sea and the Japanese part of the Pacific

(see above, p. 69), and distinguished by the small

size of the anal fin behind the vent, Avhich is situated

close to the end of the tail, as Avell as by the slight

degree of protrusion of Avhich the mouth is capable.

The second family contains the true Dealtishes and the

Oar-fishes (Kings-of-the-Herri ngs).

Fam. t rachypte R I D m .

Mouth capable of extensive protrusion. No anal fin. Vent situated at the middle of the ribbon-shaped body. No

air-bladder. Pseudobranchice and pyloric appendages well-developed. No branched or articulated fin rays".

This family consists entirely of true deep-sea fishes, clusively from the solitary specimens which now and

and our knoAvledge of its adult state is derived ex- then approach the surface for some reason or other,

a This is the case in the museum-specimens preserved in spirits; but we know that, in these fishes, as in other true deep-sea forms,

the body is of extremely loose structure, and shrinks considerably after death, while during life it is probably more terete. The fishermen

of Finmark stated to Lili.jeborg in 1848 that the Dealfish he received from them, was “about 6 in. thick somewhat behind the head” just

after its capture, i. e. at „this spot the thickness was more than half the depth.

6 In Lophotes
,
however, the ventral fins are described as small, with the ordinary number of rays.

c Cuv., Val., Hist. Nat. Poiss., vol. X, p. 309.

d Acantliopterygii §§ III and IV, Syst. Syn., Cat. Brit. Mus., Fish.; Iutrod. Stud. Fish., pp. 519 and 520; Handb. Ichtli., pp. 369 and 370.

e According to Kner (Stzber. Akad. Wiss., Wien, Math. Naturw. Cl., XXXIV, i (1859), p. 437, tab. 1), however, Tracliypterus al-

tivelis, a Pacific species, is furnished with branched rays in the caudal fin. According to Costa (Fn . Regn. Nap., Pesci, Acant. Scomberoidei,
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and are more or less helplessly driven ashore by wind

and tide. We have already quoted from Gunther some

of the most important, general characteristics which

belong to the deep-sea fishes. One of these character-

istics, the loose structure of the body, both in the

osseous and muscular texture, appears in a high degree

in the Trachypteroid family. The larger forms at least

— some of the Trachypteroid s attain a length of at

least 6 metres — are so fragile that even with the

greatest caution it is scarcely possible to draw a spe-

cimen out of the water without damaging some part

of it. Still less can we expect that a specimen cast

ashore by the storm and exposed to the action of the

waves, may be found in a perfect condition. Further-

more, the tins and their appendages undergo changes

of growth so great that it is by no means always pos-

sible to decide with certainty whether the loss of a,

character derived from these parts of the body is the

result of some injury or merely of the natural develop-

ment. The specific distinction within this family is,

Fig. 76. Young Trachypterus
,

3 mm. in length. After Emery.

therefore, far from certain, and the majority of the

species established by former writers up to the time of

Valenciennes'' and recognised even in Gunther’s Ca-

talogue
,
have been rejected or proposed for rejection in

more recent times. The history of the development has

shown a variability scarcely conceivable before, in the

supposed specific characters. The pioneer of this reform

is the Italian Emery*, who enjoyed the most favourable

opportunities of studying the young of these fishes, as

they appear in the surface-regions of the Mediterranean.

The first stage in the development of a Trachm

pterus described to us by Emery (fig. 76), is a larva 3

mm. in length. At this period it is perhaps most like

the larva of a Coitus or a Lophius. The head is large,

and the long caudal part sharply contrasted to the much

deeper abdominal region. The whole body is trans-

parent. The embryonic vertical fin runs without a

break along the margin of the body, from the head

along the back and round the tail to the end of the

abdominal part. At the occiput this tin contains the

rudiments of three true rays, with this exception it is

without rays, and is supported only by the primary

rods (fibrillae). The pectoral fins are comparatively

large, with a brachiate base, and edged with a rim of

the same structure as the vertical fin. The rudiments

of the ventral fins appear in the form of a process on

each side, projecting backwards from the lower pos-

terior corner of the abdominal part.

In the next stage described by Emery (fig. 77),

the larva has attained a, length of 6 mm. It is now

tadpole-like, and the first three rays of the dorsal fin

have grown beyond the fin-membrane, thus reminding

us of the Batrachoids. Behind them three new rays

have begun to appear, and the embryonic vertical fin

Fig. 77. Young specimen of Trachypterus ,
6 mm. in length.

After Emery.

has grown to such a height on the caudal part that

the hind part of the larva is nearly as deep as the

forepart. The rudiments of the pectoral and ventral

fins have also grown. The whole larva is still trans-

parent, but finely punctated with small, brown collec-

tions of pigment, forming two transverse bands on the

caudal part.

In a larva 9 mm. long, which was brought home

by Professor Leche from Messina, the caudal part of

the body itself is still terete and of an elongated, con-

ical shape. The occiput is raised as in Lophotes.

The dorsal fin has begun to acquire rudimentary rays

throughout the greater part of its length from the

occiput. The anterior dorsal rays have attained a, length

Gen. Trachypterus, p. 14, tav. IX ter), the first ventral ray in Trachypterus repandus (iris ?), a Mediterranean form, is divided at the tip

into four membranous filaments (see fig. 81, a). With these exceptions little is known of the structure of the ventral rays in ihe older spe-

cimens, as they easily and generally break or drop off. During youth, however, and even in specimens 32 cm. long, they are unbranched in

the specimens we have examined of the Mediterranean species Trachypterus iris.

a Cuv., Val., Hist. Nat. Poiss., vol. X, pp. 313 etc.

b Atti Accad. Line., ser. 3, Mem. Sc. Fis., vol. III. p. 390, con tav.: Mitth. Zool. Stat. Neap., Bd. I (1879), p. 581, tab. XVIII.
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equal to that of the body. The abdominal part of the

body plus the head is about equal in length to the caudal

part, but. the base of the ventral tins still remains just

behind and below that of the pectoral. Four of the rays

in each ventral fin are already elongated. The caudal fin

has begun to form the first rudiments of its true rays

below the end of the notochord, which is curved up-

wards at the tip, though as yet only slightly. Exter-

nally, however, the tip of the tail is still symmetrical,

with a. lobate extension of the embryonic vertical fin

itself on the skin. In other respects the larva is only

slightly changed from the appearance it had at a length

of 9 mm.; but the development of the embryonic pec-

toral fins is now arrested, their brachiate base showing

signs of reduction. The five occipital rays of the dorsal

fin and the three outer ventral rays have attained a

length more than double that of the body, but are

united to a fairly great extent at the base by the fin-

membrane. The three inner rays of the ventral fins

gradually diminish in length. The vent lies at the end

Fig. 79. Caudal fin of a Trachypterus iris 26 mm. long, from Messina, d, embryonic vertical fin of the back;

v, embryonic vertical fin of the ventral edge; cli, chorda dorsalis.

which is about equally large above and below the end

of the notochord; but only the lower lobe is furnished

with rudimentary rays, while in the upper we find only

the primary fibrillse, which are destined soon to dis-

appear, together with the whole of this lobe. Chro-

matophores are scattered both on the raised occiput

and the sides of the abdominal cavity.

In the next stage of the development described by

Emery (fig. 78), the larva has attained a length of 16

mm. The silvery colour has now begun to deposit

of the second third of the length of the body. The

embryonic vertical fin is still present along the ventral

margin, but there are no rudiments of true rays in front

of the caudal fin, and there seems to be no rudiment

of a true anal fin. The caudal fin, on the other hand,

has passed through a great part of its early alterations.

This fin originates, here as in all Teleosts, at the

ventral part of the caudal end of the embryonic (larval)

vertical fin, but in front of the end of the notochord.

It thus belongs originally to the same division as the
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anal fin, and in the larva? of many Teleosts its original

position is so far forward that in this respect it is fully

analogous to an anal fin. In Trachypterus, where no

distinct anal tin is developed, it has been proposed, in-

deed, to regard a part of the caudal tin as representing

the remainder of the anal tin. But there is scarcely any

ground for this hypothesis, as in specimens 9 mm. long

the primary caudal fin is still perfectly normal in structure,

and only after this stage, though still at an early period,

begins to undergo a considerable change, in conjunction

with a reduction of its lower (originally anterior) part.

When the notochord acquires its usual upward curve

(fig. 79) — here in a double, S-shaped bend — the

upper (originally the posterior) part of the caudal fin

grows out in the form of a distinct division, consisting

of 8 rays united by the fin-membrane throughout the

greater portion of their length. In the lower part, on

the other hand, which consists of 6 rays, the two rays

next to the lowest, which for the rest of the larval period

become considerably elongated, to about the same length

as that of the body, are united only for a small part

of their length by the fin-membrane, while the other

rays in the lower part remain short, scarcely projecting

beyond the fin-membrane, the upper (innermost) three

resembling ordinary caudal rays, but the lowest (outer-

most) ray with the appearance rather of a supporting

ray. This last ray subsequently bends straight down-

wards and is changed into the double spine which, in

the adult specimens, lies below the two last plates of

the lateral line. The lateral line, with its upright

spines — one at the middle of each plate on the hind

part of the tail in the older larvae"— ends at the

middle of the base of the lower division of the caudal

fin, i. e. at the space between the upper of the two

elongated rays and the lowest of the small, middle

rays of the caudal fin.

When the larva has attained a length of 32 mm.

(fig. 80), the caudal fin has reached the highest point

of its development, but still retains the position common

in the Teleosts, in relation to the longitudinal axis of

the body. The elongated rays of the dorsal, ventral

and caudal tins are adorned with chromatophores, and

most of these rays are furnished with lobate appendages 6

,

the remnants of the fin-membrane, arranged in pairs

at certain intervals (tig. 81, a). The embryonic pectoral

fins are still further reduced, but true rays have now

begun to form in the membrane. The number of rays

Fig. 81, a. Young Trachypterus repandus (iris?), '/ 3
of the natural

size. After Costa (copied in Gunther).

in the ventral tins has increased to 8, and the rays in

the dorsal fin extend back almost to the caudal fin.

Along the sides of the dorsal and caudal rays and of

the first ventral ray, the rudiments now begin to appear

of the small spines from which the genus Trachypterus c

derives its name; but even these formations probably

disappear, as a rule, at a greater age, although they

have also been employed as a specific character.

The spinous plates on the lateral line and the basal

spines of the rays of the dorsal fin are still wanting;

but with these exceptions the Trachypterus-type is per-

fect, and the fish may continue to preserve this form

u With age the plates on the anterior part of the lateral line also develop similar spines.

6 These appendages, as shown in the figure given by Costa and copied in Gunther (Introd. Stud. Fish., p. 521), are probably nothing

more than remnants of the fin-membrane, torn loose as the rays detach themselves from the latter. But they are perhaps highly important

in a biological respect to the larvae. While the length of the rays assists the larva, which is without doubt a poor swimmer, to support

itself in the water, these processes perhaps serve to protect it by the resemblance it thus acquires to the Stinging Medusae (Siphonophorce).

In figure 81, b, from a somewhat older (
l
/3 longer) specimen of Trachypterus iris from Messina, these appendages are lost, while the number

of rays is simultaneously reduced, both in the anterior dorsal and the ventral fins.

c “With rough fins.”
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at least until it is 100 mm. long (excluding the caudal

fin), without any reduction of the long, anterior rays of

the dorsal or the ventral tin (fig. 81, a). Sometimes,

however, this reduction appears at an earlier period, the

elongated, lower rays of the caudal tin also shrinking

In the course of development, however, a great

dissimilarity may prevail: the same stage of develop-

ment is attained earlier (at a smaller size) by one larva

and later by another; and we are still far from com-

petent to decide with certainty whether this dissimilarity

and vanishing, while the upper division of the caudal

fin, which eventually assumes the appearance of a per-

fect fin, with the two outermost rays strongest and long-

est, takes up a vertical position on the dorsal edge of

the end of the tail, in the form of an upright fan (fig. 82).

depends on a difference of species. We know, however,

that, at a more advanced age, great individual varia-

tions appear in the characters of the best-known species.

Emery has shown that, in the Mediterranean Trachy-

ptems iris, the length of the head, during the growth

Scandinavian Fishes. 40
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of the body from a length of 95 to 1,410 mm., rela-

tively sinks from 23 to 9
1

/a % of the length of the body

and the greatest depth of the body from 28
l

/2
to 10V2

% of the length, while the length of the tail (the di-

stance between the vent and the caudal fin) undergoes

even relative increase from 31 V2 to 60 % of that of

the body — changes which are extremely extraordinary

and significant in fishes that, in spite of them, have

attained the typical form of their species. At the same

time his measurements show individual deviations from

these rules so marked that none of the above relations

can be employed as a specific character. The number

of rays in the dorsal fin of this species is just as irre-

gular, varying individually in full-grown specimens be-

tween 130 and 179, excluding the 5 or 6 rays, the

number of which is also inconstant, in the anterior

division of the fin.

Such is our knowledge of the whole of this family,

the natural history of which has hitherto been drawn

from specimens usually rare and more or less damaged,

of species which are evidently subject to great changes

of development and irregular variations, even in their

adult form. The family has been divided, however,

into three genera", two of which occur within the limits

of the Scandinavian fauna, the one furnished with teeth

in the jaws and on the vomer, the other probably

without any teeth in the mouth, at least in adult spe-

cimens.

Genus TRACHYPTERUS.

The silvery body smooth and even on the sides, but. until spines on the lateral line and at the base of the dorsal

rays. Upper part of the caudal fin erected into a fan, more or less perpendicular to the longitudinal axis of the

body, while the lower part of the fin is stunted. Recurved, pointed teeth scattered on the inner surface of the

intermaxillary bones, in the front part of the lower jaw and on the head of the vomer. Number of rays in the

dorsal fin less than 200. Branchiostegal rays 6. Bottom of the stomach short.

The genus of the Vogmar b
or Solv-qveite

c was

known to the ancient writers, who called it Tcenia
d

.

Neither Artedi nor Linnaeus knew it by autopsy; and

Gouan 6 was the first to introduce it into the system «.

of modern times, under the name of Trachypterus.'

Immediately afterwards the Icelandic Dealfish was dis-

covered, and in Olafsen’s Voyage referred to Artedi’ s

genus Lepturusj while Brunnich subsequently proposed

to refer this species to the Gronovian genus Gymno-

gaster 9
,

the name under which this genus was first

claimed for the Scandinavian fauna by Nilsson.

We have already remarked the difficulty of defin-

ing the species in this genus. Even in Giglioli’s list

“ Of one of these genera, Stylophorus, only one specimen is k

and Martinique, and is now in the possession of the British Museum.

(28 cm. long) of the long caudal ray, twice the length of the body,

b Vogmere or Vogmcer = maid of the bay (from vog
,
bay and

c This is the name given to the Scandinavian species in the t

signifies Silvery Halibut.

d raivla, Aristot., tcenia, Rondel.

e Hist. Pise. (1770), pp. 104 and 153, Trachipterus (sic),

f Art., Descr. Spec., p. 111.

CJ Zoophyl., fasc. I, p. 136.

h Espos. Intern. Pesca, Berlino 1880, Cat. Sez. Ital., p. 91.

* Two, according to Nilsson.

4 The American Trachypterus altivelis, Kner, 1. c., and the

Soc. N. S. Wales, vol. V, p. 631, pi. 20.

k Vid. Meddel. Naturh. For., Kbhvn 1881, p. 190.

of the forms belonging to the Italianfauna* * there

appear seven species from the Mediterranean. We
should further recognise one distinct species from Ma-

deira, one' from the North of the Atlantic and two 7

from the Pacific Ocean. The number of species has

been so reduced, however, by Emery (1. c.) and still

further by Lutken*, that we can now scarcely recognise

more than two species as belonging to the basin of

the Atlantic, the northern species, though it attains a

greater length, merely representing the earlier (lower)

stages in the same course of development as that of

the southern.

)wn, which was taken at the beginning of this century between Cuba

This genus is characterized chiefly by the persistency in this specimen

which we have remarked in the larva of Trachypterus.

. nicer, maid), according to Olafsen, Reise igjennem Island (1772), p. 594.

mrth of Norway. See Lilljeborg, Vet.-Akad. Handl. 1850. The name

Australian Trachypterus (Regalcecus) jacksoniensis
,
Ramsay, Proc. Lin.
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THE DEALFISH OR VAAGMAER (s\\r
. vogmaeen; norw. solvqveiten).

TKACHYPTERUS ARCTICUS.

Fig. 83.

The greatest depth of the body, which is deepest at a point nearer the vent than the head or even at the rent

itself,
undergoes even relative increase with age in specimens more than 1 metre in length

,
and is more than

15 % ion average about 17 %) of the length of the body, excluding the caudal fin.

R. hr. 6 “; D. (5 1. 6)|l50— 180
;
A. 0: P. (1) 11 ft

;
V. (8 1. 9)

c
;

C. 8 + (6); L. lat. 94— 101; Vert. 97— 100 rf
.

Syn. Vogmere 1. Vogmcer
,
Lepturus

,

Olafsen, 1. c. et tab. XLIII;

Trichiurus Lepturus
,
Mohr, 1st. Naturh., p. 63.

Gymnogaster arcticus

,

Brunn, D. Yid. Selsk. Skr., N. Sami.,

vol. Ill, p. 408, tab. B, figg. 1—3; Cuv. (Gymnetrus),

R'egn. Anim., ed. 2, tom. II, p. 219; Faber {Gymnogaster),

Fische 1st., p. 66; Flem. (Gymnogaster), Loud. Mag. Nat.

Hist., vol. IV (1831), p. 215, fig. 34; Nilss., Prodr. Ichth.

Scand., p. 107
;

Id. (Trachypterus), Slcand. Fn., Fisk., p.

162; Gthr, Cat. Brit. Mus., Fish., vol. Ill, p. 305; Coll.,

Fork. Vid. Selsk. Christ. 1874, Tillsegsh., p. 78; ibid., 1879,

No. 1, p. 59; N. Mag. Naturv. Christ., Bd. 29 (1884), p. 69;

Winth., Zool. Ban., Fiske, p. 17, tab. Ill, fig. 7; Day,

Fish. Gt. Brit., Irel., vol. I, p. 217, tab. LXIII; Ltkn,

Vid. Meddel. Naturh. For. Kbhvn 1881, p. 190; Sp. Schn.,

Fork. Vid. Selsk. Christ. 1872, No. 15 cum tab.; Lillj.,

Sv., Norg. Fn., Fistc., vol. I, p. 462.

Bogmarus islandicus, Bl., Syst. Ichth. posth., ed. Schn., p.

518, tab. 101 (ex Brunn.); Reid ( Vogmarus), Ann. Mag.

Nat. Hist., ser. 2, vol. Ill, p. 456.

Trachypterus Bogmarus
,
Cuv., Val., Hist. Nat. Poiss., vol. X,

p. 346; Reinh. (TV. Vogmarus'), D. Vid. Selsk. Naturv., Math.

Afh., Deel 7, p. 65 cum 2 tab.; Stuwitz (TV. sp. innom.), N.

Mag. Naturv., Bd. "2 (1840), p. 277, tab. Ill; Kr., Danm.

Fiske, vol. I, p. 292; Val. ( TV . Bogmarus), Voy. 1st. Groenl.

(G-aim.), Zool. Poiss., tab. 12; Lillj., (TV. Vogmarus), Vet.-

Akad. Hand!. 1850, p. 331; Mgrn, Ofvers. Vet.-Akad. Fork.

1867, p. 261; Esm., Fork. Naturf. Mode Christ. 1868, p. 522.

Ohs. The ouly tenable distinction hitherto given between this

species and its Mediterranean relative, Trachypterus iris

,

is adopted

in the above specific diagnosis; but the validity of even this cha-

racter, as shown by the wording of the diagnosis, is only relative.

Our ignorance of the juvenile stages of Trachypterus arcticus renders

this character still more doubtful, and our present knowledge on this

point is most accurately expressed by the following table of averages,

derived from the observations of LOtken and Emery:

a
7, according to Reid.

6 10— 13, according to Lilljeborg.

c
6, according to Reinhardt and Lutken.

d According to LOtken.
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Length of the

body in

millimetres.

Greatest depth of the body
in % of the length thereof.

Length of the head in % of

that of the body.

Distance between the vent and

the tip of the snout in % of

the length of the body.

Track, arcticus. Track, iris. Track, arcticus Track, iris. Track, arcticus. Track, iris.

2,035 19.1 ll.l 51.8

1,312 18.2 — 12.4 — 52.9 —
991 17.6 — 14.2 — 54.8 —
923 — 12.3 — 10.6 — —
917 17.5 — 14.3 — 55.o —
766 — 12.8 — 10.6 — 46.7

333 — 18.i — 13.8 — 52.8

219 — 21.0 — 16.2 — 53.3

130 — 25.7 — 21.o — 64.8

In the last four columns the rise or fall of the numbers is

common to both species, and we can find no consistent difference in

any of the three proportions given. Still, it is only in the juvenile

stages of the latter species that we can find the same proportions as

in the former. This statement applies, however, only to the averages:

it is only in the character first given (the depth of the body) that

the difference is so marked that the character, to the best of our

knowledge at present, is independent of the individual variations.

We also see that the direction of development in this case is not

the same, for the proportion rises with age in the one form and sinks

in the other, assuming that the rule which holds good in this table

for Trachypterus arcticus, also applies to the earlier stages of this

species, which are still unknown.

The Dealfish attains a length of at least 2
l

/2 metres".

The ribbon-shaped body 6
is of fairly uniform depth for

the greater part of its length behind the head, but is

deepest at about the middle of this part
c

,
which ends

at a varying distance behind the vent. From this point

the outlines of the body sharply converge, at about equal

angles upwards and downwards, towards the shallow

base of the caudal tin'
6

. The back behind the head is

almost entirely occupied by the continuous dorsal tin
6

,

the height7 of which fairly closely follows the lines of

the body, with the exception of the fact that in front

it is lower, but steeper, and behind higher than the

latter. In front of this fin there probably lies in all

young specimens a- higher occipital or anterior dorsal

fin, whose 6 (sometimes only 5) raj^s are, however, fra-

gile, and generally disappear with age externally, though

their stumps may generally be traced in the dorsal

edge. Behind the dorsal fin rises the caudal fin de-

scribed above 7
,

sometimes in a vertical direction, but

sometimes leaning sharply backwards. Of the stunted

rays of the caudal fin (the original lower part thereof)

the stumps may generally lie traced without difficulty,

three above and two below the end of the lateral line, as

well as the double spine (spinous plate) which is situated

in front of them, on the under surface of the end of

the tail, with one point directed forwards and the other

backwards, and which has replaced the original lowest

(rudimentary) ray of the caudal fin. The singular ap-

pearance of the fish is further enhanced by the entire

absence of the anal fin and, usually, of the ventral fins,

though the latter, at least in specimens not more than

a metre in length, generally leave traces behind them 6

in the form of a row of stumps (from five or less to

ten) on each side of the ventral margin, just behind

the perpendicular from the end of the horizontal base

of the pectoral fin. The pectoral fins are turned up-

° The largest specimen from Norway examined by Collett was 246 cm. long. The occurrence alleged by fishermen of specimens

3 m. in length has not been confirmed up to the present.

6 The body, it is stated, becomes considerably thinner after death and on dry land. In the specimens preserved in spirits it is

thickest at the head, across the upper articulation of the preoperculum, where the breadth measures 3 or 4 % of the length.

c Even in specimens from 830 to 985 mm. in length, according to Lutken, the greatest depth of the body may be no more than

15 or 16 % of the length; but it afterwards rises to at least 20 °/o thereof — according to Sparre-Schneider, 21 '4 /. The greatest depth

usually occurs in front of the vent, but in a specimen about 11 dm. long, from West Fjord (Norway) the body is deepest just at the vent.

d The least depth of the tail measures only from about 1 to 2 l
/0 % of the length of the body (the latter measurement according to

Reinhardt). Still, it is so strongly compressed that at this point the thickness (breadth) of the body is only about 1
/3

of the depth.

c The roughness of the rays of the dorsal fin, caused by small spines along their sides, is extremely inconstant. Sometimes, especially

in old specimens, all the rays are smooth to the touch, if we except the basal spine on each side.

T
'

The length of the longest ray of the dorsal fin, about the 100th from the beginning, is about half the greatest depth of the body.

3 In specimens between 830 and 1,505 mm. long the length of the caudal fin varies, according to LDtken, between 18 and 1

1

1

li %
of that of the body; in a specimen 1,870 mm. long he found the length of the caudal fin to be only 9 % of that of the body.

h In a specimen 76 cm. long Sparre-Schneider found the stump of the first ray of the ventral fin to measure 43 mm. in length.
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wards, thin, small, with few rays and rounded at the

tip, the first ray being extremely short, the second the

thickest and the fifth the longest". The head is com-

paratively small, its length being always less than the

greatest depth of the body''; but the eyes are large
1

', flat-

tened to the plane of the cheeks, and set about half-way

up the body, the distance between them and the frontal

profile being equal to their radius. The pupil is oblong

and set obliquely downwards in a backward direction.

When the mouth is closed, the head, when seen

from the side, is of a quadrilateral shape. The straight

profile of the forehead and snout slopes downwards al-

most. at a right angle to the ascending under surface

of the lower jaw, the point of which projects, however,

beyond the upper jaw. The corners of the mouth are

now entirely hidden at the sides, being covered by the
|

intermaxillary and the maxillary bones; but the upper

margins of the lower jaw rise vertically within the gape.

The hind corner of the head, formed by the suboper-

culum, is somewhat rounded and elongated. The lower

corner of the square is formed by the angular part of

the lower jaw, which is produced behind into a blunt

spine
d

. The cheek is naked; only in front of the eye

do we find two suborbital or preorbital bones, the lower

being so narrow that it only just separates the eye

from the point of the high, triangular branch of the

lower jaw, which, in its turn, is covered by the broad,

thin maxillary bone*. The latter, like all the opercular

bones, is of a thin, spongeous texture, externally ca-

vernous, with radiating elevated ridges. It. is obliquely

linguiform, the breadth being rather more than half

the length. The preoperculum is crescent-shaped, the

operculum almost like the upper half of the preoper-

culum in shape, the part of the suboperculum which

is externally visible, narrow, and the interoperculum,

which forms the greater part of the lower margin of

the gill-cover, of fairly uniform breadth. All these

bones are membranous at the margin. The gill-open-

ings are large, their height' being about equal to the

total length of the interoperculum and suboperculum.

The branchiostegal membrane is united to the narrow

isthmus back to a point vertically below the hind mar-

gin of the eye
;
but in front of this point it hangs in

a fold across the isthmus, thus appearing double, when

the jaws are drawn back. At these times too, it is co-

vered, together with the whole of the branchial appa-

ratus and the isthmus, by the interopercula and the

branches of the lower jaw.

But the appearance of the head is quite different

when the mouth is protruded. The nasal processes®
1

of

the intermaxillary bones extend right up to the occi-

put, where they may slide to and fro in the deep groove

in the frontal bones. When they are protruded, they

draw with them the maxillary bones, which are only

loosely connected with the palate, and are thus capable

of extensive protrusion. The snout now attains a length

which may even exceed that of the rest of the head,

and acquires an appearance, when seen from the side,

not unlike that of a swine’s snout. Now, when the

branchial apparatus is expanded, the hyoid bone, to-

gether with the broad ceratohyoid bones, projects down

below the isthmus, and the branchiostegal membrane

emerges from the opercular apparatus.

The nostrils are comparatively small, the posterior

being long, but narrow, and situated in the form of a

perpendicular slit close to the anterior upper margin

of the orbit. The anterior nostril is separated from it

by a dermal bridge.

“ The pectoral fins are perfect in a specimen caught in 1879, on the lee of Vinga (Gothenburg). Their length is nearly 4 % of that

of the body or 1
/. of the greatest depth of the latter.

b In the specimen from Vinga (925 mm. long) the length of the head, measured from the middle of the margin of the upper jaw

(the tip of the snout), when drawn back, is 11 3 % of that of the body. This coincides with Letken’s measurement of a Trachypterus

arcticus 830 mm. long, and also with Emery’s measurements of the largest specimens of Track, iris in his possession (1,120

—

1,410 mm.

long). According to Lijtken, however, in specimens of Track, arcticus about 1 in. in length, the average length of the head is 14'2 %

thereof, in specimens about 13 din. long, 12’4 %, and in specimens about 2 m. long, ll'l /.

c In specimens about 1 m. long the longitudinal diameter of the orbit is about 30 % of the length of the head. In specimens 1 '/V,

m. in length it may sink to 25‘8 / of the length of the head, according to Lutken. In many cases, however, the eye on the one side of

the head is at least somewhat larger than that on the other.

d In the specimen from Vinga the length of the right branch of the lower jaw is 57 % of that of the head, of the left only 52 1

/2 /.

Though the snout has been damaged, this does not seem enough entirely to explain the difference. In the other two specimens preserved in

spirits in the Royal Museum, however, there is no such difference: but the gape is crooked when the mouth is protruded.

e In the specimen from Vinga the length of the right maxillary bone is 40 % of that of the head, of the left only 34’3 %. Cf.

the preceding note.

f In the specimen from Vinga the height of the gill-openings is
2
/s of Hie length of the head.

v In the specimen from Vinga the length of the nasal processes, together with the anterior height of the body of the intermaxillary

bones, is 75 mm. or very nearly 3
/4

of the length of the head.
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The jaw-teeth are pointed and fixed, but small and

sparse, varying from about 20 to 4 or less in either

jaw. Their number is sometimes the same on each

side, but they are usually unsymmetrical in this re-

spect. In the lower jaw they are set on the inside of

the margin itself, but in the upper jaw, on the other

hand, further in, on the inside of the intermaxillary

bones. The vomerine teeth are like the jaw-teeth, but

still fewer (from 5 to 1) and more irregular in size.

The outer margin of the upper pharyngeals is furnished

with similar, but longer teeth, whereas the lower pha-

ryngeals are toothless. The gill-rakers are short, their

number on the first branchial arch being 13.

The oesophagus widens just behind the pharynx,

and runs straight back to the pylorus (fig. 84), with-

out forming any distinct stomach; but a short blind

a

Fig. 84. Part of the intestinal canal of Tracliypterus arcticus. a: the

stomach, opened and with the right side folded hack to show the interior;

b: the pyloric part of the stomach; c: the duodenum or first division of

the intestine; d, d: the second division of the small intestine; e: the

pyloric appendages, the openings of which are shown in the section of

the duodenum; f: the valve at the passage of the small intestine

into the rectum; g: the rectum, opened; h: the spleen. After Keid.

sac rises from the end of the pylorus. From the py-

lorus the first division of the small intestine (duodenum)

curves straight forward under the oesophagus, sur-

rounded by extremely well-developed and numerous

pyloric appendages. Just in front of the anterior end

of the mass of pyloric appendages the small intestine

turns back under the former, and in a line with the

pylorus, where the spleen is also situated, passes into

the large intestine (rectum), which runs straight back,

and above the vent, just behind the middle of the body",

forms a geniculate curve down to the anal opening.

The course of the lateral line is fairly straight,

but just behind the head it slopes downwards, and thus

comes nearer to the bell}'’ than to the back 6
. With

this exception it follows the direction of the spinal

column, externally showing the position of the latter

within the body. Each of its plates, at least in spe-

cimens less than 1 m. in length, may be armed with

a spine pointing in a forward direction. The spines,

however, seem as a rule to disappear with age.

At first sight the Avhole body, with the exception

of the spines belonging to the lateral line and the dorsal

fin, is apparently smooth, distinct, verrucose tubercles

appearing only at the ventral margin. But on closer

examination the surface of the body proves to be di-

vided into small squares, consisting of flat tubercles,

arranged in a kind of mosaic. These tubercles are

covered by the thin, naked epidermis, which is tin-

coloured, but has a silvery lustre. The ground-colour

is diversified by two or three coal-black spots, of the

same size as the eye or smaller, which are round or

oblong (in the latter case set obliquely), on the upper

part of the sides. Two of these spots belong to the

abdominal part, and the third, which seems to be soon-

est obliterated during growth, is set on the caudal part

of the body". The forehead, the top of the snout and

the tip of the lower jaw are also black. All the fins

are blood-red.

The true home of the Dealfish is unquestionably

in the deeper, if not in the deepest, parts of the North

Atlantic. Of its manner of life at these depths we

know nothing. It is only by accident that it can come

into the hands of man, for our ordinary fishing-tackle

is useless at depths so great. Like many other deep-

sea fishes, however, when some fortuitous cause has

suddenly raised it above the depth where the pressure

is suitable for its organization, it is borne to the sur-

face against its will, and then floats helplessly about,

unable to descend again. But on one or two occasions

it has shown its capacity of adapting itself to water of

a less depth: Nilsson states that in Norwegian Fin mark

“ In the specimen from Vinga the distance between the tip of the snout and the vent is 54 % of the length of the body, excluding

the caudal fin. According to LUtken this proportion sinks, on an average, with increasing age to 51 %, and may even be as low as 49 °f.

6 Where the body is deepest, just in front of the vent, in the specimen from Vinga, the distance between the lateral line and the

ventral margin is 72 / of that between it and the dorsal margin.

c The distance between the first spot and the tip of the snout is from about 21 to 26 % of the length of the body, and between

the second spot and the tip of the snout from about 46 to 50 % of the length of the body. In the specimen from Vinga we find a dis-

tinct trace of a fourth (posterior) spot.
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it is sometimes taken in autumn, in the Herring-seines;

and Day describes a specimen 174 cm. long, which

was taken in a stake-net oft' Montrose. When the Deal-

hsh has been found in the Sound itself, it has also

naturally had a long stretch of comparatively shallow

water to traverse. The specimen which Lilljeborg

obtained in 1848 off the coast of Norwegian Finmark,

was also taken with a dredge, at a depth of 2 or 3 fa-

thoms; and Nilsson probably refers to this specimen

when he says that the Dealfish “is sometimes discovered

lying at the bottom by the fishermen, and is then de-

scribed as shining like the brightest silver. The fisher-

men let down a drcigg
a and strike the fish, for it is

a very poor swimmer and by no means quick in its

movements.” These instances, however, are rare, and

in the great majority of cases the Dealfish has been

found cast ashore by the waves or floating in its death-

struggles at the surface of the water. Up to the present

time nothing has been found in its stomach to suggest

the idea that the object of its wanderings is the cap-

ture of some prey which may have fled to the higher

regions of the ocean
6

. Collett supposes that most of

the specimens that have migrated from deep water,

have been females
0

;
but it is far from probable that

it is to deposit their eggs that they make their way

to the shallows; for the fry have never yet been found

on any of the Atlantic coasts.

The eye-witnesses of the movements of this fish

declare that it swims on its side, like the Flounders.

Their conduct under circumstances foreign to their na-

ture and when probably suffering from some disease,

cannot be unreservedly recognised as normal. But that

this is possibly their custom, or at least a habit to

which they often resort, is apparently shown by the

difference between the two sides of the body that oc-

curs in certain individuals, which in a certain degree

reminds us of the want of symmetry in the Flounders,

and was first remarked by Nilsson. Lilljeborg was

informed by the fishermen of Finmark, with regard to

his specimen, that the right eye was brighter than the

left. According to Lutken’s table of measurements the

eyes were of different size in four of the ten specimens

which he measured in thisrespect* *7

. In one of the

three specimens preserved in spirits in the Royal Mu-

seum, as we have remarked above, both the jaw-bones

on the right side are larger than those on the left;

and though the other two specimens are symmetrical

in this respect, the mouth, when protruded, is oblique.

According to the observations hitherto recorded as to

the arrangement of the jaw-teeth and the vomerine

teeth, Ave must regard the cases as exceptional in which

their number is the same on both sides. A certain

want of symmetry must, therefore, be acknowledged",

even if it be merely one of the numerous individual

variations of this genus.

The Dealfish belongs to the abyssal depths between

Iceland and the north of Norway. It has oftenest been

met with north of the polar circle, but also on several

occasions off the south of Norway and on the Scotch

coast. It has been observed even on the coast of Ire-

land. In 1823 Marklin brought home from the north

of NorAvay the first Scandinavian specimen on record 7

,

its length being about 156 cm.; and in 1837 S. Loven

caught t-Avo specimens in West Fjord, the one about

11 dm. long and the other about 13 dm. Since this

time the Dealfish has often been met Avith on the coast

of Nonvay: betAveen 1875 and 1883, according to Col-

lett, 10 instances of its capture Avere recorded. In

the autumn of 1827 a specimen came ashore betAveen

the Skaw and Fredrikshavn; on the 6th of May, 1879,

another specimen was cast ashore to the south of the

Ska,Av; and on the 8th of February, 1881, a third spe-

cimen, 830 mm. in length, the smallest on record, Avas

taken about 6 miles south of the Skaw, and forwarded

to Copenhagen Museum, Avhere another specimen is also

preserved Avhich Avas received in June, 1886, from

Frederikshavn g
. Several specimens have thus been taken

in Denmark, but only twro in Sweden. The first Avas

found on the 22nd of April, 1879, on the lee of Vinga,

in the island-belt of Gothenburg, and Avas received by

Mr. N. Molin on behalf of the Royal Museum; and

the second, according to Lilljeborg, was taken in the

a A kind of harpoon-dredge with which the fishermen draw up the seals which have sunk to the bottom after being shot.

b
It might otherwise be supposed that, when it is taken in the Herring-seines, it has followed the Herrings from deep water.

c In the long ovaries of a female 246 cm. in length Collett estimates the number of the eggs at between 550,000 and 580,000.

The testes, according to Lutken and Sparre-Schneidek, are long and fimbriated.

d L. c., p. 204.

* Cf. Kr0yer, 1. c., p. 599.

/ Cf. Nilss., Prodr., 1. c. The specimen, which is still preserved in the Royal Museum, is damaged and dried.

9 Petersen, Vid. Meddel. Naturh. For. Kbhvn 1884, p. 156.



320 SCANDINAVIAN FISHES.

autumn of 1880, in the neighbourhood of Helsinn'borg,O CT O 7

and is now preserved in the Museum of Lund University.

On account of the manner of its occurrence the

Dealfish can be of no economical value to man, though,

according to information gained by Lilljeborg in Fin-

mark, it is fairly fat, “but the fat. is soft and oily, and

readily drains from the body after death.”

Genus REGALECUS.

Anterior end of the head truncate
,
when the mouth is dosed, and formed by the perpendicular loiver margin of

the under-jaw. Sides of the body
,
which is silvery, furnished with longitudinal

,
terete or fat ridges

,
but without

spines on the lateral line
a

. Caudal fin, anal fin and jaw-teeth wanting in full-grown specimens
b

. Number of

rays in the dorsal fin more than 200' . Branch iostegal rays 6°. The bottom of the stomach siphoned, elongated

in a tubular form behind the vent.

have been perfect in this respect. The most charac-

teristic point, however, is the structure of the stomach

and the intestinal canal. Whereas in Lophotes the vent

lies near the tip of the tail, in Begalecus, as in Tra-

chypterus, it is placed considerably farther forward —
in this genus always in front of the middle of the

Fig. 85. Viscera of Regalecus glesne

,

after Hancock and Embleton. r: kidney; spr: supra-renal bodies; ur: urethra; ov : ovary; oe: oeso-

phagus; v, v: stomach; hep: liver; vf: gall-bladder; * ductus choledochus communis; coec: pyloric appendages; li: spleen; i: intestine (rectum);

an: vent; vu: urinary bladder.

Our knowledge of the genus Begalecus
e

,
the genus

of the Kings of the Herrings, which was first established

by Ascanius 7
,
but soon afterwards received of Bloch 5'

a name more widely-known since that time, that of

Gymnetrus, is still more imperfect than of the preceding

genus. Begalecus ranks in more than one respect as

r spr ur

an intermediate form between Trachypterus and Lo-

photes. The protruded occipital region of the latter

genus, which appears to a certain degree in the larva?

of Trachypterus, is fairly distinctly reproduced in adult

specimens of Begalecus, and in this genus the lateral

line also extends straight forward along the head above

the eyes, to judge by the few specimens described that

a In Regalecus the spines at the base of the dorsal rays are

— see McCoy, Prodr. Zool. Viet., dec. XV, p. 169.

6 Lindroth states, however, that in one specimen he found “

found teeth in both jaws in Regalecus gladius, but they were “s

words recur in Jourdain, Comptes Rendus 1872, p. 59.

c The statements in which the number of rays is less, have i

d Hancock and Embleton s “7 brauchiostegal rays” is due, acco

e Latin rex and lialec (Herring
,

strictly Herring-brine).

f Icon. Rer. Nat., cah. II, p. 5 (1772).

g Ausl. Fiscli., part. IX, p. 94.

body. In Begalecus, however (fig. 85), the bottom

of the stomach (the posterior end above the pylo-

rus) is elongated into a long, tubular blind sac, which

extends back almost to the very end of the tail.

Still, in other respects, the digestive canal is ex-

actly similar to that of Trachypterus, as described

above.

enerally wanting. They may also be present, but are even then small:

he head very short and blunt, with distinct strong teeth.” Valenciennes

fine and short that they were imperceptible to the touch.” The same

?ver been confirmed on examination of entire specimens.

ding to Gunther, to a confusion between the suboperculum and these rays.
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Lutken has specified certain osteological distinctions

between the genera Regalecus and Trachypterus, chiefly

affecting the general structure of the skeleton. In Rega-

lecus, which is usually of considerably greater dimen-

sions, in spite of this the skeleton is much looser, a

circumstance which is, however, consistent with the fact

that Regalecus is a deep-sea genus of a still more marked

description. As we have seen above, there is no lack of

characters to distinguish between the two genera; but on

the other hand, it cannot be denied that they are very

closely related to each other, especially if the changes

of development be taken into consideration.

The earliest stages have hitherto been almost unknown; but by

the kindness of Professor Leche we are here enabled to give some

damaged and indistinct. The depth of the body, which is consider-

ably less than the length of the head, gradually decreases from the

occiput to the very end of the tail, which is furnished with a long,

though damaged and broken, caudal fin. This fin (fig. 86) consists

of seven simple and unarticulated rays, the four lower ones articulating

with the hypural bones, which are directed straight backwards, and

the three upper with the end of the urostyle. The second and third

rays from the top, however, are rudimentary, and the fin is thus di-

vided into two parts, with one ray at the top entirely separated, to

all appearance, from the lowest four rays by the interval referred to.

All the rays are broken, but the pieces of the middle ray are still

united by a thin filament, and end in an extremely fine filiform tip.

This ray, as well as the uppermost and lowest rays, is also rough

at the sides with two rows of spines pointing in opposite directions,

a character which reminds us of the preceding genus. When perfect,

this ray seems to have been half as long again as the head. An

essential distinction between this genus and Trachypterus may thus

be drawn from the circumstance that in the former the rudimentary

details with regard to a specimen of Regalecus gladius
,
36 cm. long,

which he received at Messina.

The head is perfect in the essentia] points, and shows that ex-

tensive elongation of the preoperculum, the interoperculum and the

hyomandibular, together with the quadrate bone, downwards and for-

wards to a point in front of the perpendicular from the anterior

margin of the eye by a distance equal to the longitudinal diameter

of the eyey~ which sets the articulation of the lower jaw in such

a position that the lower margin of the latter is perpendicular, when

the mouth is closed, and thus forms the front of the head. The

jaw-teeth are wanting. The operculum is triangular, with the hind

corner, which forms the end of the head, obtusely rounded. Beneath its

inferior side lies the suboperculum, which is of fairly uniform breadth,

but somewhat broader behind than in front. Only the anterior part

of the occipital fin is persistent, i. e. the first, strongest ray and the

next four. The tips of these rays are broken off short, but their

length is still about 1

/3 greater than that of the head. Of the rays

behind these there is no trace, in front of the dorsal fin proper, which

begins in a line with the middle of the operculum. Each of the

ventral fins contains only one ray, even this being broken, but in the

left fin about equal in length to the head. The pectoral fins are

rays are situated at the top of the caudal fin, in the latter at the

bottom. In this circumstance we may perhaps find a partial expla-

nation of the more general retention of the caudal fin in Trachypterus

and its almost invariable loss in Regalecus. The other differences,

however, affect only the degree and not the direction of the deve-

lopment.

We thus retain the genus Regalecus, but only as

the expression of an intermediate stage between Lo-

photes and Trachypterus.

It is perhaps a matter of doubt whether more

than one species is known from the Atlantic, the Medi-

terranean, the East Indies" and Australia; but it is

apparently certain that only one species of this genus

belongs to the north of the Atlantic and the Scandi-

navian fauna, that same species which on many, if not

all, occasions has given rise to the mysterious accounts

of the “great sea-serpent”.

a It seems hardly probable that Regalecus Russellii from Vizagapatam is a distinct species. It has never reappeared since 1788, and

there is no specimen of it in existence. Even Siiaw (Gen . Zool., vol. IV, p. 195, tab. 28) regarded Russell’s Gymnetrus as an early stage

of the development of Regalecus glesne.

Scandinavian Fishes. 41
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THE KING OF THE HERRINGS (sw. sillkungen).

REGALECUS GLESNE.

Fig. 87.

Length of the head less than the greatest depth of the hodg
a

. Tail probably elongated to a fine point with the dorsal

fin gradually disappearing posteriorly
,
but in all recorded specimens from the Atlantic broken off short

,
with the point

stripped both of the dorsal fin and the caudal and ending in a naked vertebra
,
while the dorsal edge slopes down-

ward, generally in an oblique 8-curve, behind the last ray of the dorsal fin. The first (10—15 or 17?) rays in

the dorsal fin are elongated and erected into a (continuous (?) or) bifid, cristate, occipital fin: the 2nd, 3rd, 4th

and 5th of these rays are the slenderest, and the 1st the thickest and, together with the 6th, probably the longest;

most, if not all
, of these rays with a foliate extension of the membrane at the tip. The rest of the dorsal fin

lower, its greatest height coinciding with the greatest depth of the body and, measuring from 1

/3 to V4 of the latter.

Base of the pectoral fin horizontal and about equal
b
in length to the fin itself or at least half thereof. Only the

first, ray of the centred fins persistent, being thick and long, with a foliate extension of the membrane at the tip

(and (?) a triangular extension thereof at the second third of the length of the ray, on the inner margin). Longi-

tudinal diameter of the eye (in specimens 3 metres or more in length) about equal to the thickness of the head

or from
1

/5 to
1

/6 of the length of the latter; and the eyes set in the upper anterior half of the head. Maxillary

bones, supraorbital part, (of the frontal bones) and opercular bones irregularly cavernous and striated with radiating

grooves and ridges. Frontal profile concave in its slope from the occiput. Lateral line forming a chain of oblong

scales, each, pierced with a tube,
11which are quite thin and set loosely in the skin.” On each side of the body,

which, is of a silvery lustre, 4—6 longitudinal, dark brown ridges, granulated with rough tubercles and separated,

by shallow grooves with smoother skin. These ridges are obliquely traversed in front by the lateral line, which

just in front of the vent takes its place at the lowest fourth (further back at the lowest fifth and finally at the

lowest seventh) of the depth of the body c
. Body transversely marked with oblique, black bands or rows of spots,

which are usually interrupted at the lateral line
11

. Dorsal fin and the ventral ray red
e

. Forehead and the inside

of the mouth black. Number of gill-rakers on the first branchial arch 42 or 43.

Pi- hr. 6; D.
;
P. 11— 13; V. 1; Vert. circ. 110.

zUO— 4U0

Syn. Ophidium glesne, Ascan., D. Vid. Selsk. Skr., N. Sam]., Deel

III, p. 421; Id. (Regalecus), Icon. Per. Nat., cab. II, p. 5,

tab. XI; Nilss., Prodr. Ichth. Scand., p. 105; Cuv., Val.

(Gymnetrus), Hist. Nat. Poiss., torn. X, p. 366; Gthr (Re-

galecus), Cat. Brit. Mus., Fish., vol. Ill, p. 310; Coll.,

Forh. Vid. Selsk. Christ. 1874, Tillsegsh., p. 84; ibid. 1883,

No. 16, p. 7; N. Mag. Naturv., Bd. 29 (1884), p. 71;

Lillj., Sv., Norg. Fislc., vol. I, p. 475.

Regalecus remipes, Brijnn, D. Vid. Selsk. Skr., N. Sand.,

Deel. Ill, p. 414, tab. B, figg. 4 et 5 ;
Walb., Art. Gen.

Pise., App., p. 696, tab. 3, fig. 4; Bl., Schn. (Gymnetrus),

Syst. Ichth., p. 482, tab. 88.

Gymnetrus Ascanii, Lindr., Vet.-Akad. Handl. 1798, p. 290.

Gymnetrus Hawkenii, Bl., Ausl. Fish., part. IX, p. 95, tab.

423; Bl., Schn. (G. Haivkinsii), 1. c., p. 481; Cuv., Val.,

1. c., p. 372; Yarr., Brit. Fish., ed. II, vol. I, p. 221.

Gymnetrus Grillii, Lindr., 1. c., p. 288, tab. VIII; Cuv., Val.,

1. c., p. 370; Nilss., Skand. Fn., Fisk., p. 169; Gthr,

1. c., p. 311.

“ The average length of the head is about 14 % (13— 15 %) of the distance between the vent and the tip of the snout or about 70

/ (67—73 %) of the greatest depth of the body, which in its turn measures on an average about 25 % (22—26 %) of the distance between

the vent and the gill-opening or about 20 % (18—22 %) of the distance between the vent and the tip of the snout, which latter distance,

in specimens not more than 45 dm. in length, is about 40 % of the length of the body.

6 According to Lindroth and Wright, as well as McCoy.
c Before it ends at a distance from the tip of the tail which measures at least about x

/18 of the length of the body according to

McCoy.
d On the hind part of the body, though not on the hindmost part of the tail, there also appear, according to McCoy, round black

spots, arranged in fairly regular, longitudinal rows.

e Pectoral fins white, according to McCoy.
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Gymnetrus Banksii, Cuv., Val., 1. c., p. 365; Hancock and

Embleton, Ann. Mag. Nat. Hist., ser. 2, vol. IV, p. 1,

tab. I et II; Rich, in Yarr., Brit. Fish., ed. II, Suppl., p.

27; Gthr (Regalecus), 1. c., p. 309; Day, Fish. Gt. Brit.,

lrel, vol. I, p. 220, tab. LXIV; (?) McCoy. Prodr. Zoot.

Viet., dec. XV, p. 169, tab. 145.

Ohs. In this genus too, Lutkicn has paved the way for a

reasonable reduction of the number of species hitherto recognised.

Still, it is as yet an open question whether the Mediterranean Rerja-

the characteristic that in its case the body is deepest at the head or

just behind it. It is a thought which naturally suggests itself, that

this difference may be explained as a difference of growth — the

largest specimen described by Valenciennes of the Mediterranean spe-

cies was 268 cm. in length, and there is no instance of so small a

specimen of Regalecus glesne. It is also hardly probable that the

individual variations of this genus are less than those of the preceding

one 6
. Layard’s c specimen of Gymnetrus capensis d from the Cape of

Good Hope, a form which GtiNTHER referred to the same species as

Regalecus gladius, probably measured, when entire, nearly 4 metres

in length and about 26 % of the distance between the vent and the

Fig. 87. Regalecus glesne. The figure is partly schematic. About of the natural size.

lecus gladius a
is really a distinct species from the Atlantic Regalecus

glesne. The only tenable distinction hitherto suggested consists in the

more elongated body of the former species; and in this genus as in

the preceding one, the Mediterranean species is said to be marked by

j

gill-opening in depth, the latter measurement even exceeding the

average depth of Regalecus glesne. According to Valenciennes, Rega-

lecus gladius is furnished with more than 200 rays in the anterior

part of the dorsal fin, measured for a distance of 1,678 mm., while

a Cepola gladius, Walb., Art. Gen. Pise., App., p. 617; Gymnetrus gladius + Gymnetrus telum, Cuv., Val., 1. c., pp. 352 and 361,

tab. 298—299.
b In the specimen of Regalecus glesne from Alstahoug (1859 — Bergen Museum), which had probably been 356—360 cm. in length

when perfect, the greatest depth of the body is only slightly more than 1

/ I5
of the length of the body, according to Collett, or, according

to Lilljeborg, than ’/
14 thereof or about 22 % of the distance between the vent and the gill-opening. The latter measurement agrees closely

enough with Valenciennes’s figure of Gymnetrus telum.

c Proc. Zool. Soc. 1868, p. 321.

d Cuv., Val., 1. c., p. 376.
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in the same space Regalecus capensis should only possess 163 rays;

and in a specimen of Regalecus glesne from Bohuslan this space should

presumably contain only 103 rays. Thus we might here expect to

find a specific distinction expressed without difficulty; but in fishes

of so loose a structure as these, and considering that in Regalecus

glesne we are compelled to recognise a variation in the rays of the

dorsal fin so considerable as to range between 200 and 400, the dif-

ference in the degree of contraction of the body may considerably

affect the results arrived at, and the individual variations render the

character worthless. As a general rule we may reasonably assume

that the rays of the dorsal fin are more densely set in young speci-

mens; but in the largest 'example known, Lindroth’s specimen from

Hitteren, there are 47 rays in a space which in the Royal Museum’s

smaller specimen, from Bohuslan, contains only 40 rays, and accord-

ing to Collett, in the Stavanger specimen (1881 — Stavanger Mu-

seum), which in size was probably almost exactly intermediate between

these two specimens, there are on an average 43 rays in a similar

portion of the dorsal fin.

The relation between these three specimens thus contradicts the

above rule; and a further example of the individual variations may

be found in the Regalecus from the waters between the coasts of

Tasmania and Victoria, in May 1878, which specimen McCoy (1. c.)

referred to the same species as the Atlantic King of the Herrings,

assuming that the identity of the species may be defended, as seems

not improbable. This Australian Regalecus was only 414 cm. long,

and only an insignificant part of the tail was wanting (the last re-

maining ray of the dorsal fin was only 2 mm. long and the tail, at

the point of fracture, only 13 mm. deep). It was thus at least 1

metre shorter, though more nearly perfect, than the Hitteren specimen;

but it had 406 dorsal fin rays, in addition to the 17 rays of the high

occipital fin. In the shape of the body — which was, however, con-

siderably shallower, a characteristic which McCoy supposes to belong

to the male — in the coloration and in other respects “ this Regalecus

so closely resembles the Atlantic species that it is only our insufficient

knowledge of the latter species that calls for caution in the identi-

fication of two species from localities so distant.

We may still acknowledge the truth of Nilsson’s words : “It is

impossible strictly to define the distinction between the species of this

genus”. But it seems most probable that as yet we know only one

species of the genus; and the fragmentary knowledge we possess of

the adult stages of this species — no entire specimen of the Atlantic

Regalecus glesne has yet been scientifically examined — may safely

be supplemented from the better-preserved specimens of the Mediter-

ranean and Australia.

The Royal Museum possesses the remains of two specimens of

Regalecus glesne. Of the first specimen, which was found on the 12th

of August, 1797, off the island of Hitteren, near Trondhjem, and

which was the original of Lindroth’s description and figure (1. c.) of

Gymnetrus Grillii, there is left only the skin of the left side behind

the head and the ray of the left ventral fin. This part, which was

stuffed by Lindroth for Grill’s museum at Soderfors, is nailed to a

board. The head and the dorsal fin are artificial, as they are shown by

Lindroth in his figure of the stuffed specimen. This example is re-

markable in several respects. It is the longest specimen hitherto pre-

served and examined. The number of rays in the dorsal fin is greater,

and the vent is situated farther forward, relatively to the length of

the body, than in any other Atlantic specimen on record. The last

two characteristics may thus be interpreted as expressions of the

changes of growth; but the difference between it and the other At-

lantic specimens in these respects is so great that some standard by

which to test the correctness of the description, may well be required,

and the specimen fortunately offers us one, even in its incomplete

state. The interspinal bones are still to be found at the dorsal edge,

throughout the greater part of the length of the body, and, posteriorly

at least, are so distinct that they may be counted without difficulty.

The total length of the base of the dorsal fin left is 515 cm. The

part occupied by the last 100 interspinal bones measures 945 mm.,

by the next 100 in front of them 1,305 min., and by the next 100

1,505 mm. The remaining 1,395 mm., where the interspinal bones are

now partly indistinct, can hardly have contained less than 106 rays, the

number of artificial rays set there by Lindroth. It is, therefore, highly

probable that Lindroth’s statement that the dorsal fin contained 406

rays, is based on his examination of the fresh specimen, just as it was

when he received it and before the dorsal fin was lost. This assump-

tion finds strong support in McCoy’s description of the Australian Rega-

lecus>, which had still more rays in the dorsal fin. Again, with re-

gard to the position of the vent Lindroth gives a definite measurement

(4 Sw. ft. 7 in. = 1,361 mm.) of the distance between it and the

head, a statement which almost exactly applies to the stuffed skin,

where the vent itself is 25 mm. long, and is stopped with red putty.

This distance is indeed less in proportion to the length of the body

than in any other specimen known (nearly 25 1
/<> %, instead of the

usual average 34 */, /); but in proportion to the depth of the body

as given by Lindroth (25 1

/., % of this distance) it corresponds fairly

closely to the same measurement in several of the specimens best

known in this respect*.

The second specimen in the possession of the Royal Museum is

the only Swedish specimen of Regalecus glesne discovered up to the

present date. It was found on the 28th of March, 1879, about 3

miles west of Koster, on the shore of an islet called Burholm, and

secured for the Museum by Mr. G. v. Yhlen, Inspector of Fisheries.

The greatest depth of the body, according to Coastguard Mattson’s

statement, was a little more than a foot (3 dm.) and the thickness

about 4 in. (1 dm.). The length was 2

5

1

/ 4
ft. (?). The colour was

“grayish on the sides and white on the back, covered with a bright

dust’’. A fin 3 in. (75 mm.) high ran from the occiput to the tail.

When the specimen was secured for the Royal Museum, however, it

had been considerably damaged by the surf and the ravages of birds.

The upper part of the black forehead, with the groove for the nasal

processes of the intermaxillary bones, is, however, preserved, and on

the occiput we can find traces of the anterior fin-rays, the first of

which points in a forward direction and is set at the end of the

groove just mentioned. The rest of the head is crushed to pieces,

and the nasal regiqn, with all the jaw-bones, is wanting. The re-

mainder of the body from the first ray of the dorsal (occipital) fin

is 245 cm. in length, and the greatest depth, which occurs at a dis-

tance of from 5 to 11 dm. from this ray, is 29 x

/2
cm. At this

point the lateral line (fig. 88, a) lies at a distance of 70 mm. from

the ventral edge and 226 mm. from the dorsal. The greatest thick-

ness is now only 36 min.; and, according to Mattson’s statement, the

body has thus shrunk to 1
/ 3

of its original thickness. The gill-rakers,

42 in number, may be counted on the first branchial arch. They are

a According to McCoy’s measurements the length of the head is greater than the depth of the body; but the figures show that he

took the length of the head when the mouth was protruded.

* The greatest depth of the body in % of the distance between the head and the vent measures, according to published statements,

in the specimen from North Fjord (1855 — Bergen Museum) 24'9

,, ,, ,, ,,
Langesund (1822 —-Christiania Museum) 26'5

,, ,, ,, ,,
Grovie (1844, see Richardson, Suppl. to Yarr., Brit. Fish.) 261

,, ,. ,, ,,
the Cape of Good Hope (1868, see Layard, Proc. Zool. Soc.) 25'9
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fairly long, the longest ones measuring more than 2 cm., and entirely

different from those of the preceding genus. Neither of the veutra]

rays is present, but of the left pectoral fin there remain the basal

parts of 13 rays.

The distance between the base of the first dorsal ray and the

base of the ventral fin is 277 mm.

The distance between the base of the first dorsal ray and the

vent is 1,455 mm.

The distance between the anterior end of the base of the pectoral

fin and the base of the ventral fin is 66 mm.

The distance between the anterior end of the base of the pectoral

fin and the vent is 1,320 mm.

The last measurement suggests that the length of the living

fish was about 38 dm.

b

Fig. 88. Regalecus glesne, portions of the skin of the specimen from

Burholm, a: with a part of the lateral line, where it traverses one

of the carinae on the side of the body; b\ a part of the ventral

margin. Natural size.

The King of the Herrings lives in very deep water,

its species being perhaps identical in all the oceans;

but of its usual manner of life we know nothing.

Occasionally it appears at the surface, and in the su-

perstitious imagination of the sailor takes the form of

“the great Sea-serpent.” “ Hancock and Embleton de-

scribe the capture by three fishermen from Cullercoats

in Northumberland, not far from Newcastle, on the 26th

of March, 1849, of the specimen afterwards examined

by these writers. The fishermen found it about 6 miles

from shore and in from 20 to 30 fathoms of water,

when they were leaving their fishing-station to return

home. When they came upon it, the fish was lying at

full length on its side at the surface; but at their ap-

proach it “righted itself, and came with a gentle, lateral,

undulating motion towards them, showing its crest and

a small portion of the head occasionally above water;

when it came alongside, one of them struck it with his

picket — a hook attached to the end of a small stick,

and used in landing their fish; on this it made off with

a vigorous and vertical undulating motion, and disap-

peared as quick as lightning under the surface. In a

short time it reappeared at a small distance, and pulling

up to it they found it again lying on its side: they

plied the picket a second time and struck it a little

behind the head; the picket again tore through the

tender flesh by a violent effort of the fish, which escaped

once more, but with diminished vigour; on the boat

coming a third time alongside, the two young men put-

ting their arms round the fish lifted it into the boat.

Signs of life remained for some time after the fish was

captured, but no doubt it was in a dying or very sickly

state when first discovered.”

According to the account of these fishermen the

whole body of the fish was of a silvery, iridescent

ground-colour, as brilliant as that of the common Her-

ring, but with a decided dash of blue. In the open air,

however, the colour soon fades, and the silvery gloss

vanishes at the slightest touch. It is also probable that

the colour of the dark brown, longitudinal stripes on

the lateral ridges of the body is due to injury. The

black transverse bands which cross the sides obliquely

in a downward and backward direction, as well as the

scattered black spots, disappear soon after death, leav-

ing scarcely a visible trace behind, according to Wright*,

after the lapse of a day or two. Eventually the fish

becomes darker and darker, and in the process of dry-

ing turns quite black, as is the case with Lindroth’s

specimen in the Royal Museum.

We are still ignorant of the exact shape of the

occipital fin. Hancock and Embleton were told by

their informants that the rays were like peacocks feath-

ers. Naalsoe’s drawing as reproduced by Lutken (1. c.)

a The tales of the great Sea-serpent may probably be explained by a variety of different causes — tumbling dolphins, enormous

cuttle-fish, specimens of Selaclie (Basking Shark) floating and resting at the surface, or even floating wreckage. But in the cases where the

Sea-serpent appears with crest erect, the explanation seems to lie in the appearance and death-struggles of the King of the Herrings at the

surface of the ocean.

6 Nat. Hist. Trans. North., Durham, vol. V (1877), p. 341.
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and also Layard’s figure of the Begalecus from the

Cape of Good Hope 0
render it probable that the high

crest or mane of “the great Sea-serpent’’ is formed in

the manner shown in Valenciennes’s figure of Begalecus

gladius, and consists of two parts, the one being formed

by the first five rays (the first ray being the longest

and thickest according to Wright (1. c.) and ending in

a fine, filiform tip, the other four slender and gradu-

ally decreasing in length). The second part consists of

from 9 to 12 rays, the first of which is the longest,

the others gradually diminishing in length, and all of

them with foliate tips or, according to Day, with the

membrane behind the tip of each ray elongated into a

filament which in shape resembles the dorsal filaments

of the Dory, but is shorter than they. All the latter

rays are probably united, at the base at least, to each

other as well as to the true dorsal fin.

In the singular, long rays of the ventral fins, which

remind us of the juvenile stages of Trachypterus
,
the

foliate, membranous extension of the tip, according to

Naalsoe and Collett, is triangular and trilobate. This

description also agrees closely with Layard’s figure,

according to which, as in Valenciennes’s- Begalecus

gladius
,
there also appears a triangular dermal flap on

the inner side of the ray, the distance between this flap

and the base of the ray being twice that between it and

the tip of the latter. In spite of the variation to which

the length of the ventral rays is apparently subject,

their tip, to judge by Lindrotii’s specimen, always

extends at least beyond the vent.

The length of the pectoral fins, according to Han-

cock and Embleton as well as Wright, is a third

greater than the diameter of the eye, but according to

Lindrotii, equal to the latter and also to the thickness

of the head behind the eyes
6

. According to Hancock

and Embleton these fins are colourless
c

.

The average distance between the vent and the tip

of the snout in Atlantic specimens is rather more than

40 % of the length of the body, and the distance be-

tween the former and the middle of the hind margin of

the gill-cover (behind the head) is somewhat more than

34 % of the length of the body: but into these measure-

ments there enters a factor in most cases obscure, viz.

the total length of the body. The King of the Herrings

has not always been found under so favourable cir-

cumstances as in the above cases, where it has been

possible to lift the entire fish into a boat or, as in the

case of Lindroth’s specimen from Hitteren, to discover it

soon after it has come ashore. The fish has generally

been found dead and in a damaged condition among

the breakers on the beach. From the structure of the

end of the tail in the best-preserved specimens it ap-

pears that the tail is almost invariably broken during

life, but heals again, leaving the surface of the fracture

in a fairly characteristic S-curve, as has been the case

in the specimens of Hancock and Embleton, Lindrotii

and others. Furthermore, as Collett has fully de-

monstrated, this fracture may recur repeatedly, or, at

all events, a larger part than usual may lie broken off,

in which case it is of course still more difficult to

arrive at the total length of the bodyL

The remark we have made with regard to the shape

of the body during life in the preceding genus, also

applies to Begalecus. It is undoubtedly much more

terete than in the specimens preserved in spirits as we

see them in the museums. Wright found the greatest

thickness of the body in his specimen to be about 3

4

1

,/ 2

% of the greatest depth. According to Lindrotii the

corresponding proportion in the Hitteren specimen was

25 %, and in the Crovie specimen, according to Richard-

son, 23 %. In the Burholm specimen I find the greatest

thickness of the body to lie only slightly more than

12 % of the greatest depth. A variation so considerable

— from V3 to Vs — can be explained only by the

loose structure of the body and the different extent to

which the various specimens have shrunk. The dorsal

edge is thin and sharp, the greatest thickness being

situated in the lowest third of the body.

In Norway, according to Collett, 13 specimens

of the King of the Herrings have been found at differ-

ent spots along the entire coast line, between 1740

and 1883. Most of them, however, were found off the

south coast, during the spring Herring-fishery. The

Museum of Copenhagen possesses a specimen from the

Faroe Islands. From Scotland and the north-east of

England 20 specimens are known, found between the

a Proc. Zool. Soc. London 1868, p. 320.

b In the Australian Regalecus, according to McCoy, the length of the pectoral fins is J

/3 less than the diameter of the eye, but

equal to the length of their base, just as in the Atlantic species, according to Lindkoth and Weight.
c White in the Australian Regalecus

,
according to McCoy.

d In the 1 Australian specimen described by McCoy the end of the tail was almost, pointed, but still imperfect, and in this respect this

specimen is the most nearly perfect of all. Of the position of the vent, however, McCoy does not say a single word.
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middle of the last century and the present time. At

the end of the last century one specimen was found

on the Cornish coast.

All the Atlantic specimens that have been examin-

ed, were females. This 'was also the sex of the only

specimen yet found in Sweden, the above-mentioned

specimen from Burholm, off Koster in the north of

Bohuslan. In this specimen there was not the least

trace of food in the stomach or the intestinal canal.

In the specimen examined by Hancock and Embleton,

the cmcal prolongation of the bottom of the stomach

contained a few partially-digested ova.

If it is really the case, as has been assumed, that

the females approach the banks and coasts in order to

deposit their eggs, and thus trespass upon regions where

the pressure is too slight to suit them, still it is re-

markable that the males do not fall victims to the same

misfortune just as often. We may, therefore, equally

well accept the other assumption made in order to

account for the appearance of these fishes at the sur-

face, that they have been driven by disease or some

enemy — perhaps in pursuit of some prey — beyond

the limits of the pressure necessary to their existence.

The eggs of these fishes are small and fine as those

of the Cod, and are contained in enormous numbers in

the ovaries, which may be a metre long and an inch

broad. As yet, however, we can scarcely decide with

certainty the time of year at which the eggs are ripe.

A specimen about 3 metres long, which was taken on

the coast of Yorkshire on the 23rd of April, is stated

to have had ripe roe
;
but even in the month of August

the Hitteren specimen contained “eggs fine as a grain

of sand.” The spawning-season is thus doubtful, but

is supposed by Collett to occur during the summer

or autumn months. It is a matter of doubt, however,

whether the deep-sea tishes are in this respect subject

to the influence of the seasons.

“The flesh is white and fine,” say Hancock and

Embleton. “The smell of the fish,” says Lindroth,

“was almost like that of raw fish in general, but when

the skin was scraped clean of flesh, the fibres of the

latter dissolved into mucus and water, which soon be-

came rotten. The flavour of the flesh did not seem

especially good, but somewhat offensive, this being pro-

bably due to the repugnant smell diffused during the

process of cleaning the skin. When boiled, the flesh

was more firm and compact, like that of the Eel, but

entirely destitute of fat and almost tough. The dogs

refused to eat it, whether raw or boiled.”

MITCilLIFORMES.

Body terete or compressed like that of the Perches. Two dorsal fins ,
separate from each other

a
,

the first short

and containing few or weak spinous rays , the second in form and position analogous to the anal fin. Ventral

fins of typical structure (V5 ), but abdominal.

According to Gunthers 6
establishment and defini-

tion of this series of families, it includes fishes of very

different habits. Some of them, the family Sphyrcenidce
,

belong to the most pronounced fishes of prey, with

large gape and huge jaw-teeth, and comprise the barra-

cudas of the tropical seas"’, which even venture to attack

persons bathing. Others, on the contrary, the Atlie-

rinidce, Tetragonuridce and Mugilidce, are feebly armed

or even without true jaw-teeth, and live only on weak

victims or decomposing substances. The former were,

therefore, ranged both by Cuvier*
6 and Corf/ among

the Perches, in spite of the fact that they have lost

the immediate connexion between the ventral fins and

the shoulder-girdle. The latter, even by Cuvier', were

a In this respect Tetragonurus is exceptional.

6 Cat. Brit. Mus., Fish., Syst. Syn. Acanth. Fishes
, p. V III: Introcl. Study of Fish., p. 499; Hanb. Ichtli

., p. 355.

c One species, Sphyrama spet or vulgaris, belongs to the Mediterranean and the Atlantic outside it, and is only slightly, if at all,

different from one of the North American species.

d R'egne Animal

,

nouv. ed., tome II, p. 156.

e Trans. Amer. Philos. Soc., Philad., new. ser., vol. XIV, p. 472.

f L. c., 230.P-
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ranged side by side with each other and next to the

Ophioceplialidm, air-breathing, fresh-water fishes of the

Indian region, together with which family they were

united by Cope" into a group, under the name of Perc-

esoces. Gill 6

,
on the other hand, excluded the Opliio-

ceplialidfB from this group. These varying opinions are

also dependent on the different importance set on the

structure of the dorsal fin, a character which unites the

Barracudas to the Gray Mullets (Mugilidaf), but separ-

ates from them, not only the Tetragonuridce, but, still

more distinctly, the Ophiocephalidce. In the case of

these last fishes the ventral fins are also thoracic, and

the only close resemblance they possess to the Gray

Mullets, lies appareiit.lv in the scaly covering of the head.

The Scandinavian fauna contains only one of these

families.

Fam. MU(

Anterior part of the body broad at the dorsal side and

but terete. First dorsal fin with 4 (extremely seldom 5)

with 8 or 9 (seldom 7 or 10) branched rays behind the

fin and the three spinous rays
d

at the beginning of th

cleft laterally , and furnished with small or setiform jait

head extending forward over the forehead; on each side

angle of the pectoral fin, as well as at the outer angle

elongation. No distinct
,

continuous lateral line
,

but m

ducts of the system of the lateral line. Air-bladder la

developed. Gill-openings large. Branch iostegal rays 5

much muscular
,
sometimes like a bird’s craw. Intestine

Vertebrce 24f
,

the anterior abdominal vertebrae with well-

Based bones of the pectoral fins short and

The Mugiloid family, which was recognised as dis-

tinct even by Cuvier (1. c.), contains extremely similar

species, the determination of which has been a point

both difficult and debatable. The number of the spe-

cies cannot, therefore, be stated with any positiveness;

but about a hundred species have been named. These

were distributed by Valenciennes" among 4 genera,

by Gunther 6 among three and by the American writers

Gill* and Jordan and Swain -7 among six. Only one

of these genera, the most typical and containing the

most numerous species of the whole family occurs

within the limits of the Scandinavian fauna. The geo-

jILIDiE.

more or less depressed
,
at the ventral side more compressed,

strong spinous rays; second dorsal, as well as the anal
0

,

simple, but articulated ray at the beginning of the former

e latter. Mouth transversely set, narrow or only slightly

’-teeth. Scales cycloid
0

,
imbricate, fairly large and on the

of the base of the first dorsal fin and often at the upper

of the ventral fin, distinct, axillary scales with a lobate

ost of the scales pierced or incised to receive the opening

rge. Branchial arches all present. Pseudobranchice well-

or 6. Pyloric appendages few. Pyloric part of the sto-

long and arranged in numerous coils. Peritoneum black,

developed or even strong transverse and spinous processes,

flat. Branched rays of the caudal fin 12.

graphical range of the rest of the family embraces all

the tropical and temperate seas; and many of the spe-

cies are recognised visitors of brackish or even fresh

water. These visits are not paid, however, as in the

case of the true Anadromous fishes, for the purpose of

spawning, but in search of food. The usual food of

these fishes consists of various minute animals 6 and

decomposing substances which they search for at the

bottom, rooting up the mud or sand or among the

seaweed. The buccal and pharyngeal apparatus are

also specially adopted to this purpose. The snout,

which is usually very short, is furnished on each side,

a L. c., p. 456.

6 Smithson. Misc. Coll., No. 247, p. 13.

c Sometimes (in exotic forms) the anal fin contains 11 or 12 branched rays.

d The third of these rays may sometimes, however, be branched.

e In most cases, however, the scales are rough (granulated) at the surface, and in some Indian fresh-water species of the genus Mugil,

according to Day, this granulation may pass into marginal spines, the scales thus becoming ctenoid.

f From 24 to 26, according to Day.

g Cuv., Val., Hist. Nat. Poiss., tome XI, p. 1 : Mugil, Cestrceus, Dajaus, Nestis.

h Cat. Brit. Mus., Fish.., vol. Ill, p. 409: Mugil
,
Agonostoma (= Cestrceus + Dajaus, + Nestis), Myxus.

1 Proc. Acad. Nat. Sc. Philad. 1863, p. 169: Chcenomugil, Rhinomugil.

i Proc. U. S. Nat. Mus., vol. VII, p. 261 : Querimana.
k In the stomach of Mugil chelo Thompson (Nat. Hist. Irel., vol. IV, p. 103) found chiefly small shellfish.
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in front of the eye, with a preorbital bone, serrated at

the posterior and outer (lower) margins, and performing

its rooting function in the search for food. The teeth

of the mouth are either weak or replaced by flexible

bristles, enamelled only at the tip. These bristles, how-

ever, are not mere dermal growths, but originate from

the dental margins of the intermaxillary bones them-

selves and of the lower jaw, which margins seem coated,

as it were, with a layer of dentine, broken into closely

set bristles. In the upper jaw, which is furnished with

a fleshy and often considerably tumid lip above the

intermaxillary bones, these bristles project beyond the

labial margin; but the lower jaw has a sharp edge,

turned outwards and generally without any external

traces of bristles. At the tip (above the symphysis)

the lower jaw is furnished with two hard protuberances,

which fit into a corresponding incision at the middle

of the margin of the upper jaw. The mouth is pro-

trusile, though not to any great extent, the nasal pro-

cesses of the intermaxillary bones being broad, but

short. This is the nature of the apparatus of the jaws

in the more typical Mugiloids; and everything that is

conveyed into the mouth by means of this apparatus,

including a great number of indigestible substances

mixed with the food, undergoes in the pharynx a pre-

liminary process of mastication and filtration. The

pharynx is constructed especially with a view to this

purpose. The skin of the palate and tongue is closely

set with tubercles and often even with small teeth; and

the pharyngeal bones form the framework of thick swell-

ings which obstruct the pharyngeal cavity and the

opening of the oesophagus. The upper pharyngeal bones

are broad and curved into a slightly patelliform shape,

with the convex side downwards, pointed in front, but

more rounded behind. They rest on a soft, but thick

layer of fat on the under surface of the skull, and are

covered by a skin thickly set with tubercles and partly,

at the inner margin, with small teeth. Between and

behind the upper pharyngeals there also lies on each

side a swelling will a soft, adipose base; but at the

middle of the roof of the palate there runs a groove

into which the lower pharyngeal bones and the base of

the tongue (the copular row of the hyoid bone) fit.

The gill-rakers are comparatively short, but dense and

fine. Here the mouthful of different substances is chew-

ed , and the larger pieces of the indigestible part rejected.

The inside of the oesophagus is furnished with long fila-

ments, amongst which a copious secretion of mucus is

collected. The stomach proper is comparatively small and

thin-walled, with the bottom in the form of a short blind

sac; but the pyloric part, which is distinctly separated

therefrom, in the typical Mugiloids is thick-walled and

furnished with a strong muscular covering, and calls to

mind the craw of a bird. The pyloric appendages are few,

generally 6—8 and sometimes only 2. The intestine is

extraordinarily long and lies in numerous coils, sometimes

as many as 20. A digestive canal of this length is rare

among the class of fishes'". The whole of the digestive

apparatus bestows upon the Gray Mullets a great capa-

bility of extracting nourishment from the substances of

which their food is composed; and they also belong to

the fattest, most active and most prolific of all fishes.

The skeleton is in several points worthy of notice.

The broad top of the cranium is convex and smooth,

without any projecting osseous ridges, its great breadth

being due to the space required by the pharyngeal

cavity to contain the masticatory apparatus described

above. The ridges which issue in a backward direction

from the upper occipital bone, the mastoid bone (epoticum),

the pterotic bone and even the styloid bone ( opisthoti
-

cum), on the other hand, are all the longer and some-

times of an extraordinary length. The first-mentioned

ridge (crista ossis occipitis) advances above the extra-

ordinarily long lateral parts of the occipital bone, and

meets the neural spine of the first vertebra. The mastoid

bone sends out a foliate, somewhat bent, osseous pro-

cess, which may attain a length almost half that of the

head, and is continued in the flesh to a point vertically

above the second vertebra. This process may well be

regarded as an ossification of the muscles. To the outer

side of the base of this process is attached the upper

prong of the posttemporal bone, while the shorter lower

prong joins the process of the styloid bone. The posterior

process of the squamosal bone is shorter than that of

the mastoid bone, though it may extend to a line with

the beginning of the last third of the gill-cover, but

stronger in proportion and of a pointed, triangular shape.

The upper neural spines and transverse processes of the

first six vertebras are also well -developed, the former

being extended into disks in the longitudinal direction

of the body; and as the corresponding interspinal bones

are equally broad 6

,
a continuous osseous roof is thus

a We find the nearest approach in this respect to the Gray Mullets in certain of the Carps and Chfetodonts.

h See Agassiz, Poiss. Foss., All., tome V, tab. F
,

fig. 2.

Sca n cl in a v ia n Fis lies. 42
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formed above the anterior part of the spinal column,

back to the insertion of the first dorsal fin. All this

singular development of bone gives increased firmness

to the front part of the body, and strengthens the points

of origin of the upper lateral muscles of the body and

the marginal muscles of the back. The same strength

is given to the lateral muscles of the lower part of the

body and those of the pectoral tins by the deeply in-

cavated hind margin of the clavicular bone. This bone

is also furnished on the inner side with a hamate pro-

cess. Each of the pelvic bones is suspended posteriorly

by a ligament from the lower postclavicular bone and

anteriorly from the lower end of the clavicular bone.

The anterior branchiostegal rays are almost filiform, the

posterior distallv extended and sword-like. The large

opercula are longitudinally arched at the top, and thus

serve both as the roof and outer wall of the gill-cavity.

They are quadrilateral in shape, but the lower posterior

corner is obliquely rounded. The preoperculum is more

or less nearly rectangular, with the anterior margin di-

ctated. Both the suboperculum and the interoperculum

are well-developed and fairly uniform in breadth, the

latter being, however, as usual narrower in front. As

a rule too, they are covered with scales, as well as, in

many cases, the posterior (angular) part of the under

surface of the branches of the lower jaw. The inter-

opercula generally, and the branches of the lower jaw

sometimes, meet or even cross each other to a greater

or less extent under the throat. The branches of the

lower jaw, however, generally leave a naked chin-space"

between them, the size and shape of which may some-

times be of use as a specific distinction. In cases where

the interopercula do not quite touch, this chin-surface

is continued backwards by the bare part of the bran-

chiostegal membranes, which cross each other anteriorly,

under the isthmus.

The shape of the preorbital bone too, is often of

importance in the determination of the species. The

outer, externally visible part is square; but in its en-

tirety the bone is rather triangular or polygonal, with

the posterior and lower (anterior) margins sharply ser-

rated. In front of and below this bone, and often, when

the mouth is closed, entirely concealed by it, lies the

singularly bent and twisted maxillary bone. The arti-

cular process of the latter is S-shaped and directed at

a right angle inwards, and is furnished posteriorly with

a long, convex, articular surface, turned towards the

point of the ethmoid bone and the top of the head of

the vomer, which projects in front of the latter, and

anteriorly, further in, with a similar articular surface,

turned towards the nasal process of the intermaxillary

bones. The shaft of the maxillary bone is also bent

and terete or, at all events, uniformly narrow, with the

hind part more or less crooked; and on its inner side

we often find a wand-shaped process, pointing in a back-

ward (upward) direction. The intermaxillary bones are

short and deep. The mandible is so twisted that the

dental part is horizontal, with the dental margin turned

outwards and forwards and the posterior articular (an-

gular) part inwards and backwards.

As we can easily see from the above description,

the Mugiloids have several points of resemblance to the

Cyprinoids; but the most striking external resemblance,

the broad dorsal side of the forepart in conjunction

with the high position of the pectoral fins, guides us

towards the Scombreso'cidce and, nearest of all, to the

Flving-fish. Both the comparisons involve soft-rayed

fishes, and gain still further significance by the ab-

dominal position of the ventral fins. Among the

Acanthopterygians the Mugiloids and Atherines occupy

a somewhat isolated position.

Genus MUGIL.

No teeth proper; mobile
,
setiform teeth

,
externally visible

,
as a rule

,
only in the upper jaw; margin of the man-

dible sharp ; mouth transversely placed, and its breadth greater them its length. Nostrils set on the upper side of

the short and blunt snout
,

the anterior being small and round, the posterior oblong and transverse. Pyloric part

of the stomach highly muscular.

By this limitation the genus Mugil is exclusively Mullets. In spite of this, the genus contains by far the

reserved for the most typical forms among the Gray greater part of the family, perhaps some seventy spe-

The space at the chin
,
between the mandibles: Gunther; espace jugidaire: Moreau.
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eies, though it is highly probable that many of them

are species only in name.

From olden times the genus lias been well known

in Mediterranean countries. Aristotle, who calls the

genus xsGTQebg, gives the names of perhaps four or five

species, at least two or three, viz. /sAojV (npooysiog),

uv'icov (jisquucq) and xstpaXog". The Romans called the

genus Mugil

1

', and it was under this name that it was

introduced by ArtedT into modern ichthyology.

The Gray Mullets have gained great prominence

from the excellent flavour of their flesh and their pecu-

liar manner of life. They are gregarious, and we have

many telling observations of their love of society. In

search of food they approach the coast in shoals, espe-

cially where the bottom is dead, i. e. full of decompos-

ing materials, for it is here they find food in greatest

abundance, or they may even ascend the rivers. In the

River Loire they have been caught above SaumuG, and

they formerly entered the River Somme in May, says

Blanchard 6

,
in such enormous shoals that the. river for

clays was full of them; but since the opening of the canal

between Abbeville and the sea, they have deserted this

river, according to Marcotte. These migrations to

brackish or fresh water have given rise, in many places,

to important fisheries for the Gray Mullets. “Although

Mullets,’ says Brown-Goode/
,

“are abundant almost

everywhere, it is probable that no stretches of seacoast

in the world are so bountifully supplied with them as

those of our own Southern Atlantic and Gulf states,

with their broad margin of partially or entirely land-

locked brackish water and the numerous estuaries and

broad river mouths.’ Without any other means of de-

fence, and pursued as they are, not only by man, but

by numbers of fishes of prey and seabirds, they escape

by the extraordinary quickness and strength of their

movements. They have always been notorious for their

powers of leaping over or forcing their way under the

“ The zoological system of Aristotle must naturally not be

writings vJcpaXog is a species of VXOTQEvg, in other passages /eXwv :

a shore-fish, and the latter TteQaiag, i. e. a form living outside the a

b Charleton derives this word from mucus (for the fish, acci

traction of multum cigilis.

c Gen. Pise., p. 32. In the Appendix to Syn. Pise. Artedi

authority of Aristotle, Gaza, Rondelet and Gesner.

d Duilamel, Traite des peches
,

II part., VI sect., p. 144.

e Poiss. d’eau douce de la France
, p. 251.

I Fisher, a. Fisher. Ind. U. S., Sect. I, p. 450.

(J Naturg. v. Sardinien
,
Th. 3 (Transl., Leipsic 1784), p. 20

h Fishes of Great Britain and Ireland, vol. I, p. 229.

1 Fish. Brit. Isl., vol. Ill, p. 12.

nets and seines with which the fishermen have barred

their path or surrounded them. The Neapolitan fisher-

men described to Cetti g four kinds of Gray Mullets:

“The first, Cefalo ,
is the largest and has the largest

head. The second, Ossone
,
with more pointed head,

takes only one jump when it leaps. The third Tiimula

or Lisa
,
forms a. circle with its tail when it leaps, the

head being the centre of the circle. The fourth, Con-

cadita
,
attains a weight of more than two pounds. When

it. leaps out of the water, it skims the surface like the

small flat stones thrown by children in the game of

‘clucks and drakes’.” “At Mevagissey, says Day 7

', “a

shoal entered the harbour, and having been perceived,

the entrance was at once barred by nets. The fish first

tried to jump over, but a. net was raised so as to bar

that route. The water was very clear, and the fish

were seen 1o swim round and round, to try to find an

exit. Next they attempted to get under the foot rope:

at last one made a push, but became meshed. When

this was done, another came and laid (sic) beside it,

and nothing could drive it away. In short, all escaped

but these two.”

The method resorted to by the Gray Mullets of

seeking escape by jumping over the net is instinctive,

and this instinct, like others, is the outcome of here-

ditary and growing habit. “Even Mullets of extremely

small size,’ writes Couch', “have been seen to throw

themselves, head or tail foremost, over the head line

of a net, where it would have seemed much easier for

them to have passed through a mesh.”

There are many instances related of the co-opera-

tion of individuals in a shoal, in the attempt to escape

from their prison; and when only one fish has shown

the way, the others instantly follow. The same remark

also applies, however, to other fishes when in shoals;

and it is hardly probable that the Mullets possess the

power of calculating or estimating the nature of the

Iged by the requirements of modern times. In some passages of his

I f.iviftov are species of vfcpctXog, the former being ngoGyeiog
,

i. e.

rehipelago or far out at sea.

Dialing to Aristotle, eats its own slime); Isidorus regards it as a con-

adopted a genus Chelon
,
with species chelo and myxo

,
but only on the
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obstruction in a higher degree than many other fishes,

for this habit of leaping over the obstacle may mislead

them no less than other fishes. “In the port of Lose,

in Cornwall,” says Couch, “there is a saltwater mill

pool of thirteen acres that is enclosed on the side of

the river by an embankment, and into which the tide

flows through flood-gates that afford a ready passage

for fish to the space within. When the tide begins to

ebb the gates close of themselves, but even before this

lias happened the Mullets which have entered have been

known to pass along the enclosed circuit within the

bank, as if seeking the means of deliverance, and,

finding no outlet, they have thrown themselves on the

bank on the side to their own destruction.
’

Aristotle quotes the Gray Mullets as the only

representatives of their class “that refused to eat flesh;”

and after his time these fishes were generally famed,

and by Ovid and Oppian celebrated in song, for their

peaceable disposition and other social virtues, as well

as for their sagacity in avoiding any lure. For all this

they are by no means vegetarians, and destroy quite

as many lives as other fishes. “From a single stomach

of the Thicklipped Gray Mullet,” says Thompson (1. c.),

“I have obtained what would fill a large-sized breakfast

cup of the following species of bivalve and univalve

mollusca (which had been taken alive) — Mytilus edulis
,

Modiola papuana (of these very small specimens), Kellia

rubra , Skenea depressa
,
Littorina retusa, Rissoa labiosa

and II. parva , Serpulce and Miliolce. Of these mollusca,

specimens of Rissoa labiosa
,
three lines in length, were

the largest, and the Kellia rubra
,
from the smallest size

%

to its maximum of little more than a, line diameter,

the most abundant. In the profusion of specimens it

affords, the stomach of one of these mullets is quite a

store house to a conchologist. In addition to these

were various species of minute Crustacea. The only

inanimate matter that appeared, were fragments of Zo-

stera marina and Confervas, which were probably taken

into the stomach on account of the adhering mollusca.”

It is probably for this same reason that the Gray Mul-

lets follow vessels into harbour, and haunt the algae

attached to the vessel’s bottom. At certain seasons of

the year at least, the Gray Mullets freely take a bait.

In Blanchere’s work" Savigny gives a description of

this fishery, as it is carried on on the French side of the

Channel, near Dieppe. The bait is composed chiefly of

a Nouv. Diet. Gen. d. Peches
,

article Mulct.

b Jordan and Swain, Proc. U. S. Nat. Mus., vol. VII (1884),

Annelids, Nereids of the kind we may often see crawl-

ing among the roots of seaweed or on oyster-shells

etc. When the shoal of Mullets approaches along the

coast or roves outside the quays or flood-gates of the

harbours, in August and September in particular, a

busy fishery is pursued on land and in boats. The

active fishes arc often taken without biting, the hook

catching in the belly or tail or some other part of the

body. The fishermen call these catches stolen fish (vole),

and know the bite by its uncommon strength, at least

three times that of an ordinary bite. These occurrences

explain the old myth that the Mullet first takes the

precaution of striking the bait, with its tail (Ovid). In

other places a bait of dough or something similar is used.

The most usual and most productive fishery, how-

ever, is carried on with seine and net. The cautious-

ness of the Mullets and their leaping-powers necessitate

the use of special tackle, as for instance trammels, nets

with a double head-line or back floating at the surface

etc. In some places it is customary to spread straw

in front of the seine, it being supposed that the fish

dare not leap between the straws.

The largest catches of Mullets are made, to the

best of our knowledge, in the Mediterranean and the

Gulf of Mexico and on the Atlantic coast of Florida,

In recent times it has been supposed 6
that the species

which is commonest on both sides of America (the Mu-

gil albula of Linn,eus), is identical with the species

most important in the Mediterranean, Mugil cephalus,

which is foreign to the Scandinavian fauna, but of which

we have the fullest information. On the east coast of

Florida, according to Brown-Goode (1. c.), we may

distinguish between “three periods of schooling or se-

parate runs of Mullet. The “June Mullet" average

about five to the pound; the “Fat Mullet,” which are

taken from August 20 to October 1, weigh about two

pounds; these have, the fishermen say, a, “roe of fat”

on each side as thick as a man’s thumb. The “Roe

Mullet” weigh about two and a half pounds, and are

caught in November and until Christmas. Between the

seasons of the “Fat Mullet” and “Roe Mullet” there is

an intermission of two or three Aveeks in the fishing.”

Fishes of a greater weight than 3 kgm, are exceptional,

though specimens 58 cm. long and 5 kgm. in Aveight

are on record. In this genus, hoAvever, the largest

fishes a,re by no means the most highly esteemed.

p. 263.
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The Gray Mullets belong to the most prolific of

fishes". They are said to spawn in comparatively shallow

water, where the bottom is weedy, sandy, muddy or

strewn with shells, and, according to Stearns observa-

tions in the Gulf of Mexico, at spots where the water

changes from salt to fresh with the ebb of the tide, at

a temperature of from 70° to 75° Fa-hr. Fat and de-

licious as it is before the spawning-season, the Gray

Mullet is afterwards thin, lean and unfit for food. In

the countries bordering on the Mediterranean a caviare

of great reputation, known as botargo, is prepared from

the ovaries. From the age of 3 to 5 months, accord-

ing to Stearn, the Gray Mullet is from 1 to 2V2
in.

long, and is found in great quantities near shore. During

the first year it is said to grow to a length of about

8 in. and during the second to 12 or 13 in., when it

weighs about a. pound and a, quarter. When it returns

to shore from its wanderings out at sea, it changes

colour. In the open sea the back is glossy blue, in

the inlets light brown, and in fresh water of a dark

brown colour.

In large aquaria the Gray Mullets may be kept

alive without difficulty for lengthy periods. There are

instances to show that these fishes, where confined to

fresh water, may even become fatter than in the open

sea.
6

. The Frenchman Vidai/ asserts that he has cul-

tivated or rather reared thousands of Mullets in ponds.

Carew, the Cornish historian, according to Couch/',

had formed a pond on a branch of the Tamar, in which

Mullets were fed at regular periods, and they were

drawn together to the appointed spot at the sound made

by the chopping of their food.

Gunther divided the genus Mugil — if we now

follow Gill and separate from it Chcenomugil and Rhino-

mugil — into three groups, corresponding to Cuvier’s

three chief species, Mugil cephalus, capito and clielo.

The first group is marked by the well-developed adipose

membrane over the eyes, both in front of and behind

the pupil, and the slight tumidity of the upper lip;

the second is without the adipose membrane, but also

without the swollen upper lip; and the third is distin-

guished by the prominent tumidity of the upper lip.

The first group, which is wanting in the Scandinavian

fauna, is spread both over the Old and New Worlds,

the other two belong exclusively to the Eastern Hemi-

sphere. Within the limits of the Scandinavian fauna

three species have been found, which may be most

easily distinguished as follows:

A: Height (thickness) of the upper lip at least

about 1(1 % of the length
f
of the head behind

the eyes Mugil clielo.

B

:

Height of the upper lip at most about 12 1
/2

% of the length of the head behind the

eyes

:

a: Length of the ventral fins at most about

70 / of that of the pectoral fins Mugil auratus.

b

:

Length of the ventral fins at least about

80 % of that of the pectoral fins Mugil capito.

a Olsen, Piscat. Atl., pi. 30, estimates the number of the eggs in a female specimen of Mugil capito at thirteen million, an estimate

which is probably too high, for the eggs, according to Rafeaele (Mitth. Zool. Stat. Neap. Bd. 8, p. 77), are 1 mm. in diameter when the

embryo has begun to develop, as was the case with the eggs he found during the summer months. They are said to develop while floating

at the surface. *

6 Arnold, Proc. Zool. Soc. London 1831, p. 126 and Yarr., Brit. Fish., ed. 2, vol. I, p. 239.

c Bull. Soc. Zool. d’Acclimat., ser. 2, tome IV (1867), p. 190. According to this writer it is possible, with the usual precautions,

to keep from 600 to 800 Mullets, between 25 apd 40 cm. in length, in a pond of an area of 25—30 square metres and a depth of about

H/o metres.

d Fish. Brit. Isl., vol. Ill, p. 13.



334 SCANDINAVIAN FISHES.

THE THICK-LIPPED GRAY MULLET.

MUGIL C'HELO.

Plate XV, fig. 11.

Adipose membrane round the eyes only slightly developed. Upper lip swollen and thick , its height in front, in

specimens from 27 to 45 cm. long
,
measuring at least about

1

/10 (
9'7 a—1T2 %) of the total length, of the head

,

18 b
to 21 % of the length of the head behind the eyes, 30° to 33 % of the length of the snout, 26 to 32 % of

the breadth of the mouth or 27 d
to 33 % of the length of the lower jaw. Upper lip, in full-grown specimens at

least
,
furnished with two or more transverse rows of tubercles on the lower part. Length of the snout (distance

between the eyes and the middle of the upper lip when drawn back) distinctly more than half (59—62 l

f %) of

the length, of the head behind the eyes, which, in specimens of the above size, measures at most
1

/a (ID'S-—112 %)

of the length of the body. 54 % of the total length of the head, 55 % of the greatest depth of the body or 25 1

f %

of the distance between the first dorsal fin and the tip of the snout. Length of the lower jaw more than 62 %

(62'3 —69 %) of the length of the head behind the eyes, and the breadth of the mouth more than 63 % (63'3—
711 %) of the latter. Breadth of the interorbital space at least about 80 % (79—90 %) of the length of the

head behind the eyes. Length of the head as a rule distinctly less than 24 % (22—-23 %) of the length of the

body minus the caudal fin or than 49 % (45—48'3 %) of the distance between the first dorsal fin and the tip of

the snout. Least depth of the tail more than 85 % of the length of the head behind the eyes and at least about

61 % (60 7—66 %) of the length, of the pectoral fins, which is at most 16 % of the length of the body or 48 %

of the distance between the ventral fins and the tip of the snout. Base of the second dorsal fin more than
3

/ 4

(80—90 %) of the base of the anal fin, than
2

/ s (08— 76 %) of the length of the head behind the eyes or than

36 % (37—40 %) of the toted length of the head. Length of the centred, fins about 80 % (71—86V 2 %) of that

of the pectoral fins. Middle groove of the roof of the pharynx continued forward in the roof of the palate,

where it is bounded on each side by a longitudinal, rounded elevation. The tongue, which is highly and sharply

carinated, fits into this palatine groove. Hind extremity of the preorbital bone obliquely truncate, with the lower

corner rounded. Hind (lower) extremity of the maxillary bones externally visible, even when the mouth is closed.

Chin-space usually small and, narrow, its breadth being less than half that of either of the branches of the lower

jaw at the hind extremity.

Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 195; Day, Fish.

Gt. Brit., Irel
.,

vol. I, p. 232, tab. LXVII; Mob., Hcke,

Fisclie d. Osts
., p. 62; Lillj., Sv., Norg. Fisk., vol. I, p. 396.

Mugil capito
,
Nilss., Prodr. Ichth. Scand., p. 69; Id., Skand.

Fn., Fisk., p. 17 6.

Mugil curtus, Yarr., Brit. Fish., ed. 1, vol. I, p. 210; ed. 2,

vol. I, p. 245. Vide Day, 1. c.

Mugil corrugatus, Lowe, Fish. Madeira, p. 155, tab. XXII.

Mugil septentrionalis, Gti-ib, 1. c., p. 455; Malm, Gbgs, Boh.

Fn., p. 474.

The Thick-lipped Gray Mullet probably attains a

greater length than any other species of this genus.

As a rule its length probably does not exceed 6 dcm.

(including the lobes of the caudal fin), which is the

maximum size ascribed by Mokeau to this species. On

the coast of Norway, however, Collett has met with

R. hr. 6: D. 4|9 (2 + 7 1. 1+8); A. 3
/ 9 1-

3
/ s ; P- 1 1. 2 + 15

1. 16; V. Vy G. a + 12+,*; Squ. lin. lat. 43—47; lin. tr. 13—15.

Syn. Chelon

,

Bonded., De Pise., lib. IX, cap. V
;

cett. vide Artedi,

Sign. Pise., App., p. 118.

Mugil cephalus, var. B, Delaroche, Ann. Mas. DPIist. Nat.,

tome XIII, pp. 318 et 358, tab. 21, fig. 7; M. cephalus,

Schagerstr., Vet.-Akad. Handl. 1829, p. 90, tab. Ill, fig. 1,

tab. IV, figg. 1— 6.

Mugil chelo, Cuv., Regn. Anim., ed. 2, tom. II, p. 232; Bonap.,

Fn. Ital., tom. Ill (Pesci), tab. No. 91; Cuv., Val., Hist.

Nat. Poiss., vol. XI, p. 50, tab. 309, fig. sup.; Yarr., Brit.

Fish., ed. 2, vol. I, p. 241; Thomps., Nat. Hist. Irel., vol.

IV, p. 100; Nilss., Skand. Fn., Fisk., p. 177; Gthr, Cat.

Brit. Mus., Fish., vol. Ill, p. 454; Steind., Stzber. Akad.

Wiss. Wien, Math. Naturvv. Cl., LVI1, i (1868), p. 683;

Coll., Fork. Vid. Selsk. Christ., 1874, Tilleegsh., p. 88; ibid.,

1879 No. 1, p. 60; Winth., Zool. Dan., Fiske, p. 16, tab.

Ill, fig. 4; Naturb. Tidskr. Kbhvn, ser. 3, vol. XII, p. 24;

Exceptionally 8' 7.
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specimens of as great a. length as 665 mm., and ac-

cording to Day the species may attain a length of 9

dm. and a weight of 6
2

/3 kgm. The original of our

figure is a smaller specimen, a female measuring 3 dcm.

from the tip of the snout to the end of the middle

caudal rays, in which one or two of the points most

characteristic of the species have not yet become so

distinct as they sometimes do in other cases. In this

genus too, the significance of the changes of growth

represents the appearance of the specific differences;

and among the Scandinavian species Mugil chelo occu-

pies the highest rank in the generic series of develop-

ment. The character from which the English name of

the species is derived, the tumidity of the upper lip,

which is usually so marked that the height of this lip

is considerably more than half the longitudinal dia-

meter of the eye (from about 60 to 70 % thereof), in

our specimen measures only 53 % thereof or only slightly

more than it may measure, though it be only in ex-

ceptional cases, in full-grown specimens of Mugil capito.

Similar changes of development in conjunction with

individual variations, render the species of this genus

extremely difficult to determine. Thus we find in the

above list of synonyms that this species has borne the

name of all the three chief species of the genus.

In its general appearance, apart from the structure

and position of the fins, the Thick-lipped Gray Mullet,

like the two following species, reminds us of a broad-

backed Herring or Gwyniad; but the broad -topped,

slightly convex and, for the most part, scaly head",

'with the broad snout, at once gives the Gray Mullets

a, distinctive feature. The colour is not unlike that of

the Herring, being a bright, greenish steel-blue on the

GRAY MULLET.

back'' and silvery on the belly, but marked with the

singular, longitudinal, blue streaks, seven or eight in

number, on the sides of the body. The gill-cover is

of a- bright golden lustre, which, in young specimens

at least, is visible through the scales. The pectoral

fins (scaly at the base) are pale and transparent, but

more or less strongly tinged with yellow and with a

more or less distinct black spot at the upper part of

the base. The ventral fins, like the belly, are milk-

white with a silvery lustre. All the vertical tins are

more or less distinctly gray. At least the first three

rays of the first dorsal fin are covered on the broader

side with small scales, and all the rays of this fin are

of the same colour as the back. The second dorsal fin

and the somewhat paler anal fin (both covered with

small scales on the fin-membrane in front and at the

base at least), as well as the caudal fin (with more

numerous scales both on the fin-membrane and at the

base of the rays), are ashy blue, which is also the pre-

dominant colour of the iris, though it has an inner

ring of a golden colour next the pupil, which is black.

The greater part of the upper lip is grayish black, but

interiorly it grows paler and is white at the margin.

Such was the appearance of the young specimen which

Mr. C. i\. Hansson forwarded to the Royal Museum

from Stromstad, immediately after its capture.

The chief characteristics of the older specimens are

the comparatively short head c

,
the lower (more elongated)

shape of the bodyd
,
the sometimes greater relative distance

between the tip of the snout and the first dorsal fin'', the

somewhat shorter ventral fins7 and the somewhat shorter

base of the anal fin 9
’, while the lower lobe of the caudal

fin seems to become shorter and shorter than the upper.

a The breadth of the head behind (straight across the posterior part of the gill-cover) is about -/, of its length. From this point

the body tapers evenly towards the caudal fin, the breadth (thickness) at the beginning of the first dorsal fin being about equal to or slightly

greater than the least depth of the tail.

h Cf., however, the above remarks on the variations of colour belonging to different localities.

c In the specimens from Bohuslan belonging to the Royal Museum, between 267 and 416 mm. long, the relative length of the head

decreases with increasing age from 2
3

‘ 1 to 22 % of the length of the body minus the caudal fin, and the length of the head behind the eyes

decreases in the same manner from 1
2

' 2 to 1
1

' 6 % of the latter length.

(l The greatest depth of the body (at the beginning of the first dorsal fin) decreases in the manner just described from 21 1
., to 19 1

/,

°/o of the length of the body (from the tip of the snout to the end of the middle caudal rays); and the length of the head behind the eyes

thus increases from 51'7 to 54’8 % of the greatest depth of the body.

e This distance increases, in the above specimens, from about 44 to about 4

5

1

/., % of the length of the body or from about 69 to

about 73 % of the distance between the anal fin and the tip of the snout, but proves to be somewhat greater in the males than in the fe-

males. This change of growth is more distinctly shown in comparison with the length of the head, which decreases from 48 to 45 % of

the distance between the first dorsal fin and the tip of the snout.

r The relative length of these fins diminishes in the above specimens from 13'3 to 11 % of the length of the body or from aboiu

86 1
o to about 74 / of the length of the pectoral fins.

,J The length of the base of this fin diminishes in the above specimens from 10'1 to 8'8 % of the length of the body or from 100

to about 90 % of the least depth of the tail.
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The external differences between the sexes are not

very distinct, but, to judge by the specimens before 1

us”, they seem remarkable enough. In the males the

pectoral tins are generally longer', the anal tin higher 0

and the belly shorter
d than in the females

0

;
and in the

former the upper lip is apparently thicker and the lower

jaw shorter7
.

The Thick-lipped Gray Mullet is the only repre-

sentative of its genus that may unreservedly be re-

cognised as a stationary fish in Scandinavia. On the

Norwegian coast, up to the neighbourhood of Bergen,

it is taken so often that it can scarcely be considered

rare, though it does not occur in sufficient quantity

to give rise to any special fishery. At some spots,

says Collett, in Flaekke Fjord for example, it has been

taken on a few occasions in no inconsiderable number.

On the coast of Bohuslan it is rarer, and only solitary

specimens seem to occur there. The Royal Museum

has received 7 examples of this species from Bohuslan
j

since 1837, when a specimen 5 dcm. long was taken

in October by Fries, off Bassholm. During the last

ten years Mr. C. A. Hansson has sent in 4 specimens

from Stromstad, which were taken between May and

July. The Museum of Gothenburg, according to Malm,

received 5 specimens, which had been taken in Bohus-

lan between September and November, from 1851 to

1860. We have other specimens from Bohuslan — 6

in all — recorded in Ekstrom” and CedeestromC The

west coast of Denmark, where, according to Winthee,

it sometimes enters Liim Fjord and the River Ribe.

On the east coast of Jutland, according to Warming 1

,

it occurs annually in Folding Fjord, where it is taken

during September and October, oftenest after storms,

in nets on a sandy bottom. In the Sound, off Land s-

krona, several specimens were found in August, 1828,

by Schagerstrom, who was the first to claim this spe-

cies for the Swedish fauna. According to Mobius and

Heincke solitary specimens have been taken on several

occasions, in September and October, in Herring-seines

in Kiel Bay; but in the inner parts of the Baltic it is

still unknown.

However, the Thick-lipped Gray Mullet, like the

other Scandinavian species of this genus, has its true

home, where it occurs in shoals, and where a fishery of

great value is carried on for it, farther south. North-

ward from the Mediterranean and the Atlantic outside,

it is found in great numbers up to the English Channel,

the Irish coast and the west coast of England and Scot-

land. It is apparently rarer on the east coast of Scot-

land; but is fairly common, according to Day, even

among the Orkney and Shetland Islands. On the coast

of Madeira it is common, according to Lowe, and also

among the Canary Islands, according to Steindachneii.

“ Of the specimens belonging to the Royal Museum three are females and two males, while the specimen described and bequeathed

to the Museum by Schagerstrom is probably a male from which all the viscera have been removed.

6 More than 15 % of the length of the body (though in one of the males this proportion = 15'2) or than 51 % of the length of

the belly from the outer point of the insertion of the ventral fins to the beginning of the anal fin.

c The height measuring more than 12 / of the length of the body. The length of the base of the second dorsal fin is thus less

than 70 % of the height of the anal fin.

d The distance between the outer point of the insertion of the ventral fins to the beginning of the anal fin is less than 31 % of the

length of the body, and the length of the head more than 67 % of the former.

c In all three females the length of the pectoral fins is less than 49 % of the length of the belly from the outer point of the in-

sertion of the ventral fins to the beginning of the anal fin, the height (longest ray) of the anal fin at most 11 % of the length of the body,

and the length of the belly, as measured above, between 31 and 3

2

1
/ 3 % of the length of the body.

f In the three females the height of the upper lip is from 18 to 1

8

1

/2 % of the length of the head behind the eyes and from 27

to 29 °/o of the length of the lower jaw, while in the two males the former proportion is from 20 to 20‘8 / and the latter from 31 '6 to

33 -

3. In the third male, however, we find an exception to the ordinary characters of the species, the height of the upper lip measuring only

1
6

• 3 % of the length of the head behind the eyes and 25 % of the length of the lower jaw.

g Gbgs Vet. Vitt. Samh. Handl. New series, vol. 1, 1850, p. 37.

h Of vers. Vet.-Akad. Forh. 1876, No. 4, p. 65.

* Tidskr. f. Fiskeri, 2:den Aarg. (1868), p. 122.
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THE GOLDEN MULLET.

MUGIL AURATUS.

Fig. 89.

Adipose membrane round the eyes only slightly developed. Height of the upper lip at most “ about \ 13
(6"3—

7'1 %) of the total length of the head
,
11—12 x

j2 % of the length of the head behind the eyes
,
about 24 % {22’

2

—24'2 %) of the length of the snout
, iff

—

22 % of the breadth of the mouth or 20—23 % of the length of the

lower jaw. No tubercles on the surface of the upper lip. Length of the snout about
1

/ 2 {50—52'3 %) of the length

of the head behind the eyes
,
which measures about 12 % {IT

7

—12'4 %) of the length of the body , 57 % {50‘ 7-

57' 7 %) of the total length of the head
, 57 1

/ 2
—65 l

f % of the greatest depth of the body or 27 1

f % {27'

3

-

—

27' 7 %) of the distance between the first dorsal fin and the tip of the snout. Length of the lower jaw less than

56 % {54—55 x

f %) of the length of the head behind the eyes
, of which the breadth of the mouth measures less

than 61 % {54—60'2 %). Breadth of the interorbital space at most about 78 % {72'2— 77'8 %) of the length of

the head behind the eyes. Length of the head as a rule distinctly less than 24 % {22'4—23"3 %) of the length of

the body minus the caudal fin or than 49 % {48—48‘6 %) of the distance between the first dorsal fin and the tip

of the snout. Least depth of the tail less than 75 % {68— 7.3*6' %) of the length of the head behind the eyes and

at most about 5fi % {48‘1—53' 5 %) of the length of the pectoral fins ,
which measures at least 16 x

j% % {16'

7

—
17'5 %) of the length of the body or

1

/2 {50'3—50'6 %) of the distance between the ventral fins and the tip of

the snout. Base of the second dorsal fin more than
3

/4 {78—105 l

j 2 %) of the base of the anal fin, than
3

/5 {66—
69 %) of the length of the head behind the eyes or than 36 % (37*5

—

39' 8 °/o) of the total length of the head.

Length of the ventral fins at most about
2
/s {62

1

j2
—68 %) of that of the pectoral fins. Middle groove of the roof

of the pharynx continued forward — though less marked
,
shallower and broader than in the preceding species —

in the roof of the palate
,
where

,
posteriorly at least

,
it is bounded by a longitudinal

,
rounded elevation on each

side. Tongue also { in front at least) less sharply carinated than in the preceding species. ITind extremity of the

preorbital bone obliquely truncate, with the lower corner rounded. Hind {lower) extremity of the maxillary bones,

when the mouth is closed, entirely hidden or only a small portion of it externally visible. Greatest breadth of

the chin-space more than half the breadth of either of the branches of the lower jaw at the hind extremity.

Fig. 89. Magi l auratus from Holmestrand (Christiania Fjord), taken on the 15th of June, 1880. 1

/ 3
of the natural size. The original in

the possession of the Museum of Christiania.

R. hr. 6; D. 4 2 + 7; A. 3
/ g ;

P. 1 1. 2 + 16 1. 17; V. V -
;

j

6'i/n. Mugil auratus
,

Itisso, Ichth. Nice, p. 344; Hist. Nat. Eur.

C. «+12 +x; Squ. tin. lat. 47—49 &
;
Hu. tr. 13— 14 c

. Mir., tom. 3, p. 390; Bonap., Fn. Ital., Pesci, tab. No. 92;

“ In the specimens before us, which measure between 25 and 45 cm. in length.

6 42—45, according to Gunther.

c 14-— 15, according to Moreau.

43Scandinavian Fishes.
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Cuv., Val., Hist. Nat. Poiss., vol. XI, p. 43, tab. 308;
J

Regne Anim. illustr., Poiss., p. 165, tab. 76, fig. 1; Lowe,

Fish. Madeira, p. 163, tab. 23; Gthr, Cat. Brit. Mils.,
j

Fish., voL III, p. 442; Steind., Stzber. Akad. Wiss. Wien,
|

Naturw. Cl., LVII, i (1868), p. 682; Winth. Zool. Dan.,

Fiske, p. 17, tab. Ill, fig. 6; Naturh. Tidskr. Kbhvn, ser. 3,

vol . XII, p. 25; Lii.lj., Sv., Norg. Fisk., vol. I, p. 413.

Mugil capito, Hanss., Of vers. Vet.-Akad. Forh. 1880, No. 4,

p. 21; Coll. (p. p.), Nyt Mag. Naturv. Christ., Bd. 29

(1884), p. 72.

The Golden Mullet is evidently an intermediate

form between the other two species of this genus that

may be included in the Scandinavian fauna. The upper

lip is most like that of Mugil capito; but the shape

of the roof of the palate, as Lilljeborg has pointed

out, most closely resembles that of Mugil clielo. The

most distinctive character lies in the great length of
.

°
|

the pectoral tins; and it is on this account that Couch" !

has conferred upon it the name of Longfinned Grey

Mullet. The name of Golden Mullet is derived from the
j

fact that in this species, it is stated, the golden-yellow
|

colour of the head, especially of a distinctly marked

spot on the gill-cover, in the living fish, is deeper than

in the other European species. In other respects, both :

in colour, general appearance and size, it is essentially
J

like the other two Scandinavian species, though the

largest example of this species of which we have in-

formation, is somewhat under 52 cm. long.

The geographical extension of the Golden Mullet

coincides with that of the preceding species, though it

seems to be rarer north of the English Channel. Day

does not even include it among the fishes of Great

Britain and Ireland. Only three Scandinavian speci-

mens are known. The first, “a small Gray Mullet taken

on the 8th of November, 1852, in the Cattegat,” is

mentioned by Winthek (1. c.); the second, which is

295 mm. in length, measured to the end of the middle

caudal rays, was taken by Mr. C. A. Hansson in a,

Salmon-trap, off Stromstad, on the 12th of August,

1877; and the third, which measures 455 mm. to the

end of the middle caudal rays and 515 mm. to the

end of the upper lobe of the caudal fin, was caught,

according to Collett, off Holmestrand in Christiania

Fjord, on the 15th of June, 1880. So great, however,

is the likeness that prevails among the Scandinavian

Gray Mullets, that it is quite possible that other in-

stances of the capture of this species may have failed

to attract attention.

a Fish. Brit. Isl., vol. Ill, p. 19.
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THE GRAY MULLET OR THIN-LIPPED GRAY MULLET.

MUGIL CAPITO.

Fig. 90.

Adipose membrane round the eyes only slightly developed. Height of 'the upper lip at most." about
l

/16 (
5'4— G'3%)

of the total length of the head , 9—10
l

fi % of the length of the head behind, the eyes
,
about V5 (

19'2—20'6 %)

of the length of the snout
,
about

1

/5 (i7'V2
—20 %) of the breadth, of the mouth, or also about V

5
(10" 7—21’2%

)

of the length, of the lower jaw. No tubercles on the surface of the upper lip. Length of the snout about
x

/2

(47
x

/2
—50 x

/2 %) of the length of the head behind the eyes, which measures about 14 % (13—14'2 %) of the length

of the body, 60 % (57"

8

— 61'3 %) of the total length of the head
,

2

/3
(71‘

3

—62'8 %) of the greatest, depth of

the body or 30 % (29'

5

—32'6 %) of the distance between the first dorsal fin and. the tig of the snout. Length

of the lower jaiv and breadth of the mouth less than 56 % (the former 55—48' 5 %, the latter 54 l

l2
—51

l

f %)

of the length, of the, head behind the eyes. Breadth, of the interorbital space at most 77 % (66— 76'3 %) of the

last measurement. Length of the head, usually more than 24 % (2.5’8—24 %) of the length of the body minus

the caudal fin or than half (50—53 %) of the distance between the first dorsal, fin, and, the tip of the snout. Least

depth of the tail less than 75 % (63

—

72 %) of the length of the head behind the eyes, but at least about 57 %

(57
1

/3
— 71 %) of the length of the pectoral fins, which measures at most about 15 % (1.5'

3

—14‘3 % ) of the length

of the body or 44 % (44f2
—41 %) of the distance between the ventral fins and, the tip of the snout. Base of

the second dorsal fin less than (74— 65 %) of that of the anal fin ,
than

3

/s (57
1

,

l

2
—53 %) of the length of

the head behind the eyes or than 35 % (33'

7

—31'5 %) of the total, length of the head. Length of the ventral

fins at least about 80 % (91— 82' 7 %) of that of the pectoral fins. Continuation of the middle, groove of the

roof of the pharynx scarcely visible in the anterior part of the roof of the palate, which is evenly concave with-

out lateral, ridges Middle carina of the tongue low. Hind extremity of the preorbital bone truncate, with both

corners almost rectangular. Blind (lower) extremity of the maxillary bones externally visible even when the mouth

is closed. Greatest, breadth of the chin-space as a rule greater than the breadth of either of the branches of the

lower jaw at the hind extremity or at least equal to it.

R. br. G; D. 4
1

1 + 7 ]. 8; A. 3 '

g
6

;
P. 1 1. 2 + 16 1. 17; Sjn. Mugil, Willughbv, Hist. Pise., ed. Rah, p. 274; Art., Gen.

V. Va! G. .?;+12-Kr; Squ. lin. lat. 44—46; lin. tr. 14 1. 15. Pise., p. 32; Syn. Pise., p. 52; Spec. Pise., p. 71.

a In the specimens before ns, which measure between 20 and 36 cm. in length.

b Sometimes 3
/ g ,

according to Moreau and Day.
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Mugil cephalus, p. p., Lin., By si. Nat., ed. X, tom. I, p. 316.

Mugil capita, Cuv., Regn. Anim., ed. 2, tom. II, p. 232;

Bonap., Fn. Ital. Pesci, lab. No. 92; Cuv., Val., Hist. Nat.

Poiss., vol. XI, p. 36, tab. 308; Kr0y., Danin. Fiske, vol. I,

p. 300; Gthr, Cat. Brit. Mus., Fish., vol. Ill, p. 439;

Steind., Stzber. Akad. Wiss. Wien, Math. Naturw. Cl . ,
LVII, I

(1868), p. 680; Coll., Forli. Vid. Selsk. Christ. 1879, No. 1,

p. 60; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 188; Day,

Fish. Gt. Brit., Irel., vol. I, p. 230, tab. XLVI; Lill.j.,

Sv., Norg. Fisk., vol. I, p. 408.

This species perhaps attains the same size as the

Thick-lipped Gray Mullet, and is just as little distin-

guished from it by any striking difference in form or

colour, as the preceding species. The most distinct

characteristic of the Gray Mullet is that, among the

Scandinavian species of this genus, it has been arrested

at the lowest stage in the common course of develop-

ment. This development, although it does not seem

to have started immediately from the Mediterranean

Mugil ceglialus
,

distinctly points to an original form

that essentially corresponded to it, both in the com-

paratively great length of the head — more than
x

/2

the distance between the first dorsal fin and the tip of

the snout — and in the even, arched palate, not yet

furnished with lateral ridges like the roof of the pha-

rynx, but, on the other hand, with papillae, partly

hardened into teeth, on the lateral parts. We have

endeavoured to show the remaining characteristics of

this original form in the appended table of averages,

based on four specimens, from 196 to 363 mm. long,

of Mugil capito, three, from 251 to 455 mm. long, of

Mugil auratus, and six, from 267 to 452 mm. long, ol

Mugil chelo. In this table are also inserted the changes

of growth that have appeared in the last-mentioned

species in the respects under consideration.

Average in the case of
Mugil
capito.

Mugil

auratus.
Mugil chelo.

Length of the body expressed in millimetres . 267 337 271 363

1 Length of the head in % of that of the body _ 22.8. 21.2 20.9 20.6

9
., ,, ., ., behind the eyes „ ,, ,, ,. „ „ „ _ 13.s 12.r 11.0 10.9

3 ., ,, ,, ,, ,, „ ,, the distance between the first dorsal fin and the tip of the snout 51.9 48.2 ,46.9 46.5

4 behind the eyes .. „ .. ,, „ ,, .. ., 30.9 27.5 24.9 24.7

5 Breadth of the mouth in % of the length of the head _ 31.4 32.6 35.o 35.6

6 Least breadth of the interorbital space in % of the length of the head behind the eves 70.s 75.9 82.9 86.8

7 Length of the snout ,, ,, ., .. ,, ,, ., .. ., ., ,, 49.3 51.i 60.9

8 ,, ., ,, lower jaw ,, ,, „ ,, ,, ., ,, ., .. ., ., 52.8 63.o 64.4

9 Least depth of the tail
, ., ,, ., ., „ ., .. ., . 68.8 70.8 88.6 88.9

10 Length of the base of the anal fin in % of the least depth of the tail 112.9 106.9 97.9 95.9

11 Height of the upper lip in % of the length of the head 5.8 6.7 10.5 9.8

12 „ ,, ,, ., ,, ,, „ „ ., ,, behind the eyes 9.9 11.8 19.6 18.6

13 ,, „ ,, ., „ ,, ,, „ ,, ,, ,, snout 20. o 23.o 32.5 30.7

14 ,, ,. ., ,, ,, ., ,, ,. ., .. ., lower jaw 18.8 21.6 31.2 29.i

15 ,, ,, ,, ,. ., ,, ,, ,, ., breadth of the mouth... _. 18.7 20.7 29.9 28.0

16 Length of the base of the second dorsal fin in % of the leDgth of the head behind the eyes 55.3 67.2 73.8 71.4

17 Length of the pectoral fins in % of the length of the body 14.6 17.o 15.4 15.3

18 ., ., „ „ ,, ,, „ ., the distance between the ventral fins and the tip of the snout 42.9 50.

5

45.3 46.i

19 ,, „ „ ventral ., ,, ,, the length of the pectoral fins 86.s 64,5 80. o 76.7

20 Least depth of the tail
,, ,, „ „ „ „ „ „ „ 63.5 50.5 64.i 63.5

In all the first ten of the above relations the series

advances in the same direction, and is followed by the

changes of growth in Mugil chelo. A comparison be-

tween the first and the third columns, in which the

length of the body is almost the same, shows the dis-

tinctive characteristics of Mugil capito, as well as

of the supposed origin which may have been the

starting-point of the common development. The next

five relations (11 to 15 inclusive) show the most dis-

tinctive character of Mugil chelo; but it is singular that

here the changes .ol’ growth in this species •— as though

it underwent a retrograde development — run in the

opposite direction to the form-series, which, on the

other hand, follows the direction of the changes of
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growth in Mugil cap ito, to judge by the specimens

before us". In the 16th relation we again find a cha-

racter of Mugil capita; but here the form-series follows

the changes of growth which apparently affect Mugil

auratus. In the next four relations (17 to 20 inclusive)

is expressed the most distinctive character of the last-

mentioned species.

The Gray Mullet is one of the rarest visitors to

the Scandinavian fauna. Kroyer and Esmark alone

have each received one specimen. Both these specimens

were of about the same size, measuring about 4 dcm.

in length to the end of the lobes of the caudal fin, and

were caught off the south coast, of Norway. The former

writer received his specimen from Christiania Fjord 6

,

the latter from Flsekke Fjord. In the latter specimen,

which has been kindly lent us for examination by Pro-

fessor Collett, we find several exceptional peculiarities,

e. g. the unusually small eyes" and the great depth of

the body'', deviations which are probably, however,

only individual.

The geographical range of the Gray Mullet, ac-

cording to Day, extends as far south in the Atlantic

as the Cape of Good Hope. In the North Sea it is

said to be rare, but all the more common farther south.

In the countries bordering on the Mediterranean, and

even on the west coast of France and the south coast

of England, it. probably enters fresh water more fre-

quently than any other species of the genus. In Al-

giers, according to Guiciienot, it ascends all the rivers.

It is also known in the lakes of Tunis and in the Nile.

Here end the Acanthopterygian Fleutherognates

that belong to the Scandinavian fauna: the following

forms are soft-tinned, Malacopterggii. generally without

spinous rays and with only articulated rays, both in

the vertical and the ventral fins. As in the preceding

Fleutherognates, we ha.ve here too, to distinguish be-

tween Pharyngognates and Lysipharyngians, and here,

as there,' we set the Pharyngognates first, though in

one of the points most characteristic in other cases they

bear traces of the lower stages of development of the

Teleosteous type. In the Pharyngognate Malacoptery-

gians, though the ventral fins are furnished with the

number of rays typical of the Physoclysts (6), they are

set far back or abdominal, and the pelvic bones bear,

at the hind outer corner, an erect process, the Ganoid

nature of which we can more easily realise by com-

paring it with the analogous structure in the Stickle-

backs {Gasterosteidce). Furthermore, on account of the

position of the ventral fins, the Pharyngognate Mala-

copterygians have usually been ranged low down in

the system, beside the Pikes and other Physostoms.

But apart from their closed air-bladder, which gives

them a place among the Physoclysts, they show such

close resemblance to the Gray Mullets that for the sake

of this connexion we allow the above-mentioned morpho-

logical reason — the higher degree of metamorphosis

expressed by the coalescence of the lower pharyngeals

— to decide their place in the system.

° We must remark, however, that in estimating the above average we could gain access to no young specimen of Mugil chela; and

it is by no means unusual that the relations which exist during youth, are reversed in older specimens.

b That Kr0YEr’s specimen really belonged to this species, is shown by the measurements he has given. According
1

to these the length

of the base of the second dorsal fin was 35 ".i, of the length of the head and 74 % of the length of the base of the anal fin, which was

11 °/o of the length of the body measured to the end of the middle rays of the caudal fin. The length of the head was 51 % of the distance

between the first dorsal fin and the tip of the snout.

c Their diameter is only about 12 % of the total length of the head and 20 % of the length of the head behind the eyes, while in

other examples of this species, as well as of the other two, these proportions respectively decrease with age from about 19 %' to 17 or 16 /

and from 33 or 34 % to 29 or 28 %.

d The greatest depth of the body is 32 l
/,, % of the length thereof, while the highest proportion reached by this measurement in other

specimens of Mugil capito, as well as in Mugil auratus
,

is only 2

0

1
/k> %.
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SYNENTOGrNATHI.

Malacopterygian Eleutherognates with the lower pharyngeals united. Body covered with cycloid sccdes, the lateral

line set low down and following a raised roiv of distinct scales along each side of the belly. Dorsal fin situated

on the caudal part of the body, and the anal fin analogous to it in shape and position. , Ventral fins abdominal.

Nasal cavities open. Air-bladder, when present, generally large and sometimes internally divided into cells. Pseudo-

branchice glandular and overgrown. Branch iostegal rays generally more than 10. Digestive canal simple, straight,

with scarcely distinguish aide stomach and without, pyloric appendages 0
.

Even in Johannes Muller 6
this series of piscine

forms was essentially defined, in characters and contents,

as a distinct family, Scombresoces, or, regarded as a sub-

order, Pharyngognathi malacopterygii. It was an extract

from the older genus Esox of Linnaeus. and Cuvier,

which had, however, been previously broken up, first by

Rafinesque' and afterwards by Cuvier himself and

Bonaparte. The last writer arranged these forms in

two subfamilies'
6

,
Belonini and Exocoetini, within the

family of the Pikes. Cope united them 6
into a distinct

suborder among the Physoclysts under the name of

Synentognathi.

In the external appearance of the body these fishes

show a distinct resemblance to the Gray Mullets in the

more or less broad and flat dorsal side, especially at

the head, the greater part of which is here too, covered

with scales. The high position of the pectoral fins also

suggests this likeness, which is still more strongly ex-

pressed in the structure of the skeleton. Here too, the

skull is broad and flat at the top, with excessively large

frontal bones and without ridges, but with the back-

ward processes from the squa mosal bones {ossa pterotica),

the mastoids {ossa epotica) and the lateral occipitals well-

developed and often elongated, as we have found them

in Mugil. The spinous processes of the anterior ab-

dominal vertebrae are also longitudinally** extended and

contiguous. On the under surface of the basilar part

of the occipital bone, sometimes in the middle as well

as on the sides, we find downward processes resembling

the analogous formations in the Carps.

In the other respects, however, the Synentognates

range themselves in sharp contrast to the Gray Mullets.

Not only are the structure and function of the pharyn-

geal apparatus entirely different, the upper pharyngeals

being comparatively small, but strong and closely set

with teeth, the lower also furnished with teeth and still

further strengthened by their coalescence; but, in addi-

tion to this, the straight, but fairly wide, intestinal canal,

which, however, gradually grows narrower posteriorly, and

is without any distinct stomach, offers the most entire

contrast to the winding digestive canal of the Mugiloids.

One of the most remarkable characteristics of the

Synentognates appears in the smelling-organ. The nost-

rils are open cavities, situated just in front of the eyes;

and the olfactory organ itself is set on a transverse

swelling or dermal fold that rises at the bottom of

each cavity.

In some of the species of the genus Hemiramphus

Valenciennes 7 found the air-bladder internally divided

into cells, calling to mind the similar formations in the

genus Amia; and Gunther, who ranged the Synento-

gnates in close proximity to the Cyprinodontidee, grounded

his opinion chiefly on the sexual difference, first re-

marked by Valenciennes 5
', in those species of the genus

Hemiramphus, to a great extent fresh-water fishes, which

have subsequently been assigned by Gill 6 and Bleeker*

to the genus Zenarchopterus. In these species, which,

like the majority of the Cyprinodontidee, are viviparous,

and in which the ova must, therefore, be fertilized within

the uterus, the males are distinguished partly by a

papilla behind the vent and partly by the advanced de-

velopment of some of the rays of the anal fin (some-

times of the dorsal fin as well). These rays grow longer

and thicker than the others, and sometimes acquire

“ According to Day the genus Scombresox possesses pyloric appendages. We have failed to find any.

b Abh. Akad. Wiss. Berlin 1844, Phys. Abh., p. 170.

c See Svvainson and Bleeker, 11. cc. Raeinesque’s work has not been accessible to us.

d Nuov. Ann. Sc. Nat., Anno II, tomo IV (Bologna, 1840), p. 274.

e Trans. Amer. Phil. Soc., Philad., N. ser., vol. XIV, pp. 456 and 457.

f Cuv., Val., Hist. Nat. Poiss., vol. XIX, p. 3.

(J L. c., p. 58.

h Proc. Acad. Nat. Sc. Philad. 1863, p. 273.

1 Ail. Ichth. Ind. Or. Ne'erl., tom. VI, p. 61.
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pseudorays on the hind margin, like the still more pro-

minent growths in the Ganoid genus Polypterus.

In the Synentognates the system of the lateral line

is most highly developed in the lateral line itself, which

is situated low down, and generally runs along a some-

what elevated carina on each side of the belly from the

lower anterior corner of the clavicular region to the base

of the caudal fin, being more or less complete through-

out its course. Sometimes, on the tail behind the anal

fin, it curves upwards on a middle carina along each side

of the body, and advances over the membrane between

the middle rays of the caudal fin. However, the lateral

line, as usual, originates in the temporal region, and a

connective branch, which is often visible externally, runs

downward behind the pectoral tin and joins the ventral

branch below this point". The system of the lateral line

on the head generally opens into a number of scattered,

small, round pores on the posttemporal bone, the tem-

poral region, anteriorly on the forehead above the eyes,

sometimes out on the intermaxillary bones, when they

are elongated, and also on the posterior and inferior

margins of the preoperculum, from which point the row

is continued on the branches of the lower jaw, when

they are elongated.

The ova of all these fishes, to the best of our know-

ledge, are furnished with filaments on the shell
6

,
like

those we have noticed above in Gobius niger
,
but ar-

ranged in a different manner, being scattered over the

9 \ 9

surface of the shell (tig. 91). By means of these fila-

ments the eggs are united into clusters or attached to

seaweed or other objects at the bottom of the sea, the

water in which they lie, being thus constantly changed

by the ebb and flow of the tide.

The Synentognates are active surface fishes, the

great majority of them being pelagic; but some of them

enter the lagoons, or, like several of the Mugiloids,

Fig. 91. Egg of a Garpike enclosed in the shell, which is furnished

with tentacular threads on the surface. The egg had undergone fer-

tilization 3 h. 23 min. previously. Germinal disk (g) divided into

8 segments. Magn. 1 1
l

/6 diam. After Ryder.

ascend the rivers, or are even stationary fresh-water or

brackish-water fishes. According to Gunther’s Catalogue

about 180 species have been named, defined with more

or less certainty and distributed among 5 genera. Gill

and Bleeker have subsequently adopted 13 distinct

genera for these forms. Most writers have included all

the Synentognates in one single family,

Fam. SCOMBRESOC1DJE,

the characters of which thus coincide with

On account of the difference in the jaw-teeth, how-

ever, Gill 0
established two families: Belonidce

,
with

sharp, sparse teeth, and Scombresocidce, with small jaw-

teeth or destitute thereof. Bleeker (.Atl . Ichth.) adopted

four subfamilies: Scombresociformes, with both jaws

elongated and with finlets behind the dorsal and anal

fins; Mastacembeliformes
,
also with both jaws elongated,

but without finlets; Hewiiramphiformes, with only the

lower jaw elongated like a spear-head, the upper jaw

forming a triangle in front of the snout proper; and

those already given for the whole group.

lastly, Exocoetiformes, with neither of the jaws elong-

ated into a beak. The first three subfamilies are fur-

ther distinguished from the fourth by the fact that in

their case the maxillary bones are more or less firmly

united to the lateral parts of the hind superior margin

of the intermaxillary bones, in a manner winch calls

to mind the structure of the Plectognates, thoug i here

these bones may more easily be distinguished from each

other, while the intermaxillary bones have a thin, but

broad margin straight across the snout, and articulate

“ We have not succeeded in finding a trace of the upper lateral line, which according to Valenciennes (Cuv., Val., Hist. Nat. Poiss.,

vol. XVIII, p. 406) and Bonaparte (Fn. Ital., tom. Ill, 2 — Pesci — Belone acus) runs along the upper part of the sides of the body.

Valenciennes states, however, that he has been able to trace the lateral nerve throughout the whole of its course.

b ILeckel, Muller's Arch. f. Anat. 1855, p. 23, tafl. IV and V; Koi.liker, Verb. Phys., Med. Ges. Wiirzb., vol. VIII (1858), p. 80;

Ryder, Bull. U. S. Fish. Comm., vol. I, p. 283, pi. XIX—XXI.
c Arr. Fam. Fish., Smiths. Misc. Coll., No. 247, p. 14.
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with the anterior margin of the nasal bones. In the

JExocoetiformes, on the other hand, the maxillary bones

lie free and mobile, in their ordinary position behind the

intermaxillary bones, each of which articulates by means

of a very short nasal process with the anterior end of the

ethmoid bone, being thus to a certain extent protrusile,

though generally only slightly so. This difference may

also be expressed by Bonaparte’s arrangement of these

forms in two subfamilies, Belonini and Exocoetini
,
though

he based the definition of these subfamilies only on the

greater or less elongation of the pectoral fins, a cha-

racter which is rendered untenable by the intermediate

forms. Like Bonaparte, though on different grounds,

we, therefore, divide these fishes into two subfamilies.

Subfamily B E L 0 N I N fE.

Intermaxillary bones
,
which are entirely without lips

, firmly united to each other and to the maxillary bones
,
and

articulating by means of a broad edge with the anterior margin of the nasal bones. Lower jaw (and often the

upper jaw as well) elongated into a beak or sword.

The Scandinavian fauna contains two species be-
I

longing to this subfamily, each of them representing i

a distinct genus:

A: Only one dorsal and one anal fin; no

finlets behind them Genus Rampliistoma.

B: Several (6—8) finlets behind the dorsal

fin as well as the anal Genus Scombresox.

Genus RAMPHISTOMA.

Both jaws ( the under one most so) elongated into a long

closely-set small teeth between the former. Body long

,

the dorsal or

Klein, who in 1744 gave this genus the name of

Mastacembelus a

,
which was afterwards adopted by Blee-

ker, was indeed the first to define and characterize it.

However, this name is older than the system of nomen-

clature now in vogue (Klein did not recognise the

Linnatan binomial nomenclature), and Gronovius and,

after his time, Cuvier and Valenciennes have given

it an entirely different application in ichthyology, a

circumstance which might easily lead to confusion. As

we are, therefore, debarred from recognising; this generic

name, the only course left for us is to adopt the old-

est binomial name proposed for the genus, which was

established by Rafinesque in 1815, and afterwards

adopted by Swainson''. Belone, the name proposed by

Cuvier'', is more widely known, but two years younger;

,
narrow beak, armed with scattered

,
large teeth and more

eel-like and covered with small scales. No finlets behind

the anal fin.

and may, therefore, with justice reassume its original

signification as a Linmean specific name.

Bamphistoma d
,
the genus of the Garpikes, contains

about 50 species recognised up to the present; and its

geographical range extends all round the world between

the polar circles, some of the species also occurring in

fresh water in India and Brazil. They are well-known

enough, partly on account of their long, narrow beak,

their eel-shaped, but rather quadrangular body, their

winding motions, which also remind us of the Eels,

their mackerel-like coloration, and partly on account

of the green colour of their bones, which in many

places has caused them to be suspected of being poi-

sonous". No grounds, however, have been given for

this suspicion; and in many places these fishes are much

“ Hist. Pise. Miss. 4, p. 21.

5 Nat. Hist. Fish., Amph., Rept., vol. I, p. 296 and vol. II, p. 187.

c Regne Animal, edit. I, tom. II, p. 185.

d qagcpog, beak and oroga, mouth.

e In liis report of the fish and fisheries of New South Wales (p. 83) Tenison-Woods mentions “one or two doubtful cases” of this

poisoning. See also Littke and Robin, Diet. Medic, art. Veneneux. Kroyer also states that in his time the same belief in the poisonous

properties of the flesh of the Garpike was current among the populace at certain spots on the west coast of Norway.
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esteemed as food. At certain times they approach the

coast in shoals; and then they are sometimes taken in

enormous quantities, thus being of great economical

importance to man. Some of them also attain a con-

siderable size. One species, the principal object of

sport for the English garrison in Bermuda, is said to

attain a length of 5 or 6 feet (15— 18 dm.). They

are pronounced fishes of prey, though they can swallow

only comparatively small objects, such as small fishes,

crustaceans and insects. “I have seen a Needle-fish",'’

says Stearns 6

,
“of fifteen or twenty inches length seize

mullet and other fish fully one third of its own size,

which often prove more than it can manage. They are

sometimes washed ashore dead, with some spiny fish

that was a little too large fixed in their throats.” Their

voracity, however, renders the Garpikes real pests to

other fishes, especially small fry.

In a systematical respect the Garpikes like the

following genus, are of special interest on account of

their changes of growth. In the harbour of Polperro

(Cornwall), in July, 1818, Couch 0 found a small fish,

about an inch long, actively swimming about at the

surface, which he took to be Linnasus’s Esox brasili-

ensis, i. e., according to the system of modern times,

a representative of Hemiramphus, a genus common in

the tropic seas, with only the lower jaw elongated, the

upper jaw forming a more or less nearly equilateral

triangle. In August, 1837, on the other side of Eng-

land, off the coast of Suffolk, Clarke'7

also found a

shoal of this fish, about two inches long, and supposed

them to be the young of the common Garpike. This

was also BehnV opinion of the large shoals of similar

small fish, between 20 and 36 mm. long, which he

found in Kiel Bay in June, 1842, and specimens of which

were shown in the same year by Van dkr Hoeven at the

Meeting of Scandinavian Naturalists in Stockholm '. Yar-

reliA and Hornsciiuch 7

', on the other hand, were of

opinion that these young specimens were true Ilemi-

ramphi, and that the fauna of Europe thus contained

one 4

or even two-7 species of this tropical genus. Valenci-

ennes rejected this opinion, and unhesitatingly stated
7

that “in early youth the Garpikes have a short beak,

and the lower jaw is elongated before the upper jaw

has reached its full development. Kuppell has made

the same remark with regard to the Sauries (Scomber

-

esox).” This was one of the first observations to give

undisputable evidence of the natural development of

these genera from one another. The Hemiramphi re-

present the earlier stages of the development of the

family; and the forms which occupy the more advanced

stages of this course of development, the Garpikes and

Sauries, pass through Hemiramph stages in their youth.

The course of this development has subsequently been

still further elucidated by Malm 7 and Lutken™. We
have borrowed from the latter author the instructive

figures which he lias appended to Iris description of

the changes of the head during growth both in Scom-

bresox and Bampliistoma 11

. In early youth (fig. 92, <<),

while the length of the body is still less than 13 mm.,

both jaws are short, like those of the Flying-fish. In

specimens 15 mm. long the lower jaw projects, with

a protuberance, bent downwards, under the tip, while

the upper jaw is still almost truncate or forms a broad

obtuse angle. In specimens 25 mm. long the snout

and lower jaw roughly present the appearance shown

in fig. A in the woodcut, with the tip of the lower

jaw bent downwards; and along the middle of the

under surface of the lower jaw there hangs a dermal

a This is the name given to the Garpike or Silver Garfish by the fishermen of the Gulf of Mexico, as well as those of Italy and Spain.

6 Beown-Goode, Fish., Fish. Industr. U. >$., sect. I, p. 459.

c Trans. Lin. Soc. Lond., vol. XIV, jaart. I, p. 85.

d Yarr., Brit. Fish., ed. 2, vol. I, p. 451.

e Tijdschr. v. Natuurl. Geseh., vol. X (1843), p. 5.

f See the Proceedings of the Meeting, p. 648.

0 Brit. Fish., 1. c.

h Tijdschr. Nat. Gesch., 1. c., p. 296.

1 Hemiramphus europceus, Yarr.

i Ilem. balticus, PIornscii., a name which V. d. PIoeven, however, proposed to exchange for Hem. Behnii.

k Cuv., Val., Hist. Nat. Poiss., vol. XIX, p. 6 — 1846.

1 Gbgs Vet., Vitt. Sarnh. Hand]., Ny Tidsfoljd, Haft. 2 (1851), p. 106; Ofvers. Vet.-Akad. Forh. 1852, p. 230, tab. Ill, fig. 2;

Ghgs, Boh. Fn ., p. 554.

m Vid. Selsk. Skr. Kbhvn, 5:te Raekke, Naturv., Math. Afd., vol. XII, p. 564.

n The Royal Museum has received an abundant supply of young specimens of Ramphistoma, between 15 and 60 mm. long, partly

taken by Mr. C. A. Hansson in the neighbourhood of Stromstad and Dynekil, in the month of July, and partly from the Skager Rack, where,

in July, 1879, the Expedition of the gunboat Gunliild found the young of this species at the surface in about 330 fathoms of water.

Scandinavian Fishes. 44
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fold, black at the margin, which strongly reminds us

of the corresponding growth in the true Hemircimphi a
.

Here this fold disappears during growth, though in

specimens 60 mm. long it is still present, but stunted.

The following changes in the shape of the snout and

the length of the lower jaw are represented in the

figures. In specimens about 60 mm. long the head is

roughly of the shape shown in fig. y in the woodcut.

It still resembles that of Hemiramplms

:

the front angle

of the snout has passed from obtuse to right and fi-

nally fo acute; but the tip of the snout is now marked

off from the sides by a little sinus on each side: this

Fig. 92. Postembryonic changes of growth in the heads of Scombre-

sox and Ramphistoma. After Lutken. Figs, a—

h

of Scombresox

saurus; cc—

£

of Ramphistoma belone. a magn. 3 diam.; b l
/5 more

than the natural size; c and d */, more than the natural size; e b-

more than the natural size. /
1
/„ less than the natural size; g

1
/3

less than the natural size; h 1
/4

less than the natural size, a—

4

magn.; £ less than the natural size. For further explanation

see the text.

is the beginning of the elongation of the upper jaw,

and while this proceeds, teeth appear in that part of

the lower jaw that corresponds to the upper. In spe-

cimens about 70 mm. long the head is of the shape

shown in fig. d in the woodcut; and in specimens about

150 mm. long the snout has assumed the shape typical

of the Garpikes, though the upper jaw is still con-

siderably (about three times the diameter of the eye)

shorter than the lower. In full-grown Garpikes the

difference in the length of the jaws is only equal to

or
1

/3 less than the diameter of the eye.

The development of the fins presents the usual

changes, but interests us by a characteristic peculiarity,

the persistency of a part of the embryonic (larval) ver-

tical fin and the late appearance of the ventral fins.

Even in a young Garpike 15 mm. long this vertical

fin is still present at the lower caudal margin, between

the anal and caudal fins: between the dorsal and caudal

fins it has disappeared; but at the ventral margin, from

the vent to the end of the first third of the length of

the abdomen, a great part of it, measuring more than

half the depth of the body at this point, is still per-

sistent. As yet only the caudal fin, which is of a

rounded shape, contains distinct rays. In the anal fin,

the anterior part of the dorsal fin and the upper part

of the pectoral fins, which are lobafe (furnished with

a semi-elliptical basal part) and round, more or less

distinct rudiments of the true rays now begin to form;

but the remainder of each of these fins is supported

by the primary fibrillse alone. Not a trace of the

ventral fins is externally visible, with the exception of

a light, round spot on each side of the base of the

vertical abdominal fin, the distance between it and the

vent being scarcely
1
,/3

of the length of this fin. This

spot forms a scarcely perceptible contrast to the rest

of the surface of the body, which is thickly strewn

with blackish green collections of pigment*. At these

points the ventral fins appear first in the form of small

protuberances, which assume a lobate form. But, even

in specimens 25 V2
mm. long— where the vertical ab-

dominal fin is still almost unchanged, and the pigmental

spots on the body still present— the ventral fins appear

almost as microscopical lobes. In specimens 53 mm.

long distinct traces of the vertical abdominal fin are

still present, but the pigmental spots on the belly and

the lower part of the sides have begun to disperse,

and to give place to the incipient silvery lustre. The

ventral fins are even now scarcely more than half a

millimetre long, while the length of the pectoral fins

is fully 3 mm. or exactly equal to the postorbital

length of the head.

a See Beeeker, Atl. Ichth. Ind. Neevl., pp. 53 etc., tab. Scombres. IV, VI—VIII.

b On the upper part of the body these spots are set in fairly regular longitudinal and oblique transverse rows, the former being

especially distinct at the middle of the back. On the lower part of the body they are irregularly arranged in longitudinal rows, and they

are wanting only on the under surface of the head and of the front part of the belly, as well as on the operctila.
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THE GARPIKE (sw. nabbgadda).

RAMPHISTOMA BELONE.

Plate XXIII, fig. 3.

Setiform gill-rakers in an outer roiv on the front of the first, branchial arch; gill-rakers in the inner row of this arch

,

and also in both rotas on the three posterior branchial arches verrucose. Dorsal and anal fins falciform
,
with the

anterior part elongated to a point and twice or more than tivice as high as the posterior part of these fins, where

the rags are of uniform height. No lateral carina on the tail, the breadth of which
,

at the shallowest part of the

body
,
generally measures about

3

/4 or

7

/s °f the depth of the body at this point
a

. The lateral line runs along the

margin of the belly and ends at the termination of the anal fin. Longitudinal diameter of the eye in full-grown

specimens (between 6 and 8 dm. long) from about 35 to 30 % of the postorbital length of the head
,

or from 78

to 66 % of the least, breadth of the interorbital space.

R. hr. 9—13; D. 2+16 1. 1

7

6
;
A. 2 + 19 1. 20 c

;
P. 1 + 12;

V. 1+5; 0. a; + 1

3

d
;

Vert. 80— 84.

Syn. Acus, Pun., Gaz., cett. vet. (vide Artedi, Syn. Pise ., p. 27);

Acus prima species
,
Rondel., De Pise., lib. VIII, cap. 3; Acus

vulgaris sive Oppiani, Willugiiby, Hist. Pise., p. 231, tab.

P. 2, fig. 4.

Esox Bellone
,

Ian., Syst. Nat., ed. X, tom. I, p. 314; Esox

Belone, Lin., Fn. Suec., ed. II, p. 126; Bl., Fisch. Deutschl.,

pt. I, p. 236, tab. XXXIII; Mull., Zool. Dan. Prodr., p.

49; Mohr, Isl. Naturh., p. 82; Risso, Icht. Nice, p. 330;

Swartz, Sv. Zool., tom. II, No. 40; Reuter et Sundm.

{Belone), Finl. Fisk., tab. XXI.

Belone acus, Risso, Ear. Mer., tom. Ill, p. 443; Ekstr., Vet.-

Akad. Handl. 1831, p. 70; Bonap., Icon. Fn. Ital., tom. Ill,

Pesci, tab. 122; Cuv., Val., Hist. Nat. Poiss., vol. XVIII,

p. 414; Gthr, Cat. Brit. Mas., Fish., vol. VI, p. 251;

Steind., Stzber. Akad. Wiss. Wien, Math. Naturw. Cl., Bd.

LVII, i (1868), p. 732; Mor., Hist. Nat. Poiss., Fr., tom.

Ill, p. 472; Lillj., Sv., Norg. Fisk., vol. II, p. 436.

Belone vulgaris, Flem., Brit. Anini., p. 184; Nilss., Prodr.

lchth. Sco.nd., p. 37; Cuv., Val., 1. c., p. 399; Nilss., Skand.

Fn., Fisk., p. 354; Mgrn, Finl. Fisk. (disp. Ileisingf. 1863)

p. 67; Lindstr., Gotl. Fisk., Got]. Hush. Sallsk. arsber. 1866,

p. 18 (sep.); Coll., Forh. Vid. Selsk. Christ., 1874, Tillaegsh.,

p. 176; Seidl., Fn. Balt., p. 92; Coll., 1. c. 1879, No. 1,

p. 94; Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. XII,

p. 86; Mela, Vert. Fenn., p. 356, tab. X; Day, Fish. Gt.

Brit., Irel., vol. II, p. 147, tab. CXXVII, fig. 1; Mob.,

Hcke, Fisch. Osts
., p. 68; Coll., N. Mag. Naturv. Christ.,

Bd. 29 (1884) p. 110; Bncke, Handb. Fischz. Fischer.

(M. v. d. Borne), p. 101.

Belone rostrata

,

Faber., Fisch. Isl., p. 152; Norpm., Voy.

Russ. mer. (Demidoff), tom. Ill, p. 514, tab. 25, fig. 1;

Ke., Damn. Fislce, vol. Ill, p. 255; Bncke, Fisch., Fischer.,

Fischz. 0-. Westpr., p. 101.

a Sometimes, however, the breadth of the body at this point ii

6 Sometimes 2 + 18, sometimes 2 + 15.

c Sometimes 2 + 21, sometimes 2 + 16, 2 + 17 or 2 + 18.

d Sometimes 14, according to Day and Lilljeborg.

e Sv. Zool., II, No. 40, p. 43.

I Cuv., Val., Hist. Nat. Poiss., vol. XVIII, p. 396.

9 In this species the length of the body is measured from the

Ohs. Belovy in Aristotle, as Swartz e and Valenciennes^

have already shown, undoubtedly referred to the Pipe-fishes {Syn-

gnathus).

The Garpike, in Sweden known as Nabbgadda

(Beaked Pike) or, more commonly on the west coast,

Horngadda
,
Horngdll or Hornfisk

,

attains a length of

nearly 94 cm., according to Krgyer. The largest spe-

cimen we have examined, was from the Sound and mea-

sured 82 cm. in length
5,

to the end of the middle rays

of the caudal fin. Nilsson states that in Sweden the

average length of the species is between 64 and 74 cm.

The form of the body varies considerably with age;

in specimens between 160 and 200 mm. long the depth

is still only about 5 % of the length, while in speci-

mens between 700 and 800 mm. long the depth is about

8 or 9 % of the length. The breadth of the body and

its sectional shape are just as variable: the greatest

breadth (thickness) is generally about 2

/ 3 of the greatest

depth, but in old specimens sometimes rises to at least

72 % thereof. In young specimens the body is often

sharply compressed from the broad dorsal side to the

ventral edge, while in the older specimens the abdominal

region is more terete in a quadrangular shape, the lower

part of the head compressed, and the tail more cylin-

drical. The abdominal region is throughout of fairly

uniform depth; but the head anteriorly assumes the

typical beak-like shape, and the tail tapers from the

equal to the depth.

tip of the lower jaw.
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very beginning of the anal tin, the least depth of the

body, just in front of the caudal fin, decreasing with

age, in the specimens mentioned above, from 35 to 25

% of the greatest depth thereof.

The length of the head, which during early youth

is increased by the elongation of the jaws more than

the other parts of the body, in specimens about 200

mm. long measures 1

/s of the length, but afterwards

sinks to about 27 % thereof. The greater part of the

length of the head is formed, as we have mentioned, by

the jaws. The length of the lower jaw may rise to

about 27 % of that of the body or 87 % of that of the

head, but sinks with age to about 19 % of the former

or 73 % of the latter. The upper jaw is invariably the

shorter, but the difference, which in specimens about

200 mm. long may be at least 23 % of the length of

the lower jaw, is to a certain extent reduced by age,

and eventually sinks so low that the length of that part

of the under jaw which projects beyond the upper, is

only 7 % of the total length thereof. Both jaws, to

the end of the upper, are armed with straight, pointed

teeth, consisting partly of large, scattered teeth set in

a row and partly of one or more rows of smaller teeth

outside this row. In the greater part of the upper jaw

and on the hind part of the margin of the lower these

teeth form a perfect card; and in the upper jaw the

teeth in the outermost row point straight outwards.

The intermaxillary bones are united throughout their

length, and the branches of the lower jaw in the outer

(anterior) part for about half their length. On the

inner (upper) side of this coalescent part (in the groove

of the lower jaw) there runs along the mesial line of

the jaw an osseous ridge forming numerous zigzag turns,

which remind us of the enamelled curves in the com-

pound teeth of certain mammals. On the head of the

vomer there occurs a very inconstant and sometimes

entirely absent, oblong card of teeth, narrowing behind

to a point, the presence of which has been supposed to

distinguish our Garpike from the Mediterranean form.

We have learnt, however, from Steindaciiner’s obser-

vations that the Mediterranean Garpike of this species

sometimes possesses these vomerine teeth, and Kroner

had already shown that our Garpike is very often with-

out them". As we have mentioned above, the upper

jaw is without any trace of lips; but on each side of

the lower jaw, starting at the corner of the mouth,

there hangs a narrow dermal fold, which may some-

times, though indistinctly, be traced nearly to the tip

of the jaw. The palatal folds, the inner transverse vela
,

are well-developed in both jaws. The tongue is fleshy,

toothless, and obtusely rounded at the tip. In young

specimens the profile of the snout slopes gradually from

the forehead itself; but in older ones the base of the

upper jaw (the intermaxillary bones) is considerably

tumid.

The forehead is flat or only slightly convex, and

the boundary between it and the cheeks, which con-

verge inferiorly, is sharply marked by a somewhat acute

angle. The eyes are set in the same plane as the cheeks

and in front of the perpendicular from the articulation

of the lower jaw. Their diameter is somewhat greater

longitudinally than vertically. The sides of the snout

above the lower jaw are formed chiefly by the trian-

gular preorbital bones, which, when the mouth is closed,

cover the lateral branches of the intermaxillary bones

and the maxillary bones, which are respectively united

to the latter. Above the preorbital bone, on each side

of the snout, lies the triangular nostril, the singular

structure of which we have described above, with the

longest corner pointing in a forward direction. The

white, transverse ridge is parallel to the hind side of

the cavity. The postorbital part of the head, which, at

the end of the singular alterations during youth, mea-

sures about V5
of the total length of the latter, sub-

sequently increases to such an extent that it eventually

measures
1

/i or even 27 % thereof. The thin hind

margin of the preoperculum is rectangular or even acute-

angled, with the lower posterior corner rounded. The

operculum, the length of which is about V2
that of the

postorbital part of the head, in shape resembles “a

quadrant,” as Niesson has happily observed; and outside

(below and behind) this quadrant comes the falciform

suboperculum, with the point situated at the upper cor-

ner of the gill-opening and the base touching the base

of the interoperculum, which forms an elongated triangle,

growing narrower in front and united by a ligament

to the angular part of the lower jaw. The gill-openings

are large and extend forward between the branches of

the lower jaw to a line with the anterior margin of the

eye. The branchiostegal membranes, which are generally

extended on twelve flat, SAVord-like rays, are free, but cross

each other in front, Avhen the gill-openings are closed.

In two of the specimens belonging to the Royal Museum these teeth are wanting.
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Here, as in the Mackerels, the pointed shape of the

fins indicates a capacity of swift motion and sudden

changes in its direction. The pectoral tins are set high,

almost vertically, and obliquely pointed. Their length,

which at the end of the strictly juvenile changes of

growth is about equal to the length of the postorbital

part of the head, subsequently shows relative diminution,

but still measures about 90 % (sometimes 80 %) thereof.

The distance between the front end of the insertion of

these tins and that of the ventral tins is from about 5 to

5
2

/3 times the length of the former. They contain 13 rays,

the uppermost of which is the longest or equal in length

to the second ray, undivided and compressed like a

sabre. This is also true of the first ray in the ventral

tins, which are also pointed". The length of these tins is

about equal to the height of the dorsal tin. They are

moved forward during growth, the distance between

them and the tip of the lower jaw decreasing in pro-

portion to the length of the body, while on the other

hand, the distance between them and the beginning of

the anal tin increases. At the end of the true juvenile

changes of growth the former distance is nearly
2

/3

of the length of the body, but in specimens 7 or 8 dm.

long only about 60 % thereof. The latter distance si-

multaneously increases from about 11 % to 14 or 15 %

of the length of the body. The dorsal and anal tins

are almost alike in shape; but the former is always

somewhat shorter and lower than the latter, and the

distance between its beginning and the vertical line from

the beginning of the anal tin is generally about equal

to that between its termination and the vertical line

from the end of the latter. The distance between the

dorsal tin and the tip of the lower jaw varies, after the

end of the juvenile changes, between 79 and 75 % of

the length of the body. The distance between its end

and the beginning of the caudal tin is somewhat greater

than the length of the pectoral tins, varying between

about 64 and about 52 % of the length of the tin itself.

This is due to the fact that the length of its base un-

dergoes even relative increase from about 11 % to about

13 % of that of the body. The first two rays are un-

divided, the second being about twice as long as the

first, and the longest in the whole fin. The pointed

lobe at the beginning of the fin, the height of which

is generally equal to the length of the ventral fins, is

formed by the first six rays; the other rays are gener-

ally of uniform height, though a slight elongation may

be observed in the middle ones. This is never so mark-

ed, however, as the posterior elevation of the dorsal

fin in the Mediterranean Bamphistoma imperiale ( Can

-

trainii). On account of the changes of growth in the

dorsal fin the beginning of the anal fin may sometimes lie

vertically below that of the dorsal fin, as in our largest

specimen; but the base of the anal fin is always longer

than that of the dorsal, varying between about 1

2

1

/2 % and

about 14 % of the length of the body, and the distance

between it and the caudal fin is less than the length

of the pectoral fins. In adult specimens the caudal fin

is deeply forked, with pointed lobes, the length of which

is about Vio or 7u °f that of the body. The extreme

end of each lobe is formed by the outermost branched

ray, which in full-grown specimens, however, is hardly

any longer than the longest (hindmost) supporting ray.

We have always found the number of branched rays

in the caudal fin to be 13*. The vent, which is situated

just in front of the anal fin, is noticeable for its some-

what considerable size.

The scales of the body are very thin and for the

most part deciduous; but on the back and head they

are hard to detach, and extend forward over the nasal

region and the base of the upper surface of the inter-

maxillary bones. Even on the preorbital bones small

scales may be found, and on the cheeks and opercula

they are distinct. On these parts of the body, however,

all the scales are small; but on the ventral sides, in-

terspersed among the small scales, we find larger ones,

almost thrice the size of the former and serving as a kind

of foundation for them. The vertical diameter of these

large scales is greater than the longitudinal, sometimes

twice as great, and sometimes measures as much as half

the longitudinal diameter of the eye. Their structure

is the same, however, as that of the small scales: they

are thin and transparent, with distinct, concentric rings

formed during growth, but without radiating striae or

curves. The scales in the rows which coast the lateral

line are somewhat thicker and curved, while those of the

lateral line itself are pierced in the usual manner. Where

this line runs on each side along the belly, rising slightly

a Among the five branched rays in these fins the inner ones, in particular, have a well-developed dermal fold between them; and as a

similar fold also follows the inner side of the innermost ray, we may easily fall into the error sometimes committed, of stating the number

of these rays at 6 instead of 5.

6 According to Lilljeborg the number of these rays is 14
,
according to Day 13 or 14

,
and according to KR0YER 17 . Ekstrom gives 13 .
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outside and above the ventral tins, the belly thus ac-

quires a somewhat raised longitudinal margin.

The transparency of the scales displays the Mac-

kerel-like coloration of the body in all its brilliancy.

The back is greenish, with a steel-blue lustre of varying

intensity, darker, nearly black, at the middle, and form-

ing a longitudinal band at the boundary between it

and the sides. The sides are silvery, and the under

surface of the belly white. The dorsal and caudal tins

are of the same colour as the back, shading either into

green or blue, the latter fin, however, with a dash of

gray. The pectoral, ventral and anal fins are of the

same colours as the sides and belly, light gray or yel-

lowish white. The iris is silvery white, with a more

or less distinct dash of gold.

The true geographical range of the Garpike extends

from the neighbourhood of Trondhjem in Norway south-

wards throughout the Mediterranean: it occurs in the

Black Sea as well as in the Baltic. North of Trondhjem

it is sometimes found, it is true, up to the extreme

I north of Norway; but there, as on the coast of Iceland,

it is of rarer occurrence. In the north of the Baltic

too, it becomes rarer. On the coast of Scania and off

Kiel it is common, but is found only in small numbers

on the Prussian coast (Benecke). Lindstrom assigns it to

Gothland and Ekstrom to the island-belt of Morko, while

Lilljeborg obtained specimens of an average size from

Roslag. According to Malmgren and Mela it ascends

the Gulf of Bothnia up to Qvarken and wanders east-

wards half-way up the Gulf of Finland; but in both

these arms of the Baltic it is rare. On the west coast

of Sweden, however, from the Sound up, as well as on

the Danish coast and off the south and central parts of

Norway, it appears close in shore, in large shoals, every

year. Even in Sweden it sometimes enters the mouths

of rivers or penetrates higher up the stream: Nilsson

states that in the River Hoje it has been taken as far

up as Varpinge, near Lund".

No less active than voracious, the Garpike is one

of the few fishes that really make their presence known

at the surface of the sea, where it appears in large

numbers, whether it be in order to spawn, in chase of

its prey, or itself in flight from some enemy. “There

are times also,” says Couch 6

,
“when the sea is calm and

smooth, that it may be seen engaged in solitary amuse-

ment at the surface, or perhaps many together, by

leaping again and again over some floating object, as

a rod or straw, or it may thrust itself bolt upright out

of the water, to fall back again in an apparently clumsy

manner. It is an amusement with fisherboys to throw

some slender stick to the Garfish, when it will execute

a variety of evolutions about and over it as it floats.”

In pursuit of some little fish at the surface, or when

hunted itself, it may be often seen leaping out of the

water in the chase. “We were fishing yesterday,” writes

Cornish 1

', “off Lamorna, in about eight fathoms of water,

and close in shore, when our attention was attracted

by a noise in the water near us. It was caused by a

large shoal of gerricks scudding very rapidly on the

surface of the water. The appearance was as though

the fish were actually swimming on the surface, with

the larger portion of their bodies in the air, but this

was probably an optical delusion, caused by the constant

succession of fish coming to the surface. They passed

close by us, less than five fathoms from the bows of

ou] 1 boat, and as they passed we satv in chase of them

certainly one, and probably more than one, large Tunny

(“albacores,” as they call them here). The tunnies were

dashing about after their prey, almost on the surface

of the water, and removed all doubt as to their identity

by more than once springing clean out of water close

by us.” Schagerstrom describes a similar scene in the

Sound**: “It is a really fine sight on a clear day to see

a large shoal of these fishes hunted by Tunnies 6
. The

Garpike keep to the surface, and often leap a foot or

two out of the water.” When the Garpike has taken

the hook (which must be offered it at the surface and

constantly kept in motion), “it does not seek,” says

Couch, “to escape by darting away, but, as if conscious

only of the annoyance from the restraint of the line,

it will mount to the surface, even before the fisherman

discovers that he has had a bite; and there, with its

body partly out of the water, it struggles with the line

in a variety of active contortions.”

We have every proof that the Garpike leads the

life of a surface-fish, and in this respect it reminds us

a In Holland the Garpike enters the branches of the Rhine; see Tijdschr. Nederl. Dierk. Vereen., Supph, Deel II, p. 109.

b Fish. Brit. Isl., vol. IV, p. 147.

c Zoologist
,

vol. XXIII, 1865, p. 9814.
d Phys. Sails. Tidskr. 1838, Haft. Ill, p. 297.

e SchageestrOm here writes Delphinus delphis; but we learn from Kr0YEK that by springare the fishermen of the Sound mean

the Tunny.
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of the Flying-fish. “Sometimes,” says Krgyer", “it even

happens that a Garpike leaps into a boat.” For a vo-

racious fish, as we have stated above, the offensive and

defensive weapons of the Garpike are of singular nature.

Though both jaws are elongated, the lower jaw, with

its soft and somewhat flexible tip, can scarcely serve

under ordinary circumstances as a weapon of attack, a

function which must rather belong to the upper jaw.

Whether the Garpike is able to swallow the large fish,

no smaller than itself, which it has sometimes been seen

to attack, is as yet unknown. The fishermen declare

that the Garpike sometimes engage in war among them-

selves, and do not escape easily, as is shown by the

scars on their bodies. Day states, on Mr. Dunn’s

authority, that the latter once received a Mackerel that

had been transfixed, just below the pectoral fin, by the

beak of a Garpike, which had broken off short in the

struggle. A similar occurrence is mentioned by Couch 6
.

Mr. Clogg'’ tells us of a fisherman who met with much

difficulty in taking a Salmon-peal from his net. On

searching for the cause he saw what he supposed to lie

the ends of a stick protruding on each side of the fish,

but on extracting and examining it he found it to be

the under jaw of a Garpike, known locally as a “long-

nose.” “There can be no doubt,” he says, “the garfish

attacked the peal, rushing on it with sufficient force to

thrust the lower jaw completely through the peal, which

must have broken off either by the force of the blow

or by the struggles of each fish to free itself. The peal,

which weighed nearly four pounds, was struck behind

and just above the pectoral fin, the jaw of the garfish

thus passing through the thickest part of the peal, re-

quiring — if we compare the weight of a swordfish to

that of a garfish — even greater velocity of attack in the

latter to cause so great a penetration through a fish than

it would in the former to penetrate many inches of

oak-plank.” Just as it has been shown that the Sword-

fish attacks objects that can do it neither good nor harm,

and that it probably does so by mistake, it seems also

likely that these accounts of the Garpike may be ex-

plained in the same way. The Garpike, however, attacks

its actual prey in the same manner, pierces it with one

of its jaws and then shakes it loose, or seizes it between

its jaws and worries it to death by means of the pow-

erful movements of its head, or carries it for some

time in its beak before devouring it.

The food of the Garpike is composed chiefly of

young Herrings, Sticklebacks and other small fishes,

crustaceans and other minute marine animals. Couch

found Herrings in its intestinal canal, Ekstrom a large

quantity of Three-spinecl Sticklebacks and, still oftener,

of Idotliea entomon, a Gammarid common in the Baltic.

Lilljeborg found the stomach to contain small fishes and

ants, Olsson^ small fishes, among them Sand-eels, and

Gammarids, beetles and flies. The Garpike digests its

food quickly, and in spite of the simplicity of its in-

testinal canal extracts no small amount of nutriment

from the food. The abdominal cavity is sometimes full

of fat, though the flesh appears somewhat dry.

The Garpike spawns in spring and the early part

of summer, from April to June. The older fishes spawn

first. At this period it approaches the coastb “In the

middle of May,” says Ekstrom, “this fish begins to spawn

in the island-belt of Morko. The males and females then

ascend together in large shoals to spots along the coast

where the water is shallow. I have never seen the roe

of this fish in the water; but it is probably deposited

on the weeds, for it is always on a weedy bottom that

the Garpike is found during the spawning-season. The

roe I have found on cutting open specimens ready to

spawn, was fine and greenish yellow in colour.” Accord-

ing to Benecke the eggs are from 3 to 372
mm. in

diameter, the surface being covered with numerous hair-

like filaments, some of them 1 cm. long, by means of

which they anchor themselves in the manner Ave have

described above. They develop so quickly, and the fry

groAV so fast, that as early as August avc may find small

Garpike 150 mm. long (Malm), and “during the sum-

mer of 1837 Fries took a specimen 170 mm. long. In

the Cattegat the Garpike stays close in shore for some

time after the end of the spaAvning-season, to feast on

Herring-fry and Sand-eels; but those that spaAvri in the

a The same statement is made by Faber, Fisclie Islands
,

p. 156.

Land and Water
,
8th December, 1866.

c Zoologist
,
vol. XXXII, Sept. 1874, p. 4160.

d Lunds Uuiv. Arsskr. VIII, Afd. 3, No. 7, p. 6.

e In most localities the Garpike heralds the approach of the Mackerel, which soon afterwards appear off the coast with the same

object. In England it is locally known by the name of Mackerel-guide.

According to Nilsson there is a fairly general superstition, in the south of Sweden at least, that when many Garpike are caught in

spring, the summer will be very dry — and it is also believed, he says, that during the following year prices are always high.
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Sound, after depositing their spawn, pass into the Baltic,

whence they return in autumn in splendid condition.

The fishery is carried on in accordance with these

circumstances. Though the flesh of the Garpike is some-

what dry, as we have mentioned, its flavour, no less

than its colour, resembles that of the Mackerel; and

though it is disliked by many people on account of its

green bones and the rank smell of new-caught specimens,

it forms an excellent dish, boiled or smoked, and is a

catch by no means to lie despised. In the open sea, it

is often taken in the Mackerel-nets. During the spawn-

ing-season it resorts to the fishing-grounds on the coast,

and is then taken in the common seine. In the Sound,

during the greater portion of the autumn, Garpike are taken

in “bottom-nets” (fig. 93, a), stationary tackle, a kind

of stake-net, constructed on the principle of the common

traps, but provided with a ground-net for the chamber,

Genus SCC

Both jaws (the under one most so) elongated into a nan

two rows of extremely small teeth. Several finlets behim

The genus Scombresox, which, according to Couch,

was probably known even to the Greek writers 0ppian

and /Elian, who are said to have called it Ilierax or

Ilirax (Sea-hawk), received from Rondelet the name of

Saurus
,

and in 1803 was introduced into the system

by Lacepede under the name of Scomberesox. It has

subsequently been known by Rafinesque as Sayris. The

juvenile stage, previous to the elongation of the snout,

was named Grammiconotus by Costa*/ Lutken7 has

“ Nouv . Diet . Gen . d . Peches
, p. 565.

6 See SchagersteSm and Kroyer.

c See Krgyer.

d Gbrjs
,
Boh . Fn .

e Ann. Mrs. Zool. Nap., Anno I, p. 55, tav. I, fig. 4.

f Vid. Selsk. Skr., 5 Rfekke, Naturv. Math. Afd., XII, p. 565

0 The Royal Museum possesses a specimen 200 mm. long,

however, state that the species attains a length of about 350 mm.

which is lifted up in examining the net. The Garpike

is also taken on the hook, though not very often in

Scandinavia. According to Blanchere" this fishery is

carried on on the French coast, during the Mackerel

season, with the same bait and in the same manner.

Nordmann states that in the Black Sea the Circassians

and Abkhasians catch these fish with bright-coloured

balls of raw silk, which they fasten to the lines instead

of bait. The Garpike is attracted by the colour, en-

tangles its teeth in the threads, and is thus captured.

On the coasts of Germany, according to Bloch, the Gar-

pike in former times was mostly speared by torchlight.

In many countries the Garpike-fishery is very va-

luable. In London, where in spring large quantities of

Garpike are often brought to market, its cheapness then

renders this fish a common article of food, according to

Yarkell. In Denmark and Scania, this is also the case

in spring and autumn b
. In the Cattegat the largest

catches are made oft' Lasso*/ A large proportion of the

Garpike taken here are conveyed to Gothenburg; and in

1856 Malm** estimated that the supply of Garpike during

the spring and summer, chiefly from this island, num-

bered about 1,188,600, with a value of about £2050

(37,000 Swedish crowns). In Holland, where the Garpike

is taken in great abundance, but held in low esteem as

an article of food, it, is employed principally as bait,

especially during the Cod-fishery.

ow and long or at least pointed beak, armed with one or

l the dorsal and anal fins. Body elongated, and compressed.

rendered it a very doubtful point whether more than

two species of this genus are known. One of these

species, the Pacific Scombresox brevirostris, from Cali-

fornia, has a comparatively short beak, the lower jaw

being of about the same length as the preorbital part

of the head, and the upper jaw exactly like that of

Hemiramphus, and in the adult state 6* thus corresponds

to one of the juvenile stages (b or c) in Lutken’s figure

(see above, p. 346) of the Scandinavian species,

Peters’ type-specimen was of the same length. Jordan and Gilbert,
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THE SAURY PIKE OR SKIPPER (sw. makrilgapdan").

SCOMBRESOX SAURUS.

Fig. 93.

Both jaws
,

in adult specimens, elongated into a beak. Length of the postorbital part of the head, in specimens

150 mm. long, about % of that of the lower jaw
,
and in specimens 300—400 mm. long, scarcely half or even

only about 35 % thereof. Coloration like that of the Garpike, but until a more sharply marked longitudinal band

of silvery lustre on the sides just below the back, which is of a lustrous greenish blue.

Fig. 93. Seombresox saurus, 2
/3

of the natural size. Taken at Stromstad in 1878, C. Cederstrom.

B. br. 13 1. 14; D. — 1

|V 1. VI; A.
1

1 VI 1. VII;
9 6— 1 1 11— 13'

!

P. 12 1. 13; V. 6; C. x + 12 1. 13+ a?; Squ. lin. lat. ca 150;

L. tr. 15 1. 16.

Syn. Saurus
,
Rond., De Pise., lib. VIII, cap. V

;
Ray, Syn. Pise.,

pp. 109 et 165; Saury Pike, Penn., Brit. Zool., 1776,

vol. Ill, p. 284, tab. LXIV.

Esox Saurus, Walb., (ex. Penn.) Art. Ichth., part. Ill, p. 93;

Gthr (Seombresox), Cat. Brit. Mas. Fish., vol. VI, p. 257;

Coll., Vid. Selsk. Fork. Christ. 1874, Tillsegsh., p. 176;

ibid. 1879, No. 1, p. 95; Malm, Gbgs, Boh. Fn., p. 555;

Winth., Naturh. Tidskr. Kbhvn, ser. Ill, vol. XII, p. 46;

Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 475; Jord., Gilb.,

Bull. U. S. Nat. Mus., No. 16, p. 375; Day, Fish. Gt. Brit.,

Irel., vol. II, p. 151, tab. CXXVII, fig. 2; Petersen, Vid.

Medd. Naturh. For. Kbhvn 1884, p. 159; Coll., N. Mag.

Naturv. Christ., vol. 29, p. 110; Lillj., Sv., Norg. Fn., Fisk.,

vol. II, p. 456; NystrOm, Bih. Vet.-Akad. Handl., vol. 13,

part. IV, No. 4, p. 44.

Seombresox Camperii, Lacep., Hist. Nat. Poiss., tom. V, p.

345, tab. 6 (p. 235), fig. 3; Cuv., Val., Hist. Nat. Poiss.,

vol. XVIII, p. 464; Kr., Damn. Fiske, vol. Ill, p. 278;

Nilss., Skand. Fn., Fisk., p. 358; Id., (Jfvers. Vet.-Akad.

Forh. 1863, p. 501.

Seombresox scuteUatum(spec\m. jun.) + Sc. equirostrum, Lesueur.,

Journ. Acad. Nat. Sc. Pbilad., vol. II (1821), p. 132.

Seombresox Rondeletii, Cuv., Val., 1. c., p. 472 — speciin.

sine vesica aerea.

Seombresox storeri

,

Dekay, N. York Fn., part. IV, p. 229,

tab. XXXV, fig. Ill; Stor., Mem. Amer. Acad. Arts, Sc.,

n. ser., vol. VI, p. 315, tab. XXIV, fig. 4.

The Saury is very like the common Garpike, in

spite of the distinction drawn between them, at the

first glance, by the finlets behind the dorsal and anal

fins. The body, however, is deeper 0 and more com-

pressed
d

,
the lateral compression of the belly being

particularly strong. The jaws are more slender, some-

what turned up at the tip, and furnished with much

weaker teeth of uniform size, which are set in two

rows only in the back half of the lower jaw and a

corresponding, though smaller, portion of the upper

jaw. With this exception the teeth are set in one row.

The zigzag bony ridge in the lower jaw, on the other

hand, is higher and thicker. The preorbital bone does

not cover the lateral parts of the interinaxillaries so

completely as in the Garpike, a fairly broad part of

these bones, somewhat widened interiorly, remaining

visible when the mouth is closed. The nasal orifice

is more compressed and almost T-shaped. The eyes

are more oblong 0
. The relative length of the head in

full-grown specimens is about the same as in middle-

sized specimens of the preceding species. The pectoral

fins are somewhat shorter, always distinctly shorter

than the postorbital part of the head, and more con-

cave (falciform) at the inferior margin: sometimes, in

“ Nilsson, Skand. Fauna
,

I. c.

6 Sometimes 2, according to Lutken.

c In the Saury the greatest depth of the body varies between 9 V., and 12 % of the length of the body.

d The greatest breadth (thickness) of the body (across the occiput) varies between about 47 mid 53 % (according to Kroyer some-

times 57 %) of the greatest depth thereof.

The longitudinal diameter of the eye in full-grown specimens is between about 2
5

and 1

;{
of the length of the postorbital part

of the head.

Scandinavian Fishes. 45
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old specimens, these fins are no longer than the ventral

fins. The dorsal and the anal fins are both set farther

forward than in the Garpike", and are both lower and

shorter, being also without the pointed prolongation in

front. As a rule, the anal fin is somewhat, though

only slightly, the longer; but the difference is so small

that we may sometimes reckon the length of each of

these fins as equal to that of the postorbital part of

the head. The difference may sometimes be increased,

however, by the circumstance that the first finlet be-

hind either of these fins still preserves the appearance

of a posterior part of the fin, not being separated from

it. Just as in the Garpike, the posterior rays of these

fins are rather widely separated from each other; but

the first ray — a difference of no slight importance—
in addition to being the only simple ray in the fin, is

also unarticulated, thus being a true spinous ray. The

caudal fin is deeply forked, and at the middle of its

base the dermal covering extends so far out over the

middle rays that only their branches are visible, a re-

sult of this being that the number of rays in this fin

has sometimes been stated to be considerably greater

than is really the case. The number of the branched

rays seems to be 12
6
or 13, the latter probably being

the normal number in this species as in the Garpike.

The ventral fins occupy about the same position in the

abdominal region
0
as in the Garpike; but as the relative

length of both the abdominal partf and the head is

somewhat less than in the latter species, the ventral

fins, as well as the dorsal and anal fins, assume a more

forward position on the body 0
. The vent is not so

large or so prominent as in the Garpike; but here too,

in a triangular cavity behind it, we sometimes find

(in the males?) a small genital papilla. The scales are

of the same thin texture as in the Garpike and are

also deciduous, being larger on the lower portion of

the sides than on the upper, but of more uniform size

than in the preceding species. As the belly is much more

compressed underneath than in the Garpike, the two lat-

eral lines are much nearer each other: with this ex-

ception the course of these lines is the same, ending

at the second or third of the anal finlets, countino-
7 c*

from behind.

The changes of development undergone by the

Saury are essentially the same as those of the Garpike,

but of much later occurrence. The clearest illustration

of this is given by the above figures borrowed from

Lutken. The original of fig. c (Scombresox ,
p. 346)

was about twice as long as that of fig. />'
(Ramphi-

stoma), of fig. d (Scombresox) about equal in length to

that of fig. y (Ramphistoma). The Hemiramphus stage

is thus persistent for a much longer period in the Saury

than in the Garpike. On the other hand we find that,

when once the elongation of the jaws lias begun, the

difference in their length is never so great as in the

latter species.

The Saury Pike is a more pelagic fish than the

Garpike, and a surface fish of a still more distinct

character. It is at the surface that it spawns and

passes its time, leaping or even flying still more like

a Flying-fish than the Garpike. In the Tropical and

Temperate Zones its range extends all round the world:

it has long been known in the Mediterranean and the

Atlantic; Lutken has shown that it occurs in the In-

dian Ocean; according to Jordan and Gilbert it is

fairly common on both sides of North America; Ny-

strom has found it among the collection of Japanese

fishes in Upsala Museum. Like the Garpike, however,

when it approaches the coast, it sometimes enters the

harbours and the mouths of rivers. It makes annual

visits to the English coast, but probably not for pur-

poses of reproduction, for the spawning apparently takes

place in the open sea, where the fry have been found

in large numbers. It arrives off the English coast,

according to Couch, at the beginning of summer, and

departs at about the middle of autumn or even as late

as the end of November. “The Skippers,” says Couch,

“are followed and persecuted by the Porpoise, and the

more swift and energetic Tunny and Bonito, which

appear to devour many of them; and in their eager-

ness to escape multitudes are seen to mount to the

surface, to which the particular construction of the

a The distance between these fins and -the tip of the lower jaw is between about 70 and 72 / of the length of the body.

6 Moreau and Day state the number of true rays in the caudal fin at 14, i. e. excluding the two outermost, which are undivided,

12 branched caudal rays. The author, like Lilejeborg, finds the number of the branched rays to be 13.

c Somewhat behind the end of the second third of the abdominal region.

d We have found the length of the abdominal region in Ramphistoma helone to vary between about 46 and 49 % of that of the

body, and in Scombresox saurus between about 40 and 43 % thereof.

e The distance between the ventral fins and the tip of the lower jaw, in the specimens we have examined, has never been as much

as 59 % of the length of the body.
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pectoral tin is well fitted to guide them, and there they

crowd on each other as they press forward. Under the

impulse of terror they spring to the height of several

feet — leap over each other in singular confusion, and

then again sink out of sight. But the pursuers again

shew themselves, and they mount again, and rush along

the surface for more than a hundred feet in a continued

effort, without the body for a moment being lost sight

of, and, as it would appear, by the instant but repeated

touch on the water of the pectoral fins and those which

lie along the under part of the body.” It is from the

appearance which it presents at the surface on these

occasions, that the English sailors have given this fish

the name of Sea-mouse. Often enough it leaps out of

the water into a fishing-boat. When it has entered the

shallows, it often forgets to retire at the ebbing of the

tide; and in the Firth of Forth hundreds of specimens

are then picked up on dry land, with their beaks stuck

in the sludge. During the Pilchard-fishery it is an

unwelcome guest, for the fishermen believe that the

Pilchard has a strong dislike to, or perhaps fear of it.

We also learn from England that in 1825 numbers of

Sauries and Pilchards were together enclosed in a Pil-

chard-seine; and before it was possible to secure the

catch, thousands of the Pilchards had their eyes gouged

out by the Sauries, and scores of them were transfixed

by their enemies’ beaks. These wounds, however, can

scarcely be dealt intentionally, for the Saury, which is

smaller than the Garpike, and has a still weaker beak,

can hardly prey on fishes as large as the Pilchard.

Its food is composed of small, or even the smallest

crustaceans or Entomostraca, the larvae of crustaceans

and, in all probability, other minute creatures that live

at the surface or among the seaweed. We may also

infer that small fishes form a part of its food, from

the fact that it is sometimes taken on the hook. The

Saury itself is good eating. The spawning-season is

as yet unknown.

Like the Garpike, the Saury wanders far out of

its ordinary habitat, but probably not in shoals. Solitary

specimens have been taken even in the extreme north

of Norway. One of these, 245 mm. in length, was

caught during the summer of 1883 off Gjesvaer, near

North Cape, and is now preserved in Tromso Museum,

which also possesses a specimen 230 mm. long, from

Helgoland", where it was found on the beach in Au-

gust, 1877. Previously, about 1850, one or two spe-

cimens, one of which, an example 380 mm. in length,

is preserved in Christiania Museum, had been taken in

Christiania Fjord. The Museum of Copenhagen pos-

sesses one specimen, 255 mm. long, from Iceland, three

from the Sound, one from the Great Belt (Nov., 1873)

and two (Oct., 1886) from Agger on the west coast of

Jutland. In Bohuslan three specimens have been taken,

one 295 mm. in length, which was forwarded to the

Royal Museum in 1878 by Baron Cederstrom, Ph. 1).,

and two obtained by Mr. C. A. Hansson, who handed

over one of them, 300 mm. in length, to the Museum

of Upsala and the other, 165 mm. in length, to the

Royal Museum. Both the last specimens were caught

in November. A fourth Swedish specimen, 222 mm.

long, which was taken in the Sound off Raa, in May,

1862, is preserved in the Museum of Mahno.

The Saury is thus one of the rarest Scandinavian

fishes, and consequently cannot be of any special value

to the fishermen of Scandinavia. The case is the same

along the west coast of the Continent — on the west

coast of France, according to Moreau, this fish is ex-

tremely rare. In England, however, and even on the

Scotch coast, it apparently occurs in large shoals every

year; and it is found oftener than in Scandinavia among

the Orkney and Shetland Islands.

Subfamily E X 0 C 0 E T I N M.

Intermaxillary bones furnished with a distinct — though sometimes very thin — lip
,
and articulating by means of

nasal processes — which are sometimes very short — with the surface of the front end of the ethmoid cartilage.

Maxillary bones free and, ivith movable articulation. Snout short , neither of the jaws being elongated
1

.

This subfamily contains the fishes which most
;

fins, and the lower lobe of the caudal fin considerably

strictly deserve the name of Fhying-fisli ,
most of them longer than the upper. Some fifty species have been

having long and highly expansive pectoral and ventral distinguished and distributed among three or four gen-

a The Norwegian district, not to be confused with Heligoland.

* In some forms (Exocoetus mento and Exoc. acutus), however, according to Valenciennes, the tip of the lower jaw is “elongated

by a little pointed knob.”
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era; but the distinction of the species is still extremely

dubious, this being due chiefly to our ignorance of the

changes of growth, especially in the coloration. The

most important characteristic employed in the definition

of the genera, lies in the position of the ventral fins.

Each of the two species of which Ave have the earliest

knoAvledge, has therefore been chosen as the repre-

sentative of a distinct genus, the one" with the ventral

fins situated rather far fonvard and comparatively small,

the other, Exocoetus
,
with the ventral fins larger and

set farther back. Swainson also formed a distinct

genus 6
to receive the species that are furnished Avith

barbels under the point of the chin; and Bleeker es-

tablished a genus 0
consisting of the species Avhich, on

account of the knob-shaped, rudimentary elongation of

the loAver jaAv, seem to form a transition from this

subfamily to the preceding one.

None of these genera can strictly be included in

the Scandinavian fauna; but in Christiania Fjord a spe-

cimen has once been taken of the

Genus EXOCOETUS.

Ventral fins behind the middle point in the distance between the tip of the snout and the base of the caudal fin,

and their tip (when folded ) extending beyond the beginning of the anal fin. Palate and tongue toothless
,
or the

palatine bones alone slightly rough with small teeth.

Thus defined the genus Exocoetus includes the most

typical Flying-fishes and the largest number of described

species Avithin the subfamily. The name of exocoetus
d

originally had reference to a fish that the ancients sup-

posed to creep up on a rock to sleep. We do not

know what fish this Avas — perhaps a Gobioid, as Ron-

delet 0 supposed; but it Avas certainly not a Flying-fish,

as ArtedC assumed, and Linn a:us subsequently took

for granted. HoAvever, the singular appearance of the

Flying-fishes and their valuable flesh must certainly

have given them prominence at an early period, and

according to Salvianus their Greek name Avas chelidon

\

just as the Romans called the genus hirundo. The

geographical extension of the genus is the same as that

of the Sauries, and several species — as clearly defined

as our present knoAvledge of them permits — deserve

the name of cosmopolitan in the seas of the Tropical

and Temperate Zones.

a Halocypselus, Weinland, Proc. Soc. Nat. Hist. Bost. VI (1859), p. 385.

b Cypsilurus
,

Nat. Hist. Fish., Amph., Rept., vol. I, p. 299, vol. II, pp. 187 and 296. Weinland (1. c.) corrected this generic

name to Cypselurus

;

and Gunther remarked (Cat. Brit. Mus., Fish., vol. VI, p. 278) that, in certain species at least, the generic character

is merely an evanescent character of the young specimens.

c Parexocoetus, Esp. Exoc., Ned. T. Dierk., Ill, p. 126, see Atl. Ichth. Ind. Or. Neerl.. tome VI, p. 77. Bleeker has also given

the presence of teeth on the vomer, the palatine bones, the pterygoid bones and the tongue as a character of this genus.

d E±iu'/.oiTog, sleeping out.

e De Pise., lib. VI, cap. XV.

f Gen. Pise., p. 8; Syn. Pise., p. 18.

9 Xelidiov, swallow.
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THE GREAT FLYING-FISH.

EXOCOETUS VOLITANS.

Fig. 94.

Pectoral Jins only slightly (never more than Vs) shorter than the length, of the trunk , the second ray branched

,

the third ray the longest. Ventral fins inserted in front of the middle-point of the trunk (nearer to the head than

to the base of the caudal fin), and their tip (when folded) extending to about, the end of the base of the anal fin.

The dorsal fin begins somewhat in front of the perpendicular from the vent , its height in front ( the length of the

second ray) being equal to that of the preoperculum, {or the toted height, of the operculum and suboperculum).

Beginning of the anal fin situated, below the 5th
,
6th or 7tli ray of the dorsal fin ,

its base much shorter than that

of the dorsal fin
a and the height about

2

/3 of the base. Length of the upper lobe of the caudal fin from the base

of the first supporting ray
b

about, equal to that of the head
,
and the lower lobe half as long again. Coloration

like that of the Herring or Gray Mullet
,
lustrous steel-blue on the back

,
silvery on the sides and belly; pectoral

fins bluish gray
,
in young specimens darker, more bluish on the inside

,
with uhite margin and in young specimens

with a white transverse band; dorsal fin whitish gray, caudal fin brown, ventral and, anal fins whitish blue.

Fig. 94. Exocoetus volitans, q
71

,

3
/s of the natural size. From the Mediterranean.

R. br. 10 1. 11; D.
1

;
A. -—

, ;
P. —

;
V. 6;

10— 12 8—10(?) 14—17
C. *+13+ x.

Syn. Exocoetus, Art., Descr. Spec. Pise., p. .35; Exocoetus pinnis

ventralibus longioribus: . . . Gron. Zoophyl. (1763) p. 116;

Exocoetus quadriremis, Gron. mss. ed. Gray, p. 145.

“ In young specimens about °/
9

of the base of the dorsal fin, in older ones about 3
/i thereof.

6 According to Steindachner.



358 SCANDINAVIAN FISHES.

Exocoetus volitans, Lin., >Syst. Nat., ed. XII, tom. I, p. 520

(ex. Gron. Zooph .); Cuv., Val., Hist. Nat. Poiss ., vol. XIX,

p. 83, tab. 559; Steind., Slzber. Akad. Wiss. Wien, Math.

Nsturw. Cl., LVII, i, 1868, p. 734; Ltkn, Vid. Meddel.

Naturh. For. Kbhvn 1876, pp. 393 et 401; Mor., Hist. Nat.

Poiss. Fr., tom. Ill, p. 481 ;
Day, Fish. Gt. Brit., Irel.,

vol. II, p. 154, tab. CXXVIII.

Exocoetus exiliens, Bl., Naturg. Ausl. Fisch., part. IX, p. 10
;

tab. CCCXCVII
;
Cuv., R'egn. Anim., ed. 2, tom. II, p. 287;

Swains., Nat. Hist. Fish., Amph., Rept., vol. II, p. 296;

Couch, Fish. Brit. Isl., vol. IV, p. 128, tab. CCVII; Lillj.

(exsiliens), Sv., Norg. Fn., Fisk., vol. II, p. 466.

Exocoetus (volitans?), Coll., Forh. Vid. Selsk. Christ. 1874,

Tillsegsh., p. 177; Exoc. sp. n. ?, Ltkn, 1. c., p. 403;

Coll., Forh., 1. c., 1879, No. 1, p. 95; Malm, Gbgs, Boh.

Fn., p. 555.

Ohs. The first to distinguish between more than one species of

Flying-fish within this family was Gronovius, and the first to give

systematic names to the two species which this author had established,

was Linn^US, who had previously united them both under the name

of volitans. Linnaeus made the mistake, in the twelfth edition of

Systema Natures

,

of allowing his original description (in Balk’s thesis:

Mus. Ad. Frid., p. 42 and in Amoen. Acad., vol. I (1749), p. 320)

of Exocoetus (Halocypselus) evolans with shorter ventral fins to be in-

cluded in the list of synonyms of Exocoetus volitans instead of Exo-

coetus evolans, to which species according to Lilljeborg we should

refer the type-specimen in Dpsala Museum. However, this cannot

give rise to any ambiguity, for it is evident that Linnaeus grounded

his opinion chiefly on the distinction drawn by Gronovius. It is less

advisable to follow Bloch, and adopt for Exocoetus volitans the spe-

cific name of exsiliens from Linn^us’s' Mantissa Plantarum 1771, p.

529, for in this passage LiNNiEUS describes a young Flying-fish, as

yet of doubtful species, “with the 1st and 2nd rays of the pectoral

fins short,” a character which, up to the present at least, we have no

right to regard as evanescent and belonging to young specimens. With

respect to the limitation of the species, it is evideut from the above

diagnosis and fin-formula that we regard it as identically the same as

Valenciennes’ Exocoetus lineatus (Cuv., Val., Hist. Nat. Poiss., XIX,

p. 92), the chief distinction between which and Exoc. volitans is said

to lie in the somewhat greater number of rays in the anal fin (10

according to Valenciennes; 10 or 11 according to Gunther, Cat., p.

287). Lutken has shown that the white transverse band on the pec-

toral fins may also occur in Exoc. volitans. Whether this species is

distinct from Ranzanis’ Exoc. bahiensis (see Bleeker: Atl. Iclitli. Ind.

Or. Neerl., tome VI, p. 71, tab. CCXLIX, fig. 2), is a question that

must be settled by a more minute investigation of the point whether

Exoc. volitans is always without the small teeth on the palatine bo-

nes, and whether they are constant in Exoc. bahiensis.

The Great Flying-fish may well be regarded as the

most pronounced example of those singular habits which

have given the genus its name. It is no better known

than its kindred species; but it is probably the com-

monest, at least in the Atlantic— and perhaps in the

Mediterranean, where however, according to Gigli oli",

Exocoetus Eondeletii, a near relation, is commoner. Most

of the observations of Flying-fishes the species of which

has not been fixed, probably refer either to this species or

to Halocypselus evolans
,
also a common species. In size

too, it stands first: the Royal Museum possesses speci-

mens taken near St. Helena, which measure between

about 48 and 55 cm. in length to the end of the

inferior lobe of the caudal fin.

Much has been written of the flight of the Flying-

fish; and we have ascertained, chiefly from Mobius

that it is quite different from the flight of birds or

insects or the fluttering of a bat, and more closely re-

sembles the leaping movements made through the air

by the Flying Squirrels or the Flying Lizards (Dragons).

By the help of the large and strong lateral muscles of

the body the fish attains the speed of an arrow, which

it maintains above the water, slackening, of course,

towards the end, and thus traverses a distance of from

100 to 150 metres through the air in less than 20 se-

conds 0
. At the same instant as it leaves the surface

of the water, the pectoral and ventral fins are expanded.

It supports itself principally on the former fins, but

almost passively, the wind and the pressure of the at-

mosphere bearing the fish along without any exertion

on its own part, save that needed to keep these fins

expanded. There is no independent motion of these

fins, according to Mobius; but when the wind blows in

a direction exactly parallel to their plane, the hind

margin flutters, like the sails of a boat in stays. The

Flying-fish cannot steer an independent course”*, accord-

ing to Mobius, the direction of its flight being fixed

by the impetus once gained; and when the speed slack-

ens, we may see its course changed by the wind, when

the latter is not dead ahead, for some seconds before

the fish falls back into the waves. According to Mo-

bius the fish is hardly able to rise or descend at will,

and when it is seen moving up and down along the

a Espoz. Intern., Pesca, Berlino 1880, Sez. Ilal., Catal., p. 103.

6 Zeitschr. f. Wiss. Zoo]., 30 Bd, SuppL, (1878), p. 343.

c According to Mobius the flight seldom lasts longer than 10 or 15 seconds.

d Each ray in the pectoral fins, with the exception of the first two, in the case of which the sinew of the extensory muscles is com-

mon, is furnished, as is well known, with a distinct double pair of muscles. L. Agassiz, who during his voyage to Brazil, in 1865, devoted

particular attention to the habits of the Flying-fishes in the Atlantic (see A Journey in Brazil, p. 522), denies that the Flying-fish is en-

tirely destitute of the power of altering the plane of the expanded fins by means of these muscles and thus rising or falling during its flight,

or that it is quite unable to change the direction of its course by bending its body. Even Mobius acknowledges that it often happens that

Flying-fish which are just above the surface, alter their course by meaus of the inferior lobe of the caudal fin, which then hangs down in

the water.



FLYING-FISH. 359

waves, this is probably nothing more than the effect

of the current of air that rises from the surface, and

is formed in the trough of the waves (fig. 95) just as

a stream eddies when it passes a promontory, or from

the same cause as that from which the flame of a candle

is attracted towards a surface, if we blow straight to-

wards that surface through a tube, the end of which

is beside, but behind the candle.

In order to facilitate its flight the Flying-fish has

several peculiarities of structure. Thus we first observe

the advanced development of the pectoral fins and the

shape of their rays. The first ray, which has to divide

the air, is sharply compressed in the plane of the fin as

in the two preceding genera; but the rest of the rays are

compressed in the opposite direction or rather strength-

ened in their proximal part (the part nearest the inser-

tion) by a downward (when the fins are at rest, outer)

edge along the anterior (when the fins are at rest,

superior) margin, the section of these rays in the pro-

Fig. 95. Tlie lifting of the Flying-fish by the wind, the direction

of which is shown by the arrows. After Mobius.

ximal (inner) part of the fins thus forming an angle

opening backwards (when the fins are at rest, downwards).

The fin-membrane is attached to the posterior (when

the fins are expanded, upper) margin of the rays; and

the base of the pectoral fins, which, when the fins are

at rest, runs upwards in front and downwards behind,

assumes an almost horizontal direction when the fins are

expanded, as the anterior (upper) rays are drawn down-

wards at the base, the fish thus resting on that side of

the fins which was formerly the exterior. On the un-

der surface of the expanded fins a deep groove, opening

posteriorly and inferiorly, is thus formed between each

pair of rays; and it is in these grooves that the up-

ward current of air we have just mentioned, plays its

part in lifting the fish.

The muscles of the pectoral fins serve chiefly to

expand them. They also assist to retain them in the

expanded position; but this object is also promoted by

the current of air itself, and the rays are kept in po-

sition not only by the fin-membrane but also by special

ligaments, which cross from one ray to another in the

proximal part of the fin. Thus any extraordinary

strength— such as would be necessary if the flight

were a true one, accompanied by the flapping of the

wings— is scarcely needed, and the muscles of the

pectoral fins are hardly any thicker than in the gener-

ality of Teleosts. These muscles are also arranged in

the usual way, in two layers, a superficial and a deeper,

on each side of the shoulder-blades and coracoid bones.

The common extensory muscle of the two first (upper-

most) rays, however, has a long surface of origin at

the bottom of the clavicular groove, and has its sinew

inserted under a transverse band like a roller, which

joins the shoulder-blade to the clavicular bone. Still,

the lack of any extraordinary degree of thickness in

these muscles is compensated, as in the two preceding

genera, by their extension. Their surface of origin,

the shoulder-girdle proper — the clavicular bone, the

shoulder-blade and the coracoid bone, especially the

last of these three — is also extraordinarily large here

as in Ramphistoma.

The strength required to produce the great speed

is given by the large lateral muscles of the body; and

their surfaces of origin in front — the occiput and the

anterior vertebra; — are of the type we have attributed

above to all the Synentognates. Their points of insertion

on the last caudal vertebrae are also strengthened. Here,

as in the Garpike — and we have observed similar for-

mations in the majority of the Mackerels — we find on

each side of the last caudal vertebra a strong, project-

ing, osseous knob; and in the Flying-fish the upper

spinous processes of the last six or seven caudal verte-

brae are also longitudinally extended and contiguous.

In the Great Flying-fish and its kindred species

the ventral fins also help to increase the width of the

fish, and thus also increase the size of the column of

air that supports it. Their first ray is compressed and

sharp, but repeatedly branched. The second ray re-

sembles the first, but is considerably longer; and the

third ray is the longest of all.

As a counterpoise to the weight of the great mass

of muscles the Flying-fish is furnished with an extra-

ordinarily large air-bladder, which occupies the greater

portion of the abdominal cavity (fig. 96), and is con-

tinued behind within the closed haemal arches of the

caudal vertebrae. In the air-bladder of the Flying-fish

Humboldt found a strikingly small quantity of oxygen",

0'04 oxygen, 0'94 nitrogen and 0’02 carbonic acid gas; see Reise AHqu. Geg ., I, p. 309.
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whereas in other fishes, we need hardly say, this gas

almost entirely fills the air-bladder.

Mobius also observes that these fishes are assisted

in their flight by the flat shape of the belly, where the

lateral lines, which are raised as in the preceding genus,

follow the ventral margins. The lateral lines thus, to

a certain extent, increase the width of the bearing sur-

face. The well-developed palatal curtains or transverse

dermal folds in the mouth behind the margins of the

upper and lower jaws, are also of service, for they re-

tain the water that is enclosed in the cavity of the

mouth, thus keeping the branchial lamclhe moist during

the passage of the fish through the air.

In many cases fear is probably the first cause of

the aerial flight of the Flying-fish: as we have just,

observed with respect to the Saury, the Flying-fish also

seeks refuge in the air from its pursuers, especially the

Dolphin-fishes (Corypluena) and Bonitos, or sometimes

springs up in terror before the bow of a vessel under way.

Fig'. 96. Transverse section of a Flying-fish: v, vertebr®; r, kidneys;

ves, air-bladder; g ,
organs of generation; l, lateral lines; i, intestine.

After Mobius.

Often, however, this habit is due to the same instinct

that impels the Garpike to leap out of the wafer as if

in sport; and like other fishes that are closely packed

in shoals, they often leap in order to escape the crush

or to pass one another. They appear on the wing of-

tener in stormy weather or a steady breeze than in a

dead calm. They generally keep only a few feet above

the surface; and when they rise higher, as in the cases

where they have fallen on the deck of a vessel as much

as 5 metres above the water, this is also due, says

Mobius, to the influence of the air-currents (fig. 97).

The Flying-fish always come on board on the windward

side in a fresh breeze and, in most cases, at night,

when in spite of their large eyes they cannot see the

ship and avoid it. On the windward side of vessels

that have sailed during the night through some part of

the ocean where Flying-fish abound, spots of blood and

° Zoologist, 2 ser., vol. VIII (1873) p. 3739.

6 Ibid. 1874, p. 3838.

the scales of Flying-fish are often found in the morning;

and when the sailors swab the decks, they sometimes

come across no small numbers of Flying-fish, a welcome

and agreeable change in the seamen’s fare. Some of

the Flying-fish have thus been dashed against the ves-

sel's,. side in their rapid flight and killed: but others

have been borne over the bulwarks by the current of

air that rushes up the windward side of the vessel,

and have fallen on deck.
r

fhe small jaw-teeth of the Flying-fish show that

its food must consist of small, weak marine animals of

the lower classes. Their pharyngeal apparatus resembles

that of the Garpike, there being two upper pharyngeals

on each side, the posterior (larger) pair closely united

at the mesial line of the palate, and one triangular lower

pharyngeal pointed in front, all closely set with cylin-

drical, obtusely pointed teeth. The gill-rakers are

also like those of the Garpike, the outer row on the

first branchial arch being thickly set and setiform, and

Fig. 97. Flying-fish lifted by the wind and cast on the deck of a

vessel, which is shown in transverse section. After Mobius.

the inner row verrucose and more scattered, like both

rows on the other branchial arches. The gill-openings

are large, but close firmly and tightly: the branchio-

stegal membranes are entirely separate, but the left

closely covers the right in front.

Little is yet known of the propagation of the

Flying-fishes. Their eggs, like those of the Garpikes,

are superficially furnished with filiform appendages.

Mathew" supposed that the spawning took place and

the eggs were developed in the open sea, since he had

found young Flying-fish, less than 3 cm. long, leaping

on the water, like grasshoppers on land, thousands of

miles from the nearest coast. Saunders 5

,
on the other

hand, found Flying-fish (he is also silent as to the

species) crowding in to deposit their eggs in rocky

crevices and holes under the water, on the Chincha

Islands off the coast of Peru. This was at the end of

*
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March, the season which in the Southern Hemisphere

corresponds to our autumn; but according to Risso",

the Great Flying-fish of the Mediterranean has its

ovaries full in spring.

Exocoetus volitans is a rare species even on the

west coast of France, though even there it has long

been known, as in his time Duhamel'' received a spe-

cimen 43 cm. long, from the English Channel. On the

south coast of Ireland and in the Bristol Channel it has

been observed somewhat oftener, even in shoals. It is

said to have been taken once in the Irish Sea, north

361

of the Isle of Man; but it can scarcely be stated to

occur further north on the coast of Great Britain. Still,

a specimen about 32 cm. long, according to EsmariG,

was caught “in a net off Moss at the head of Christiania

Fjord, about 1850.' The specimen is preserved in

Christiania Museum, but is somewhat damaged. Lutken,

who was enabled to make a careful examination of this

specimen, fixes its species as most closely approximating

to Exocoetus bahiensis, though tie is unable to refer it with

certainty to any of the species yet described. Lilljeborg

unhesitatingly refers it to Exocoetus volitans (exsiliens).

HETEROSOMATA

.

Malacopterygian Eleutherognates in which at least the o.

state, with both eyes set on

“Scarcely any other animal form,’ wrote Sundevall

in the first edition of this work, “is so sharply defined

by its characters and external appearance as the Flat-

fishes . . . They are characterized by their broad, strongly

compressed body, with the dorsal and anal fins occu-

pying almost its whole length, and especially by the

fact that both eyes are set on the same side of the

head. The skull is so twisted that the eye on one side

has been removed to the other. Thus the Flatfishes in

their normal state are of a structure that in all other

animals would be an extremely remarkable monstrosity,

and if they were unusual, we should undoubtedly re-

gard them as the most wonderfully formed of all crea-

tures; but now that we see this animal form so often,

it generally excites but slight attention. A Flatfish

whose eyes were situated like those of other animals,

would be a monster . . . In spite of this deformity of

the head, however, the cranial bones are almost exactly

the same as those of other fishes, being abnormal only

in shape and position. In the other parts of the body,

“ Ear. Mer., tome 3, p. 446.

h Tr. cl. Pitches, part. 11, sect. 3, p. 480, tab. XXII, fig. 2.

c See Collett. 1. c.

d Family Heterosom.es
,
Dum., Zool. Anal. (1806) pp. 119 and

Ainer. Phil. Soc. Philad., n. ser., vol. XIV (1871), p. 456.

e Bull. Acad. Roy. Belg. Brass., tome XX, part. Ill, p. 206.

f Ofvers. Vet.-Akad. Fork. 1854, p. 173; Vet.-Akad. Handl.,

g Overs. D. Vid. Selsk. Fork. 1863, p. 145; 1876, p. 174, t

h Trans. Linn. Soc., vol. XXV (1866) p. 263, tab. 29— 32;

'bital region and the mouth are unsymmetrical in the adult

the same side of the body.

too, there is a certain lack of symmetry, though to a

much more restricted extent. The mouth is always

somewhat awry, and the teeth different on each side,

being often wanting on the upper or eye side; the

pectoral fin on the under or blind side is smaller; the

vent is turned towards the same side etc. But the

most striking difference between the sides is that the

eye side is coloured, generally with a dark, brownish

tint, and the blind side white. This peculiarity, as

well as the position of the eyes, is very nearly connected

with the singular manner in which these fishes move.

They swim lying fiat on one side, with the blind" side

turned towards the bottom, the eves and the more de-

veloped colour being turned upwards to the light . . .

Sometimes, however, we meet with specimens in which

the blind side is spotted or partly of the same colour

as the eye side.”

This want of symmetry in the Flatfishes has been

a subject of investigation for many naturalists of recent

times. Van Beneden®, Malm7
,
Steenstrup 5

’, Traquair*,

133; Ichth. Anal. (1856) p. 354. Order Heterosomata in Cope, Trans.

Bd. 7, No. 4, pi. 1 and 2.

ab. I—IV.

Proc. Roy. Phys. Soc. Edinb. 1864—1865, p. 215.

Scandinavian Fishes. 46
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Schiodte", Reichert*, and A. Agassiz" have laid the

foundation of our present knowledge of the changes

of development through which this peculiarity conies

to pass.

During the early development, of the embryo in

the egg and the first part of their independent existence

the Flatfishes are fully symmetrical, like other verte-

brates. Most, if not all, of the Flatfishes leave their

surface, especially on calm and clear days. Within the

island-belt of Bohuslan Malm found the young of the

Brill swimming in this way in shallow water, in a bay

off Stromstad; and under similar circumstances, near

KansO off Gothenburg, he found a young specimen, 12

mm. long, of the Sole, that had already undergone a.

great portion of its transformations. In the same way

too, in the harbour of Copenhagen, Muller took with

Fig. 98. Changes of growth in the larval of a Pleuronectes americanus: a
,

a larva about 4 mm. long, a day or two after the hatching of

the egg, with fully symmetrical eyes. Pectoral fins well-developed. Larval vertical fin extending without a break from the occiput round

the tip of the tail to the vent, the ventral part being somewhat broader than the dorsal, b, somewhat older and much less transparent than

the preceding specimen. At the caudal end the notochord has begun to be elevated (the beginning of the heterocercal stage), and one or two

very indistinct caudal rays have appeared in the vertical fin beneath it. c, a larva 5 mm. long, with a far greater number of rays in the

distinctly heterocercal caudal fin, and with the segmentation of the spinal column more distinct, d
,

7 mm. long, with indications of the

separation of the caudal fin from both the dorsal and the ventral vertical fins, which are both still without rudiments of true rays, e, of

the same length as the preceding specimen, with the primary tip of the tail forming a distinct lobe above the rudimentary caudal fin, and

with rudiments of true rays in the future dorsal and anal fins. Larva still perfectly symmetrical. After A. Agassiz.

eggs to 'develop freely floating in the sea — the eggs

of the others lie loose on the bottom or are loosely

attached to seaweeds or other objects — and during the

first days of their existence the young are found swim-

ming about, like the fry of other fishes, often at the

“ Naturh. Tidskr. Kbhvu, ser. 3, vol. V, p. 267, tab. XI.

6 Arch. Anat., Phys. etc., Jahrg. 1874, p. 196; Stzber. Ges.

c Development of the Flounders
,
Proc. Amer. Acad. Arts and.

a hoop-net the young specimen of the Brill which is

described by Schiodte; and the circumstances were the

same when A. Agassiz found outside the harbour of

Newport, quite near shore, the transparent young of

the Bothoid form which he considered to belong to the

iturf. Fr. Berlin, 1874, p. 85.

c., vol. XIV, 1878, plates III—X.
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same genus as the ‘Plagusia
a

that Steenstrup had ob-

tained from different parts of the Atlantic.

The most remarkable point in the appearance of

the larva? of the Flatfishes for the first few days after
j

they have left the egg, is the elongated, almost Eel-like

shape of the body in the majority of the species (fig.

98) In the true Flatfishes this shape, which is deep-

ened oid}' by the continuous vertical fin, without true

rays, which extends from the occiput round the tip of

the tail to the vent, may be retained until the tail has

assumed its heterocercal form and developed true fin-

rays. The pectoral fins have now appeared. Then the

Fig. 99. Continuation of the changes of growth in the fry of Pleuronectes arnericanus. The body of the larvae now grows deeper, though

chiefly owing to the more and more distinct separation of the dorsal and ventral tins from the caudal fin. a, a larva 8 mm. long, with the

left eye moved slightly forward, which appears from its altered position, first with relation to the brain, and second with relation to the

hind (lower) end of the upper jaw-bone. Rudiments of the hypural bones now present under the raised posterior tip of the notochord.

I/, a rather more advanced larva, witli the left eye visible from the right side of the body, raised slightly above the nasal profile, and mov-

ed forward to a point about 1

/ 2
its own length in front of the right eye. Caudal fin rounded, and rudiments of the ventral fins visible,

e, a larva 12 mm. long, with more distinct ventral fins and with the left eye moved still farther forward, d, with the greater part of the

left eye visible from the right side, e
,

a young specimen nearly 18 mm. long, with the left eye at the dorsal margin of the head, but

almost entirely transferred to the right side, where it has also moved slightly back, while the front part of the dorsal fin

has begun to develop to the left of it. After A. Agassiz.

a That these small Flatfishes belong to the group of the Sole, is hardly probable. They are most like those larvae which Raffaele

(Mith. Zool. Stat. Neapel, Bd. VIII, p. 51, pi. 3, figs. 16 and 18) referred to the genus Arnoglossus. A true, transparent genus of Sole,

on the other hand, or a larva thereof seems to be described by Brown-Goode (Proc. U. S. Nat. Mus. 1880, p. 344) under the name of

Thyris pellucidus, from the deep water off Newport.

b Sometimes the larvae are furnished with a long occipital fin-ray even in this stage: see Raffaele, 1. c., pi. 3, fig. 12, and perhaps

Emery, the same magazine, Vol. VI, pi. 10, fig. 26.
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dorsal and anal tins begin to develop true rays; and

finally the knob-like rudiments of the ventral tins ap-

pear. Up to now the head has been perfectly sym-

metrical. The eyes are perfect, with strong motory

muscles, and have already begun to show that marked

mobility which characterizes the Flatfishes in general,

one eye lying on each side of the tumid middle brain.

The covering bones of the brain-ca.se are as yet mere

membranous rudiments.

As the vertical fins now develop more and more,

the caudal fin assumes its homocercal shape, the dorsal

and anal fins are furnished with true rays and inter-

spinal bones, and the body grows deeper. The young

Flatfish now begins to lie oftener on one side, and

swims in a more and more oblique position. One of

the eyes begins to turn inwards, first moving some-

what forward towards the snout and inward towards

the opposite side of the body (fig. 99, b, c and cl),

then up the forehead and over to the opposite side

(fig. 99, e), and finally, in most cases, further and

further back on this side, which is now the eye side,

while the other side of the body has become the blind

side. Sometimes, e. g. in the genus Platophrys (Rhom-

boidichthys), the eye retires so far back that it appar-

ently lies high up on the occiput.

Meanwhile the covering' bones of the skull have

begun to develop, but they are still cartilaginous and

thin, and of far too soft texture to hinder the move-

ments and the changes in the position of the eye,

which, on the other hand, both fix the eventual shape

of these bones and leave room for their abnormal, se-

condary development. In the first place the front part

of the frontal bones (fig. 100, / and /’) is compressed

between the eyes (o and o'), while the posterior part

of these bones (fig. 101, fr. d and fr. s, beneath in

the figure) generally retain their breadth, but grow

more and more distorted. The lateral ethmoid bones

(the anterior frontal bones, fig. 100, a and a'; fig. 101,

fr. d and fr. a. s), which are pierced by the olfactory

nerves, are also removed and changed in development:

the lateral ethmoid bones of the blind side (fr. a. s)

and the true ethmoid bone (fig. 100, e; in fig. 101 not

specially marked, but lying between fr. a. s and fr.a.cl )

form the usually raised, anterior and antero-exterior

wall of the orbit, which is entirely closed on the outer

(upper) side, this being due to the fact that, the frontal

bones of the blind side (fr. s) outside (above) the eye

grow out anteriorly into a process which meets a cor-

responding excrescence in a. backward direction of the

lateral ethmoid bones of the blind side. Sometimes,

however, these processes distinctly represent the sub-

orbital bones®. They thus form an osseous bridge at

the eventual dorsal edge of the head; and forward above

this bridge, in most cases, grows the anterior part of

the dorsal fin with its interspinal bones, which are

supported thereon, just as the lateral muscles of the

body (the occipital muscular part) extend forward to

Fig. 100. Skull of a Cod, seen from above and reduced in size.

After Steenstrup. v, vomer; e, ethmoid bone; a right, a' left lateral

ethmoid bone; o, situation of the right, o' of the left eye; f, right,

f left fronlal bone; p, posterior frontal bone on the right, p' on the

left; c, upper occipital bone.

this point. The occipital ridge of the skull is also

continued in most cases on this osseous bridge, which

thus, although secondary, and issuing from the original

lateral parts of the skeleton, acquires the appearance

of a median formation. It is true that the passage of

the eye exercises some influence over the position and

form of the other bones of the skull: the parasphenoid

bone anteriorly, from the orbital region, becomes more

or less twisted, or more developed on the one side of

the body (the blind side), and in most cases the vomer

also shares this rotation. But the bones of the true

cranium (except the frontal bones) undergo only slight

“ In Pleuronectes ajnoglossus tlie osseous bridge thus formed is furnished, on the blind side, with a coarse-meshed network of bony

ridges, belonging to a muciferous duct; and in Solea (Achirus) lineata the bridge is double. The only other trace of a true suborbital ring

that occurs, is the frequent presence of a preorbital bone united to the lateral ethmoid bone of the eye side.
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alteration or none at all, and the parts of the brain

retain their original position in the skull, while in most

cases the palatine teeth, and sometimes the jaw-teeth

as well, remain almost unchanged.

Fig. 101. Skull of Pleuronectes platessa, 1 times the natural size.

v, vomer; fr. a. d
,

right, fr. a. s, left lateral ethmoid bone; fr. d, right,

fr. s
,

left frontal bone, the anterior parts of these bones being pressed

forward to the right, and marked in the same way.

sal tin, or at all events its predecessor, the embryonic

vertical tin, extends so far forward on the dorsal edge

of the head that the eye must force its way under the

base of this tin, apparently straight through the head.

e

Fig. 102. Schematic figure of the skull of Pleuronectes platessa
,

borrowed from Traquair, as an explanation of the position of the

various bones in the preceding figure, e, ethmoid bone; fr. a. d, right,

fr. a. s, left lateral ethmoid bone, each pierced with a hole to receive

the olfactory nerve; fr. d, right, fr. s, left frontal bone. — The un-

shaded parts of these bones on the left indicate their secondary ex-

crescences. — fr. p. d, hind frontal bone on the right, fr.p.s, on the

left; p. cl, right, p. s, left parietal bone; o. s, upper occipital bone;

mast, d, right, mast, s, left mastoid hone; squ. d, right, squ. s, left

squamosal bone. The line oa shows the original dorsal edge of the

skull, ox the secondary one. oc. d, right, oc. s, left eye.

Fig. 103. Young Sole (Solea vulgaris), 12 mm. long and 4 1 mm. deep. After Malm, x—y, that part of the future base of the dorsal

fin under which the left (upper) eye has probably passed; z, the optic lobes of the brain.

These are the ordinary changes during the passage

of the one eye from one side of the body to the other;

but there are certain forms of Flatfish (among them

probably the common Sole, fig. 103) in which the dor-

This is the course of the wanderings of the eye in the

transparent, perfectly clear Flatfishes— probably im-

mature forms of species not yet fixed — which Steen-

STRUP and A. Agassiz (see above) have figured and
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described. The former assumed that the eye in its

wanderings penetrates a part of the still membran-

ous frontal bones of the blind side, while the latter

in his figures shows the passage of the eye just

under the lower ends of the interspinal bones of

the dorsal fin.

These radical alterations are accompanied by a con-

siderable difference in the shape of the body within the

various genera of this series; but the intermediate forms

prevent us from sharply limiting the groups we should

like to define, and most writers agree in referring all

these forms to one common family.

Fam. P L E U R 0 N E C T 1 1) M.

Body in adult specimens deep and strongly compressed , with the eye side , in the natural position , turned upwards

and the blind side doivnwards. Dorsal and anal fins long
,
occupying at least the greater part of the length of

the fish. Branch iostegal rays (>
—8. Pseudobranchics present or wanting. Air-bladder generally wanting. Pyloric

appendages few or wanting.

This family, which was established by Cuvier

under the name of Poissons plats ,
RondeletV Pisces

plant
,
spinosi

,
bore the name of lygrrondsTs in as early

a writer as Aristotle; but its present systematic name,

Pleuronectidce
,

is no older than in Bonaparte’s 1
' time.

The shape of the body is no deeper here than in

many other fishes, in certain Cluetodonts and Carangidce

for example; and in the Rays flatness of body is conjoined

with the same habits and in great part the same co-

loration and manner of locomotion as those of the Flat-

fishes. The asymmetry of the latter, however, as we

have remarked above, is always enough to distinguish

them. Whether this characteristic is immediately con-

nected, as some have assumed, with the general ab-

sence of the air-bladder in the Flatfishes, is a very

doubtful point, for both in Paralichthys (Pseudorhom-

bus) dentatus (melanogaster) and in Bothns (Rhombus

)

maculatus Agassiz'' found the air-bladder “well-deve-

loped” in the fry even before the eye had begun its

wanderings. Again, the air-bladder is not wanting in

all the rest of the members of this family. Costa e

found it present in several Mediterranean species, even

when full-grown, its size being greatest in Bhomboid-

ichthys podas; it is hardly a functional organ, however,

and during the course of development it shrinks or

changes into a glandular organ, according to Costa, a

lymphatic ganglion. The loss of the air-bladder, like

the asymmetry, is thus a change of development. This

is also true of the different colours of the two sides of

the body. So long as the fry are symmetrical, the

pigment is equally distributed on each side of the body;

and even during the wanderings of the eye, the dif-

ference is slight. During this period dark transverse

bands usually appear on the dorsal and anal fins and

the neighbouring parts of the sides, as far inwards as

to the end of the interspinal bones; and these trans-

verse bands belong to the blind as well as to the eye

side. During the advancing metamorphosis to asym-

metry, however, the blind side loses more and more of

its pigment, until at last, in most cases, it is bleached

quite white, and the colour of the body collects on the eye

side. In recent times, chiefly through the researches of the

Frenchman Pouciiet', science has been enabled positively

to refer these changes of colour to the nervous system.

The lively description Heincke has given us of

the changes of colour in Gobius flavescens (see above,

p. 252) is a striking example of the power possessed

by fishes in general of adapting their own colour to

that of their surroundings; but the Flatfishes enjoy this

faculty to a still higher degree, especially during youth.

0 Regn. Anim., edit. I (1817), p. 218.

b De Piscibus (1554), p. 809. The Rays were pisces plant
,

cartilaginei.

c Sagg ., 1831; Syst. Icht. Isis 1833. Raeinesque called the family Pleuronectia (1815), and Risso used the French name Pleuro-

nectides (182(3).

d Devel. Flound., 1. c., p. 11, pi. VI and VII.

e Fa. Regn. Nap ., Malacott., Sottobr., Pleuron., p. 64.

f On the connection of nerves and chromoblasts, Monthl. Micr. Journ., Dec. 1871, p. 285; Des changements de coloration sous Vin-

fluence des nerfs
,
Journ. de 1’Anat., Phys. 1876, pp. 1 and 113, pi. I—IV. Cf. Smitt: Ur de hogre djurens utvecldingshistoria

,
p. 271.
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Both Pouchet and Agassiz (1. c.) succeeded best in

their experiments on specimens of Bothns which were

shifted from vessels and bottoms of different colours

and into different lights, always with the result that on

a dark bottom and in dark environments the fish turns

dark, while it assumes a lighter tint when the circum-

stances are reversed. In this manner it conceals itself

in its free state, either to lie in ambush for some victim

or to escape the notice of some foe. But Pouchet,

whose subjects were Turbots of different sizes, varying

in length between 6 and 25 cm., found that they lost

this power of changing colour when he blinded them,

and also forgot to cover themselves with sand when

placed on a. sandy bottom, an end which they other-

wise attain quite skilfully by a few sharp strokes with

the hind part of the body. It was thus evident that

sight was a necessary adjunct of the changes of colour.

The visual sensations pass from the eyes to the brain,

where they are exchanged for nervous vibrations that

start the expansion or contraction of the chromato-

phores; and these nervous vibrations, according to

Pouchet, are conveyed partly along the Trifacial nerve

(the fifth pair of nerves in the head), partly by the

great sympathetic chain of ganglia, to the spinal nerves.

The spinal cord itself, according to Pouchet’s investi-

gations, does not play the least part in the transmission

of these vibrations; but the sympathetic nervous chain

which lies beneath the vertebrae on each side, and is

connected with the cranial nerves, especially with the

Trifacial nerve, sends out branches to each pair of the

spinal nerves. If these nerves are destroyed in that

part of their course that contains elements of the sym-

pathetic nervous system, they also lose the power of

transmitting any influence to the chromatophores. This

connexion between the action of the brain and that of

the sympathetic nervous system on the chromatophores

in the skin, may well serve as an explanation of the

blending — in many cases quite incomprehensible — of

voluntary and involuntary changes in the colour of the

skin under the influence of phenomena of light or sen-

sual impressions, a circumstance which may often be

observed even in the higher animals. The development

of the spawning-dress seems also to lie due chiefly to

the influence exercised by the sympathetic nervous sy-

stem at the time for the higher development of the

generative organs and their maturation.

" Pouchet, who proposes to reserve the name of chromatopl

example — calls these more protoplasmatic cells chromoblasts.

Besides the iridocytes of Pouchet— pigmental bodies

or cells containing powerfully refractive, microscopical

disks arranged in parallel lines or heaped like the coins

in a roll, to the presence of which bodies the gray

colour of the skin of the Flounders is due — we here

find chromatophores" of black, yellow and red. The

black chromatophores, which are always more or less

ramified when they expand, but may contract into a,

tiny dot, lie nearest the surface; and the position of

the yellow and red varies considerably in the different

species. The varying expansion or contraction of these

cells, is adapted to the colours of the surroundings of

the fish, and produces that arrangement of colours on

the eye side of the Flounders which sometimes renders

them so difficult to discover.

Thus, the nervous system and, in particular, the

sense of sight are the determinant factors in the changes

of colour; and Pouchet has also shown that habit exer-

cises no small influence on this faculty. Out of a num-

ber of Turbots that were kept alive in a well, he se-

lected the palest. He then put it in a vessel with a

brown bottom, and five days elapsed before the fish

could adapt its colour to that of the bottom. He now

moved it to a, light sandy bottom, and in two days

the fish had regained its former light colour. Again

he moved it to a brown bottom, and now only two

hours produced the same effect as it had taken five

days to gain before. “The faculty of changing colour,”

says Pouchet, “is thus influenced by habit, and this

too, soon enough, for the Turbot in question had lived

at most only three months on the light bottom where

Ave found it. From an anatomical point of vieAv it is

very difficult to explain this habit. Perhaps the nerves

that start the contraction or expansion of the chromatic

cells, are in some Avay paralysed by Avant of exercise,

and require some time to recover from this paralysis.

Or have the chromatic cells lost too much of their con-

tractile matter? Or must AA-e look for the reason of

their immobility outside them: perhaps in the surround-

ing tissues, the resistance of Avhich prevents the ex-

pansion of the cells? All these are questions to Avhich

no ansAver can be given at present. But Ave can easily

realise that the fact that habit thus gains influence so

quickly, is of some zoological importance. As it can

be shoAvn that the faculty of changing colour may be

restricted in so short a time, Ave must also ackrioAvledge

lores for the more developed chromatic cells— in the Cephalopoda for
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that under certain circumstances, e. g. if a species were

never enabled to exercise it for several generations, it

may entirely disappear. Furthermore, the same stock

may eventually be found to have given rise to two

distinct races, the one deeply and the other faintly

coloured, according to the different bottom on which

each of them has taken up its abode; and both of them,

through want of practice, may have lost their ancestors’

power of changing colour. In this manner we may

explain the origin of several varieties recognised by

zoology, as due merely to the influence of habit. It

is even probable that from this point of view we may

be compelled to revise many species that have been

selves are generally larger on the blind side. Most

often too, the muciferous ducts of the head are more

developed on this side than on the eye side.

The scales of the body vary considerably in de-

scription, but are generally well-developed, so much so

that in this respect, too, the Flatfishes take the same

place among the Malacopterygian Physoclysts as the

Scale-finned fishes (fam. Squamipinnes) among flic Acan-

thopterygians. Sometimes the scales are middle-sized,

but in that case often deciduous, sometimes small arid

firmly embedded in the skin. As a rule the scaly co-

vering of the body advances over the base of the un-

paired fins, either on the rays or on the membrane

Fig. 104: Schematic figure of the cephalic system of the lateral line in a Cod: fig. 105: Similar figure of the head of a Turbot. After

Tkaquair. so, suborbital branch; m, mandibular branch; fr, frontorostral branch; c, connecting branch between the two frontorostral branches;

spt, supratemporal branch.

established merely on the strength of characters of this

description.”

The sense of sight being now exclusively confined

to one side of the body, the coloration of the body

follows it, the other side of the body becoming albinistic.

At the same time too, the great muscular mass of the

body is developed more on the eye side than on the

blind side. In most cases the paired tins are also re-

duced most and first on the blind side; but sometimes

not only the beginning of the dorsal fin, but also the

terminations of this fin and of the anal fin cross over

to the blind side. The dental equipment of the jaws

is also stronger, as a rule, on the jaw-bones of this side

than on those of the eye side, and the jaw-bones them-

between them; and the head, too, is usually covered

with scales right out on the snout. In this respect,

too, the blind side is generally inferior to the eye side;

and the scales are often wanting on the blind side of

the head. Sometimes the scales are cycloid (smooth-

margined), sometimes ctenoid (rough-margined), and

sometimes a portion of them are changed into spinous

tubercles. In those of the species with ctenoid scales

with whose changes of development we are acquainted,

the scales are cycloid over the whole of the body du-

ring youth; while in older specimens they are ctenoid

on the entire eye side or some part thereof, but on

the blind side may remain cycloid or be changed to

ctenoid scales there as well.
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Almost the same remarks apply to the system of

the lateral line. As a rule it is well-developed, though

sometimes externally indistinct. In all the Scandinavian

species its extent is normal, though a portion of it on

the head, is sometimes reduced by the removal of the

eye. Thus, in the Turbot all those branches of the

system that appear in a Codfish for example, are re-

peated, as appears from a, comparison between fig. 104

and fig. 105. From the temporal region on each side

of the body an occipital (supratemporal, spt) branch

runs up towards the dorsal edge. In the Flounders

this branch runs to each side of the dorsal fin and

coasts it in a forward direction to the beginning of the

fin, or ramifies, in which case it may follow the base

Fig. 106. Cephalic system of the lateral line on the eye side of a

Plaice. After Tkaquaib. sptr
,

dorsal branch of the lateral line. For

the signification of the rest of the letters see the preceding figure.

of the dorsal fin both forward and back (fig. 106).

Down from the temporal region runs the mandibular

branch (m), along the hind margin of the preoperculum

and on the under surface of the lower jaw. In a for-

ward direction the frontorostral branch (fr) crosses the

frontal and ethmoid bones to the turbinate bones, with

a connecting branch (c) between or behind the eyes,

from the branch on one side of the body to that on

the other. Each frontorostral branch sends out a sub-

orbital branch (so) behind the eye. In the Plaice (figs.

106 and 107) the frontorostral branch of the blind side

disappears behind the orbital region; but the connecting

branch is persistent, being externally visible on the eye

side, and at the hind margin of the upper (transferred)

eye passes straight through the head to the remainder

of the frontorostral branch of the blind side. In several

exotic genera the lateral line of the body is doubled

or even trebled, partly, as we have mentioned above,

by a dorsal branch coasting the base of the dorsal fin,

and partly by a ventral branch along the base of the

anal fin. In these cases it may happen either that both

sides of the body are alike in this respect, or that the

eye side is furnished with two or three lateral lines

and the blind side with one or none.

All the fin-rays are soft (articulated), sometimes

simple and sometimes branched. Sometimes they are

simple in all the fins, sometimes branched in the caudal

fin alone, sometimes in the paired fins as well, and

Fig. 107. Corresponding figure of the blind side of the head in the

same fish. After Tkaquair. For the signification of the letters see

the preceding figure.

sometimes branched in all the fins. The pectoral fins

are usually set fairly high, and the ventral fins in front

of, or sometimes exactly in, the perpendicular dropped

from the insertion of the former fins. These paired

fins, however, are very often reduced, as we have men-

tioned above; and the ventral fins may be sometimes

united by the fin-membrane to the anal fin. In this

case, when only one of the ventral fins (that of the

eye side) is developed, it presents the external appear-

ance of an anterior lobe of the anal fin.

At the beginning of the latter fin, just behind the

vent, there sometimes projects a strong spine. This is

the lower end of the first interhannal spine of the anal

fin, which spine is also called the postabdominal bone.

Scandinavian Fishes. 47
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and in the Flatfishes is extraordinarily well-developed

and together with the hrnmal spine of the first caudal

vertebra, on the front of which it is supported at the

top, forms the curved hind wall of the abdominal cavity,

which is comparatively narrow in these fishes.

The abdominal cavity is at first comparatively long,

the vent in the larva? when just hatched, sometimes

lying even behind the middle of the body. But during

the course of development the vent is moved farther

and farther forward, while the abdominal cavity is

relatively shortened until in full-grown specimens it

becomes more or less semicircular in its median longi-

tudinal (sagittal) section. The vent thus assumes a very

forward position, and in many forms lies at the middle

of the ventral margin; but in the most distorted types

it passes over to the blind side. The greater part of

the left side of the abdominal cavity is occupied by

the liver, around which, above and behind, lie the

oesophagus and the stomach, which is only slightly

divided from the latter, behind and below, the in-

testine. The intestine usually forms an immediate con-

tinuation of the stomach, being sharply divided from

the latter internally by a very muscular, funnel-shaped

pylorus, below which hang the pyloric appendages,

which are few and, in most cases, small. To the right

of the abdominal cavity lie the coils of the intestine,

attached to the mesenterium, with its numerous and

large, lymphatic vessels. Here too, we find the spleen

and the gall-bladder, which is generally large. The

kidneys are, as usual, situated in the abdominal cavity,

just under the spinal column, and the ureters are united

into a urinary bladder. The organs of generation lie

at the middle of the hind wall of the abdominal cavity;

but when they are much developed and tumid, the

space allowed for them within the abdominal cavity is

too small, and they force their way back, in a flat,

conical shape, between the large muscles of the body

and the interhaemal bones of the anal fin or the lnemal

spines of the caudal vertebra?, on each side of the

latter.

The family of the Flounders is one of those with

the most numerous species. Gunther in Ins Catalogue

of 1862 gives the number of species in this family as

229, distributed among 34 genera; while in 1883 .Tor-

dan and Gilbert recognised nearly 400 species

3

. In

his Introduction to the Study of Fishes (pp. 553—559)

Gunther gives 42 genera.

The geographical range of the family embraces all

the seas from the Equator to the Polar Regions; and

some of the species even make their way into fresh

water. The greatest abundance of forms belongs, it is

true, to the tropical seas; but the largest species belong

to temperate and cold climates. The family is repre-

sented even off Bear Island and Spitsbergen.

On account of the great variety of forms a sub-

division of the family is quite necessary. At the time

when the general signification of the genus corresponded

to the family of modern ichthyologists, a division of

this nature was proposed by Quensel 6

,
who broke up

the old genus Fleuronectes into two genera: Fleuronectes,

“with the mouth at the tip of the head and furnished

with distinct, movable jaws, the lower being longer or

more prominent than the upper,” and Solea, in which

“the mouth is crescent-shaped, set obliquely at the

sharp edge of the under margin of the head, and furn-

ished with indistinct jaws, the upper being prominent

and longer than the lower.” According to the same

character in all essential respects Bonaparte/ distin-

guished between the subfamilies Pleuronectini, “ in cui

la mascella piu lunga e Vinferiore,” and Soleini, “in cui

la piu lunga e la superiore” . Gunther'' also di-

vided the family of the Flounders into two groups:

I, with the jaws and their teeth almost equally de-

veloped on each side of the body, and II, with narrow

mouth, in which the teeth are more developed on

the blind side than on the eye side. Thus we al-

ready have a suggested principle on which to arrange

this family in three subfamilies. Furthermore, Gill

soon afterwards
6 quoted Cuvier’s distinction between

the subgenera Hippoglossus and Bhombus, and on the

strength of the structure and position of the ventral

fins in the latter genus established the subfamily Bhom-

bince. Thus we now have fixed characters for four

subfamilies:

a The number of the species cannot be fixed exactly.

6 Vet.-Akad. Handl. 1806, pp. 44 and 203.

c Icon. Fri. Ital., tom. Ill Pleuronectes macrolepidotus
,

nuin. p. 22. Cf. also Bleeker, Atl. Ichthyol. Ind. Neerl., tom. VI, pp.

4 and 16.

d Brit. Mus. Vat. Fish., vol. IV, p. 400.

e Proc. Acad. Nat. Sc. Phil. 1864, p. 215.
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1. Heterosomata soleina, with the upper jaw most prominent;

2. „ pleuronectina, with the lower jaw most pro-

minent, the gape small and oblique, and the

jaw-teeth considerably reduced on the eye

side

;

o. „ liippoglossina
,
with the lower jaw most pro-

minent, the gape middle-sized or large, the

jaw-teeth developed almost as much on the

eye side as on the blind side, the ventral

fins one on each side of the ventral margin,

and the rays of these fins close together at

the base.

4. Heterosomata bothina, with the lower jaw most prominent,

the gape middle-sized or large, the jaw-teeth

almost equally developed on both sides of the

body, the ventral fin of the eye side inserted

just at the ventral ridge, and the rays of the

ventral fins more or less far apart at the base".

Subfamily SOLEINA.

Ethmoid (rostral) cartilage of the snout well-developed, forming the frameivork of a more or less high, hat com-

pressed elongation of the head in a forward direction. This elongated part of the head generally curves down-

wards
,

in a more or less hooked shape
,
in front of or even under and behind the mouth, which is narrow and

bent. Jaws (at least the maxillary bones) more or less completely hidden by the lips, and the jaw-teeth, developed

only on the blind side, where the vent has also taken its

ing; gill-rakers also ivanting

,

The most conspicuous of the characters given above,

the projection of the snout in front of the mouth, is

valid in most cases and, in particular, in the Scandi-

navian fauna. But the connexion between the forms

of the family impairs the universal validity of this cha-

racter, for there are Soles — e. g. Brachirus zebra of

the Pacific Ocean and the coast of India— in which

the mouth lies almost exactly at the middle of the tip

of the head, with the snout projecting extremely little,

if at all, beyond the tip of the lower jaw. In such

cases, however, the members of this subfamily may be

easily recognised by their small eyes and the absence

of teeth on the jaw-bones of the eye side.

Just as we have ranged the Flounder-fishes before

the Codfishes, on account of their far more advanced

metamorphosis of the Anacanthine type 6

,
we also give

the Soles the first place in the Flounder family, because

the asymmetry has evidently advanced farthest in their

case. It is also within this subfamily that most of the

reductions most frequently occur, the pectoral and vent-

ral fins of one side or of both disappearing, or the eyes

position. Eyes small or hidden. Pseudobran chice want-

on only few and tubercular.

being hidden by the skin. On the other hand, as we

have mentioned above, the number of the lateral lines is

very often increased in these fishes, and numerous feel-

ers (barbels) are in many cases developed on the head,

especially on the blind side. The peculiarity so charac-

teristic of the family of the Flounder-fishes that lies in the

great length of the dorsal and anal fins (their extension

over the greater part of the edges of the body), also

reaches the highest point of its development in the

Soles. The dorsal fin may not only commence far out

on the snout, but may even extend downwards round

the tip of the snout along its ventral margin, which

in these cases is elongated into a hooked, recurved pro-

jection of the upper jaw. This projection sometimes

entirely surrounds the lower jaw c
.

This subfamily contains perhaps half the species

included in the whole family. In the subfamily too,

the most numerous and most singular forms belong to

the tropical seas; but the most delicious and most valu-

able is a member of the Scandinavian fauna.

" In this last respect the Mediterranean Citharus linguatula is an exception, having the ventral fin of the eye side inserted just at

the ventral ridge. But the ventral rays are close together at the base.

6 The name of Anacanthini was unfortunately applied to an order including the Codfishes and Flounders by Muller (Berl. Abb. 1844),

Bonaparte having already employed it in 1837 (Syn. Vert. Syst.) for a subfamily of the Bays.

c As we have not been able to find a trace of pseudobranchiae in Solea or in Cynoglossus, the two extremes of the variations of

form in the subfamily, we have assumed that this character holds good for the whole subfamily. Kroyer, too {Danin. Fiske, Bd. 2, p. 47G),

has remarked that Solea vulgaris is without pseudobranchiae.
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Genus SOLEA.

Body elliptical and
,

with the exception of the blind side of the snout
,
entirely covered with small ctenoid scales,

continued over the vertical fins, which are separate from each other. Anal fin without the anal spine. Commence-

ment of the dorsal fin on the snout. Eyes, as a rule, on the right side of the body, the upper (transferred) eye

being situated farther forward than the lower. Tip of the snout round and curving only slightly over the tip of

the lower jaw (forming no recurved, hook). No vomerine or palatine teeth. Lateral line on each, side of the body

simple and usually straight.

With this limitation — based on Gunther's opinion

— the germs Solea comprises about 40 species from the

tropical and the north temperate seas, and shows con-

siderable variety of' form. The form varies from oblong

(tongue-shaped) to broad elliptical, with perfect and

well-developed pectoral fins on both sides or with these

fins reduced -— either on the blind side or on both

— and with the ventral fins both entirely free from the

anal fin or with the ventral fin of the eye side united

by a membrane to the first ray of that fin. It has,

therefore, been proposed to divide the genus into several

subgenera, tvhich still pass into each other through

intermediate forms. One of these proposed subgenera,

in which the Sole, the type of the genus, is included,

is characterized by the oblong body, the depth of which

measures at most 2

/5 of the length to the base of the

caudal fin, the well-developed pectoral and ventral fins,

of almost equal size on both sides of the body and

with the rays covered for at least half their length by

the scales, the entire freedom of the ventral fins from

the anal fin, and the straightness of the lateral line

behind the head. This subgenus would contain only

a few species from the east of the Atlantic and the

Mediterranean.

THE SOLE (sw. tungan).

SOLEA VULGARIS.

Plate XX, fig. 2.

Depth of the body greatest in the females, least in the males and young specimens, and varying between about

30 a and 35 % of the length thereof. Length of the head greatest in the females, and varying between about l(i

and 19 % of that, of the body. Length of the pectoral fins greatest in the males, only slightly less on the blind

fide than on the eye side, and varying between about 33 and 40 % of that of the head. Length of the ventral

fins in proportion to that of the body about the same in the males and females, and varying between about. 26

and 28 % of that of the head. Nostrils of the eye side set, close beside each other and near the margin of the

upper lip, the anterior tubular and the posterior sunk in close to the lower eye. Nostrils of the blind, side far

apart, the anterior tumid and conical — without, wide opening or fimbrice at the opening — and set at, about an

equal distance from the tip of the snout, the corner of the month or the posterior nostril, which is somewhat

farther from the corner of the mouth and just behind the perpendicular therefrom.

R. hr. 7(6—8); D. 70—84 6
;
A. 54—67 c

; P. 1 + 6 1. 7 1. 8;

V. 5 d
; C. x+14+.v; Lin. lat. ca 140 e

;
Vert. 10 + 39.

Syn. BovyXtoooog, Athen., Buglossus

,

Rondel.; Solea, Ovid,, Plin.,

cett. vide Art. et Bonap.

Pleuronectes oblongus, maxilla superiore longiore, squamis utrin-

que asperis, Art., Gen., p. 18; Syn., p. 32; Spec., p. 60;

Lin., Fn. Suec., ed. I, p. 112, No. 299; It. Wgot., p. 178.

Pleuronectes Solea, Lin., Syst. Nat., ed. X, tom. I, p. 270;

Njlss., Prodr. Ichth. Scand., p. 60; Schagerstr., Pbysiogr.

a According to Lilljeborg, sometimes (in young specimens from the Mediterranean) 26 °/.

h Sometimes 87, according to Gottsche, or 97, according to Day.
r Sometimes 73. according to Lilf.j., or 83, according to Day\
d 4— 6, according to Kr0yer.
e 110— 142, according to Steindachner

; 160, according to Gunther. Krgyer counted about 130.
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Siillsk. Tidskr., I, p. 312; Ekstr., Skancl. Fisk., eel. 1, p.

165, Wright, tab. 30.

Solea vulgaris
,

Qvens., Vet.-Akad. Hand]., 1806, p. 230;

Hollb., BesTcr. Boh. Fisk., part. Ill (Gbgs. Vett. Vitt. Samh.

N. Hand]., V, 1822), p. 59 c. iig.
;
Gottsche, Arch. Naturg.,

1835, p. 182; Bonap., Icon. Fn. Ital., tom. Ill, Pesci
,

I,

num. p. leg. 101; Yarr., Hist. Brit. Fish., ed. 2, vol. II,

p. 347; Kr., Damn. Fislce, vol. II, p. 467; Nilss., Slcand.

Fn., Fisk., p. 651; Gthr, Cat. Brit. Mils., Fish., vol. IV,

p. 463; Steind., Stzber. Akad Wiss. Wien, Math. Naturw.

Cl., Bd. LVII, i, 1868, p. 720; Coll., Vid. Selsk. Forb.

Christ., 1874, Tillsegsh., p. 148; ibid. 1879, No. 1, p. 83;

Winth., Naturh. Tidskr. Kbbvn, ser. 3, vol. XII (1879), p.

41; Buckland, Nat. Hist. Brit. Fish., p. 184; Mor., Hist.

Nat. Poiss. Fr., tom. Ill, p. 304; Day, Fish. Gt. Brit.,

Irel., vol. II, p. 39, tab. CVI; M6b., Hoke, Fisch. Osts.,

p, 100; Lillj., Sv., Norg. Fisk., vol. II, p. 416.

Solea Linnei, Malm, Gbgs
,
Boh. Fn., p. 532.

The ordinary length of the Sole on the west coast

of Sweden is from 30 to 35 cm. The largest specimen

Ekstrom saw, was 52 cm. long. Further south the

species attains a greater size. Yarrell mentions a

specimen from the English coast off Totness that was

26 in. long and weighed 9 lbs. The largest Soles Buck-

land could procure for his museum, were two from

Ireland, which together weighed nearly 5
1

/2 kgm. The

body is of an elongated oval form, deepest in front,

and thin. The greatest depth, which occurs at the end

of the first third of the length of the body, measures

between the bases of the dorsal and anal fins, about

v3
of the length from the tip of the snout to the end

of the caudal fin, and when the breadth is taken be-

tween the margins of the dorsal and anal fins when

expanded, J

/2 the length to the base of the caudal

tin. The least depth, just in front of the base of

the caudal fin, is about Vis °f the length of the

body to the end of the caudal fin. The greatest thick-

ness is Vi 3
of the length of the body to the base of

the caudal fin or ’/c °f the greatest depth between the

fins. The curves of the dorsal and ventral margins are

similar. The head is blunt, with rounded, soft and

fleshy snout, which curves downwards towards the gape,

resembling a parrot’s beak, but surrounds only the tip

of the lower jaw. The mouth is small, the cleft of the

mouth curved in a crescent shape, but larger, more

curved and with more fleshy lips on the blind side

than on the eye side. On the eye side, however, the

under lip forms a dermal fold, which covers the mar-

gin of the upper jaw when the mouth is closed; on

the blind side the margins of both jaws are sur-

rounded by a round swelling. On the eye side of the

mouth there are no teeth; but on the blind side both

jaws are furnished with very fine, setiform, movable

teeth, which are set in several irregular rows, so densely

that they form broad patches. This structure is not

fully apparent, however, until the mouth is dissected.

Then we find that the jaw-bones of the eve side are

considerably reduced. In front of the tip of the vomer

— the head of which is furnished posteriorly on each

side with an articular surface for the palatine bones —
lies the articular knob of the maxillary bone. This

upper (proximal) part of the maxillary bone sends out

a process which covers the outside of the upright nasal

process of the intermaxillary bone, while the maxillary

bone proper projects downwards in the form of a some-

what. curved osseous body, triangular above and terete

below (distally), and forming the framework of the

upper jaw. The intermaxillary bone of this side, on

the other hand, is so reduced that it consists almost

exclusively of the triangular, articular part. The latter,

however, sends out an upright nasal process, in the

arch formed by the downward curve of the front end

of the ethmoid bone, and is so developed and curved

towards the blind side that there it meets and articu-

lates with the intermaxillary bone of that side, thus

forming the true middle part of the margin of the

mouth. On its own side, however, this intermaxillary

bone is merely a pointed splinter, lying along the an-

terior side of the maxillary bone, and occupying about

half the length of the latter. On the blind side the

intermaxillary bone is the most powerful bone in the

upper jaw, and is shaped like a sharply curved scythe,

the handle of which consists of the articular part of

the bone. This part sends out its nasal process obli-

quely forward, in the direction of the eye side and in

front of the upright nasal process of the latter, in the

shape of a pointed spine. In front, on the ‘handle’,

this intermaxillary bone is also quite toothless; but the

under (inner) surface of the bent part of this bone is very

densely covered with teeth, which strongly remind us of

the dentition of the Chcetodontidce. The maxillary bone

of the blind side essentially resembles that of the eye

side, but is more robust, longer, and curved, and for

the greater part of its length behind the articular

part is entirely hidden by the intermaxillary bone.

The structure of the lower jaw is no less singular.

Its two halves are considerably different from each

other; the half on the eye side is not very unlike

the branch of the lower jaw in the generality of fishes,

especially in the Plaice, for example: but it is entirely
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toothless. The branch of the blind side is only slightly

changed in the articular (posterior) part, but the an-

terior or dental part is much shortened, deeper than

long, of an irregular quadrilateral shape, toothless in

front, and behind, in the toothed part, curved out-

wards — somewhat as in Mugil —- and still farther back

raised into a process which meets, and is united by

strong ligaments to, the hind part of the intermaxillary

bone. The branch of the lower jaw on the blind side

is thus much deeper, but shorter than that on the eye

side, its depth being about V
2

the least depth of the

tail or twice the longitudinal diameter of the eye. There

are on each side three round, upper pharyngeals — the

middle one being considerably larger than the other

two — and one oblong, lower pharyngeal. All of them

are set with movable, cardiform teeth, like the jaw-

teeth. The gill-openings are small; the opening on the

blind side extends up to the top of the insertion of

the pectoral tin, but on the eye side only to the lower

end of this insertion. The opercula have rounded, smooth

margins and are entirely covered with a thick, scaly

skin, but under their rims protrudes the margin of the

smooth, scaleless branchiostegal membrane. The two

branchiostegal membranes are united underneath, and

surround the anterior lower point of the clavicular bones,

at the point where the latter are united to each other

and to the lower posterior prong of the urohyoid (basi-

branchiostegal) bone. The latter bone is shaped, as in

most of the Flatfishes, like a joiner’s square, the end

of the anterior (longer) prong being attached to the

under surface of the hyoid bone, and the posterior prong

pointing in a downward direction and united by a liga-

ment to the top of the lower junction of the clavicular

bones. Thus, the two clavicular bones and the uro-

hyoid bone are united in front into a point, which is

generally covered underneath by the co.alescent branchio-

stegal membranes. There are usually 6 or l
a
branchio-

stegal rays on each side, sharply bent, and covered

by the opercula. The outer (distal) part of the first

branchiostegal ray on one side is coalescent with the

corresponding part of the same ray on the other side.

The eyes are oblong, and less prominent than in the

rest of the Scandinavian Flatfishes. The upper eye lies

half its own length in front of the lower, which is

situated above and close to the corner of the mouth.

The distance between the eyes is about equal to the

longitudinal diameter of the iris. The pupil is round,

without any intruding excrescence from the iris. The

skin of the body may be drawn over the eye in the

form of an eyelid. The nostrils are more or less per-

fectly tubular. The nostrils of the eye side are set

close to each other and near the anterior margin of the

lower eye, close to the mouth, the anterior being per-

fectly tubular, the posterior larger, with the tube slit

behind. The nostrils of the blind side, on the other hand,

are far apart, the posterior being situated fairly high

above the corner of the mouth and the anterior about

half-way between the posterior and the tip of the snout.

The surface of the body is even, and covered on

both sides with imbricate, oblong scales, rounded at the

corners and distinctly ciliated behind. The scales cover

the surface of the eye side of the head entirely, but

only two-thirds of the surface of the blind side, the

anterior third of this side of the head (the mouth and

snout), as well as a part of the base of the dorsal fin and

the margins of the operculum of this side, being thickly

strewn with soft tubercles or warts, with a crest of short,

hairlike cirri at the tip. The fin-rays are also covered

with scales, at least for some distance from the base.

The rays of the vertical fins are each furnished with

several rows of more or less pointed scales, and on the

eye side this covering extends almost out to the tips

of the rays. The paired fins are covered with scales

only on the outer surface of the rays and for about

half their length. On the blind side too, the covering

of scales does not extend so far out on all the fins,

and the ventral fin of this side (sometimes the pectoral

as well) is generally scaleless. Behind the head the

lateral line is distinct and perfectly straight, or slightly

curved in the abdominal region, where it also lies nearer

the dorsal than the ventral margin. But the cephalic

system of the lateral line is indistinct, with the ex-

ception of the dorsal branch, which curves upwards and

forwards in an arch on the occiput. The vent lies very

far forward, between the ventral fins and just in front

of the beginning of the anal fin, entirely on the blind

side, but close to the ventral margin. Just behind the

vent lies the genital opening, and between them we find

a dermal flap, which is sometimes erected in the shape

of an acute-angled triangle.

The dorsal fin is fairly low, somewhat higher in

the males than in the females, its longest rays measur-

ing about 20—23 % of the greatest depth of the body,

91—92 % of the least depth of the body or 40— 45 %

Gottsche has sometimes found 8 branchiostegal rays.
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of the length of the head. The tin begins in front of

the upper eye, almost at the tip of the snout, and ex-

tends to the base of the caudal tin. It usually contains

from 72 to 84 rays, all branched and recurved, with

the tips lying within or only just outside the tin-mem-

brane and curved towards the blind side. The anal tin

is of the same shape as the dorsal, begins below and

somewhat in front of the insertion of the pectoral tins,

ends below the termination of the dorsal tin, and usu-

ally contains from 60 to 67 rays, which resemble those

of the dorsal tin. The pectoral tins are oval, narrow

and small, the length of the base being about
1

/i
—V3

of that of the tin. They contain from 7 to 9 rays, the

uppermost ray being simple, the others branched. The

ventral tins are still smaller, and usually contain 5 rays,

all of which are branched, the first and last very in-

distinctly, and close to each other at the base. The

rounded caudal fin, the length of which measures about

710
-—Vg of that of the body, is made up of 14 branched

rays and two or three simple, supporting rays on

each side.

The colour of the eye side is brown, marbled with

dark grayish brown. The fins are somewhat lighter,

but the outer half of the pectoral fin on this side is

dark, almost black. The scales are black at the margin,

apparently dividing the body into squares. The blind

side is white, seldom spotted with brown, but almost

always with a large brown spot near the caudal fin.

The white colour reddens, however, after the death of

the fish. Iris dark, brassy yellow. Pupil green, but

tinged with blue after death. O 11 the strength of in-

formation given him by the fishermen of Bohuslan, Holl-

berg distinguished between two colour-varieties, the

brown Rock Sole (bergtungcm) and the greenish Sand

Sole (sandtungan ); but Ekstrom pointed out® that the

difference in colour probably arises from the nature of

the sea-bottom. Reversed Soles, with the eyes on the

left side, are of frequent occurrence on the English coast

according to Yarrell and Day; and the latter writer

makes the same statement with regard to double Soles,

which are coloured on both sides of the body.

The abdominal cavity proper is extremely short in

the Sole, its length being about Vs that of the head or

about 9 % of that of the body. On each side of the

haemal and interhaemal spines of the anal fin, however,

the abdominal cavity is secondarily elongated, partly, as

in most of the Flatfishes, to receive the long organs of

“ Gbgs Vet., Vitt. Hand]., Ny Tidsfoljd, Haftet I, p. 24.

generation, and partly to make room for the intestine and

the kidneys. In two females we find the posterior ends

of the ovaries situated at about the beginning of the last

third of the length of the body. The testes of the males

examined at the same time of year, in January, occupy

the anterior part of the secondary abdominal cavities,

and have the appearance of round, flattened glands, of a

longitudinal diameter about equal to the length of the

ventral fins. The liver occupies the entire left side of the

abdominal cavity proper, and at the top surrounds the

oesophagus and its immediate continuation, the stomach,

even on the right side. The pylorus, which is without

appendages, lies to the right of the haemal spines of the

1st, 2nd and 3rd caudal vertebrae, about half-way up the

abdominal cavity. From this point the intestine forms

an abrupt bend forwards and downwards to the left side

of the rectum, just above the vent, and then turns sharply

to the right, upwards and backwards, in a coil that

passes into the secondary abdominal cavity on the right

side and there extends back for a distance which may

sometimes be no more than
1

/7
of the total length of the

body, but occasionally as much as
1

/3 thereof. The re-

turning part of this coil, in a forward direction, runs

along the lower margin of the secondary abdominal ca-

vity, almost to the beginning of the anal fin. At this

point the intestine again bends sharply upwards and

backwards to form a coil lying on the inner side and to

the right of the former coil, and returning by means of

its upper part in a forward direction to the rectum,

which turns down to the vent. The gall-bladder, which

is fairly large, lies at the top of the abdominal cavity

proper, on the right side; and just behind and below this

bladder lies the spleen, which is of about the same size,

between the liver and the coils of the intestine. The

kidneys lie at the top of the anterior part of the second-

ary abdominal cavity on the blind side, and present the

appearance of a large, thick and oblong, dark-coloured,

glandular body. The peritoneum is black on the eye side.

This is also the case with the whole of the inner side of

the wall of the gill cavity, with the exception of the hind

margin, which is white, at least on the blind side. The

cavity of the mouth and the blind side of the perito-

neum are white.

The Sole (Sw. tunga = tongue) is generally known

in Bohuslan as sula (sola ), a name which in sound and

meaning represents the Latin solea. It is fairly common

in the Skager Rack along the coast of Bohuslan, and even
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enters the Sound, though there, as well as in the Belts, it

is one of the rarer Flatfishes (Wintiiee). In the south of

the Baltic off Abekas, it is sometimes taken in autumn,

in Eel-pots, according to Nilsson. On the German side

it is taken, though also seldom, as far as the coast of

Mecklenburg (Mob., Hcke). Higher up the Baltic we

have no authenticated instance of its occurrence, though

it is by no means averse to brackish or fresh water. Ac-

cording to Collett its range on the coast of Norway is

not known to extend further north than Stadt, in Lat.

62° N. In Scandinavia, however, only individual speci-

mens are taken, and the species never occurs in shoals".

The fishermen too, often confuse it with Drepanopsetta

platessoides, which in some localities is called tunga. Off

the Skaw it is more common than in Sweden; and most

of the Soles brought to Gothenburg are said to come

from the Skaw (Malm). Even there, however, the Sole-

fishery is far less important than it is farther south.

The fishermen of Fredrikshavn, in Krgyer’s time, about

1840, used generally to hand over their catch of soles to

the dealers without payment, as a kind of return for the

spirits and tobacco given them when they came on board

to deliver their fish; and the Sole and some other species

were, therefore, comprised under the name of brandy-fish.

Even in the vicinity of Fredrikshavn, however, the trade

in fish is now carried on on far different principles; and

the Danish fishery in the Cattegat, inside the Skaw, in

1885 for example, produced Soles to a value of <£4,430

(79,788 crowns) 6
. This sum is infinitesimally small, how-

ever, in comparison with the results of the Sole fishery

in the North Sea and on the coasts of Great Britain. Ac-

cording to the statistical reports for the year 1888 the

Sole fishery of England and Wales' produced fish to a

weight of 72,826 cwt. and a value of £378,538. The

catch for the same year in Scotland d was 12,664 cwt., of

a value of £16,512, and in Ireland 3,731 cwt., of a

value of £ 11,383. Thus, the total value of the Sole-

fisheries of Great Britain and Ireland for the year 1888

was £406,433. The geographical range of the Sole

also extends into the Mediterranean and the Adriatic:

off Venice it is very common, according to NinnP.

In habits the Sole essentially resembles the rest of

the Flatfishes. It is really a salt-water fish; but like

many other members of its family it often makes its

way into fresh water, where it is even capable of breed-

ing, according to statements from England. Yarrell

states, on the authority of a letter from one of his cor-

respondents, that the Sole frequents the river Arun from

the mouth live miles upwards, and remains there the

whole year. “It is evident they breed in great numbers

in the river from the quantity of small ones about two

inches long that are constantly brought on shore when

drawing the net for Grey Mullet.” The Soles that live

in fresh water, are also stated to be thicker (more fleshy)

than those from the sea.

During summer the Sole lives in water of a moder-

ate depth, on a sandy or stony bottom, but in winter

it retires to deeper water, and does so earlier than the

rest of the Scandinavian Flatfishes. “When the winter

season comes on,” says Buckland, “the soles in the North

Sea take up their winter quarters (probably for hybern-

ating purposes) in very deep water. The chief resort

of soles in the winter months is the Silver Pits, a very

extensive piece of deep water situated between the Dog-

ger Bank and the Well Bank. The greatest depth is to be

found at the west end, where there is fifty-six fathoms of

water, i. e. 134 feet higher than the Monument. The

soundings brought up from here resemble biscuit dust.

The Silver Pits (first discovered, I believe, in 1843) are so

called on account of the large quantity offish which were

caught when the pits were first discovered. Soles massed

themselves together in these pits in a wondrous way,

and fabulous stories are told of the sole fishery there7 .

”

According to the statements of the fishermen, the

spawning-season of the Sole occurs during the summer

months, at the end of May or beginning of June. Its

food is composed chiefly of small crustaceans, mollusks

and fishes. It is also said to devour the roe of other

fishes.

In Scandinavia the Sole is generally caught with

other Flatfish in nets shot for Plaice. On rare oc-

casions it is taken on the hook. The large catches in

a Kr0YEK states, however, that at the beginning of this century three boats from Gilleleje, which had shot their nets off Hesselo,

north of Zealand, took 1,600 Soles at one haul.

b Dansk Fiskeriselskabs Medlemsblad, 10:e Juni, 188G, p. 82.

c Fish Trades Gazette, vol. VI, No. 295, p. 8.

d Ibid., No. 297, p. 8. In this total, however, the Lemon Sole, a closely related, but less valuable species, is included.

e Espos. Intern, di Pesca in Berlino 1880, Sez. Ital
.,

Cat., p. 180.

f Cf. too Holdsworth, Deep-Sea Fishing and Fishing Boats, London 1874, p. 94.
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the North Sea are made chiefly in the trawl. The flesh

is firm, white, and of good flavour. In this respect

the Sole ranks beside, in the opinion of many above,

the Turbot; but just as the Turbot must be boiled, the

Sole, to retain its boasted flavour, must be eaten fried.

(Ekstrom, Smitt.)

Subfamily PLEURONECTIN A.

Snout not elongated; the lower jaw most prominent. Mouth small and oblique, the gape slightly curved at the

sides. Jaw-teeth fewer and smaller on the eye side than on the blind side. Ventral fins situated one on each

side of the ventral margin
,

their rays close together at the base. Eyes large or at least middle-sized. Pseudo-

branchice well-developed. Gill-rakers small or middle-sized, and scattered
0

.

The Flatfishes commonest in our waters, grouped

round the Flounders proper, range themselves in this

subfamily. Only three of Gunther’s genera (Pleur
o

-

nectes, Parophrys and Psammodiscus), containing 30

species according to his Catalogue, can be referred to

it, all of them, so far as their locality is known, be-

longing to the temperate and cold parts of the oceans

of the Northern Hemisphere, and at least one of them,

the Pole (Pleuronectes cynoglossus), with a range ex-

tending from the littoral zone to a depth of about

700 fathoms. The geographical range of several spe-

cies also embraces the whole of the Northern Hemi-

sphere. When we reflect too that these fishes also make

their way into fresh water, and can thus sustain life

under circumstances of the most opposite nature, we

may reasonably expect here to find the explanation of

the great variability of the characters which has given

birth to the distinction of species, in cases where we

should probably speak only of local varieties of one

single species. This increase in the number of the spe-

cies has been accompanied by a tendency to establish

more genera in the subfamily. But Gunther remarks 6

,

not without reason, that “if we were to attribute to

some of the characters the same (generic) value as in

other Pleuronectidce, we should be obliged to establish

a genus for almost every species, and to separate fishes

which evidently form one natural group.” We easily

find, however, that the distinctions between some of the

species are of very different nature from the distinctions

between others. Even in the Scandinavian fauna, which

contains only five species of this subfamily, we may

distinguish in this manner between at least two differ-

ent groups of species, the one, with its numerous ver-

tebrae and fin-rays and more Sole-like body, indicating

a transition to the preceding subfamily, and the other

containing the most typical Flounders, the Swedish
“
skeiddor.” There thus seems to be every reason to

recognise this difference as subgeneric.

Genus PLEURONECTES.

Jaw-teeth of moderate size, set in one or two rows, pointed or broad. No palatine or vomerine teeth.

These fishes, which the ancient Greeks called ptjTzcu,

and the Romans passeres
c

,
were ranged by Artedi in

the genus Pleuronectes'
1

. In his writings, however, as

in those of Linnveus and their immediate sucessors, this

genus corresponded to the modern family Pleuronectidce.

The limitation which is generally given to the genus

at the present day, was proposed by Gunther", who

adopted BleekerV suggestion, and separated from the

a In the genus Psammodiscus, however, according to Gunther, the gill-rakers are close-set.

h Cat., 1. c., p. 438.

c “A colore passerum avium, nam parte supina albicant, prona fusci sunt et terrei coloris, instar passerum avium,” Rondf.let: De Pise..,

lib. XI, cap. VIII.

d Ttlevgov, side; v'rp.Tiqc,

,

swimmer.
e Cat., 1. c.

f Versl., Mcdedeel. Akad. Wet. Amsterdam, 13 Deel. (1862), p. 429.

Scandinavian Fishes. 48
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genus those Pacific forms which are distinguished by

the persistence, even in adult specimens, of small and

pointed jaw-teeth, set in several rows. With this de-

finition the genus Pleuronectes contains some twenty

species, several of which, however, must still be re-

garded as imperfectly known.

The five species that belong to the Scandinavian

fauna may be distinguished as follows:

A: Vertebrae more than 45; rays of

the dorsal lin more than 85, of

the anal fin more than 70: Sub-

genus Glyptoceplialus.

a: Least depth of the tail less

than 8 % of the length of the

body. Length of the lower

jaw at least about 2
/ 3

of the

least depth of the tail. Anal

spine present. Rays of the

ventral fins 6 Pleuronectes cynoglossus.

b: Least depth of the tail more

than 8 / of the length of the

body. Length of the lower

jaw at most about 1
/2 of the

least depth of the tail. Anal

spine wanting. Rays of the

ventral fins 5 __ Pleuronectes microcephalies.

B: Vertebrae less than 45; rays of

the dorsal fin at most 85, of the

anal less than 70: Subgenus

Pleuronectes.

a: Lateral line of the abdominal

region distinctly arcuate.

Length of the postorbital

part of the head less than

14 % a of that of the body.. Pleuronectes limanda.

b: Lateral line of the abdominal

region straightor only slightly

curved. Length of the post-

orbital part of the head more

than 14/ k of that of the body.

au: Vertebrae more than 40.

Rays of the anal fin more

than 46. Length of the

peduncle of the tail at

the dorsal or the ventral

edge less than r
/3 of the

postorbital length of the

head Pleuronectes platessu.

bb: Vertebrae less than 40.

Rays of the anal fin less

than 46. Length of the

peduncle of the tail at the

dorsal or the ventral edge

more than '/
3
of the post-

orbital length of the head Pleuronectes flesus.

THE POLE (sw. SKARFLUNDRAN OR JYDETUNGAN).

PLEURONECTES CYNOGLOSSUS.

Plate XIX, fig. 3.

Body comparatively elongated
,

like that of the Sole, the greatest depth being usually from 30 % to 36 % of the

length. Dorsal and anal fins with especially numerous rays
,

the former containing about 100— 1 12 and the latter

about 90—100 rays. Least depth of the tail less than 8 % (about 6'5—7 %) of the length of the body. Length

of the head less than 18%
(
about 17—15 %) of that of the body , and the distance between the anal fin and the

tip of the snout less than 25% (about 24— 19%) of the latter. Postabdominal bone (first interheemal spine of the

anal fin) projecting downwards and forwards, in the form of a spine
,
behind the vent. Bays of the ventral fins ,

as a rule, 6. Blind side of the head and the preopercular margin of the eye side cavernous, on account of the

large muciferous holloivs beneath the skin. Lateral line almost straight. Vertebra about 56. Jaw-teeth close-set

incisors, about half as many (9—12) on the eye side as on the blind side (22—24); pharyngeal teeth straight and

cylindrical, set in a single row on each of the six upper pharyngeals, and in a double row on each of the two

lower ones. Coloration of the eye side grayish russet with grayish blue fins: pectoral fin partly black.

It. br. 7; D. 100— 1 15 c
;
A. 87— HKV; P. 10—12; V. G e

;

C. *+14 1. 16^+*,- Lin. lat. 128—130; Vert. 5G— 58.

Syn. Pleuronectes ( Cynoglossus ,
Scliarretong), Gronov., AIus. Iclith.,

vol. I, p. 14, No. 39; vol. II, p. 11.

Pleuronectes Cynoglossus
,

Lin., Syst. Nat., ed. X, tom. I,

p. 269; Fries, Vet.-Akad. Handl. 1838, p. 166; Nilss.,

Skand. Fn., Fisk., p. 623; Gthr, Cat. Brit. Mus., Fish.,

vol. IV, p. 449; Coll., Forh. Vid. Selsk. Christ. 1874,

Tillaegsh., p. 147; ibid. ( Glyptocephalus

)

1878, No. 14, p.

“ As a rule less than 13 /.

6 As a rule more than 15 /.

c Sometimes 95, according to Collett; sometimes 117, according to Gottsche, or 120, according to Goode and Bean.

d Sometimes 86, according to Collett, sometimes 102, according to Gottsche.

e Sometimes 5, according to Gottsche.

Ana specimen from Halifax (N. S.) there are 19 branched rays in the caudal fin, but only 3 supporting rays above and 2 below.
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98; ibid. 1879, No. 1, p. 82; Norsk Nordh. Exp., Zook,

Fiske
,

p. 150; Malm (Pleuronectes), Gbgs, Boh. Fn., p.527;

Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 40;

Goode, Bean ( Glyptocephahis), Proc. U. S. Nat. Mus. vol. 1

(1878) p. 19; Hanssox, Ofvers. Vet.-Akad. Forh. 1880,

No. 4, p. 52; Mor. (Platessa ), Hist. Nat. Poiss. Fr., tom.

Ill, p. 296; Jord., Gilb. ( Ghjptocephalus ), Bull. U. S. Nat.

Mus., No. 16, p. 838; Day (Pleuronectes), Fish. Gt. Brit.,

Irel., vol. II, p. 30, tab. C1II; Mob., Hcke, Fisch. Osts.,

p. 99; Lillj., S’v., Norg. Fn., Fisk., vol. II, p. 386; Gthr,

Voy. Chall., Deep-sea Fish., p. 166.

Pleuronectes Satcicola, Faber, Tidskr. f. Naturv., Bd. 5 (1828),

p. 244; Isis 1828, p. 877; Gottsche (Glyptocephalus),

Wiegm. Arch. Naturg., Bd. I, part. 2, p. 156; Kr. {Platessa),

Damn. Fiske, vol. 2, p. 338.

Pleuronectes nigromanus

,

Nilss., Prodr. Iclith. Scand., p. 55;

Schagerstr., Physiogr. Sallsk. Tidskr., Heft. 2, p. 312;

Valenc. apud. Gaim, Voy. Isk, Groenk, Poiss., tab. 13.

Platessa pola, Jenyns, Man. Brit. Anim., p. 458, sp. 145;

Yarr., Hist. Brit. Fish., ed. 2, vol. II, p. 315; Thomps.,

Nat. Hist. Irel., vol. IV, p. 197; A. Agass . {pole flounder)

Bull. Mus. Comp. Zool., Harv. Coll., vol. XV, p. 24.

Platessa elongata, Yarr, 1. c., p. 318; Gthr (Pleuronectes),

1. c., p. 450; Day, Proc. Zool. Soc. Loud. 1879, p. 755,

tab. LXI; Gill (Glyptocephalus), Proc. Acad. Nat. Sc. Philad.

1873, p. 362.

Glyptocephalus acadianus, Gill, 1. c. (vide Goode et Bean,

1. c.).

The elongated (narrow elliptical) and thin shape

of the body, the large number of rays in the dorsal

and anal fins, the cavities in the head (especially on

the blind side), and the black colour of the outer half

of the pectoral fin on the eye side, all combine to

render the Pole easily recognisable and to explain the

name it bears in the island-belt of Gothenburg (Jyde-

tunga — Jutland Sole). In Scandinavia it attains a

length of at least half a metre, while American speci-

mens about 62 cm. long are on record. The greatest

depth of the body, which undergoes even relative in-

crease with age, in adult specimens measures on an

average J

/3 of the length of the body, but sometimes"

sinks as low as
1

4
thereof. The males of this species

are probably, as a rule, no more elongated than the

females
6

. Behind the head the body grows thinner

and thinner posteriorly. The Danish fishermen, accord-

ing to Gottsche, call this species on account of its

transparency Spindelflynder^ Spider (Cobweb) Flounder.

The greatest thickness of the head, straight across the

upper articulation of the preoperculum, measures only

about V3
of its length.

In this species, as well as in the next one, the

head is smaller than in the rest of our Flatfishes; but

in the Pole it is remarkable chiefly for the large ca-

vities which here, as in Acerina cernua, are formed by

the muciferous hollows of the system of the lateral line.

These cavities are most distinct and largest on the blind

side. Here there are four round cavities in a row close

to the dorsal margin and belonging to the occipital

branch of the lateral line on this side; while below

these there generally lie five cavities, belonging to the

frontoparietal and suborbital branches, four of them in

a curved row and the fifth below this row. Four ca-

vities belong to the margin of the preoperculum, one

lying between the latter and the lower jaw, on the

under surface of which the line is continued by three

or four depressions, the two front ones, however, being

small and indistinct. On the eye side the occipital

branch of the lateral line is of normal structure, and

extends upwards and forwards, being distinctly visible

along the base of the dorsal fin to a point almost ver-

tically above the middle of the upper eye; but there

are distinct muciferous cavities, though smaller than on

the blind side, both in the preopercular margin and the

lower jaw. On the snout too, we generally find three

cavities in front of the eye, the one nearest to the eye

being the largest and triangular. At least in one and

sometimes in two of these last cavities the skin is

pierced by a small round pore. Between them and the

lower eye lies the nasal cavity of the eye side with its

two nostrils, the anterior of an obliquely truncate, tu-

bular shape, with the truncate (open) side in front,

and set almost vertically above the front margin of

the lower eye or a little farther forward, the posterior

an oblique dermal slit just behind this point, about

half-way between the anterior nostril and the front of

the raised and narrow, but obtuse, sharply curved, in-

terorbital margin of the forehead. The nostrils of the

blind side are like those of the eye side, but their

situation is entirely different. On this side the nasal

cavity lies high up, at the dorsal margin of the head,

° Goode and Bean (1. c.) mention a specimen 114 mm. long in which the greatest depth of the body was no more than 24 1 of

the length. The highest proportion given by these writers is 37 '/, %.

6 In a male from Bohuslan, 411 mm. long, the greatest depth of the body is 30'6 % of the length, in a female 418 mm. long

32'5 %\ but in another male 378 mm. long the greatest depth is 33'6 °/o of the length.

c It was these cavities, which are supported in the cranium by upright, thin, osseous bars and ridges, that suggested to Gottsche

the establishment of the genus Glyptocephalus {yXcrpio, to hollow).



380 SCANDINAVIAN FISHES.

in front of the first muciferous cavity of the dorsal

margin; and the anterior nostril lies obliquely above

the posterior, which has the form of a slit, but is so

obliquely set that it is almost parallel to the dorsal

margin of the head. The eyes are fairly large. The

longitudinal diameter of the upper orbit measures nearly

half the length of the cranium from the head of the

vomer to the occipital foramen; and the longitudinal

diameter of the eyes themselves (the upper eye is some-

what larger than the lower), measured within the der-

mal folds that serve as eyelids, is about 1

/.i of the total

length of the head. Half or a third of the upper eye

lies behind the perpendicular from the hind margin of

the lower. The mouth is small, the length of the

maxillary bones varying between about 3 and 3

V

2
%“

of that of the body, and the length of the lower jaw

between about 5 and 6 % b
thereof. The transverse

palatal folds are well-developed, though not large, both

in the upper jaw and the lower. The lower jaw is

furnished with a well-developed chin protuberance under

the symphysis. The lips are fleshy, but not tumid,

'fhe jaw-teeth, which are pointed in young specimens',

subsequently become chisel-shaped. The gill-rakers are

well-developed but scattered, and set in a single row,

containing about 8 on the first branchial arch. On the

lower pharyngeals, which are narrow and long (like

branchial arches), these spines are exchanged for a double

row of conical, obtusely pointed teeth. The roof of the

palate, as usual, is truncate posteriorly, with a deep

pharyngeal cavity behind it, into which is fitted the

upper pharyngeal apparatus, consisting of three pairs

of pharyngeals directed outwards and backwards, each

with a row of six or seven conical teeth. The tongue

is small and narrow, but the hyoid surface (copular

part) is continuous and fleshy, widening into a triangle

behind. The pseudobranchias are set just behind the

upper articulation of the hyomandibular bones, at the

extreme front of the pharyngeal cavity mentioned above.

The preoperculum of the eye side is more obtuse-angled

than that of the blind side, the latter being also fur-

nished with broader margin and much larger muciferous

cavities. The operculum forms an almost equilateral

triangle, as in most of the Flatfishes, with the hind

upper corner rounded and the lower posterior margin

incised. The suboperculum is as usual elongated back-

wards and upwards to a point, which fills this incision,

the suboperculum thus forming the greater part of the

hind margin of the gill-cover, up to the obtuse flap of

this margin. The interoperculum is attenuated anteriorly.

The branchiostegal membranes are as usual free, but

interiorly united to each other in a, broad transverse

fold, where the tips of the first two branchiostegal rays

touch. In ordinary cases this transverse fold covers

the point of the clavicular bones; but when the gill-

cavity is strongly expanded, the fold is drawn so tight,

into the angle of the urohyoid bone, that the point of the

clavicular bones is externally visible as a forward process'*.

The dorsal fin begins above the middle or the front

of the upper eye, exactly at the dorsal margin or with

the first ray alone slightly drawn over towards the blind

side, and extends back to a point the distance between

which and the caudal fin is about half the diameter of

the eye. fhe dorsal fin is evenly rounded, the longest

rays being situated at the middle of its length, and

their length being about equal to the vertical height

of the preoperculum. The anal fin, which begins be-

hind the anal spine, a little behind the perpendicular

from the insertion of the pectoral fins and below the

16th, 17th, or 18th ray of the dorsal fin, at a distance

from the tip of the snout that measures about 19— 24

% of the length of the body, is of the same shape and

height and ends in the same manner as the dorsal fin.

All the rays in the dorsal and anal fins are simple',

articulated, and undivided. The pectoral and ventral

fins are pointed, seem generally to be longer in the

males than in the females*, and are always somewhat

“ On the blind side, according to our measurements, at least 3‘3 % and at most 3'7 %, on the eye side at least 2'9 °/ and at most 3’4 %.

b On the blind side, according to our measurements, at least 5'3 % and at most 5'9 %, on the eye side at least 4'7 % and at most 5’6 %.

On the blind side we have found the length of the lower jaw (in specimens between 378 and 516 mm. in length) to vary between 81 1
/,, and

84'/->% of the least depth of the tail; on the eye side between 72 and 83 % thereof. According to Kroyek’s measurements, however, the last

proportion may be as low as 66'7 %.

c “Conical and separated:” Goode and Bean, 1. c.

d The urohyoid bone is united by a long ligament to the hyoid bone, but is closely joined to the clavicular bones.

e “Sometimes,” says Gottsche, however, “the last rays of the dorsal tin are branched.”

7 In three males, between 378 and 516 mm. long, the minimum length of the pectoral fins was 9'2 % and the maximum 12'6 % of

the length of the body, while in the case of the ventral fins these proportions were respectively 5'5 and 1'2%. In three females, between

418 and 470 mm. long, the minimum length of the former fins was 7'6 % and the maximum 8’8 % of the length of the body, while in the

case of the ventral fins these proportions were respectively 5 and 5'1 %.
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longer on the eye side than on the blind side. In the

pectoral tins the two or three uppermost rays and the

lowest ray of all are undivided; in the ventral tins at

least the first (outermost) ray is undivided or only in-

distinctly branched. The caudal tin, the length of

which, measured at the middle, is from 13 to 16 % of

that of the body, is rounded or obtusely pointed at

the hind margin. It contains between 14 and 16“

branched rays and an inconstant number (3
—5 on each

side) of supporting rays.

The scaly covering of the body is abundant and

compact, but thin, consisting of imbricated, cycloid
6

scales, which are rather small on the forepart of the

body, but fairly large posteriorly and on the caudal

tin". The scales of the blind side are generally some-

what smaller than those of the eye side. The only

scaleless parts are the snout and the under jaw (at least

the greater part thereof), the branchiostegal membranes,

the inner surface of the paired fins, and the tops of the

rays in these fins as well as in the dorsal and anal fins.

Kuoyer’s estimate of the scales of the lateral line is

“more than 120;” Goode and Bean counted between

109 and 150 transverse rows of scales on the blind side

and between 110 and 140 on the eye side. The lateral

line is straight, and fairly closely follows the middle

of the sides, or sometimes, according to Goode and

Bean, forms a distinct curve on the abdominal part,

above the pectoral fins
<;

.

The abdominal cavity proper is small®, but contains

the whole of the intestinal canal with the exception of

one coil, which, together with the elongated spleen, passes

into-
7 the secondary abdominal cavity of the eye side,

where it lies upon the upper part of the sexual organs.

Two well-developed pyloric appendages, the length of

which is greater than the 'width of the stomach and in-

testine, are set behind the pylorus, which lies at the lower

posterior corner of the abdominal cavity. The intestine is

sharply divided from the stomach, and has much thinner

walls than the latter. The liver seems to vary consider-

ably in size
17

. In this species too, however, it covers the

greater portion of the intestines. On the blind side the

peritoneum is white or clouded with black, on the eye

side black, which latter colour also extends over the

anterior part of the secondary abdominal cavity of the

eye side. This cavity, as well as that of the blind side,

is of a considerable length
6

in the females, the length

of each of these cavities, in which the ovaries are con-

tained, being only slightly less than half the length of

the body. The number of the eggs is very consider-

able
1

. The testes of the males probably do not attain

so great a size as the ovaries. In two males (one taken

in March, the other at an unspecified time of year) the

testes are not even so large a.s the liver, and in shape

only slightly more elongated than an equilateral tri-

angle; and it is only on the eye side that the secondary

abdominal cavity is somewhat elongated, to receive the

coil of the intestine 7
. The vent is situated at about

the middle of the length of the pectoral fins when

folded, or somewhat further forward.

The coloration of the Pole is variable like that of

the other Flatfishes. The original of our figure, a fe-

male 445 mm. long, which was taken by Mr. C. A.

Hansson in Starekil off Stromstad, on the 21st of Ja-

nuary, 1888, was of a light grayish russet on the eye

side, with streaks of a darker colour, when it reached the

Royal Museum. On the right side of the vertical fins

and on the right ventral fin this colour shaded into

grayish violet, but in the anterior part of the dorsal

a In one specimen from Halifax (N. S.) 19 branched rays, 3 supporting rays above and 2 below.

b According to Day the scales on the eye side of the body are “feebl}r ctenoid.” Faber seems also to have met with similar speci-

mens. Cf. Gottsche, 1. c.

c In a specimen 470 mm. long the largest scales (on the tail) of the eye side are about 6 (A, mm. long, while the scales on the fore-

part of the body (on the back above the pectoral fin of the eye side) are about 2 1
/., mm. long. In a specimen 516 mm. in length the

largest scales are 7 1

/ .> mm. long.

d This also applies to the specimen from Halifax which the Royal Museum has received from the Smithsonian Institution.

e In a female 470 mm. long its length is 40 mm. and its depth 60 mm.
* In the female just mentioned the coil of the intestine extends into this secondary abdominal cavity for a distance of 37 mm.
,J Kroyer describes it as rather small; but in the above female the liver occupies 45 mm. of the depth of the abdominal cavity, and

in a male 411 mm. long, in which the abdominal cavity is 38 mm. long and 42 mm. deep, the liver occupies 26 mm. of this depth — in

each case on the left side.

h In the female just mentioned the left ovary is" 198 mm. long, and its tip extends to a point only 62 mm. distant from the end of

the anal fin; the right ovary is 231 mm. long, and its tip is only 48 mm. distant from the end of the anal fin.

i In ovaries so large the eggs were rather small, their diameter being only 1
/2 mm. According to Thompson, however, the eggs of

this species may attain a diameter of l 3
/. rnm.

J In one of the above males, 411 mm. in length, the secondary abdominal cavity of the eye side is 41 mm. long, and in a male

516 mm. in length (from Halifax) it is 97 mm. long.
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and anal fins, as well as in the outer half of the caudal

fin and in the pectoral fin of the eye side, the fin-

membrane 'was black, and the tips of the rays of the

dorsal and anal fins were yellowish white. The hind

part of the branch iostegal membrane was black, the

pupil blackish blue, the iris golden. The blind side of

the fish was white, finely punctated with black dots.

The museum-specimens preserved in spirits generally

acquire the darker brown colour shown in Valenciennes’

figure in Gaimard (1. c.).

The range of the Pole in the Atlantic is extensive.

The species is known from the extreme north of Nor-

way and from Iceland to the vicinity of Carolina (N.

America) and the Avest coast of France. In addition

to this Avide geographical range it also has an extensive

bathymetric distribution, for it lives in water of a

depth varying from about 10 to 730 fathoms". The

advanced development of the muciferous cavities in the

head is also, Ave need hardly say, of ordinary occur-

rence in deep-sea fishes
6

. It is, therefore, extremely

probable that the Pole has its true home in deep Avater,

and for some reason or other migrates thence to the

higher marine regions. If this is the case, Ave can easily

understand Avhy the species is comparatively rare in

Scandinavia. Along the Avhole coast of Bohuslan, how-

ever, it is taken occasionally, generally in Flounder-nets,

at a depth of from 10 to 20 fathoms. According to

Malm it there prefers a soft, grayish, sandy bottom;

but according to Faber it has received the name of

Skjarising (cf. the SAvedish name Skarffimdra Rock

Flounder) of the fishermen of Hirsholm and the Skatv,

Avhere it is commoner than in Bohuslan, because it is

generally found on the reefs. Off Kullen, too, according

to Schagerstrom, it bears this Danish name among the

fishermen. In the north of the Sound and southwards

to the neighbourhood of Landskrona it is sometimes

met Avith, say both Schagerstrom and Winther. It

has tAvice (in 1875 and 1880) been found in the ex-

treme Avest of the Baltic (Mobius and Heincke), but is

unknoAvn further in. It is also said to be unknoAvn on

the shelving Avest coast of Jutland (Ivroyer and Win-

ther). According to Collett it is caught in Christiania

Fjord all the year round, but mostly during the autumn

months, and in Trondhjem Fjord it is stated not to be

rare. The species Avas found by the Norwegian Arctic

Expedition in West Fjord at a depth of 150 fathoms,

on a sandy bottom, Avhere the temperature at the bottom

Avas 41° Falrr., and in Tana Fjord (East Finmark) at a

depth of 127 fathoms, on a bottom of mud and clay,

Avhere the bottom temperature Avas 37° Fahr. According

to Goode and Bean the corresponding temperature at

Avhich the Pole has been found on the other side of the

Atlantic, is betAveen 34° and 45° Fahr. Further south

on the European side the Pole occurs, though not fre-

quently, round the coasts of Great Britain and Ireland.

In the English Channel, according to Moreau, it is

“uncommon" and off Arcachon “extremely rare.”

The nature of the Pole’s food is shoAvn by its teeth:

with the jaw-teeth it cuts or tears aAvay its prey from

the bottom, and Avith the blunt, conical pharyngeals it

crushes the thin shell of its victim. Pennant found

small crustaceans and starfish in its stomach, and

Kroyer small shellfish and Avorms.

The spaAvning-season of the Pole in England, ac-

cording to Day, occurs in early summer, in May and

June; in Scandinavia both Kroyer and Malm found

females Avith the development of the ovaries so advanced

at the end of June that the spaAvning-season might be

expected in August.

As the Pole is not caught anyAvhere in any con-

siderable quantity, its preference for deep Avater render-

ing it difficult to reach Avith nets, Avhile, like the rest

of the true Flounders, it seldom takes a bait, it is,

therefore, of no great economical importance 0
. Its flesh,

hoAvever, is excellent, and thus in many places it bears

local names that range it by the side of the Sole, to

Avhich it is also more closely approximated by the form

of the body than any other of the true Flounders. “It

is Avithout doubt our most delicious Pleuronectoid,”

says Malm, “and is usually very fat, a circumstance

Avhich we should hardly expect from the thinness of its

body at the edges.” Lilljeborg Avas informed by Mr.

C. A. Hansson that, on account of its fine flavour, the

fishermen of Stromstad call it Sockerskadda (Sugar Dab).

0 Goode and Bean, Bull. Mus. Comp. Zool., Harv. Coll., Cambr., vol. X, No. 5, p. 195.

6 Gunther, Rep. Cliall. Exped ., Deep. Sea Fishes, p. XXVI.
c In the winter of 1891

—

92 the Pole was sometimes brought from Gothenburg to the fish-market at Stockholm. There it was

sold under the name of Sole.
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THE LEMON DAB OR SMEAR DAB (sw. bergskaddan).

PLEURONECTES MICROCEPHALUS.

Plate XX, fig. 1.

Body less elongated than in the preceding species
,
the greatest depth being generally from 35 to 38% a

of the length.

Dorsal and anal fins with numerous rags
,

the former with about, 00— 04, the latter ivith about 72— 75. Least

depth of the tail more than 0% (about O'

2

—10'2%) of the length of the body. Length of the head less than 17%

(about 16 l

/2
—15 % b

) of the length of the body, and the distance between the anal fin and the tip of the snout less

than 24% (about 22 1

j3
—19 x

jb %) thereof. Postabdominal bone not projecting in a spine behind the vent. Bays of

the ventral fins as a rule 5. Head without externally visible muciferous cavities. Lettered, line slightly curved

above the pectoral fins, but with this exception straight. Vertebrae about 48. Jaws furnished with close-set incisor-

like teeth, few (at most 2 or 3) or none on the eye side, and at most about 17 on the blind side; pharyngeal teeth

comparatively weak and scattered, pointed, and set in a single row on each of the six upper pharyngeals and in

a double row on both of the lower pharyngeals. Coloration of the eye side reddish or yellowish, brown;

pectoral fin of the same colour as the body.

R. hr. 7; D. 87 c— 98; A. 72 rf— 75; P. 10; V. 5 e
; C. x+U

1. 15 + ,r; Lin. lat. ca 120-b Vert. 48 1. 4

9

£/
.

Syn. La vraie limandelle, Duh., Tr. d. Pech., part. II, tom. Ill,

sect. IX, p. 268, tab. VI, figg. 3 et 4.

Pleuronectes kitt (p. p.) Walb., Ichtli. Art., Ill, p. 120.

Pieuronectes microcephalus

,

Donov., Brit. Fish., vol. IT, tab.

42; Fr., Vet.-Akad. Ilandl. 1838, p. 173; Kb. ( Platessa),

Damn. Fiske, vol. II, p. 316; Lillj. (Pleuronectes), Vet.-

Akad. Handl. 1850, p. 334; Nilss., Slcand. Fn., Fisk., p. !

609; Ekstr., v. Wright, Skand. Fisk., ed. 1, p. 217, tab. 56;

Gthr, Cat. Brit. Mus., Fish., vol. IV, p. 447
;

Coll., Fork.

Vid. Selsk. Christ. 1874, Tillaegsh., p. 145; Ceperstr., Ofvers.

Vet.-Akad. Fork. 1876, No. 4, p. 66; Malm, Gbgs, Boh.

Fn., p. 526; Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol.

XII, p. 40; Steind., Stzber. Akad. Wiss. Wien, Math. Na-

turw. Cl., Bd. LXXX, i, 1880, p. 165 (p. 47, sep); Mon.

{Platessa), Hist. Nat. Poiss. Fr., tom. Ill, p. 294; Day

(Pleuronectes), Fish. Gt. Brit., lrel
.,

vol. II, p. 28, tab. CII

;

M6b., Hcke, Fisch. Osts., p. 98; Lillj., Sv., Norg. Fn.,

Fisk., vol. II, p. 402.

Pleuronectes Quenselii

,

Hollbf.rg, Boh. Fisk., Gbgs Wett.,

Witt. Samk. N. Ilandk, part. IV, p. 59 cum tab.

Pleuronectes qvadridens, Fabr., D. Vid. Selsk. Afh., part. I, p.

39; Faber, Isis, 1828, p. 884; Id., Fisch. Isl., p. 138.

Pleuronectes microstomus

,

Faber, Isis 1828, p. 886; Tidskr.

f. Naturv. Kbhvn, Bd. 5 (1828) p. 245; Nilss., Prodr.

Ichth. Scand., p. 53 ;
Schagf.rstr., Physiogr. Sallsk. Tidskr.

1837, H. 3, p. 310.

Pleuronectes Pola, Cuv., Regne Anim., ed. II (1829), p. 339.

Pleuronectes Cynoglossus, Nilss., Prodr., 1. c.

Microstomas latidens, Gottsche, Wiegm. Arch. f. Naturg.,

Jahrg. I, Bd. 2, p. 1 50.

Obs. It is scarcely probable that Pennant’s Smear-Dab (PI.

Icevis, Shaw) belonged to this species, for the dorsal fin, according to

Pennant (Brit. Zool., 1776, III, p. 202), contained 79 rays, the

greatest depth of the body was 61 % of the length, and “the lateral

line was much incurvated for the first two inches from its origin.”

That Pennant’s fig. 106 (representing a Zeugopterus punctatus) does

not belong to this species, has already been remarked by Fries.

Jago’s kitt (Ray: Syn. Pise., p. 162, fig. 1) probably belonged to this

species*; and Wahlbaum’s PI. kitt would thus enjoy the right of
*

priority as a specific name (cf. Jordan and Goss, Rep. Comm. Fish.,

Fisher. 1886, p. 299) if its establishment had not been based as

much on Pennant's authority as on Jago’s.

The average length of the Lemon Dab in Scandi-

navia is about 20— 25 cm. The largest specimen found

by Ekstkom in Bohuslan was 40 cm. long, and the

largest specimen Lilljeborg had seen, 46 cm. long.

Thus it is usually smaller than the preceding species,

which it resembles pretty closely in the form of the

body and the other characters. However, the absence

of the anal spine, the tumid, red lips, the redder and

more spotted coloration, the smaller scales — especially

on the rays of the dorsal and anal tins, where the scales

are set in 7 or 8 rows— and lastly the abundant mucous

secretion of the skin (the origin of the name of Smear Dab),

all combine to render this species easily recognisable.

The body is of an oblong, oval shape and gene-

rally deeper than in the preceding species, the greatest

a From 32 to 40 /, according to Kroyer.
6 Sometimes 14 1

/,, according to Krgyer, or even 14, according to Gottsche.

Sometimes 85, according to Collett.

d From 70—76, according to Day and Lilljeborg.

e Sometimes 6, according to Gottsche.

I Sometimes 110, according to IvrOYER, or 130, according to Day.

9 From 46 to 48, according to Gottsche.

h Cf. Couch, Fish. Brit. Isl., vol. Ill, p. 187.
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depth of the body, which occurs at its middle (exclud-

ing the caudal fin), being about
2

/5 of the total length

to the end of the caudal fin
a

. The greatest thickness

of the body always lies behind the head (in the ab-

dominal region or the anterior part of the tail), and

is more than V3
°f the length of the head

7
'.

The head is small, its length being always some-

what less than that of the caudal fin, and varying in

full-grown specimens between 1 5 % (according to Gott-

sche 14%) and 1672 % of the total length of the body,

or between 18 and 20% of the length to the base of

the caudal tin. The mouth is small, the gape being

scarcely curved at all; and the jaws are of equal pro-

jection and furnished with round, thick lips. The length

of the lower jaw varies between 4 and 5 % of the length

of the body or about 40 and 53 % of the least depth

of the tail. The jaw-teeth are even, broad, and close-

set in a single row; they are present in both jaws, but

oftenest, in the upper jaw at least, only on the blind

side. The eye side of the jaws is toothless or some-

times furnished with 1— 3 teeth. Sometimes one or

two of the front teeth are longer than the rest. The

upper pharyngeal teeth are comparatively few, 3 or 4

on each of the three upper pharyngeals on each side,

and are imbedded in a thick, loose skin on the roof

of the pharynx. In shape they are flat, curved, trian-

gular, and sharply pointed, like miniature Squaloid teeth.

On the lower pharyngeals they are more scattered and

narrower, more dagger-like
c

. The gill-rakers are middle-

sized, setiform, and fairly close-set: we have found their

number on the first branchial arch to be 22. The gill-

openings are uncommonly small, partly because they

do not extend higher than the top of the base of the

pectoral fins — the entire upper margin of the opereula

is united In 7 the skin to the body — partly because the

branchiostegal membranes are in great part coalescent

inferiorly, forming a fold upwards and inwards that

fits into the bend of the urohyoid bone, above the point

of the lower extremity of the clavicular bones. To this

folding of the branchiostegal membranes is due the

peculiarity that the last three of the seven branchio-

stegal rays lie close together under the margin of the

gill-opening; and as the first branchiostegal ray is small

and almost invisible, the casual observer finds only three

branchiostegal rays on each side. On the eye side of

the body the margin of the gill-cover has a somewhat

thick, orange rim, and a, similar rim appears on the

clavicular bone (behind the margin of the gill-opening),

in front of the base of the pectoral fin. The eyes are

set on the right side, are large and very prominent,

and lie so close together that they are separated only

by a sharp osseous ridge. The longitudinal diameter of

the upper orbit is fully half the length of the cranium

from the head of the vomer to the large occipital fora-

men; but the eyes themselves are so covered with der-

mal folds that the visible part of the eye is compara-

tively small. During the growth of the fish from 20

to 30 cm. the length of the visible part of the upper

eye diminishes, according to Kroyer’s measurements,

from 28

V

2
to 1

9

1

/ 2 % of the length of the head or, ac-

cording to our measurements, from 2 6
1

/ 2 to 2 1

V

3 %

thereof. The lower eye, which is somewhat smaller

than the upper, lies only a little further forward. The

nostrils resemble those of the preceding species. They

lie fairly near each other, on the eye side nearly in a

line with the corner of the mouth and almost between

the eyes. The nostrils of the blind side lie almost

exactly at the dorsal edge of the snout, in front and

to the right of the beginning of the dorsal fin, nearly

in a line with the anterior margin of the upper eye.

The scales cover both sides of the body, the head

(excepting the eye side of the snout), the rays of the

vertical fins, the outer side of the base of the pectoral

fins and of half the ventral fins, and sometimes a part

of the inner side of the last pair of fins as well. They

are thin, smooth at the margin, oval, and (on the body)

imbricated. On the head they are nearly round, smaller

than on the body, and not imbricated. The lateral line

is straight, with a slight, but distinct, arched curve above

the pectoral fins. This arch seems generally to be higher

on the blind side than on the eye side, but its height

and shape are subject to individual variations.

The dorsal fin begins somewhat behind the anterior

margin of the upper eye, but distinctly on the blind

a In this respect this species is more variable than the preceding one. According to our measurements of 6 specimens between 15

and 31 cm. long, from Bohusliin and Norway, the greatest depth of the body varies between 35 and 38% of the length to the end of the

caudal fin, or 42 1

/, and 46 % of the length to the base of the caudal fin, the proportions being highest in the largest specimens. According

to Gottsche the former proportion varies between 36'/
2 and 45%, and according to Kroyer between 32 and 40%.

b According to our measurements the greatest thickness of the body varies between 34 and 40 % of the length of the head, accord-

ing to Kroyer’s measurements between 40 and 43 % thereof.

c Kkoyer has found them to be set in two rows. In our specimens they are set in a single row.
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side, and extends in an arcuate shape nearly to the

caudal tin. The distance between these tins is less than

1

/4 of the least depth of the tail. As a rule the dorsal

tin contains from 87 to 98 rays, all simple, with soft,

bent tips. The anal fin in shape resembles the dorsal,

begins just behind the vent, at a distance from the tip

of the snout that measures between 19 and 22 % of the

length of the body, and ends exactly opposite the ter-

mination of the dorsal tin. The caudal fin is fairly

long— during the growth of the body from 15 to 30

cm., its length at the middle varies between 18 and

16 % of the length of the body — and rounded at the

tip. It contains 14 or 15 branched rays, and 2 or 3

supporting rays at either margin.

The pectoral tins are almost elliptical. The pectoral

tin of the blind side is only slightly shorter than that

of the eye side or equal in length to the latter, the

length of which is about equal to the least depth of the

tail or the length of the longest rays of the dorsal fin.

One, two or three of the uppermost rays are simple,

the others, usually with the exception of the lowest ray,

branched. The ventral tins are small and contain but

few rays, their number varying, however, between 4

and 6; the outermost ray and, as a rule, the inner-

most are simple, the others branched. No constant

sexual distinction can be drawn from the length of

either the pectoral or the ventral tins.

The coloration of the body in new-caught, young

specimens is red, marbled with blackish brown. In very

old specimens, or when the fish is dead, the coloration

grows darker, and generally becomes yellowish gray

marbled with grayish brown. The blind side is always

pure white, in exceptional cases with some grayish

brown spots at the base of the caudal tin. Only seldom

do we find the body adorned here and there with scat-

tered, simple, or large, ocellated spots of a bluish or

greenish colour. The fins always retain the colour of

the body, though the tips of the anterior rays both in

the dorsal tin and the anal are always white. We have

already noticed the carnation lips and the orange rim

of the gill-cover. The iris is brassy yellow, and the

pupil greenish blue.

The internal organs almost exactly resemble those

of the preceding species. The peritoneum is more or

less dark on the eye side and on the blind side faint

brassy yellow or white. Only one coil of the intestine

enters the secondary abdominal cavity of the eye side.

There are four pyloric appendages of various sizes. The

length of the intestinal canal is about equal to that of

the body. The liver is large and divided into four

lobes, the gall-bladder also large, and the spleen, which

is long and triangular, lies as in the preceding species.

The secondary abdominal cavity of the eye side, in a

female 28 cm. long, measures 38 % of the length of the

body, and extends back to the interhannal spine of the

20th ray in the anal fin, counting from behind; while

the length of the abdominal cavity proper is only about

1 3 b'g % of that of the body.

On the European side of the Atlantic the geogra-

phical range of the Lemon Dab is about the same as

that of the preceding species, extending from the White

Sea to the neighbourhood of Arcachon on the west coast

of France, and to Iceland. On the other hand, to the

best of our knowledge, it does not descend into very

deep water. Like the Pole it has been found once or

twice in the south-west of the Baltic, off Kiel; but it

does not enter the Baltic proper. According to Scha-

gerstrom it is not unfrequently met with in the Sound.

It is known by the fishermen of Kullen, on account of

its thick lips, as pluddennun (Babble-mouth), and by the

fishermen of Landskrona as monflundra (Mouth-flounder).

It is also taken frequently, according to Gottsche, by

the fishermen of Zealand, off Gilleleie and Skovshoved,

where it is called stensugare (Stone-sucker). The name

of mareflundra (Sea-flounder) is applied by the fishermen

of the Sound to almost all the less known Flatfishes,

according to Schagerstrom. Furthermore, the nomen-

clature employed by our fishermen is so wanting in

accuracy that the Lemon Dab also goes by the name of

tunga (Sole). It prefers a stony and rocky bottom, and

is, therefore, known in the island-belt of Tjorn as berg-

skadda (Rock-dab), and in the north of Bohuslan, ac-

cording to Cederstrom, as bergflundra (Rock-flounder).

Off Bergen, where it is taken in large numbers, it bears

the name of sandflundra, according to Nilsson. It lives

on mollusks, worms, and crustaceans; and its pharyngeal

teeth seem especially adapted to the last two kinds of

food. Ekstrom found in its stomach some sprigs, about

an inch long, of Fucacece (Furcellaria fastigiota, Hali-

drys siliquosa etc.), but he was probably right in his

assumption that they had been swallowed together

with the food, more than for the sake of any nourish-

ment they might afford. In Bohuslan the spawn-

ing-season of the Lemon Dab occurs in June. It is

generally taken in Flounder-nets together with the

Plaice, but in Scandinavia it is by no means so com-

Scandinavian Fishes. 49
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nion as the latter. On rare occasions it is caught in

the seine and on the hook. The flesh is flabby and

inferior to that of the Plaice.

In the basin of the Atlantic the last two species,

Pleuronectes cynoglossus and PI. microcephalus, form, as

we have mentioned, a distinct division of the genus, a

branch of the true Flounder-type, advancing in a di-

rection which shows the affinity with the subfamily of

the Soles. Bonaparte proposed" to establish a special

genus, Cynicoglossus, for the Lemon Dab, with its equally

prominent jaws, thick lips, and without anal spine. In

the Pacific, on the west coast of North America, this

genus and Glyptocephalus are each represented by one

species, which, according to Lockington’s descriptions
6

,

has a striking' resemblance to its Atlantic congener. In

the market of San Francisco both are sold under the

name of Sole. The Glyptocephalus species (6-7. zachirus)

is distinguished, however, from our Lemon Dab by the

large size of the pectoral fin's, which on the eye side

may even attain a length equal to
1

/i of that of the

body; and the Cynicoglossus species ( C. padficus) has

an extremely shallow body, the greatest depth being

only about 26—30 % of the length. In the Atlantic, as

we have seen, Glyptocephalus is distinguished by shorter

pectoral fins and a relatively shallower body than is

generally the case in Cynicoglossus. In the Pacific the

relations are reversed. Here we find a substitution of

the characters for each other which in a way shows the

near kinship between these forms. The next species,

however, will show that there is no wide gap between

these two genera and the true genus Pleuronectes
,
in its

most restricted meaning. But, in spite of the fact that

the series is so nearly unbroken, it has also been proposed

to establish, for the species which group themselves

round the following species, a distinct genus, Limancla,

characterized by the sharp arcuation of the anterior

part of the lateral line.

(EkstrOm, Smitt.)

THE COMMON DAB (sw. sandflundran).

PLEURONECTES LIMANDA.

Plate XX, tig. 3.

Body oval, the greatest depth of the bodg in adult specimens varying between 36 and 42%/ of the length thereof.

Dorsal fin with at most about 80 (65—80) rays, anal with at most about 60 (50— 61). Least depth of the tail

generally more than 8 %o (between 8 and 0 %) of the length of the body and about 40 % (36—44 %) of the length of the

head. Length of the head more than 18% {in full-grown specimens 22—19%) of the length of the body, and the

distance between the anal fin and the tip of the snout more than 25 % (in full-grown specimens from 33 to 27 %) of

the length of the body. Anal spine behind the vent present. Pays of the ventral fins 6. Head with out mucifcrons

cavities. Lateral line sharply arcuate in the abdominal region (above the pectoral fins). Vertebrae 39 or 40. Jaw-

teeth close together at the base
,

slightly compressed
,
conical (the crowns being, therefore, some distance apart), and

bluntly pointed, about half as many on the eye side as on the blind side; pharyngeal teeth almost exactly the same

as in the preceding species; lower pharyngeals also resembling branchial arches. Coloration of the eye side usually

yellowish brown, with lighter spots; pectoral fin of the same colour as the body.

R. hr. 7; D. 65—80; A. 51— 01 6 P. 10 1. 1

1

e
;

V. 6/;

C. a + 12 1. 13 + x; L. lat. ca 90; Vert. 39 1. 40.

Syn. Passer asper sive squamosus (qui a Gallis liman.de vocatur):

Rondel., De Pise., lib. XI, cap. IX. Pleuronectes oculis a

dextra, squamis asperis, spina ad anum, dentibus obtusis,

Art., Gen., p. 17; Syn., p. 33; Spec., p. 58.

Pleuronectes Limancla
,

Lin., Syst. Nat., ed. X, tom. I, p. 270;

Qvens., Vet.-Akad. Handl. 1806, pp. 54 et 220; Swartz,

Sv. Zool., No. 16; Faber, Isis 1828, p. 880; Tidskr. f.

Naturv. Kbhvn, V (1828), p. 245; Nilss., Prodr. Ichth.

Scand., p. 56; Sundev., v. We., Slcand. Fisk., ed. 1, p. 150,

tab. 34; Kr., Damn. Fisk., vol. II, p. 298; Lillj., Vet.-Akad.

Hand!. 1850. pp. 309 et 333; Nilss., Skand. Fn., Fisk., p.

627 ;
Gthr, Cat. Brit. Mas., Fish., vol. IV, p. 440; Lindstr.,

Gotl. Fisk. (Gotl. L. Hush. Sallsk. Arsber. 1866) p. 23; Coll.,

Forh. Vid. Selsk. Christ. 1874, Tillsegsh., p. 146; Malm, Gbys,

Boh. Fa., p. 525; Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol.

“ Iconogr. Fn. Ital., tom. Ill (.Pesci), No. 98 (d’ordine per la legatura), Plcitessa passer.

b Proc. U. S. Nat. Mus., vol. 2 (1879), p. 86.

c According to Day sometimes nearly 43, but this in a specimen which he believed to be a hybrid between this species and one of

the two following species.

d Sometimes 50, according to Gottsche; sometimes 62, according to Lilljeborg.

e On the blind side sometimes 9. According to Artedi sometimes 12 on the eye side.

f Sometimes 5.
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XII, p. 39 ;
Benecke, Fisch ., Fischer., Fischz. 0. u. W. Preuss .,

p. 95; Day, Fish. Gt. Brit., Irel., vol. II, p. 31, tab. CIV;

Mela, Vert. Fenn., p. 308, tab. IX; Mob., Hcke, Fisch.

Osts., p. 96; Lillj., Sv., Norg. Fn., Fisk., vol. II, p. 394.

Pleuronectes platessoides, Faber, Fisch. Isl., p. 140.

Limanda vulgaris, Gottsche, Wiegin. Arch. f. Naturg., vol. I,

Bd. 2, p. 160; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 289.

Limanda oceanica

,

v. Bemm., in Herkl., Bouw. Fn. Nederl.

Ill, p. 328.

On the coasts of Scandinavia the usual length of

the Dab is between 24 and 28 cm., and scarcely ever

more than 30 cm." The greatest depth of the body in

full-grown specimens, more than 15 cm. long, varies be-

tween about 45 and 51 % of the length from the tip of

the snout to the base of the caudal tin; while in younger

specimens, even when they have attained a length of

6 cm., this proportion may be as low as 37 %. The

length of the head is about V
4— the variations run be-

tween 23 and 27 % — of the distance between the tip

of the snout and the base of the caudal tin; and the

length of the caudal fin at the middle is from 17 to

19 % of the total length of the body.

The shape of the body is an unbroken oval, dis-

tinguished from that of the preceding species of this

genus by the circumstance that the tail is attenuated

behind the greatest depth of the body rather more

sharply and to a greater length. The body is deepest

a little behind the end of its first third, at about the

28th, 29th or 30th ray of the dorsal fin. The curves

of the upper and lower contours are alike, and even

the profile of the head is even, with the exception of

a marked depression at the eyes.

In other respects the head deviates only slightly from

the structure it possesses in the preceding and following

species. Its greatest thickness, which is generally the

greatest thickness of the body as well, measures about

7 or 8 % of the length of the body or about 35— 42 %

of its own length. The eyes are set fairly close to-

gether— the external breadth of the flat ridge between

them, at its narrowest part, measuring about V4 of the

length of the orbit — and are of fairly equal size, the

lower projecting slightly in front of the upper, which

is set so high that part of it overtops the superior pro-

file of the head. In the skull the length of the upper

orbit measures less than 1

/2 (about 44 %) of the distance

between the head of the vomer and the occipital fora-

men. The eyes themselves measure about 5 % b
of the

length of the body or 23 or 24 % c
of the length of the

head. In youth, as usual, the eyes are comparatively

larger'
7

. The nostrils are of about the same form and

position as in the preceding species; but even the pos-

terior nostril of the eye side, where both nostrils lie

in front of the perpendicular from the anterior margin

of the eyes, has its margin somewhat raised in a tubular

form. The anterior nostril of the blind side, with a

fairly large dermal flap, lies a little in front of the per-

pendicular from the anterior margin of the upper eye,

the posterior, without any elevation of the margin, just

behind this perpendicular. The mouth is small, the

maxillary bone of the eye side scarcely extending back

to the perpendicular from the anterior margin of the

pupil. The lower jaw projects slightly in front of the

upper. Its length is about the same as the least depth

of the tail, about 8 or 9 % of the length of the body or

40— 43 % of the length of the head. The teeth are some-

what conical, in the lower jaw blunt, and in the upper

jaw more pointed. They are set in a single row, which

is often irregular, at intervals less than the breadth of a

20-24
tooth. Their number on the blind side is oq ~ 9g ’

011 ^ ie

.. 8—11
,

eye side JvT
“ On the latter side they are set ante-

riorly, in the upper jaw for about 1

/3 of the length of

the mouth, in the lower jaw for about */
3
or sometimes

the whole of the length of the mouth, to a line with its

inner corner. The branchiostegal membrane, as in all

the Scandinavian Flatfishes except the Rough Dab (Dve-

panopsetta), is furnished with 6 larger rays on each side

and 2 smaller ones at the middle. The 6 large rays

are distant from the middle and only slightly flattened;

but they are not always distinct or easy to count, this

being due to the fact that the membrane does not lie

flat, with the margin behind, as in other fishes, but is

folded back, in this species and most of the others, to half

the breadth of the membrane, which thus lies double".

The position of the tins is normal, and the rays are

scaly in the ordinary manner. The dorsal tin begins

on the blind side, just behind the perpendicular from

the anterior margin of the pupil of the upper eye, and

a Couch {Hist. Fish. Brit. Isl., p. 185) mentions a specimen 33 cm. long, Day (Proc. Zool. Soc. London, 1885, p. 929) another

38 cm. long. Mobius and Heincke state that the species may attain a length of 40 cm.

6 According to Sundevall and Day sometimes 4.

c According to Sundevall sometimes 22, according to Day sometimes 21.

d In specimens about 6 cm. long the longitudinal diameter of the eye is about 6 % of the length of the body or 27 % of the length of the head.

e It is probably this peculiarity that has given rise to the statement that the Flounders have 4 or 5 branchiostegal rays.
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almost in a line with the nostrils of the blind side, and

extends back to a point, the distance between which and

the caudal fin is at least more than half the least depth of

the tail, and sometimes only slightly less than that depth.

The peduncle of the tail is thus longer than in either

of the preceding species. The longest rays of the dorsal

fin, the 34th, 35th and 36th from the beginning, are

equal in length to the postorbital part of the head (about

12 % of the length of the body) or a little shorter. The

anal fin resembles the dorsal fin, and terminates in the

same manner, but begins just behind the perpendicular

young specimens at least 10 %) of the length of the body.

It usually contains 10 or 11 rays, the two (seldom three)

uppermost simple, the others branched, and the third

and fourth longest. In exceptional cases this fin contains

12 rays". The pectoral fin of the blind side is visibly

shorter, and generally contains 9— 11 rays
6

,
the fifth

and sixth being the longest. All the rays are often

simple (at least during youth), and this is always the

case with at least the uppermost 6 or 7 rays and the

lowest ray of all. The ventral fins are still shorter than

the left pectoral fin, their length being about 8 % (during

from the base of the pectoral fins, at a distance from youth about 6 %) of that of the body. They generally

the tip of the snout that measures 27

—

33 % (in youth contain 6 simple rays, on the blind side sometimes only

about 26 %) of the length of the body. The anal spine 5, but the penultimate and antepenultimate rays are

is sharp and pointed. The caudal fin is rounded at the sometimes imperfectly branched at the tip. The third

hind margin. It contains 12 or 13 branched rays, and or fourth ray is the longest.

2 or 3 simple rays above and below, the innermost of The lumber of rays is thus inconstant in all the

the latter rays measuring 2

/3 of the length of the fin fins. The following table shows how irregularly these

and the outermost
1

/3 . The pectoral fin of the eye side variations appear:

measures
2
/3 of the length of the head or 12

—

14% (in

Length of the body „
in millimetres.

A. p. V. c.

a) 282 69 52 li 6 3 + 12 + 3=18

b) 269 68 52 12|11 6

c) 267 69 51 11 6

d) 244 68 52 12|13 6 3 + 12 + 2= 17

e) 243 68 53 10 6 18 (SUNDEVALL.)

f) 229 72 55 10 6 5

g) 222 67 54 10|9 6 18 ( „ )

h) 210 67 54 10 6 ( „ )

i) 210 76 59 10|9 6 18 ( „ )

k) 133 80 61 11|10 6 18 ( „ )

1) 94 75 55 11 6 18 ( „ )

m) 57 71 59 10 6

n) 34 74 — — — 18 ( „ )

r

fhe rays of the dorsal fin may thus vary between in the corresponding row to the anal fin. ddiey are

67 and 80 c
or to the extent of 14 rays, about

1

/5 of the

minimum number; but we have no grounds for regarding

these individuals as members of two distinct species.

It is remarkable, however, that the maximum number

of rays in this fin, as well as in the anal, apparently

appears in the younger specimens d
.

The scales are fairly large and regularly arranged,

being thus easy to count. In the lateral line they are

deeply imbedded, and number about 80 or 90b At the

middle of the bod}- there are about 30 scales in an

oblique row from the lateral line to the back and 32

oblong and so narrow that they scarcely overlap each

other at the sides, and the naked (outer) part is almost

round. At the tip they are truncate, with between 8

and 13 (sometimes as many as 20) fine, pointed, uni-

serial spines. On the blind side the scales of the hind

part of the body have fewer spines, and those of the

front part none or only one or two. On the eye side

the body is almost entirely covered with scales, large

and imbricated, as usual, on the hind part; and only

the nasal region and the snout, together with the lips

and the greater part of the jaws, are scaleless, while small

“ This is the case with the two females sent to the Royal Museum from Wisby by Professor Lindstr6m.

6 One of the above specimens from Gothland has 13 rays in the pectoral fin of the blind side.

c According to Gottsche the minimum may be as low as 65.

d Also according to Kr0YEr’s table, 1. c., p. 299.

e In different individuals we have found 79, 83, and 90 scales in the lateral line. The arched part of the line ends between the 24th and 27th scales
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scales may be found on the hind part of the upper jaw

and of the branches of the lower jaw. Most of the tin-

rays, with the exception of the very first and last rays

of the dorsal and anal fins, and the posterior rays of the

pectoral and ventral fins, are each furnished with a row

of scales. On the blind side, however, the operculum,

preoperculum and interoperculum are for the most part

naked, as well as the whole of the jaws, the snout, and

the nasal region up to the beginning of the dorsal fin.

Most of the fin-rays, too, on this side are without scales,

with the exception of the caudal fin and the middle part

of the dorsal and anal fins, where there is one row

of scales on the inner (proximal) part of each of the

rays. On this side the ctenoid scales of the body are

set in patches along the dorsal and ventral margins and

on each side of the lateral line.

The coloration of the eye side is yellowish brown,

with small, dark or brownish, sometimes reddish spots.

It may be more or less dark, and fades after death,

when the spots, too, grow indistinct. On the coast of

Bohuslan, according to Mr. C. A. Hansson", the fol-

lowing colour-varieties occur:

the coloured side dark grayish brown, entirely

undiversified;

/?, the coloured side light brown, with more less nu-

merous, small yellowish spots with a dash of red.

y, the coloured side clay-gray, shading into brown and

marked with small, more or less greenish spots.

“It is stated that variety « occurs on a hard,

clayey bottom. />' is the commonest, and occurs both

on sandy and muddy bottoms, while y, on the other hand,

seems to keep to a sandy bottom. Intermediate forms

are found, however, between all three varieties.”

The changes of growth in this species may serve as

an expression of those of the Flounders in general. The

most important of them are given in the appended table:

Pleuronectes limanda.
From Bohuslan. Most of the measurements

given by Sundevall.

From

Rail

(Scania).

From Cim-
brishamn

(Scania).

From
Wisby.

Sex. c? 9 9 9 9 9

Length of the body to the end of the caudal tin in millimetres 34 57 61 94 133 223 243 229 267 282 244 269

Length of the head in % of the length of the body to the end of the caudal fin 23.9 21.9 20.5 22.3 21.8 19.7 19.o 20.7 21.9 20.9 21.i 20.8

»’ -
'll y> 55 55 55 55 55 55 55 ,, ,, JJ

28.6 27.i 24,5 26.3 26.4 24,i 23.0 25.2 26.6 25.8 25.4 25.5

Greatest depth of the bodv _ „ „ „ ,, ,, ., ,, end „ „ ,, „ 30. s 30.7 31.1 34.c 33.9 37.6 38.7 38.4 38.2 41.5 41.8 40.9

55 55 55 55 55 55 55 5> 5* *5 55 5 5 55 55 55 ^aSC ,, ,, ,, ,,
37.5 36.o 37.2 40. o 41.o 46.1 48.0 46.8 46.4 51.2 50.3 50. o

Least
55 55 55 55 55 55 55 55 55 55 55 55 55 55 ,, ,, ,,

8.8 9.i 8.2 8.6 9.o 8.0 8.4 8.3 8.o 8.3 8.8 9.0

Longitudinal diam. of the eyes , ,, ,, . n 6.o 6.1 — 5.3 5.3 — 4.1 4.8 5.4 5.i 5.o 4.9

Postorbital part of the head „ „ ,, „ „ „ ,, „ 13.5 12.3 — — 12.8 — 12.2 12.4 12.4 12.2 12.5 12.3

Length of the right pectoral fin
,, „ „ „ „ „ „ „ „ .

— 9.i — 11.9 11.2 13.4 12.3 13.5 13.4 13.3 13.7 13.o

55 55 55 55 VCIltral ,, ,, ,, „ ,, ,, ,, „ ,, „ ,, ,, ,, ,, ,, „
— 7.o 6.5 6.5 6-4 7.i 7.7 7.8 8.o 8.o 8.6 7.o

„ „ ,, „ branch of the lower jaw ., „ „ „ „ „ ., „ ,, „ „ „
— 8.4 — 7.5 7.5 7.i 7.3 7.4 8.6 8.o 7.8 7.6

„ „ „ „ „ ,, „ „ „ „ „ „ „ „ head — 38.4 — 35.o 34.5 36.3 38.5 35.9 39.3 38.i 36.9 36.6

„ „ „ left „ „ „ „ „ „ „ „ „ „ „ „ body to the end of the caudal fin 8.8 — 9.i 8.6 8.o 7.i 8.o 8.3 9.4 8.3 8.8 8.3

„ „ „ „ „ „ „ „ „ „ „ „ „ „ head . 38.o — 44.8 40. o 36.5 36.3 41.7 40. o 42.7 40. o 41.7 40.2

Distance between the anal fin and the tip of the snout in % of the length of the body to the end of the caudal fin — 27.2 25.7 30.2 29.3 29.i 27.7 30.6 32.9 32.8 29.7 30.8

Length of the caudal fin. „ „ „ „ „ „ „ „ „ ., „ 16.4 17.2 16.4 18.4 17.3 18.4 17.6 17.9 17.6 18.9 17.0 18.2

Ohs. With regard to the young specimens in this table Sunde-
j

vall observes: In the fourth (94 mm. in length) the teeth are in form

and position like those of the largest specimen from Bohuslan. In the

two smallest (34 and 57 mm. in length) the scales are apparently

rather more rounded at the tip, and are furnished with fewer spines,

than in the full-grown specimens. Their coloration is also fainter and

more transparent, with more distinct spots, than that of the others;

and they seem to belong to the fry of the previous year. Young

specimens less than 25 mm. long are entirely transparent and colour-

less, with the exception of the eyes and the skeleton.

In spite of the fact that these measurements cannot

be absolutely accurate, several of those in the first co-

lumns being derived from the observations of different

persons, we may still draw from them the following

rules, subject, it is true, to individual variations that are

sometimes considerable. The relative length of the head

decreases with age, the greatest depth of the body in-

creases, while the least relative depth'' remains almost

the same, the relative size of the eyes diminishes, as

well as the relative length of the postorbital part of the

head, which in older specimens, however, is remarkably

constant, but the length of the fins, on the other hand,

“ By letter.

6 According to Kroyer the least depth of the body is, as a rule, nearly 10 % of the length thereof, and thus greater than it is

given in our measurements.
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undergoes even relative increase. The length of the right

branch of the lower jaw shows a remarkable similarity

to that of the ventral fin on the same side of the body,

and the length of the left branch of the lower jaw to

the least depth of the body.

The length of the abdominal cavity occupies from

V7
to 7g

°f that of the body; the secondary abdominal

cavities extend, as usual, back to the posterior part of

the base of the anal fin: we have found the termination

of the ovary to lie, on the right side, in a line with the

1 8th—20th rays of the anal fin, counting from behind,

and on the left side, in a line with the 26th ray. The short

oesophagus and the stomach extend along the upper wall

of the abdominal cavity, round the hind margin of the

liver, to the middle of the hind wall of the abdominal

cavity, where the pylorus is externally divided by a fold

from the intestine, at the beginning of which lie three

pyloric appendages. A little further along the intestine

we find another, smaller appendage. The first coil of

the intestine passes upwards, to the right, and enters the

right secondary abdominal cavity for a short distance,

scarcely half the length of the abdominal cavity proper.

The second coil lies on the inner side of the first, but

does not enter the secondary abdominal cavity.

The Dab occurs along the whole west coast of Scan-

dinavia and at least from the Murman coast (Russia) to

Iceland. It goes southwards to the Bay of Biscay, and

penetrates the Baltic at least as far as Gothland. On

the American side of the Atlantic it is represented by

three very closely allied species
0

,
which to a certain

extent combine the characters of the Dab with those of

the preceding species, as well as of the following ones.

A fourth species, which has been referred to the genus

Limanda b

,
inhabits the Pacific Ocean, and is distinguished

from the Dab essentially by its larger head and longer

pectoral fins alone. A fifth species, Pleuronectes Vegce
,

which belongs to the same group — with the lower pha-

ryngeals like branchial arches, and their teeth pointed

and set in two rows — belongs to Japan, and is distin-

guished by the less marked curve of the lateral line and

the extraordinary depth of the base of the caudal fin
c
.

The Dab (Sw. sandflundra =Sand Flounder), as shown

by its Swedish name, generally keeps to a sandy bottom

and at a depth of 10 fathoms or more d
,
but not un-

frequently ascends into shallower water. Its food is

composed of small crustaceans and other marine animals,

such as worms, shellfish, starfish and sea-urchins. Sun-

devall found the stomach and the first coil of the in-

testine in one case crammed with small Idotlieidce ( Ste
-

nosoma ), together with pieces of Annelids and sprigs of

small algte (Ceramium ,
Fucus). In two females from the

vicinity of Cimbrishamn the intestine is distended with

a considerable quantity of mussels ( Mytilus edtdis),

mostly whole and with the soft parts still undigested.

The Dab thus swallows a great portion of its food

without crushing it.

The spawning-season of the Dab occurs in spring

and early summer, probably from the latter part of

April to the month of June. The fry grow slowly. Day

mentions some young specimens, 44 mm. in length, that

were taken at the mouth of the Thames, in November,

1880. As the young specimens mentioned above, between

34 and 133 mm. long, were all taken by Fihes in Bo-

huslan, on the 19th of May, 1838, Sundevall concludes

that they cannot possibly belong to the fry of that year.

“To all appearances,” he says
e

,
“the smallest specimens

were born in the previous summer, of the roe deposited

at its beginning. The young specimen 94 mm. in length,

which has a far more robust appearance and is of the

same colour as the adult specimens, is evidently a year

older, and I would regard it as being of exactly the

same age as the larger specimen 133 mm. in length.

Both these specimens seem to be in their third year.

Hence it seems highly probable that this species re-

quires four or five years to attain its ordinary size of

from 20 to 25 cm.”

In Bohuslan this species is called sandskcidda, in

Norway sandflynder
,
and in the Faroe Islands sandflundra.

a Pleuronectes (Limanda) ferrugineus and PI. (Limanda) Beanii
,
both with very short pectoral fins, the former also with numerous

rays in the dorsal fin (D. 83— 85) and the latter with uncommonly short head, its length, according to Brown-Goode, being only about 15

% of that of the body. The third species of this group — with the lower pharyngeals narrow, like branchial arches — on the east coast of

N. America, Pleuronectes (Pseudopleuronectes) americanus has the elliptical shape of the Lemon Dab and the lateral line only slightly curved

in frout, and shows traces of the more or less tubercular ridge behind the eyes which is characteristic of the group of the Plaice.

b Pleuronectes (Limanda ) asper, with few spines on the scales and with the length of the pectoral fin of the eye side about 16 %

of that of the body.

D. 69—72 ;
A. 54—55. Least depth of the tail about 9 1

,

•>— 1

1

1
/., % of the length of the body or 28—30 % of the greatest depth of the body.

d Lindsteom obtained specimens of this species that had been taken at a depth of 70' fthms., off Gothland. Brown-Goode’s Pleuro-

nectes Beanii was taken at a depth of 120— 126 fthms., off Rhode Island.

e The same opinion recurs in KrOYER, 1. c., pp. 314—315.
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In Scania it is known as sldtta (= smooth, as it feels

smooth when the hand is passed over it from the

head to the tail) and anglepiga or angerpiga (Vang,

Thin-girl), in Blekinge, according to Nilsson sldttika

(Smooth Flounder) or fjallflundra (Scaly Flounder),

and in Gothland, according to Lindstrom, glade

(glatt — smooth). In Svensk Zoologi Qvensel and, after

him, Svartz called the species tunglik flundra (Sole-

like Flounder) or dragskcidda (Handline Dab). In

Denmark it is known as slcette (cf. sldtta, above) and

ising.

Jl

Fig. 108. Lower pharyngeals in Pleuronectes Jtesus, seen f

In Scandinavia as throughout the north-west of

Europe, north of the Spanish Peninsula, the two follow-

ing species are the commonest and, therefore, the best-

known within the genus. They are remarkable, in the

first place, for the unusually great variability of their cha-

racters, a circumstance which approximates them so clo-

sely to each other that Mobius and Heincke have declared,

not without reason, that “it may appear on closer exa-

mination that these two species are links in a common

form-series with the finest shades of distinction.” Com-

pared with the preceding species they have one common

character in the larger size of the head in the majority

of cases, a character which, as we have seen, generally

belongs to juvenile forms. In addition to this juvenile

character we find a greater prevalence in them than in

the other species, of deviations from the generic cha-

racter which fixes the right side as the eye side: sini-

st-ral and double individuals (coloured on both sides) are

comparatively common in these species.

Throughout the Scandinavian fauna, to tlie best of

our knowledge, Ave may rely upon the validity of the

character, derived from the length of the head, by Avhich

the Dab is distinguished in the above scheme from the

platessa-group*. But the above-mentioned Pacific form

of the limanda-gvoup apparently impairs the validity of

this character, and we must, therefore, have recourse to

an internal character. The first internal character that

The Dab is taken together Avith other species in

Flounder-nets and seines. It also takes a bait. Its fla-

vour is considered tolerably good. It is best during

late autumn and Avinter, before the spawning-season. In

Duhamel’s time®, and probably long before then, the

Dab had already Avon favour in France, and the inland-

ers preferred it to the Plaice, as it could be conveyed

longer distances than other Flounders Avithout losing its

flavour. It also bears the process of drying and pre-

serving like stock-fish better than the Plaice, says

Duhamel. (Sundevall, Smitt.)

'in above, and with the anterior end upward. Magn. 3 diarn.

presents itself is the structure of the lower pharyngeals

and their teeth. In all the Flounders of Avhich Ave have

already treated, the lower pharyngeals are narroAv, and

more or less resemble branchial arches, Avhile their teeth

are pointed. In the tAvo folloAving species and their nearest

relatives these bones are broader and more or less tri-

angular, and their inner margins are more or less con-

tiguous at the middle of the floor of the pharynx. They

are also furnished Avith obtuse, broad, molar teeth, some-

times arranged as closely as cobble-stones in a roadAvay

(fig. 108). Another character may. be derived from the

structure of the skull — but in this respect Ave have

examined only three species of the Platessa-group. Start-

ing from the Pole (PI. cgnoglossus) Ave have seen the

cranial part of the skull gradually groAv longer and

longer in proportion to the facial part thereof. This

relation is shoAvn above by a comparison betAveen the

length of the upper orbit and the total length of the

skull. In the Pole and the Lemon Dab the length of the

upper orbit measures about 7 2 ,
in the Common Dab only

7 9 , of the length of the skull from the tip of the head

of the vomer to the occipital foramen. In adult exam-

ples of the folloAving species, on the other hand, this

proportion is only slightly more than
l

/3 (about 34

or 35 %). The natural relation betAveen the preceding

species and the following ones becomes clearer, how-

ever, after Ave have studied the latter.

“ Traite des Peches, sect. IX, Chop. I, article V.

6 The subgenus Platessa of some authors.



392 SCANDINAVIAN FISHES.

THE PLAICE (sw. rodsfottan).

PLEURONECTES PLATESSA.

Plate XXI, fig. 2.

Body oval, its greatest depth in full-grown specimens varying between 38 and 42 % (sometimes as much as 45 %)

of its length. Dorsal fin with at most about 75 (
63— 7

6

a

) rays, anal with at most about 55 (48— 57 b
). Least

depth of the tail as a ride less than 9 % (7—8 1

J2 %
c

) of the length of the body or about 33 % (30—35 % d
) of

the length of the head, which is more than 20 % (in full-grown specimens 21—24 %) of the length of the body.

Distance between the anal fin and the tip of the snout usually less than 33 % {in adult specimens 28—32 %>, but

sometimes 34 %) of the length of the body. Anal spine behind the vent present. Bays of the ventral fins (>.

Head without muciferous cavities. Lateral line only slightly curved in the abdominal region (above the pectoral

fins). Vertebrce 43 or 44 e
. Jaw-teeth in adult specimens close-set, compressed incisors, on the eye side few, and

generally smaller and more scattered than on the blind side; pharyngeal teeth obtuse molars; the triangular lower

pharyngeals contiguous at the inner margin. Median fronted ridge between the eyes continued backwards by a

raised bar, generally with five distinct protuberances. Scales as a rule cycloid. Coloration of the eye side

grayish greenish-brown, with round, red or flame-yellow, brown-edged spots scattered on the body

and also on the vertical fins.

R. br. 7; D. (53—76(77); A. (47)52—57(61); P. 10—12;

V. 6; C. #+13— 16+#; Lin. lat., por. 80—90; Vert. 43— 44.

Syn. Platessa, Auson. (vide Gesner: De Aqnat., p. 675).

Pleuronectes oculis et tuberculis sex a dextra capitis, lateribus

glabris, spina ad anutn, Art., Gen., p. 17; Syn., p. 30;

Spec., p. 57; Lin., Fix. Suec., ed. I, p. 113; It. Wgot.,

p. 179; Pleuronectes, Sldtt-vahr, Lin., It. Scan., p. 326 et

in indice VII.

Pleuronectes Platessa, Lin., Syst. Nat., ed. X, tom. I, p. 269;

Retz., Fn. Suec., Lin., p. 330; Qvens., Vet.-Akad. Handl.

1806, p. 211; Ntlss., Prodr. Ichtli. Scand ., p. 54; Faber,

Tidskr. f. Naturv. Kbhvn, Bd. V, p. 245; Id., Isis, 1828,

p. 865; Schagerstr., Physiogr. Sallsk. Tidskr., p. 310;

Nilss., Scand. Fn., Fisk., p. 612; Ekstr., v. Wright, Stand.

Fisk., ed. 1, p. 219, tab. 60; Gthr, Cat. Brit. Mus. Fish.,

vol. IV, p. 440; Lindstr., Gotl. Liins Husb. Sallsk. Arsber.

1866, p. 26 (sep.); Coll., Vid. Selsk. Fork. Christ. 1874,

Tilltegsh., p. 144; Malm, Gbgs
,
Boh. Fn., p. 525; Winth,,

Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 39; Gigl., Espos.

intern. Peso. Berl. 1880, Sez. Ital. Cat., p. 98; Benecke,

Fische, Fischer., Fischz. West., O.-Preuss., p. 96; Day,

Fish. Gt. Brit., Irel., vol. II, p. 25, tab. Cl; Mela, Vert.

Fenn
., p. 307, tab. IX; M6b., Hcke, Fisch. Osts

., p. 91;

Lillj., Sv., Norg. Fisk., vol. II, p. 358.

Pleuronectes quadrituberculatus, Pall., Zoogr. Ross. As., tom.

Ill, p. 423.

Platessa vulgaris, Flem., Brit. Anim., p. 198; Gottsche,

Wiegm. Arch. Naturg. Jahrg. 1, Bd. 2, p. 136; Kb., Daxim.

Fisk., vol. 2, p. 248; Thomfs., Nat. Hist. Irel., vol. IV,

p. 192; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 291.

Pleuronectes borealis, Faber, Isis 1828, p. 868; Schagerstr.,

Physiogr. Sallsk. Tidskr., p. 310.

Pleuronectes Pallasii, Steind., Stzber. Akad. Wiss. Wien, Math.

Naturw. CL, Bd. LXXX, Abth. I, p. 163.

The ordinary length of" the Plaice on the west

coast of Sweden is between 25 and 35 cm., though,

even there, it often attains a larger size. Specimens

more than 60 cm. long are, however, rare in Bohusl&n.

The length of the Plaice seems nowhere to exceed 80

cm. This size is sufficient, however, to render it the

largest species of the genus.

The body is oval and, in youth especially, rather

elongated, the greatest depth, excluding the tins, vary-

ing in young specimens (less than 2 dm. long) between

44 and 49 % of the length to the base of the caudal

tin, and in older specimens between 50 and 57 % of

the latter measurement. The thickness is somewhat

less than
1

/5 of the depth. Both in the depth and

thickness, however, there are many individual varia-

tions. In this species too, we often find that when a

specimen has exceeded the ordinary size of the species,

it reverts, by a kind of reaction, to the juvenile form.

The relative length of the head decreases with age,

and varies, subject to the same remark with regard to

individual variations, in young specimens between 31

V

2

and 28 % of the length from the tip of the snout to the

base of the caudal fin, and in older specimens between

“ According to Gottsche 61—77; the latter number is also given by Artedi.
6 Sometimes 47, according to Kroyer; sometimes 61, according to Gottsche.
c Exceptionally 9.

d Exceptionally 40.

e The latter number in two of the skeletons in the possession of the Royal Museum.



PLAICE, 393

28 and 26 %, sometimes as low as 25
x

/2 %, of the same

measurement. The form of the head is wedge-shaped,

with the snout rather tumid and with a deep depres-

sion in the dorsal edge at the upper eye. The chief

characteristic of the species consists in the row of osse-

ous protuberances, usually 6 in number and of differ-

ent sizes, that extends forward from the beginning of

the lateral line of the body to the eyes. Here they

are replaced by a raised, smooth, bony keel, which bends

down between the eyes, forming a dividing ridge be-

tween them, and anteriorly divides into an angle that

includes the posterior part of the nasal cavity of the

eye side, and ends in front of each eye in a more or

less distinct knob, most developed in front of the upper

corner of the lower eye. The first-mentioned pro-

tuberances do not all belong to the head itself. The

penultimate one, which is generally the largest, is situ-

ated on the pterotic part of the temporal bone of the

skull (os squamosum vel pteroticum), but the last of all

belongs to the posttemporal bone (the suspensory bone of

the shoulder-girdle). The mouth is of about the same

size as in the last species, but the lips are more tumid.

The lower jaw is somewhat prominent, the length of

the branch of the lower jaw on the blind side varying

between about 33 and 40 % of the length of the head,

or during youth between about 10 and 9 %, and in

older specimens about 8 %, of the length of the body".

The teeth are small, in young specimens sharp and set

in two rows (at least in the blind side of the lower

jaw), but in adult specimens bluntly pointed, close-set

incisors, set in a single row in both jaws. Their num-

ber varies in different individuals, both in the upper and

the lower jaws. In the upper jaw, on the inter-

maxillary bone of the blind side, avc may find from

19 to 36
6

teeth, and on the intermaxillary bone of the

eye side, from 3 to 14 6
. In the lower jaw the branch

on the blind side is furnished Avith from 20 to 45
h

teeth, and that on the eye side Avith from 5 to 14 \

In front, in the middle of the jaws, there is a distinct

space betAveen the teeth of either side. The pharyn-

geal s, 6 above and 2 beloAv, are armed Avith broad, con-

vex teeth, set in toavs. The gill-rakers are scarcely of

average size, and are also scattered, there being 11 or

10, sometimes only 7, on the first branchial arch. The

nostrils are situated as in the preceding species, those

of the blind side lying in the middle of the deep de-

pression of the dorsal edge at the upper eye. But the

anterior nostril of the eye side is long and perfectly

tubular, while that of the blind side is more distinctly

cut in an oblique direction. The posterior nostrils are

like slits, in most cases Avith the margin more or less

raised in a tubular form. At the margin of the tubes

formed by the anterior nostrils Ave find, in front, a

small, pointed, dermal flap, Avhich is more distinct, hoAV-

ever, in the folloAving species. The tongue is narroAv

and pointed, as is generally the case in this genus, and

Avithout teeth. The gill-openings are middle-sized, and

are furnished Avith 7 branchiostegal rays. The eyes are

generally set on the right side, seldom on the left,

their longitudinal diameter, in specimens of average

size (33—34 cm. long), being about x

/5 (18—21 %) of

the length of the head; and the loAver eye is only

slightly in front of the upper.

The body is covered, as a rule, with cycloid scales

alone, Avhich are thin and deeply embedded, contiguous

but not imbricated. The scaly covering extends for-

ward to the eyes and along the cheek beloAv the loAver

eye, to the articulation of the under jaAv; but on the

blind side the operculum and the greater portion of

the preoperculum are naked. Imbricated scales occur

on the eye side of the larger rays in the dorsal and

anal fins
0 and on both sides of the caudal tin. The

pectoral and ventral fins of the eye side are also partly

covered Avith scales, but only at the base. There is

one variety, hoAvever, Gottsche’s Platessa Pseudoflesns

(1. c., p. 143) and Nilsson’s varietas baltica
,
commonest

in the Sound and the south of the Baltic
07

,
and knoAvn

at Abekas as honing

e

(bastard), “because it is believed

to be a hybrid between the Plaice and the Flounder,”

Avhich is distinguished by ciliated scales, as a rule only

on the eye side, Avhich are imbricated even on the body,

and are most distinct along the lateral line and the

bases of the dorsal and anal fins, and on the head.

The course of the lateral line, Avhich is slightly

arcuate above the pectoral fins, is straight from this

point, and fairly closely folloAvs the middle of the sides,

“ In very large specimens there is sometimes a reversion to the juvenile form.

14—36
0 The latter number in a female 65 cm. long. In this case the dentition-formula was: .& 14—45
c Very often, however, these scales are wanting.

d Kr0YER found this variety off Hastholm as well'

Scandinavian Fishes. 50
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out over the caudal fin. The occipital branch (supra-

temporal, Traquair) runs, as usual, upward and for-

ward towards the beginning of the dorsal fin, and is

simple in the great majority of cases, but sometimes

(fig. 106) divides superiorly and sends out a small

branch (sptr) in a backward direction. Here we have

a trace of resemblance to the North American forms,

which are distinguished by a more developed dorsal

branch of the system of the lateral line.

The dorsal fin begins on the blind side, as in the

preceding species, but a little further forward, the first

ray being inserted, in normal specimens, somewhat to

the left of the posterior nostril of the blind side and

in a line with the anterior margin of the pupil of the

upper eye. It ends at a distance from the caudal fin

about equal to V3
of the postorbital length of the head,

and its base occupies as a rule about 84—86 % (some-

times as much as 88 %) of the length of the body to

the base of the caudal fin. Its greatest height, situated

generally between the 30th and 40th rays from the

beginning (on an average at the 36th), is about 12— 15

% (on an average 14 % and sometimes nearly 16 %) of

the length of the body minus the caudal fin. All the

rays are simple. The anal fin, which is of the same

shape as the dorsal, begins below the insertion of the

pectoral fins, at a distance from the tip of the snout

that only seldom" attains or exceeds 40 % of the length

of the body to the base of the caudal fin. Its greatest

height, situated on an average at about the 20th ray

from the beginning, is generally about the same as that

of the dorsal fin, and the length of its base is never

less than 60 % (sometimes as much as 68 %) of the

length of the body minus the caudal fin. The pectoral

fins, which are inserted just below the hind point of

the operculum, are rather obtuse and oval, and contain

10

—

-12 rays on the eye side, 9— 11 on the blind side.

On the eye side the uppermost 2—4 rays and the low-

est one or two are simple, which is generally the case

with all the rays, or at least most of them, the middle

ones excepted, on the blind side. The other rays are

branched. The first ray is not half so long as the se-

cond, and the third or fourth ray is the longest. The

ordinary length of the pectoral fin of the eye side in

the males is between 13 and 15 % of the length of the

body minus the caudal fin, in the females between 10

“To the best of our knowledge only in young and very lar

of the length mentioned.

6 Sometimes 13, seldom 12 or even 16.

and 12 96 thereof: on the blind side this proportion is

about 1 1 % in the males and about 9 % in the females.

The ventral fins are more pointed, almost equal in size,

and fairly alike in both sexes. They contain 6 simple

rays, and their length is about 10 or 11 % (sometimes

8 or 12 %) of the length of the body to the base of

the caudal fin. The caudal fin, the median length of

which varies between 20 and 26V2 % of that of the

rest of the body, is obtusely rounded and generally

contains 14 branched rays
6

,
and 3 simple supporting

rays above and below. The vent lies a little to the

blind side. The spine at the beginning of the anal fin

may sometimes be hidden, especially in large speci-

mens, by the skin.

The internal organs are in all essential points the

same as those of the preceding species. The length of

the abdominal cavity is
1

/ fi
or

l

/7 of that of the body.

At the boundary between the stomach and the intestine,

at the upper part of the hind wall of the abdominal

cavity, we generally find 2 or 3 short pyloric append-

ages, and further down the intestine is furnished with

another similar, but somewhat shorter appendage. The

intestine forms only 2 coils, the one within the other,

and enters only a short distance into the secondary

abdominal cavity of the eye side. Both the secondary

abdominal cavities seem, however, to attain the same

length as in the preceding species. In the males they

are, as usual, but little developed.

The coloration, with the red spots, which are half

the size of the eyes or somewhat larger, but have a dark

or sometimes light border, which renders them as large

as the eyes or even larger, is olive-brown or chestnut,

but varies as in all the Flounders, being lighter in young

specimens — in very young ones light gray, resembling

the colour of sand or gravel — and in old specimens

usually darker. The arrangement of the spots seems

generally to be irregular; but in most cases they lie

in longitudinal rows. At least one of these rows runs

parallel to the dorsal fin and one to the anal, at their

bases, and in young specimens there are five or six spots

in the row along the base of the dorsal fin, and four or

five along that of the anal. The blind side is white, but

in large specimens generally marked with scattered, red

or brown spots. The tips of the rays in the dorsal and

anal fins are also white; and the pectoral and ventral

(overgrown) specimens. As a rule this distance measures 34— 38 %
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fins are without spots. The iris is silvery white, with a

narrow brassy ring round the dark blue pupil; but this

ring usually vanishes some time after the death of the fish.

Reversed specimens of the Plaice, as of the other

Flatfishes, occur sometimes, though not very often, with

the eyes and the colour on the left side. We may also

meet with double specimens, with both sides coloured

and sometimes with the characteristic row of bony pro-

tuberances repeated on the blind side of the head, or

albinos, entirely or partly white or golden like Goldfish,

but with handsome orange spots (Mobius and Heincke)".

The Plaice occurs along the whole west coast of

Europe, from the extreme north down to the south of

France. As appears too, from the list of synonyms,

we can find no specific difference between the Plaice

and the form from Alaska and Kamchatka described

by Pallas under the name of Pleuronectes quadri-

tuberculatus and by Steindachner under that of Pleuro-

nectes Pallasii. A young Plaice from the White Sea

(fig. 109) corresponds, as far as Ave can judge, exactly

to this form, Avith the only exception that in Stein-

daciiner’s figure, and also in a specimen taken by the

Vega Expedition in Port Clarence, the body is narroAver

behind. Thus, the Plaice seems also to occur in the

basin of the Pacific. South of France Ave have no re-

corded instance of its occurrence in the Atlantic
6

;
but

according to Giglioli, Professor Trots found two spe-

cimens in the fish-market of Venice, a circumstance

Avhich apparently sIioavs its occurrence in the Adriatic.

It also enters the Baltic. We have learnt from the lips

of Baron G. C. Cederstrom that it is caught some-

times, though extremely seldom, in the seine, oft’ Ingaro

in the island-belt of Stockholm. According to Lind-

strom (1. c.) it is occasionally taken in summer on the

coast of Gothland. According to Seidlitz
c

it is in-

cluded by Kawall among the fishes of Courland; but

the statement is considered doubtful, as well as Fischer’s

account of its occurrence in the Gulf of Finland. In

the south and Avest of the Baltic it is not uncommon,

and still less so in the Sound and the Cattegat. “No-

Avhere in Danish Avaters within the Skaw is the Plaice

entirely wanting,” says Winther, “but there is a con-

siderable difference in the frequency of its occurrence

at different spots, OAving to certain peculiarities in its

manner of life. It spaAvns at the end of Avinter or

early in spring, at a depth of three or four fathoms.

During summer the Plaice retire sloAvly from the spaAvn-^

ing-places to deeper Avater, and during the greater part

of the year they remain at a depth of 15 or 16 fa-

thoms, Avhere they pass the Avinter. If a piece of water

does not possess sufficiently Avide stretches of this depth,

but only contains small holes or consists chiefly of

patches of shalloAver Avater, here and in the adjoining

Fig. 109. Young Plaice from Archangel, forwarded to the Royal

Museum by Lieut. H. Sandeberg (= Pleuronectes quadrituberculatus
,

Pallas; Pleur. Giersii, Sandeberg). a and b, natural size; c, the

mouth, opened and magn. about 6 diam., to show the pointed jaw-

teeth of young specimens.

shalloAvs the Plaice is ahvays of rare occurrence, as for

example in the extensive reach of Avater along the

north coast of Funen.”
•»

In the Cattegat the Plaice is fairly common. Off

Anholt, between February and August, 1885, 45,456

kgrm. of Plaice Avere taken by the fishermen from

Hornbnek (Zealand) alone
d

. The entire catch of the

a A specimen of this variety, lemon-yellow, clouded with a darker colour at the middle of the body and on the eye side of the jaws,

was caught on the west coast of Jutland iu February, 1890, and sent to the Royal Museum by Mr. 0. Fredericksen of Copenhagen.

6 Benecke (Handbuch d. Fiscliz. u. Fischer
,
Max v. d. Borne — p. 113) states, though without giving any authority for his state

ment, that the Plaice occurs as far south as the coast of Portugal.

c
. Fauna baltica, p. 118.

d Dansk Fiskeriselskabs Medlemsblad, 1886, p. 24.
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Danish Plaice fishery within the Skaw, during the

year 1885, was valued at 836,881 crowns (£46,493)“.

According to v. Yiilen h about 2 million Plaice, of a

value of 133,000 crowns (£7,390), were taken in 1879

off the coast of Bohuslan. At the Skaw large quanti-

ties of Plaice are taken and conveyed thence to Gothen-

burg, where they are, therefore, known as skavskciddor

or skabosJcaddor. According to A. W. Malm the Plaice

is “common along the coast of Bohuslan, where it

generally keeps to a bottom of firm sand, at a depth

of 10— 14 fthms., and prefers spots close in shore or

at the edge of the gutters between islands and islets,

where there is usually a strong current in some di-

rection or other.” The larger specimens, which are

found even in the Sound, are known by the Danish

fishermen as prmsteflyndre (Priest-flounders, i. e. fit for

a priest’s table) or hansinger. Many of them are uoav

sent, together with Plaice of ordinary size, by rail to

Stockholm, where they are known in the market as

Tiungsflundror (King’s Flounders). Faber regarded these

King’s Flounders as a distinct species (Pleuronectes

borealis), while Gottsciie took them to be a special

variety of the Plaice. The King's Flounder is said to

be distinguished by the light ring round the red spots,

most distinct on the dorsal and anal fins, the usually

hidden anal spine, and a number of characters which

we have noticed above as retrogressions to the juvenile

type. But the irregularity in the appearance of these

characters, the transitions to the common Plaice, and

finally the fact that no young King’s Flounders have

ever been found, induced both Nilsson and Ivroyer

to declare that the King’s Flounder is nothing more

than an old, overgrown stage of this species.

In the North Sea the Plaice is — or at least has

been — still more common and still more remunerative

to the fisherman than in the Cattegat and Skager Rack.

An important fishery for this species is also pursued

in the English Channel and the Irish Sea. After the

great strides that the trawl-fishery has made in later

years, complaints may be heard in most places that

the Plaice, like other Flatfishes, has become consider-

ably rarer; but as recently as 1888 the statistical re-

ports show" that during this year Plaice were imported

into England and Wales to a value of £614,585. On
the coast of Iceland the Plaice is also found and seems

to be by no means rare; but it is unknown in Green-

land and on the east coast of North America.

For the purposes of the table the Plaice is regarded

as one of the best of the Flatfishes. It comes next to the

Sole and the Turbot, or, in the opinion of many, a little

lower, next to the Halibut; and its abundance places it

within the reach even of the poor. In London especially

it is consumed in large quantities'
2

;
but in other large

towns as well, Copenhagen and Hamburg for example,

it is one of the most important fishes in the market.

Its flesh is white and firm, arid is best when fried.

During the spawning-season •— winter and spring 6 —
its flesh is rather flabby; but, as great numbers of

Plaice spawn at different times, specimens fit for table

may be procured even during this period.

Like the rest of the Flatfishes the Plaice generally

leads a sluggish life, hidden in the sand, where it

speedily covers itself with a fetv strokes of its fins, so

completely that only the head or even only the snout

and the mobile eyes are in sight. HoAvever, it is not

at all destitute of the poAver of motion, and at need

is one of the SAviftest of fishes. “In October, 1869,”

says Buckland', “I Avitnessed the drawing of a seine

net opposite our oyster fishery at Reculvers, near Herne

Bay, Kent, Avhen a considerable number of plaice were

caught; but just as the net arrived at the edge of the

Avaves it “rolled,” and nearly all the plaice escaped.

A fisherman cried, “Look out, they’ll sand!” a capital

expression, for I found that the fish sunk into the sand

Avith such rapidity that the operation must be seen to

be believed. The plaice lifts up its head and the upper

third of its body and then brings it doAvn on the sand

three or four times Avith sharp, quick raps; a small

cavity is thus made in the soft, Avet sand, Avhich at

once fills Avith Avater; the fish then Avorks its fins on

“ Ibid., p. 82.

6 Not. iib. die Schwed. Fischereien, Supplement to the Catalogue of the Swedish Department, Fisheries Exhibition Berlin, 1880.

c Fish. Trades Gazette
,

vol. VI, No. 295 (12th Jan., 1889), p. 8. The catch of Plaice in Scotland and Ireland is not included

here. It is summed up in the tables with the catch of other fishes.

d Cf. Holdsworth, Deep Sea Fishing, p. 17.

e Among some Plaice from Gothenburg that were purchased here in Stockholm at the beginning of May, 1889, some had not yet

begun to spawn and were of excellent flavour, while others were new-run and hardly fit to eat.

f Nat. Hist. Brit. Fishes, p. 180.
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each side of its body with such a rapid motion that

they seem almost to vibrate. These combined efforts

enable the fish to conceal itself almost quicker than

the eye can follow, and nothing can be seen but its

eye, which is of a lovely emerald colour.” The Plaice

is also capable of making speedy migrations; and it is

well known that a fishing-ground may one day afford

an abundant catch, and the next be entirely unproduc-

tive. Bkehm “ also quotes the perhaps exaggerated state-

ment of a captain who said that for a whole day he

had watched the Plaice swimming one after another

over a sandbank, in a shoal so dense that not a glimpse

of the bottom could be seen, though the water was

clear and transparent.

The Plaice also inhabits fresh water. Krgyer

found it
6

,
though the specimens were only small, in

Gaarby Lake, at the extreme north of Jutland; and

Feddersen 8
assigns it to the Laastrup, a stream that

falls into Liim Fjord. Blanchere also states'* that it

freely ascends the French rivers which have a sandy

bottom, as the Loire, Garonne, Dordogne etc. In the

Dordogne it is even said to deposit its spawn.

The Plaice feeds on all those marine animals which,

like itself, prefer a sandy bottom, small fishes, chiefly

Sand-eels (Ammodytes), and lower organisms, princip-

ally mussels, the shells of which it crushes with its

pharyngeal teeth. In most cases the anterior part of

the intestine is crammed with bits of mussel-shells.

Annelids, crustaceans, and Echinoderms (sea-urchins and

starfish) also form an important part of its diet.

In Bohusl&n the spawning-season of the Plaice

begins in early spring, in April according to Ekstrom,

or even in February according to Malm 8
. Kroyer ob-

serves that even in December he has found the ovaries

well-developed, and during mild winters has met with

breeding Plaice even in January. In a female nearly

2V4 kgrm. in weight Buckland 7 found the ovaries to

weigh nearly
1

/3 of the weight of the fish, and he

estimated the number of the eggs at 144,600. LIensen

arrived at the following results 7
:

P 1 a i c e.

Length of Weight of AVeight of Number of

the body. the body. the ovaries. the eggs.

48 cm. 1,050 gr. 66.0 gr. 300,000

36 „ 457 „ 132.5 „ 80,940

31 „ 374 „ 113.4 „ 111,300

The average size of the ripe eggs of the Plaice,

according to the latter writer, is 1*7— 1*8 111m. They

are then transparent, colourless and without oil-globules.

In salt water they float, but in brackish water they

sink to the bottom. The newly-hatched fry, according

to Hensen, are about 5'26 mm. long, with pigmented

eyes, a large vitelline sac, and the vent close to the

latter. According to observations made by Mobius and

Heincke in an aquarium the transference of the eye in

the young specimens is completed in four weeks. During

the summer they are met with in inlets and at shallow

spots with a sandy bottom. At the end of July, ac-

cording to Kroyer, the fry are about 3 in. long; and

Fries forwarded to the Royal Museum young Plaice

between 70 and 83 mm. long, which had been taken

in Bohuslan in July, 1835. ft. seems doubtful, how-

ever, whether these latter specimens belonged to the

fry of that year 7
'. As late as the end of September,

Sandeberg’s Expedition of 1877 obtained young Plaice,

between 29 and 43 mm. long, off Waideguba to the

extreme west of Kola Peninsula, thart had not yet ac-

quired the characteristic row of protuberances behind

the eyes. Fry of this size are distinguished by the

gray colour of the body, densely mottled with dark

brown and red spots, a colour which they still retain

at a length of 70—80 mm., when the row of pro-

tuberances has already appeared. The most trustworthy

character, to distinguish them from the fry of the

following species, consists in the number of the fin

rays, the somewhat deeper form of the body, and the

shorter peduncle of the tail. The length of the base

of the anal fin— more than half that of the body—

0 Thierleben
,
Bd. 8, p. 192,

b Tidskrift for Fiskeri, l:ste Aarg., p. 44.

c Naturhist. Tidskr. Kbhvn, ser. 3, vol. XII, p. 76.

d Nouv. Diet. Gen. cles Peches, p. 636.

c As we have remarked above, some of the Bohuslan Plaice purchased in Stockholm in 1889 were evidently ready to spawn at the

beginning of March.

f Nat. Hist. Brit. Fisli., p. 180.

CJ Vierter Ber. Comm. Wiss. Unters. Deutseh. Meere (1877— 1881), p. 306.

h Cf. the remarks on the growth of the preceding species.
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to the best of our knowledge is also a trustworthy

character.

In the North Sea the Plaice is taken chiefly in the

trawl, a huge pocket-net kept open at the top of the

mouth by a bar between 10 and 15 m. long, which

has a heavy frame of iron (the trawl-head) at each

end, and at the bottom fastened along a. thick rope

(the ground-rope) which trails along the bottom. In

Scandinavian waters it is generally taken in large-

meshed nets, known as Flounder-nets. In Norway, at

suitable spots, it is also speared, according to Lillje-

borg. In the sea it seldom takes a bait; but in the

French rivers, according to Blanchere, the Plaice is

taken with hook and line, worms being used as bait.

In Bohusl&n the species is known as Bodspotta

(Red-spot). In the south of Sweden it bears the more

Danish name of Bodspcitta or simply Spdttci, or is

sometimes called Slcalla (cf. its German name Scholle).

At Kullen it is also known as Slcitta (Smooth); and

Qvensel (1. c*.) and Ekstrom® state that in Bohuslan

it is also called Mareskadda or Marieskadda.

(Ekstkom, Smitt.)

THE FLOUNDER (sw. sicrubbskaddan).

PLEURONECTES FLESUS.

Plate XXI, fig. 1.

Body oval
,

the greatest depth in full-grown specimens varying between 38 and 43 % (sometimes 44 %) of the

length. Dorsal fin with at most about 60 (53— 62) rays
,
anal with at most about 40 (37—42 b

). Least depth

of the tail usually less than 8 % (6'8— S'2 %) of the length of the body, or about 32 % (28—36 %) of the length

of the head , which is more than 22 % (in adult specimens 22 x

f—25'f %) of the length of the body. Distance

between the anal fin and the tip of the snout as a ride more than 34 % (in adult specimens 34—39 %, but some-

times 33'3 %) of the length of the body. Postabdominal bone ending in an anal spine projecting forward. Bays

of the ventral fins 6. Head without muciferous cavities. Lateral line only slightly curved in the abdominal

region. Vertebrce 35—37. Jaw-teeth
,
pharyngeals and pharyngeal teeth like those of the preceding species. The

frontal wall between the eyes continued backivards by a (more or less distinct) raised bar, rough with a number

of small tubercles and at the extreme end (above the operculum) somewhat ividened. Scales of the body partly

cycloid, but usually for the most part changed into spinous warts, the largest of which are set in a row on the

margin of the body, along the bases of the dorsal and anal fins, there being one spinous wart on each side of

these fins in the interval between each ray and the next one to it. Coloration of the eye side grayish brown with

darker, cloudy spots and irregular stripes, and also round, red or yellow, not ocellated, often indistinct
,
small

spots; ground-colour sometimes blackish blue.

R. br. 7'; D. 53—62 c
;

A. 37—42 P. 9 e— 11; V. 6;

C. x + 12 + ,v; L. lat. por. 72—85 ( + 24 ad 29 in pinn. caud.);

Vert. 35—37.

Syii. Le Flez, Belon, La nature et diversite des poissons, p. 141.

Pleuronectes oculis a dextris, linea laterali aspera, spinulis

supine ad radices pinnarum, dentibus obtusis, Art., Gen.

p. 17; Syn., p. 31; Spec., p. 59.

(?) Pleuronectes oculis a sinistra, linea laterali utrinque aculeata.

Art., Gen., p. 18; Syn., p. 32; ex Willughby, Hist. Pise.,

p. 93 (Rhombus aculeatus
,

Rondel.) D. 66, A. 50 (vix

flesus); hinc vero Pleuronectes passer, Lin., Syst. Nat., ed.

X, p. 271.

Pleuronectes, Skrobba, Lin., It. Scan., p. 326 et in indice VII.

Pleuronectes flesus, Lin., Syst. Nat., ed. X, tom. I, p. 270;

Fn. Suec., ed. II, p. 116: Betz., Fn. Suec. Lin., p. 331;

Qvens., Vet -Akad. Ilandl. 1806, p. 214; Swartz, Sv. Zool.,

Bd. 2, No. 46; Hollb., Beskr. Boh. Fisk., Gbgs Vet., Vitt.

Samh. N. Handl., IV, p. 38; Nilss., Prodr. Ichth. Scand.,

p. 55; Ekstr., Vet.-Akad. Handl. 1834, p. 53; Gottsche

(Platessa), Arch. f. Naturg. I (1835), Bd. 2, p. 146; Kr.,

Damn. Fisk., Bd. 2, p. 276; Lillj., Vet. -Akad. Handl. 1850,

p. 306; Nilss. (Pleuronectes), Skand. Fn., Fisk. p. 618;

Ekstr., v. We., Skand. Fisk., ed. 1, p. 215, tab. 55; Gthr,

Brit. Mus. Cat., Fish., vol. IV, p. 450; Sieb. (Platessa),

Sussiuasserf. Mitteleur., p. 77 ;
Mgrn, Finl. Fisk. (disp.

“ Gbgs Vet., Vitt. Samh. Handl., Ny tidsfoljd, 1 baft., p. 39.

b Sometimes 45, according to Gottsche.

c Sometimes 63, according to Steindachner.

d Steindachner gives, as rare exceptions, however, 46—48 rays in the anal fin. So large a number has never been found in the

northern PI. flesus, but probably occurs in a Mediterranean variety, Bonaparte’s and Canestrini’s PI. passer.

e Sometimes 8; according to Kroyer.
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Ilelsingf.), p. 24; Blanchard (Pleuronectes), Poiss. cl. eaux

clouces Fr., p. 267; Lindstr., Gotl. Fisk. (Gotl. Lans Hush.

Sallsk. Arsber. 1866), p. 22 (sep.); Steind., Stzber. Akad.

Wiss. Wien, Math.. Naturw. Cl. LVI1 (1868), I, p. 719;

Coll., Vid. Selsk. Forh. Christ. 1874, Tillsegsh., p. 146;

ibid. 1879, No. 1, p. 82; Malm, Gbgs, Boll. Fn., p. 530;

Winth., Naturb. Tidskr. Kbbvn, ser. 3, vol. XII, p. 41;

Fedders., ibid., p. 76; Mela, Vert. Fenn ., p. 306, tab. IX;

Day, Fish . Gt. Brit., Irel., vol. II, p. 33, tab. CV
;

Mob.,

Hcke, Fisch. Osts., p. 95; Lillj., >Sv., Norg. Fisk., vol. II,

p. 376; Mela, Sundm., Finl. Fisk., pi. XXIII.

Pleuronectes passer, Bl., Naturg. Fisch. Deutschl., II, p. 57,

tab. 50; Retz, Fn. Suec. Lin., p. 333; Qvens., Vet.-Akad.

Hand.]. 1806, p. 218; Hollb., Beskr. Boh. Fisk., 1. c., p.

48; — var. (A. 46—48): Bonap. (Platessa ), Fn. Ital., Ill,

Pesci, tav. No. 98, fig. 1; Canestrini, Arch. p. 1. Zool.

cett., vol. I, fasc. I, p. 8, tab. I, fig. 1 ;
Mor. (Flesus),

Hist. Nat. Poiss. Fr., tom. Ill, p. 301; PI. italicus, Gthr,

Cat., 1. c., p. 452.

Pleuronectes stellatus, Pall., Nov. Act. Petrop., I, p. 347, tab.

9, fig. 1, Zoogr. Rosso- Asiat., tom. Ill, p. 416; Rich., Fn.

Bor. Am., Fish., p. 257; (Platessa) Zool. Vog. Herald, p.

164, tab. XXXII, fig. 1— 3; Gthr (Pleuronectes), Cat., 1. c.,

p. 443; Jord., Gilb., Bull. U. S. Nat. Mus., No. 16, p. 835;

Br. -Goode, Fisher ., Fish.-Industr. U. S., p. 184 (Jordan),

tab. 46 (Todd). — Striato pinnatus (Tiles.), pinn. dors, et

anal, sat altis, pinn. pect. sat longis, spatio interoculari

plerumque sat rnagno. Varietas forsan, vix species distincta.

Pleuronectes luscus, Pall., Zoogr. Ross. As., tom. Ill, p. 427

(adn. A. 46); Nordm. (Platessa), Vog. Russ. Merid., Demid.,

vol. 3, p. 532, tab, 27 et 28.

Flesus vulgaris, Mor., 1. c., p. 299.

Pleuronectes Bogdanovii

,

Sandeberg, Bull. Soc. Natur. Moscou,

LIII (1878), No. 3, p. 236.

The usual length of the Flounder in Scandinavian

waters is about 20—25 cm., though it sometimes rises

as high as about 37 cm." In other waters it seems to

attain a much greater size''. The greatest depth, be-

tween the tins, is about half the length from the tip of

the snout to the base of the caudal tin''. The least

depth, that of the peduncle of the tail, is between about

V10 and l

/i 2
°f the same length. Greatest breadth

(thickness) Vs of the depth. The head is compressed

and heart-shaped, its length being 27—31 % (on an

average 28
1

/ 2
—29 1

js %) of the length of the body to

the base of the caudal fin. The row of protuber-

ances on the head which is so characteristic of the pre-

ceding species, is not unrepresented here. In this spe-

cies too, we find a raised, bony ridge, at the same spot

and with the same curve back from the eyes, behind

somewhat widened and interrupted above the gill-cover,

and continued by a rough or smooth knob on the post-

temporal bone. Here, however, the surface of the bony

ridge -

is not broken up into distinct, separate protuber-

ances, but is only rough with small tubercles or some-

times for the most part smooth. In this species too,

the mouth is of moderate size, with tumid lips. The

lower jaw projects slightly beyond the upper; and the

length of the branch of the lower jaw on the eye side

varies between about 33 and 38 % of the length of the

head or between about 9 and 7V2 % of that of the

body. The jaw-teeth resemble those of the preceding

species; but even in adult specimens of this species we

have sometimes found them set in two rows on the

blind side, both in the lower jaw and on the inter-

maxillary bone. It is also very common — most com-

mon, it would appear, in the south — that, the pointed

form which the jaw-teeth possess during youth, is to

a certain extent persistent in adult specimens, the jaw-

teeth then being bluntly pointed, less distinctly chisel-

shaped, and separated from each other at the tip. In

the upper jaw we have counted 14—25 teeth on the

intermaxillary bone of the blind side, and 8— 12 on

that of the eye side. In the lower jaw these specimens

had 14— 2G
d

teeth on the blind side and 11— 16 on

the eye side. The pharyngeal apparatus is essentially

the same as in the preceding species. In the roof of

the pharynx we find on each side an oblong, roundish,

fleshy swelling, armed with several transverse rows of

blunt teeth. The osseous framework of this swelling is

formed by the three upper pharyngeals, which are each

furnished with two (according to Kroner sometimes as

many as four) rows of teeth. The lower pharyngeals

(fig. 108, page 391 above) are broader than in the pre-

ceding species and more abundantly furnished with

teeth, which in several irregular rows almost entirely

fill the upper surface of the bones. The hindmost of

these teeth, a row on the posterior, concave margin of

the triangle, are much more like the jaw-teeth in shape,

being bluntly pointed, cylindrical, and curved somewhat

forward. The number of gill-rakers on the first branch-

ial arch varies between 12 and 16.

“ M6bius and Heincke say 50 cm. On the French coast, according to Moreau, the species sometimes attains a length of 45 cm.

b Pleuronectes stellatus, in which we have failed to find any specific difference from our species, attains, according to Jordan, a

length of nearly 3 ft. on the Californian coast.

c On an average about 49 or 50 /, but in the males generally less than 47 %, in the females more, and in the latter sometimes as

much as 53 %. In comparison with the total length of the body, it is a rule that in the males the greatest depth of the body is less than,

in the females more than or equal to, 40 % of the length of the body to the end of the caudal fin.

d One specimen has 24 teeth in an outer row and 8 in an inner row, the latter being set at about the middle of the outer row.
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The nostrils resemble those of the Plaice, both in

form and position; but the anterior are somewhat more

distinctly incised in an oblique direction at the top,

and their pointed marginal flaps are somewhat longer

and more distinct. The eyes are set on the left side,

at least half as often, if not in quite so many cases, as

on the right. Their position is the same as in the

Plaice, but their size is less. In specimens between

about 16 and 26 cm. long the longitudinal diameter of

the eye is about 16 or 17 % of the length of the head,

and in specimens between 29 and 32 cm. long about

15 or 14 %.

In this species also, the body is furnished with

cycloid scales, imbricated only at the end of the tail

and on the base of the caudal tin, and these smooth

scales are more or less deeply imbedded in the thick

skin. But their occurrence is confined, in ordinary

cases, to the intervals between the spaces covered by

sharp, spinous scales. Sometimes they are scarce, or

may even be wanting on certain parts of the body.

The spinous scales are either ordinary ctenoid scales,

with spines only at the hind (free) margin, or trans-

formed into spinous warts, with erect spines all round

their surface. These scales or warts occur on both

sides of the lateral line and on the head; but their

number is very different in different specimens. In

some cases they are scattered over the whole of the

coloured side of the body, thickest, 'however, at the

sides of the lateral line. On the blind side they ap-

pear generally at the lateral line and seldom on the

belly. The greater portion of the blind side of the

head is always naked. At the base of each fin-ray,

but set in the spaces between the roots of the rays,

both in the dorsal and the anal fins, we find a large

spinous wart. This row of warts seldom extends,

however, to the end of the fin on the tail, and

in most cases it is double on the anterior part of

the body. In some cases the body is entirely smooth,

with the exception of the spinous warts at the bases

of the dorsal and anal fin-rays and a few on the

head and at the lateral line. This is the case with

the variety brought home from Archangel by Lieute-

nant Sandeberg and described under the name of Pleuro-

nectes Bogdanovii, of which equally typical specimens

may be found in the Baltic. Among the varieties of

flesus this form is evidently a deviation in the opposite

direction to that taken among the varieties of platessa

by pseudoflesus

;

and thus the two species approach each

other in their varieties.

The lateral line, which begins at the bent, osseous

ridge on the head, forms a curve that is often scarcely

perceptible, above the pectoral fin, and then runs straight

out to the extreme tip of the middle ray of the caudal

fin. On an average we find 76 pores in this line on

the body, and 26 on the caudal fin.

The dorsal fin begins, as in the preceding species,

above the upper eye, but ends at a distance from the

caudal fin that may sometimes be equal to the least

depth of the tail, and is at least 80 % thereof or 35— 46

% of the postorbital length of the head. The base of

the dorsal fin as a rule occupies about 77—83 % (some-

times as much as 86 %) of the length of the body to

the base of the caudal fin. Its greatest height, which

generally occurs between the 27th and 33rd rays (on

an average at the 30th) from the beginning, is about

13— 16 % (on an average 14V2 %) of' the length of the

body minus the caudal fin. All the rays are simple

and scalelessfi The anal fin, which is analogous to the

dorsal in shape and structure, begins at a distance from

the tip of the snout which, in our specimens, is never

less than 40 % (in most cases between 41 and 46 %)

of the length of the body to the base of the caudal

fin. Its greatest height, which occurs between the 13th

and 16th rays (on an average at the 15th), is generally

somewhat greater than that of the dorsal fin
6

;
but the

length of its base is only seldom 60 % (generally be-

tween 51 and 58 %) of the length of the body minus

the caudal fin. The pectoral and ventral fins essentially

correspond to those of the Plaice; but in the former

the length of the first ray is more than half, or at

least half, that of the second ray or even of the third,

which is the longest. The caudal fin is of the same

“ Nordmann (1. c.) states, however, with regard to the Black Sea form, that of 12 specimens 2 were furnished with “ciliated scales

on the middle rays of the dorsal and anal fins.’ In two small specimens, respectively 13 and 14 dcm. long, which Hedenborg has sent

home to Stockholm from the Bosphorus, the middle rays of the dorsal and anal fins are also rough with scattered, spiny scales. These spe-

cimens are entirely destitute of ctenoid scales on the body with the exception of the usual row of spinous warts— and these are small —
along the bases of the dorsal and anal fins, and the bony tubercles on the cranial osseous ridge between and behind the eyes. This ridge,

by its extraordinary breadth behind, reminds us very much of the Arctic forms which we are just about to describe.

6 In 12 full-grown specimens the greatest height of the anal fin measures on an average 1

5

x
/2 % of the length of the body minus

the caudal fin.
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shape as in the Plaice, and its length in our specimens

varies between 19 and 23 % of that of the rest of the

body; but the number of the branched rays has con-

stantly proved to be no more than 12. Vent and anal

spine as in the Plaice. The former, however, is com-

paratively large, and is furnished on the eye side with a

urogenital papilla, which in the specimens examined by

us has generally seemed to be better developed than

in the other species of the genus.

In order to account for the external relations be-

tween the Plaice and the Flounder, and to give the

most important changes of growth in the two species

— excluding their earliest stages — we here append the

following table of averages:

Average in Pl. platessa. PI. fiesus.

Length of the body expressed in millimetres.- 257 3G5 251 295

Length of the head in % of the length of the body 22.9 23.3 23.0 25.5

Greatest depth of the body ,, „ ,, „ ,,
39.7 42.fi 41.o 41.3

Least 7.8 8.o 7.7 7.3

Postorbital length of the head
, ,, ,, ,, ,, ,, ,, 15.3 15.9 15.o 16.8

Length of the head.. in % of the greatest depth of the bodv 57.7 54.8 57.8 59.5

Postorbital length of the head ,, ,, ,, ,, „ „ ,, 38.3 37. g 38.5 40.8

Length of the branch of the lower jaw on the blind side in % of the length of the body 8.i 8.5 8.4 8.7

„ „ „ „ „ „ „ „ „ „ eye „ ,, ,, „ „ „ „ „ „ 7.n 7.7 7.9 8.i

,, „ base of the dorsal tin ,, „ „ „ ,, ,, „ ,, G9.c 1)9.3 67.3 66.2

„ „ „ „ „ „ anal „ - - „ „ ,, „ „ „ „ „ 53.2 53.2 47.o 45.9

„ „ „ longest ray of the dorsal tiu „ ,, „ „ „ „ ,, „ 11.2 11.5 12.o 12.1

,, ,, ,, .. „ anal 11.5 11.8 12.5 12.5

Distance between the anal tin and the tip of the snout .. 30.7 30.3 35.2 36.0

Length of the pectoral fin of the eye side ,, „ ,, ,, ., ,, „ „ lO.i 10.2 11.6 11.8

„ ,. ventral ,. .. .. .. 8.o 8.3 7.7 7.7

., „ ,, middle rays of the caudal tin ,. .. ., ,, „ „ „ „ 18.3 19.o 17.o 16.8

The internal organs ot the Flounder also corres-

pond in the most essential respects to those of the

preceding species. The liver is undivided and oblong,

and lies on the left side. The spleen is dark red, round

on one side and flat on the other, and lies by the ven-

tricle, close to the large, round gall-bladder. The in-

testine is about 1 Va times as long as the whole fish,

and lies in coils, without any regular curves, of almost

uniform diameter, and without any considerable dis-

tension. It is furnished with two very short pyloric

appendages. The heart is long and quadrangular. The

milt-sacs of the male are double and heart-shaped, and

lie at the extreme end of the abdominal cavity. The

ovaries of the female are also double as usual, very

long and pointed; only the broad anterior end lies in

the abdominal cavity, the long tips being furnished, as

in the other Flatfishes, with special cavities, one on

each side of the base of the anal fin. This double

cavity extends almost to the end of the anal fin.

The coloration is highly variable. On the eye

side it is generally gray or yellowish gray, in most

cases marked with round, pale orange spots, which also

occur on the fins. The fins are of the same colour as

the body, but somewhat lighter. The blind side is

white, but often spotted with brown, especially along

the lateral line. In specimens where half this side is

brown, the brown colour always belongs to the caudal

part. Sometimes, though extremely seldom, the blind

side is entirely brown. The iris is brassy-yellow, the

pupil blue. Among the numerous colour-varieties of

this species there is one, which the Royal Museum has

received both from the White Sea and the Baltic, with

the eye side of a uniform blackish blue or plum-colour.

Siiaw describes a Pleuronectes rosens
“
“of the most deli-

cate rose-colour, slightly tinged in some parts with

yellowish, and in others with silvery white.” This form

was taken in the Thames, and was without any spinous

warts or ctenoid scales. Brown'1

tells us of a flesh-

“ Gen. Zoolorj., vol. IV, Pise., p. 302. Cf. Day, 1. c.

b Edinb. Jonrn. Nat. Geol. II, p. 99, plate II.

Scandinavian Fishes. 51
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coloured variety (PIatessa carnaria), with irregularly

dispersed, dark spots. Nordmann describes (1. c.) a

PI. jiesus
,
var. marvnorata, from the Black Sea, iu which

the eye side was milk-white, with irregular, vermiform

and roundish, brown spots, edged with orange.

The Flounder is the commonest species of the genus,

both in the North Sea and the Baltic. Even in the

island-belt of Stockholm and off Aland it is common,

as well as in the west of the Gulf of Finland and in

the south and central parts of the Gulf of Bothnia.

From Hudiksvall Dr. Wistrom has forwarded to the

Royal Museum specimens up to a length of 32 cm.

North of Qvarken or, according to Mela, in Eat. 64°N.,

however, it becomes extremely rare, if indeed it occurs

at all in this northernmost part of the Gulf of Bothnia.

In the Atlantic it is equally common all round Europe,
j

from the White Sea to the Black Sea. Lieutenant
|

Sandeberg brought home numerous specimens from the

Dwina, off Archangel; and according to his collections,

the Flounder there attains a length of at least 30 cm.

Strangely enough, it is not yet known with certainty

in Iceland® or Greenland

6

;
but Pleat onectes stellatus

,

which Pallas found in Kamchatka, Richardson at the

mouth of the Coppermine River (on the Arctic coast of

North America), and Jordan in California, can scarcely

lie regarded as a distinct species from the Flounder.

If these forms are identical, the species must attain a

far more advanced stage of development in the Pacific,

and a far greater value in California, than it does here,
j

The Flounder prefers a sandy, soft, or weedy bot-

tom. All the summer it lives in shallow water, and

retires to deeper water only in winter, when it is sel-

dom to be found near shore. It lives chief!}’ on mol-

lusks and crustaceans. It surpasses its kindred species

in the capability which it possesses in a high degree,

of thriving in only slightly brackish or even fresh wa-

ter. Lindstrom obtained specimens that had been “per-

fectly acclimatised to the fresh water of Alnase Swamp”

in Gothland, and he also received “conclusive evidence

that they live in Ejke Swamp.” Into a tributary of the

little Ronne, that falls into Skelder Bay, according to

Nilsson, it penetrates to a distance of more than 10

kilometres from the sea. According-

to Malm it goes

more than 25 kilometres up the River Gotha, and is

often taken off Kongelf. It also ascends the tiny stream

Qvistrum in Bohuslan, above the falls at Qvistrum.

Collett quotes a number of places in Norway, up to

the extreme north, where it not only ascends the rivers,

but also makes its way into the lakes, and breeds there.

K rover and Feedersen give similar instances from

Jutland, Funen, Laaland, and Zealand. The English

writers too, from WillughbyV time, and the French,

from Belon’s'*, also make the same statement with re-

gard to the Flounder in their own countries. Siebold

(1. c.) has collected observations on this head from Bel-

gium and Germany, where this fish goes a long dis-

tance up the Schelde and Maas with their tributaries,

and also up the Rhine, in the watershed of which it

has been caught in the Moselle off Treves, off Mayence,

and far up the Main.

In the north of the Cattegat Ekstrom found the

Flounder full of roe at the end of March. In the Bal-

tic it spawns in May. It prefers to spawn on shelving-

coasts. The roe is whitish yellow, and the eggs are

somewhat smaller than those of the Plaice. Collett

estimated the number of eggs in a middle-sized Floun-

der at 413,000. According to Itensen the eggs float

freely at the surface, and are from 1'15 to 1 '27 mm.

in diameter; while the newly hatched fry are about

3‘6 mm. long, without pigment in the eyes, and with

the vent, which lies close to the vitelline sac, united

to the intestine only by a fine string. Off Aspo, out-

side Carlskrona, we have found Flounder fry between

19 and 32 mm. long at the middle of July. In the

Cattegat, “at midsummer”, Kroyer found young spe-

cimens between 65 and 78 mm. long, which he as-

sumed to belong to the fry of the same year 8
. Some

young specimens 130 mm. long that were taken on

the same occasion, he considered to date from the

spawning-season of the previous year.

As an article of food the Flounder is one of those

Flatfishes that are in least request, though it is gener-

a Faber ( Naturrj . Fisclt. Isl.
,

p. 144) included it among tlie fishes of Iceland with great hesitation and only on the authority of

prior statements by Olavius and Mohr. He never met with it himself in Iceland.

6 Couch states {Hist. Fish. Brit. Isl., vol. Ill, p. 195) that the Flounder is known in Greenland, but he gives no authority for his

statement; and it is not included in LOtken’s list of the fishes of Greenland (Rev. Cat. 1875).

c Hist. Piscium, p. 98.

d Passer Jiuviatilis
,
vulgo flesus, Belon: De Aquat., p. 144.

e Cf. the remarks on the growth of the fry of the preceding species.



COMM< )N FLOUNDER. 403

tilly considered superior to the Dab. In winter especial-

ly, the flesh is flabby, and contracts a muddy flavour,

if the fish lives on a bottom of this nature. The Floun-

der seems also to acquire a better flavour in fresh or

brackish water than where the water is really salt". The

Flounders of the Loire and Seine ;ire highly esteemed,

according to Blanciiere. “Fresh water,” he says
6

,
“has

the effect of ridding the Flounder of that oozy smell

that it has in the sea.” In the Baltic too? where the

percentage of salt in the water is comparatively low,

the Flounder enjoys a good reputation. “It is one of

the most delicate fishes of the island-belt of Morko,”

says Ekstrom, “especially when the summer is some-

what advanced. At this season it is very fat and dainty

— hence the proverb: Nar skogen dr gron, dr flundran

skon (when green is the wood, the Flounder is good).

Much depends, however, on the method of dressing it.

Where Flounders are taken in large quantities they are

usually salted or dried. In the island-belt of Morko

there is a local method of preparing them in the following

manner. “The fish are gutted, lightly salted, and after

they have lain a day in the salt, hung up to dry. They

are then kept for future emergencies, and when re-

quired for use, are baked on straw in an oven. Pre-

pared in this way they are delicious, provided that they

are not so old or badly preserved that the flesh is rank.”

Smoked Flounders are also a, favourite dish in many

places, especially in Denmark and the north of Ger-

many. The utility of the Flounder, however, does not

save it from being despised where it is taken in too

great abundance. Kroyer tells us that on the west

coast of Zealand, at the beginning of May, he once

witnessed the taking-up of a bottom-net which was

found to be almost full of Flounders. As many as the

large fishing-boat could hold — about half the catch —
were taken on board, and the rest were released from

the net. When the boat reached shore, nine men took one

basketful of Flounders each, while the rest were left to

rot in the boat and on the beach. According to Thomp-

son considerable quantities of this fish were brought to

Belfast in his time
1

', but their value was so low that

one Plaice was worth as much as a hundred Flounders.

According to Pallas his Pleuronectes stellatus was thrown

away on the shore, and left to lie there in large heaps.

In Alaska, on the other hand, according to Bean'6

, it

is of great economical importance; and in San Fran-

cisco, according to Jordan 6

, it is much esteemed, though

large specimens (between 8 and 20 lbs. in weight) are

sold cheap and not considered good eating.

The Flounder bears many names. As it is the

most common of our Flatfishes, it is known in most

parts of Sweden by the general name of flundra (Flat-

fish). In the island-belt of Tjorn it is called Skrubba,

Skrubbskddda, Buskeskadda (because it is often taken

in ryssjor = traps) and Busko. According to Lind-

strom the fishermen of Gothland “distinguish between

two colour-varieties, Sandflundre, more whitish gray

on the eye side and an inhabitant of sandy spots, and

BnUerflundre, which is blackish gray and lives on a

stony and dark-coloured bottom. ’ According to Gott-

sche the Danish fishermen distinguish between Mudder-

skrubbe (Mud-flounder), generally dextral and with a

great part of the surface of the body destitute of spi-

nous scales, and Sandskrubhe
,
generally sinistra! and

with the eye side of the body almost entirely covered

with spinous scales.

The Flounder is taken chiefly in nets (skaddegarn ),

and sometimes together with other fishes in the seine

or in fixed engines, such as traps and bottom-nets; but

it also readily takes a hook baited with worms, and is

thus often taken on long-lines set for Eels.

(Ekstrom, Smitt.)

The Plaice and the Flounder have proved to be

extremely variable species, and to be fairly closely

approximated to each other by their varieties. The

variety of the former which Gottsche called Platessa

Pseudoflesus — with ciliated scales, most distinct in a

row along the bases of the dorsal and anal fins and on

the sides of the lateral line — and the variety of the

Flounder which Sandeberg called Pleuronectes Bogda-

a Lindstrow says, however, of the Flounders in the swamps of Gothland, that their flesh is “of inferior flavour and muddy.
1 Diet. Gen. cl. Pitches, p. 319.

c Nat. Hist. Del. (1856) vol. IV, p. 194.

a Cat. Collect. Fish., Gt. Intern. Fish. Exhib. Lond. 1883, U. S. Amer. Cat. F, pp. 5 and 20.

e Br. Goode, Fish., Fish. Indnstr. U. 6'., sect. I, p. 184.
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Fig. 110. Pleuronectes glacialis. Variety named by Pallas Pleuronectes cicatricosus.

by H. Sandeberg.

Natural size. Forwarded from Archangel

Fig. 111. Pleuronectes glacialis. Variety named by Gunther PI. franklinii. Natural size. From Najtschkaj (N.E. Siberia),

7th April, 1879, Vega Expedition.
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norii — with the surface of the body almost entirely

smooth, with the exception of the weak spinous warts

at the spots mentioned ancl thinly scattered on the head

— lead us to the following conclusion. The character

drawn from the covering of scales, which gives us one

of the most important external distinctions, has deve-

loped from an original type common to both species.

We are apparently guided to this original type by a

comparison between these two species and a third,

Pleuronectes glacialis, which has a wide geographical

range in the North, and is as variable as either of the

others. This northern species has also borne many

names: Pleuronectes glacialis
a

,
PL cicatricosus

b

,
Platessa

glabra
c

,
Platessa clvinensis'

1

,
Pleuronectes frankliniP and

Euchalarodus putncimi1
. The first two names refer to

the two distinct varieties (figs. 110 and 111) which

Pallas knew from the European and Siberian coasts

of the Arctic Ocean; the third, the fourth, and the last

names were conferred on the species on the Atlantic

coast of North America— where it has been found as

far south as Salem — and on the Arctic coast of Eu-

rope. The last name but one has reference to the spe-

cies as it occurs on the Arctic coast of North America.

In Greenland and Iceland, up to the present at least,

the species has not been found.

Pleuronectes glacialis is distinguished both from the

Plaice and the Flounder by the greater depth of the tail,

the least depth of which is always more than 9 % of the

length of the body — a measurement we have found in

the Plaice only exceptionally, and never quite exactly,

though very nearly so. This greater depth of the tail

gives to PL glacialis the same character as PL limanda

acquires by the comparatively small size of the head,

the least depth of the tail being more than 36 % of

the length of the head; while in PL platessa and PL

f/esus this proportion is always — to the best of our

knowledge with only one single exception — less than

35 %. Another character, which on the other hand

really ranges PL glacialis in immediate systematic prox-

imity to PL limanda, consists in the scales of the body.

By far the greater part of the eye side, or at least

those parts where the scaly covering is strongest in the

a Pall., Russische Rei.se, Theil III, Anhatig, p. 706.

'' Pall., Zoograplria Rosso-Asiatica, tom. Ill, p. 292.

' Storer, Proe. Dost. Soc. Nat. Hist., I (1843), p. 130.

d Lillj., Vet.-Akad. Hand]. 1850, II. p. 306.

e Gthr, Cat. Brit. Mus., Fish., vol. IV, p. 442.

J Gill, Proc. Acad. Nat. Sc. Philad. 1864, p. 222.

two preceding species, are clothed with ciliated scales,

in type the same as those of PL limanda, but shorter

(smaller) and scattered, never imbricated, but rather set

in a quincunx; and as a rule, one row of these scales

advances at least over the middle rays of the dorsal

and anal fins. As usual, however, the scales may also

vary in PL glacialis; and sometimes the ciliated scales

occur only on the eye side, in a row along the bases

of the dorsal and anal fins, while they are sometimes

close-set and contiguous, but not imbricated, on the

whole of the eye side. On the blind side they may

be entirely wanting or well-developed and only slightly

more scattered than on the eye side. In the number of

the vertebrae, too, PL glacialis comes nearest PL limanda.

According to our observations the former possesses 38

or 39 (according to Richardson 40) vertebrae, while

PL limanda has 39 or 40. In this respect, therefore,

both PL glacialis and PL limanda appear as inter-

mediate forms between PL Jiesus

,

with 35—37 vertebrae,

and PL platessa , with 43 or 44. By the shape of the

lower pharyngeals and the structure of their teeth, how-

ever, PL glacialis is ranged in the same group as PL

Jiesus and PL platessa; and in this respect it comes

nearest the Plaice, in which these bones are narrower

than in the Flounder. PL glacialis also comes nearest

PL platessa in the number of gill-rakers, which varies

on the first branchial arch between 9 and 12. In the

cephalic characters PL glacialis is approximated most

nearly to the Flounder by the bony ridge behind the

eyes, which is continuous or broken up into only two

or three oblong and blunt protuberances, and which

widens posteriorly into a elavate form above the gill-

cover (on the os squamosum), where it is interrupted

to be again continued by an oblong protuberance, which

is smaller, but just as rough with small osseous wart3,

on the posttemporal bone. This species also comes

nearest PL Jiesus in the number of rays in the dorsal

and anal fins (D. 51— 64; A. 37—45), though in this

respect, too, one of its varieties distinctly approximates

it to PL platessa.

Thus we find here a group of two varieties which,

in its entirety as a species, forms a landmark between
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two other groups, but in the differentiation of its forms

is so little advanced that both these varieties may also

be ranged as intermediate forms between two species

of one of the other groups". The first group must,

therefore, stand nearest the presumable original type

of all three groups, unless, indeed, it may be shown

that it is that original type.

When Lilljeborg first discovered his Platessa clvi-

nensis
,
he suspected that it was identical in species with

Pallas’s Pleuronectes cicatricosus / and in this suspicion

he was undoubtedly right. In another passage 6 we have

combined this species with Stokers Platessa glabra; but

the collections of the Vega Expedition prevent us from

following Jordan and Gilbert’s example", and unre-

servedly uniting into one single species the two species

described by Pallas, PI. glacialis and PI. cicatricosus.

Pallas based his distinction between these species chiefly

on the deeper form of the body and the closer seal}'

covering of Pleuronectes glacialis. This difference re-

appears, even though it is modified by differences of

age and sex, between the specimens of PI. glacialis

brought home by Nordenskiold’s Expedition of 1875

from Chabarowa and by the Vega Expedition from

Najtschkaj (N.E. Siberia) and the numerous examples

of PI. cicatricosus brought home by Lieutenant Sande-

berg from Archangel. According to these collections

the following distinctions are valid:

PI. glacialis

fr. Najtschkaj.

Greatest depth of the body. in % of the length of the body > 41 (Average: 43.9)

Length of the head in % of the greatest depth of the body < 57'' (Average: 51.5)

Postorbital length of the head in % of the greatest depth of the body < 38 (Average: 35.5)

Length of the head in % of the greatest distance between the lateral line and the ventral edge < 93'' (Average: 86.3)

PI. cicatricosus

fr. Archangel.

< 41 (Average: 39.2)

> 57'' (Average: 61.7)

> 40'' (Average: 42.5)

> 93 (Average: 101.6)

Although these differences are not great, and al-

though, considering the variability of the kindred spe-

cies, they seem rather to belong to varieties, still they

exist, to judge by 9 specimens of PI. glacialis and more

than 20 of PI. cicatricosus: and so long as a character

proyes tenable, we have no right to reject the distinc-

tion based on it, whether we choose to regard the latter

as a distinction of species or merely of variety. As is

generally the case in the Scandinavian Flatfishes, the

females are in the majority, and this to such an extent

that we have not found a single male among the spe-

cimens of PI. cicatricosus. However, this does not af-

fect the significance of the differences given here, as

it is by the shallower (narrower) form of the body

that the males are externally distinguished, and in PI.

cicatricosus they would thus only have still further di-

minished the average depth of the body.

Pallas obtained his Pleuronectes cicatricosus from

the basin of the Pacific" and PI. glacialis from Kara

Sea and the Gulf of Obi '; and it would thus appear

that the former belonged to the east, the lattbr to the

west, of the Arctic Ocean and the Old World. But

we have no recorded observation of PI. glacialis west

of Nova Zembla, while PL cicatricosus
,
on the other

hand, must be recognised as common in the White Sea.

According to Gunther’s description 5
' of the type-spe-

cimen of Richardson’s PI. glacialis
,
from Bathurst Inlet

(the middle of the Arctic coast of North America) this

specimen really belongs to the form thus entitled by

Pallas. On the other hand, the Alaskan species de-

scribed under this name by Jordan and Gilbert and

figured by Todd 7

', evidently possesses the characters of

PI. cicatricosus ,
of the occurrence of which on the Arctic

coast of North America east of Alaska we have no re-

corded observation, though it is common and known by

the name of Christmas-fish at Salem, on the Atlantic

coast of the United States. The latter species is just

as little known to the north of Asia, west of Behring

Strait. In its geographical range there thus appear, as

far as we know at present, three great gaps, the first

a Lilljeborg also says of his Platessa dvinensis: ‘‘It seems to be an intermediate form between Plat, vulgaris and Plat, jlesits. By

the structure of the teeth it is approximated to the former, and by the covering of the body and the coloration to the latter.”

1 Ur var tids forslcning (Retzius), No. 29, p. 59.

c Bull. U. S. Nat. Mns., No. 16, p. 837.

d An exceptional case.

e “Specimina e mari inter Camtschatcam et Americana lecta mihi retulit D. D. Mere.”

f “In littoribus vadosis maris glacialis ad Sinum Carensem et Obi fl. ostia legit Basil Sujef.” Chabarowa, where Nordensici6ld’s Ex-

pedition of 1875 found PI. glacialis
,

lies off Jugor-scharr, just at the division between Kara Sea and the Murman Sea.

9 Brit. Plus. Cat., Fish., vol IV, p. 442; Pleuronectes Franklinii.

h Br. Goode, Fish., Fish. Industr. U. S., sect. I, pi. 47.
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north of North America, the second north of Asia, and

the third straight across the Atlantic. The first two

gaps are tilled, at least in part, by the variety PI.

glacialis, which seems to lie a purely Arctic form, while

PI. cicatricosus, of the White Sea and the coast of

Alaska, lives in a comparatively milder Arctic climate.

On the west coast of the United States the geographical

range of the latter species extends much further south,

in common with that of several other Arctic species,

which, on account of the set of the ocean-currents, may

there appear in much more southern latitudes than on

the east, side of the Atlantic.

Though Pleuronectes glacialis has not been found

within the true limits of the Scandinavian fauna, in

spite of the fact that it lives in their immediate vici-

nity, still it is of especial interest from a systematic

point of view, as the relations between its two forms

throw a considerable light on those between the Floun-

der and the Plaice. As it is also easier for us in this

way to gain a general view of the relation between

these species and the Dab, we here give a table of

averages for the most important characters of these

five forms:

Average in
Pleuronectes

limanila. Pleuronectes glacialis.

2. ^
1 IT

2. o
O
O rs
cc rs

ce
00

Pleuronectes

platessa.
Pleuronectes

flesus.

tf + 9 cf + Q c? 9 $ tf + Q (fl + 9

Length of the body, expressed in millimetres... — 23(5 198 204 194 195 297 269

„ „ „ head... in % of the length of the body 20.7 22.5 — — 24.3 23.o 24.0

Greatest depth of the body -
11 11 11 11 11 11 11 ,, 38. n 43.9 41.5" 45.2 39.2 40.8 41.i

Least ,, , „ „ 11 11 8.5 9.6 — — 9.4 7.9 7.5

Postorbital length of the head „ „ 11
12.2 15.5 — — 16.7 15.5 Kit

Length of the head in °/o of the greatest depth of the body f)3.o 51.5 — — 61.7 56.6 58.5

Postorbital length of the head
,, H 5? 11 11 11 „ ,, „ 31.4 35.5 — — 42.5 38.o 39.i

Length of the branch of the lower jaw on the blind side . in % of the length of the body 8.3 7.8 — — 8.5 8.2 8.4

», » „ „ „ „ , „ ,, „ eye ., . 11 11 11 11 11 „ „ ,,
7.7 7.3 — — 7.8 7.0 8.i

,, .. base of the dorsal tin
11 11 11 11 11 (58.6 (59.7 — — 09.5 69.5 6(5.8

., ., ., anal ,, 11 11 53.o 50.5 — — 48.3 1)3.2 4(5.5

„ ., longest ray in the dorsal fin ,, j, ,, 11 11 ,, 11.7 11.4 13.i'' 10.3 10.7 11.3 12 i

•• •> •• - anal „ ,, ,, ,, 11 11 11.7 11.8 13.

4

C 10.9 10.7 11.6 12.5

Distance between the anal fin and the tip of the snout
11 11 11 11 11 11 11 30.4 34.4 — — 34.8 30.6 35.8

Length of the pectoral fin of the eye side
11 11 11 11 11 11 11

13.0 13.3 15.9 '
11.7 12.8 10.1 11.5

., „ ,, ventral „ ,, „ ,, 11 11 .. 7.s 9.o 10.U 8.5 8.3 8,i 7.7

,, ,, ,,
middle rays of the caudal fin _ ,, ,, ,, 11 11 ,, 17.9 17.1 18.2' 1(5.5 16.8 18.6 17.2

Fla is table, which also contains the appreciable

sexual differences in var. FI. glacialis (
franklinii), shows

n the first place that in the great majority of cases

where the percentage in PI. glacialis is higher than in

PI. cicatricosus
,

the percentage in PI. platessa is also

higher than in PI. flesus, and that where it is lower in

the first form than in the second, it is also lower in

PI. platessa than in PI. flesus. Thus, in most cases

the difference of form in the first two varieties runs

in the same direction as in the last, two species. If

a Maximum percentage in cf <7 43’0.

Minimum
1 1 „ ? > 43-0.

h Minimum i? „ <? > 12-0.

Maximum 11 „ ? < 12'0.

c Minimum „ „ & > 12-0.

Maximum 11 „ $ < 12-0.

d Minimum 11 „ d* > 15.0.

Maximum 11 „ 9 < 14-0.

e Minimum 11 „ a*> 9-0.

Maximum 11 ., ? < 9-0.

f Minimum 11 „ o" > 17-2.

Maximum 11 „ $ < 17-2.
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we further compare this table with the table given

above (p. 401) of the changes of growth in the Plaice

and the Flounder, we easily find that, in all those re-

lations in which the changes of growth of these two

species show a distinct and common direction of de-

velopment, the juvenile stages are represented either

by PL liman da, PL glacialis or PL cicatricosas, or by

two of these forms in common. This series of forms,

which, as far as we know at present, culminates in the

Plaice and the Flounder, thus seems to have originally

started either from one of these three forms or in close

systematic proximity to them.

Subfamily H I P P 0 G L 0 S S I N A.

Snout not elongated
,

the lower jaw most prominent. Mouth middle-sized or large and only slightly oblique; jaw-

teeth almost as well-developed on the eye side as on the blind side. Ventral fins one on each side of the ventral

margin, and their rays close together at the base. Eyes large or at least middle-sized.

Pseudnbranchire and, in most cases, gill-rakers well-developed.

This subfamily derives its name from the well-

known Halibut, Hippoglossus
,
and contains about 30

described species, distributed among 5 or, if we please,

as many as 9, distinct genera: (Psettodes + Athe-

i estes)

,

(Tlippoglossus + PIatysomatich thys)
,
(Pa railch thys

+ Pseudorhomb us), (Drepanopsetta + Psettichthys) and

Tephritis. The most numerous and the largest species

live in the North, but several belong to the tropical

seas, to West Indian, East Indian, Chinese and Japa-

nese waters.

The peculiarity which we have remarked above as

characteristic of the juvenile stages of the true Floun-

ders (subg. Platessa, auctt.), the pointed jaw-teeth set

in several rows, in this subfamily as well as in the

following one, is the rule even in adult specimens.

The principal characteristic of these two subfamilies

lies, however, in the fact that the asymmetry of the

head has only slightly affected the structure of the

jaws. Thus, the jaw-teeth of the eye side may be al-

most or even quite as well-developed as those of the

blind side. On the other hand, the subfamily of the

Halibuts comes nearer the preceding Flatfishes in the

position of the ventral fins and the form of the pelvic

bones. In essential respects at least, the ventral fins are

symmetrical in position, one on each side of the ventral

margin; and the pelvic bones are of the normal Hetero-

somatous form, a narrow triangle, and hang, closely

united to each other, backwards and downwards or

straight downwards (centrally) from the inner side of

the coalescent clavicular bones, being suspended within

and somewhat above the lower end of the coracoid

bones. To the outer side of the short base of the

triangle are attached, as usual, the rays of the ventral

fins, with their roots (articulations) close to each other.

Another character that seems to be common to the

members of this subfamily lies in the circumstance that

all the caudal vertebra} are entirely without transverse

processes or possess only very slight traces thereof.

The Scandinavian fauna contains only two, or, if

we choose, three, genera of this subfamily, each genus,

in the latter case, with only one species.

A: Jaw-teeth, in the upper

jaw at least, set in two or

more rows. Scales cycloid.

a

:

Lower pharyngeal teeth

set in two rows. Lateral

line sharply arcuate in

front, above the pec-

toral fins Hippoglossus vulgaris.

I

:

Lower pharyngeal teeth

set in a single row.

Lateral line evenly

sloping in front Platysomatichthys hippoglossoides.

B: Jaw-teeth set in a single

row®. Scales ctenoid.

Lower pharyngeal teeth

set in two irregular rows.

Lateral line evenly sloping JDrepanopsetta platessoides.

Does not apply to all exotic species of the genus.
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Genus HIPPOGLOSSUS.

Body comparatively elongated , of a pointed oval shape, and somewhat thick [fleshy). The eyes set on the right

side and far apart from each other. Jaws and pharyngeals armed with pointed, mostly bent teeth, set in several

rotes or in a card. No palatine or vomerine teeth The dorsal fin begins above the upper eye, which is set high.

Hind margin of the caudal fin concave. Anal spine present, though short. Scales small and cycloid.

Lateral line sharply arcuate in front.

The solitary species of this genus has borne the

name of Hippoglossus, i. e., large tongue", ever since the

time of Rondelet. Linnaeus employed this name in a

specific signification; but Cuvier 6

,
following his unfor-

tunate custom, here as in many other cases employed

the Linnaean specific name fo denote a subgenus, and

it has since been raised, still more unfortunately, by

Fleming' to the rank of a generic name.

THE HALIBUT ( SW. HELGEFLUNDRAN ).

H IPPOGLOSSUS VULGAR IS.

Plate XVII, figs. 1 and 2.

Greatest depth of the body in young specimens (about
1

3
m. long) about 31 % of its length, in somewhat older

ones (about 7* m - long) about 34 or 33 % thereof, and in still older specimens about 30 or 29 % thereof. Greatest

thickness about
x

j i — during youth nearer
1

/5 — of the depth of the body. Least depth of the tail less than 24 %

of the greatest depth of the body. Lateral line sharply arcuate in the abdominal region. Length of the lower

jaw less than half that of the head'
1

. Hind extremity of the upper jaw-bone extending back almost to the per-

pendicular from the middle of the lower eye. The dorsal fin begins at the anterior part of the upper eye, its

greatest height (the longest ray) occurring exactly opposite the greatest height of the anal fin, at about the middle

of the length of the body minus the caudal fin. Coloration of the eye side in old specimens blackish, in younger

ones chocolate-brown, marbled with a lighter tint; blind side white.

It. hr. 7; D. 99— 104 e (= x + 5—12-0; A. 73—79?

(= x + 8—13*); P. 2 + 13 1. 14: V. 2 + 4; C. x + 15 + x\

L. lat. 159— 163 (+ 13— 15 in pinn. caud.)); Vert. 51 (=16 + 35).

Syn. Pleuronectes oculis a dextra, lotus glaber, Art., Gen. Pise., p.

17; <%»., p. 31; Lin., Fn. Suec., ed. II, p. 113, No. 302.

Pleuronectes Hippoglossus, Lin., Syst. Nat., ed. X, tom. I, p.

269; Mull., Zool. Dan. Prodr., p. 44; Fabr., Fn. Groenl.,

p. 161; Bl., FiscJt. Deutsclil., pt. 2, p. 47, tab. XLVII; Qven-

sel, Vet.-Akad. Handl. 1806, p. 225; Pall., Zoogr. Ross.

Asiat.. torn. Ill, p. 421
;
Nilss., Prodr. Ichth. Scand., p. 57

;

Schagerstr., Physiogr. Sallsk. Tidskr. (H. 3), p. 312; Fabeii,

Fisch. hi., p. 148; Valenc., Voy. Isl., cett. (Gaim.), Poiss.,

pi. 14; Lillj., Vet.-Akad. Handl. 1850, p. 333.

Hippoglossus vulgaris
,

Flmng, Brit. Anim., p. 199; Dek.,

Ar
. Y. Fn., pt. IV, p. 294, pi. XLIX, fig. 157

;
Thomps.,

“ “Graeci enim rei magnitudinem indicant (lov et irtrco particulis, ut in ‘ircrcootlivov
,
iTtTCOpctQcdlQOV . Sic hippoglossum diciinus

a magnitudine, non a similitudine cum hippoglosso berba.” PiOnd., De Pise., lib. XI, cap. XVI, p. 325.

b R'egne Animal, 1817, tome II, p. 221.

c Brit. Anim., 1828, p. 199.

d The branch of the lower jaw on the blind side, however, may sometimes be equal in length to half the head.

e Sometimes 98, according to Qvensel and Lilljeborg.

,, 107, „ ,, Bloch and Day.

,, 110, ,, ,, Faber and Mobius and Hicincke.

I According to Lilljeborg. In older specimens, however, even the 33rd ray, counting from behind, may be branched.

rJ Sometimes 81, according to Gottsche.

,, 82, „ ,, Bloch and Day.

,, 85, ,, ,,
M6bius and Heincke.

* According to Lilljeborg. In older specimens, however, at least internal ramification may be traced even in the 24th ray, counting

from behind.

Scandinavian Fishes.
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Nat. Hist. Irel., vol. IV, p. 199; Gthr, Cat. Brit. Mus.,

Fish., vol. IV, p. 403; Coll., Forh. Vid. Selsk. Christ., 1874,

Tillsegsh., p. 134; ibid. 1879, No. 1, p. 74; Ip., N. Mag.

Naturv. Christ., Bd. 29 (1884), p. 98; Bean, Proc. U. S.

Nat. Mus., vol. II (1879), p. 63; Winth., Naturh. Tidskr.

Kbbvn, ser. 3, vol. XII, p. 36; Mor., Hist. Nat. Poiss., Fr .,

tom. Ill, p. 287 ;
Jord., Gilb., Bull. U. S. Nat. Mus., No.

16, p. 819: Mela, Vert. Fenn., p. 303, tab. IX; Day, Fish.

Gt. Brit., Irel., vol. II, p. 5, pi. XCIV; M6b., Hcke, Fisch.

Osts., p. 87; Br.-Goode, Fisher., Fisli.-Industr. U. S., sect.

I, p. 189, pi. 54; Lillj., 6'v., Norg. Fn., Fisk., vol. II,

p. 282.

Hippoglossus maximus, Minding, Lelirb. Naturg. Fisch. (Berlin

1832), sec. Gottsche, Arch. Naturg. (Wiegm.) 1835 (I, 2)

p. 164; Ivr., Damn. Fislce, vol. II, p. 381; Nilss., Skancl.

Fn., Fisk., p. 631.

Hippoglossus Linnei, Malm, Gbgs, Boh. Fn., p. 508.

The Halibut is one of the largest Scandinavian

fishes; and small Halibuts are almost rarer than middle-

sized ones. Still we must regard as an exception, a

marvellous exception —- if indeed the statement be un-

reservedly to be relied on — the Halibut as long as an

Ottringsbaad (a large fishing-boat), or about 18 ft. in

length, which is said to have been seen in Norwegian

Finmark. Olafsen" mentions that he saw a Halibut

10 Dan. ft. long in Iceland. Off Lofoden Krgyer saw a

specimen. slightly over 7 Dan. ft. long, which weighed 322

lbs., though it was very lean; while the largest speci-

men Nilsson obtained from Bohuslan was 6 ft. long

and weighed only about 187 lbs. The fisherman who

sold this fish to Nilsson in the winter of 1832, stated,

however, that in the previous winter he had taken a

Halibut off the Weather Islands that weighed 674 lbs.

Instances of similar catches are given by A. Bremer 6

from Norwegian Finmark.

The body of the Halibut is more elongated than

that of any of the preceding species, and sharply de-

creases in depth, especially towards the tail. The

changes of growth, however, involve a considerable

difference in this respect. In specimens about 350 mm.

long we have found the greatest depth of the body to

be about 31 % of the length, and in specimens between

360 and 450 mm. long about 33 or 34 % thereof, while

in still older specimens the proportion sinks again to

about 30 or 29 %. In our smallest specimen (a female

337 mm. long) the least depth of the tail was 6'S %

of the length of the body, and in a male 455 mm. long

7‘2 % thereof; but subsequently this proportion also

sinks at least below 6 %. We have never found this

depth to exceed 2 2
1

/2 % of the greatest depth of the

body 0
. In the thickness of the body, however, the

Halibut surpasses the preceding species. In young spe-

cimens, indeed, we may find the greatest thickness of

the body to vary between only 20 and 25 % of the

greatest depth; but in old specimens it is greater'
7

.

The thickness is also more symmetrical than in the

preceding species, even the blind side being more fleshy,

though not so much so as in the next species.

The head is distinguished from that of the pre-

ceding species by its smoother surface, which on the

eye side is more evenly rounded, without projecting

osseous ridges. In young specimens less than half a

metre long its length is about 23—25 % of that of the

body, while in older specimens this percentage sinks

below 20 or even below 17. The superior and inferior

profiles meet each other in front at fairly equal curves,

which are regularly continued backwards to the deep-

est part of the body, which lies somewhat behind the

end of the first third of its length, further back in old

specimens than in young. In young specimens the lower

jaw projects only slightly beyond the upper when the

mouth is closed, in old specimens more; but the chin-

protuberance is at least visible in young specimens,

while in older ones it is almost obliterated. The eyes

are middle-sized and fairly prominent, their longitudinal

diameter in young specimens measuring 19 or 18 %,

in old 16 or 15
a

/ 2 %, of the length of the head. They

are set almost in a line with each other, the upper

being only slightly farther back than the lower. In

young specimens about 175 mm. long, according to

Collett, the breadth of the interorbital space is only

half the diameter of the lens, while in specimens be-

tween 300 and 400 mm. long, it is about half the

longitudinal diameter of the eye, and in older speci-

mens may lie at least almost equal to the diameter of

the eye. The nostrils of the eye side are set fairly close

to each other, just in front of and almost at the middle

of the line drawn between the anterior margins of the

eyes. The anterior nostril, the hind margin of which

is prolonged into a semitubular dermal flap, is set at

“ Reise igiennem Island, p. 589.

6 Om de nordlige Havfiskes Fcerd og Vcesen, samt deres Fangst.

c In this point KrOYEr’s measurements agree with ours. In Bean’s specimen from Unalascha, however, the least depth of the tail

was nearly 23 1
/, "1, of the greatest depth of the body.

d In one of Kroyer’s specimens the greatest thickness of the body (just behind the eye) is stated to have been somewhat more than

1

/3
of its greatest depth.
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a distance from the tip of the snout that is about equal

to the longitudinal diameter of the eyes. The nostrils

of the blind side are set at the same distance from the

tip of the snout and in the same relative position to

each other, the anterior being also furnished posteriorly

with a more or less nearly semitubular dermal flap;

and are situated at the upper margin of the head,

where the coloration of the eye side generally extends

some way over the blind side. The jaw-bones of both

sides of the . body are fairly similar to each other in

shape, and show a great likeness to the corresponding

bones in the Gadidee. The greatest asymmetry appears

in the intermaxillary bones, the length of the inter-

maxillary bone of the eye side being sometimes only
4

/ 3 of that of the intermaxillary bone of the blind side.

The nasal processes of these bones project above their

upper margins 1

fi (on the blind side) or
1

/3 (on the

eye side) of the length of the bones themselves. Behind,

in their upper margin — at two thirds of the distance

along the intermaxillary bone of the eye side and half-

way along that of the blind side — they are raised

into a, sharp projection, which evidently corresponds to

the upright, more or less lobate process on the hind

part of the intermaxillary bones in several Gadoid spe-

cies. The maxillary bones are furnished with a similar

but more process-like projection at the upper margin,

at the end of the first third of their length. These

bones differ only slightly from each other on both sides

of the body, and the broadened hind extremity of the

maxillary bone of the eye side extends back to a point

almost vertically below the anterior margin of the pu-

pil of the lower eye, or, in older specimens, below the

middle of this eye. The branches of the lower jaw

are also much alike, the length of that of the eye side

being at least 92—97 % of that of the blind side; and

their length, which is about 11 or 12 % of the length

of the body, is always somewhat less than half that of

the head. The jaw-teeth resemble the teeth of a snake,

and in old specimens are set in several rows— in the

lower jaw as many as 4, and on the front of the inter-

maxillary bones 5 — but in young specimens they are

set in a single row in the lower jaw, and in two rows

only at the extreme front of the intermaxillary bones.

The pharyngeal teeth are like the jaw-teeth. On the six

upper pharyngeals (three on each side) they are set in

transverse rows, two rows on each bone or, in old spe-

cimens at least, three rows on each of the middle pair.

On each of the lower pharyngeals, which resemble

branchial arches, the teeth are set in two longitudinal

rows, the outer row being composed of smaller but

more numerous teeth. The gill -rakers are comparatively

short and scattered, but strong and denticulated. They

are set in a single row and almost exclusively on the

lower part of the anterior margin of the branchial

arches. On the first arch, however, which is furnished

with from 7 to 9 gill-rakers, one of the latter, more

like a tubercle than a spine, is sometimes set on the

upper part. Even Kroyer remarked the small, denti-

culated splinters of bone, arranged more or less re-

gularly in squares, that lie in the skin beside the

branchial arches themselves, and render the latter rough

to the touch. These splinters are usually most distinct

on the outside of the lower pharyngeals. The hind

(lower) part of the urohyoid bone is sharply falciform,

with the point directed forward, as usual; and is almost

as long as the straight anterior (upper) part of this

bone. The entire bone lies free, almost half-way be-

tween the clavicular and the hyoid bones, united by

muscles to the front of the lower end of the former

and by a round ligament, as usual, to the under sur-

face of the latter. The distance between its lower end,

which is curved forward, and the lower end of the

clavicular bone is about equal to the distance between

the latter and the first ray of the ventral tin. Within

its rounded angle, open in front, lies the middle part

of the margin of the branchiostegal membrane, which

is united from each side of the body, but with this

exception free. The branchiostegal membrane and its

rays — 7 on each side, the two anterior ones being

partly united at the tip — conform to the usual Hete-

rosomatous type. The gill-openings extend upwards to

a level with the inferior margin of the upper eye. The

operculum forms an equilateral triangle, with the upper

posterior side convex and the lower posterior concave,

and in this sinus lies the suboperculum, which is

pointed at the top, and juts upwards almost into the der-

mal opercular Hap. The preoperculum is rectangular,

but the angular point is evenly rounded, without any

distinct acuteness. The postorbital part of the head

measures between about 14 and 15Va
°
/o °f the length

of the body.

The dorsal fin begins above the anterior part of

the upper eye, usually in a line with the anterior

margin of the pupil, in other cases somewhat in front

of this point or at a distance from the tip of the snout

that measures 6
x

/ 2
or 7 % °f the length of the body,
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at most V3 of the total length of the head, or °/u of

the postorbital length of the head, and is always less

than the length of either of the pectoral fins or than 1

/i

of the greatest depth of the body". It extends along the

dorsal edge for a distance that, measured in a straight

line, is equal to 72

—

1\% of the length of the body. In

the first third of the tin the rays are of fairly uniform

length, only slightly increasing in length posteriorly, and

the longest rays, the length of which is 9 or 10 % of that

of the body, are set at about the middle of the fin. All

the anterior rays are simple; but in the posterior part of

the fin the rays branch, though very irregularly— from

5 to 20 of these branched rays may be found, often

scattered in the posterior part of the fin''. The anal fin,

which in shape and structure resembles the dorsal minus

its first third, measures from about 52 to 53
x

/2 % of the

length of the body. In front of its beginning the post-

abdominal bone projects in an anal spine, which in

young specimens is distinct and pointed, but in older

ones grows blunt and is hidden by the skin. The vent

and, just behind it, the urogenital opening lie at the

ventral margin itself, about half-wav between the be-

ginning of the anal fin and the insertion of the ventral

fins — thus comparatively far from the former. The

ventral fins are symmetrical in position, being set just

in front of the perpendicular from the upper (anterior)

end of the insertion of the pectoral fins. They are

almost equal in length, varying in young specimens

between 5 '/
2
% (on the blind side sometimes 5 %) and

6 % of the length of the body. As a rule the first two

rays are simple, the others branched. The pectoral fins,

on the other hand, are more dissimilar in form and

length, that of the eye side being obliquely pointed and

that of the blind side more evenly obtuse, and the for-

mer measuring in young females 11 — 12
1

/2 % of the

length of the body, in young males about 13 % thereof,

while the latter measures about 8V 2
or 9 % of the same

length. In the pectoral fins too, the first (uppermost)

two rays are simple— on the blind side, in most young

specimens, the lowest two as well. The median length

of the caudal fin is fairly equal to the length of the

pectoral fin on the eye side — except in the males, where

the pectoral fins are somewhat longer— as well as to

the distance between the middle of its base and the end

of the dorsal fin. In young specimens the hind margin

of this fin is evenly concave, while in old specimens it

forms a double curve or an elongated S-shape. The

fin contains 13 multifid rays, and 3 supporting rays at

each margin; but at least in old specimens the two

longest supporting rays, the tips of which extend out

to each corner of the caudal fin, are also branched.

The whole body and the head, with the exception

of the fleshy lips and the nasal cavities, are covered

with cycloid scales, some of them ordinary, but still

small, and as usual smaller on the front part of the

body than behind, and some of them still more nume-

rous, accessory scales between the former. These acces-

sory scales also cover the whole of the caudal fin, the

outer side of the pectoral fin of the eye side, and at

least the base of the ventral fin of the same side, as

well as the greater part of the dorsal and anal fins.

The lateral line forms a fairly high, but often irregular

arch above the pectoral fin, behind the point of which

it adopts a straight course almost along the middle of

the sides of the body, and advances over the caudal

fin, though it branches just in front of the base of this

fin, one branch running straight out between the 7th

and 8th or 8th and 9th branched rays' (counting from

a In four females we have found the distance between the dorsal fin and the tip of the snout to be greater than the least depth of

the tail, bu( in a inale it is less than this depth.

6 If we denote the branched rays by Roman figures, the formula for the dorsal and anal fins in five specimens is as follows:

Length of the body

in millimetres.
Dorsal tin. Anal fin.

337 81 + XX 55 + XIX

357 83 + I + 5 + XIII 55 -t- I + 3 + XVII

3(12 91 + XI 59 + I + 9 + VIII

393 96 + V 67 + XI

455 78 + I + 4 + XVI 36 + II + 11 + I + 3 + XXI

c At the middle of the length of these rays it generally branches again, and follows the lower side of one of the rays and the upper

side of the other; but these branches eventually join each other again. See our figure of the young Halibut (Plate XVII, fig. 1).



HALIBUT.

the dorsal edge), another between the 3rd and 4th rays,

and a third between the 12th and 13th.

In their essential arrangement the internal organs

resemble those of the preceding species; but the ab-

dominal cavity is more simple, without secondary con-

tinuations in a backward direction or with only short

secondary cavities to receive the ovaries. The length

of the intestinal canal is also less; but a greater part

of it is made up of the oesophagus and stomach, which

are scarcely separated from each other externally. The

stomach not only extends along the whole anterior

margin of the postabdominal bone, but also turns up-

wards at this point from the bottom to the middle of

the abdominal cavity, where the pylorus is furnished

with four large and long appendages, one of them fol-

lowing the under surface of the stomach in a backward

direction and the other three the small intestine. The

liver, gall-bladder, and spleen are situated as in most

Flatfishes, but they are all comparatively small. The

urinary bladder, on the other hand, is large, and on

each side of it lie the almost symmetrical testes or

ovaries, which, as well as the urethra, open into the

urogenital aperture mentioned above.

In young Halibuts (Plate XVII, fig. 1) the colora-

tion of the eye. side is light chocolate-brown, with wavy

patches of a lighter shade. In some cases, the ground-

colour is broken by darker, irregular, but larger patches.

The blind side is white. The fins are of the same co-

lour as the body, with waves of a darker tint, but the

dorsal, anal, and caudal fins are light, shading into

yellow, at the margin, and the anterior part of the

dorsal fin is white or at least light, even on the eye

side. In older Halibuts (Plate XVII, fig. 2) the colo-

ration of the eye side grows darker and darker until

it is almost black, the colour which we generally see

in the fish-markets, v. Wright has endeavoured to re-

produce in his figure the slimy coat that gives this fish

“a fairly bright lustre, as though it were varnished”

(Kroyer). The pupil is dark blue, and the iris yellow

with a silvery lustre, but furnished, next the pupil,

with a ring of a bright golden lustre.

The Halibut has a wide geographical range, and

is strictly a Sub-arctic (Boreo-arctic) species, the exten-

sion of which coincides pretty closely with that of the

Cod. These two species are found together on most

of the large fishing-grounds in the Arctic Ocean and
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the north of the Atlantic and Pacific. Whether the

Halibut occurs off Spitzbergen, is not yet known; but

off Bear Island it is common. Even Pallas knew that

it occurred on the coast of Kola Peninsula, and was

sent from there in winter to St. Petersburg in a frozen

condition. He also knew of its occurrence in the Pa-

cific, between Kamchatka and America. It is common

off Iceland and is at least not rare on the coast of

Greenland up to Omenak (Eat. 71° X.). According to

Bean 11

it is one of the most important fishes in the

economy of the natives of Alaska, up to St. Michaels,

where it attains a weight of 250 lbs. Whether it oc-

curs along the whole north coast of America or Asia,

is not yet known. On the European side of the At-

lantic it seldom goes further south than Ireland and

the Channel. Moreau states, however, that it has once

(in 1874) been taken off Biarritz (the south-west corner

of France). On the American side, like some other

Arctic species, it goes south to Cape Cod, to the end

of the Arctic current; and according to Brown-Goode

a few solitary specimens have been found off Sandy

Hook. In the Pacific it is taken as far south as off

Vancouver Island and conveyed thence to the fish-

market of San Francisco.

On the west coast of Scandinavia the Halibut is

common, at suitable spots, from the extreme north of

Norway to Ivullen, and in the deep channel, ’with from

12 to 15 fathoms of water, in the north of the Sound.

Further south, south of Helsingborg, it is rare; but

Winther saw solitary specimens caught on the north

coast of Saltholm. It is no less rare in the Baltic, but

solitary specimens have been met with even off Kiel.

Morius and Heincke mention two specimens, taken in

this part of the Baltic, one of which weighed 93 lbs.

It has never been met with further up the Baltic.

Malm gives the following particulars of the habits

of the Halibut on the coast of Bohuslan:

“The larger specimens generally live at great depths,

and seldom ascend into less than 25 fathoms of water,

at which depth they are taken on long-lines all the

year round, but chiefly from January to April. The

smaller specimens, on the other hand, often occur in

much shallower water, where they are caught not so

very seldom in Flounder-nets and on Haddock-lines,

at depths varying between 8 and 25 fathoms. 1 have

seen small specimens taken in the seine in 4 or 5 fa-

Cat. Fisli. U. S. Nat. Mtis., Gt. Intern. Fish. Exh., London 1883, p. 20.
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thorns of water and quite close in shore.” According

to Collett most of the Halibuts caught in Norway are

taken on the banks off the Government of Bergen, and

off Nordland and Finmark. In autumn and winter these

fish are said to penetrate far into the Norwegian fjords,

Halibuts 6 ft. long being taken yearly off Christiania.

With regard to the migrations of the Halibut in Nor-

way even Strom" stated that “in winter it keeps to the

very deep water off the fishing-bank of Storegg, but

in summer haunts the bank itself or its edges”. Off

the south and west coasts of Iceland, according to Fa-

bee, the Halibut appears together with the Cod at the

beginning of March, is commoner in April, and some-

times stays there the whole summer, long after the

Cod has departed. To the north of Iceland it is found

from May to July, and to the east from July to No-

vember. On the coast of Greenland it is taken accord-

ing to Fabricius in autumn and spring, according to

Rink in summer and autumn, at a depth of 20 or 30

fathoms. According to Brown-Goode observations have

been made on the east coast of the United States of

North America which show that the Halibut comes up

in May and June into comparatively shallow 'water, 60

or 70 fathoms deep, but in July begins to return to

greater depths. In those parts, however, it has been

experienced how variable a fishery of this kind may

be. “At the beginning of the present century”, says

Brown-Goode, “these fish were exceedingly abundant

in Massachusetts Bay. From 1830 to 1850 and even

later, they were very common on George's Bank; since

1850 they have partially disappeared from this region,

and the fishermen have since been following them to

other banks, and since 1874 out into deeper and deeper

water, and the fisheries are now (1884) carried on al-

most exclusively in the gullies between the off-shore

banks and on the outer edges of the banks in water

100 to 300 fathoms in depth.” At this depth, accord-

ing to Collins, the Halibut is taken all the year round,

from George’s Bank to the Grand Bank.

In the Gulf of St. Lawrence, off the coasts of New-

foundland, Anticosti and Labrador, the Halibut has

often been observed in shallow water and close in shore,

or even at the surface, in pursuit of the Capelin (Mal-

lotus). It is then very active and swift in its move-

ments. Commonly, however, it is described as of slug-

gish temperament, resting at the bottom in wait for

its prey. Gottsche found in its stomach Gurnard

( Trigla c/urnardus), Armed Bullhead (Agoutis cataphra-

ctus), Whiting ( Gadus merlangus), Cod ( Gadus callarias),

and a number of seaweeds. Others have found the

stomach to contain Rays, Flounders, Turbot, Wolf-fish,

Mackerel, Herrings, lobsters, crabs and large clams.

Collett also found among the contents of its stomach

a Black-billed Auk (Alca torda), a bird which dives to

the bottom in fairly deep water in search of food. The

Halibut is so voracious that it apparently rejects no-

thing that comes into its gape, which as we have men-

tioned, is armed with strong teeth. Even the leaden

plummet of a sounding-line' has shared the same fate
6

.

The Halibut also takes a hook freely; and the fishery

for it is carried on chiefly with this kind of tackle, in

the same manner as the Cod-fishery and usually at the

same time. Most of the Halibuts that are brought to

market are taken on long-lines set in deep water or

ordinary hand-lines. In Norwegian Finmark, according

to Lilljeborg, a kind of standing hook with a float is

employed. The Indians of British Columbia carry on

the Halibut-fishery on the Pacific coast with primitive

tackle, but none the less successfully
c

. For some

reason or other they will not use steel hooks, but make

their Halibut-hooks themselves of bent wood, tipped

with bone. Their lines are made of seaweed, but the

part nearest the hook of sinews or twisted twigs. They

use clams or small fishes as bait. The fishing-season

lasts from March to June. The line is trailed slowly

after a canoe, with the hook in deep water. In this

manner thousands of Halibuts are taken, some of which

weigh more than 200 lbs., and bartered for potatoes,

gammass, rush mats, and other articles'
7

. The best fish-

ing-grounds lie about twelve miles off the land; but

the Halibut is also caught near the shore. Hundreds

of canoes, each with a crew of two or three men, start

a Sondmsrs Beskrivelse
,

I, p. 301.

b “In the stomach of the Halibut,” says Olafsen (Reise Isl., p. 589), “all sorts of things may be found — pieces of timber from

boats, rusty iron hooks, and, stranger still, though on good authority, pieces of Greenland ice of the size of one’s fist. Off OddbjSrn Cliff,

in 1731 at midsummer, on cutting open a large Halibut one of these pieces of ice was found, though at that season there was no ice to

be found anywhere near land.”

c See Buckland, Nat. Hist. Brit. Fish., p. 178.

d In the same way the Norwegians of Finmark barter their fish to the Russians in exchange for flour.
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at midnight for the fishing-ground in order to reach

it in the morning. If the weather is favourable, the

canoes are quite laden with tish after a half-day’s fish-

ing, and return home. If the sea grows too rough

during the homeward voyage, the Indians fasten large,

inflated sealskins to the sides of the canoe in order to

increase its buoyancy. The hairy side of these skins

is turned inward, and on the skinny side, which is

turned outward, rude devices are painted, representing

the sinking of a canoe, the capture of a huge fish etc.

To get so large a tish as the Halibut into a canoe out

at sea, is no easy task. Accidents, however, rarely

happen, and it is only seldom that the fish gets away

after being hooked. All goes to show that the vora-

city of the Halibut makes up for the rudeness of the

tackle
a

.

According to G. v. Yhlen’s notes
6

,
during the !

year 1879 58,197 lbs. of Halibut were brought to

Gothenburg Fish-market, and sold at a price varying

between 2 V
4
d. and 4

3

/4 d. per lb. Nearly half this

quantity was brought in in January, and the greater
|

part of the rest in April, May, and March. Prices were
|

highest in February and lowest in June. This appar-

ently shows that the Halibut is best in winter and

worst in summer, a conclusion to which we are also

led by our present knowledge of its spawning in Bo-

huslan. On the 26th of April, 1856, Malm saw on

Karingo a. Halibut 131 lbs. in weight, with running

roe, the total weight of which was 8
1

/2 lbs. In the

same season he examined several other Halibuts brought

to the fishing-village, evidently just after they had

finished spawning, and several males, 3"
.
— 6V 2

lbs. in

weight, that were either just spent, or so ready to !

spawn that the milt flowed out on slight pressure of

the belly. Another female, which he examined on the

21st of January, 1873, 22 dcm. long and 136 kgm. in

weight, had ovaries that weighed 1

6

1

/7 kgm. — Malm

estimated the number of the eggs at three million and

a half'' — and, to all appearances, would not have been

ripe for 4 or 5 Aveeks to come. Thus, according to
j

these observations, the spaAvning-season of the Halibut

on the coast of Bohuslan lasts from the end of Febru-

ary to the end of April. In Iceland, according to in-

formation gained by Faber from the fishermen, the

Halibut spawns from June to August. This agrees

Avith most of the reports (Broavn-Goode, 1. c.) of the

spawning-season on the east coast of North America,

Avhere it seems, hoAvever, to last at least to September,

and, according to some, to begin as early as January,

and thus to occupy the greater part of the year. In

all probability the Halibut generally approaches com-

paratively shalloAV places to spawn, perhaps even the

mouths of rivers; but nothing further is known of its

spaAvning, nor have Ave any information of the develop-

ment of the eggs.

There is extreme difference of opinion as to the

qualities of the Halibut as an article of food. It is,

no doubt, true that large Halibuts, especially after the

spaAvning-season, are dry and lean; but smaller speci-

mens, between 10 and 30 kgm. in aveight, in Avinter

at least are of delicious flavour, and have the advantage

over many other dainties that they keep comparatively

long. A Halibut hung in the open air during Avinter

Avill keep fresh long enough to alloAv a small family to

use it according to their daily requirements. The best

and fattest portions are the head, especially the tongue

and the hyoid region, and the bases of the dorsal and

anal fins Avith the flesh round the interspinal and in-

terhaemal bones. In SAveden the Halibut is eaten only

Avhen fresh — boiled or fried — but in Norway it is

also salted. For many years too, it has been prepared

in Noiway in a manner that reminds us of the curing

of stockfish. The flesh is cut into slices 2 inches broad,

Avhich are scored lengtliAvays and across, and then hung

up to dry. After some days they are ready for eating

Avithout any further preparation. The flesh of the

Halibut Avhen preserved in this manner is knoAvn as

rav (raft) and raiding
d

.

The Swedish name of the Halibut is Avritten, pro-

nounced, and explained in different ways. The Ice-

a Cf. also Eschscholtz on llie Halibut-fishery in Norfolk Sound, see Richardson, Fn. Bor. Amer., part. Ill, p. 256.
b Internationale Fisehereiausstellung zu Berlin 1880, Schwed. Cat., I: Notizen fiber die Schwedischen Fischereien, 2; Tab. 1.

c Broavn-Goode (1. c.) estimates the number of the eggs in a Halibut about 90 kgm. in vveight at 2,182,773. This specimen,

in Avhich the eggs were partially ripe, Avas caught in September at a depth of 200 fathoms, in Avater of a temperature of about 36° Fahr.

d “The broad strips that are cut along the sides next to the back, are called Skaare-Rav or Slcaare-Qveite, because they are scored

or slit across several times in order (hat they7 may dry more quickly. The long and narroAV strips cut along the sides by the fins, where

the Halibut is fattest, and afterwards dried, are known by the name of Raiding. It is strictly the dorsal and anal fins, Avhich are iioav

left, but are also dried, that are called Rav.” StrSm, 1. c.
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landers call it Flydm and Heilag-fiske “ (Holy-fish).

Hence, according to some, are derived both the German

Heiligbutt and the Swedish Helgefiundra. Others
h
de-

rive this Swedish name from Helgoland in Norway—
but the Norwegians themselves generally call the spe-

cies Qveite or Helleflyndre. Others again' write Hdlle-

flimdra, and derive the name from lidllar. In Bohuslan,

according to Malm, the Halibut is generally called

Hallefish.

Genus PLATYSOMATICHTHYS.

Body still more elongated and fleshy than in the preceding genus. Eyes set on the right side and far apart from

each other. Jaws and pharyngeals armed with pointed
, for the most part straight teeth

, set in two rows, with 4

large canines in the front of the inner row, on the intermaxillary hones, in a single row in the lower jaw and

on the lower pharyngeals. No palatine or vomerine teeth. The dorsal fin begins behind, the upper eye, which is

set at the dorsal margin of the head. Hind margin of the caudal fin concave. No anal spine.

Scales small and cycloid. Lateral line almost straight.

This genus also contains only one species; but its

place in the system is justified partly by the narrow,

single row of teeth on the lower pharyngeals and partly

by its position as an intermediate form between Hippo-

glossus, Atherestes and Psettodes, which by the situation

of the eyes indicates the original form common to

them all. Platysomatichthys is the least asymmetrical

of the Flatfishes, retaining the upper eye at the dorsal

margin of the head and even in specimens at least 18

cm. long, only half transferred to the eye side. Both

sides of the body, too, are almost equally fleshy, and

the blind side is only slightly fainter in colour than

the eye side.

a Olafsen, Eeise giennem Island, p. 358.
1 Qvensel, Vet.-Akad. Handl. 1806, p. 226.

0 Nilsson, iSkand. Fn. Fisk., p. 634: “It is said especially to haunt those spots in deep water where springs of fresh water occur.

These spots, which are discovered by the Norwegian fishermen by the common method of taking bearings (taga met), are known by them as

Hcillir (holes), and they believe that it is from its habit of frequenting these holes that the Halibut has received the name of Halleflynder,

whence the Swedish Halleflundra
."
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THE LESSER HALIBUT (s\v. lilla helgeflundiian).

PLATYSOMATICHTHYS III PPOGLOSSOIDES.

Fig. 112.

Greatest depth of the body in young specimens {about 18 cm. long) about 25 % of the length of the body, and in

older specimens (at least 40—75 cm. long) about 26—28 V2
%“ thereof: greatest thickness of the body about 81 %

of the depth. Least depth . of the tail about 29 % of the greatest depth of the body. Lateral line evenly sloping

in the abdominal region. Length of the lower jaw more than half that of the head. Hind extremity of the upper

jaw-bone extending in young specimens only to a line with the posterior part, of the lower eye , but in old speci-

mens beyond the perpendicular from the hind margin of this eye. The greatest depth both of the dorsal and anal

fins almost coincides with, the middle of the length of the body
,
including the caudal fin. Distance between the

dorsal fin and, the tip of the snout greater than the length of the pectoral fins, than
1

/10 of the length of the body
1

',

than
1

/3 of the greatest depth of the body
e

,
than

2
/s of the length of the head'

1

, or than
2

/ 3 of the length of the

head behind the eyes'. Length of the base of the dorsal fin only about 67— 68 1

j 2 % of the length of the body.

Colored,ion of both sides yellowish brownf
,
paler on the blind side than on the eye side.

R. br. 7; D. 94—96?; A. 71—76; F. 2 + 12 /(

;
V. 6;

C. tv + 15 + ,v; L. Icit. por. perfor. 105 (+ 20 in pinn. caud.).

Syn. Et ugemeent Slags af Helleflyndrer, Leem, Beshr. Finm. Lapp.,

p. 31

5

Pleuronectes cynoglossus, Fabr., Fn. Groenl.
, p. 163; Rink,

Gronl., vol. I, p. 145.

Pleuronectes Hippoglossoid.es, Walb., Art. Gen. Pise., p. 115;

Gill (Beinhardtius ), Proc. Acad. Nat. Sc. Pliilad. 1861, App.,

p. 50; 1864, p. 218; Br. G. et Bean ( Platysomatichthys),

Bull. Ess. Inst., vol. XI, p. 7 ;
Coll., Norsk. Nordh. Exped.,

Zool., Fiske, p. 142; Joed., Gilb., Bull. U. S. Nat. Mus.,

No. 16, p. 819; Coll., N. Mag. Naturv. Clirist., Bd 29,

p. 98; Lillj. (Hippoglossus ), Sv., Norg. Fn., Fisk., vol. 2,

p. 295; Collins (Platysomatichthys), Bull. U. S. Fish. Comm.,

vol. V (1885), p. 256.

Pleuronectes pinguis, Fabr., Dansk. Vid. Selsk. Naturv., Math.

Afh., vol. I (1824), p. 45; Reinh. (Hippoglossus), ibid.,

vol. VII, p. 116; Kr., Voy. Scand., cett. (Gaim.), tab. 22;

Blkr (Platysomatichthys), Versl., Mededeel. Akad. Weten.,

Afd. Naturk., 1862, p. 426; Steenstr., Overs. D. Vid. Selsk.

Forh. 1863, p. 186; Esm. ( Hippoglossus), Fork. Skand.

Naturf. M. Christ., 1868, p. 526; Coll., Forh. Vid. Selsk.

Christ. 1874, Tilliegsli., p. 135; ibid. 1879, No. 1, p. 74;

Ltkn, Fish. Groenl., Arct. Man. 1875 (Comm. Roy. Soc.),

p. 120.

Hippoglossus groenlandicus. Gthr, Brit. Mus. Cat., Fish., vol.

IV, p. 404.

The Lesser Halibut has been known within the

limits of the Scandinavian fauna for more than a cen-

tury 7 (since 17(17), but it is still one of the rarities in

our museums. It is also a deep-sea fish for which no

special fishery is carried on in Scandinavia, though in

recent years it has been caught so often on the coast

of Norwegian Finmark, that Collett declares that in

those parts it “is not particularly rare. It is far more

common on the coast of Greenland, where it has been

for many years the object of an important fishery. It

never attains so large a size as the preceding species:

according to Fabricius its length on the coast of Green-

land scarcely exceeds 26
3

/4 in. (68 cm.). The largest

specimen Collett ever saw, was caught off Vardo, and

measured 92 cm. in length. Collins, who (1. c.) has

published Captain Johnson’s notes of a fishing-voyage

in 1885 to the edges of the deep-water pocket on the

eastern side of the Grand Banks (44° 3' N. lat.), states

“ According to Lilljeborg about 31.

b About 1

1

1
/

.,— 1

0

1
/.2 % thereof, according to the specimens before us.

0 About 44 1
/.,—36V2 / thereof.

d About 46Y2
—42 % thereof.

e About 83—68 % thereof.

f According to Fabricius (Fn. Groenl .) brownish gray ( fuscocinereus ) or (1824, 1. c.) light gray.

? D. 92— 102, according to Collett.

h P. 14—15, according to Collett.

1 “Juxta insuiam Bug-0en

,

in Finmarcbia orientali, Passeres occurrunt. in eo a ceteris sui generis discrepantes, quod non per dorsum

dumtaxat, sed etiam sub ventre, adeoque toti, nigri sint, et tarn pinguedine, quam sapore illis multum prsestent.’’

J Nearer 200 years, according to Collett, who gives a reference to “Lillienskiold’s great work Speculum boreale, published in 1698,”

where the same remark is said to occur as- that just quoted from Leem. The work is unknown to us.

53Scandinavian Fishes.
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that there the average weight of the Lesser Halibut is

between 5 and 10 lbs., but that on this voyage some

extraordinarily large specimens were taken, weighing

on an average more than 20 lbs.

In all the characters, except those given above —
almost all of which may be interpreted as expressions

scattered, suggest that the Lesser Halibut is still more

voracious than its near relative; and to this is due, in

all probability, its reputation for fatness.

This supposition is borne out by the descriptions

of both Fabricius and Rink. “The Lesser Halibut,

Kalleraglik,” says the latter, “is distinguished by its

Fig. 112. Platysomaticlitlnjs hippoglossoides from Greenland, a (eye side) and b (blind side) 1 the natural size, drawn from a specimen

in the Zoological Museum of Copenhagen University; e (eye side of the head) and d (blind side of the head) natural size,

drawn from a specimen taken at Godhavn by Captain Amundsen.

of a lower degree of development and less advanced

a,symmetry— the Lesser Halibut is so like the preceding

species that no detailed description is necessary, as we

are enabled to refer to our carefully-drawn figures,

flic larger size of the mouth and the comparatively

greater strength of the jaw-teeth, though they are more

occurrence in deep-water, and is taken almost exclu-

sively in the ice-fjords, or at spots where large icebergs

drift past or where they continually run aground.

Furthermore it is caught only during the coldest months

of the year. This species has been observed in many

places widely removed from each other, on occasions
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when solitary specimens have been taken, or when they

have been seen at the surface in flight from the Green-

land sea], in the stomach of which specimens have been

found, or from the white whale (Delphinaptcrus leucas).

However, the Lesser Halibut is now (1857) taken almost

exclusively in two places, the ice-fjord of Jakobshavn

and Omenak Fjord, and in each of these inlets on cer-

tain banks alone. In Jakobshavn Fjord these banks lie

within the opening and within the shallows which are

continually occupied by the very largest icebergs; but

there is another fishing-bank, which is, however, in less

repute, outside the opening. In the month of January

the Esquimaux cut holes at certain spots in the ice,

and fish with hook and line at a depth of 350, or even,

it is asserted, 380 fathoms. The line is generally made

of thin twine or, still better, of whalebone, for with

a line of this material it is easier to feel the bite, and

thus much time is spared which would be lost if the

fisherman were doubtful whether he had a bite or no.

The most important point on which the success of this

fishery depends, lies in the different positions taken by

the icebergs before they are ice-bound and the fjord

freezes. Sometimes large icebergs collect on the banks

or round them, and thus render the fishery quite im-

possible -or very dangerous, as the icebergs “calve (split

into smaller pieces)", and the fisherman is compelled to

stay close to them for long periods during the fishery.

The Esquimaux are incredibly skilful in making their

way along this treacherous fjord, the opening of which,

on account of the large bank covered with icebergs, is

of the same character as the innermost parts of other

ice-fjords, at the verge of the solid land-ice. Thus, in

1851, a most unfavourable year to the Halibut-fishery,

the Esquimaux might be seen, surrounded half by open

water and half by icebergs, on ice that was partly

broken up by the “calving' of the icebergs and partly

worn away by the current, and at spots which it seemed

physically impossible for a human foot to reach. In

addition to the difficulties thrown in the way of the

Halibut-fishery by the icebergs, it is also supposed that

the Halibuts are driven away by white whales (Delphl-

napteras leucas), and it is not much use fishing as long

as these dolphins rove in the open water outside the

opening of the fjord. \\ hen the circumstances are

favourable, one person may catch 10 Halibuts a day-

on an average or, in exceptionally fortunate cases, 18,

and the fishery inav begin in January and go on to

the middle of March; but in other years it hardly lasts

a week, and its average duration is probably hardly

more than a month. In unfavourable seasons hardh

more than 2— 4 fish are taken daily on each line. On

the other side of the ice-fjord, off Claushavn, the fishery

is carried on in exactly the same wav; but scarcely

more than 20 fishermen are engaged at the same time.

The Halibuts weigh on an average between 5 and 0

kgm. and seldom more than 10 kgm. They are very

fat and are much liked by the Esquimaux. They are

also very well adapted for purposes of curing when cut

into slices and dried. On account of their great fatness

tile’s" yield excellent train-oil. When the catch of seals

is scanty, the Halibut can thus supply not only food but

also the most necessary article for purposes of domestic

warming and lighting. In Omenak Fjord the species is

found on numerous banks, scattered about at some

distance from each other. Every inhabited place has

one or more banks at a distance of less than 3 miles

if we except the outermost part of the fjord, off Niak-

ornak, where the banks are very few. In Omenak

Fjord the depth of the water fished is only slightly

more than 200 fathoms; and here the fisherman is less

exposed to the danger of the banks' being covered by

icebergs. But in this' fjord the Halibuts are smaller

and less plentiful than in the ice-fjord of Jakobs-

havn.

On the American side of the Atlantic the range

of the Lesser Halibut thus extends, as far as we know,

from Omenak to Cape Cod (between Lats. 71° and

42° N.); on the east side of the Atlantic is seems to

go farther north, at least to about the 73rd degree of

latitude ^ but not so far south, perhaps not much south

of the 70th degree of latitude. Its bathymetric exten-

sion is between about 60 and 450 fathoms.

“ Cf. the expression to “cave in.”

h The Norwegian Arctic Expedition found it at a depth of 447 fathoms, in hit. 72' 57' N., long. 1 4 .42’ E.

composed of gray clay, and the temperature at the bottom was 3 0 ' 5 (i
’ Fahr.

The bottom was
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Genus DREPANOPSETTA.

Bod// of the ordinary Platessoid form. Eyes set usually on the right side , and even in adult specimens fairly

dose to each, other. Jaw-teeth pointed and generally set in a single row in both jaws'*. Lower pharyngeal teeth

also pointed
, set in two rows or

b
one. No palatine or vomerine teeth. The dorsal fin begins above or a little in

front of the upper eye. Hind margin of the caudal fin convex. Anal spine present. Scales middle-sized and

ctenoid. Lateral line almost straight.

This genus is very closely related to another,
j

Paralichthys ( Pseudorhombus), which contains more nu-

merous species, and from which it is distinguished

chiefly by its straighter lateral line and by the eyes’

being usually set on the right side. Its geographical

extension is Subarctic, chiefly confined to the Pacific,

where four species are known. Only one species, of

which two distinct varieties occur, belongs to the basin

of the Atlantic.

With regard to the generic name it is true that

most recent writers have accepted Hippoglossoides
,
the

name proposed in 1 835 c by Gottsche. But besides

the fact that the formation of this name, as Malmgren

has already observed
d

,
is contrary to the Linmean rule

that
“nomina generica in oides desinentia e foro histo-

ric naturalis releganda sunt”
e

,
it is proposed by Gott-

sche merely to denote a, division of Cuvier’s subgenus

Hippoglossus. If we should insist, however, upon the

retention of this name, and also strictly follow the

current rules of nomenclature, the family of the Hali-

buts, as it is represented in the Scandinavian fauna,

would appear as follows:

Hippoglossus hippoglossus
,
Linn.,

Hippoglossus (Platysomatichthys) hippoglossoides
,

Walb.,

Hippoglossoides platessoides
,
Fabr.,

an arrangement no less tautological than confusing.

In this case, therefore, we are fully justified in reject-

ing the generic name of Hippoglossoides and adopting

Drepanopsetta
,

the name proposed by Gill7
,
although

Gill himself subsequently 5
' withdrew this proposal.

“ Or also, in certain exotic species, an inner row of small teeth on the intermaxillary bones.

b According to the observations of others.

c Wiegm. Arch. f. Naturg., 1 Jahrg., 2 Bd., p. 164.

d Ofvers. Vet.-Akad. Forh. 1864, p. 256.

f LiNNiEUS, Philos, botan ., p. 161, § 226.

f Proc. Acad. Nat. Sc., Phil. 1861, App., p. 50.

g Ibid., 1864, p. 217.
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THE ROUGH DAB (sw. lekflundkan).

DREPAN0PSETTA PLATESSOl 1 )ES.

Plate XVII, fig. 3.

Jaw-teeth set in a single row both in the upper and the lower jaw. Brancliiostegal rags -s’. (rill-rakers on the

first branchial arch at most 15. Length of the branch of the lower jaw on the blind side more , on the, ege side

usuallg less
,
than half the length, of the head. Scales of the bodg firmlg attached,, on the ege side extending over

all the fin-rags and, in front , at least partig, over the jaw-bones. Lateral line without dorsal branch in a back-

ward direction. Total length of the head purging between 20 and, 23 % a
of the length of the bodg, its postorbital

length between about 12 and 14 % h
thereof. Coloration of the ege side grayish brown with a dash of red, spotted

with dark brown; blind, side bluish white.

R. br. 8; D. 76—93 e
;

A. 64—73 d
;

P. 10— 13 e
; V. 6;

C. .*+12 1. 14+.*.; Lin. lat. 85— 102 ( + 20—25 in pinn. caudali);

Vert. 45 1. 46.

a: Forma platessoides, americana: altitud. max. corporis )>
,{,

V 100

longit. ejusdem; altitud. minim, corporis > !

4
longit. mandib.

in latere oculari. Num. rad. pinn. pector. 12 1. 13.

Syn. Pleuronectes platessoides, Fabr., Fn. Groenl., p. 164; D. Vid.

Selsk. Naturv., Math. Afh., vol. I, p. 50; Reinh. (Citharus

;

nom. gen. antea usurp.), ibid., vol. VII, p. 130; Ke.. Voy.

Scand., cett. (Gaim.), tab. 21; Gill (Drepanopsetta ), Proc.

Acad. Nat. Sc. Philad. 1861, App., p. 50; (Hippoglossoides),

ibid. 1864, p. 217; Br. Goode, Proc. U. S. Nat. Mus., vol.

3 (1880), p. 471
;
Jord., Gilb., Bull. U. S. Nat. Mus., No.

16
, p. 826 .

Hippoglossoides limandoides

,

Goode et Bean, Amer. Journ. Sc.,

Arts., vol. XVII (1879), p. 39.

b: Forma limandoides, palmarctica; altitud. max. corporis <C
'!o

/ ln0

longit. ejusdem; altitud. minim, corporis <C
72

/]00 longit.

mandib. in latere oculari. Num. rad. pinn. pector. <C 12.

Syn. Pleuronectes linguatula, Pontopp., Dansk Atl. I, p. 649, tab.

27; Mull., Zool. Dan. Prodr., p. 45, No. 377; Retz., Fn.

'Suec. ,
Lin., p. 332; — nee PL linguatula Linn.®i, quae spe-

cies ex Art. et Willugiib. = Citharus linguatula auctt., in

mari Mediterraneo; vide Fries, Vet.-Akad. Handl. 1838,

p. 179.

Pleuronectes limandoides, Bl., Ausl. Fisch., part. Ill, p. 24,

tab. CLXXXVI: Qvens., Vet.-Akad. Handl. 1806, pp. 54 et

222; Fab., Tidskr. Naturv., V (1828), p. 244 et Isis, 1828,

p. 878; Nilss., Prodr. Ichtli. Scand., p. 57; Schagerstr.,

Physiogr. Sallsk. Tidskr., p. 312; Parn. (Platessa), Wern.

Mem., vol. VII, p. 368, tab. XXXVIII; Sund. et v. Wright

(Pleuronectes), Skand. Fisk., ed. I, p, 117, tab. 27; Kr.

(Platessa), Damn. Fislce, vol. II, p. 358 et vol. I, p. 611;

Nilss. ( Pleuronectes), Skand. Fn., Fisk., p. 629; Gtiir

( Hippoglossoides), Cat. Brit. Mus., Fish., vol. IV, p. 405;

Coll., Forh. Vid. Selsk. Christ. 1874, Tillaegsh., p. 136;

Malm, Gbgs
,

Boh. Fn., p. 509; Winth., Naturh. Tidskr.

Kblivn, ser. 3, vol. XII, p. 37 ;
Day, Fish. Gt. Brit., Irel

.,

vol. II, p. 9, tab. XCV
;

Mob., Hoke, Fisch. Osts., p. 88.

Ilippoglossus (Hippoglossoides) Limanda, Gottsche, Arch.

Naturg., Jahrg. I, Bd. 2 (1835), p. 168.

Drepanopsetta platessoides, Malmgr., Ofvers. Vet.-Akad. Forh.

1864, p. 525; Coll. (Hippoglossoides), Forh. Vid. Selsk.

Christ. 1878, No. 14, p. 92; ibid. 1879, No. 1, p. 74;

Norsk. Nordh. Exped., Zool., Fiske, p. 114; Lillj., Sv.,

Norg. Fn., Fisk., vol. II, p. 299.

Obs. In recent times it has been the general practice to follow

Collett’s example and identify the Greenland and North American Dre-

panopsetta platessoides with the European Drep. limandoides; and it

cannot be disputed that the difference between them is only slight. Even

in his Catalogue (1. c.) Gunther suspected that these two species

were identical. However, he could not defend his opinion by person-

ally comparing American and European specimens. Now, on making

such a comparison — though we have had only three American speci-

mens, one male and two females — we find the differences between

them far too important to admit of our unhesitating assent to the

identification of the two species. It is true, as Collett has pointed

out, that in the European form the number of rays in the dorsal and

anal fins is so inconstant that, as a rule, the specimens that live in

the far north have more rays in these fins than the inhabitants of

more southern regions. Whether this rule also applies to the Ameri-

can form, is as yet unknown; but in the specimens of the Royal

Museum we find at least one exception. In a specimen (9) taken at

Ivigtut by the Sofia Expedition in 1883 the formula is D. 93, A. 73,

while in a specimen (9) taken off Holsteinborg by Dr. 6berg it is

D. 80, A. 67. Hence we see that, even within the limits of the

Arctic fauna, the variation may be considerable. Collett has also

given sufficient evidence to show that the. number of these rays is

untenable as a specific character. On the other hand, to judge by

many other species, it seems probable that the difference shown by

the specimens of the Royal Museum in the number of rays in the

pectoral fins, is more constant. To this we may add the deeper form

" Between 20'3 and 23'0 % in the specimens which we have examined, and which were between 228 and 396 mm. in length. Ac-

cording to Collett this proportion sometimes exceeds 24 or even 25 %, a character which otherwise belongs to the fry.

b Between 11*9 and 14'1 in the specimens which we have examined.
c Sometimes as many as 101, according to Collett.
d Sometimes as many as 79, according to Collett.

c On the blind side somelimes 9.
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of the body which is characteristic of the American form, and which,

in spite of the variations that accompany the usual changes of growth

and the difference of sex, cannot be regarded as entirely wanting in

significance. As a rule, in Drepanopsetta platessoides
,
the greatest

depth of the body is more, in Drep. limandoides less, than 35 / of

the length of the body; and in consequence, the length of the head

in the former is less than 63 %, in the latter more than 64 %
", the

postorbital length of the head in the former less, in the latter more,

than 37
' %, and the length of the branch of the lower jaw on the

eye side in the former less than 28 %, in the latter more than 30 %
— all in proportion to the greatest depth of the body. The same

relation is also expressed by the fact that the least depth of the body

{across the peduncle of the tail) in Drep. platessoides is more than

75 %, in Drep. limandoides less than 72 of the length of the

branch of the lower jaw on the eye side. Another character which

also seems to be constant in adult specimens, lies in the fact that

the greatest thickness of the body in Drep. platessoides is more, in

Drep. limandoides less, than 2
3

of the length of this branch of the

lower jaw. We have here to consider the same question as we have

just discussed with reference to the distinction between Pleuronectes

gladaits and PI. eicatricosus. It may indeed be true that during

youth these forms cannot be distinguished — in any case we have not

sufficient knowledge of their early stages to decide. But during the

latter part of their development they are distinctly separated, and,

strange to say, the difference between Drep. platessoides and Drep.

limandoides runs parallel to that between Pleur. glacialis and Plenr.

eicatricosus
,

just as the latter difference has proved above to be parallel

to that between Pleur. platessa and Pleur. flesus. In all three cases

the differentiation of form has taken the same course. In the Plaice

and the Flounder it has indeed advanced further, but not even these

species have escaped the suspicion of being “links in a common series

of forms, made up of the finest shades of difference.”

The following table shows partly the most important changes

of growth in Drepanopsetta limandoides as it increases in length from

228 to 315 mm., and partly the. relation of this form (on an average)

to Drep. platessoides while between 310 and 396 mm. in length:

A v crag e

Measurements
of a d speci-

men of Drep.

platessoides

from Halifax.

Drep anopsettr limandoides.
3 specimens

^

(c? +99)
of Drep. pla-

tessoides.

Ohs •

3 specimens

(99?).

3 specimens

(999)-

Length of t lie body, expressed in millimetres 242.2 294 341.7 319

Total length of the head in % of the length of the bodv 21.7 22.o 21.1 22,o
Ijuv.

l 9

< sen.

d
Postorbital length of the head ,, .. ,, „ „ „ „ 12.9 13.3 12.7 13.i

ijuv.

1 9

< sen.

C?

Greatest depth of the body. „ „ ,, „ „ ,, ,, ., 32.i 31.6 37.o 35.4 9 > d
Least. ,, „ „ ,, ,, „ „ „ „ T.i 7.3 8.o 7.5 9 > d

Length of the branch of the lower jaw on the blind side ,. „ ,, 11.8 12.7 11.6 11.9
/juv.

\ 9

<
<-

sen.

d

„ eye „ „ „ „ „ 10.3 10.9 9.9 9.9 juv. < sen.

Distance between the dorsal fin and the tip of the snout _ ,, „ „ ,, „ ,, ,, ,. 6.9 C>.o 5.7 6.o 9 < d
Length (base) of the dorsal tin __ 70.5 73.i 72.9 9 > d

Height (longest rav) of the dorsal fin ,, „ „ „ „ „ „ „ 9.1 9.0 9.4 10.9 juv. > sen.

Distance between the anal tin and the tip of the snout „ „ „ ,. ,, „ „ 29.o 27.8 29.0 27.2
Ijuv.

1 9

A
A

sen.

d
Length (base) of the anal tin ,, ,, 52. s 53.o 57.3 50.7 9 > d

Height (longest ray) of the anal iin „ ,, ,, „ „ „ ,, „ 9.3 9.4 9.2 10.9 juv. sen.

Length of the pectoral fin on the cvc side „ „ „ „ „ „ ,, 10.8 9.i 10.7 12.2 juv. > sen.

blind 8,1 8.o 9.7 juv.

Ijuv.

\ 9

> sen.

„ ,, „ ventral ,. „ ,, eye
,, „ „ „ „ „ „ „ „ 7.3 7.vS 7.s

1
8.8 A

A sen.

d
blind 8.0 8.4 8.5* 9.4

/juv.

1 9
Ijuv.

1 9

< sen.

d
sen.

d„ „ „ caudal at the middle „ „ ,, „ „ „ ,, „ 15.2 16.8 15.i 15.7 <*

Total length of the head in % of the greatest, depth of the bodv (>7.g 69.9 57.i 62.2
Ijuv.

\ 9 <
sen.

d

Postorbital length of the head „ „ „ ,, ,, „ „ „ ,, 40.2 42.2 34.6 37.i
Ijuv.

1 9

<
<

sen.

d

Least depth of the body in % of the length of the branch of the lower jaw on the eye side 69.7 (>(>.7 80.6 76.2
Ijuv.

1 9 >
sen.

d

Greatest thickness of the bodv .. ,. ,, „ ,, „ „ 61.7 59.n 70.i 69.8
Ijuv.

1 9 >
sen.

d

The table shows distinctly that in hardly a single one of the i

average relations does Drepanopsetta platessoides fit exactly into the

series of the changes of growth. In some cases the series is broken

by the average measurement of this form, which in these respects

represents the characters both of the young specimens and the fe-

males; while in others the series does indeed run in the same di-

rection, rising or falling in all three of the first columns, but is ir-

regular, with too wide or too narrow a gap between the second and

third columns, this being due to the fact that the characters of a

male specimen have been included in the third column of averages,

The minimum proportion in this respect in all the specimens examined by Collett was 65 %.

In its capacity of a change of growth this relation is less than would have been the resrdt of a uniform course of development.
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while only female characters are given in the other two. If we

eliminate this disturbing influence from the comparison, the result

becomes still clearer: Drepanopsetta platessoides represents the highest

stage of development of the female characters.

If we now compare this table with that given above (p. 407),

which shows the relation between the four forms of the Plaice group,

vie find that, in 12 of the 16 relations there given, as soon as the

percentage is greater in Fleur, glacialis than in Fleur, cicatricosus,

or when the percentage is greater in Fleur, platessa than in Fleur,

flesus, the percentage in Drepanopsetta platessoides is also greater

than in Drep tin. limandoides
,
while, when the percentages run in the

opposite direction, the case is reversed. Again, just as Pleuronectes

glacialis is a more strictly Arctic form than Fleur, cicatricosus
,

so

also Drepanopsetta platessoides, as being a Greenland form the south-

ward range of which is bounded by the southern termination of the

Arctic current that follows the east coast of North America, may be

regarded as a more Arctic form than Drepanopsetta limandoides
,
which,

it is true, goes as far north as Spitsbergen, but is also found at least

as far south as the south-west point of England, where no current

can explain the occurrence of Arctic forms. Thus, the original form

of this group, too, has probably belonged to the Arctic fauna.

With these reservations, and until a more extensive supply of

materials for examination may perhaps put this question in another

light, we adopt the opinion first hazarded by GOnther and subse-
j

quently more deliberately weighed by Collett, that both these forms
J

may be included under a common specific name. Among the syn-

onyms of the species Brown-Goode and Bean also give Stoker’s

Platessa dentata
,

though he states (Mem. Amer. Acad. Arts., Sci.,
|

u. ser., vol. VIII, part. II, p. 391) that in its case the dorsal fin

begins just over the middle of the ege
,

an expression which, if we

adopt the synonym, must not be taken too literally.

On the coast of Scandinavia the average length of

the Rough Dab is 22—25 cm., though it is sometimes

29—32 or even 35 cm." long. Apart from its large

mouth, the species shows a general resemblance to the

Dab (PI. limanda); and it is from this that the name

of limandoides is derived. In the form which occurs in

Scandinavian waters the greatest depth of the body is

about 7s of the total length, and the greatest thickness

about
1

ji of the greatest depth. The length of the head

measures about V4
('26 %) of the length of the body

to the base of the caudal tin. The dorsal edge of the

head slopes evenly downwards from the beginning of

the back. The eyes are exactly the same in form and

structure as in most of the Flounders; they are almost

equal in size and are set on the right side, the upper

scarcely Vs of its length behind the lower. The length

of the latter is in young specimens somewhat greater

than, in old about equal to, the distance between it

and the tip of the snout; and its hind margin lies at

about the end of the second fifth of the head, 'file

inner side of each eye (the side nearest the other eye)

is somewhat more raised than in most Flatfishes, the
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position of the iris being thus more nearly vertical, and

the pupils being turned in opposite directions. This is

a similar arrangement to that which enables the Rat-

fishes in general to see both to the right side and the left

without any special exertion, when they are lying with

the blind side on the bottom, and which is supple-

mented by the great mobility of the eyes. In this

species the interorbital space forms a. narrow carina,

somewhat higher than usual, which, in spite of this,

disappears as we follow it backwards. The nostrils of

each pair are distinctly separated from each other. On

the eye side the anterior nostril, which is obliquely

raised into a tubular form, lies just at the edge of the

cheek-fold (the lower margin of the preorbital bone)

above the maxillary bone, while the posterior, which

is without raised margin, is situated somewhat higher

up than the anterior, almost in the line drawn between

the anterior margins of the eyes, but nearer to the

lower eye than to the upper. The nostrils of the blind

side, which in other respects resemble those of the eye

side, lie somewhat nearer each other, in a straight line

with the base of the dorsal fin, the anterior being situ-

a,ted about half-way between the lower margin of the

preorbital fold and the beginning of the dorsal fin, or

somewhat nearer the former. The mouth is fairly large,

this being the most striking difference between this

species and the true Flounders; and the upper jaw-bone

is so long that, if bent upwards above the lower eye,

it would extend to the hind margin of the latter. The

teeth are conical and pointed, especially on the inter-

maxillary bones; small, but in front, especially on the

intermaxillary bone of the eye side, larger; and ar-

ranged in a. single, rather irregular row, at intervals

about equal to the breadth of a tooth. On the eye side

they are recurved and behind smaller, but are present

along both jaws, except in the hindmost part of the

lower jaw. In this species as in most of the Flatfishes,

the two transverse dermal folds (palatal curtains) within

the rows of teeth, both in the upper jaw and the lower,

are broad and resemble true vela'. The gill-cover is

free, as usual, above the pectoral fin and across the

posterior opercular corner. The margin of the bran-

chiostegal membrane is not folded back so far as in most

of the Scandinavian Flatfishes. This is the only Scandi-

navian species of the Flounder-series that has 8 bran-

ch iostega.1 rays, 7 large and somewhat flattened ravs on

a On the English coast, according to Day, a specimen 38 cm. long has been found.

'' For the function of these folds, see above, p. 263.



424 SCANDINAVIAN FISHES.

each side and a pair of smaller ones, set close together,

at the middle.

In the European form the dorsal fin generally con-

tains between 78 and 87 or 88 rays. It is highest

at the middle (V4
to 73

of the greatest depth of the

body) and gradually decreases in height towards the

ends, all the rays being simple. It begins somewhat

over on the blind side, some distance at least in front

of the middle of the eyes. Its rays curve, when de-

pressed, towards the blind side, and as in the preced-

ing species with the exception of the Sole the posterior

rays show a decided tendency to lie in a forward di-

rection. The anal fin begins a little behind the vent,

just below the hind (lower) end of the base of the

pectoral tin, and is as usual analogous to the dorsal

fin in shape and in its backward extension. In the

European form it contains 64— 66 (exceptionally 60 or

68) simple rays. The hind margin of the caudal fin

forms an obtuse but distinct, projecting angle at the

middle. This tin contains 18 rays, 6 or 2 simple ones

above and below", and the latter rays are always con-

siderably shorter than the others. The remaining 12

(or 14) rays are only once branched, and as in all the

Scandinavian Flatfishes except the Halibut, are not ca-

pable of any considerable expansion. In the European

form the pectoral fin of the eye side contains 10 or

1 1 rays, all, or at least the outer ones, simple. In the

latter case the middle rays are only very indistinctly

branched at the tip. The pectoral fin of the blind side

contains 9 or 10 rays, also simple, or still more in-

distinctly branched than the rays of the corresponding

fin on the eye side. We may find either 10 rays on

both sides or 11 on one side and 10 or 8 on the other.

On the eye side the length of the fin is about equal

to, or in old females slightly less than, half the length

of the head, and the 2nd or the 3rd ray is the longest;

on the blind side the fin is considerably shorter, and

the 5th and 6th rays are the longest. The ventral fin

of the blind side is generally somewhat, though only

slightly, longer than that of the eye side. In form the

two ventral fins are alike, being rounded and contain-

ing 6 simple rays, the 4th and 5th rays being the

longest. They are inserted just in front of the per-

pendicular from the anterior end of the base of the

pectoral fins. The tips extend to the beginning of the

anal fin or a little further back. The vent lies about

half-way between the insertions of the ventral fins and

the beginning of the anal tin, exactly at the ventral

edge, but with a small anal papilla, curved obliquely

backward towards the eye side. The anal spine projects

forward, as usual, from the beginning of the anal fin.

The scaly covering of the bod)- is abundant, most

closely resembling that of the Dab. In this species,

however, the scales are more uniform in size — though

they are, as usual, somewhat larger on the hind part

of the body and smallest on the head — and, therefore,

arranged in more regular row's. At the middle of the

body about 30 scales may be counted in an oblique

row from the lateral line to the dorsal fin and about

32—40 in a similar row to the anal fin. The scales

are almost circular. The free (hind) margin is marked

with two small notches, which leave a rounded, obtuse

projection between them, and is set along the whole

breadth of the scale with from 12 to 20 or more, fine,

subulate spines, which diverge slightly from each other,

and render the scales rather rough to the touch 'when

stroked the wrong way. On the blind side, however,

most of the scales are smooth, ctenoid scales occurring

only on the hind part of the body and at the bases

of the fins. On the eye side of the head only the nasal

cavity, the tip of the snout, and the intermaxillary bones

(and, of course, the eyes) are naked; but the carina

between the eyes, as well as its continuation in front

of them, the broad hind part of the maxillary bone,

and at least the hind part of the branch of the lower

jaw are furnished with small, spiny scales. On the

blind side of the head, however, the maxillary bone,

the lower jaw, and the preoperculum are also scaleless.

All the fins on the eye side, as well as the blind side

of the caudal fin, are generally furnished with two rows

of scales on each ray; but in this respect there is con-

siderable variation, the rule applying only to the middle

parts of the fins. The lateral line is more than usually

distinct and throughout the greater part of its course

quite straight, though its first quarter forms a slight

upward curve on the abdominal region. The lateral

line advances over the caudal fin along the lower mar-

gin of the sixth branched ray, or the ninth, if we

reckon the upper supporting rays as well.

The coloration of the right or eye side of the

Rough Dab is an almost uniform grayish brown, more

or less dark, and generally strewn with scattered, in-

“ In all onr specimens of the European form the number of these simple rays is 3 above and 3 below; in a specimen of the Ame-

rican form we find only 4 of these supporting rays, as the inner (hindmost) of them, above and below, is branched like the true caudal rays.
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distinct, darker spots. When the tisli has been some

time out of the water, the colour fades, and in the fish-

markets we generally find this species of a light gray.

I'he blind side is, as usual, white or bluish white.

The Rough Dab is fairly common throughout the

Cattegat, but is not taken in large numbers. It often

enters the Sound, and, according to Mobius and Heingke,

is of annual occurrence off Kiel, though it has never yet

been found in the Baltic proper or even on the south

coast of Scania. From the north of the Sound and the

vicinity of Kullen it is brought every spring with other

Flatfishes and exposed for sale in the market-place of

Lund. On the coast of Jutland, according to Faber", it

is more common, but in the island-belt of Bohuslan it

is not taken very often. At Landskrona, according to

Schagerstrom, it is called Horntunga
;
at Kullen, accord-

ing to Nilsson, Judepiga (Jutland-maid), or Stormun

(Big-mouth); on the coast of Jutland, according to Faber,

Haa-ising (Sea-flounder) or Skjcer-ising (Rock-flounder),

and in other parts of Denmark, according to Gottsciie,

Mareflynder (Sea-flounder), Tangens hoer-unge (Bastard

Sole), Ucegte tunge (=the preceding name), Jydetunge

(Jutland Sole) and Jydekjcerling (Jutland-hag). In Bohus-

lan it is often called Sala (Sole) or, according to Malm,

Storgap (Big-mouth), Glib and Glibskadda, or is con-

fused with Pleuronectes limanda under the name of Sand-

skcidda. Near Christiania Lilljeborg heard it called

Engelsman (Englishman). The geographical range of the

species also embraces the whole of the North Sea and the

north of the Atlantic up to the Arctic Ocean. It has

never been found in the White Sea or further eastwards.

To the south it grows rare even on the south coasts of

Ireland and England, though, according to Day, numerous

specimens are sometimes met with, as for instance in the

summer of 1880, off Brixham. On the French coast it

has never been found.

lake the Dab, the Rough Dab is said generally to

inhabit deeper water than the most common Scandina-

vian Flatfishes (the Plaice and the Flounder), but scarcely

anything more is known of its habits. In Bohuslan, ac-

cording to Malm, it is taken “at a depth of from 12 to

20 fathoms and generally on a clean sandy bottom”

(though Kroyer states that off Hirsholm it prefers a

muddy bottom) or sometimes “in seines, which are shot

at a depth of 5 or 6 fathoms and hauled up on shore.”

In winter, according to Suxdevall, it retires to a depth

of 30 fathoms.

The spawning-season of the Rough Dab was sup-

posed by Suxdevall, and subsequently by Couch, to

take place at the beginning of summer (May or June),

an hypothesis which agrees with Nilsson’s more recent

statement that at Kullen it is best in April and up to the

middle of May. Kroyer, on the other hand, found Rough

Dabs in September with the ovaries so well-developed

that he assumed the spawning-season to occur in the

middle of winter, while Malm quotes a statement of the

fishermen of Bohuslan to the effect that “the roe runs in

February and is spent by the month of March. ” We
have no more trustworthy observations to rely on.

Fhe food of the Rough Dab is composed of crusta-

ceans, shellfish, starfish and small fishes. In its stomach

and intestine Kroyer often found Gobius minufus
,
Sundis-

vall shrimps (Palcemon and Mysis), Couch 6
Turritella

terebra and Hermit-crabs {Pagurns), and Gottsciie Ophi-

urce. The intestine, abdominal cavity, and liver of the

Rough Dab are very often infested with entozoa; and

parasitic crustaceans are often found on its branchio-

stegal membrane and branchial arches.

In Scandinavia the Rough Dab is taken only oc-

casionally, together with other Flatfishes and with the

same tackle. As an article of food it is the least esteemed

of all the Flatfishes. (Suxdevall, Smitt.)

Subfamily B 0 T H I N A.

Snout not elongated
,
lower jaw most prominent. Mouth middle-sized or large

,
only slightly or almost imperceptibly

unsymmetrical; jaw-teeth almost as well-developed on the eye side as on the blind' side. Ventral Jin of the eye side

set more or less exactly at the ventral margin
, often in a straight line with the base of the anal fin. Pays of the

ventral fins more or less separated at the base and attached to a forward process of the pelvic bones
,
whose shaft

is directed downwards Eyes large or middle-sized. Pseudobranchue and gill-rakers well-developed.

Up to this point we have traced one of the courses point, the most unsymmetrical forms, the Soles, to the

of development of the family back from its culminating
|

Halibuts, which have adhered more closely to the sym-

« Isis, 1828, p. 880.

6 See Couch, Fish. Brit. Isl., vol. Ill, p. 153.

54Scandin a v ia n 1•

'islies.
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metry shown by other fishes than the remaining mem-

bers of the family. The present subfamily shows the

least degree of asymmetry in the structure of the mouth,

but, on the other hand, has advanced furthest in the

asymmetry of the fins. The ventral fins, in the first

place, are removed towards the blind side so far that

the ventral fin of the eye side acquires the appearance

of an anterior anal fin, a peculiarity which also occurs

in some of the members of the subfamily of the Soles.

But, in addition to this, the posterior parts of the dorsal

and anal fins are generally drawn over towards the

blind side so far that their terminations on this side

are closely approximated to each other in front of the

caudal fin. In the position of the eyes too, some of

these forms (a part of the genus Platophrys

)

attain the

highest degree of asymmetry, the wandering eye finally

taking its place so far back and so high up that it

seems externally to belong to the occipital region. The

direction of the asymmetry in this subfamily may thus

be said to be opposite to the direction of that which

determines the structure of the Soles.

Among the peculiarities of the skeleton the struc-

ture of the pelvic bones first calls for attention. These

bones are partly-— in Bothus rhombus for example —
of the same shape and position as in the symmetrical

fishes, with the exception of the circumstance that they

hang downwards from their point of suspension from

the clavicular bones. They are stiletto-like, of an ob-

long triangular shape, at the superior (originally the

anterior) end curved and tubular, with the narrow side

(the base) set transversely across the body; and in the

species mentioned the outer exterior corner forms a

spinous process. But each of these bones sends out, in

a forward direction, from the lower part of the outer

side, a thin, narrow, triangular, osseous disk (pointed

in front), which is set vertically in the longitudinal

direction of the body (horizontally when the body is

in its usual position), and which follows the ventral

margin, under the posterior (lower), forward prong of

the urohyoid (basibranehiostegal) bone, but is united

to this bone solely by ligaments. The outer surface of

this osseous disk represents the upper (posterior or

inner) surface, and its anterior point the hind (lower),

exterior corner, of the pelvic bones of ordinary fishes.

a + Hemirliombus + Anticitharus.

0 + Arnoglossus.

c According to Gunther’s description the eyes are set on the ]

to his figure this genus is dextral.

The six ventral rays, which are more or less apart from

each other, articulate with the under surface of this

disk, their outer side thus corresponding to the upper

(inner) side of the rays of the ventral fins in ordinary

fishes. Another peculiarity which distinguishes the ske-

leton of these fishes from that of the preceding sub-

family, is that the caudal vertebrae are furnished with

comparatively well-developed transverse processes.

A characteristic of most, of these forms — though

it also occurs in the preceding subfamily, in the genus

Pseudorhombus for example — lies in the shape of the

pupil. On its inner side (in the lower eye the upper

side, in the upper eye the lower) the iris forms a semi-

circular or quadrangular process, which thus hides a

part of the pupil.

Almost all these forms — the genera Mancopsetta

(from the Indian Ocean off Prince Edward Island),

Citharus (from the Mediterranean), Citharichthys
a
(from

the tropical parts of the Atlantic, Australia, and the

west coast of North America), Platophrys
6 (from the

Temperate and Tropical seas all round the world),

Bothus
,
Lepidorhombus, and Scopthahnus (from the At-

lantic and the Mediterranean), as well as Zeugopterus

(from the Atlantic coast of north-western Europe) —
are sinistra!. Only the Chinese genus Samaris, which

is remarkable in many other respects, has the eyes on

the right side of the body 0
. The vent usually lies on

the blind side, but the anal papilla in most cases on

the eye side, and often even above the ventral fin of

this side. In all these forms the dorsal fin begins in

front of the eves, on the bridge of the snout or the

blind side thereof.

The forms of this subfamily that belong to the

Scandinavian fauna may be distinguished as follows:

A: Jaw-teeth set in a single or

double row. Branchiostegal

membranes united interiorly

in a straight line with each

other.

Genus Platophrys: Jaw-teeth

of uniform size (no ca-

nines); vomer toothless.

Subgenus Arnoglossus: Sca-

les middle-sized and de-

ciduous Platophrys
(Arnoglossus) laterna.

B: Jaw-teeth set in several rows,

cardiform. Branchiostegalo

side of the body in Lophonectes, from Port Jackson; but according
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membranes inferiorly independent

or meeting each other in different

planes, the one covering the other

to a greater or less extent.

a: Ventral fins free from the anal tin.

aa: Scales, when present, cy-

cloid. Median wall of the

branchial cavity unbroken

under the lower pharyn-

o-eals.o
Genus Botlius:

a: Rays in the anal fin at

most 50 Botlius maximus.

i>: Rays in the anal fin more

than 50 Botlius rhombus.

bb: Scales, on the eye side at

least, ciliated. Median wall

of the branchial cavity

broken between the lower

pharyngeals and the uro-

hyoid bone.

a: Head of the vomer fur-

nished with teeth. Scales

of the blind side cycloid.

Genus Lepidorliombus ... Lepidorhombus whiff.

(3: Vomer toothless or with

indistinct teeth. Scales

of the blind side also

ciliated.

Genus Scophtlialmus Scophthahnus norvegicus.

b: Ventral fins united by the fin-

membrane to the beginning of

the anal fin. Median wall of

the branchial cavity broken be-

tween the lower pharyngeals and

the urohyoid bone. Head of the

vomer furnished with teeth.

Genus Zeugopterus Zeugopterus punctcitus.

Genus PLATOPHRYS.

size, small and pointed, set in a single or double rote on the intermaxillary hones and in

in the lower jaw Lower pharyngeal teeth set in a single row. All the fin-rays
,
except the

Branchiostegal membranes inferiorly united into a broad
,
free fold : branchiostegal

unbroken under the lower pharyngeals. No teeth on the vomer

,

Ventral fins free from the anal fin.

daw-teeth of uniform

one or several rows

caudal rays proper , simple,

rays 7. Median wall of the branchial cavity

palatine bones ,
or tongue.

This genus was established by Swainson" expressly

to include the forms that are distinguished by the wide

separation of the eyes, and belong chiefly to the tropical

seas. Bleeker 6 and subsequently Gunther 0
called the

same group Rhomboidichthys; but the former soon'
7

re-

stored Swainson’s name, and in his great work on the

fishes of the Dutch East Indies he combined with this

genus, though with the rank of a subgenus, another,

Arnoglossus
,
which he had formerly

6
believed to require

an independent place in the system. This union had

been previously foreshadowed, however, by Gunther, who

in his Catalogue, referred to the genus Rhomboidichthys

a species (Rh . mogki) with fairly narrow, though con-

cave, interorbital space. In this manner the genus

Platophrys is made to embrace the Bothoid forms which

are most widely separated by the different position of

the eyes, but even in this respect connected by inter-

mediate forms, and which fall under the characters

given above. Most of these species, in which the eyes

are more or less far apart, are further characterized by

small and firmly attached scales— at least 80 in a row

along the sides of the body— and, generally speaking,

by the great depth of the body. These small-scaled

species, which belong to the tropical seas all round the

globe and .also to the Mediterranean and the Sea of

Japan, form the subgenus for which Bleeker retained

the name of Platophrys.

a Nat. Hist. Fish., Amphib. and Rept., vol, It, pp. 187 and 302.

h Act. Soc. Scient. Indo-NeerL, I (1856), Beschr. Visclis. v. Manado en Makassar, p. 67.

c Cat. Brit. Mus., Fish., vol. IV, p. 431.

a Versl. en Meded. Akad. Wetensch. Amsterd., XIII (1862), p. 426.

e L. c., p. 427.
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.

Subgenus ARNOGLOSSUS.

Scales deciduous, at most about 60 in the lateral line.

that of

Arnoglossus ", i. e. lamb’s tongue 4

,
was the name

applied by Rondelet to a well-known Mediterranean

species, supposed by Willughby 1
' and Ray d

to be also

known to the Cornish fishermen under the name of

Lantern. The deciduousness of the scales and the thinness

and transparency of the body were given as the main

characters. As we now propose to show, it is as yet

Form of the body more or less closely resembling

Sole.

impossible to decide with entire certainty whether more

than one species of this subgenus is known in Europe;

and we find the same difficulty with regard to the

non-European species. Bleeker, however, has described

5 species from the East Indies, one of which, Arno-

glossus tapeinosoma, was taken off Hong Kong by the Vega

Expedition, on a clayey bottom in 22 fathoms of water".

the

THE MEGRIM OR SMOOTH SOLE (SW. RADFLACKIGA TUNGEHYARFYEN f
).

PLATOPHRY S LATERNA.

Plate XIX, fig. 4.

Greatest depth of the body varying between 27 and 36 %, and the postorbital length of the head {from the bach

margin of the lower eye) between 10V2 and 14 %, of the length of the body. Lower posterior corner of the pelvic

bones ending in preancd spines directed backwards. Body transparent, on the eye side grayish carnation or brownish

gray, without spots or marked with brown spots along the lateral line and the bases of the dorsal and anal fins:

eye side of the fins dotted with brown.

R. hr. 7p D. 83 -93; A. 59—71; P. sin. 10 1. 11; dextr.

9 1. 8*; V. G; C. #+11+®; L. lat. 52— 55*; L. tr. ca 2G.

Syn. Arnoglossus Icevis, Rondel., 1. c.; Arnoglossus sen Solea Levis,

Will., Ray, 11. cc.; Smooth Sole et Lantern Fish

,

Penn.,

Brit. Zool. (1786), vol. Ill, p. 204.

Pleuronectes Laterna
,
Walb., Iclith. Art., part. Ill, p. 121.

Pleuronectes diaphanus

,

Shaw., Gen. Zool., vol. IV, p. 309.

Pleuronectes casurus, Hanmer apud Penn., Brit. Zool. (1812),

vol. Ill, p. 325, tab. LIIT.

Pleuronectes leotardi, Risso, Ichth. Nice, p. 318 = Rhombus

niidus., Id., Eur. Mer., tom. Ill, p. 251.

Pleuronectes Arnoglossus, Bl., Si/st. Ichth., ed. Schn., p. 157

;

Flmng, Brit. Anim., p. 197.

+ : Forma macrocephala, humilis: longitudine capitis circa 24
/, 00

longitudinis totius corporis, altitudine maxima corporis circa

“ dgvog and ykioGGa.

h “Agninte lingua; nomen’’, Rondelet, De Pise., lib. XT, cap.

c Hist. Pise., p. 102.

d Synopjs. Pise., p. 34.

e The same species is probably described from Hong Kong

Arnoglossus tenuis, though Gunther’s specimen is stated to have been

I Malm, 1. c.

'J According to Collett and Lilljeborg only 6.

h Sometimes 10, according to Lilljeborg.

1 Sometimes 47, according to Gunther. As a greater or le

of cases, mistakes may easily be made in counting them.

" S
/ioo ejusdem longitudinis, cujus partem minimam 12

/j oo

longitude mandibulre superat. Color corporis translucidi in

latere oculari cinereo-carneus, immaculatus.

Pleuronectes arnoglossus, Bp., Icon. Fn. Itnl., tom. Ill (Pesci),

tab. No. 97, fig. 3; Canestr., Arch. Zool., Anat., Fisiol.,

vol. I, fasc. I, p. 14, tab. I, fig. 4; Mor. Hist. Nat. Poiss.

Fr.

,

tom. Ill, p. 328.

Arnoglossus Laterna, Gthr, Brit. Mas. Cat., Fish., vol. IV,

p. 415; Steind.,- Stzber. Akad. Wiss. Wien, Math. Naturw.

Cl., LVII, i (1868), p. 716; Gigl. Espos. Intern. Pesc.

Berk 1880, Sez. Ital., Catal. p. 98.

19 23
B: Forma microcephala, altior: longitudine capitis circa

longitudinis totius corporis, altitudine maxima corporis circa

Yiiit'
e
i
usdem longitudinis, cujus partem maximam 12

/100

vIV, p. 324.

ry Gunther ( Challenger Report
,
Shorepshes, p. 58) under the name of

without pelvic spines.

is number of the scales have fallen off, however, in the great majority
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longitude mandibular rnquat. Color corporis translucidi in

latere oculari cinereus", maculis et punctis fuscis conspersus.

Rhombus arnoglossus

,

Yarr., Hist. Brit. Fish., ed. 2, vol. II,

p. 345.

Pleuronectes conspersus
,

Canestr., Arch. 1. c., p. 10, tab. I,

fig. 2; Gthr, 1. c., p. 416; Steind., 1. c.; Mor., 1. c.,

p. 329: Gigl., 1. c.

Megrim
,
Couch, Fish. Brit. Id., vol. Ill, p. 177, tab. CLVIII.

Rhombus soleceformis
,
Malm, Forh. Skand. Naturf. M. Stockh.

1863, p. 413; Gbgs
,
Boh. Fn. {Arnoglossus) p. 519; Gbgs,

Naturli. Mus. Arsskr. Ill (1881), p. 24.

Arnoglossus laterna
,

Coll., Forh. Vid. Selsk. Christ. 1874,

Tilliegsh., p. 140; ibid. 1879, No. 1, p. 77; Day, Fish.

G:t Brit., Irel ., vol. 2, p. 22, tab. XCIX, fig. 2; Coll.,

N. Mag. Naturv. Christ., Bd. 29, p. 101: Lillj., Sv., Norg.

Fisk., vol. II, p. 329.

Obs. Among the fishes of the Mediterranean Canestrini in

1861 distinguished between two species within the limits fixed by

his predecessors for Pleuronectes arnoglossus. The first, which was

adopted by Gunther under the name of Arnoglossus laterna, without

spots on the fins and with the length of the lower jaw at least V8

of that of the body, was stated by Canestrini to be common in the

Gulf of Genoa during winter, but rare during summer, from the

month of April. The second, Pleuronectes (Arnoglossus) conspersus,

with the vertical fins punctated with brown and with the length of

the lower jaw less than ’/
8

(sometimes 1

/

,

ji) of that of the body, he

stated to be a common summer-fish in the same vicinity, but rare in

winter. The Royal Museum has acquired from the Mediterranean one

specimen of the first form, 97 mm. in length, which was taken in

March, 1874, off Salerno by Professor C. Loven, and two specimens

of the latter, respectively 97 and 111 mm. long, which were taken

in October, 1856, off Venice by Professor 0. Sandahl. On comparing

these forms with each other and with two Scandinavian specimens—
the first 114 mm. in length and taken off Torrboskar (the Skaw) in

j

July, 1878, during the expedition of the gunboat Gunhild, the second
[

116 mm. long and taken during the summer of 1879 at the zoo-
j

logical station of Kristineberg in Bohuslan — we find the same ques-
j

tion before its as that we have had to deal with in our treatment of

the relation between Pleuronectes glacialis and PI. cicatricosus or

between Drepanopsetta platessoicles and Drep. limandoides 1'
. The

one form has a deeper body and a shorter head, thus representing

partly the female characters and partly a more advanced stage of

development. That the two forms of the European Megrim are also

geographically distinct, at least to a certain extent, appears not only

from Canestrini’s observation that they repair to the fishing-grounds

at different seasons of the year— a fact which may indicate that they

must be regarded, generally speaking, as inhabitants of distinct locali-

ties — but also from the circumstance that the one form, Bonaparte’s

and Canestrini’s PI. arnoglossus, has probably never been found in
j

Scandinavia, perhaps not even in Great Britain — at least to judge

by Yarrell, Couch, and Day -— though Moreau states that he ob-

tained it off Havre. As in the case of the Rough Dab, however, we

here, too, allow the older specific name to do duty for both forms,

especially as this name was adopted by Walbaum with references to

the works of both Rondelet and Ray. and thus may be applied in

all probability to both forms.

The European Megrim attains a length of from

17 to 19 cm., the depth of the body, which is greatest

at about the end of its first third, being at most 36 %

of the total length or 45 % of the length from the

snout to the base of the caudal tin. In the Scandi-

navian form the greatest depth is, as a rule, more than

32 % c
of the former length or 38 % of the latter. Thus,

the form of the body, as well as the close proximity

to each other of the vertical tins on the tail, most re-

minds us of the Soles, a circumstance which led Malm

to call the species soleceformis. But the body is thin-

ner than that of the Scandinavian Solea, the thickness

of the head across the opercula, in spite of the fact

that this is the thickest paid of the body, measuring

only about 5 % of the length of the body or between

1 4 and 1

5

1

/2 % of its greatest depth. The chief sin-

gularity in the appearance of the fish is also its trans-

parency. The body being so thin, we can easily under-

stand one of the circumstances pointed out by Rox-

delet'* as characteristic of the Megrim, namely that

it requires no more boiling than nonnat*. Its trans-

parency is further enhanced by the texture of the scaly

covering. Most of the scales of the body, especially

on the trunk and the hind part of the head, are com-

paratively large, thin, and deciduous. On the eye side

they are ciliated at the hind margin, on the blind side

smooth-margined. The lateral line is distinct only on

the eye side, and forms a sharply marked arch above

the abdominal region. More firmly attached, small

scales, ciliated at the outer margin, cover the dorsal

and anal fins, the ventral fin of the eye side and the eye

side of the snout. The caudal fin, on the other hand,

is covered with small scales, on the eye side ciliated,

but on the blind side smooth-margined. On the first

three fins the scales are set in a single row on each

ray, while the branched rays of the caudal fin are

furnished ’with a row for each branch. On the eye

side the maxillary bone and the branch of the lower

° Fusco-argillaceus, sec. Malm.
b Cf. also the relation between Beryx decadactylus and B. splendens (p. 68, above) or between Brarna longipinnis and Br. Rail

(p. 80, Obs., above). In the present case too, strange to say, we find parallels between very closely related Atlantic and Pacific forms.

c In Collett’s smallest specimen, 79 mm. long, the greatest depth of the body according to his measurements was 31*6 % of the

length of the body.

d Statim atque ignem vidit coctus est, quemadmodum aphya.

e Cf. above, p. 264.
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jaw are also covered with scales, but the intermaxillary

bones, as well as the lips, are naked. These small

scales on the head and tins are often the only ones

that are left after the fish is caught; but the scales of

the lateral line are at least more firmly attached than

the scales of the rest of the body itself. As a rule,

however, the dermal folds in which the scales have

been set, are so distinct that the number of the scales

may be ascertained. In the Scandinavian form we have

found the number of scales in an oblique, transverse

row at the beginning of the straight part of the lateral

line, just behind the arch (where the body is deepest),

to be 13 above and 13 belcuv the lateral line.

In the form known as Platophrys conspersus the

length of the head measures 19—2272 % a
of the total

length of the body, 23—27 % h
of the length from the

snout to the base of the caudal tin, or 56—66 % c
of

the greatest depth of the body. The snout is com-

paratively blunt, its upper and lower profiles meeting

almost at a right angle; and the mouth, with the lower

margin of the under jaw straight, rises, when closed,

at an angle of about 45 degrees. The length of the

lower jaw, which is somewhat less on the eye side

than on the blind side, and in most cases relatively

less in old specimens than in young, measures 10—12 %

of the length of the body'*. The chin is furnished

with a distinct, though small knob; and the anterior

margin (symphysis) of the lower jaw is straight and

together with the lower margin forms an obtuse angle.

The dorsal contour of the snout seems somewhat tumid

behind the intermaxillary bones, but farther back is

depressed. This is due to the comparatively advanced

development of the articular part of the maxillary bones,

which in other species of the genus, e. g. in Platophrys

lunatus from the tropical part of the Atlantic, sends

out a robust, spinous, bony knob in a forward direc-

tion. In both forms of PI. laterna we have found the

length of the maxillary bones to be exactly the same

on the eye side as on the blind side
5

,
and to measure,

in the form known as PI. conspersus
,
7—9 % of the

length of the body 7
,
being relatively greater in young

specimens than in old. Behind (underneath) the max-

illary bone is slightly extended in breadth, and at the

posterior (lower) end obliquely truncate and slightly

concave, more so on the eye side than on the blind

side. The eyes are of moderate size, measuring 18 to

20 % of the length of the head, and are, as usual,

relatively larger in young specimens than in old. Their

position with regard to each other seems also to vary,

the variation being to a certain extent individual, but

chiefly according to age. In the young specimens be-

fore us they are set almost in a straight line with each

other, while in the oldest specimen half the upper eye

is behind the lower, the distance between the latter

and the tip of the snout being somewhat more than

its own length. The nasal cavity of the eye side is

naked, but surrounded with small scales, and is situated

in front of the eyes, almost exactly in a straight line

with the narrow interorbital ridge. The position ot

the nasal cavity of the blind side is similar, but higher,

its longitudinal diameter, when produced, passing through

the middle of the upper eye, which is visible through

the body on this side. The anterior nostril is raised

on both sides of the body into an obliquely-truncate

tube, or elongated at the hind margin in a, lobate shape.

The posterior nostril is smaller, and only slightly raised

at the margin. The interorbital space, which in other

species of the genus Platophrys is remarkable for its

great width and distinct concavity, here consists of an

extremely narrow7 ridge, the width of which is only

about V3
of the longitudinal diameter of the eye. In

old specimens the preoperculum is nearly rectangular,

but rounded at the corner, and with the upper, vertical

branch
1

/ 3
or

1

/i longer than the lower, horizontal

branch: in young specimens it is more obtuse-angled,

and the two branches are more equal in size. The

operculum, suboperculum, and interoperculum, are thin

and transparent, and together form an arch of almost

uniform width, until the last of the three grows nar-

rower in front, below7 the preoperculum. At the hind

“ In Scandinavian specimens at most 2

1

1

/ .> %, in one of our two Mediterranean specimens 22 1
/., %. In our specimen of PI. arno-

glossus 24‘7 %.

h In Scandinavian specimens at most 26 %; in one of our two Mediterranean specimens 27'5 %. In our specimen of Pl. arnoglossus 29'2 %.

c In the smallest of Collett’s specimens, however, this proportion is 68 %. In the Royal Museum specimen of PI. arnoglossus it is 88’9 y.

ll In the Royal Museum specimen of PI. arnoglossus the length of the branch of the lower jaw on the blind side is 14'1 % of the

length of the body.

e The asymmetry of the mouth and the greater shortness of the head, especially of the postorbital part, and of the pectoral fins are

the only perceptible differences we have succeeded in discovering between the Chinese Platophrys tapeinosoma and Platophrys conspersus.

r In our specimen of Platophrys arnoglossus the length of the maxillary bones is lO'/o % of that of the body.
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margin, however, at the division beiweert the operculum

and suboperculum, this arch is distinctly notched. The

branehiostegal membranes are anteriorly (inferiorly)

united into a broad, transverse fold, which tits into

the bend of the urohyoid bone, and extends to the

bottom of this bend. This transverse fold is marked

off by a deep fold from the lateral parts of the bran-

ehiostegal membranes, and contains only the foremost

(lowest) pair of rays, which, as in the preceding genus,

are exteriorly (distally) coalescent. The other six rays

on each side are fine, long, and sabre-shaped, the tAvo

anterior, as Avell as the three posterior, lying close to

each other.

The dorsal fin begins on the blind side of the

head, close to and just above the anterior nostril, the

first interspinal bone being situated at the upper margin

of the nasal cavity. The length of the fin measures

77 or 78 %, and its height (the longest ray) 9 or 10 %,

of the length of the body. It terminates exactly at

the dorsal edge, and sometimes almost touches the

uppermost supporting ray of the caudal fin, though it

is sometimes separated from the latter by two or three

scales’ breadth. It is of fairly uniform height, the

anterior rays groAving uniformly and gradually longer,

and the posterior shorter. The anal fin resembles the

dorsal in shape, is of almost the same height, and its

length is about 59— 63 % of that of the body. The
j

distance betAveen it and the tip of the snout is 24 or

25 % of the length of the body, and it terminates

posteriorly in the same manner as the dorsal fin. The

caudal fin, the length of Avhich is about 16—18 % a
of

that of the body, is evenly rounded at the hind margin

or someAvhat pointed in the middle, and is made up

of 11 branched rays, and 3 supporting rays above and

beloAvb The pectoral fins are narrow and pointed. In

the pectoral fin of the eye side, the length of which

is about 13— 16 % of that of the body, the third ray

is the longest. The length of the pectoral fin of the

blind side is only 8 or 9 % of that of the body. The

ventral fins are especially remarkable for their great

difference from each other, the base of the one (on

the eye side) being more than tAvice as long as that

of the other
0

,
and extending from the anterior end of

the loAver extremity of the urohyoid bone to the be-

ginning of the anal fin. In height, hoAvever (the length

of the longest — the 4th or 5th — ray'') they are

more alike. Between their posterior rays and the

membranes that unite these rays to the belly, the

preanal spines of the pelvic bones appear, the one (that

of the eye side) just in front of and close to the other.

The vent lies on the blind side, either just at the end

of the ventral fin of this side, Avhere the posterior fin-

membrane terminates, or Avithin (belotv) the end of

this membrane, and in a line Avith the first ray of the

anal fin. Exactly opposite, on the eye side, lies the

small, but distinct urethral papilla.

The coloured side of the body is described by

Malm as “broAvnish clay-gray, Avith a roAv of puncti-

form, blackish brown spots along the lateral line, and

a 1'oav of similar, smaller spots a little distance from

the bases of the dorsal and anal fins. These fins, as

Avell as the others, have blackish dots and streaks on

the rays, the markings being most distinct in a line

with the dark spots on the body, and thus suggesting

that they may perhaps be regarded as traces of evan-

escent transverse bands on the Avliole body. The mem-

branes of the left pectoral fin are black betAveen the

last three rays for
2

/5 of their length, at the tips of

the rays. Iris yelloAvish green and, Avith the exception

of the part bordering on the pupil, spotted Avith grayish

broAvn." In the specimens preserved in spirits in the

Royal Museum the Avhole body is orange, Avith almost

invisible traces of the markings described by Malm,

excepting the spots on the dorsal and anal fins, but a

dark broAvn colour has left very distinct traces on

the tips of the ventral fins. As Ave have failed to

procure any fresh specimen, Ave have taken advantage

of Dr. A. IT. Malm’s kind permission, and borroAved

for this Avork the figure coloured by Mr. Thornam for

Dr. Malm’s father.

The Megrim can scarcely be considered rare on

the Avest coast of Scandinavia, as it has often been met

Avith in Christiania Fjord, Gullmar Fjord and the island-

belt of Gothenburg. Collett mentions 17 specimens

“ 15'5— 18’5, according to our measurements; lfi‘4—20’2, according to Collett’s.

5 In the Royal Museum specimen, which is 98 mm. long, of the very nearly related species, Platoplirys tapeinomosa from Hong Kong,

there are only 9 branched rays in the caudal fin, but 4 supporting rays on each side. However, it is very common among the Teleosts that

young specimens differ in this respect from older ones.

c The length of the base of the former is about 7 or 8 %, of the latter about 3 1
/., of the length of the body.

,l About 6 or 7 % of the length of the body.
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from the first locality, and Malm 14 from Gullmar

and the neighbouring waters and 2 from the island-

belt of Gothenburg. The Royal Museum possesses two

Scandinavian specimens, one, as we have mentioned,

from Gullmar, and the other from the Skaw, where it

was taken in 22 fathoms of water, on a clayey bottom.

On other occasions the species has been found in shall-

ower water, sometimes no more than 5 fathoms deep,

and on a bottom of pure sand or sand mixed with

clay. In Scandinavia the Megrim is usually taken in

the seine, while fishing for Herrings and Sprats. A

specimen was once received by Malm that “had been

taken in a Flounder-net at a depth of 17 fathoms.'
5

The food of the Megrim is probably of the same

nature as that of the other small Flatfishes: crustaceans,

mollusks, and lish. In the stomach of a Megrim 165

mm. in length Collett found a Gobius minutus about

63 mm. long. In the stomach of a female 138 mm.

long Malm found two specimens of Aphya minuta, the

larger 44 ram. in length. These circumstances indicate

no little voracity. Again, the Megrim itself constantly

falls a prey to all kinds of deep-sea fishes, and has

been found in the stomach of the Cod and the Conger.

The spawning-season of the Megrim occurs appa-

rently in the summer-months, between May and August.

At the end of June Collett took a female 162 mm.

long that seemed to have already deposited its spawn.

The two specimens that Esmark took in Christiania

Fjord in May and at the beginning of June, 1863,

were both gravid females. In one of these two speci-

mens, according to Collett, the ovaries extended back

to a point, the distance between which and the base of

the caudal fin was only slightly more than the length

of the head; and the number of the eggs was about

50,000. Malm found specimens ready to spawn be-

tween the 9th and 21st of August, 1861, off Kristine-

berg; but he remarked that it was only towards the

end of this period that the roe began to ripen and

“run.
55

As the Megrim is so small and thin, it can scar-

cely be employed as human food in any other form

than nonnat. In Venice, according to Ninni“, it is

sold among other fish under the name of menuagyia.

It might certainly be of some importance as bait; but

in Scandinavia it is found far too seldom to be of any

economical importance even in this respect.

Genus BOTHUS.

uniform size (without canines), pointed
,
recurved

,
small, and set in a card on the intermaxillary

as in the lower jaw. Head of the vomer also furnished with small teeth; but, the palatine bones

Lower pharyngeal teeth set in severed rows. Most of the fin-rays usually branched. Branchio-

inferiorly free, at least in part, from each other, but meeting in different planes and crossing

Median wall of the branchial cavity unbroken below the lower pliaryngeals.

fin. Scales, when present, cycloid. Anal and preanal spines wanting.

Jaw-teeth of

bones as well

and tongue smooth,

stegal membranes

each other. Branch iostegal rays 7.

Ventral fins free from the anal

The name of Bothus — which, according to Ra-

finesque, occurs even in Aristotle, but also reminds

us of the French turbot, the German Butte and the

Swedish Buttcf — was applied by Rafinesquf/ to a

genus meant to represent Klein’s Bhombus and to be

typified by Linnaeus’s Pleuronectes rhombus. As Klein’s

Rhombus, however, is an ante-Linmean name which

Lacepede has transferred to another genus d

,
the name

given the genus by Rafinesque claims precedence,

though it must be regarded as partly synonymous with

the preceding genus, for which it was employed by

Bonaparte.

Only three species of Bothus are known, which

belong to the north of the Atlantic, the Mediterranean,

and the Black Sea. One of these species, the North

American Bothus maculatus, is so thin and transparent

a Espos. Int. di Pesca in Berlino 1880, Sez. Ital
. ,

Cat., p. 180.

b Agassiz (Nomenclator) endeavoured to explain this name by the Greek pdhog, depth.

'' Caratteri di alcuui nuovi generi etc. (1810), p. 23.

d Artedi’s Stromateus.
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— though, according to Storer, it attains a length of

from 12 to 18 dm. — as to remind us very strongly

of the Megrim. The two others, however, are among

our better Flatfishes — one of them among the best and

fattest. They are also characterized by the exception-

ally deep (short) form of the body, which is relatively

shorter than in any of the other Flatfishes. The mouth

is turned up sharply. The eyes are well separated,

most so among the Scandinavian forms of the sub-

family, though not nearly so far apart as in some

members of the preceding genus.

Few as are the species of this genus, their rela-

tions to each other, especially in the case of the two

that belong to the European fauna, are in the highest

degree interesting. Not only is their geographical range

so extensive as to admit of the form’s being influenced

by very dissimilar environments"; but in addition to

this a large number of intermediate forms are known,

which can obviously be explained only on the assump-

tion that they are hybrids
6

. Malm has described one

of these forms under the name of Rhombus hybridus.

Both his specimens were females, and most closely

resembled Both us maximus. The Royal Museum has

received from Stromstad, through Mr. C. A. Hansson,

two males, one of which is more like Botlius rhombus.

Thus it is very difficult to find fixed, constant charac-

ters for the two species — for many different combina-

tions may probably be found. However, the forms

known in Scandinavia may be distinguished as follows:

I: Number of rays in the anal fin

at most 50. Least depth of the

tail less than 20 % of the greatest

depth of the body. Abdominal

curve of the lateral line high and

short, its height being about half

its length, which is about 3
/ 4 of

the length of the middle caudal

rays.

A

:

Length of the head behind

the lower eye more than 17 %,

and of the left maxillary bone

more than 12 %, of the length

of the body Botlius maximus.

B

:

Postorbital length of the head

less than 17 % and of the

left maxillary bone less than

12 %, of the length of the

body Botlius maximus hybridus.

II: Number of rays in the anal fin

more than 50. Least depth of the

tail more than 20 % of the great-

est depth of the body. Abdominal

curve of the lateral line low and

long, its height being about Vs

of its length, which is about

equal to that of the middle cau-

dal rays.

A: Postorbital length of the head

more than 16 /, and the great-

est depth of the body more

than 50 /, of the length of

the body Botlius rhombus hybridus.

B: Postorbital length of the head

less than 16 /, and the great-

est. depth of the body less

than 50 %, of the length of

the bodv Botlius rhombus.

a If we compare, for example, Canestrini’s descriptions of Botlius maximus and Botlius rhombus from the Mediterranean with speci-

mens of these species from Scandinavian waters, we find that, though the differences are parallel — the former having a larger head, fewer

rays in the dorsal and anal fins etc. — still the boundaries between the species are entirely different in the Mediterranean and in our fauna.

6 We are still without the necessary experimental evidence to show that this is the case; and that this is the only operating influence

is scarcely probable, for these intermediate forms occur in localities, in the Baltic for example, where only one of these species is found in

its typical form.

Scandinavian Fishes. OO
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THE TURBOT (sw. pigghvarfven).

BOTHUS MAXIMUS.

Plate XVIII, fig. 1.

Greatest, depth of the body more than 50 %, length of the head more than 28 %, postorbital length of the head

more than 17 %, length of the maxillary bones more than 12 %, length of the right branch of the lower jaw more

than 15 %, distance between the anal fin and the tip of the snout, more than 30 %, length of the base of the left,

ventral fin more than 10 %, of the right ventral, fin more than 8 %, and greatest thickness of the body more than

8 %, of the length of the body. First rays of the dorsal fin simple or only indistinctly branched. Number of rays

in the dorsal fin less than 70, in the anal fin less than 50. Least depth of the tail less than 20%, and the length

of the caudal fin at the middle less than 36 %, of the greatest, depth of the body. Body furnished on both sides

or at least on the eye side with scattered, pointed, spinous tubercles, but otherwise naked, though furnished with

soft, verrucose, closed scale-sacs mosaically arranged in the skin.

R. br. 7; D. 57—64"; A. 42—47 6
;
P. 12 c

;
V. 6; C. 2 + 13 + 2;

Lin. lat. por. ca 76—80 ad. pinn. caud; Vert. 30—31.

Syn. Rhombus aculeatus
,

Rondel., De Pise., lib. XI, cap. II, p.

310 (ipyczav Aristotelis credit; haud tamen liquet, quam

families speciem sub hoc nomine meinoraverit Aristoteles);

Schonev., Ichth., Nomencl., Slesv. Holst., p. 60; Gottsche,

Wiegin. Arch. Naturg., I, 2 (1835), p. 172.

Rhombus maximus, Will., Hist. Pise., lib. 4, cap. II, p. 94,

tab. F, 2; Lin. (Pleuronectes), Fn. Suec., ed. I, p. 112 (ex

Itin. gotl.), No. 298; Syst. Nat., ed. X, torn. I, p. 271;

Qvens., Vet.-Akad. Handl. 1806, pp. 54 et 203; Nilss.

Prodr. Ichth. Scand., p. 58; Ekstr., Vet.-Akad. Handl. 1834,

p. 56 (var.): Schagerstr., Physiogr. Sallsk. Tidskr., p. 312;

Kr. (Rhombus), Lawn. Fiske, vol. 2, p. 424; Sundev. (Pleu-

ronectes), Stockh. L. Hush. Sallsk. Handl., H. 6 (1855),

pp. 82 et 165; Nilss. (Rhombus), Bkarnl. Fn., Fisk., p. 636;

Canestr., Arch. Zool., Anat., Fisiol., vol. I, fasc. I (Genua

1861), p. 25, tav. Ill, fig. 1; Gthr, Vat. Brit. Mus., Fish.,

vol. IV, p. 407; Mgrn, Fiiil. Fiskar (disp.), p. 24 ;
Lindstr.,

Gotl. L. Hush. Sallsk. Arsber. 1866, p. 24 (sep.)
;
Steind.,

Stzber. Akad. Wiss. Wien, Math. Naturw. Cl. LVII, i, (1868),

p. 714; Coll., Forh. Vid. Selsk. Christ. 1874, Tillsegsh.,

p. 137; ibid. 1879, No. 1, p. 76; Malm, Gbgs
,
Boh. Fn.,

p. 510; Winth., Naturb. Tidsk. Kbhvn, ser. Ill, vol. XII,

p. 37; Ben., Fisch., Fischer., Fischz. 0. u. TV. Preuss.,

p. 93; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 338; Mela,

Vert. Fenn., p. 305, tab. IX; MOb., Hcke, Fisch., Osts.,

p. 89; Day, Fish. Gt. Brit., Irel., vol. II, p. 11, tab.

XCVI
;

Coll. (Botluis), N. Mag. Naturv. Christ., Bd. 29

(1884), p. 100; Lillj., Sv., Norg. Fisk., vol. II, p. 305;

Sundm., Mela, Finl. Fisk., tab. XXII.

In size the Turbot comes second among the Scan-

dinavian Flatfishes. Specimens 5 or 6 dm. long are not

rare on the west coast. Nilsson states that a Turbot

was once brought by the fishermen of Raa to the market

of Lund, which was 68 cm. long and weighed 7 kgm.,

and that off Kullen Turbots weighing 16 kgm. are

sometimes taken. In the North Sea and the Irish Sea

still larger specimens occur; Thompson'* mentions one

that weighed 20 kgm. According to Day’s observations

the Turbot when 2

1

/s years old may have attained a

weight of 10 lbs., and in 2 years more 20 lbs. About

three feet or perhaps one metre is the maximum length

that may with certainty be assigned to the Turbot; but

Rondelet states that he saw a Turbot from the At-

lantic 5 ells long, 4 ells broad and 1 foot thick, ac-

cording to the measures then in use. To this statement

we may trace the origin of the assertion which occurs

in later writers, that the Turbot may attain a length

of 7 V2
ft/ These statements, it is true, are apparently

borne out by others7
;
but they are based merely on

hearsay.

The bodji is of a rounded rhomboid form. In

typical females the greatest depth of the body is about

60 %, and in males about 56 %, of the length of the

body. To this we may add the greatest height of the

dorsal and anal fins, which is comparatively less in old

specimens than in young, but fairly alike in the case

of both fins, varying in the former specimens between

a Here, as in the case of the following fins, we confine ourselves to the numbers we have found in typical Turbots. In the inter-

mediate forms the rays of the dorsal fin may be as many as 70 or, according to Moreau, 72.

b According to Moreau sometimes 56.

c Sometimes 11.

•i Nat. Hist. Irel., vol. IV, p. 200.

e Olsen, Piscatorial Atlas, pi. 41.

I Couch (Fish. Brit. Isl., vol. Ill, p. 157) says that he “possessed a note of an example of which the weight was seventy pounds;”

and Parnell (Mem. Wern. Nat. Hist. Soc., vol. VII, p. 375) quotes an account of a specimen “that weighed one hundred and ninety pounds

measuring 6 feet across.”
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about 1

3

1

/ 2 and 1

1

1

/2 %, and in the latter between about

14 and 1

1

1

/2 %, of the length of the body. The total

depth of the body with the tins at its deepest part is then

about equal to the length of the body minus the caudal

fin. The least depth of the body, which is less in the

males, varies between about 10 and 1

1

1

/2 % of the length

of the body. The body is thickest in the anterior part

of the abdominal region, the greatest thickness being

even relatively greater in old specimens than in young,

and measuring from 8 to 1 1 % of the length of the body.

The length of the head is about 28 V2
—2972 % of

the total length of the body, 35—3672 % of the length

of the body minus the caudal fin, or 48—51 7a % of

the greatest depth. Its shape, apart from the dorsal

fin, fairly closely resembles that of the body, exclusive

of the caudal fin, but inclusive of the dorsal and anal

fins, the greatest depth of the head, minus the dorsal

fin, being almost equal to its length. The straight pro-

files of the snout form a somewhat obtuse angle, and

are continued by the anterior parts of the dorsal and

ventral margins, which are only slightly curved, so

evenly that the front half of the body is of a broad,

cuneiform shape, while the posterior half, minus the

caudal fin, is more like a semicircle. The mouth rises

at an angle of about 45 degrees from the longitudinal

transverse section of the body. In young specimens

the tip of the snout is on a level with the lower margin

of the upper eye and almost half-way up the body;

but in older ones'
1

it is on a level with the middle of

the interorbital space and distinctly above the middle

of the body, being set about
5

/ 9
of the way up the

body. The maxillary bones grow broader behind (down-

wards). Their breadth at the hind (lower) extremity

is about 7 4 °f their length, and in young specimens

about 2

/3 of the diameter of the eye, in older ones

equal to the latter. On the eye side this extremity is

somewhat oblique, on the blind side almost straight

and truncate. 'flic intermaxillary bones taper to a

point behind (downwards), extending about
2
,/3

of the

way along the upper jaw, and their curve, which fits

into the curved anterior margin of the maxillary bones,

gives a similar curve to the mouth. The nasal pro-

cesses of the intermaxillary bones are well-developed,

the distance from their top to the margin of the jaw

being about half the length of the bones themselves,

and the mouth is thus capable of some protrusion.

Both the intermaxillary and the maxillary bones— the

former at about the middle, the latter considerably

nearer their articulation — are furnished at the upper

margin with an erect, lobate process (see above, on

these bones in the Halibut). The lower margin of the

under jaw is slightly concave, and the chin-knob not

very distinct, the symphyseal margin rising at an angle

of about 135° and being of a height that in old spe-

cimens is only slightly less than the diameter of the

eye. All these bones are almost symmetrical, with the

single exception that in old specimens the length of the

lower jaw is perceptibly greater on the blind side than

on the eye side, or that we may even find the maxil-

lary bone of the eye side a little longer than that of

the blind side. We have found the length of the lower

jaw to vary on the left side between about 1472 and

16 % of the length of the body, and on the right side,

where it is usually a little longer than on the left,

between a little more than 15 and 16 % of the length

of the body. The length of the maxillary bones varies

on the left side between somewhat over 12 and 1

3

1

/3

% of the length of the body, on the right side between

1

1

1

/2 and 137s 0/0 thereof. The teeth are of uniform

size, set as usual in cards and turned obliquely inward,

with the cards on the branches of the lower jaw and

on the intermaxillary bones broadest in front and grow-

ing narrower at the sides and behind. The lips are

fleshy and on the inside thickly set with papillae. Of

the transverse palatal folds within the jaws the upper

is especially well-developed. On the head of the vomer

we find a little, transverse card of small teeth. The

rest of the palate is smooth. The tongue is smooth

and fleshy, but flat, with the tip free and rounded.

The gill-rakers are denticulated, and as in most of the

Flatfishes, set in a single row on the first branchial

arch, though one or two of the rakers which belong to

the inner row are developed, while on the three pos-

terior branchial arches they are set in two rows, but

in the rows are coalescent by pairs. The largest rakers

among the 15 or 16 which we find on the first bran-

chial arch, are about equal in length, in adult specimens,

to the diameter of the eye. The upper pharyngeal

teeth are set, as usual, in three, obliquely transverse

cards. The lower pharyngeal teeth form two oblong

cards, pointed at each end and with the teeth in the

innermost row slightly larger than in the other rows.
J O

We have not examined any old males.
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The nostrils are set on the eye side in the mesial line

of the nasal region in front of the eyes, the posterior

nostril in a line with the anterior margin of the eyes,

the anterior about the diameter of the pupil further for-

ward. On the blind side they are set somewhat higher,

but otherwise opposite to those of the eye side. The

margin of all four is sometimes membranous and pro-

longed, in the case of the two posterior nostrils, how-

ever, only slightly and sometimes almost imperceptibly,

lu the two anterior nostrils this membranous prolong-

ation of the margin is so marked behind that it may

fall forward like a lid and cover the whole nostril.

At the anterior margin a small, narrow flap may be

found. In young specimens, even at a length of 50

mm., the eyes are still in a line with each other, or the

upper eye may even lie somewhat further forward than

the lower. This is a trace of the earlier stages of de-

velopment, when the wandering eye first passed some

way forward and then, when it had crossed the bridge

of the snout, retired backwards on the eye side. In

older specimens, on the other hand, at a length of 53

cm. for example, the upper eye has sometimes moved

so far back that its anterior margin is in a line with

the middle of the lower eye. The eyes are fairly equal

in size, their relative size decreasing as usual with age.

In Turbots 50 mm. long the longitudinal diameter of

the lower eye is 37 or 38 % of the length of the head

behind it, while in Turbots 53 cm. long this proportion

has sunk to about 14 %. The breadth of the inter-

orbital space on the whole also undergoes relative de-

crease, but to a much slighter extent; while until the

fish has attained a length of 20 or 25 cm., this breadth

increases not only absolutely, by growth, but in the

above relation as well. In specimens 20 cm. long it

measures about 19 or 20 % of the postorbital part of

the head, but in specimens 53 cm. in length only about

16 % thereof. In specimens 50 mm. long the breadth

of the interorbital space is only about 7 a
the longi-

tudinal diameter of the lower eye, while in specimens

53 cm. long it is
6

/s of this diameter. The length of

the snout, measured from the anterior margin of the

lower eye, is about 1

/i of that of the head. The pre-

operculum is rectangular, rounded at the angle, and

with the vertical prong about 1

/3 longer than the hori-

zontal. The operculum is triangular, like that of the

Codfishes, with the hind lower side concave. Into this

concavity the upper, narrower part of the suboperculum,

the rest of which is of uniform breadth, is fitted, ex-

tending so far that it penetrates the posterior dermal

flap which forms the end of the gill-cover, just above

the axil of the pectoral fin. The interoperculum is of

fairly uniform breadth, but as usual grows narrower in

front, its breadth behind being about 1

/s of the length

of the upper jaw-bone. The branchiostegal membranes

lie, as in most of the Flatfishes, in a deep fold below,

where they meet and cross each other, most distinctly

in old specimens. The innermost (foremost) of the seven

branchiostegal rays in each membrane is not united

at all to the corresponding ray on the other side, as

we have found it in the preceding Flatfishes, but lies

parallel to the other rays.

The dorsal fin is furnished with a thick skin, and

begins on the blind side, just above and in front of

the anterior margin of the anterior nostril, exactly fol-

lowing the dorsal edge throughout its length, without

bending at all towards the blind side at its termination.

As a rule the 30th—35th ray from the beginning is

the longest, its length being about 1

2

1

/ 2
or 1172 °f

that of the body. Measured in a straight line, the base

of the dorsal fin occupies from about 71'/
2

to 74 1

/ 2 %

of the length of the body. The fin contains 57—64

rays, those in the anterior half of the fin being gener-

ally simple or only indistinctly branched, while those

in the posterior half are branched, sometimes with a

simple ray inserted here and there. In young specimens

the posterior rays are also simple or indistinctly branch-

ed. The distance between the anal fin and the tip

of the snout is at least (in the males) 30 % and at most

(in the females) 35 or 36 % of the length of the body.

The 17th or 18th (sometimes even the 21st) ray from

the beginning of the fin is the longest, being generally

equal in length to the longest ray of the dorsal fin;

and to the structure of the rays the same remark ap-

plies as in the case of the dorsal fin, with the addition

that in this fin all the rays are still more frequently

simple. Measured in a straight line, the base of the

anal fin occupies about 58—5972
0/0 °f the length of

the body. There is no projecting spine at the begin-

ning of the anal fin, which in young specimens and the

males is included between the posterior parts of the

insertions of the ventral fins, and has the vent close

beside it on the blind side, just behind the end of the

ventral fin. The genital opening lies just behind or on

the outer side of the vent, and in the males is furnished

with a small, pointed papilla at the anterior margin.

The urethral opening, with its more or less distinct
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papilla, lies on the eye side, just opposite the vent.

The ventral tins are especially remarkable for the length

of their base, in which respect the ventral tin of the

eye side far surpasses that of the blind side. The length

of the base of the former, which as a rule increases

even relatively with age, varies between about 10
1

/ 2
and

1 2 % of the length of the body, while in the case of the

latter tin, in the specimens we have examined, this

proportion is only 8— 10 %. The height (longest ray)

of these fins (the 4th or 5th) is almost the same in each

case, relatively diminishing during the growth of the

fish from about 8 % to about GV2 % of the length of

the body. The first ray, which is the shortest, is. simple,

the others, up to the 4th or 5th inclusive, gradually

increase in length, as well as in the distinctness of the

ramification, and the hindmost ray, which is somewhat

shorter than the 5th, is also branched to about half its

length". In young specimens and in the males we have

examined, the ventral tin of the eye side thus occupies

the whole space at the ventral margin between the be-

ginning of the anal tin and the lower anterior end of

the urohyoid bone — which in its natural position lies

just behind the articulations of the lower jaw. In the

older females we have examined, on the other hand, the

beginning of the anal tin has retired somewhat further

back, simultaneously with the increase in the depth of

the body. The pectoral tins are inserted in an obliquely

vertical position, just below the middle of the depth of

the body. The pectoral tin of the eye side is obliquely

rounded, the 4th ray being the longest; while that of

the blind side is more evenly brought to a blunt point,

the 5th and 6th rays being the longest. The first ray

is simple, the other 11 (or sometimes 10) are more or

less distinctly and deeply branched. The length of the

pectoral tin of the eye side varies between about 1

2

1

/2

or (in the males) 13 % and 11 % of the length of the

body; while the pectoral tin of the blind side is somewhat

shorter, its length varying between 11 or 1 2 % and 9 %

of the length of the body. The caudal tin is of a

rounded, truncate shape. Its length at the middle is

about 20— 17 % of that of the body. In all the spe-

cimens we have examined the number of rays in this

tin has been 2 + 13 + 2.

In this species the scales are in great part trans-

formed into spinous tubercles scattered over the surface

4 37

of the body or arranged in irregular, longitudinal rows.

The tubercles of the eye side seem generally to be

stronger and denser than those of the blind side, which

is sometimes entirely without them. They are most

closely set but smallest on the head, especially round

the eyes, on the interorbital space, in a band-shaped

patch from this point to the upper corner of the

gill-openings, on the margin of the preoperculum —
sometimes on the operculum, suboperculum and inter-

operculum also — and on the broad part of the ma-

xillary bones. The spines on the branches of the

lower jaw are also small but rather more scattered.

Even on the lower (proximal) parts of the rays of the

dorsal fin and the upper (proximal) parts of those of

the anal fin similar spinous tubercles may be found;

and on the rays of the caudal fin they often extend out

beyond the middle. The variability in their occurrence

is, however, considerable. We have found them largest

and densest in a female 32 cm. long from the island-

belt of Stockholm, most scattered in a female 53 cm.

long from Bohuslan, though from this no rule can be

deduced. In typical Turbots they are never so large

as the eyes, but Pallas 6 and Nordmann c

describe a

Black Sea variety of this species, Both us mceoticus, with

spinous tubercles as broad at the base as the eyes or

even broader. In form the spinous tubercles are more

or less angular or round disks, with the spine at their

middle. On the disk we find partly radiating grooves

and fissures and partly concentric striae, just as on or-

dinary scales. In the skin between these spinous tu-

bercles we find shallow and, in most cases, distinctly

bounded scale-sacs (follicles); but these sacs never con-

tain any distinct scaly formation in typical Turbots.

The system of the lateral line generally resembles

that of the rest of the Flatfishes in its extension over

the head and body. The lateral line proper forms a

sharp curve above the pectoral fin, but from this point

runs straight back at the middle of the sides. In the

curved part we have found from 28 to 33 opening-

ducts, in the straight part from 48—52. Sometimes,

however, on the blind side, we meet with a singular

duplication of the lateral line. On this side, at the

division between the curved and straight parts, it may

either run upwards in an acute angle towards the back,

and be continued from the apex of the angle by a

a According to KR0YER down to the very base.

h ZoograpMa Rosso-Asiaiica, part. Ill, p. 419.

c Voy. Russ. Mir., Demidoff, Poiss ., p. 534, tab. 28, fig. 2, tab. 29 et 30.
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small, ascending, dorsal branch, or the curved part, in

addition to its straight continuation, may send out a

ventral branch which descends behind and below the

pectoral fin, but at once bends up again in a curve

towards the hind (lower) angle of the pectoral fin. In

the latter case three distinct ventral branches of the

lateral line may descend from the bottom of this curve,

but they bend so sharply forward that when they unite

below, this takes place close to the vent".

The internal organs in essential respects are the

same as in most of the Flatfishes, but the intestinal

canal is comparatively short. In accordance with the

form of the body the abdominal cavity is also deep and

short, its length being about 1

/6 ,
but its depth about

1

/4 ,
of the length of the body. The liver is compara-

tively small and scarcely fills the upper half of the left

side of the abdominal cavity. Neither externally nor

internally is there any marked division between the

oesophagus and the stomach. The former runs straight

back along the dorsal margin of the abdominal cavity

to the point where the stomach bends straight down,

almost at right angles to it. In this angle, however,

the large longitudinal folds of the mucous membrane

on the inner wall of the stomach reach their highest

point of development, being even longitudinally divided

in two, and thus giving us reason to assume the pre-

sence of a kind of cardia. At its lower end the sto-

mach resembles a blind sac and is somewhat enlarged,

but from this wider part it sends out in front, straight

upwards, a narrower pyloric part which is sharply di-

vided from the intestine, to which are attached two

short but thick appendages, which fall back in a more

or less sharp curve over the pylorus. A double coil

of the intestine lies in front of the stomach, and the

thick rectum coasts the front side of the pyloric part

and the bottom of the stomach. Secondary abdominal

cavities occur only in the females; but they extend far

back, along the interhseinal spines of the anal fin. In

a female 53 cm. long the two ovaries are almost equally

long, their length from the genital opening being about

24 cm., and 14 cm. of this length lying behind the

extreme end of the abdominal cavity. At the bottom

of the abdominal cavity the ovaries are united to each

other; and the urinary bladder lies between and behind

their upper parts in the abdominal cavity.

The coloration of the eye side is extremely variable.

Not only are the fry known for their great power of

adapting their colour with comparative rapidity to the

general colour and light of their environments; but

even older specimens occur of lighter or darker shades,

spotted or of uniform colour. The ground-colour is

gray; but in the darker specimens this shades into

brown or blackish brown, in the lighter ones to yellow

or olive-green. Thus, we now find grayish brown Tur-

bots with darker markings on the body, or specimens

of a more unvaried, blackish brown colour, and with

spots on the fins, as shown in v. Weight’s figure, now

grayish, greenish yellow ones, as we see them in the

figures of Couch* and Sundman c

. The blind side is,

as usual, white or sometimes marked with irregular

spots except in the double specimens, which also occur

in this species, and in the fry, where the blind side is

more or less nearly of the same colour as the eye side.

The Turbot in all probability occurs in fairly high

northern latitudes. It is taken even among the Lofoden

Islands, though only seldom. Its true habitat, where

it is of more frequent occurrence, extends from the

vicinity of Bergen to the Mediterranean; and as we

have mentioned, it also enters the Black Sea, as well

as the Baltic, where it is met with up to the district
o

of Bjorneborg, though only seldom north of Alands

Haf. It is not common off Stockholm, but fairly large

specimens are taken now and then in the island-belt,

where Baron Cederstrom saw a specimen 272
kgm. in

weight off Holo outside Vermdo, in August, 1852 d
.

In the island-belt of Morko, according to Ekstrom, the

Turbot sometimes attains a weight of 2
1

/2 or 3 kgm.,

though it is not common there either. According to

Seidlitz
6

it occurs along the whole coast of the Baltic

Provinces of Russia. According to Benecke7 the Tur-

bot is apparently not rare on the Prussian coast, where

it is said to prefer spots near the mouths of rivers,

and sometimes to enter the rivers as well as the

lagoons or Huffs • On the east coast of Scania it is

a Another, less intricate ramification of the lateral line at this point is described by Kr0yeu, Danm. Fiske, vol. 2, p. 436.

6 Fish. Brit. Isl., pi. CLXI.
< Finl. Fisl-ar

,

pi. XXII.

d SUNDEVALL, 1. C., p. 165.

e Fauna baltica

,

p. 117.

f Fish., Fischer., Fischz. TV. u. 0. Preass., p. 95.
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fairly rare®, as well as in Kiel Bay, where according

to Mobius and Heincke, however, Turbots weighing

10 kgm. are sometimes found. Off Bornholm according

to K Royer, it is quite common. From the Cattegat it

sometimes penetrates into Liim Fjord, and like most of

the Flatfishes, finds more congenial haunts on the Da-

nish coast than on the Swedish, though it occurs all

the way from the Sound along the coasts of Halland

and Bohuslan. According to v. Yi-ilen
6
3,906 Turbot

were brought to Gothenburg market during the year

1879; but a large portion of them probably came from

the Skaw. In the North Sea the Turbot-fishery is still

more important. “Turbot are found,” says Holdsworth 6

,

“more or less on all parts of the coast; the North Sea

has long been famous for these fish, especially along the

Dutch shore, where, during warm weather, they are

caught in very shallow water. Large supplies of Turbot

were formerly sent by the Dutch fishermen to the Lon-

don market long before our own trawlers had established

themselves on our eastern coast, or had found out how

much was to be done in the North Sea. There are many

of these fish also caught in the Channel, wherever there

is trawling ground, and no doubt they are numerous

in many places where, on account either of the depth

of water or the nature of the bottom, no trawl has

ever been worked. We have heard of extraordinary

catches of turbot having been made in the neigh-

bourhood of Wolf Rock, near the Land’s End; but the

depth of the water there and the frequent heavy sea

make it difficult to trawl successfully on that ground.”

From the latest statistics in “The Fish Trades Gazette”

for 1889, Jan. 12th and 26th, we learn that the quan-

tities of Turbot caught by English fishermen or brought

to English harbours during the years 1887 and 1888 was:

1887 1888

Cwts £ Cwts £

England. 63.166 co 55.020 175.101

Scotland 5.285 14.425 5.422 16.311

Ireland 1

' — — 1.211 4.260

Total — — 61.653 195.672

In the Mediterranean too, the Turbot is common

and in great request
6

,
and is said there to be largest

in the Adriatic Sea.

The Turbot, at least at certain seasons, prefers a

sandy bottom, pure or mixed with mud. Those spots

in the English Channel and the North Sea where it is

most abundant, are of this nature, in from 40 or 50

to 10 fathoms of water. But according to Couch it

seems to be a migratory fish which moves very swiftly

in small shoals and is sometimes to be found at the

surface. We learn from France7 that the best Turbot

are taken with hook and line on a rocky bottom. The

nature of the bottom preferred by the Turbot may

thus vary considerably. Like most other large fishes,

the Turbot retires in winter to deeper water and ascends

in spring to shallower spots. From the Dutch fishery

it also appears that in the North Sea, during spring

and summer, the Turbot moves from the south in a

northward direction. The Dutch fishermen begin 7 their

Turbot-fishery about the end of March, just south of

Scheveningen, but gradually move northwards, reaching

Heligoland at the beginning of June, and fishing there

to the middle of August, when the fishery generally

closes for the season. Kroyer quotes an observation

of the Danish fishermen off Moen to the effect that in

spring the Turbot comes close in shore. With regard

to the fishery in Bohuslan Malm makes almost the

same remark, with the addition that “small specimens

about 150 mm. long are not unfrequently taken in the

seine at a depth of from 3 to 6 fathoms, at the head

of the fjords, in places where the bottom is of a. suit-

able nature.”

The food of the Turbot is composed principally of

fish, crustaceans, and mollusks. Olsson ;< found in the

stomach of a full-grown Turbot a large Haddock, and

in a young specimen a small Plaice, Sand-eels, Pipe-

fishes ( Synfjnathi

)

and examples of the Freckled Goby

( Gobins minutus). Day states that he found a mixture

of crabs, shrimps, and starfish in the stomach of a Tur-

bot. Thus the Turbot seems to be no dainty eater;

but it is very particular as to the quality of the bait

“ See Lilljeborg, 1. c., p. 317.

h Intern. Fisehereiausstell. Berl. 1880, Schwed. Catal., T, 2, tab. 1.

c Deep-Sea-Fish-, p. 00.

d Complete reports from Ireland for the year 1887 are wanting.

e Espos. intern, di Pesca in Berlino 1880, Sez. Ital. Catal., p. 98 (Giglioli) and p. 180 (Ni.nni).

j BlanchIsre, Nouv. Diet. Gen. cl. Peches
,

p. 807.

g Yarr, Brit. Fish., ed. 2, vol. II, p. 325.

h
Iulctt. skand. fisle. fuda, Lunds Univ. Arsskrift, tom. VIII (1871), p. 10 (sep.).
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used for it. This must be perfectly fresh, and consist

of a bit of Herring, Sand-eel, or Mackerel, or, still better,

a Lamprey. The Turbot is often taken on bulters or

hand-lines with bait of this description or, at a pinch,

with the flesh of a shellfish or an Annelid. In Scandinavia,

however, it is caught chiefly in Flounder-nets; and the

great fishery in the North Sea is carried on with the trawl.

In Sweden, according to Nilsson and Malm, the

Turbot spawns in May and June. Mr. C. A. Hansson

has forwarded to the Royal Museum from Stromstad a

young specimen 18 mm. long, with the wandering eye

exactly at the bridge of the snout, that was taken on

the 20th of June, 1882. This specimen was probably

at least a month old. Day mentions a specimen taken

on the 20th of August, about 38 mm. long, but at the

same point in the course of development, the age of

which he supposes to have been two months. The

Turbot is enormously prolific. Buckland" estimated

the number of the eggs in a female 23 lbs. in 'weight

and with ovaries weighing 5 lbs. 9 oz., at 14,311,200.

Collett computed their number to be 1,056,000 in a

female 775 mm. long, whose ovaries weighed 0\52 kgm.

This fecundity is well needed if the species is to sur-

vive the war of extermination with which it is threat-

ened by the trawl. The Turbot too, has always been

sought after more than most other fishes that do not

occur in immense shoals, on account of its great value

as human food.

The flesh of the Turbot is white, firm (flaky) and

of good flavour. In flavour it is perhaps inferior to

the Sole— u
de gustibus non disputandum”— but the large

quantity of flesh which it yields, gives it a much

greater value. Its proper place is beside the Salmon,

it we may compare these two species when properly

prepared and eaten with suitable sauces. Like the Sal-

mon and the Halibut, the Turbot is best when boiled.

In France, according to Moreau, it is still called Sea-

pheasant (faisan d’eau); and in 1770, according to Day,

it was known by this name in Dublin. Even the an-

cient Romans had conceded to the Turbot the same

high rank among fish as that occupied by the pheasant

among fowl, and this comparison has endured to our

time. The Romans, however, set large Turbot highest,

while we prefer those of average size. Juvenal tells

us that the Emperor Domitian called together the Sen-

ate to deliberate how a Turbot of wonderful size

should be boiled.

As appears from the statistics given above of the

amount and value of the Turbot taken by English

fishermen during the year 1888, the average wholesale

price of Turbot per lb. in England is 6
3

/ 4 d. Accord-

ing to Ninni (Catalogue of the Italian Exhibition, Ber-

lin 1880, p. 180), the Turbot in Venice commands a

price of about 1
x

/2
francs per kgrm. (about (>'

2
d. per

lb.) for small fish, and as much as 4 francs per kgrm.

(17d. per lb.) for large ones. “In Gothenburg,” says

Malm, “it is much in demand among the wealthy, and

during the thirty years I have lived there, the price

of a large Turbot, about 2 ft. long
6

,
has gradually

risen from 3—5 to 18—25 crowns (3s. 4d.—5s. 7d. to

£l—£l 8s.).” The value of the Turbot is consider-

ably enhanced by the circumstance that it can be kept

fresh comparatively long. It is also fairly tenacious of

life. Kr0yeii states that when the Danish fishermen of

the Cattegat take a large Turbot and cannot imme-

diately find a purchaser for the valuable catch, they

tie a line round its tail or pass one through its mouth

and gill-openings, and fasten it to a stone or stake on

the beach. Thus prevented from escaping, the Turbot

can live some time in rather shallow water, if the

weather is not too warm. “The manner,” adds Kroyer,

“in which the Turbot is kept alive in the well-boats,

puts its tenacity of life, in my opinion, to a still harder

test. With a cord passed through the mouth and gill-

openings it is hung straight up and down in the well-

stowage, fastened to the deck-beams. This is done

because it is impossible to let the Turbot lie among

the other Flatfishes, for it would then damage its com-

panions with its sharp spinous tubercles, especially

when the boat is beating up against the wind or is

in a heavy sea.”

In Scandinavia the Turbot is taken principally in

April and May and from August to October inclusive.

During the spawning-season itself (May and June) most

of these fish are of course lean and flabby; but the

Turbot is voracious enough soon to regain its former

condition. It is considered best from September to

April inclusive. According to Yarrell the English

actor Quin, of epicurean notoriety, was the first to

discover that the flesh of the Turbot is best on the

a Nat. Hist. Brit. Fish., p 183.

b About 6 kgrm. in weight.
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eye side, where it is also thickest. For this reason

English consumers set most value on “double” Turbots,

i. e. those which are coloured on both sides.

In Sweden the Turbot is known by many names.

The Scanians say piggvarr or pifvare (cf. the Danish

pigvarr); on Gothland and in the island-belt of Stock-

holm it is called Butta
,
Botta or Potta (cf. the German

Butte). Just as the Germans also call the Turbot Stein-

butt, in Sodermanland, according to Ekstrom, it is

known as Stenflundra

,

and in Stockholm, according to

Malm, as Stenpotta. Pigghvarf or Pigghvarfvel (Spiny

Fluke) is the name given it in Bohuslan.

THE BRILL (SW. SLATHVARFVEN.)

BOTHUS RHOMBUS.

Plate XVIII, fig. 2.

Greatest depth of the body less than 50 % a
,

length of the head less than 27 %, postorbital length of the head

less than 16 %, length of the maxillary bone of the eye side less than 12 %, length of the branch of the lower

jaw on the blind side less than 15 %, distance between the anal fin and the tip of the snout less than 27 %, base

of the left ventral fin less than 10 %, base of the right ventral fin and the greatest thickness of the body less

than 8 %, of the length of the body. First rays of the dorsal fin repeatedly divided Into lobate branches. Number

of rays in the dorsal fin more than 70, in the anal fin more than 50. Least depth, of the tail more than 20 %,

and the length of the caudal fin at the middle at least 36 %, of the greatest depth of the body. Body covered

with small, but firmly attached scales-

R. hr. 7; D. 73—80 6
;

A. 54—61 f
;
P. 11 1. 12; V. 6; C.

«+13 1. li+x; Lin. lat. ca 120 d
;

Vert. 35— 36.

Syn. Rhombus Icevis, Rondel., De Pise., lib. XI, cap. Ill; Lin.

(Pleuronectes), It. Wgot., p. 178 (nom. a Linn/EO ante Syst.

Nat. X. datum, postea rejectum); Gottsche {Rhombus),

Wiegm. Arch. Naturg. I, 2 (1835), p. 175; Bonap., Fn.

Ital.
,

III, Peso., tab. No. 99, fig. 2; Nilss., Skand. Fn.,

Fisk., p. 638; Gthr, Cat. Brit. Mus
.,

Fish., vol. IV, p.

410; Steind., Stzber. Akad. Wiss. Wien, Math. Naturw. CL,

LVII, i (1868) p. 714; Coll., Forh. Vid. Selsk. Christ.

1874, Tillfegsh., p. 137; Winth., Naturh. Tidskr. Kblivn,

ser. 3, vol. XII, p. 37 ;
Ninni, Espos. Intern. Pesc. Berl.

1880, Sez. Ital., Cat., p. 180; Mor., Hist. Nat. Poiss. Fr.,

tom. Ill, p. 340; Day, Fish. G:t Brit., Irel., vol. II, p. 14,

tab. XCVII; Mob., Hcke, Fish. Osts., p. 90.

Pleuronectes Rhombus, Lin., Syst. Nat., ed. X, tom. 1
,
p. 271;

Retz., Fn. Buec. Lin., p. 332; Qvens., Vet. -Akad. Handl.

1806, p. 54 et 207; Nilss., Prodr. Ichth. Brand., p. 59;

Schagerstr., Physiog. Sallsk. Tidsk., 1837, p. 312; Ekstr.,

Gbgs Vet., Vitt. Samh. Handl., N. T., H. 1 (1850) p. 40;

Thomps., Nat. Hist. Irel., vol. IV, p. 201; Jord., Gilb.

(Bothus), Proc. U. S. Nat. Mus. 1882, p. 577; Lillj., Sv.,

Norg. Fisk., vol. II, p. 319.

Pleuronectes passer, Gronov.
;

PI. cristatus, Licht.; PL lio-

derma
,
Nardo; Bothus rumolo

,
Rafin., Rhombus barbatus,

Risso; Pleuronectes pavonina ,
Costa :— vide Gthr et Day, ll.ee.

The Brill and the Turbot are as closely related to

each other as the Plaice and the Flounder — to choose

one of the most prominent examples among the many

that we might select from the preceding part of this

work. In the great majority of the characters, too, the

differences are parallel, so that in the following table

we constantly find the percentage higher or lower in

the Brill than in the Turbot, in exactly those characters

in which we find a similar difference between the Plaice

and the Flounder (cf. the above table, p. 407.)

“ In very old (large) specimens, however, the percentage may be greater.

6 According to Gottsche 67—83.

c According to Gottsche and Day 50— 63.

d In two specimens 118 and 126 respectively, the former with about 30 additional scales on the caudal fin, the latter with about 20.

56Scandinavian Fishes.
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Average in Bothus rhombus
5 specimens.

Bothus maximus
4 specimens.

Length of the bodv expressed in millimetres. 151 163

,, „ „ head in % of the length of the body 26.o 28.9

Greatest depth of the body „ 11 11 11 55 55 55 55 46.2 58.4

Least „ „ „ „ „ 11 11 11 „ 55 55 „ 10.6 10.4

Postorbital length of the head ,, 11 11 11 55 55 55 55 15.4 17.7

Length of the lower jaw on the eye side „ 55 55 55 55 55 55 55
14.0 15.3

- „ „ „ „ „ Wind „ - - 11 55 55 55 55 55 55 55 14.i 15.

b

base of the dorsal tin 11 55 5 5 55 55 55 55 „ 76.3 72.8

,2 ^ 2 1 25
anal

22
-------------------------------------- „ 55 55 55 55 55 55 55

60.5 58.6

,, ,, „ longest ray in the dorsal fin 55 55 55 55 55 55 „ 11.0 12.9

55 55 55 11 11 5' 11 11 „ „ ,i 0 55 55 *5 55 11.4 13.1

Distance between the anal fin and the tip of the snout „ 55 55 55 „ 55 55 •5 25.0 34.4

Length of the pectoral fin of the eye side 27 55 55 55 „ 55 55 11 11.8 12.4

It is only in the length (height) of the ventral fin

of the eye side and the length of the middle rays of

the caudal fin that the averages in the Scandinavian

Brill and Turbot run in the opposite direction to the

difference which the table on p. 407 shows between the

Plaice and the Flounder. The average length of the

longest ray in the ventral fin of the eye side, expressed

in percent of the length of the body, has proved in

the Scandinavian Brill to be 7
'5, in the Scandinavian

Turbot 7*7
,
while the corresponding average length

of the middle rays of the caudal fin is 17 ‘5 in the

Brill and 19 in the Turbot. The ventral fins are also

smaller in all respects in the Brill than in the Turbot,

the average length of the base of the ventral fin, ex-

pressed in percent of the length of the body, in the

specimens of the Brill included in the above table,

being 9'1 on the eye side and 7‘4 on the blind side,

while the corresponding percentages in the specimens

of the Turbot included in the above table are respect-

ively ll’l and 8‘9.

To this comparison we may also add that, just as

the Plaice has more vertebras and more rays in the

dorsal and anal fins than the Flounder, the Brill also

surpasses the Turbot in these respects. And just as

the Plaice generally has only cycloid scales, while the

Flounder is distinguished by its spinous warts, the Brill

is furnished with cycloid scales, thin, small and im-

bricated on both sides of the body, on the rays of the

vertical fins, and on part of the rays of the left pec-

toral fin, while the Turbot, as we have mentioned, is

without these scales, but has its spinous tubercles.

In other respects, however, these two species are

so like each other that no detailed description of the

Brill can be necessary. Still, the Brill is much thinner

and of a more elliptical form. The greatest thickness

of the body, which occurs in the anterior part of the

abdominal region, seems never to exceed 8 % of the

length of the body: in young specimens, between 9 and

11 cm. long, we have found this percentage to vary

between 7 ‘8 and 7
'2, while in more adult specimens,

up to a length of 22 cm., it has varied between 6*6

and 6'4. Another, more important characteristic appears

in the anterior rays of the dorsal fin, the anal fin, and

the ventral fin of the eye side. The first rays of the

dorsal fin, in full-grown specimens back to the fifth ray,

are deeply and repeatedly branched, the first and second

rays being also usually longer than those immediately

following them, which gradually diminish in length until

at the fifth or sixth ray — in old specimens at the

seventh ray — they again begin by little and little to

increase in length". The first, multifid rays also project

beyond the true fin-membrane, sometimes to half their

length, but are themselves furnished with a small, mem-

branous flap along the anterior and posterior margins,

thus acquiring a flat, lobate appearance. The remainder

of the dorsal fin'' is composed of more or less distinctly

bifid rays, their tips above the fin-membrane growing

gradually shorter behind. The greatest height (longest

ray) of the dorsal fin occurs between the 35th and 50th

rays. Its beginning lies further forward on the snout

than in the Turbot, a point that is best illustrated by

the circumstance that the anterior nostril of the blind

“ The anterior part of the dorsal fin is very frequently elevated in the preceding genus.

6 The anterior rays of the dorsal fin, in adult specimens back to at least the 25tli raj' (as in the preceding species), are furnished

on the blind side of the body with a thin, raised, membranous margin.
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side, which in the Turbot is in a line with the first ray

of this fin, here lies in a line with the third ray. The

structure of the anal fin is, as usual, essentially the

same as that of the dorsal fin; but the above remarks

as to the ramification of the rays are valid here only

in exceptional cases and even then apply only to the

very first ray, which is also not elongated. The anal

fin is highest between the 21st and 29th rays. Both

the dorsal and the anal fins keep to the dorsal edge

posteriorly, but end distinctly nearer the blind side.

The coloration of the eye side is also very variable

in the Brill. It is generally grayish brown or greenish,

with dark, undefined spots on a lighter or darker ground,

and with dark, smaller spots and dots or ocellated spots

or plain, lighter, whitish yellow ones, arranged as in

most specimens of the Plaice, in one row along the

base of the dorsal tin, in another along that of the anal

fin, and scattered over the body and tins, especially

the caudal. Sometimes the eye side is entirely black,

with a few white spots on the anal fin (Couch). The

spots on the fin-rays are especially distinct on the

anterior rays of the dorsal fin. There they form hand-

some, narrow, transverse bands on the rays, giving

them the appearance of fine, small blades of seaweed.

In Scandinavia at least, the Brill never attains even

the ordinary size of the Turbot. A Brill 60 cm. long

is exceptionally large. According to Kroyer, however,

it is sometimes about 30 Danish inches (78 cm.) in

length. Bearing in mind that a Brill 575 mm. long

weighs 8 Danish pounds (4 kgm.), we must conclude

that this species attains a much larger size in the

Mediterranean, where, according to RiSScC, specimens

8 kgm. in weight are taken.

In its manner of life and geographical range the

Brill resembles the preceding species, but probably

does not go so far north
6 and also does not penetrate

so far into the Baltic, being hardly found east of Scania

and Mecklenburg. Off Bornholm it is unknown 0

;
Benecke

does not include it among the fishes of the Prussian

coast, nor Seidlitz among those of the Baltic Provinces

of Russia; and a statement made long ago by Fischer

(1777), to the effect that it occurs in the Gulf of Fin-

land, thus seems very dubious. In the south of the

Sound it is fairly rare, but further north, in the (Katte-

gat and Skager Rack, it is about as common as the

Turbot. In the North Sea and further south in the

Atlantic it is still more common'', as well as in the

Mediterranean and the Adriatic; but there is no record

of its occurrence in the Black Sea. It is no less vora-

cious than the Turbot, and lives chiefly on fish and

crustaceans, but does not take a hook so readily. In

Scandinavia it is taken principally in Flounder-nets, and

in the North Sea by trawling. On the coast of Bo-

huslan, on the 20th of May, 1857, Malm found a

female with running roe. Hence it seems that it spawns

at the same time of year as the Turbot. It should

thus be best for table in winter, but then it is gener-

ally scarcer, probable because at this season it seeks

deeper water
;
and in summer, when it is most plentiful,

the flesh is naturally more flabby after the spawning,

and often infested with worms. This is the cause of

its ill-repute, and not even in its best condition can it

rank with the Turbot; but it is by no means to be

despised, being at least as good as the Plaice. On his

travels in Spain and Portugal Steindachner observed

that on the Spanish Peninsula the Brill is not inferior

to the Turbot either in size or in delicacy of flavour.

In England, on the other hand, it is so little esteemed

that its price is not separately quoted in the London

fish-market, an honour of which both the Plaice and

the Dory are considered worthy.

Sldthvarf or Sldtlivarfvel (Smooth Fluke) is the

ordinary name of the Brill in Bohusliln, though on

Sydkoster, according to Malm, it is called Sandhvarf.

“At Abekas," says Nilsson, “it is believed to be a

hybrid between the Turbot, which it resembles in shape,

and the Plaice, from which it is supposed to derive

its smooth skin. Hence it is usually called Horunge

(Bastard), and is known to every fisherman by this

name. Some call it Sldttvar.”

“ Ichtliyologie de Nice
,

p. 316.

b KrOyer assumes that the northern limit of the range of the Brill lies between Lat. 61° and 62°, i. e. in the neighbourhood of Bergen.

c See Winther, 1. c.

d The Brill, like many other Flatfishes, sometimes ascends rivers. “Because it enters the Elbe more often than other Flatfishes,” says

Bloch (Fisclie Deutschtands
,

II, p. 38), “the inhabitants of Hamburg have conferred upon it the name of Elbbutt."
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The relation between the Turbot and the Brill is

further illustrated by the form which has received of

Malm the specific name of hybridus. We have already

remarked the existence of hybrids of the Turbot and

Brill. Quelch states" that such specimens are taken

in spring on the Dutch coast, but that they are fairly

rare. “They resemble the turbot in shape, but the

head is like the brill. They have neither the spiny

protuberances of the turbot nor the scales of the brill,

but are thickly covered with small horny plates, a sort

of compromise between the two.” Moreau’s variety

of the Brill from the Mediterranean (1. c., p. 342) is

also an intermediate form, which may most naturally

be explained on the assumption of hybridism. In this

form not only are the anterior rays of the dorsal tin

less ramified than in the typical Brill, but the length

of the upper jaw, according to Moreau’s measurements,

is also more than 12 % of the length of the body, a

character which we have invariably found to belong

to the Turbot/'. A number of intermediate forms,

varying in their degrees of resemblance, one more like

the Turbot and another more like the Brill, may thus

be assumed to exist; and at least two have been met

with within the limits of the Scandinavian fauna.

THE BRILL-LIKE TURBOT. BOTHUS MAXIMUS HYBRIDUS.

Fig. 113.

Fig. 113. Botlms maximus hybridus
, cf

1

,

2
/3 of the natural size. Taken at a depth of 20 fathoms in Stromstad Fjord,

on the 21st of May, 1887, by C. A. Hansson.

“ Proc. Zool. Soc. Lond. 1869, p. 473.

5 Eksteom's description of the Baltic Turbot with 69 rays in the dorsal tin and 49 in the anal can hardly be explained in this manner,

for the Brill has never been met with so far up the Baltic.
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This form is described at length by Malm ( Gbgs,

Boh. Fn., p. 511). He possessed two specimens, both

females and both taken off the Skaw, the one, 56 cm.

long, in April, 1871, and the other, 62 cm. long, in

November, 1880. A third specimen, a male 38 cm.

long, was caught by Mr. C. A. Hansson in Stromstad

Fjord, on the 21st of May, 1887, and forwarded by

him to the Royal Museum.

Relatively to the length of the body the greatest

depth is more than 50 %, the total length of the head

less than 27 %, the postorbital length of the head less than

17 %, the length of the maxillary bones less than 12 %,

the length of the right branch of the lower jaw less than

15 %, the distance between the anal fin and the tip of

the snout less than 30 %, the base of the left ventral

fin more than 10 %, that of the right ventral fin more

than 8 %, and the greatest thickness of the body less

than 8 %. First ray of the dorsal fin deeply and

repeatedly branched. Number of rays in the dorsal

fin less than 70, in the anal fin less than 50. Least

depth of the tail less than 20 %, median length of the

caudal fin less than 36 % of the greatest depth of the

body. Body furnished with fairly dense, thickened,

oval, tubercular scales, more or less covered by skin,

each with a low and blunt protuberance behind, and

with a groove running forward from this protuberance.

Curved (abdominal) part of the lateral line high and

short, the height of the curve being about half its

length, which measures about 3

/4 of the length of the

middle rays of the caudal fin. Length of the base of

the dorsal fin, measured in a straight line, more than

75 %, of the anal fin, measured in the same manner,

more than 60 of the length of the body. Each of

the rays of the vertical fins furnished with a double

row of scales, the posterior row containing almost typical

cycloid scales, like those of the Brill, excepting that

the nucleus in the outer (posterior) part of the scale

is slightly raised into a buckle.

The fin-formula in the specimens on record is:

I). 63—65; A. 47—48; P. 12°; V. 6
b

; C. 2
c +lS d +2 c

.

The lateral line of the eye side contains 34 e—36

scales in the arch and 5 1

f—60 in the straight part,

or 85—96 scales in all. On the blind side we have

found 37 scales in the arch and 71 in the straight

part of the lateral line.

Malm’s specimens were brownish, with a slight

dash of olive-gray, on the eye side; Hansson’s specimen,

when it reached the Museum, was of an almost plain

blackish brown. The blind side is white.

THE TURBOT-LIKE BRILL — BOTHUS RHOMBUS HYBRIDUS.

Fig.

Mr. Hansson has forwarded to the Royal Museum

a male specimen of this form, 33 cm. long, that was

taken in Stromstad Fjord on the 10th of May, 1889.

In this specimen the fin-formula is:

I). 68; A. 52; P. 12; V. 6; C. 2+13 + 2.

The scales of the lateral line are so indistinct that

they can scarcely be counted with certainty. I believe

there were 106 opening pores back to the base of the

caudal fin on the eye side, and 118 on the blind side,

of these 44 in the arch on the former side and 48 on

the latter.

114.

As in the preceding form the body resembles that

of the Turbot in one respect: the greatest depth of the

body is more than half the length. But the least depth

of the body (tail) is somewhat more than V5
(nearly

22 %) of the greatest depth, a character which gives

this form a .resemblance to the Brill. Furthermore,

the first rays in the dorsal fin branch still more like

those of the Brill; the anal fin contains more than 50

rays; the base of the ventral fin of the eye side mea-

sures less than 1

/1 0
of the length of the body; the

scales are still more nearly of the typical cycloid form,

a According to Malm 10.

b 7ii ii ii
1 •

c These rays (the two outermost at tire upper and lower margins of the caudal fin) do not extend to the Innd margin of the fin,

and the inner one on each side is branched (bifid). This is also true of the following form.

d According to Malm 14.

e According to Malm.
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being only slightly thickened, entirely covered with

skin, and with a scarcely perceptible buckle, which

externally appears like a small tubercle, and from which

the groove in the scale runs in a forward direction.

The anterior bend of the lateral line is comparatively

low and long, as in the Brill, its height above the line

as characteristic of the Brill, this form resembles the

preceding one; but as in the Turbot and the preceding

form the base of the ventral tin on the blind side is

more than 8 % of the length of the body.

The coloration of the Turbot-like Brill is olive-

gray, with blackish brown, ocellated or simple spots

Fig. 114.

Fig-. 114. Bothus rhombus liybridus
,

2
/5

af the natural size. Taken in Stromstad Fjord, on the 10th of May, 1889,

by C. A. Hansson.

from the beginning of the lateral line behind the tem-

poral region to the beginning of the straight part, is

about a third of the length of this line, which in this

form as in the Brill is equal to, or even greater than,

the length of the middle rays of the caudal fin. In the

other points that ive remarked in the preceding form

on the body and the vertical fins, almost as in

v. Weight’s figure of the Brill, though the large

clouded spots are more indistinct. The white spots

at the bases of the dorsal and anal fins, as well as on

the lateral line and the operculum, are also preserved

in this form.

an intermingling of the characters of the Turbot with

those of the Brill that we can hardly regard these two

chief species of the genus as widely separate.

In whatever way we choose to explain these two

forms — whether as hybrids, which seems most likely,

or as varieties of another signification — they show such
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Genus LEPIDORHOMBUS.

{no canines), pointed, recurved, small, and, set in a card on the front, part of the inter-

Head of the vomer also furnished with small teeth, hut the palatine hones

teeth set in several rows (cardiform). Most, of the fin-raps branched,

united heloiv, hut further hack meeting in different planes, the one crossing

Middle wall of the branchiostegal cavity pierced above the urohyoid hone by

Ventral fins free from, the anal fin. Scales on the eye side of the body ciliated at the hind margin,

side smooth-margined. Anal spine and preanal spines wanting. Distance between the anal fin and

the tip of the snout greater than the length of the head or only slightly less than it.

Jaw-teeth of uniform size

maxillary hones and of the lower jaw.

and tongue smooth. Lower pharyngeal

Branchiostegal membranes partially

the other. Branchiostegal rays 7.

a large hole,

on the blind

The following three genera, which were long com-

bined, not unnaturally, with the preceding genus— so

close is the connexion between them — are characteriz-

ed in the hrst place by the peculiarity pointed out

first by Steenstrup", that the median wall between

the two branchial cavities is broken below the branchial

arches and the lower pharyngeals. But they also de-

viate more than any other of the Bothoids from the

symmetrical piscine type, in the transference of the

posterior parts of the dorsal and anal fins to the blind

side. We have already observed a slight tendency in

this direction in the case of the Brill; but here this

asymmetry is more and more developed till it culminates

in the termination of these fins by a distinct lobe on

the blind side.

The genus Lepidorhombus 1 resembles Bothus in

the dentition of the head of the vomer and the separa-

tion of the ventral fins from the anal fin; but, apart

from the division of the wall of the branchial cavity,

is of an entirely different form of body. The body is

more elongated, narrow, and thin, the greatest height

of the dorsal and anal fins being situated further back.

The scales, too, are more plentiful and larger, but thin

and, on the eye side, ciliated at the hind margin. Like

the following genera, too, but in a still higher degree,

Lepidorhombus is distinguished from Bothus by the

shallower peduncle of the tail, the least depth of the

body, which in Bothus is at least about 10 % of the

length of the body, being at most about 7 % thereof

in Lepidorhombus. This genus differs from the two

following genera, apart from the characters given above,

chiefly in the large size of the gape. Even the branch

of the lower jaw on the blind side, which is someivhat

shorter than that on the eye side, measures distinctly

more than half the length of the head, in adult speci-

mens at least about 55 % thereof; while in the follow-

ing genera this proportion is at most a little less than

50 %.

The genus Lepidorhombus has been divided into

three species, all belonging to European waters : Lepi-

dorli. Boscii
0

,
belonging to the Mediterranean, with

elongated body and large, deciduous scales, and with

fewer rays in the dorsal fin (75

—

82) and the anal

(02—66); Lepidorh. whiff (megastoma), belonging to

the Mediterranean, where it is known by the name of

Cardine, and the Atlantic outside, up to the south of

Great Britain and Ireland, where it bears the names

of Whiff and Carter, with elongated body, the greatest

depth being less than
5

/ 3 of the length, and more nu-

merous and more firmly attached scales; and the more

northern Lepidorh. velivolans, with deeper body than

the latter. Giglioli, however, proposed, according to

Day, to unite these forms into one single species; and

the opinion most generally current at present, and pro-

bably the correct one, is that at least the last two

forms should be regarded as one species.

“ Overs. Dske Vid. Selsk. Forb. 1865, p. 100.

b Gunther, subgenus, Cat. Brit.. Mas., Fisli., vol. IV, p. 407.

0 Pleuronectes Boscii, Risso, Ichtlx. Nice
, p. 319, pi. VII, fig. 33; Bonap. Fn. Ital., Ill, tav. No. 97, fig. 2.
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THE WHIFF (sw. glashyaefven").

LEPIDORHOMBUS WHIFF.

Fig. 115.

Greatest depth of the body less than 40 %, total length of the head less than 25 %, length of the head behind

the lower eye less than 14 %, maxillary bone of the eye side more than 10 %, maxillary bone of the blind side

more than 9 %>, branches of the lower jaw more than 13 %, pectoral fin of the blind, side less than 7 %, base of

the dorsal fin (measured in a straight line) less than 75 %, its greatest height (longest ray — about the 54th or

55th ) less than 9 %, base of the anal fin less than 60 %, its greatest height (about the 42nd ray) less than 9 %,

distance between the anal fin and the tip of the snout more than 25 %, length, of the middle caudal rays mea-

sured from the hind limit of the scales of the body less than 14'/
2 %, greatest thickness of the body less than

6 %>, of the length of the body. Length of the pectoral fin of the blind side less than that of the lower jaw,

and the length of the middle caudal rays less than that of the loiver jaw, but more than
l

/2 that of the head.

Least depth of the tail more than 17

R. hr. 7; D. 85— 91; A. 67—75; P. sin. 11 1. 12, dextr.

9 1. 10; V. 6; C. 2 + 13 + 2; Lin. lat. 110-125; Vert. 41.

Syn. Whiff, Penn., Brit. Zool. (1776), III, p. 209; Pleuronectes

whiff, Walb., Ichth. Art., Ill, p. 120; Jord., Goss (Lepiclo-

rhombus), Rep. Comm. Fish., Fisher. 1886, p. 252.

Pleuronectes megastoma, Donovan, Brit. Fisli., vol. Ill, pi. 51;

Yarr. (Rhombus), Brit. Fish., ed. 2, vol. II, p. 342; Dub.,

Kor., Vet.-Akad. Hand!., 1844, p. 102; Nilss.. Skaiid. Fn.,

Fisk., p. 641; Gthr, Cat. Brit. Mus., Fish., vol. IV, p.

411; Couch, Fish, Brit. Isl., vol. Ill, p. 167, tab. CLXIV;

Coll. (Zeugopteras), Forh. Vid. Selsk. Christ. 1874, Tilkegsh.,

p. 138; ibid. 1879, No. 1, p. 76; (Lepidorhombus), N. Mag.

Naturv. Christ., Bd. 29 (1884), p. 100; Malm (Rhombus),

Gbgs
,
Boh. Fn., p. 516; Moreau (Pleuronectes), Hist. Nat.

Poiss. Fr., tom. Ill, p. 332; Day (Arnoglossus), Fish. Gt.

Brit., Irel., vol. II, p. 21, tab. XCVIII; Lillj. (Zeugopterus),

Sv., Norg. Fn., Fisk., vol. II, p. 341.

Zeugopterus ? velivolans, Richards, in Yarr., Brit. Fish., ed.

2, vol. II, suppl. 2, p. 1; Couch, 1. c., p. 163, tab. CLXIII.

The Whiff attains a length of at least about 6

dm. 6 The body is as elongated as that of the Pole,

but far thinner, being so thin and transparent, accord-

ing to v. Duben and Koren, that “when a fresh spe-

cimen is held towards the light, the bones and viscera

are distinctly visible.” The body is deepest somewhat

behind the middle point of the distance between the

tip of the snout and the beginning of the peduncle

(tinless part) of the tail on the eye side, and in old

specimens, more than 5 dm. long, measures rather less

than half this distance, or about half the base of the

dorsal tin, measured in a straight line. In younger

specimens, up to a length of about 4 dm., this depth

% of the greatest, depth of the body.

is even relatively less, being not even equal to the di-

stance between the tip of the snout and the end of the

curved anterior part of the lateral line. This species

is also recognisable at the first glance by the very pro-

jecting tip of the lower jaw with its well-developed

chin-knob, and by the comparatively long snout. The

distance between the tip of the snout and the anterior

margin of the lower orbit is equal to the longitudinal

diameter of this orbit, which is by no means incon-

siderable, or to the distance from the posterior margin

thereof to the hind margin of the preoperculum. The

length of the lower jaw is greater than that of the

head behind the lower eye. The sides of the tip of

the snout are remarkable for their unevenness, which

is caused partly by the anterior (upper) end of the

maxillary bone, and partly (on the eye side) by the

outer (upper anterior) articular process of the palatine

bone. Just behind the articulation of the maxillary

bone, and protruding still more than in the true Bo-

thoids, rises the lobate process of this bone that we

have noticed above in the Turbot. When the mouth

is closed, the tips of the nasal processes of the inter-

maxillary bones form a swelling that gives the upper

edge of the snout a depressed (concave) shape at the

beginning of the dorsal fin. On the other hand, when

the mouth is open, and the intermaxillary bones pro-

truded, the profile of the snout is almost straight and

runs in a straight line with the even slope (only slightly

a Malm, 1. c.

b Couch assumes that it attains a length of 23 or 24 in. (58 or 61 cm.). Thompson's largest specimen from Ireland was 23 1

/2
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curved) of the anterior part of the dorsal edge of the

body. The eyes, though they do not entirely fill the

orbits, are fairly large, their longitudinal diameter in

full-grown specimens, more than 35 cm. long, measur-

ing from 2

/5 to Vs °f the postorbital length of the head.

diameter. The operculum and suboperculum are like

those of the preceding forms. The sinus in the hind

margin is shallow and filled by the branchiostegal mem-

brane. The gill-opening scarcely extends up to a level

with the middle of the upper eye, though the upper arti-

Fig. 115. Lepidorhombus whiff,
seen from the eye side and from the blind side, 1

/ 3
of the natural size. Specimen taken by

Fisherman Olsson on the fishing-bank of Jaderen in 1874.

The dividing wall between them (the narrow frontal

bones), a rounded, longitudinal carina, measures at the

narrowest spot, in old specimens, between 4 and 5 V2 dm.

in length, only
1

/5 or scarcely
1

/4 of their longitudinal

dilation of the preoperculum occurs here. The pre-

operculum is obtuse-angled, with rounded corner. The

interoperculum is long, a little shorter than the maxil-

lary bones, and of uniform breadth. The mouth is

57Scandinavian Fishes.
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obliquely set, being turned upwards at an angle of

about forty-five degrees. The teeth are small, pointed,

and set in a fairly dense card on the front of the lower

jaw — beyond the tip of the snout when the mouth is

closed — and on the intermaxillary bones. Each of

these cards narrows posteriorly into two rows and fi-

nally into one single row. On the head of the vomer

the teeth are quite as strong, but fewer, sometimes only

3— 6. The inner transverse folds (vela) differ in de-

velopment in different individuals, but are sometimes

fairly broad both in the upper jaw and the lower. The

nostrils are of the same form as in the preceding genus,

the anterior round, the posterior oblong and set longi-

tudinally. A small process-like flap is set at the front

margin of the anterior nostril, which is marked in this

species by an extraordinarily large, foliate, rounded

flap behind. The position of the nostrils is also es-

sentially the same as in Bothus
,
though they lie farther

out on the snout, on the eye side at about its middle;

on the blind side the anterior nostril lies vertically

below the first ray of the dorsal fin.

Here, too, the anterior rays of the dorsal fin have

a broad, membranous margin, but are pointed at the

tip and not so deeply branched as in the Brill, the

two lateral halves, in the first ray at least, being

separated within the obliquely transverse, membranous

flap. At least the first four rays may be free from

each other for the greater part of their length and

united by the fin-membrane only at the base. Most

of the other rays, except the last 40, are simple or only

indistinctly branched. The posterior rays, with the ex-

ception of the last two or three, are multifid at the

tip. The posterior ends of the dorsal and anal fins pass

over to the blind side, though without forming any

distinct lobes there and with the distance between them

equal to 80 % of the least depth of the long peduncle

of the tail. In the anal fin the structure of the dorsal

fin is repeated, only that most of the rays are distinctly

branched and multifid at the tip. The distance between

the anal fin and the tip of the snout, in old specimens,

measures about 36 % of the length of the body. The

distance between this fin, as well as the dorsal, and

the middle of the base of the caudal fin is almost equal

to the length of the maxillary bones. The convex hind

margin of the caudal fin forms a broad obtuse angle

at the middle. The ventral fins resemble those of the

preceding genus in their relative position to each other

and to the beginning of the anal fin
; but they are less

unlike each other in the length of the base. In younger

specimens they do not overlap the beginning of the

anal fin, but in older ones they extend along the sides

thereof. On account of the elongated form of the body

their relative size is less, the length of the base of the

left ventral fin being in old specimens about 7 V2 % of

the length of the body, of the right ventral fin about

6V2 % thereof: the height of each of them is about

4V2 % of the length of the body. The pectoral fins

are distinguished from those of the preceding genus

by their greater dissimilarity. The pectoral fin of the

eye side is of an oblique and rounded, truncate form,

the 4th—6th rays being the longest, the 3rd only

slightly shorter than they, and the 2nd only 7c shorter

than the 3rd; the length of the 1st ray is only
1

/c or

V5
of that of the 2nd. The first and second rays are

simple, the first also un articulated, but the other 9 or

10 are multifid, with the exception of the last ray,

which is bifid. The pectoral fin of the blind side is

of a pointed, oval form, the 6th ray being the longest,

the 1st half as long as the 2nd, which is about equal

in length to the last, the 9th or 10th. The first ray

of this fin is also simple and unarticulated, the second

and sometimes the third articulated, but simple, the

others, except the last, bifid. This fin is furnished with

thicker skin, but much shorter than the pectoral fin of

the eye side, the relative length of both fins diminish-

ing slightly with age, and that of the former measur-

ing about 67 2
or 6 % of the length of the body, that

of the latter about 12 % thereof. The length of the

latter fin is also only slightly less than that of the head

behind the lower eye.

The scales are thin, but well-imbricated and rather

firmly attached. Those of the blind side are smooth-

margined, those of the eye side densely ciliated on the

little patch behind the nucleus, which is surrounded by

dense and fine, circular striae, with eccentric extensions

in a forward direction, while numerous grooves radiate

forward from the same point. The whole body, except

the snout, is covered with scales. The intermaxillary

bones and the greater part (sometimes the whole) of

the lower jaw are naked, but on the hind part of the

latter, just in front of the articulation, Ave sometimes

find a feAv small scales. The greater (loAver) part of

the maxillary bone of the eye side, Avhich is slightly

dilated downwards, is also covered with scales. On

the blind side the jaw-bones are naked, as Avell as an

oblong longitudinal patch behind the nostrils. All the



WHIFF. 451

fin-rays are covered with scales for a greater or less

part of their length on the eye side of the body; but

this covering grows gradually narrower in front, the

caudal rays and the posterior rays of the dorsal and

anal fins being scaly to the very tip, but the anterior

rays of the last two fins, as well as the pectoral and

ventral rays, only half-way up, or only at the base, or

even, in front, entirely naked. The same rule applies

to the blind side, but here the scales disappear still

more rapidly, the pectoral and ventral fins of this side

being naked.

The lateral line proper runs upwards from the

temporal region (the posttemporal bone), but soon takes

a slightly curved, horizontal direction for a distance

about equal to the postorbital length of the head, and

then bends down rather suddenly to the middle of the

side, running straight back from this point along the

middle of the side out over the caudal fin. In the

course of the lateral line the Whiff is thus most like

the Brill, though the bend is still more elongated, with

more marked steps. The change which is caused by

growth in the pectoral fins, and which we have men-

tioned above, here gives rise to the character by which

Couch proposed to distinguish between Lepidorhombus

megastoma — somewhat younger, with relatively longer

pectoral fins, the tip of the pectoral fin of the eye side

extending to the end of the curved part of the lateral

line — and L. velivolans — the largest specimens, in

which the length of the pectoral fin, even on the eye

side of the body, is less than that of the curved part

of the lateral line.

The internal organs are like those of Bothus; but

the stomach is still more saccate, and at the end of

the pyloric part, which rises along the front side of

its bottom, are attached two middle-sized appendages,

curved in a downward direction.

Malm, who had seen fresh specimens of the Whiff,

describes the coloration as follows: “The left side of

the body is throughout of a light reddish, clayey gray",

with 9 blackish shadings on the dorsal fin and 6 on

the anal, the posterior ones being darkest. The caudal

fin has two similar markings at the end of its first

third, and three, one above another, at the middle of

its length, these two series forming as it were trans-

a v. Duben and Koren write, “light yellowish brown, with a

b Synopsis Piscium
,

fig. 2.

c Traite des Peches, part. 2 (tom. Ill), sect. IX, tab. VI, fig

<l Richardson and Couch, 11. cc.

verse bands. Here and there on the body, especially

behind the middle, we find blackish collections of streaks,

these being caused by the brownish black colour of the

hind margins of the scales at these spots. The pectoral

fin is of the same colour as the body, with the excep-

tion of the last ray, which is white and opalescent.

The eyes are yellowish brown above, yellowish white

below. The pupil is bluish black. The iris is marked

with a small, lemon-coloured ring next the pupil. At

the top the iris forms a broad, rounded lobe, which

encroaches upon the pupil, and is twice as large in the

right eye as in the left. The right side of the body

is entirely white.”

The true habitat of the Whiff seems to lie round

the coasts of Great Britain and Ireland and further

south; it is said to be rare in the Mediterranean. Still,

it is of frequent occurrence on the Norwegian coast up

to Trondhjem Fjord, and has once, on the 20th of

April, 1868, been found within the Skaw (Malm). It

has long been known: even Jago sent to Ray 6
an easily

recognisable figure of a Whiff, and Duhamei/ figured

it under the name of UmandeUe oh grande calimande.

Owing to the thinness of its body, however, it has never

excited the fisherman’s interest, and we thus know but

little of its manner of life. It is also strictly a deep-

sea fish, as indicated by the large eyes. One of the

specimens in the Royal Museum was taken N.N.W. of

Bergen, at a depth of between 100 and 200 fathoms.

Like many other fishes of this nature, however, it is

occasionally borne to the surface in a helpless condi-

tion. Its appearance on these occasions has given it

the name of Sail Fluke, conferred upon it by the fisher-

men of the Orkneys, who believe that in winter the

Whiff ascends in calm weather to the surface, and by

elevating the caudal fin turns it into a kind of sail.

Frequently, however, it drifts ashore, and then hastens

to hide itself in the sand, unless some keen-eyed gull

seizes it at once, tears out the liver, which seems to

be a delicacy, and then bears off the fish to some lonely

cliff to be eaten at leisure'
7

. It is said to be most

common on the coasts of Devonshire and Cornwall,

where it ascends so near shore on a sandy bottom that

it is taken both in the trawl and with hook and line.

The specimen obtained from the Skaw by Malm was

light violet lustre.”

6.
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taken in a seine, at a depth of 6 or 7 fathoms. On

the coasts of France, according to Moreau, it is rare,

though it is sometimes exposed for sale. v. Duben and

Koren assume that the spawning-season occurs in the

spring, as on the 4th of April they took a female “with

well-developed ovaries, though the roe did not seem

quite ripe for depositing.” On the Irish coast, on the

other hand, Thompson found on the 21st of October

a female that had just finished spawning, a few ripe

eggs being still left in the ovaries. The Whiff is a

voracious fish-of-prey, as is shown by its large gape,

and lives on other fishes and crustaceans. As food it

is of very little importance in Scandinavia, thin as it

is and of so rare occurrence; but its flesh, according

to Duguid“, is of exquisite flavour, though it will not

keep a single day.

Genus SCOPHTHALMUS.

Jaw-teeth of uniform size {no canines), pointed, recurved, small, and set in a card on the front part of the inter-

maxillary hones and of the lower jaw Head of the vomer toothless or
b
furnished with small, indistinct teeth.

Palatine hones and tongue smooth. Lower pharyngeal teeth set in several rows (cardiform ). Most of the fin-rays

{except in the pectoral fin of the eye side) branched. Branchiostegal membranes united, below for a little ivay and

behind this point {also for a narrow strip) crossing each other. Branchiostegal rays 7. Median wall of the branchial

cavity pierced above the urohyoid bone by an oval hole. Ventral fins free from the anal fin. Scales ciliated on

both sides of the body. Anal spine and preanal spines wanting. Distance between the anal fin and the tip of

the snout less than the length of the head.

In 1810
' Rafinesque coined a generic name, Scoph-

thalmus, but this was probably merely a synonym of

Bothus d
,
which just precedes it in his work. Bonaparte

adopted this name*, however, for a group of Bothoids (in

his writings the genus Rhombus) which he characterized

by the deep cleft of the mouth, the close approximation

of the eyes, the situation of the vent exactly at the

ventral edge, and the ciliated scales. The last char-

acter, which applies to both sides of the body, unites

Scophthalmus unimaculatus of the Mediterranean and

the Atlantic up to the Shetland Islands with Scoph-

thalmus norvegicus of the Scandinavian fauna. Both

these species too — as far as I could find in 8 speci-

mens of Scophthalmus norvegicus— are without teeth

on the palate. It is thus evident that they must be-

long to the same genus for which Gunther has more

recently7 proposed the name of Phrynorhombus.

The genus Scophthalmus thus contains two species

from European waters, the southern form with its deeper

body, forming a sort of transition to the following genus,

while the Scandinavian species is more akin to the pre-

ceding genus.

a See Richardson, 1. c.

l' In the Scandinavian species, according to Steenstrup.

c Ind. Ittol. Sic., p. 53.

d See Jordan and Gilbert, Proc. U. S. Nat. Mus. 1882, p. 57 0.

e Icon. Fn. Ital
.,

tom. Ill (Pesci), p. No. 23 (sub Rhombus rhomboides) and tab. 103 (sub Rhombus unimaculatus). Here, it is true,

he speaks of Scophthalmus merely as a subgenus; but in the index (Nomenclatura moderna) lie has included Scophthalmus unimacidatus.

S Cat. Brit. Mus., Fish., Vol. IV, p. 414.
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EKSTROM’S TOPKNOT (sw. smaiivarfven).

SCOPHTHALMUS NORYEGICUS.

Plate XIX, fig. 1.

Greatest depth of the body less than 40 %, total length of the head less than 25 %, length of the head behind

the lower eye less than 14 % ,
maxillary bone of the eye side less than 10 %, maxillary bone of the blind side less

than 9 %, branches of the lower jaw less than 12 %, pectoral fin of the blind side more than 8 %, base of the

dorsal fin (measured in a straight line) less than 75 %, its greatest height (longest ray— 56tli— 59th ) less than

11 %, base of the anal fin less than 65 %, its greatest height (about the 43rd or 44tli ray) less than 11 %, the

distance between it and the tip of the snout less than 23 %, length of the middle rays of the caudal fin more

than 1

1

1

/2 %
}
greatest thickness of the body more than 7 % — in each case relatively to the length of the body.

Length of the pectoral fin of the blind, side more than
i

/5 of that of the lower jaw on the same side
,
and the

length of the middle caudal rays more than
1

/3 greater than that of the lower jaw and also more than
1

/ 2 the

length of the head. Least depth of the tail more than 17 % of the greatest depth of the body.

R. br. 7; D. 74— 83; A. 63— 68; P. sin. 10, dextr. 7 1. 8;

V. 6; C. 2 + 12 + 2 1. 3 + 10 + 3; Lin. lat. 50 1. 51.

Syn. Pleuronectes Uardina
,

Fr., Vet.-Akad. Handl. 1838, p. 184

(excl. synon.) nec Guv.; Sundev., Skand. Fisk., ed. I, p. 200,

tab. 50; Nilss. (Rhombus), Skand. Fn., Fisk., p. 643.

Rhombus noruegicus

,

Gthr, Cat. Brit. Mus., Fish., vol. IV,

p. 412; Coll. (Zeugopterus), Forh. Vid. Selsk. Christ. 1874,

Tillfegsh., p. 139; ibid. (Lepidorhombus) 1879, No. 1, p. 77;

N. Mag. Naturv. Christ., Bd. 29 (1884), p. 100; Malm

(Rhombus), Gbgs, Boh. Fn., p. 518; Lillj. (Zeugopterus),

Sv., Norg. Fiskar, II, p. 336.

Ekstrom's Topknot, Couch, Fish. Brit. Isl., vol. Ill, p. 175,

tab. CLXVII.

Obs. Cuvier’s Pleuronectes (Rhombus) Cardina is clearly a

combination of Scophthalmus
,

to which he refers in his quotation of

Duhamel (7>. Peches
,

sect. IX, pi. VI, fig. 5), and Lepidorhombus

whiff, as shown by his quotation of Ray (Syn. Pise., p. 163, pi. 1,

No. 2). Fries, too, regarded Scophthalmus norvegicus as identical

with Sc. unimaculatus (Bloch’s Topknot).

Ekstrom’s Topknot fully deserves the Swedish name

(= Small Fluke) given it by Fries and Sundevall. Its

maximum length is apparently about 12 cm. The

largest specimen ever found in Scandinavia was 117

mm. long. Thus, to the best of our . knowledge at

present, it is the smallest Scandinavian Flatfish. The

body is of a regular oblong shape, elliptical but elon-

gated and narrow at the head and tail. The greatest

depth, which increases even relatively with age, varies

between 31 j‘
2 and 37 Vg % of the total length of the

body, or between 37 and 45 % of the length of the

body minus the caudal fin. The snout forms a slightly

rounded angle of somewhat less than 90°. At the

upper eye there is a slight depression in the profile

of the head (see the preceding species), but the lower

jaw, with its feebly marked chin, projects beyond the

ellipse in a rectilinear, obtuse angle. Behind the ter-

minations of the dorsal and anal fins the tail forms a

section of uniform depth, measuring about 1

/5 (18—23 %)

of the greatest depth of the body, and almost as long

as it is deep, this being one of the most prominent

distinctions between this species and the Whiff.

The length of the head is between 23V2
and 22

x

/2 %

of the total length of the body, or between 2 8 7a and

26
1

/

2

% of the length of the body to the base of the caudal

fin. Its external form we have just described. The

eyes are set close together on the left side. They are

oblong and very prominent, the upper being somewhat

larger than the lower, and situated a little behind it,

close to the depression in the upper profile of the head.

The lower eye is set close to the margin of the jaw.

The iris and pupil are simple, of normal shape, and

without any intruding lobe from the former into the

latter. The narrow and terete interorbital space (the

projecting ridge between the eyes) forms a carina, which

follows the curve of the margin of the lower eye from

the middle of the side of the upper jaw, and then

coasts the margin of the upper eye, vanishing behind

this point. The nostrils resemble those of the rest of

the Bothoids: the openings are small, a little way apart,

with high, soft margin, which in the anterior nostril

is tubular and obliquely truncate, and behind elongated
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into a flap that may be depressed, and close the opening

like a lid. On the eye side they are set just in front

of the interorbital earina, and on the blind side in a

straight line with the beginning of the dorsal fin. The

mouth is large. The lower jaw ascends at an angle

of rather more than forty-five degrees, and projects

only slightly in front of the upper. The upper maxil-

lary bone, which broadens slightly behind, extends be-

low the anterior margin of the pupil of the lower eye,

the margin of the jaw being formed by the inter-

maxillary bone alone, which, like the lower jaw, is

clothed with a tumid, labial skin. The jaw-teeth are

numerous, fine, sharp, somewhat curved, and cardiform;

in front they are set in several rows, laterally almost

in a simple row, and they are finer on the eye side

than on the blind side. The pharyngeal teeth resemble

the jaw-teeth. The lower pharyngeals are armed with

a fairly broad patch of teeth, of an elongated crescent-

shape and containing several rows. The palatal fold of

the upper jaw is fairly large. The intermaxillary bones

are fairly mobile. The branchiostegal membrane is fur-

nished on each side with 6 rather long, somewhat com-

pressed rays and one smaller ray, the latter set near the

median line. As in all the other Bothoids no part of the

margin of the opercular apparatus extends to the lower

edge of the body, but this margin curves upwards,

forming an angle with the lower jaw. The gill-opening

is large, extending from this angle some way above

the base of the pectoral fin, where the operculum and

suboperculum form a blunt, projecting, free point.

The lateral line starts from the temporal region,

on about a level with the middle of the upper eye, in

a slightly upward direction, but soon forms a regular

arch, extending over 12—14 scales, above the pectoral

fin, then an angle somewhat above the middle of the

body, and finally advances in a straight line to the

middle of the caudal fin. This straight part of the

lateral line is covered by 38 or 39 scales, which are

more obtuse in shape than the others, and are each

furnished with a muciferous canal. In an oblique row

backwards, we find about 20—22 scales between the

angle and the anal fin, and 15 or 16 between it and

the dorsal fin. The scales are thus comparatively large,

though smaller than in Platophrys (Arnoglossus ) laterna,

in which the scales are relatively larger than in any

of the Scandinavian Flatfishes. At the middle of the

body, above the lateral line, in a specimen 117 mm.

long, the scales are 2 mm. broad (high) and somewhat

longer than broad, hexagonal, with regular, straight

sides and almost rectilinear angles, the base alone (the

inserted, anterior margin) being as usual sinuous and

irregular. The hindmost angle is rather more acute

than the others. As this angle is included by two

straight lines equal to each other, the visible part of

the scale forms a regular rhombus, which takes its

colour from the highly adhesive epidermis. The free

(hind) margin is bent somewhat, though only slightly,

outward, and with about 30 (somewhat fewer on the

blind side), small, fine, straight spines, which are almost

recumbent but not depressed. In these scales, as is

generally the case with ctenoid scales, the nucleus lies

near or at the tip. From this point the radiating lines

diverge to the whole extent of the base, and the con-

centric lines are not concentric with the hind margin,

but end therein parallel to each other. The scales

cover the whole body and head, except the mouth,

and all the fin-rays.

The dorsal fin begins near the dorsal margin, on

the blind side. The first 4— 6 rays are equal in length

and nearly half free, but there is no very prominent

ray. From this point the rays gradually increase in

length, the 55th—60th being longest, rather more than

half as long again as the first ray, and measuring

10 or 11 % of the length of the body. The remaining

rays decrease in length, and the last four or three are

rather short, but, as in the species next to be described,

form a small, rounded lobe, which is inserted distinctly

on the blind side, though not so depressed as in the

next species. All the rays are free to some extent at

the tip, and branched, but this is not distinct in front

until the middle of the fin is reached. The lasf, small

rays are deeply branched, the last of all down to the

base. The anal fin begins vertically below the hind

margin of the preoperculum. It is throughout analogous

to the corresponding part of the dorsal fin, generally

equal to it in height, and ends opposite the termina-

tion thereof, with a similar lobe on the blind side.

The distance between the terminations of the dorsal

and anal fins is about 73—83 % of the least depth of the

tail. The pectoral fin of the eye side contains 10 rays,

all perfectly simple, a characteristic which is peculiar

to this species and Drepanopsetta platessoides. The

first ray is small and lies still closer to the second

than in the Whiff; the length of the second ray is
2

/3

of that of the fin. The fourth ray is the longest, its

length in young specimens being only slightly less
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than that of the head. The last ray is about half as

long as the hn. The total length of the fin in young

specimens is as much as
1

/5 of the length of the body,

in old about 13 % thereof. The pectoral tin of the

blind side is considerably shorter, measuring somewhat

more than
1
A, (in young specimens

3

/ s ) of the length

of the head, and more rounded, with the middle rays

branched. The ventral tins, as in most of the Bothoids,

are set under the head, just behind the lower jaw,

look like the vertical tins, and apparently form an

immediate, reduplicated continuation of the anal tin,

though they are separated from the latter, not by any

interval or by shorter rays, but only by the absence

of the tin-membrane between their last rays and the

first ray of the anal tin. Their relative length decreases

with age, the base of the left ventral tin varying be-

tween about 8 and 6% that of the right ventral

tin between about 7 and 5
1

,/2 %, of the length of the

body. Their height is about 5 or 4 % of the length

of the body. The right tin is thus rather smaller than

the left; both are concave in the plane of the blind

side. The caudal fin generally has two supporting rays

on each side; the other rays are trebly bifid, and fairly

equal in length, giving the fin a rounded shape when

it is expanded.

The anal spine is wanting. The vent lies far for-

ward, vertically under the opercula and between the

ventral fins. The viscera are exactly like those of the

preceding species, but the intestine is still shorter, and

we have failed to discover any pyloric appendages. The

largest two specimens we have examined, the type-

specimens of Fries, are females, the one with extremely

small eggs, the other with some of the eggs of a larger

size, though the largest is only about
l

/3 mm. in diameter.

The coloration of the eye side is yellowish brown,

with numerous, dark brown clouds along the dorsal

edge and the ventral margin. A large, more distinct,

almost band-shaped spot crosses the lateral line, through

the angle, at the end of the first third of the body,

and another, which is rather indistinct, at the end of

the second third. All these spots are arranged in such

a manner that they seem to be traces of 8 broad, trans-

“ Skcind. Fauna
,
Fiskarne

, p. 643, Note 2, and p. 645.
6 “With a dredge small specimens may be taken pretty often

Vid. Selsk. Skr., Trondhj. 1883, p. 40.

verse bands, namely, one indistinct band in front

of the eyes, a second across a gill-cover, a third

across the angle of the lateral line, three on the body

behind this point, a seventh, fairly distinct and con-

tinuous, across the narrow part of the tail, between

the end of the dorsal fin and that of the anal fin, and

an eighth across the base of the caudal fin. The fin-

rays are also spotted. The blind side is ’white throughout.

We are not in a position to give the sexual diffe-

rences, as both the larger specimens we have seen were

females, and the smaller ones of uncertain sex.

This species was first discovered and entered in

the system by Fries, whose type-specimens are still

preserved in the Royal Museum, and were taken in a

dredge at the entrance of Gullmar Fjord near Fiske-

backskil, in the island-belt of Bohuslan, on the 6th of

April, 1838. It was subsequently found off Bergen,

according to Nilsson", in the winter of 1844 by v. Duben

and Koren, who referred the specimens, however, to

Lepidorhombus whiff. Couch described and figured a

specimen that “was taken early in the year 1863, in

the Bristol Channel.” Collett found the species fairly

common in Christiania Fjord. Cf. 0. Sars met with

it off Bodo and Stavanger, Storm in Trondhjem Fjord 6
.

In recent years the Royal Museum has received three

small specimens, between 40 and 65 mm. long, from

the Zoological Station of Kristineberg — the locality

from which Fries also obtained his specimens — and

another, 74 mm. long, from the Weather Is. in Bohus-

lan. The geographical range of Ekstrom’s Topknot

thus extends at least from the Bristol Channel to the

Lofoden Islands. It is probably not rare on the coasts

of Scandinavia, though it has been found comparatively

seldom, partly on account of its small size, and partly

as it probably passes the greater part of its existence

in water deeper than that usually fished with the seine.

Fries obtained his specimens “in deep water,” v. Duben

and Koren took theirs at a depth of 15 or 20 fathoms.

Collett, however, found one specimen in 6 fathoms

of water. Nothing more is known of the habits of

Ekstrom’s Topknot.

(SUNDEVALL, SMITT.)

on a rocky bottom, even in the innermost parts of the fjord:” Norsk.
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Genus ZEUGOPTERUS.

Jaw-teeth of uniform size (no canines), pointed
,
recurved

,
small

,
and set in a card on the front part of the inter-

maxillary hones and of the lower jaw. Head of the vomer also furnished with small teeth
,
hut the palatine hones

and tongue smooth. Lower pharyngeal teeth set in several rows (cardiform). Most of the fin-rays branched. Bran-

chiostegal membranes partially united below, hut further hack meeting in different planes
,
the one crossing the other.

Brancliiostegal rays 7. Median wall of the branchial cavity pierced above the uroliyoid bone by a hole. Ventral

fins united by the fin-membrane to the first ray of the anal fin. Scales on the eye side of the body ciliated at the

hind margin
,
on the blind side smooth-margined Anal

anal fin and the tip of the snow

Only one species of this genus is known, the sy-

stematic significance of which in relation to the pre-

ceding genera we have already touched upon. The

characters on which the genus is based, are, however,

of only secondary rank. In a young specimen, 12 7 2

mm. long, which the writer took in a hoop-net at the

surface, at about the middle of the west entrance of

the English Channel, where there were 55 fathoms of

water, and in which specimen the right eye had only

just begun its passage under the free, projecting front

part of the dorsal fin, the ventral fins are separated

from the anal fin by an interval equal in length to

spine and preanal spines wanting. Distance between the

less than the length of the head.

their own bases, and both the dorsal and the anal fins

terminate posteriorly at the middle of the edges of the

body. The independence of the genus has thus no more

significance than that of a distinct stage — the most

advanced of all — in the course of development that

has started from an ancestral Bothoid type common to

this genus and the preceding one.

The genus was established in 1835 by Gottsche,

but gained no further recognition until Steenstrup, who

included in it the two preceding genera as well, thirty

years after pointed out the characteristic breach in the

wall between the two branchial cavities.

MULLER'S TOPKNOT (sw. ludna iivarfven a or bebgiivarfven ').

ZEUGOPTERUS PUNCTATUS.

Plate XIX, fig. 2, and fig. 116.

Greatest depth of the body more than 46 %>, total length of the head more than 26 %, length of the head behind

the lower eye. more than 14 %, maxillary bones of both sides more than 10 %, branches of the lower jaw more

than 12 %>, pectoral fin of the blind side more than 8 %, base of the dorsal fin (measured in a straight line) more

than 84 %, its greatest depth (longest ray — about the 60th— 70th ) more than 11 %, base of the anal fin more than

73 %, its greatest height (longest ray — about the 40th—47th) more than 11 %, distance between the anal fin and the

tip of the snout less than 23 %, length of the middle rays of the caudal fin less than 13 %, greatest thickness of

the body more than 7 %— in each case relatively to the length of the body. Length of the pectoral fin of the

blind side less than 77 %, but more than 66 %, of that of the lower jaw on the same side , and the length of the

middle caudal rays less than either the length of the lower jaw or half the length of the head.

Least depth of the tail less than 16 % of the greatest depth of the body.

R. hr. 7; D. 87— 99 c
;
A. 67—75 P. sin. 11 1. 12, dextr.

10 1. 11 (12); F. 6; C. 2 + 12 + 2"; Lin. tat. ca 200; Vert. 36 1.37.

Syn. Pleuronectes punctatus, Bl., Naturg. Ansi. Fische, part. Ill,

p. 31, tab. CLXXXIX; Walb., Ichth. Art., part. Ill, p.

a Nilsson, 1. c.

1 Malm, 1. c.

c Sometimes 101, according to Day.

d Sometimes 80 or even 89, according to Gottsche.

" Or 1 + 14 + 1, or 2 + 13 + 1.

116; Gthk (Rhombus), Cat. Brit. Mas., Fish., vol. IV, p.

413; Coll. (Zeugopterus), Forh. Vid. Selsk. Christ. 1874,

Tillsegsh., p. 139; Malm, Gbgs, Boh. Fn., p. 518; Winth.,

Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 38; Day, Fish.

Gt. Brit., lrel.

,

vol. II, p. 18, tab. C; Coll., N. Mag.
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Naturv. Christ., Bd. 29 (1884), p. 101; Lillj., Sv., Norg.

Fn ., Fisk., vol. 2, p. 350.

Pleuronectes Inrtus, Abildg. apud Mull., Zool. Dan., vol. Ill,

p. 36, tab CIII; Betz., Fn. Suec. Lin., p. 333; Nilss.,

Prodr. Ichth. Scand., p. 59; Gottbche (Zeugopterus), Wiegm.

Arch. Naturg., I, 2, (1835), p. 178; Fries (Pleuronectes),

Vet.-Akad. Handl. 1838, p. 184; Yaiir (Rhombus), Brit. Fish.,

ed. 1, vol. I T, p. 243; Parn., Mem. Wern. Soc., vol. VII,

p. 376; Kr., Damn. Fiske, vol. 2, p. 445; Nii.ss., Slcand.

Fn., Fisk., p. 646; Mor., Hist. A'at. Poiss. Fr., torn. Ill,

p. 321.

Mullers Topknot, Couch, Fish. Brit. Isl., vol. Ill, p. 170,

tab. CLXV.

Muller’s Topknot attains a length of about 25 cm.

The body is elliptical and of more uniform depth than

in the preceding genus, the greatest depth of the body

remaining almost unchanged for some distance, about

half-way between the tip of the snout and the caudal

fin. The depth at this spot varies, at least after the

fish has attained a length of 90 mm., between 46 and

51 % of the total length of the body, the proportion

rising fairly regularly with age. In front the body is

almost semicircular, behind more elongated, the least-

depth (across the peduncle of the tail) varying between

6
1

,/2
and 8 % of the total length of the body, and

also increasing, even relatively, with age. The form

of the body is most affected, however, by the dorsal

and anal tins, which increase in height posteriori)’, while

the depth of the body itself diminishes. When these

fins are taken into account, the body is deepest at about

the beginning of the fourth quarter of the distance be-

tween the tip of the snout and the base of the caudal

fin. This depth is about 66 or 68 % of the total length

of the body. The greatest thickness of the body in

old specimens is distinctly greater than in the pre-

ceding genus, increasing with age from about 8 to 9 %CO' O C

of the length of the body.

The most remarkable point in the form of the head

is the sharp ascension of the cleft of the mouth. When

the month is closed, the jaw-bones, at least the maxil-

laries, assume an almost perpendicular position; but the

mouth is also highly protrusile, much more so than in

the preceding genus. The intermaxillary bones may

be shot forward for a distance equal to the length of

the snout proper; the lower jaw is then horizontal, the

branches of the intermaxillary bones place themselves

at right angles to it, and the lower end of the maxillary

bones is directed obliquely forward. The jaw-bones are

fairly symmetrical, those of the eye side being only

slightly longer than those of the blind side, or equal

to them in length. Just as the head as a whole is

comparatively larger than in the preceding species — its

length undergoes even relative increase, during the

growth of the fish, from 2 6 7, % to rather more than

28 % of the length of the body — the jaws are also

even relatively longer than in Ekstrom’s Topknot. The

length of the branch of the lower jaw on the blind side

increases with age from about 12 to nearly 14 %, that

on the eye side from 13 to a little more than 14 %, of

the length of the body; and the corresponding alterations

in the maxillary bones are from about 1

0

1

/ 2 to 12V2 %

(sometimes nearly 13 %) of the length of the body.

The length of the lower jaw, however, is always less

than that of the head behind the lower eye, which in-

creases with age from about 1

4

l

/2
to 1 6 \ 2 % of the

length of the body. The eyes are fairly large, their

longitudinal diameter relatively decreasing during growth,

from about 38

V

2
to 25 '/

2 % of the postorbital length

of the head; but they are comparatively smaller than

in either of the two preceding genera. Their position

in relation to each other continues to change at a late

period in the growth of the fish: when the fish is 17

cm. long, we may find the eyes still almost abreast of

each other, while in specimens 2 dm. long the wander-

ing (originally the right) eye may have retired half its

diameter behind the lower eye. There is no intruding

lobe from the iris into the pupil; but the rough skin

that covers the inner (in the lower eye the upper, in

the upper eye the lower) part of the eye, projects in

a more or less arcuate form out over the pupil. The

interorbital space is not remarkably broad in comparison

with its breadth in other Bothince, but it is broader

than in the two preceding genera, its least breadth va-

rying in this species between 30 and 45 % of the lon-

gitudinal diameter of the eye. It is only on the eye

side that the nostrils are always distinct, or at least the

anterior, with its foliate dermal flap. On this side they

are set close to each other, on about a level with the

middle of the interorbital ridge, and the posterior just

in front of the perpendicular from the anterior margin

of the lower eye. On the blind side they are extremely

small — where they are present at all — as fine as the

pores of the lateral line, and in most of our specimens

they are impossible to detect in the loose skin that

covers, the nasal cavity, just behind the articulation of

the maxillary bone, below the second and third rays

of the dorsal fin. In one of our specimens they are

present in the form of open, but extremely small holes,

in another they are somewhat larger, but covered by
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skin. The operculum and suboperculum resemble those

of the preceding species; but the interoperculum is still

more tapering in front than in Ekstrom’s Topknot, with

a distinct sinus in the lower margin, and also more

distant from the lower jaw, to the angular part of which

it is united by ligaments and rough skin. 'The pre-

operculum is obtuse-angled, with a sinus in the hind

margin just above the angle. The jaw-teeth in front

form a dense and tine card. The palatal folds are well-

developed, but in the upper jaw no broader than the

card of teeth, in the lower jaw still narrower. The gill-

rakers are set in a single row on the first branchial

arch, as in most of the Botkina;, but are rather numer-

ous, about 23 on this arch. The lower pharyngeals

are distinctly narrower than in Ekstrom’s Topknot and

without any marked expansion for the patch of teeth:

they are furnished with only four or five rows of teeth,

pointed like the jaw-teeth but straight.

The margin of the body is entirely surrounded

with fins, with the exception of the small sections oc-

cupied by the lower jaw, the intermaxillary bones, and

the extremely short peduncle of the tail. The dorsal

fin begins so far forward that its commencement, which

forms a lobe on the blind side, covers even the upper

end of the maxillary bone; while the ventral fins, which

are united to the anal fin, begin just behind the lower

jaw. Both the dorsal and the anal fins cross over be-

hind to the blind side, where their last rays form lobes

which converge so sharply that the distance between

the bases of the fins at this end is less than
2

/3 (some-

times less than
1

/ 2 ) of the least depth of the tail. On

the blind side these posterior rays extend beyond the

base of the caudal tin; but on the eye side this arrange-

ment produces a small, finless peduncle, the length of

which is no more than about
1

ji
of its depth. All the

rays of the dorsal and anal fins are branched; but the

ramification grows more pronounced posteriorly, the

longest rays being most repeatedly branched, the last

rays most deeply, the hindmost four or five right down

to the base. The caudal fin is comparatively short, and

sharply rounded at the hind margin. Both the ventral

fins are united by a perfect fin-membrane to the first

ray of the anal fin, and thus form an elongated, or

rather, channel-like cup, open in front. In flic hind

part of the bottom of this cup, just in front of the anal

fin and almost at the middle of the ventral margin, we

find the anal and genital openings, while the urethral

papilla, as in most of these forms, lies on the eye side,

beside the first ray of the anal fin. All the rays of the

ventral fins are branched, the last rays most deeply,

and even more than the first ray of the anal fin. The

difference in size between the two ventral fins is in-

considerable, that of the blind side being inserted only

slightly, if at all, behind that of the eye side. The

length of their base as well as their height varies be-

tween about G % (on the blind side sometimes 5
1

2 %)

and 7 % of the length of the body. The pectoral fin

of the eye side is obliquely rounded, the fourth ray

being the longest, but only slightly longer than the third.

The two highest and the two lowest rays — sometimes

only one on each side — are simple, the first ray very

small, generally only V3 of the second, and closely

united to the latter, and the eight middle rays are

branched. The pectoral fin of the blind side is of al-

most the same shape and structure, the only differences

being that the fifth and sixth rays are the longest and

generally equal in length, and that the rays are usually

fewer, to which we may add that though the tin as a

whole is shorter than the pectoral tin of the eye side,

the first ray is as long as in the latter fin. The length

of the pectoral fin of the eye side varies between about

13 and 14 % of the length of the body, of the blind

side between about 8
1

,/ 2
and 1

0

1

/2 % thereof.

The Swedish name of Muller’s Topknot (luddkvarf

=

Hairy Fluke) is based on the name given the species by

Abildgaard ( Pleuronectes kirtirs), and is derived from

the singular structure of the scales. It is scarcely pos-

sible for a fish fo be more thoroughly covered with

scales than Muller’s Topknot is on the 'eye side. The

whole body and head, the jaws and even the inter-

maxillary bones, as far as they are exposed when the

mouth is shut, and all the fin-rays are clothed on this

side of the body with small but firmly attached, ctenoid

scales. These scales are thin, in form semi-elliptical,

with numerous, undulating grooves radiating towards

the round, inserted end, and fine, circular strife eccen-

trically arranged round the nucleus, which lies close to

the truncate, posterior end. Only a narrow strip of the

truncate part is left bare by the scale immediately in

front, and this strip bears at the margin a transverse

row of denticles, generally 8 or 9 (together with an

inconstant number of extremely small ones). The den-

ticles are set at right angles to the plane of the scale,

conical, and pointed, and here and there on the body

one of the middle ones is developed into a spine visible

even to the naked eye. The surface of the eye side of
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the body is, therefore, rough in whatever direction the

hand is passed over it, though roughest when stroked

from behind, and feels like hard velvet. The blind side

of the body, on the other hand, is smooth, the scales

being cycloid, somewhat more elongated, and overlapping

each other only to the usual extent. On this side, too,

the scales are wanting on the head and all the tin-rays,

except in the caudal fin. The lateral line of the body,

which begins in the temporal region, on a level with

the middle of the posterior eye or somewhat higher —
here, as in the other Flukes, considerably above the

upper angle of the gill-openings— forms a rather low

and elongated, sinuous curve over the pectoral tin, until,

just behind the tip of the left pectoral tin and some-

what above the middle of the sides, it resumes its

straight course back to the middle of the caudal tin.

The intestinal canal reminds us in its course of the

Soles. The oesophagus with its continuation, the stomach,

runs almost straight along the roof of the abdominal

cavity into the left secondary cavity, somewhat beyond

the middle of the length of the body, where the sto-

mach ends in the form of a blind sac. From the lower

side, just in front of its bottom, it sends out a short

pyloric part, externally separated by contractions both

from the stomach and the small intestine, which latter

runs forward in a curve com -ex from below to the front

wall of the abdominal cavity, where it bends sharply

upwards to return in a circular coil on the right side

of the liver to the rectum, which leads to the vent.

The liver, which lies as usual to the left, is compara-

tively small, and the pyloric appendages are wanting.

The left ovary extends when ripe back to the beginning

of the last quarter of the body, while the right ovary

at the same period extends only a little beyond the

middle of the body.

The coloration of the eye side, though extremely

variable, renders Muller’s Topknot one of the most hand-

some of the Scandinavian Flatfishes, v. Wright’s figure

(PI. XIX, fig. 2) represents a young specimen 27 mm.

long. This specimen is of a violet-gray ground-colour,

with an ash-gray lustre, strongest on the jaws and the

caudal fin, and brown and pale yellow spots and streaks.

The most prominent marking on the body is a sharply

defined, brownish black spot, as large as one of the

eyes, situated just in front of the middle of the body,

at the end of the curve of the lateral line. Next come

the brown spots on the gill -covers; two of these are

especially distinct, in the form of oblique stripes, one

running upwards in an oblique posterior direction from

the upper eye, and one downwards in an oblique pos-

terior direction from the lower eye. Even in front of

the eyes we find traces of a transverse stripe. Along

the bases of the dorsal and anal fins runs a row of

alternate, brown and pale yellow spots, the former, in

accordance with Sundevall’s explanation of the colour-

ing of the preceding species, being traces of transverse

bands across the body and fins, the latter a common

marking of the Flatfishes, especially the fry. Similar

pale yellow spots also occur on the gill-covers, and in-

distinct, scattered ones on the body. In old specimens

the ground-colour is yellowish brown, with numerous,

brown or nearly black, transverse spots or bands on

the body and fins. Three of these bands generally start

from the anterior part of the superior margin of the

upper eye, diverging out over the dorsal fin. A fourth,

broader band runs from the hind margin of this eye

obliquely upwards to the dorsal fin, and in most cases

may be traced between the eyes, and is continued down-

wards, obliquely backwards across the cheek and inter-

operculum, out over the first rays of the anal fin. From

the anterior part of the lower eye we may generally

find traces of divergent brown bands, one forward along

the snout, another downward, across the middle of the

lower jaw, and a third obliquely backward, over the

left ventral fin. On the body itself the brown bands

are usually broken up more thoroughly into oblong or

round spots; but on the operculum and suboperculum

the arrangement of these spots still shows traces of a

band, running parallel to the interrupted angular band

of the eye, and this arrangement may sometimes be traced

all the way along the body. About 15 or 16 transverse

bands seem to have crossed the dorsal fin, and about

12 the anal. The most prominent of the spots are the

round one which we have mentioned above, at the end

of the curve of the lateral line, another, which is not

so distinct, further back along this line, and a third on

the upper part of the operculum. The blind side is white.

Muller’s Topknot occurs at least from the neigh-

bourhood of Trondhjem south to the Bay of Biscay on

the south-west of France; but in the extreme north as

well as in the extreme south of its range it is rare,

or at all events of infrequent occurrence, so that it is

strictly a British fish. It does not enter the Baltic, but

is taken pretty often on the coast of Bohuslan and in

the comparatively deep channel along the west coast of

Sweden, as well as in the east of the Sound, down to
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the neighbourhood of Landskrona. According to Schager-

Strom", however, its usual length in the Sound is no more

than 12—15 cm., though a specimen 22 cm. long has

been taken off Landskrona. According to Malm it is found

“along the whole coast of Bohuslan, where it generally

keeps to a rocky bottom, at a depth of from 7 to 9 fa-

thoms, and is taken pretty often, partly in Flounder-nets

and partly in lobster-pots.” Fries found the species in

1836 and 1837 at the entrance of Gullmar Fjord; and in

recent years the Royal Museum has received specimens

of Muller’s Topknot that had been taken together with

other fishes in the Cattegat, “12 miles off Halmstad.”

The food of Muller’s Topknot is composed of fish

and crustaceans. In the pharynx of a specimen 20 cm.

long, from Dynekil, I found a Black Goby, of a total

length of about 8
l

/2 cm., but with the forepart already

digested, while the hind part and the caudal tin had stuck

fast in the pharynx. In the stomach of Muller’s Topknot

Gottsche found shrimps (Paleemon and Mysis), Kroyer

“a half digested fish
,
perhaps a young Herring,” and

Olsson 0
Sand-eels (Ammodytes).

The spawning-season occurs in spring and summer.

The above specimen from Dynekil is a female with al-

most ripe roe, and was taken on the 12th of May, 1887;

and on the 11th of June, 1853, Malm received a female

that had been taken off Inholmar 0

,
and “was on the very

point of depositing its roe. In September the fry have

attained a length of about 25 mm. “As the ovaries are

by no means small, and the eggs extremely tine and con-

sequently very numerous, it is difficult to explain,” says

Kroyer, “why this species is so rare in our waters.”

Still, Muller’s Topknot is not a rare species, but it

is despised. Fishermen generally pay no attention to it:

its handsome appearance has no charms for them. In

Scandinavia there is no demand for it, though its flesh
d

is said to be of excellent flavour.

ONOMORPHI.

Symmetrical 31a lacopteryg ian Ph i

cereal

soclysts* with the lower pharyngeals free from each

(isocercal). Ventral fins, where present, jugular.

other. Caudal fin diphy-

The Codfishes, the type of this series, were known

by the Greeks as onosf
,
by the Romans as asellus, both

these names referring to the coloration of the body in

these fishes, gray above and white below, which appar-

ently had some fancied resemblance to the colour of the

ass. The series is particularly rich in forms, and in-

cludes the greater part of Muller’s Anacantliini 9
. In

Gunther’s writings it is termed Anacantliini gadoidei.

From the rest of the Malacopterygian Physoclysts

the series is sufficiently distinguished by its symmetrical

structure, which is not disturbed, as in the preceding

series by any shifting of the eye, and by the free lower

pharyngeals, which are not united to each other, as in

the next preceding series. In addition to these charac-

ters, however, it has one which separates it from most

of the preceding osseous fishes in general, and which lies

in the structure of the caudal fin. In the Onomorphous

fishes this part of the body apparently remains persist-

ently at a stage of development that is proper to the em-

bryo in most fishes, the termination of the spinal column

being straight at the end, arid occupying the middle of

the base of the caudal fin. In most of the Onomorphs

the caudal part retains this structure throughout the life

of the fish; or the caudal fin may even be absolutely re-

duced, in which case the tail ends like a whip-lash. But

in the true Cods and their kindred species, with well-

developed (secondary) caudal fin, the last two haunal

arches are transformed into true hypural bones— not so

a Physiogr. Sallsk Tidskr., p. 312.

b Lnnds Univ. Arsskr. 1871, p. 10 (sep.).

c North of Vinga, in the island-belt of Gothenburg.

d Cornish, in Day.

e According to Gunther (Report On the Shore Fishes
,
Zool. Chall. Exp., Part. VI. p. 18) Maramolepis — fam. Ophicliidtc, but with

the first ray of the dorsal fin filamentous and separated from the others — is furnished with a pneumatic duct from the air-bladder. Thus,

this genus, within the above family, has the characters of the Eels (Apodes) as well as of the Onion-fishes (Macruridce).

f ovog or ovtoxog; also v.aHaqlag or ya'/Mxotag. The largest Cods, however, according to Pliny (lib. 9, cap. 17), were known by

the Greeks as bacclius. Gadus is a younger Greek name, which is said to occur first in Athen.eus (about 150 A. D.), in a quotation from

Dorion: u,'Orog or vMXeovol zireg yadov.”

'J Cope (Trans. Amer. Philos. Soc., Philad., vol. XIV, n. ser., p. 458) and Gill (Smiths. Misc. Coll., No. 247, p. 3) also confine the

name of Anacanthini to this series exclusively.



462 SCANDINAVIAN FISHES.

high, however, as those of the homocercal fishes proper

— to support the middle rays of the caudal fin or even

the greater part of these rays. In these fishes the caudal

end of the spinal column is also bent upwards, at least

to such an extent that it lies, in the ordinary urostyloid

form, more or less closely along the upper margin of the

hindmost (uppermost) hypural bone (fig. 117). The

diphycercal appearance of the fin is also increased by

the marked development of the numerous supporting

rays, which are of similar form above and below. The

character drawn from the diphycercal caudal fin is thus

not absolutely valid, but is not entirely destitute of

significance, especially in comparison with the preceding

series, where the hypural bones are extraordinarily well-

developed, and the caudal end of the notochord is bent

sharply upwards for so long a distance that the ori-

ginal caudal end of the bodv, with its embryonic (di-

Fig. 117. Hind termination of the spinal column in a Cod ( Gaclus

callarias). 1(4, times of the natural size.

phycercal) caudal fin (fig. 98, e and fig. 99, a, pp. 362

and 363, above), even in young Flatfishes 8— 12 mm.

in length, still projects above the true caudal fin, and

reminds us how this fin has developed from the strictly

heterocercal caudal fin".

This primitive, imperfectly specialized type of the

form of the caudal fin in the Onomorphous fishes is fre-

quently accompanied by a no less imperfect specializa-

tion in the structure of the other unpaired fins. Here,

as in several of the Blennomorphs and Gobiomorphs,

we find these fins, especially in the deep-sea forms —
which also show several other embryonic characters

5 —
continuous (united to the caudal fin) or separate. The

specialization is so far advanced, however, that in the

most typical Onomorphs the dorsal and anal fins are

more variable in form and number than is generally

the case in the other series.

The jugular position of the ventral fins indicates

an advanced specialization, just as, in the preceding

part of this work, we have repeatedly seen the pro-

gressive development of the osseous fishes accompanied

by the removal in a forward direction of these fins. In

this respect too, the development sometimes advances so

far that it leads to degeneration, for the ventral fins dis-

appear in several forms, especially among deep-sea fishes.

Another degeneration, which shows how the Ono-

morphous type has succeeded in adapting itself to the

most unfavourable environments, is the reduction of the

organs of sight which occurs in those fresh-water fishes

of the genus Lucifuga that inhabit the subterranean

caves and rivers of Cuba, and in Aphyonus, which dwells

in the abyssal zone, in from 900 to 1,400 fathoms of

water, and which very closely resembles Lucifuga in

the form of the body as well as in this degeneration
c

.

Equally singular are the conditions of life to which the

genera Fierasfer and EnclieliopMis' have bound themselves,

a commensalism, in which the} - inhabit Medusae
,
HoJo-

thurice, or shellfish. In these last forms the degenera-

tion may involve not only the loss of the ventral fins,

but also of the pectoral, the vent assuming a jugular

position.

During all these varying conditions of life, from

I
salt water to fresh, from the surface to the abyssal

depths of the ocean, from independent existence to a

sort of parasitism, the type of the series has undergone

so manifold modifications, and the degenerations speci-

fied above have exercised so many disturbing influences

on the regular course of development, that the char-

acters of the families are in many respects inconstant

and melt into each other. The validity of the follow-

ing division is, therefore, only general, though without

exception in the Scandinavian fauna.

A

:

Caudal fin more or less distinctly inde-

pendent of and separated from the dorsal

and anal fins. Hind part of the body

more or less terete.

a: Jaws furnished with teeth Fam. GadIda;.

b: Jaws toothless Fam. Ainmodytidoi.

B

:

Caudal fin not distinct, brit, where pre-

sent, united either to the dorsal fin, or

to the anal fin, or to both. Hind part

of the body Anguilliform or compressed,

like a whip-lash.

a Cf. A. Agassiz, Proc. Amer. Acad. A., Sc., n. ser., vol. V, p. 117 etc. (Boston, 1877).
1 One of the remarkable instances of this we find in Aplvjonus (Grim, Rep. Deep-Sea Fish., Chall. Exp., part. LVI1, p. 120, pi.

XXVI, fig. A), in which the embryonic notochord is persistent, showing merely external traces of vertebral segmentation.

c Gunther, Introduction to the Study of Fishes
, pp. 547 and 548; Handh. Ichth., pp. 300 and 391.
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</: Gill-openings large; branchiostegal

membranes united to each other to

a greater or less extent and free from

the isthmus.

a: Anterior part of the dorsal fin-

system separated into a distinct

fin, or at least with the anterior

rays elongated. Fam. Macruridce.

(3: No distinct anterior dorsal fin Fam. Ophidiidce.

b: Gill-openings small; branchiostegal

membranes united by the skin of the

body into a broad isthmus. Fam. Tgjcodidce.

Fam. G A D I D iE.

Body elongated
,

compressed, clavate or fusiform, and covered with thin cycloid scales. Caudal fin distinct from

the other vertical fins
a

. Jaws furnished with teeth. Gill-openings large; branchiostegal membranes more or less

completely free from the isthmus. Pseudobranchice wanting, or glandular. Air-bladder and pyloric appendages

generally well-developed.

The Cod-family contains numerous forms: about

80 species, distributed among 25 genera, are known at

present
6

. Almost all these forms are marine fishes, but

the well-known Burbot-genus lives in fresh or brackish

water. A great part of the marine fishes are deep-sea

forms, properly so called, some of them descending to

depths of about 2,000 fathoms, and all of them, like

other forms of this nature, probably having a wide geo-

graphical range, even between the Tropics. The rest

of the family, which frequent water of less depth, from

the surface down to a depth of about 300 fathoms —-

though some of them have been found in 600 fathoms

of water — are, almost all, inhabitants of the Frigid

and Temperate Zones, only one genus belonging to the

surface regions of the Tropics 0
. The development of

the family is incomparably more diversified in the north-

ern seas than elsewhere, and there the Cod-fishery has

long been one of the most lucrative to the fishermen

of many nations.

Of the peculiarities of the skeleton we have already

remarked, in a comparison between this family and the

preceding one, the lobate process on the upper (poste-

rior) side of the intermaxillary bones, which in the

Codfishes is especially well-developed, and generally

renders these bones so easily recognisable (fig. 118, /).

The nasal process (») of these bones, on the other hand,

is short, the snout being only slightly, if at all pro-

trusile. The cephalic system of the lateral line is fur-

nished with well-developed ducts and cavities in the

bones belonging to the dermo-skeleton. In the occipital

“ Strinsia tinea, an imperfectly known Mediterranean

generally included among the Gadidce, but is referred by the

turn out to be identical with Uraleptus Maraldi,
6 In Jordan and Gilbert’s statement of 35

is included.

0 Bregmaceros
,
with two species from India

of Mexico.

region we are particularly struck by the wide expansion

of the styloid bone (opistlioticum), the bone with which

the anterior end of the lower branch of the posttem-

poral bone articulates or coalesces, and which in this

series is generally larger than the petrosal bone (pro-

oticurn) in front of it, or at least equal in size to the

latter. The ventral fins are suspended from the inner

surface of the anterior part of the clavicle by the an-

terior end of the pelvic bones. The vertebrae of the

Fig. 118. Intermaxillary bones of the Polar Cod ( Gadus saida),

magn. 2 diam. 1, 3, 5, and 7 from a specimen 205 mm. long, from

the White Sea; 2, 4, G, and 8 from the Glacial clay at Lomnia

(Scania). 1 and 2 seen from the outside, 3 and 4 from the inside,

5 and 6 from above, 7 and 8 from below. I, the lobate process;

n, the nasal process; ar, the articular process.

body are characterized by the marked and often singular

development of their transverse processes. The first two

vertebrae are generally without ribs; the first of all is

often firmly united by its body and neural arch to the

occipital bone. The following (2
—

5, generally 4) ver-

tebras are furnished with terete, wand-like ribs, curved

as in the Cod, or straight as in the Hake, and articul-

ating in distinct articular cavities with the bodies of

fish, described .and figured by Bonaparte as having confluent vertical fins, is

characters mentioned above to the family Macruridce
,

if it does not indeed

Gadoid fish with distinct caudal fin.

genera with about 90 species Gunther’s subfamily Brotulina of the family Ophidiidce

New Zealand, the Philippine Islands, and China, as well as from the depths of the Gulf
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the vertebrae. On the bodies of the vertebrae behind

this point, transverse processes are developed, in front

of or above the spot occupied by the articular cavity of

the ribs, and the points of insertion for the ribs (where

they are present) are transferred to these processes;

while to the ribs or to the processes (in the latter case

only behind) epipleural bones are attached. In the anterior

part of the body the transverse processes gradually in-

crease backwards, both in length and breadth; in the

posterior part of the abdominal region they diminish

backwards, until they finally curve downwards towards

each other, and form the htemal canal of the caudal

region. Below these processes in the abdominal region,

and united to their under surface, lies the large air-

bladder, the protection of which is the purpose of their

advanced development. Underneath they are more or

less concave; or their margins may be bent downwards,

as in the Arctic Gadus navaga
,
and united into a tube,

closed on the outside. In this case a cucullate process

of the air-bladder forces its way into each of the tubes,

“foreshowing, as it were,” says Owen", “the pneumatic

bones of the birds.” Another osteological characteristic

of the Codfishes lies in the circumstance that in the

first abdominal vertebrae, the foremost of which is often

closely united to the occipital part of the head, the

neural spines are longer than in the following vertebrae,

while in most fishes they are shorter. The Codfishes

have another remarkable characteristic — the first rays

of the anal fin (sometimes the whole of the first anal

fin) are set under the abdominal cavity, their inter-

haemal spines lying loose among the ventral muscles, in-

stead of joining the haemal spines of the caudal vertebrae.

The Scandinavian fauna comprises the following

genera of the Gadoid family:

I: Three dorsal fins and two anal fins Genus Gaelics.

II: Two dorsal fins and one anal fin:

A: Anterior dorsal fin fully developed:

a: Posterior dorsal fin and anal fin

incised at the margin, and thus

divided into an anterior, arcuate

or rather straight part and a pos-

terior, more lohate division. No
barbels under the chin Genus Merlucius.

b: Posterior dorsal fin and anal fin of

more uniform height throughout,

without incision at the margin.

Chin furnished with a barbel:

a: Ventral fins normal, with se-

veral rays:

cia: Canine teeth interspersed

among the jaw-teeth and

the vomerine teeth Genus Molua.

[3(3: Jaw-teeth and vomerine

teeth of uniform size and

small Genus Lottcc.

fj: Ventral fins apparently one-

rayed, filamentous, and branched

at the tip . Geuus Phycis.

B: Anterior dorsal fin broken up into

free, filamentous rays... Genus Onos.

C: Anterior dorsal fin rudimentary, with

only 3 rays Genus Rccniceps.

Ill: One dorsal fin and one anal fin Genus Brosmius.

Note. Divisions I, a, a, (3, B , C, and III are regarded by

some writers as distinct subfamilies: Gadince, Merluciince, Lotince
,

Pbycince, Motellince
,

Ranicipitince
,
and Brosmnnce, corresponding to

the genera recognised by Fries in the 1st edition of this work.

Genes GADUS.

Three dorsal fins ,
all fully developed

,
and two anal fins. Peduncle (finless part) of the tail distinctly marked off.

Ventral fins normal , with 6 rays. Jaw-teeth and vomerine teeth present. Branchiostegal rays 7.

Klein 6

,
who gave the genus the name of Callarias,

teas the first to characterize it with the limitations ad-

opted above; but this teas prior to the introduction of

the Linnsean nomenclature. ArtedU had previously

used the name which is now current, but with a wider

application, comprising all the species of the Cod-family

then known.

Fifteen or sixteen existing species of this genus

are indubitably known 1

', all of them belonging to the

Northern Hemisphere. Though distinctly marine fishes,

“ Anat. of Vertebrates
,

vol. I, p. 38.

b “Ad Callarias nullum alium, cum probatissimis autoribus, admittimus piscem, nisi qui dorsum liabet tripterygium." Hist. Pise.

Miss. V, p. 5.

c Gen. Pise ., p. 19.

d (xOnther adopts and characterizes 18 species in his Catalogue

;

but of this number Gadus macroeeplialus = G. callarias
,
G. euxi-

nus — G. merlangus, G. fabnen — G. saida, and G. productus = a species of Merlucius. Gadus ogak, from Greenland, on the other hand,

seems easy to distinguish from G. callarias
,
while Gadiculus argenteus

,
from the Mediterranean, the Bay of Biscay, and the Faroe Islands,

has recently been shown to be a true Gadus.
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they sometimes choose to enter fresh water". Strictly

speaking, we can hardly call them deep-sea fishes; but

some species descend to a depth of at least 500 or 600

metres. Their pronounced gregarious habits and their

voracity make them an easy prey; and as the flesh of

most of them is well-known for its wholesome qualities

and good flavour, many of them are the objects of most

productive fisheries.

The difference between the species of the genus is

so slight that to divide it into subgenera, for which end

several systems have been suggested, has hitherto proved

almost impracticable. Still, the species compose several

form-series, which, when we take into account the chan-

ges of growth, appear to be stages of development, more

or less advanced in different respects, and issuing from

a starting-point that has probably been common to this

genus and the following one. The first series contains

one species in the Scandinavian fauna, Gadus poutassou,

which is without pyloric appendages, and thus conies

nearest the Hake (Merlucius merluccius), which has only

one appendage to the intestine. The Poutassou is also

remarkable for the great length of the base of the first

anal fin; and the history of development brings to light

in the true Cods the general rule that the relative length

of this fin decreases during the growth of the fish. In

some of the species, however, the Coalfishes and Whitings

for example, the length of the first anal fin is persist-

ently at least more than half the distance between this

fin and the tip of the snout; while in others the first

anal fin invariably measures less than half this distance,

this last group containing the true Cods. In two re-

spects, which are indicated by different changes of growth

of fair constancy, the Coalfishes and Whitings differ so

greatly from each other that they may Avell be regarded

as representatives of distinct groups in the system. The

relative length of the snout increases with age, but that

of the lower jaw decreases. In these respects the Coal-

fishes occupy a lower rank in the scale of development

than the Whitings. Again, the Coalfishes and their allies

are distinguished from the true Cods by the greater

length of the lower jaw (a relatively shorter snout) in

the former; and the Haddock, which in this respect

(with the relatively longest snout) stands highest in

the generic development, thus claims a group for it-

self in our fauna.

These series of forms may be arranged according

to the following characters:

I: Length of the base of the first anal fin

less than half the distance between this

fin and the tip of the snout:

A

:

Least depth of the tail at least about

half (more than 49 %) of the length of

the lower jaw.. Gadus ceglefinus.

B: Least depth of the tail distinctly less

than half (less than 46 /) of the length

of the lower jaw:

a: Least depth of the tail more than

*/
4 of the length of the pectoral fins

or than 30 % of the length of the

lower jaw:

a: Length of the head more than

v4 of that of the body:

aa: Least breadth of the inter-

orbital space more than 28 %

of the length of the head.. Gadus ogac.

,3(3: Least breadth of the inter-

orbital space less than 28-%,

of the length of the head.. Gadus callarias.

(3: Length of the head less than

24 % of that of the body :

aa: Length of the snout less

than 2
/3 of the postorbital

length of the head; least

depth of the tail more than

41 % of the length of the

lower jaw Gadus gracilis.

(3(3: Length of the snout more

than 68 % of the postorbital

length of the head
;

least

depth of the tail less than

40 % of the length of the

lower jaw Gadus navaga.

b: Least depth of the tail less than

23 % of the length of the pectoral

fins or than 29 % of the length of

the lower jaw Gadus saida.

II: Length of the base of the first anal fin

more than half the distance between this

fin and the tip of the snout:

1 : Length of the base of the first dorsal

fin more than 30 % of that of the base

of the first anal fin, and the length of

the base of the second dorsal fin more

than 50 % of the latter:

A: Upper jaw projecting beyond the

lower jaw (length of the snout and

the upper jaw-bone — distance be-

tween tire tip of the snout and the

a In Brown-Goode (Fisheries and Fishery Industries of the United States, sect. I, pp. 202 and 223) we find instances given of the

presence in North American rivers both of the Cod and the Toincod
;
and according to Malm the Cod makes its way up the River Gotha as

far as Hising Bridge, and is taken not so seldom off the Public Iron Stores of Gothenburg, where it keeps to the salt water at the bottom

of the river. In Day (1. c., p. 271) the Earl of Ducie gives some personal observations on this point from Norway. He says that the

Pollack occurs in Midlungen and, together with the Cod and Green Cod, in Sorejde Fjord — like Midlungen a salt-water tarn with fresh water

at the surface — and that at least the Pollack ventured up into the fresh water to bite.

Scandinavian Fishes. 59
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hind extremity of either maxillary

bone — more than 84 % of the

length of the lower jaw):

a: Length of the snout more than

8 % of the length of the body

or than 75 % of the postorbital

length of the head Gadus merlangus.

b: Length of the snout less than

8 % of the length of the body

or than 70 % of the postorbital

length of the head

:

a: Least depth of the tail more

than 40 % of the length of

the third dorsal fin Gadus luscus.

(j: Least depth of the tail less

than 33 % of the length of

the third dorsal fin Gadus minutus.

B: Tip of the lower jaw projecting

in front of the tip of the snout

(length of the snout and upper

jaw-bone less than 82 % of that of

the lower jaw):

a: Least depth of the tail more

than half the distance between

the tip of the snout and the

hind extremity of the maxillary

bones or than 1
/ 3

of the length

of the third dorsal fin

:

a: Length of the lower jaw less

than 13 % of that of the body;

length of the base of the first

dorsal fin more than 75(85?)%

of the length of the lower jaw Gadus virens.

j: Length of the lower jaw more

than 13 (14?) % of that of the

body; length of the base of

the first dorsal fin less than

73(70?) % of the length of

the lower jaw Gadus pollachius.

b: Least depth of the tail less than

half (43 %?) of the distance be-

tween the tip of the snout and

the hind extremity of the maxil-

lary bones or than J

/4 of the

length of the third dorsal lin._ Gadus Esrnarkii.

2: Length of the base of the first dorsal

fin less than '/4 of that of the base of

the first anal fin, and the length of

the base of the second dorsal fin less

than 7g of the latter Gadus poutassou.

THE HADDOCK (sw. koljan).

GADUS iEGLEFINUS.

Plate XXII, fig. 1 and Plate XXIII, fig. 2.

Length of the base of the first anal fin less than half the distance between this fin and the tip of the snout. Upper

jaw most prominent. Length of the lower jmv 35—40 % of that of the head. Least depth of the tail 50—60%

of the length of the lower jaw a
. One, short barbel under the chin. One, large, blackish spot on each side of

the forepart of the body, just below the lateral line, which is dark or even black.

R. hr. 7; D. 14—17;20— 24 19—22 ?
'; A. 21—25 c|20— 24

P. 19— 21; V. 6; C. #+20

—

24 + #; Vert. 53— 54.

Syn. Aigrefin 1. Aiglefin, Belon., Nat., Divers. Poiss., p. 118; Gadus,

No. 7, Art., Syn., p. 36; Anon, Duham., Tv. Peches, part,
j

II, sect. 1, p. 133, tab. XXIII, fig. 1; Isa, Olaesen, Reise

Isl.

,

I, p. 357, tab. XXVI.

Gadus Aeglefinus, Lin., Syst. Nat., ed. X, tom. I, p. 251;

Mohr, Isl. Naturh., p. 64; Cov. (subg. Les Monies), Regn.

Anirn., ed. 1, tom. II, p. 212; Flmng (Morrhua), Brit. Anim.,

p. 191; Nilss. (subg. Merlangus), Prodr. Ichtli. Scand., p. 42;

Fr., Ekstr., v. Wright (Gadus), Skand. Fislc., ed. I, p. 86,

tab. 19; Storer (Morrhua), Bost. Journ. Nat. Hist., vol. II

(1839), p. 454; Kr. (Gadus), Damn. Fiske, vol. 2, p. 42;

Nilss., Skand. Fn., Fisk., p. 550; Gill (Melanogramnius),

Proc. Acad. Nat. Sc. Philad. 1862, p. 280 et 1863, p. 237;

Gthr (Gadus), Cat. Brit. Mus., Fish., vol. IV, p. 332;

Mgrn, (Jfvers. Vet.-Akad. Forh. 1864, p. 529; Coll., Vid.

Selsk. Forh. Christ. 1874, Tilhegsh., p. 108; ibid., 1879, No.

1, p. 66; Winth., Naturh. Tidskr. Kbhvn, ser. 3, vol. XII

(1879), p. 28; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p.

237; Day, Fish. Gt. Brit., Irel., vol. I, p. 283; Jord., Gilb.,

Bull. U. S. Nat. Mus., No. 16, p. 803; Mob., Hcke, Fisch.

Osts., p. 75; Lillj., Sv., Norg. Fisk., vol. II, p. 54; Br.

Goode (Melanogramnius), Fisher., Fisher.-Industr. U. S.,

Sect. I, p. 223, pi. 59, A; Hansen (Gadus), Zool. Dan.,

Fiske, p. 67, tab. IX, fig. 4.

Aeglefinus Linnei
,
Malm

,
Gbgs, Boh. Fn., p. 481.

Ohs. Owing to its short lower jaw the Haddock, as we have

mentioned above, ranks as a type quite distinct from the rest of the

Scandinavian Codfishes, but in this respect perhaps coincides with the

American Tomcod in the west of the Atlantic. In this case the latter

species, with its widely separated dorsal and anal fins, bears the same

“ In Haddock fry from Spitzbergen, taken in Ice Fjord in September, 1861, 35 mm. long, I find the length of the lower jaw to mea-

sure 45 % of that of the head, and the least depth of the tail 46Yo % of the former. The latter percentage might indeed, to the best of

our knowledge, be of some use as a specific character; but the corresponding percentage in old specimens of Gadus navaga comes too near

it. Thus the above given character based on these two points must be used with precaution.

6 Sometimes 23, according to Kroyer.

26
'll n n ?

Of)
7 5

- U '>
? J ? 1

d
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systematic relation to the former as the Polar Cod and Gaclus navaga

to the Common Cod. Gill gave the Haddock the generic name of

Melanogrammus
,
with reference to the black, lateral spot — cf. above,

p. 308, on the Dory. But the division represented by the Haddock has

no more right to a special generic name than any of the other groups

of the genus Gadus, as it was defined by Fries (1. c.). The elonga-

tion of the snout and the reduction of the lower jaw are results of

changes of development common to the Haddock and the other species

of the genus; but the Haddock has advanced furthest in this course

of development; and we, therefore, place it first in the series. How
the changes of growth in this respect express a common direction of

development, appears from the following table, in which we have

summarized the results of our measurements of specimens belonging

to the Royal Museum :

It is evident from this table, first that in the same species the

percentage is generally lower in young specimens than in older ones,

and second, that in the species that occupy the lowest rank in each

of the above groups of the genus, the percentage is also lower than

in the others. The former species are also distinguished by their

smaller size. However, the intermediate forms between the groups are

so numerous, especially in the character given here, that even though

we are able to distinguish between different series of development,

these series are still best included in the same genus, especially as

the most important specific characters lose a great portion of their

validity when young specimens are in question.

The average length attained by the Haddock in

Scandinavia is between 30 and 50 cm. The largest

specimen from Bohuslan that came under Malm’s ob-

servation, was 79 cm. long. Fries was informed, how-

“ In another specimen, 730 mm. long, we find a reversion to the juvenile characters, this percentage being 68'8, while in another,

abnormal (macroceplialic) specimen, 212 mm. long, it is 8
1

' 1

.

h A Pacific species (with range extending from California to Alaska) which combines the characters of G. luscus with those of G.

minutus — distinguished from both by the base of the second dorsal fin measuring less than half the distance between the tip of the snout

and the first anal fin — but more nearly related than either to G. merlangus.

c In another specimen, 210 mm. long, we find a reversion to the juvenile characters, the percentage in question being 53’0.
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ever, by the fishermen of Bohuslan that they had seen

Haddocks 89 cm. or more in length".

The body is of the normal Gadoid form, being

usually somewhat deeper than that of the Common Cod.

The greatest depth varies between 21 or (generally in

the males) 20 and 23 % of the length. The least depth

of the body is also, in most specimens, somewhat greater

than in the Cod, varying between 5 and 5V 2 % °f the

length. On the other hand, the body is generally rather

more compressed, the greatest thickness varying between

55 (sometimes 54) and 61 % of the greatest depth. The

dorsal profile slopes from the first dorsal fin to the

occiput, and joins the forehead, which bends slightly

down towards the snout, in a regular, gradual curve.

The head is of a singular form, characteristic of

this species
6

. The under surface is perfectly flat when

the mouth is closed, the lower jaw, the projecting margin

of the upper jaw, and the inferior margin of the still

more prominent snout lying in the same plane, and the

slightly curved frontal profile sloping in a wedge-shape

towards the snout. The snout is somewhat pointed 0
',

but broader than high, and quite thin, and projects as

far in front of the tip of the upper jaw as the latter

beyond the lower jaw. With the exception of the ex-

treme margin, which is visible, the whole of the upper

jaw lies in a deep dermal fold under the snout/
7
. The

upper jaw is comparatively short, its hind extremity

falling short of the perpendicular from the anterior

margin of the eye, or, at all events, extending only

just behind it. The distance from the tip of the snout

to the end of the maxillary bones is about 9 or 10 %

of the length of the body, but to the best of our know-

ledge does not exceed the latter proportion. The eyes

are comparatively large, their length in full-grown spe-

cimens being very nearly
1

/i of that of the head. They

are set high, their inferior margin lying somewhat above

the line from the point of the operculum to the margin

of the upper jaw, and their upper margin almost in the

same plane as the forehead. The distance between them

is about equal to their diameter; and the centre of the

eye almost coincides with the middle point of the length

of the head. The nostrils lie in a small depression

somewhat behind the middle of the snout, one on each

side just in front of and a little above the other. The

posterior opening on each side is large, oval, and open,

with only the upper anterior part of the margin raised

in a lobate form; the anterior is smaller, with a more

tubular orifice, the lower posterior part of the margin

being furnished with an upright, triangular flap. The

lips are fairly thick, and envelop the margins of both

jaws. The gape is small, its length being about V3
of

that of the head; it is turned obliquely downwards

when the mouth is opened and the upper jaw protruded.

In both jaws and on the head of the vomer we find

rather small and short, pointed, recurved teeth, in the

upper jaw (on the intermaxillary bones) set in several,

close rows, but in the lower, strictly speaking, in only

two, of which the inner one is often hardly perceptible.

The tongue is somewhat pointed, with free tip. The

gill-openings are middle-sized. The branchiostegal mem-

branes are interiorly united to each other in the form

of a collar. The branchiostegal rays are, as usual, 7.

Under the chin ive find a small, conical barbel, with

fine tip. Its length is less than the diameter of the eye.

The whole body, out to the very snout, is covered

with small, thin scales, which are generally invisible

during the life of the fish, being then coated with slime.

These scales also cover a great portion of the caudal

fin and the bases of the dorsal fins, especially in front,

and of the pectoral fins. Some- traces of scales also

appear on the front parts of both anal fins. The lateral

line starts from the temporal region, on a level with

the upper margin of the eye and in a scarcely percep-

tible curve, and below the second dorsal fin descends

evenly, thus occupying the middle of the side vertically

below the beginning of the third dorsal fin, from which

point its course is straight. It is strikingly broad and

depressed, with the margins of the groove swollen, as

“ Statements from England and North America show that the Haddock may attain a much greater size. Olsen (Piscatorial Atlas
,

pi. 17) gives 16 lbs. as the maximum weight of the Haddock. Day mentions a specimen that was caught in Dublin Bay, and was 37 in.

in length and 24 1

/4
lbs. in weight. Storer (Mem. Amer. Acad. Arts, Sc., vol. VI, p. 357) states the maximum weight of the Haddock at

17 lbs., and Earll (see Brown-Goode, 1. c.) found the weight of a gravid female 28 1
/, inches long to be 9 lbs. 9 oz.

6 In full-grown specimens the length of the head is about 1
/4 of that of the body. In fry between 35 and 70 mm. long we have

found the length of the head to be 27 or 28 % of the length of the body.

c Its relative length, on the other hand, is the same as in the Common Cod, varying between about 8 1
/,, and 10 % of the length of the body.

d Gesner {Hist. Anim., lib. IV, p. 86 — Frankfort, 1620) describes the form of the snout as rostrum aquilinum, and suggests the

latter word as the derivation of the name of aiglefin. At Dieppe, however, the Maigre (Scicena) is also known as aigle
,
and aiglefin may

perhaps be due to some fancied likeness between this fish and the Haddock. Belon had already declared that it was impossible to discover

any satisfactory etymology of aiglefin.
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it were. The vent is situated somewhat in front of the

middle of the body, below the beginning of the second

dorsal fin, the distance between it and the tip of the

snout being about 38—41 % of the length of the body.

The pectoral fins contain 2 simple and 17—19

branched rays. The 4th and 5th rays are the longest,

the following ones gradually decreasing in length, and

the last rays very small and difficult to distinguish.

The length of the fins is about 16“— 1

7

1

/2 % of that of

the body, and their tips extend to a line with the vent.

The ventral fins are pointed, and in old specimens co-

ver slightly more than half the distance between their

bases and the beginning of the first anal fin. In young

specimens they are comparatively larger, their length

being sometimes as much as 81 % of this distance.

They are made up of 6 rays, the first two simple, with

long, free tips, and the second the longest.

The first dorsal fin begins above the base of the

pectoral fins, at a distance from the tip of the snout

equal to 28—30 ?/o of the length of the body; and its

base measures about 13 % of the length of the body.

It is triangular in shape, with a fairly acute angle, and

is higher than either of the other two dorsal fins. It

contains from 14 to 17 rays, the first two simple, the

second the longest, measuring between about 1

5

1

/2 and

1872 % of the length of the body, and the remaining

ones decreasing rapidly in length. The anterior margin

of the second dorsal fin, which has the longest base —
measuring about 21—22

1

/2 % of the length of the body,

leans backwards, forming a somewhat obtuse angle with

the straight, sloping,- superior margin. This fin is made

up of from 20 to 24 rays, the fifth and sixth being

the longest and comparatively longer in young speci-

mens than in old, and of a length varying between 14

and about 10 % of that of the body, or about equal

to that of the ventral fins. The third dorsal fin is of

almost the same shape as the second, but shorter, its

length being about 1

4

1

/ 2
— 1

5

1

/2 % of that of the body,

and somewhat more pointed at the anterior corner. It

consists of from 19 to 22 rays, the fourth or fifth

being the longest, and measuring about 10— 8 % of

length of the body.

The first anal fin differs but slightly from the se-

cond dorsal. It begins somewhat further back, the

distance between it and the tip of the snout, compared

with the corresponding distance in the case of the second

dorsal fin, is as 10 to 9'8 or 9‘3; and the anterior

corner is much more rounded. It contains from 21 to

25 rays, the first five or six simple at the tip, and the

third generally the longest. The resemblance is still

greater between the second anal fin and the third dorsal.

The former consists of between 20 and 24 rays, the

first two simple, and the third the longest.

The caudal fin is normal in form, somewhat in-

cised at the tip, but not far from truncate when ex-

panded. The length of its middle rays diminishes

during growth from about 8
1

2
to 673 % of that of

the body.

The difference in colour between a live (Plate

XXII, fig. 1) and a dead Haddock (Plate XXIII, fig. 2)

is considerable. The latter is of a plain, dirty gray

above and white below, with black lateral line. In the

living fish, on the other hand, the upper part of the

head and the back are of a dark gray, violet colour,

which as it passes into the lighter, silver-gray colour

of the sides assumes a handsome, light, coppery lustre

of marked brilliancy. The belly, the lower portion of

the head, and the tail are milk-white. The sides are

silver-gray, shading into yellow at the top and below

thickly strewn with fine, blackish dots. The lateral line

is yellowish black, but darker at one moment and

lighter at another. The iris is blackish gray, with a

dark shading of yellowish tinge above and below the

pupil. A marking especially characteristic of the Had-

dock is the large, blackish spot that lies just below the

lateral line in the neighbourhood of the first dorsal fin.

It is constantly present, in all specimens of all ages,

but may be more or less distinctly prominent. The

shape of this spot is very irregular and variable. The

superior fins, as well as the pectoral fins and the caudal

fin, are of the general colour of the back, with lighter,

yellowish bases. The anal fins are silver-gray, with

milk-white base, strewn with numbers of black dots,

and lighter margin. The ventral fins are milk-white,

the membrane between the branched rays punctated

with black.

The structure of the internal organs is essentially

the same as in most of the Codfishes; and as it is our

intention to give a more minute description of these

organs in the Whiting, we need only point out for the

present that the abdominal cavity extends back to about

the middle of the body, or to a distance beyond the

Sometimes 13
,
according to Kroyer.
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vent equal to the length of the ventral fins. The
j

second (hind) coil of the intestine (the first coil is
;

not half so long) and the long, left lobe of the liver

extend to the bottom of the cavity. The perito-

neum is ashy gray. The air-bladder is large, broad

behind, and furnished with large, firm lateral bands,

projecting from it like the teeth of a saw. The liver

has numerous small lobes, but as usual only two prin-

cipal ones, the left being the longer, and one, shorter,
j

middle lobe. The gall-bladder is oblong, with pointed

bottom and very thin membrane. The pyloric appen-
j

dages are narrower and longer than in the Whiting.

Their number may rise to about 200.

The chief singularity in the skeleton of the Had-

dock is that the clavicular bones are terete, swollen, as

it were, in their anterior (horizontal) part, but pointed

as usual — as Olafsen describes them: “thick, oblong,

round, white, and very easily worked, but much softer

and looser than ivory. The Icelanders make various

trifles out of them, mostly chess-men, which they dye

green with oxide of copper”. The posterior (angular)

part of the posttemporal bone is also swollen.

The Haddock is an Atlantic species, but seems to

prefer the eastern parts of this ocean. Still, it is by

no means rare on the east coast of North America—
between lats 38° and 53° N., according to Brown-

Goode — and is taken there, occasionally at least, in

greater numbers even than the Cod. But on that side

of the Atlantic its range, as far as we know it, is be-

yond comparison more confined than on this, where it

occurs from about lat. 78° to 44° N. Kroyer observed

it “about 13 miles off Spitsbergen, in about lat. 77° NT;

and the Swedish Expedition of 1861 took a small young

Haddock (see above) in a trailnet in Ice Fjord. The

Spitsbergen Expedition of 1868 paid a visit of some

days to Bear Island; and at the anchorage of the Sofia

on the east side of the island the crew caught numbers

of Haddocks with handlines. Mela" states that the

Haddock is common on the Murman coast, and thinks

it probable that the species occurs in the White Sea.

In Iceland, according to Faber*, it is very valuable to

the inhabitants. On the coast of Greenland it is un-

known. The Haddock-fishery is pursued along the whole
]

Atlantic coast of Europe, down to central France; but
|

in the Bay of Biscay, according to Moreau, the Had-

dock is rare, and further south, as well as in the Me-

diterranean, it is unknown. Along the whole coast of

Norway and the west coast of Sweden down to the

Sound the Haddock is common, but south of Hveen it

is rare, and, as Nilsson points out, has never been

caught on the Baltic coast of Sweden. On the German

coast it has never been found east of the coast of

Mecklenburg; but it is sometimes found in Kiel Bay,

where, according to Mobius and Heincke, specimens

60 cm. long have been taken.

The Haddock likes fairly deep water — according

to Malm, from 12 to 50 fathoms in depth — with a

clayey or soft sandy bottom, which it always hugs

closely. Though always a shore-fish, it is by no means

stationary, but keeps roving about in large or small

companies along the deep channels among the island-

belt, the younger specimens in large shoals, the older

in smaller ones. Thus, one can never be sure of finding

this fish at spots where it has formerly been plentiful,

nor, though one has made a good catch on one day,

of taking a single specimen on the morrow. The Had-

dock is never seen quite close in shore, not even the

fry; and the seasons seem to influence it but little in

the choice of its haunts. Kroyei; has already remarked

that off several parts of the Danish coasts the Haddock

has disappeared for years, and then returned. Nilsson

makes the same remark of Kullen, where it is said to

be plentiful periodically, every eighth or tenth year.

Numbers of similar observations have been made in

America^ The causes of these migrations may be va-

rious; but one of the most probable explanations of the

periodical abundance or scarcity of the Haddock seems

to lie in the needed supply of food. Like its kindred

species, the Haddock is a fish-of-prey that lives on other

fishes; but it is also very fond of lower organisms,

shellfish, worms, and OphiurcB, which induce it to make

its home on soft bottoms. Its comparatively small

mouth naturally restricts its voracity; but when the

young Herrings enter the shallower inlets among the

islands, the Haddock joins their pursuers, and is thus

enticed into shallower water than it usually frequents.

On these occasions a few Haddocks are taken in the

Herring-seines.

“ Vert . Fenn ., p. 299, tab. IX.

b Naturrj . cl . Fisclie Islands
, p. 103.

c See Brown-Goode, 1. c.
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The Haddock spawns in spring, from February or

March to May or June". The ripe eggs, which are

developed floating about in the sea, are
1

/9 of an inch

(2*82 mm.) in diameter, according to Earll, and in-

crease in number according to the age of the parent-

fish, a female 49 cm. long and 1*08 kgm. in weight

containing about 170,000, ancl one 72 cm. long and

4
1

/3 kgm. in weight about 1,839,600. In September,

off Spitsbergen, the fry are about 35 mm. long, if any

conclusion may be drawn from our observation on one

single occasion; but even on the 14th of June Collett

found Haddock-fry 40—50 mm. long in Christiania

Fjord, and Yarrell 6
states that on the coasts of Eng-

land “the young are six inches long by the beginning

of September." In October and November, says Fries,

some small Haddocks between 100 and 150 mm. in

length may occasionally be taken on the coast of Bo-

huslan; but with this exception the fry are never seen.

Like the young of several other fishes, of the Horse

Mackerel (see above, p. 87) and the Cod for example,

the Haddock-fry, according to Sars and Collett, seek

shelter and food under the bodies of Medusce, together

with which they drift about, until they are more than

50 mm. long: and then they probably join their parents

in deeper water. Off Troraso, however, Lilljeborg

saw fairly large shoals of young Haddocks keep near

shore in from 4 to 6 fathoms of water.

The flesh of the Haddock is excellent, though its

reputation varies very greatly in different localities and

at different seasons. In England and in Scandinavia

middle-sized specimens, between 1

2
and 1 kgm. in

weight, are considered best. In Ireland the largest spe-

cimens are most highly esteemed. During the spawning-

season the Haddock, like other fishes, is not so good

eating. It is consumed fresh — a boiled Haddock is a

dish of good flavour and easy of digestion — or also

salted or dried. In England it generally makes its

appearance on the table of the well-to-do at breakfast,

smoked and broiled. The Scotch “Haddies” of Findon,

near Aberdeen, enjoy a great reputation. After the

fish is gutted, it is soaked for about three hours in

brine and then hung in the smoke of burning peat

and sawdust, but only until it acquires the proper,

yelloAv colour. It is, thus, very lightly smoked, but

has a peculiar and not at all unpleasant flavour. Next

to the Herring, too, the Haddock is the most important

salt-water fish to the English fisherman. In 1888, in

England, Scotland, and Ireland, no less than 2,369,012

cwt. of Haddock were taken, of a value of £943,258 c

.

In Bohuslan, to judge by the average prices at Gothen-

burg'*, the Haddock sells best from September to April

inclusive, when it fetches about 1*60 to 2'30 crowns

(1/9— 2/6) a score. In 1879 nearly two million Had-

docks were brought to Gothenburg, most of them in

November and April. In Bohuslan the Haddock is of

more importance to the fisherman than merely as an

article of food. It is chiefly this fish that is used as

bait in the storfiske (great-fishery) for large Cod and

Ling.

The most productive method of fishing for Had-

docks practised in Sweden is with smabackor (small

long-lines) or, as they are also called, Haddock-lines,

about 125 metres long, with 100 hooks attached to

snoods about 45 cm. long*. These lines are set in

a continuous line (“link") one after another in deep

water near shore, at spots where the Haddocks come

roving in large shoals. They generally lie only a very

short time, for when the fisherman has paid out the

last bit of the link, he proceeds to take up the other

end. A bait of mussels ( Mytilus ednlis) is usually

employed. During the whole summer this fishery is

carried on, in order to provide bait for the large long-

lines set for Cod and Ling. But even after the latter

fishery is over, Haddock-lines are set on the west coast

of Sweden all the autumn and far into the winter, arid

repay by the abundant catch the toil and difficulties

which the fishermen must brave to set them. The

spots chosen at this season are generally in about 30

“ Earll (see Brown-Goode, 1. c.) found a female that had not yet spawned, as late as the middle of July. Olsen (Piscat . Atl.)

states that in England the spawning-season extends over February, March, and April. Ewart describes (Nature , 1889, May 2nd, p. 13)

how Scott met with a large shoal of Haddocks spawning at the bottom in about 30 fathoms of water, about 15 miles oft’ the coast of

Banff. The surface teemed with floating eggs of almost every stage of development, both of the Haddock and the Cod. At a single sweep

with his tow-net he secured half a million eggs, while the trawlers brought hundreds of spawning fish from deep water.

b Hist. Brit. Fish., ed. 2, vol. II, p. 234.

c See The Fish Trades Gazette for the 12th and 26th of January, 1889.

d v. Yhlen, Die Seejischerei an der Westkuste Schwedens. Appendix to the catalogue of the Swedish department of the Berlin Ex-

hibition, 1880.

e A description of this fishery, as it is pursued in the North Sea, on the German coast and off Heligoland, is given by Dalmer in

Max v. d. Borne’s Handbuch der Fisclizucht and Fischerei, p. 494.
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fathoms of water, between 10 and 15 kilometres from

shore, and the hooks are baited with small Herrings

or Sprats, which the Haddock likes best of all, until

February, when a bait of shellfish is again adopted.

When the weather permits, the lines are taken up as

soon as they are set, but they often lie longer if the

fisherman is driven by storm or hard weather suddenly

to make for land. This always lessens the catch. The

Myxine (Myxine glutinosa) now seizes its opportunity,

creeps into • the hooked Haddock either through the

mouth or the vent, and devours the flesh down to the

bones without touching or damaging the skin.

The Haddock is also taken on hand-lines (dcirj)

all the year round, in the same way and at the same

time as Whiting, if one only chooses the deep channels.

The best bait is invariably the flesh of the mussel,

but it sometimes happens that the Haddock bites, though

far from readily, at a piece of Whiting. The bait should

lie on the bottom, while for Cod and Whiting the line

should be held so as to keep the bait a little way from

the bottom. More experience is required, however, in

fishing for Haddocks with a hand-line, for this fish

makes sudden and violent struggles to free itself from

the hook, and its mouth is looser and more easily torn

than that of the Whiting. In this way the fisherman

loses a great part of his fish while drawing them up.

Most of the Haddocks caught in the North Sea are

taken in the trawl; but the flesh of the Haddock is

soft enough before, and after it has been tossed about

in the trawl among other fish and stones, it can

never be so good as that of the Haddocks taken on

the hook.

(Fkies, Smitt.)

THE COMMON COD ( sw. torsken).

GADUS CALLA PdAS.

Plate XXII, figs. 2 and 3; Plate XXIII, fig. I.

Length of the base of the first anal fin less than half the distance between this fin and the tip of the snout.

Upper jaw most prominent. Length of the lower jaw at least about 46 % of that of the head. Least depth of

the tail at most about 42 % of the length of the lower jaw ,
but at least about 30 % of the length of the pectoral

fins. Length of the head at least about 25 % of that of the body
,
and the least breadth of the interorbital space

at most about 25 % of the length of the head. Lateral line whitish and curved. Caudal fin truncate. Coloration

gray
,
green or red, more or less spotted but without any especially prominent

,
black spot on the sides.

R. hr. 7; D. 1 2—1 5 1 6—20; 1 6— 20 ;
A. 17—20)16—19;

P. 18—21; V. 6; C. tf + 23—27+®; Vert. 51— 54".

Syn. Asellus major (p. 18)+Asellus varius vel striatus (p. 19) +
Asellus nanus (p. 20) : Schonev., Ichthyol. Slesv., Holsat. =
Asellus major vulgaris (p. 1 65) + Asellus varius vel striatus

Schonfeldii (p. 172); Willugb., Hist. P/sc. = Gadus, No.

4 et 6, Art., Syn. Pise., p. 35 = Lin., Fn. Suec., ed. I,

No. 293 et 295.

Torsk, Lin., It. Ol., p. 87; Kabbelja + Torsk, It. Westr.,

p. 176 et 177; Tarsken, It. Scan., p. 220.

Gadus Callarias, Lin., Syst. Nat., ed. X, tom. I, p. 252;

Retz., Fn. Suec. Lin., p. 318; Cuv., Regn. Anim., ed. 2,

tom. II, p. 332; Pall., Zoogr. Ross.'Asiat., tom. Ill, p. 182;

Nilss., Prodr. Ichthyol. Scand., p. 40; Ekstr., Vet.-Akad.

Handl. 1834, p. 38; Sciiagerstr., Physiogr. Sallsk. Tidskr.,

p. 297; Ekstr. et v. Wright, Skand. Fisk., ed. I, p. 191,

tab. 47
;
Sundev., Stockli. L. Husb. Sallsk. Handl., LI. 6 (1855)

pp. 82, 94, 166; Nilss., Skand. Fn., Fisk., p. 537; Jord.,

Gilb., Bull. U. S. Nat. Mus., No. 16, p. 804; Lillj., Su.,

Norg. Fisk., vol. 2, p. 31; Hansen, Zool. Dan., Fiske,

p. 57, tab. IX, fig. 1.

Gadus Morhua, Lin., Syst. Nat., 1. c.; Retz. (G . morrlnia),

1. c.; Cuv., 1. c., p. 331; Pall., 1. c., p. 181; Nilss., Prodr.,

p. 39; Fr., Skand. Ftsk., ed. I, p. 78; Kr., (G. Morhua)

Danin. Fiske, vol. 2, p. 1; Nilss. (G. Morrliua ) Fn., 1. c.;

Gthr, Cat. Brit, Mas., Fish., vol. IV, p. 328; Mgrn
,
Fin!.

Fisk. (disp. Helsingf.) p. 27; Ofvers. Vet.-Akad. Fork. 1864,

p. 528; Lindstr., Gotl. L. Hush. Sallsk. Arsber. 1866, p. 21

(sep.); Coll., Fork. Vid. Selsk. Christ. 1874, Tillsegsk., p. 103;

ibid. 1879, No. 1, p. 65; N. Mag. Naturv., Bd. 29 (1884),

p. 81
;
Malm, Gbgs, Boh. Fn., p. 480; Winth., Naturh. Tidskr.

Kblivn, ser. 3, vol. XII (1879), p. 27; Bncke, Fiscli., Fischer.,

Fiscliz. O., IF. Preuss., p. 87; Mor., Hist. Nat. Poiss. Fr.,

The latter number according to Malm.
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tom. Ill, p. 235; Mela, Vert. Fenn., p. 298, tab. IX;

Day, Fish. G:t Brit., Irel., vol. I, p. 275, tab. LXXVIII;

Mob., Hcke, Fisch. Osts., p. 72; Br. Goode, Fisher., Fischer.

Industr. U. St., sect. I, p. 200, tab. 58, A.

Gctdus barbatus (p. p.) Lin., Syst. Nat., 1. c.

Gadns ruber, Lacep., Hist. Nat. Poiss., vol. V, p. 671; Hollb.,

Bohusl. Fisk., H. II, p. 31 c. tab.

Gadus macrocephalus, Til., Mem. Acad. Imp. Sc. Petersb.,

tom. II (1807 et 1808), p. 350, tab. XVI et XVII.

Morrhua Americana, Storer, Bost. Journ. Nat. Hist., vol. II

(1838— 1839), p. 448; Mem. Araer. Acad. Arts. Sc., n. ser.,

vol. VI (1859) p. 343, tab. XXVII, fig. 4.

Obs. As we see by the above list of synonyms Willughby

and, after his time, Artedi adopted only two of the three species

that Schonevelde imagined he could distinguish in our Common Cod.

In his description of the first of them, Asellus major, Willughby

writes: Cauda plana fere et minirne forcipata: primus radius primes

ab ano pinnae brevis est et spinosus. This appeared in Artedi as:

Gadus .... cauda cequali fere cum radio primo spinoso, which Linnaeus

corrected to: cauda subcequali, radio primo anali spinoso. This con-

fusion between a simple but articulated (soft) ray and a spinous ray

was long accepted, on Linnaeus’s authority", in combination with

changes of growth, as a distinction between the Great Cod (Sw.

kabiljo — morhua
,
morue in Belon) and the Lesser (young Cod and

Baltic Cod — callarias). The name of Gadus morrhua is thus to be

rejected as based on an error; and that of G. callarias must there-

fore be recognised as the only right one, especially as it is of class-

ical origin, though the ancient Greeks could not possibly have applied

it to the Cod, which is not a Mediterranean fish. The first to reject

the above character was Faber 6
;

but, like Nilsson c
,
who avoided

making any reference to this character, he accepted the species as

distinct. It was Fries, in the former edition of this work d
,
who first

joined these hypothetical species into one, which he called
u Torsken,

G. Morrhua” in the systematic distribution of this genus. He had

been led to this conclusion in 1838 by his observations in the island-

belt of BohuslaD, observations which were subsequently pursued and

verified by Ekstrom. The latter summed up his results as follows

:

the form previously called Gadus morrhua really consists only of

older specimens, and the Gadus callarias of former writers of young-

specimens of the same species, which in shallower and not so salt-

water, however, as in the Baltic, never attain a size that quite

matches that of a full-grown Cod from the North Sea. A short time

before Ekstrom suggested this explanation, Krgyer in Danmarks Fiske

had discussed this question at length and come to the same result.

The usual size of the Common Cod taken within

the island-belts on the coast of Scandinavia is about

6 dm. Those which are caught on banks in the open

sea are larger, and pretty frequently attain a length

of 12 dm. and a weight of about 17 kgm. Specimens

of this size enter the Sound, according to Schagerstrom,

and the south-west of the Baltic, according to Mobius

and Heincke. The largest specimen from Kiel Bay

that the latter writers had seen, weighed 19 kgm.

Much larger Cod are, however, on record, and Brown-

Goode gives instances from America in which the

weight was as much as 72V2 kgm. The Cod may

attain this size on the brink of the ocean depths, but

in Scandinavia it probably never grows so large. The

largest specimen Kroyer had seen on the Lofoden Is-

lands, was nearly 25 kgm. in weight and about 140

cm. longb Like other true marine fishes it is some-

what stunted in growth in the Baltic; but even in the

south of the Gulf of Bothnia, off Ost.hammar, Lillje-

borg found Cod 675 mm. long and 3

V

2 kgm. in weight.

In Baggen Fjord, in the inner island-belt of Stockholm,

the species attains a length of at least 600 mm/

° Schagerstrom has also fallen into tliis mistake. He saw, however, that in both the “species” the anal fins were exactly alike in this respect.

b Naturg. Fisch. Islands, p. 105.

c Prodr., 1. c.

d Skund. Fiskar , 1st EcL, p. 78.

e According to Earll (Rep. U. S. Fish. Comm. 1878, pp.733— 4) the following proportions exist in the Cod between the length and the weight:

a) in the males

length varying between 42 and 80 cm., average length 694 mm., average weight 3’2 kgm.

,, „ 84 „ 90 „ ,, „ 867 „ „ ,,
5'9

,,

„ „ „ 91 „ 117 „ „ „ 1,010 „ „ „ 9-7 „

b) in the females

length varying between 47 and 80 cm., average length 674 mm., average weight 2'4 kgm.

„ „ „ 81 „ 93 „ „ „ 868 „ „ „ 6-1 „

„ „ „ 94 „ 113 „ ., „ 1,031 „ „ „ 9-46 „

„ „ „ H4 „ 146 „ „ „ 1,280 „ „ „ 19-22 „

The smallest male was 42 cm. long and weighed 0'57 kgm.; the largest female 146 cm. long and 24'5 kgm. in weight.

f In his
uGotlands Fiskar” (I. c., pp. 26, seq.) Professor LindstrOm directs attention to the so-called Doomsday Fish which has hung

for several centuries in Wisby Cathedral, and the history of which, as told by Braunius (end of the 16th century), Bertius (1616), and

Strelow (1633), was summed up by Haquin Spegel {Rudera Gotlandica, Mss.) at the end of the 17th century as follows: “In the year

1289 a large and rare fish was caught off Wisby, in the belly of which a new-born, living child was found that cried and screamed loudly.

The fish was hung up in St. Mary’s Church, and a portion of it seems still to be preserved.” Linnaeus mentions it in his “ Olands ocli Got-

lands Resa" (p. 165): “The fish that was hung in the same church over the picture of St. George, was a Piscis malacopterygius, cauda

bifurca, pinnis dorsi dudbus
,
ani unica, cum altera intra hanc et caudam

,
e regionc posterioris pinna: dorsalis; the ignorant folk said that of

this fish it was prophesied that the Day of Judgment should come when it had rotted away, and therefore could not be far off.” By the

kind permission of the Chapter of the Cathedral we have been enabled to examine the existing remains of this fish, consisting of eighteen

caudal vertebrae, a few rays from the posterior dorsal or anal fins, some of the interspinal bones, and a piece of dried flesh, all of which —
Scandinavian Fishes. 60
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The body is only slightly compressed, deepest and

broadest at the beginning of the first dorsal fin, from

which point it tapers sharply towards the caudal fin.

The back is almost straight and terete, the belly also

terete, but more or less pendent, especially in the

female. The greatest depth of the body is generally

even relatively greater in old specimens than in young,

and varies between about 16 and 21 % of the length.

In the quite common, macrocephalic, deformed speci-

mens — with the length of the head sometimes as mucho

as 38 % of that of the body — the depth is also ex-

cessively great, in some cases about x

/3 of the length

of the body. The greatest breadth is about 2

/3 (60

—

75 %) of the depth".

The head is comparatively large and wedge-shaped.

Its relative length generally increases with age from

about V
4

to nearly
1

/3 of the length of the body 6

;
and

it is only during the first part of its growth, till it

attains a length of about 100 mm., that the Cod follows

the general rule that the relative length of the head

decreases. The forehead is flat. A deep groove in

the occiput, deepest in fat and robust specimens, ex-

tends almost to the beginning of the first dorsal fin.

The eyes are round, with oval orbits, and large, but

their relative size diminishes considerably during growth,

sinking from 8 to 4 % of the length of the body or

from about 33 to 13 % of the length of the head, while

the fish grows from 5 to 73 cm. Their position is

such that the straight line from the tip of the snout

to the upper point of the gill-cover touches the inferior

margin of the pupil, and the length of the snout is

generally about '

4
of the postorbital length of the head,

but in young specimens may measure 80 or 90 % there-

of, and in old, on the other hand, sometimes only
2

/ 3 .

The breadth of the interorbital space, which also under-

goes relative diminution, though not so considerable,

measures about V4 (usually 22—25 %) of the length of

the head. The nostrils, with their slightly raised, lobate

margins, lie nearer to the eyes than to the tip of the

snout. The mouth is large, but not much cleft, the

corner of the mouth lying at least at some distance in

front of the eye; and the upper jaw projects more or

less beyond the lower. As in most of the Codfishes,

the transverse dermal folds in the mouth behind the

jaws are wanting. The length of the lower jaw follows

the head in its changes of growth, varying between about

12V2 and 1

5

1

/2 % c
of the length of the body. The hind

extremities of the maxillary bones are broad and trun-

cate, their breadth at this point being about 18—20 %

of the length of the lower jaw. The distance between

the tip of the snout and this point also increases with

the head, varying between 11 and 14 % d
of the length

of the body or 80 and 92 % of the length of the lower

jaw. The snout is formed by a thick pad, projecting

beyond the upper jaw, and in old specimens is gener-

ally blunt, in younger ones more pointed. We find an

exception to this in very young fish, under 50 mm. in

length, in whose case the upper jaw projects only slightly,

if at all, in front of the lower. Under the point of the

chin there hangs a barbel, generally wavy, and varying

in length between about 50 and 80 % of the longitu-

dinal diameter of the eye. On the intermaxillary bones,

as well as in the lower jaw, we find pointed, subulate

teeth of various sizes, in the lower jaw set in two or

three rows, and on the intermaxillary bones in patches,

which in front are broad and separated from each other.

The teeth are largest in the outermost row in the

upper jaw, and the innermost row in the lower, being

here recurved and increasing in size towards the ear-

ners of the mouth, though the hindmost ones are some-

what smaller. In young specimens, however, only the

row of coarser teeth in the lower jaw is visible, the

smaller teeth that lie in front of this row appearing

later. Similar, cardiform teeth are set on the anterior,

angular part of the vomer. The pharyngeals are also

armed in the same way. Of the three upper pha-

ryngeals on each side the middle ones are the largest

and triangular in shape, the other two more elongated.

The two lower pharyngeals are rather like branchial

arches and elongated, the lancet-shaped patch of teeth

being about four times as long as it is broad. The

branchial arches are furnished as usual with two rows

so far as one could decide — seemed to have belonged to a Common Cod about 12 clcm. long-

. That the Cod lias attained such a size off

Gothland, is very improbable; and as it is the greater number of just those bones which are left behind in the curing of stockfish, and no others,

that still remain in the Doomsday Fish, the suspicion readily suggests itself that the fish has been a large stockfish, brought by some Goth-

land seaman from Norway, and deposited in the church, where in olden times everything remarkable and rare was preserved.

“ We must here remark that our measurements of this species only comprise specimens up to a length of about 7 ' dm.
Ij In the so-called Gadus ruacrocephalus the length of the head is said even to exceed - - of that of the body.
c In G. macrocephalus sometimes at least as much as 18 %.

d In G. macrocephalus sometimes at least as much as 1

6

1
%.



C01). 475

of gill-rakers, the anterior (outer) row on the first arch

containing long, pectinate spines, the other spines short

and denticulated. The branchiostegal membrane is

furnished with 7 rays, is deeply incised and continuous

under the isthmus, without being attached at the mar-

gin to the latter. The margins of the gill-covers are

surrounded by a narrow rim, and the operculum, which

is comparatively small and triangular, is deeply notched

on the hind inferior side, thus projecting in a point

both above (behind) and below.

The body is covered with tine, thin, and imbricated

scales, which, though here of smaller size, also clothe

the head and the bases of most of the tins, especially

the caudal. The lateral line is broad, but narrower

in front, and lies much nearer to the back than to the

belly, highest below the first dorsal fin and straight

from the middle or end of the first anal fin to the

caudal fin. It has a chain-like or articulated appear-

ance, as though it were composed of low, oblong pro-

jections. The anal aperture lies below the beginning

of the second dorsal fin, in young specimens somewhat

in front of, in old somewhat behind, the middle of the

body, the distance between it and the tip of the snout

varying between about 42 and 52 % of the length of

the body.

The first of the three dorsal tins is the highest, with

rounded apex, and begins somewhat behind the perpen-

dicular from the upper angle of the pectoral fin, at a

distance from the tip of the snout that measures about

30—33 % a
of the length of the body. It contains from 12

to 15 rays, the first two simple, the rest, with the excep-

tion of the last or the last two, branched, the third, fourth,

or fifth the longest, measuring about 12— 14 % h
of the

length of the body. The length of its base is about

lO 1
/,—137a 0/0 °f that of the body. The second dorsal

fin, varying in length between 17 c and 20 %, and in

height between 1 2 and 9 %, of the length of the body,

in old Cod is about twice as long as high, in younger

ones comparatively longer. It begins at a distance

from the tip of the snout equal to about 43—47 % d

of the length of the body, is highest in front, with the

upper margin even and sloping backwards, and is made

up of 16— 20 rays, the first two, and sometimes the

first four, as well as in most cases the last two, simple,

a In Gadus macrocephalus up to at least 38 f.

b In G. macrocephalus up to at least 15 /.

c Exceptionally 10.

d Exceptionally 42, in Gadus macrocephalus at least 51.

the others branched, and the third, fourth or fifth the

longest. The third dorsal tin begins at a distance from

the tip of the snout that measures 62—68 % of the length

of the body. In height and shape it resembles the second,

but is shorter, its length varying between about 167 2

and 13 % of that of the body. It generally contains

17—-19 rays, the first three rays and sometimes the last

ray simple, the others branched at the tip. In this

fin too, the third, fourth, or fifth ray is the longest.

The two anal fins are analogous to the two pos-

terior dorsal fins in shape and position, though in young

specimens less than about 100 mm. long, the distance

between the first anal fin and the tip of the snout is

somewhat less than that between the second dorsal fin

and the same point, but in older specimens increases

more and more even in this relation, the latter distance

sometimes sinking at least to 86 % of the former. The first

anal fin, the length of which measures about 20— 1

7

1

/ 2
%

of that of the body, generally contains 19 rays, the

first two, three, or four, as well as in many cases the

last ray, simple, the rest branched at the tip, and the

sixth ray the longest, measuring 10V2
—

1 2 % of the

length of the body. The second anal fin varies in

length between about 1572 and 1 2
1

/.2
% of the length

of the body, and is generally composed of 17 or 18

rays, similar in structure to those of the preceding fin,

the third ray being the longest, and measuring 10— 8 %

of the length of the body.

The caudal tin is truncate, with 24 or 26 (some-

times 23 or 27) divided rays; and the length of the

middle rays varies between 7 and 9 % of that of the body.

The pectoral and ventral fins are about equal in

length in young and middle-sized Cod, while in old

specimens the latter are somewhat shorter than the for-

mer. The pectoral fins are rounded at the tip. Their

length varies between 15 and 1 2
x

/2
% of that of the

body. They usually contain 1 9 or 20 rays, the first

more than half as long as the second and, like the latter,

simple, the third and fourth the longest and, like the

rest, branched at the tip. The ventral tins are set in

front of the pectoral, their tips extending to the middle

of the latter, when depressed along the body. They

contain 6 rays, the second ending in a long, filament-

ous tip.
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The cavity of the abdomen extends back to a line

with the 6th—9th rays in the first anal fin, or about

half-way along the body behind the eyes, or almost

twice the length of the head from the tip of the snout.

To this point in the hind part of the bottom of the

cavity the left lobe of the liver extends on the left

side, and on -the right side the posterior part of the

intestinal coil, which is double only in front. The

intestine runs upwards from the pylorus, with its nu-

merous appendages", under the anterior part of the

stomach to the right, above the rounded middle lobe

of the liver, where it curves backwards, and then runs

straight to the end of the abdominal cavity and for-

ward to the anterior corner of the latter, in about a

line with the insertion of the pectoral fins. At this

point it again bends sharply backwards, to the right

of the stomach and finally under this organ, to the

anal aperture, which has the bottom of the stomach

just in front of it. Between the first bend of the in-

testine and the anterior part of the stomach lies the

gall-bladder, and behind the latter, between the coil of

the intestine and the hind part of the stomach, the

spleen. Both are oblong, the former with rounded ends,

the latter more pointed at the extremities. In a female

445 mm. long we find the length of the gall-bladder

to be 25 mm., and of the spleen 24 mm.; in a male

453 mm. long the length of the former is 24 mm.,

and of the latter 34 mm. The ovaries of the females

(“byxorna” [breeches] as they are called by the fishermen)

together form an X-shaped cross, with the tumid point

of union situated in the anal region, and the anterior

ends considerably elongated during the spawning-season.

The testes of the males (“kruset” [crape]) are long and

lobate at the spawning-season, like bands arranged in

folds as in a frill. The air-bladder is white, but like

the mother-of-pearl peritoneum, covered with black

pigment, and has its thin roof firmly attached to the

transverse processes of the spine almost throughout the

length of the abdominal cavity. Its broad, convex,

anterior end lies just behind the diaphragm, and sends

out on each side a tubular process which runs forward

to the diaphragm and rises like a vermiform blind sac

by the side of the anterior portion of the kidney. The

urinary bladder is fairly large and saccate, and is

furnished on each side, or on only one side of the

urethra with a smaller, but also saccate, secondary

bladder. It opens in common with the sexual organs

behind the vent, in the females just in front of a little,

conical papilla, and in the males at the point of a

similar papilla.

Hermaphrodites of the Cod are sometimes met with.

J. A. Smith describes two 6

,
the first with both ovaries

fully developed, the second with the left ovary larger

than the right. In both specimens the testes were de-

veloped in front of and beside the right ovary, united

by ligaments to the latter, and, in part at least, with

tubular canals opening into it.

The colour of this species is highly variable; but

the general coloration, which applies to almost all the

varieties, is as follows. The upper parts of the body

are in general dark ash-gray or olive-gray, with dense,

yellow or brownish, round spots, which are wanting on

the anterior part of the head and more scattered down

the sides. The lower parts of the body are whitish,

without spots. All the vertical fins are gray, with more

or less distinct, dark spots, which sometimes form trans-

verse bands. The pectoral and ventral fins are lighter

and plain, the latter being often of the same colour as

the belly. In old and large Cod the iris is silvery, in

younger ones yellowish, and in the dark olive-green or

red variety more or less reddish.

The different colour-varieties — due to the different

phases of light and colour in different localities, to the

different nature of the bottom or of their food— have

received separate names, and may be distributed among

three groups:

1. The Great Cod ( Stortorsk) or SJerej (PI. XXIII,

fig. 1) also called Kabiljo
c

,
Vdlgild torsk, and,

when young, Small Cod (Smdtorsk) with clayey

ground-colour, gray or blackish, with dark

grayish brown or blackish spots above and

lighter, brown or yellow spots at and below

the lateral line.

2. The Grass Cod ( Grdstorsk ,
PL XXII, fig. 2), olive

or greenish gray, thickly strewn with grayish

brown or brownish spots. When this variety

a Kk0Yer counted 207 pyloric appendages, all closely united by connective tissue into larger and smaller bunches.

6 Journ. of Anat. and Pliys., vol. IV (1869—70) p. 256.

c Kabiljo (Kabeljaauw) or Baclceljo (Backeljauue) is an old Dutch name for the Cod, which is perhaps connected with the Latin

baculum. Cf. bacclnts, above. Another ancient name of the Cod is the Dutch dogge
,
which is the origin of the name of the Dogger Bank

in the North Sea.
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is more than usually dark, as often occurs in

the Baltic, it is called Black Cod (Svarttorsk).

3. The Rock Cod (Bergtorsk) or Red Cod (Rod

-

torsJc) (PL XXII, fig. 3), the Norwegian ‘Tang

Cod’ ( Taretor.sk ), red, with dense, tine spots

and red tins, or with grayish brown tins and

back, and red iris.

The Cod is one of the most common fishes in the

north of the Atlantic, at least about 300,000,000 or

400,000,000 being taken annually in this ocean, and it

is also of frequent occurrence in the north of the Pa-

cific, though it has not yet been ascertained whether

the range of the species is equally extensive there".

In the Atlantic the species goes south from Spitsbergen

and Greenland, on the east side to the Bay of Biscay,

and on the west to Cape Hatteras. On the Scandina-

vian coast it is common both to the west and in the

Baltic, where it penetrates, as we have mentioned above,

into the Gulfs of Bothnia and Finland, though according

to Mela it is extremely rare in their inmost parts
6
.

According to Brown-Goode it prefers water of an average

temperature of from 35° to 42° Fahr. (+ 1
2

/3
° to +- 5

1

/ 2

°

Cels.), and according to Juei/ the limits of the varia-

tions of the temperature of the water in which the Cod

will thrive, may be fixed between at least + 2° and

+ 7° Cels. The species is most plentiful and attains

its maximum size on the brinks of the great ocean-

depths, to judge by the largest catches, which are made

off Newfoundland and the Lofoden Is. We have no

complete statistical reports of the Cod-fishery in the

Baltic, but its annual value in each Swedish province

cannot be more than 10,000 crowns (£550). In FIalland

the annual value of the Cod-fishery is about 40,000

crowns (£2,200). In Bohuslan the statistics are more

complete, and give an annual value of about 650,000

—680,000 crowns (£35,750—£37,400). In 1888, on

the coasts of Great Britain and Ireland, 729,217 cwt.

of Cod were taken, of a value of £339,090L The

average yearly catch in Norway, for the years 1866— 81,

was about 1

5

x

/ 2 million fish of a value of about 13

million crowns (£715,000). The annual catch on the

coast of Labrador, Newfoundland, Canada, and the United

States is estimated by Hind at 162,500,000 fish.

The Cod likes deep water, and comes into the

shallows, in about 15—30 fathoms of water, only dur-

ing the spawning-season and while it is young. The

largest specimens are always found in very deep water,

as much as 100 fathoms or even more in depth. Some

of the larger specimens, however, repair in late autumn,

in November, to rocky arid precipitous coasts, appar-

ently to feast on crabs and small fishes before retiring

to their winter-quarters. From the deep water where

it passes the winter, the Cod ascends in order to spawn

very early in the year in the east of the Atlantic, in

January and February on the seaward side of the is-

land-belts and in northern regions, generally later further

in among the islands, where most of the spawning fish

are small, and in the Baltic. In the island-belt of Bo-

husliln the spawning-season rarely begins before May,

earlier or later according to the early or late arrival of

the spring. This is also the case in the Scotch firths,

according to Parnell; and off Gothland, according to

Lindstrom, the Cod spawns in April. Probably, how-

ever, the spawning-season is of lengthy duration, for

all Cod do not spawn simultaneously ;— the older gener-

ally spawn earlier than the younger — and each Cod

requires several weeks — according to Earll sometimes

two months — to deposit its spawn, as the whole roe

does not ripen at once, but only partially and gradually.

The eggs are extremely numerous, though their number

varies with the size of the fish. In a female 3 ft. 3 in.

long and 21 lbs. in weight Earll estimated the number

of the eggs at 2,732,237, and in another 75 lbs. in

weight, whose ovaries weighed 8 lbs. 8 oz., at 9,100,000.

Earll assumes that only about 1

/i of these eggs could

grow ripe for depositing each week during the spawning-

season. During his investigations of the Cod-fishery

off Cape Ann (Mass.) in 1878—79, he found the first

spawning female on the 2nd of September, and at the

beginning of December half the specimens taken were

in spawning condition. In this locality, too, the spawn-

ing was at its height in February and March, but even

“ Of the fishery on the coast of Alaska Bean writes (Oat. Coll. Fish. U. iS. Nat. Mas., Gt. Intern. Fish. Exhib. London 1883, p. 6):

“The most important species, commercially, is the Common Cod (Gadus morrhua ), which is exceedingly plentiful on certain banks in the

Gulf of Alaska and in the vicinity of the islands of the Aleutian chain. This fish will some day be as valuable in the Pacific as it is now

in the Atlantic.” The range of the Cod also extends, according to Bean (Fish. Comm. Rep. 1882, p. 1039), from Puget Sound north to

the Arctic boundary of Behring Sea and west to Okhotsk.

b According to Grimm (Fishing and Hunting on Russian Waters
, p. 11) the Cod goes quite up to Kronstadt.

c Norsk Fiskeritidende, 8:de Aarg. (1889), p. 301.

d Fish Trades Gazette, 12th. and 26th Jan., 1889.
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oil the 10th of May half the females caught had not

finished spawning, and in June, when the fish deserted

the coast, a few females, though with ripe roe, had not

yet quite emptied their ovaries. The size as well as

the number of the eggs varies with the size of the fish.

In Cod 2
x

/4
—

3

2

/3 kgm. in weight Earle found eggs

which after impregnation were 2’8 mm. in diameter,

while in other females, IIV3 kgm. in weight, the im-

pregnated ova measured 3‘2—3‘6 mm.

During the spawning season the females keep near

the bottom, the males probably joining them there,

but seeming generally to swim higher in the water.

The greatest number of breeding females, according to

Earle, are caught on long-lines with the bait lying on

the ground, while the males are taken at this season

on long-lines and hand-lines with the bait held free,

away from the bottom. The roe is also fertilized while

Cod fry 2 1

/2
— 3 in. (38— 76 mm.) in leu.

„ 10-11 „ (254—279 „ ) „ ,.

„ 17—18 „ (432—457 „ ) „ ,.

„ 22 „ (559 „ ) „

In autumn, according to Saks, when they have

attained a length of about 1 dm., the fry begin to

descend to the bottom in some fathoms of water, and

in November and December he found young specimens,

between 1

5

l

/2 and 18V3
cm. long, at a depth of 8— 12

fathoms, generally on the edge of deep water. At mid-

summer he took Cod at a depth of 100— 150 fathoms

between 20 and 30 Norwegian miles off shore.

The smallest ripe male Earle met with, weighed

3 V 2
lbs. (about lV2 kgm.), and the smallest ripe female

5 lbs. (2V4 kgm.) Hence he concludes that the males

are ripe in their third year, the females not until their

fourth. After this period they seem to spawn regularly

every year, for at the beginning of the fishing-season

he did not meet with a single adult Cod whose sexual

organs showed any sign of sterility.

The Cod is one of the most voracious fishes. Its

food is probably composed strictly of small fishes, crusta-

ceans, and worms, but in its fierce hunger, especially

after the spawning-season, it swallows everything that

attracts its attention in the least. Even stones are some-

times found in its stomach, and the fishermen then say

that the Cod has taken in ballast to sink into deep

water. The probable explanation of this, however, as

Kroyer has already suggested, is that the stones have

been swallowed, not for their own sake, but for that

floating in the water, and rises higher and higher to-

wards the surface, where the first stages of the develop-

ment are passed. This discovery -was made by Sars

in 1864, and has subsequently given rise to many other

similar observations. When the young fish leaves the

egg, it still retains the original (foetal) curvature of

the body, says Earll, but it soon straightens out, and

is then about five-sixteenths of an inch in length, with

large, but highly transparent yolk-sac, which is ab-

sorbed in from 10 to 15 days. The fry now seek

shelter under Medusa and other floating objects, with

which it drifts about and approaches land. During

the course of the summer Cod-fry are found in shoals

at the surface of inlets and channels. The growth is

rapid, but as usual irregular, these shoals consisting of

young specimens of very different sizes. Earll esti-

mates the average growth as follows:

gth are '/0 year old

,, 1
1

1, years ,, and weigh 7—8 oz.

oi o o 1 / Ik,
jy &

/ 2 ” n v ^ ^
/ 4

1Ub -

3 */., ,, ,, ,, ,,
4 5 ,,

of the small marine animals with which they have been

covered. In temperament the Cod seems to be very

sluggish, and its movements in the water are anything

but active. Most methods of catching it are, therefore,

based on its voracity. In deep water it is generally

taken on hand-lines (handsnore or storsnore) or long-

lines (linor or backor). The hand-line is a strong,

three-stranded cord, about 170 or 180 in. long, with

a somewhat finer snood, 1 metre long, to which are

attached the hook and a heavy plummet of lead. The

long-line is a three-stranded, tarred line, about 5 cm.

in circumference and about 225 m. in length. To a

line of this size 50 hooks are attached, each with a

snood a metre and a half long, and all the snoods, with

the exception of every fifth one, are furnished with a

float to keep the hook and bait from the bottom. On

the snoods that have no float, Skate are taken. Each

fishing-boat that sails from Bohuslan in spring, takes

with it 30 or 40 of these long-lines to the fishing-banks

west of Jutland and Norway. Within the island-belt

of Bohuslan the Cod is taken with the sladbrj, a finer

hand-line, generally made of horsehair and with two

hooks. A bait of mussels, or, still better, of pieces of

fish, especially fresh Herring and Mackerel, is used.

Another method of taking Cod, less common in Sweden,

but more so in Norway", is with gill-nets, both at the

Cf. also Collins, Bull. U. S. Fish. Commission 1881, p. 1.
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spawning-places and in the fjords, sometimes in 50—90

fathoms of water. These nets have meshes 86—93

mm. square, and are from 15 to 20 meshes deep. They

are shot partly along the bottom ( botten-gavn , bundgarn

at Lofoden) and partly nearer the surface {fly tgam,

floit-garn at Lofoden = floating nets).

The flesh of the Cod is firm, white, and of good

flavour, best when fresh, but only a very small pro-

portion is consumed in this form. It is generally salted,

and appears in the market under the name of Haberdine

or Laberdan {Kabiljo ). The curing takes place, briefly,

as follows: Immediately after the capture of the fish it

is killed by a deep slit across the throat (isthmus), so

that the blood may drain away. Then it is opened

along the belly, the head is cut off, and the backbone

removed to the third vertebra behind the vent; the dark

peritoneum and the entrails should also be removed at

the same time. Finally it is washed, and laid on twigs

or in baskets for the wafer to run off”. The actual salting

takes place, as soon as possible, either on board the vessel

or in the factory on shore. It is performed in one of

two ways: in bins or layers, when it is called dry-salting,

or in watertight casks, when it is called pickling.

When the fish are salted on shipboard, a bottom

layer of salt is laid for the purpose in chests or bins.

In these the fish are arranged, well strewn with and

imbedded in salt, with the broad end downwards and

the tail upwards, though not quite straight up and

down, in i'oavs across the bin, until the Avhole bottom

layer is full and compact. Then enough salt is strewn

on the top to cover the tails almost entirely. The other

layers, Avhich are arranged one above another, are pre-

pared in the same way.

The Arctic seas possess three Cod-species, each of

Avhich has its interest in the Scandinavian fauna, though

none of them has yet been found within its limits.

The nearest approach to our Common Cod Ave find

in the species Avhich Fabricius'
2

described from Green-

land under the name of Gadas barbatus, and Avhich the

Esquimaux call ogak, ovak

,

or ouak (PI. XXII, A, fig. 1:

Gadas ogac, a71

,

1

/2 of the natural size; Claushavn, Dr.

P. Oberg). Fabricius, according to the Linnaean me-

in from 5 to 10 days, according to the Avarmth

or coldness of the Aveather, the fish has absorbed the

necessary amount of salt. It is then taken out of the

bin, dried in the open air, and laid in a stack, Avith

Aveights upon it, to be pressed. It is then ready

for use.

Dry-salting on land is performed in the same

manner. The most important point to be observed, if

an article that Avill bear keeping is required, is that

the fish shall be laid out to dry in such a position

that the Avind may have free passage above and beloAv

it. The spot chosen should be shady, but free from

damp.

Pickling is carried out in watertight casks. The

fish is killed and cleaned as in the process of dry-

salting, and then salted in casks, the split fish being

placed in a layer on the flat side, inside to inside and

outside to outside, Avith enough salt between the layers

to prevent one layer from touching the next. In from

5 to 8 days the fish is sufficiently salted. It is then

taken out of the cask and laid in a stack, that the brine

may drain away, before it is dried and pressed as de-

scribed above.

When the salt fish is discharged from the vessel,

it should be rinsed in fresh brine and pressed in heaps,

the tails being ahvays turned outwards. In a feAv days

it should be taken out of the press and dried in a

breezy spot, but not in the sunshine.

The most necessary condition is that the fish shall

be bled and entirely cleaned as soon as possible; and

a good salt article can be manufactured only of fresh

fish, not more than a day or tAvo after its capture.

(Ekstrom, S a i ITT.)

thod described above, distinguished between the Cod

{Gadas callarias) and the Kabiljo {Gadas morrhaa) on

the coast of Greenland, and also thought that in the

Linnaean name of Gadus barbatus
,
Avhich really belongs

to the Bib, though Linnaeus also applied it to the Com-

mon Cod, he had a suitable title for the Esquimaux ogak.

Richardson 6 saw the fault in the name and changed it

to Gadus ogac, Avhich Reinhabdt c soon aftenvards Avrote

Gadus ovak, Avhile Kroyer'7

,
probably by a slip of the

“ Fauna Groenlandica, p. 146.

6 Fauna Boreali-Americana, Fishes

,

p. 246.

c D. Vid. Selsk. Naturv. og Matem. Afh., Deel 7, p. 127, No. 35.

d Gaim., Voy. en Scandinavie et Laponie, p]. 19.
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pen, changed it to Gadus ogat. So close is the con-

nexion between this species and Gadus callarias that

most recent writers have identified it with the latter.

Dressel", however, refers us to his measurements of four

specimens of G. ogac and the same number of G. cal-

larias, and gives the following specific characters: in

G. ogac the peduncle of the tail is shallower, the eyes

and the interorbital space larger, the barbel longer, the

ventral fins set farther forward, and the pectoral fins

longer, than in G. callarias.

The Dicksonian expeditions to Greenland have put

the Royal Museum in possession of four specimens of

Gadus ogac, between 294 and 566 mm. long, which

show that most of the characters given by Dressel lose

their validity when compared with the numerous changes

of growth in Gadus callarias. One of these characters,

however, that which is drawn from the relative breadth

of the interorbital space, and is adopted in our table

for the distinction of the species within this genus, has

proved universally true. This character, as well as the

difference that appears in the average position of the

ventral fins, is of great interest in our fauna, for, though

the Baltic Cod never attains quite the same point as

ogac in this respect, still it comes much nearer the

latter, on an average, than the oceanic Cod does.

In the Cod the breadth of the interorbital space

increases even relatively during growth, rising in pro-

portion to the length of the body, according to our

measurements of Cod from the Cattegat and Skager

Rack, from 5'9 % in specimens on an average 142 mm.

long to 6’9 % in specimens on an average 462 mm.

long. In the Baltic Cod that we have measured, the

latter percentage appears in specimens of an average

length of 422 mm., and in our specimens of G. ogac,

of an average length of 435 mm., this proportion is on

an average 8‘4 %. In this relation, however, the charac-

ter is not constant, for in macrocephalic Cod the per-

centage may rise to at least 9; but it becomes constant

if we compare the breadth of the interorbital space with

the length of the head, when we obtain the following

average results:

Average length

of the body

in mm.

Average least

breadth of the

interorbital space

in % of the length

of the head.

In Cod from the Cattegat and Skager Rack 101.5 21.8

11 11 11 11 11 11 11 11 203.5 22.4

11 11 11 11 11 11 11 11 265.5 22.9

11 11 11 11 11 11 11 11
461.6 23.3

,, ., ,, Baltic „ ., ,, 422.0 24. c

„ Gadus ogac 434.5 30.i

In accordance with the general rule for the changes

of growth of the Teleosts, that the ventral fins move

more and more forward, the distance between the fore-

most (outermost) point of the insertions of these fins

and the beginning of the first anal fin shows a per-

sistent increase during growth in the Cods, when com-

pared with the length of the body. The length of the

base of the first anal fin also persistently decreases in

comparison with the distance between this fin and the

ventral fins. In these respects too, Gadus ogac is most

advanced in development, though the Baltic Cod show

a distinct tendency towards the same point.

Average length

of the body
in mm.

In Cod from the Cattegat and Skager Rack

11 11 11 11 11 11 11

11 11 11 11 11 11 ?? 11

„ ,, ,, „ Baltic „ „

„ Gadus ogac

89.4

192.0

4(38.3

422.0

434.5

Average distance

between the inser-

tions of the ventral

fins and the be-

ginning of the first

anal fin in % of the

length of the body.

Average length of

the base of the first

anal tin in % of the

distance from the

insertions of the

ventral fins to the

beginning of the

first anal fin.

19.2

21.2

24.1

26.1

29.7

93.9

91.1

74.8

74.2

62.3

Proc. U. S. Nat. Mus., vol. VII, p. 246.
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As we are still ignorant of the changes of deve-

lopment of Gadus ogac in its younger stages, we must

indeed confess the possibility that the limits of the va-

riations may cross even in the character derived from

the breadth of the interorbital space; and in this case

Gadus ogac must be regarded simply as a form-variety

of the same species as the Common Cod. In whatever

way this point may be decided by a more complete in-

vestigation of G. ogac

,

it is quite certain that this form

comes so near the Common Cod in its entire structure

that these two forms must have had a common origin

at no distant period. To judge by the tendency of the
;

changes of growth, Gadus callarias is less removed from

this origin, and G. ogac seems to be a more purely

Arctic branch of this stock. The theory propounded

by S. Loven to explain the peculiarities of the Baltic

fauna, with its numerous connexions with Arctic forms,

on the hypothesis that there anciently existed an imme-

diate communication between the waters where these two

faunae now live apart, finds another support here: a form

of G. ogac may once have inhabited the Baltic, though

its characters, if this be true, have grown more in-

distinct, while they have been persistent in the Arctic

Ocean itself, on the coast of Greenland".

Fig. 119. (Jaclas navaga
, cA 2

3 of the natural size. Archangel, 1878; Lieut. H. Sandeberg.

The other two Arctic species — or probably varie-

ties of the same species— which come remarkably near

the Cod, are the Russian navaga or novaga
,
as it has

sometimes been called, (tig. 119) and wachnja 1'

(Plate

XXII, A, fig. 3: Gadus gracilis, by the natural size.

Pitlekaj, 21st Oct. , 1878; Vega Expedition). The for-

mer'' has long been known in Russia, where it is caught

in large quantities in the White Sea, and conveyed in

winter, in a frozen condition, to St. Petersburg and

Moscow, where it ranks as a delicacy. The latter on

the other hand, was stigmatized by Steller as neither

of good flavour nor nourishing, being therefore thrown

to the dogs. Turner gives wachnja the same character;

and it was long rejected by the crew of the Vega ,
ac-

cording to Nordenskioed, on account of the grayish

green colour of the bones. Both are distinguished from

the Cod by the comparatively smaller size of the head

and more elongated form of the body; and both are

remarkable for the singular lateral processes from the

air-bladder, which tit into the above-mentioned cavities

in the transverse processes of most of the posterior ab-

dominal vertebra? b On this ground Fischer proposed

a The fin-formula in Gadus ogac according to our investigations is: D. 14— 1519—20[l8—20; A. 20—23 18— 19; P. 18— 19;

V. 6; C. ,v+ 20—25 +cc.

b The name of wachnja
,
according to Steller, is a Russian corruption of the Kamchatkan aakal. According to Nordqvist (Vega-exp.

Vet. Iaktt., l:sta Bd. p. 396) the Chukc-hees call the Cod urokadlin and the Polar Cod (saida ) nalccin. The Esquimaux, according to Captain

Jakobsen, pronounce ogak almost as oouk. The root of all these words seems to be the same.

c Kolkeutek (Nov. Comment. Acad. Sc. Petrop., vol. XIV, tom. I (1770), p. 484, tab. XII) is generally quoted as the inventor of

the specific name of Gadus navaga, though, like Tilesius (Mem. Acad. Petersb. tom. II (1810), p. 352), he expressly identifies navaga with

Linnaeus’s G. callarias. Lepechin declared the form to be a distinct species (Nov. Comm. Petrop., tom. XVIII (1773), p. 512, not.), but gave

it no systematic name. Pallas (Zool . Rosso-Asiat,., Ill, p. 196) was the first to give it a full binomial designation.

d Gadus gracilis, Til., 1. c., p. 354, tab. XVIII, XIX, XX; Jord., Gilb., Bull. U. S. Nat. Mus., No. 16, p. 804. Gadus wachna,

Pall., 1. c., p. 182. Gadus navaga, Nordenski., Vegas fcird bring Asien och Europa, l:sta delen, p. 465; Smitt, Gt. Intern. Fish. Exh.

London 1883, Swed. Cat., p. 176. Tilesia gracilis, Turner, Nat. IPist. Alaska, p. 90, pi. 3.

e Cf. Fischer, Mem. Soc. Natural. Moscou, tom. IV (1812— 13, reimprimes en 1830) pp. 257 et 259, tab. I'll, figg. 2

—

4; Baer,

Bull. Scient. Acad. Sc. Petersb., tom. Ill, p. 359.

Scandinavian Fishes. 61
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to establish the genus Eleginus, while Bean proposed

for the same reason
3
to restore Swainson’s genus Tilesici.

But the singularity in point is only a more advanced

development of the connexion between the air-bladder

and these transverse processes that occurs in other spe-

cies of the genus Garins. The two vermiform processes,

from the front of the air-bladder, which we have just

described in the Common Cod, occur in exactly the same

form here; and a remnant of the pneumatic duct may

occur in some specimens, as in the case of the Common

Cod, though 1 have sometimes failed to find a trace of it.

These two forms are so closely connected that the

relationship between them must be regarded as even

more intimate than that between Gadus callarias and

G. ogac ;
and the only constant distinction between

them that has hitherto been suggested, is derived from

the coloration — in navaga the dorsal side, above the

transverse processes, which are externally perceptible to

the touch, is grayish green with darker, brown spots,

reminding us of the common Baltic Cod, while in

wachnja the dorsal side is plain yellow or reddish gray 6

;

but the ventral side in both forms is silvery white,

finely punctated with blackish brown. Their habitats,

however, are distinct, as far as we can decide from our

present acquaintance with them; and even if the above

character is the only valid one, they must, therefore,

lie regarded at least as distinct local varieties. G. navaga

lives in the immediate neighbourhood of the Scandina-

vian fauna, from the Murman coast and the White Sea

at least as far east as the River Obi. G. gracilis was

first discovered by Steller and Tilesius in Kamchatka

Sea, and, according to Pallas, is known by the Japa-

nese as tara. Nordenskiold bought it in quantities

of the Cbukchees at Pitlekaj ; and we have a description

by Turner, from Alaska, as well as a drawing from

Nordenskiold’s winter-quarters, of the manner in which

the Chukchees and Esquimaux catch this species during

their winter-fishing in holes made in the iceb How far

west wachnja goes, or how far east navaga
,

is a point

on which we have no further information. If the forms

are really distinct in their geographical range, they

give us an excellent example of systematic separation

in spite of the closest kinship, an example which is given

as briefly as possible in the appended tables. First we

give a table of averages of the most important ex-

ternal relations in four specimens of navaga, varying

between 171 and 240 mm. in length, and three of

wachnja
,
between 345 and 382 mm. long.

Average in

4 specimens

of navaga
from

Archangel.

3 specimens

of wachnja
from

Pitlekaj.

Length of the body expi'essed in millimetres 204 358

lower jaw... in % of the length of the body 10.i
,l

9.5
*

Distance between the tip of the snout and the hind extremity of the maxillary hones „ „ „ „ „ ,, ,, „ 8.8 f 8.3 »

Length of the base of the third dorsal fin.. ,, 15.5 * 14.7
;

Greatest depth of the body „ „ „ ,, „ „ ., „ 13.8 1(3.9

breadth , „ ,, ,, ,, „ ,,
10. s

!

12.o
“

Least depth „ ,, „ „ „ „ „ ., ,,
3.7

71

4.3 “

Length of the head _ ,, ,, „ ,, „ „ 22 2 22.2

„ „ „ „ behind the eyes.. „ „ ,, „ „ „ „ hi 11.0

“ See Joan., Gilb., ]. c.

b According to Turner the fish is gray
c In summer, according to Turner, it is

d Minimum in these specimens — 9 ’7.

e Maximum
,, „ „ = 9’5.

/ Minimum ,,

l>-

COII

j

/

Maximum ,,
= 8M.

h Minimum
,, „ „ = 15.2.

i Maximum ,, „ „ =15-0.

J
5) )) „ „ =1(3-2.

k Minimum
,, ,, ,,

= 16 7.

l Maximum ,, „ „ =11-1.
in Minimum ,, „ „ =1L3.
" Maximum ,, „ „ = 3-9.

0 Minimum = 4-1.

above,

Alaska

when fresh; and in some specimens small, dark spots appear on the sides,

by fishing with long rods from jutting rocks.
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Average in

4 specimens

of navaga
from

Archangel.

3 specimens

of wachnja
from

Pitlekaj.

Longitudinal diameter of the eves in % of the length of the body 3.5 3.6

Least breadth of the interorbital space „ „ ,, ,, „ ,, ,, ,, 5.7 <).l

Length of the snout ,, „ „ 7.7 7.4

Distance between the first dorsal tin and the tip) of the snout ,, ,, ,, ,, „ 29.7 30. c

„ ,, ,, second ,, ,, ,, „ ,, „ „ ,, ,, „ ,, 42.2 43.3

,, „ „ third „ „ „ „ „ „ „ „ „ „ „ ,, „ ,, ,, 64. s 65.2

,, „ ,, first anal „ ,, ,, ,, ,, ,, ,, .. ,, ,, ,, ,, , 43.5 43.i

Length of the base of the first dorsal fin
, ,, .. ,, ,, 10. o 10.3

,, ,, „ ,, „ ,,
second „ ,, „ ,, „ „ ,, ,, 17.2 16.

«

„ „ ,, ,, „ „ first anal ,, ,, ,, ,, „ „ „ 19.9 18.7

,, „ „ ,, „ second „ „ „ „ .. „ „ 14.7 14.5

,, ,, longest rav in the first dorsal fin , .. „ ,, „ ,, 10.3 11.0

„ „ ,, „ ,, „ „ second ,, „ ,, „ „ ,, „ 9.5 9.6

„ „ „ „ „ „ „ third „ „ „ ,, „ „ ,, ,, „ 9.2 9.i

,, „ „ ,, „ „ first anal ,, ,, .. ,,
9.1 9.4

,, ,, ,, ,, ,, ,, ,, second „ ,, ,, ,, ,, ,, .. 8.2 8.9

.. pectoral fins „ ,, „ ,, ,, „ 13.i 13.7

ventral .. 11.4 11.4

Distance between the ventral fins and the beginning of the anal fin. , ,, „ ,, „ „ ,, 25.4 23.6

Length of the middle caudal rays - „ „ ,, ,, „ „ „ 6.4 6.8

We thus find on an average that in wcichnja the

breadth of the forehead is comparatively greater than

in navaga
,
just as it is greater in Gadas ogac than in

the Common Cod; while, on the other hand, the distance

between the ventral tins and the beginning of the anal

fin, contrary to the tendency of the changes of deve-

lopment and in contradistinction to the relation between

Gadus ogac and the Cod, is on an average less in

wachnja than in navaga. Only the first six of the re-

lations given in this table, however, show any constant

difference of character. The maximum and minimum

proportions also show that these differences, with the

exception perhaps of the sixth, are difficult to employ

in the limitation of the species. Better results are

obtained in the following table, which is also calculated

to give an expression for the tendency of the changes

of growth. This table is based on an examination of

twelve specimens, six of Gadas navaga
,
between 171

and 240 mm. long, and six of G. gracilis , between

about" 208 and 382 mm. in length.

Average in

Navaga. Wachnja.

3 specimens. 8 specimens. 3 specimens. 3 specimens.

Length of the body expressed in millimetres 192.3 227? 242? 358

,, ,, „ head ., ,, ,, 42.8 50.3 53.7 79.6

Length of the snout in % of the length of the head behind the eves
h

68.7 70.7 64.8 63.o

Least depth of the tail in % of the length of the lower jaw V 35.8 38.7 42.3 43.3

?? ?? ii ii ii ii ii ii ii ii ii snout 47.c 49.6 56.8 56.9

breadth of the interorbital space in % of the lenglh of the snout' 75.i 73.7 86.3 82.7

„ ,, „ „ „ „ ., „ „ „ „ ,, „ head-^ 25.7 25.5 27.9 27.

g

a The body is so distorted in the smallest specimens that its length cannot be fixed exactly.

6 Minimum in navaga = 68’2 %, maximum = 72*1 %.

Maximum ,, wachnja= 65'5 %, minimum = G1.8 /.

c Maximum ,, navaga — 39" 1 /, minimum = 34\3 %.

Minimum
,, wachnja= 4

1
' 1 %, maximum = 45'4 %.

d Maximum ,, navaga = 50 °/o, minimum = 461 f.

Minimum
,,

wachnja = 52’6 %, maximum = 60 %.

e Maximum
,,

navaga = 7
8

' 1 %, minimum = 69'4 %.

Minimum ,, wachnja == 80 %, maximum = 8
8

‘ 8 %.

f Maximum ,, navaga = 26‘4 °/i, minimum = 24 %.

Minimum
,,

wachnja = 26.7 /, maximum = 28'9 %.
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In the tii'st relation, the length of the snout in

proportion to the postorbital length of the head, the

direction of development differs in the two forms, and

thus indicates a true specific distinction. In the other

relations the direction of development is the same, but

the difference between the percentages in both forms is

considerable enough— in c and cl at least — to be em-

ployed as a specific distinction. For all this, the forms

are so like each other that one may well be tempted,

remembering the dubious value in the Cods of the

characters drawn from the coloration, to explain ivaclmja

as a short-nosed form, which is, however, more ad-

vanced in development, of the same species as navaga
,

which is apparently always inferior in size to waclmja a
.

The fin-formula may be regarded as identical in both

forms, though here, as in several other Gadoid species,

we find the peculiarity that in many cases the larger

specimens have fewer rays in one or more of the fins
6
.

Another Arctic species, Gadus saida
1
', the Polar

j

Cod ( Gadus polaris) of later authors, comes very near

navaga
,
but is one of the species that have best claim

to the rank of a, distinct subgenusC It has never been

found alive on the coasts of Scandinavia, but occurs

pretty often in our Glacial clays, and has thus at no

very distant period, geologically speaking, belonged to

the fauna of Sweden and Norway (fig. 121).

The most distinctive characters of the Polar Cod

lie in the rapid attenuation of the hind part of the

body; the rather forked shape of the caudal fin; the

comparatively great distance (as in Gadus navaga) be-

tween all the vertical fins, the length of the base of

the third dorsal fin being at least equal to that of the

second dorsal fin; the long paired fins, of which the

pectoral fins have the middle rays longest or only

slightly shorter than those immediately above them,

the great length of the ventral fins being due, as usual,

to the filamentous elongation of the second ray; the

large eyes; and the prominence (though sometimes only

slight) of the lower jaw. Most writers have been in-

duced by the last character to range the Polar Cod next

to the Coalfish-group; but the character is present,

though only slightly appreciable, in the youngest stages

of the Common Cod, and the resemblance between the

Polar Cod and navaga is too great to admit of any

remote separation of these two forms. Again, by the

comparatively small number of rays in the first dorsal

fin the Polar Cod is incontestably referred to the group

of the true Cods 6
. The following table is calculated

a According to Pallas navaija is generally about 7 1
/ in. long (spitliamalis), wachnja 15 in. (bispitliamalis). The specimen of navaga

measured by KOlreuter was, however, 283 mm. ( 1 1 2 in.) long.

6 Gadus navaga: D. 1 3

1

1 7 -20|21—24; A. 21—24(21—22; P. 19— 20; V. 6; C. x + 25+x.

„ gracilis: „ 12— 1 3 1 G— 19(20—21; ,, 21—23(20—21; „ 19 ; „ 6; „ x + 23—27+x.
c Gaclus saida

,
Lepechin, N. Comm. Acad. Petropol., tom. XVIII (1773), p. 512, tab. V; Pall., Zoogr. R. Asiat., tom. Ill, p. 199;

Coll., N. Nordb.-exped., Zool., Fiske, p. 126, pi. IV, fig. 33; Bean (Boreogadus ,
ex Gthr), Proc. U. S. Nat. Mus., vol. IV (1881), p. 243 ;

Joud., Gilb., Bull. U. S. Nat. Mus., No. 16, p. 807: Turner, Nat. Ilist. Alaska
,

p. 89, pi. II; Lilt.j. (Gadus), Bv., Norg. Fn., Fisk., vol.

2, p. 103. Gadus ceglefinas, Fabr., Fn. Groenl., p. 142. Merlcingus polaris, Sab., Suppi. App. Parry’s First Voy ., p. 211; Richards.,

Fn. Bor. Amer., part. Ill, p. 247; Nilss., Skand. Fn., Fisk., p. 969; Gill. (Boreogadus), Proc. Acad. Nat. Sc. Philad. 1863, p. 233;

Mgrn, Ofvers. Vet.-Akad. Forh. 1864, p. 531. Gadus Fabricii, Richards., 1. c., p. 245. Gaclus agilis, Rhdt, D. Vid. Selslc. Math. Naturv.

Afh., Deel 7, pp. 115 et 126; Nilss., 1. c., p. 568. Gadus glacialis, Peters, Zw. Deutsche Nordpolarfalirt, Bd. 2, p. 172.

d Boreogadus, Gthr, Cat. Brit. 71fits., Fish., vol. IV, p. 336.
e In Gadus saicla the fin-formula according to our investigations is: D. 12— 1 3 1 1 4— 18(18—22; A. 15— 19(19— 22; P. 18— 19;

V. 6; C. .v + 20—22 + x.
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Fig. 121. Comparison between the jaw-bones of a Gadus saida
,
205 mm. long, from the White Sea (shaded in the figure) and of a specimen

of equal size whose remains have been found in the Glacial clay at Lomma, near Lund (drawn in outline). Twice the natural size.

Cf. 0. Torele, Undersokningar ofver istiden
,

III, Olivers. Vet.-Akad. Forh. 1887, No. 6, p. 429.

A: right intermaxillary bone, B: right maxillary bone, C: right branch of the lower jaw.

1 and 2 seen from the outside, 3 and 4 from the inside, 5 and 6 from above, 7 and 8 from below.

very briefly to show the external proportions of the 1 ing proportions in the case of navaga which have just

Polar Cocl, with especial reference to those correspond- been given.

Average in

Length of the body expressed in millimetres

Length of the head .

Longitudinal diameter of the eyes

Least breadth of the interorbital space... ;

Length of the snout...

Distance between the tip of the snout and the hind extremity of the maxillary hones

Length of the lower jaw

„ „ „ head behind the eyes

Distance between the first dorsal fin and the tip of the snout

,, ,, „ second ,, „ ,, „ „ ,, „ ,,

„ ,, „ third ,, „ „ ,, „ „ ,,
, „

„ ., „ first anal „ „ ,, ,, ,, „ ,,

Length of the base of the first dorsal fin

,, „ ,, second „ „

„ ,, ,, third „ „

., „ „ first anal „

„ „ „ second „ ,,

longest ray of the first dorsal fin

,, „ „ ,,
second „ „

„ „ „ „ third „ ,,

„ „ „ „ first anal „

„ „ „ „ second „ „

pectoral fins

ventral ,,

middle rays of the caudal fin

Distance between the insertion of the ventral fins and the beginning of the first anal fin.

Greatest depth of the body

Least „ „ „ tail

Greatest breadth of the body

... in % of

Gadlib saida

3 specimens. 4 specimens.

120 197

of the body 2G.i 24.6

„ » 7.2 G.i

,, „ „ (3.4 6.o

„ „ 7.4 7.i

?? 11 ,, 11.5 11.3

,, „ „ 13.6 13.i

„ „ „ 11.6 11.7

,, ,, 30.9 30. o

„ „ „ 45.9 45.7

„ „ „ 64.6 65.o

„ iS „ 45.7 47.3

11 „ 11.3 11.5

11 11 16.o 15.4

11 11 „ 16.5 15.9

11 11 „ 16.9 17.8

11 11 ,, 17.5 15.4

11 11 „ 13.5 13.9

11 11 12.2 11.3

11 11 ,, 10.1 9.8

11 11 ,, 10.

s

10.

o

11 11 10.i 8.9

11 11 „ 18.4 18.o

11 11 „ 17.5 17.7

11 11
6.4 6.i

11 11 „ 22.4 27.1

„ ,, 19
16.6 14.7

,, ,,
3.2 3.3

„ ,, „ 12.3 10.7
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Obs. The first column includes specimens respectively 82, 126,

and 153 mm. in length. The length of the specimens in the second

column varies between 159 and 216 mm. The earliest stages of

development thus do not appear in the table.

Among the other characteristics of the Polar Cod

both Peters and Collett have remarked the numerous

muciferous pores on the head, which are set in rows, most

distinctly in the frontorostral branches of the system of

the lateral line, between the eyes and on the snout, in

the anterior portion of the suborbital branches, and in

the mandibular branches, both on the under jaw and at

the hind margin of the preoperculum. The lateral line

proper on the body runs fairly straight, at the top of

the abdominal region, but descends at the beginning of

the first dorsal tin. It is not very distinct, is made up

of elongated ducts, and often breaks up, especially on the

hind part of the body, into irregularly scattered ductsap-

pearing on the sides of the tail. The scales are small, ex-

tremely thin, and not imbricated on any part of the body.

In coloration the Polar Cod is one of the purest and

handsomest members of the Reims, above light red, on

the back itself and the snout brownish, below white or

silvery, and everywhere, though most densely on the

back, finely punctated with brownish red. The true

ventral side alone is sometimes without these small

spots. The dark, brownish pigment sometimes collects

into nearly black bars and clouds on the vertical fins;

and a dark, irregular spot sometimes occurs on the

sides, above and behind the insertion of the pectoral

fin, though it is apparently very rare, and never so

distinctly marked as in the Haddock. The pectoral

and ventral fins are also punctated.

The geographical range of the Polar Cod fully

justifies its name. Parry found it amongst the drift ice

in lat. 82
3
/4

° N., and it occurs almost everywhere in the

strictly Arctic seas round the pole. The least Arctic

regions to which it penetrates, are the White Sea, where

it lives in company with navaga
,
and Iceland, whence spe-

cimens were obtained by Steenstrup and described by

Nilsson. Off Spitsbergen the Polar Cod has been taken

by all the Swedish expeditions in the sledge-net (little

trawl) and common dredge, at a depth of from 2 to 30

or 40 fathoms, on a stony bottom, among seaweed or

zoophytes. On the 17th of August, 1878, in Magdalena

Bay, the Norwegian Arctic Expedition took 72 specimens

at a single haul of the trawl in very deep water. At

the same time the Vega Expedition met with Polar Cod

in 5— 10 fathoms of water in Taimyr Sound, and, soon

after the expedition had taken up its winter-quarters, off

Pitlekaj, the species was also found there. At St. Mi-

chaels’s (Alaska) Turner saw the Esquimaux catch Polar

Cod by angling at holes in the ice, in about 3
1

/2
fathoms

of water. Guntiier 0 mentions a specimen that was taken

off Cape Hayes in Grinnell Land. According to Fabri-

Cius the Polar Cod is fairly common in winter, espe-

cially on the north coast of Greenland, along the shore

and in the inlets. He states that it may be easily

allured to the surface, especially at dusk, by splashing

in the water; and that even the Polar fox has learnt

this method of catching Polar Cod. In the White Sea

this form is often taken together with navaga; but its

flesh, according to Pallas, is poorer than that of the

latter, and it is, therefore, not sent to St. Petersburg.

The Polar Cod lives principally on fish-ova and

small crustaceans, especially Calani, and as they very

often accompany the drift ice, it follows their example.

In this manner it may very probably wander on occa-

sion south of its strict geographical range.

Up to this point none of the Gadoid species that

we have described, has been without a barbel under the

chin. In navaga and satda the barbel is indeed small,

but is still present. In the type of the following group,

the Whiting, the barbel, on the other hand, is gener-

ally wanting. This group possesses the prominent

snout of the true Cods, but is distinguished from them

by the considerably greater length of the base of the

first anal fin, which, contrary to the general rule in

their case, here seems to undergo even relative in-

crease with age, as appears from the following aver-

ages :

cradus merlangus Gadus minutus

3 specimens. 3 specimens. 2 specimens. 3 specimens. 2 specimens.

Length, of the bodv expressed in millimetres 177 350 408 152 207

Length of the base of the first anal fin in % of the length of the bodv 30.o 33.i 33.9 27.7 29.8

° Account of the Fishes collected by Capt. Fielden between 78° and 83° N. lat., during the Arctic Expedition 1875— 6 (Proc. Zool.

Soc. London 1877, p. 293).
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THE WHITING (sw. hvitlinoen).

GADUS MERLANGUS.

Plate XXIV, fig. 1.

Length of the base of the first, anal fin more than half the distance between this fin and the tip of the snout.

Upper jaw most prominent. Length of the lower jaw at least about 47’ % of that of the head. Least depth of

the tail at most about 42 % of the length of the lower jaw. Length of the head at least about 25 % of that of

the bodg. Distance between the tip of the snout and the hind extremity of the maxillary bones more than 84 %

of the length of the lower jaw and also greater than the length of the ventral fins. Length of the snout more

than 8 % of that of the body
,
than 75 % of the postorbital length of the head

,
or than 67 % of the length of

the lower jaw. Coloration light
,
shading into yellow

,
violet

, and green
,
brownish on the bach

,
milk-white on the

ventral sides; lateral line dark; a blackish spot

B. dr. 7; D. 13— 15«|20^—25|19—22 ;
A. 31 r—38|20—24

;

P. 19—20; V. 6; U. x + 23—25 fi- x\ Vert. 54—55.

Syn. Le merlan, Belon, Nat., Dicers. Poiss. (1555), p. 120; Duham.,

Tv. Peek., part. II, sect. 1, p. 128, tab. XXII.

Gaclus No. 1
,

Art., Gen., p. 19; Syn., p. 34; Descr. Sp.,

p. 62. Lin., Fn. Suec., ed. I, p. 110; It. Westrog., p. 176;

It. Scan., p. 326, tab. 2, fig. 2.

Gadas merlangus, Lin., Syst. Nat., ed. X, torn. I, p. 253;

Faber, Naturg. Fisch. 1st., p. 93; Nilss., Prodr. Ichth.

Scand., p. 42; Schagerstr., Physiogr. Sallsk. Tidskrif
t, 1837,

p. 300; Fn. et v. Weight, St and. Fisk., ed. I, p. 81, tab. 18;

Nilss., Scand. Fn., Fisk., p. 553; Gthr, Cat. Brit. Mus.,

Fish., vol. IV, p. 334; Lindstr., Gotl. Fisk., (Gotl. L.

Hush. Sallsk. Arsber. 1866), p. 26, sep.; Mgrn, Ofvers.

Vet.-Akad. Fork. 1867, p. 263; Steind., Stzber. Aknd. Wiss.

Wien, Math. Naturw. CL, LVII, i (1868), p. 703; Coll.,

Vid. Selsk. Forh, Christ. 1874, Tillsegsh., p. 108; Winth,,

Naturli. Tidskr. Kbhvn, ser. Ill, vol. XII, p. 29; Benecke,

Fiscli. Fischer., Fischz. 0., W. Preuss., p. 88; Day, Fish.

Gt. Brit., Irel., vol. I, p. 290, pi. LXXXII; Mob., IIcke,

Fisch. Osts., p. 76; Lillj., Sv., Norg. Fisk., vol. II, p. 61;

Hansen, Zool. Dan., Fiske, p. 69, tab. IX, fig. 5.

Merlangus vulgaris
,

Flem., Brit. Anim., p. 195; Kb., Damn.

Fiske, vol. 2, p. 83; Thomps., Nat. Hist. Irel., vol. IV,

p. 182; Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 239.

Gadtis euxinus
,

Nordm. in Demid., Voy. Puss. Mer., p. 526,

Poiss., pi. 26, fig. 2 (vide Steindaciiner, 1. c.).

Merlangus Linne'i, Malm, Gbgs, Boh. Fn., p. 485.

The Whiting is one of the smaller Gadoid species.

Most of the Scandinavian specimens are between 20

and 35 cm. in length, though now and then a speci-

men 55 cm. or more in length is taken, but only on

rare occasions.

The form of the body is handsome and well-pro-

portioned. The greatest depth, which measures about

in the upper 'part of the axil of the pectoral fins.

18 or 19 % d
of the length of the body, occurs at the

first dorsal tin. From this point the body tapers gra-

dually and regularly towards the caudal tin, with only

a slight distension at the bases of the unpaired tins.

The greatest breadth is about half the depth or rather

more, from about 9
1

/2 to 11 % of the length of the

body. The least depth of the body varies, according

to our measurements, in different individuals between

4' 7 % and 5 "3 % of the length of the body or between

38 and 41
J

/a % ot the length of the lower jaw.

The head, the length of which is from 25 to 27 %

of that of the body, is wedge-shaped, with straight and

fairly broad, somewhat convex forehead. file snout is

somewhat pointed, though blunt, and projects only a

little way in front of the margin of the upper jaw, its

length in front of the eyes measuring about 9—9
'(3 %

of the length of the body or 35—37 % of that of the

head. The sides of the head are rather flat and smooth,

being covered with a thick skin, which entirely covers

and conceals the bones of the gill-covers, and, as in

most of the Cods, grows out beyond them with age,

the postorbital length of the head (including this flap)

increasing from about 1 0
1

/2 to 1

2

1

/2 % of that of the

body or from about 83 to 96 % of that of the lower

jaw. The eyes are middle-sized, their longitudinal dia-

meter varying between about 6 and 4
1 % of the length

of the body or from about 2

3

1

/ 2 % to about 1

6

1

/s %

of the length of the head in Whitings between 13 and

41 cm. long. They are round and naked, and are set

a Sometimes 16, according to Moreau.
b i o

5?
AO

? ?5 75 ?7

c 30
7 ?

J
7 7 7 7 5 7 5

d Occasionally, in the males, only 16 '/„ /.
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so high that the line from the tip of the gill-cover to

the margin of the upper jaw touches the lower edge

of the pupil. The least breadth of the interorbital space

alters with individual variations between about 2 5“ and

and 27 % of the length of the head. The nostrils lie

somewhat nearer to the eye than to the snout, just

below the outer margin of the forehead. The anterior

opening on each side is small and round, with the upper

posterior part of the margin raised into a canaliculate

flap which rises backwards. The posterior opening is

larger, oval, and open, 'without any elevation of the

margin. The mouth is set almost horizontally, with

the upper jaw longer than the lower. The gape is

large, and admits of considerable expansion, partly by

means of the tensile ligaments that unite the apparatus

of the jaws to the corners of the mouth, and partly by

means of the movable gill-covers and the free branchio-

stegal membrane. The margin of the upper jaw is

formed, as in most of the Physoclysts, by the inter-

maxillary bones alone, which are shorter than the maxil-

lary bones behind them. The hind extremity of the

latter bones is truncate, with a breadth about equal

to 7 g
°f the length of the lower jaw or, in adult spe-

cimens, somewhat less than half the longitudinal dia-

meter of the eye. When the mouth is closed, the en-

tire upper jaw falls into a deep fold formed by a straight,

labiate flap which extends on both sides from the snout

to a point vertically below the front corner of the eye,

to a distance from the tip of the snout only slightly

less than the postorbital length of the head or some-

times equal to it. The upper jaw itself surrounds the

lower. When the mouth is open, the upper jaw pro-

jects a little beyond the tip of the snout. The lower

jaw, the length of which is about 12
1

/ 2
or 13 % of the

length of the body or half* that of the head, is gener-

ally without any distinct barbel; but under the chin

we find a small pointed protuberance or a rudiment

thereof, and in a few young specimens a very small

and short barbel, 'which generally escapes observation.

Pointed, subulate teeth are present in both jaws

and on the head of the vomer; but both the tongue

and the palatine bones are smooth. The teeth are set

in each jaw in only one regular row, but in the front

part of the mouth, in the upper jaw within this row,

in the lower jaw outside it, we find numerous smaller

and finer feeth in irregular rows. The teeth are some-

" Occasionally 24 If, %.

b Sometimes only 48 %.

what larger in the lower jaw than in the upper, and

in the former they are larger at the sides than in front.

The tongue is fairly long, cartilaginous, and thick, with

narrow, triangular tip.

The hindmost of the four branchial arches is united

throughout its whole length to the pectoral wall, the

last branchial slit being thus closed on each side. Each

arch is furnished in front with two rows of bony tu-

bercles, covered by the mucous membrane, but the

outer row on the first arch is made up of true gill-

rakers, like narrow lamella?, which are three times as

narrow and long as the other tubercles. The branchio-

stegal membrane, with its seven rays, is firmly united

underneath to the membrane of the other side, but

deeply incised; and the margin itself is not united to

the isthmus. The gill-cover ends in a point, but this

is hidden by the broad flap (a continuation of the

branchiostegal membrane) which, as we have mentioned

above, forms a margin round the whole of the gill-

cover.

The body is covered with small, thin, imbricate

scales, set in rather irregular rows. These scales are

scarcely visible in living specimens, especially while the

surface of the body is moist and covered with mucus;

but they grow fairly distinct in large specimens and when

the skin has had some time to dry. They also cover

the whole head, 'with the exception of the upper jaw

and the extreme upper margin of the lower jaw. On

close examination we find that they advance a good

way over the caudal fin and imperceptibly disappear

towards its end, and also clothe the base of the first

anal fin and the branchiostegal membrane, extending a

little way along the rays of the latter. Distinct traces

of scales may also lie found at the front part of the

base and the anterior margin of all the other fins.

The course of the lateral line is S-shaped, as in

most of the Codfishes, being curved below the second

dorsal fin. It forms a continuous, narrow groove, which

has, as it were, an articulated appearance, partly on

account of the small, short, lateral grooves that jut

out at fixed intervals, and partly on account of its

being filled up here and there on the tail, and thus to

a certain extent effaced.

The vent lies at the end of the first third of the

length of the body and a little in front of the per-

pendicular from the middle of the first dorsal fin.



WHITING. 489

The pectoral tins lie, when at rest, in a longi-

tudinal direction. Their length is between 13 and 15 %

of that of the body, and their rounded tips extend a

good way behind the vent. They contain 19 or 20

rays; the uppermost ray is simple, the others branched

at the tip, and the fourth and fifth are the longest.

The ventral tins, which are set somewhat in front of

the pectoral tins, and extend with their tips to the vent,

are small and pointed, with the second ray produced

to a long, filamentous, free tip, which gives these tins

a length of from 9" to 10
'/2 % of that of the body.

They are made up of two simple and four repeatedly

branched rays.

The first dorsal tin begins just behind the perpen-

dicular from the insertion of either pectoral tin and at

a distance from the tip of the snout equal to about

28—31 % of the length of the body. It most gener-

ally contains 13 or 14 rays, the first two of which are

simple and the fourth the longest, its length being

about 10 — 1

2

1

/2 % of that of the body. The succeeding

rays gradually decrease in length, the last ray being

very small. The length of the base of this tin is about

I 3V2
— 11 0/0 of that of the body. The second dorsal

tin is composed of about 23 rays, two of which are

simple. The fourth and fifth rays are the longest, their

length being about 8— 10 % (sometimes 11 %) of that

of the body; and the other rays grow gradually shorter,

the last ray being very short and lying flat along the

skin. The distance between this tin and the tip of the

snout is about 44 or 45 % of the length of the body,

and the length of its base varies between 1

8

1

/2 and

nearly 23 % of that of the body. The third dorsal tin

begins at a distance from the tip of the snout equal

to about 65—69 % of the length of the body, just be-

hind the end of the preceding tin, to which it is gener-

ally united by a narrow flap of fin-membrane. It gener-

ally contains 4 simple and 17 branched rays, the first

of the simple ones being scarcely perceptible. The fifth

and sixth rays are the longest, their length being from

6 72 to 8 % (in young specimens sometimes 9 %) of

that of the body; and the length of the base of the tin

varies between 1

5

1

/ 2 and 1

3

1

/2 % of that of the body.

The first anal fin begins at a distance from the

tip of the snout equal to about 35 V2
— 39 % of the

length of the body — thus always considerably in front

of the beginning of the second dorsal fin. It is long

a Sometimes 8 1
/0 %.

and has an arcuate margin. The length of its base

is about 30—34 % of that of the body. It is gener-

ally composed of from 33 to 35 rays, eight or nine of

which are simple. The 12th—20th rays inclusive are

of fairly uniform length and the longest, measuring

about 9—7 % of the length of the body; and the suc-

ceeding rays grow shorter and shorter. The second anal

fin, which is almost exactly opposite the third dorsal,

contains 4 simple and (generally) 18 or 19 branched

rays, the fifth and sixth rays being the longest.

The caudal fin, as in all the Gadoid species, con-

tains numerous rays, which lie close to each other and

radiate from the pointed base of the fin. The middle

23—25 rays are branched, and the middle ray measures

8—7 % of the length of the body. The fin is chisel-

shaped, with truncate extremity and rather sharp cor-

ners; but when much expanded, the hind margin be-

comes rounded.

After death the body of the Whiting is nearly

plain, grayish brown above and white below; but liv-

ing specimens and Whitings just drawn out of the water

show a play of shifting colours, in spots and stripes. The

colour of a middle-aged, live Whiting is fairly accu-

rately shown in our figure (Plate XXIV, fig. 1), and we

have nothing more to add than that two specimens are

seldom exactly alike in the depth of the colours and

the extent of the stripes. In younger specimens the

body is more transparent, with the upper part of the

sides shading strongly into violet and with fainter

traces of the yellowish stripes, which are of a brighter

colour, and are woven into a- network above the lateral

line. The fins are lighter, and all the dorsal and anal

fins are silvery white at the very tip. A very large

specimen, on the other hand, presents the following

appearance: the back and the upper part of the head

plain yellowish brown with a handsome, grayish violet

lustre; the sides yellowish gray with a, dash of violet,

with the lateral line and the caudal region just above

it of a bright brassy lustre, and with a number of

large, distinct, brass-yellow spots along and below the

lateral line, which are partly united into a network

and partly form irregular, zigzag rows; the entire under

surface of the head and tail and the whole belly milky

white, with a sharply-marked limit extending to the

insertion of the pectoral fins. The iris white, with a

lustrous, yellowish ring next the pupil and a broad

Scandinavian Fishes. 62



490 SCANDINAVIAN FISHES.

dark band above and below the latter. The fins plain

and of the same colour as the body, the upper ones

dark, the lower very pale, with the extreme tip or the

margin pure, lustrous white; the pectoral fins yellowish,

with the insertion itself white and a blackish spot at

the upper part of the axil. This spot, though it

varies in distinctness, is always present, and is thus

a characteristic of Whitings of all ages. The ventral

fins are milky white.

The abdominal cavity extends a good distance

behind the vent, almost to the end of the first anal fin.

It is lined with a. silver-gray membrane of a yellow

lustre and thickly strewn with small black dots. The

intestinal canal is long, with the stomach produced into

a long blind sac and, when empty, of almost the same

diameter as the oesophagus, and extending to a line with

the vent. The pylorus lies fairly far forward, the pyloric

part of the stomach being somewhat compressed and

elongated, and the origin of the intestine is furnished

with numerous appendages of different lengths, the gall

duct opening just in front of them. The intestine

subsequently forms four bends before it terminates.

The liver is large, of a whitish yellow colour, and is

made up of three lobes, the longest of which is of

almost uniform breadth and triangular, and extends to

the end of the abdominal cavity on the left side. The

middle lobe is short and the broadest of the three,

with thin edges. The right lobe is somewhat longer

than the middle one, but narrow and sharply pointed.

Under the base of the last lobe lies the gall-bladder,

which in a specimen 50 cm. long is of the size of an

acorn, transparent, thin, and filled with a clear, light

greenish fluid. The spleen is of a. dark chestnut-brown,

triangular, and oblong with pointed corners. The ovaries

are united at the middle into one single chamber, and

the oviduct, which is rather wide, and opens just be-

hind the rectum, issues from the loiver wall of this

chamber. The testes, as in most of the Cods, are lobate

and laid in folds resembling the cerebral convolutions

in the Mammals. From the kidneys, which lie along

the spine and are supported by the air-bladder, the

urethra passes through a fine aperture, and enters the

abdominal cavity about half-way between the vent and

the end of the cavity. It widens suddenly into an

oblong, vesicular duct, which runs forward, again con-

tracts, and opens into a small papilla just behind the

genital opening. The air-bladder is very large and

extends along the whole dorsal side of the abdominal

cavity from beginning to end, being attached on each

side by transverse ligaments and covered by the peri-

toneum. In front, on the inside of the bottom of the

air-bladder, we find a large, glandular swelling (vaso-

ganglion) furnished with capillary vessels. The air-

bladder also sends out in front two long, curved ducts

that ascend towards the head.

The geographical range of the Whiting extends at

least from North Cape along the ivest coast of Europe

to Spain; and if Steindachner is right, as seems quite

probable, in his identification of the species with Gadus

euxinus, the Whiting is also common in the Adriatic

and the Black Sea. Heuglin® states that he took a

specimen of the Whiting off Waigatz (between Nova

Zembla and Russia); but up to the present no other

instance has been recorded of the occurrence of the

species in the Arctic Ocean east of Norway, even in

Varanger Fjord, or in the White Sea. Throughout

the west coast of Scandinavia the Whiting is plentiful,

especially among the islands. It is also common all

round Denmark and by no means rare in the south

of the Baltic, in certain years at least, as far north as

Blekinge. On the coast of Gothland, though there it

may lie merely an occasional visitor, one specimen was

taken off Wisby in the spring of 1865, according to

Lindstrom. According to Faber it occurs, though

only seldom, on*the south coast of Iceland and off the

Faroe Islands, but is wanting on the north coast of

Iceland. Nor has it been met with off Greenland or

on the North American coast. In the Pacific its place

is taken by a near relation, Gadus proximns.

In the island-belt of Bohuslan the Whiting is one

of the commonest species of the genus, and is taken

in quantities all the year round. When other fish fail

him, the fisherman of Bohuslan can always procure

enough Whiting for his daily wants. This fish, espe-

cially when the Herring is scarce, thus gives the poor

man an unfailing supply of food to fall back upon;

and in this capacity the Whiting is of no small ser-

vice, though its inconsiderable size is a drawback which

deprives it, to a considerable extent, of value from a

commercial point of view. On the west coast of Scan-

dinavia the Whiting is also an object of sport; and on

a fine summer or autumn night one may often see

Reiseii nach dem Nordpo] arnicer 1870 und 1871, Th. 3, p. 219.
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persons row out to tish for Whiting whose means ren-

der it a question more of pleasure than of profit.

The Whiting, like all its near relatives, is a fish-

of-prey, and may well he regarded as the boldest and

most voracious of them all, especially if we take its

smaller size into consideration. It lives exclusively by

prey, attacking not only feeble victims, such as crusta-

ceans and worms, but principally small fishes. The

Herring especially attracts its attention. When large

shoals of Herrings enter the island-belts, the Whiting

collect and continually annoy this 'weak and defenceless

fish. The movements of the Whiting are fairly quick

when in the act of seizing its prey, but at other times

it swims slowly, seldom lying still on the watch for

some victim, but roving steadily about, letting nothing

escape its notice that may serve as food. Though

several specimens may often be seen in company, the

Whiting does not lead a sociable life, and does not

assemble in large shoals even during the spawning-

season. It is no great wanderer, but stays all the year

round in the neighbourhood of its birthplace and the

places that it knows. It prefers fairly deep water with

a soft, sandy bottom, and is seldom caught on a rocky

bottom, except where small patches of sand occur. The

ordinary depth at which the Whiting may be found

during the whole summer, is between 12 and 16 fa-

thoms. Towards autumn it ascends into shallower

water, and in the month of October the fry and the

smaller specimens haunt the shore and the piers at a

depth of no more than a foot. Like the Cod it some-

times enters large rivers, at least where there is a

layer of salt or brackish water at the bottom; and Malm

states that in the River Gotha the Whiting goes up to

Hising Bridge, and is often caught by boys fishing at

Stora Boinmen Bridge in Gothenburg.

About Christmas the ovaries and milt-sacs begin

to develop, and in February they have generally reached

their full size; but the spawning takes place later in

the year, though the season varies considerably. In

April one may find some fish that have spawned, others

that are ready to spawn, and others still with hard roe.

The Whiting does not spawn in so large companies as

many other species, especially most fresh-water fishes,

but retires quietly out of sight into deep water, so

that we have no trustworthy information on this point.

However, what we have now learnt of the spawning

of the Cod and of the development of its eggs floating

in the sea, probably applies on the whole to the spatvn-

ing and the early stages of the Whiting as well. Early

in the summer the eggs are hatched, and the fry may

then be seen assembled in fairly great number under

the large jelly-fish ( Ci/anea capillata), in which the sea

abounds. Thus the fry of the Whiting, like those of

the Cod and other fishes, fly for shelter to these crea-

tures, and feed upon the crustaceans which live as

parasites in the body of the jelly-fish or adhere to its

long, filiform, and slimy tentacles. During the sum-

mer it is useless to look for the fry close in shore,

and small Whiting from 10 to 12 cm. long may often

be seen keeping close to a jelly-fish for hours, follow-

ing its sluggish movements in a manner that seems to

indicate a certain intimacy and mutual confidence be-

tween these strangely-assorted companions. From this

fact ignorant fishermen draw the false conclusion thatO

the Whiting “is generated” in the jelly-fish and reared

by them.

At first the fry grow pretty rapidly, being between

10 and 12 cm. long when they make their way to the

shallows in October. Some fishermen are of the opi-

nion that the Whiting is capable of reproducing its

species in its second year; but no decisive proof of

this is procurable, and the assertion is positively con-

tradicted in other quarters.

During the whole winter the Whiting keeps to its

autumn haunts, and does not return to deep water

before the spring.

Among all the Gadoid species the Whiting, when

cooked fresh, has the finest and most palatable flesh,

and is, therefore, in high repute for the purposes of

the table. When salted or dried it loses a great por-

tion of its good flavour, and is much inferior to most

of the larger species. In Scandinavia it is only seldom

cured in the latter manner, and never for sale; but if

a fisherman takes a larger quantity of Whiting than he

can dispose of fresh or consume himself, he is obliged

to have recourse to oue of these methods of preserving

the remainder for his own use. When dried, the Whit-

ing grows as hard as dry glue, and is therefore known

in England as budehorn.

The Whiting-fishery gives employment to most of

the island fishermen at the periods when no more im-

portant and lucrative fishery occupies their time and

attention; and is pursued all the year round by the

old and weak, as well as by children, who are inca-

pable of taking part in the more important fisheries,

and whose presence is not required there.
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The Whiting is taken principally by the hand-line

or, as it is called in Bohuslan, the dorj. Though only

one or at most two fish can be caught at the same

time by this method, still this fishery is very produc-

tive at spots where the Whiting is plentiful. A few

hours are often enough to procure sufficient food for

the day’s requirements. With hand-lines the Whiting

is taken all the year round, the only conditions of

success being that the fisherman knows how to choose

the fishing-ground according to the time of year and

is acquainted with the nature of the bottom. The lines

may lie used at all hours of the day, but to the best

purpose from dawn well into the forenoon and in the

evening towards dusk. In summer the lines are plied

from a boat which is kept stationary either by putting

out a grapnel or by measured strokes of the oars. The

latter method of counteracting the wind and current

is known in Bohusl&n as
“
andofva In autumn and

winter the fishing is carried on at the landing-places

with an ordinary rod, either a “sink-rod” (sdnkspd) or

a float-rod (flotspo). Sometimes the fisherman fastens

his boat to the pier, and uses a hand-line from

the boat. The flesh of a live mussel (Mytilus edulis)

is the best bait, but it must not be taken out of

the shell until required for use. If the mussel is

large, it is cut in two. However, as this bait is

often difficult to procure or too dear for the fisher-

man, he has recourse to the expedient of using it

only until he catches a fish, and then employing a

bait of fresh Whiting cut into slices of suitable length,

at which the Whiting bites readily. At a pinch one

may begin with other shell-fish, shrimps, worms, or

small fishes, for the Whiting is by no means hard to

please.

In the seine, especially the large Herring-seine,

the Whiting is taken in considerable quantities; but

the greater part of the catch is made up of fry or

Whiting of small size, and at the seine-fishery no spe-

cial attention is paid to this fish. In Bohuslan, how-

ever, very small seines (solvader ,
kassevader

)

are also

used to procure all sorts of small fish for the fisher-

man’s daily wants; and this method has been found at

the same time less troublesome and more productive

than the hand-line. Whiting form the principal part

of the catch in these small seines, which can only be

used, however, at certain spots, where the bottom is

so even that the seine can be drawn ashore without

becoming entangled. It is also difficult to employ these

seines in summer, on account of the multitude of jelly-

fish with which the sea then swarms, and which en-

tirely fill the seine when it is hauled up. In autumn

again, the long seaweed gives great trouble by twist-

ing and entangling the whole seine.

The Whiting-fishery is of no inconsiderable value.

The home-consumption of Whiting among the fishermen

themselves can hardly be estimated with any exactness;

but the supply of fresh Whiting brought to Gothen-

burg Fish Market in the year 1879 is put down by

v. Yhlen 6
at 1,607,400 fish of a total value of about

45,000 crowns (£2,500), taking about 2
4

/5 ore (

3

/8 d.) as

the average price of each Whiting. On the Scotch coast

during each of the years 1887 and 1888 nearly 4 million

Whiting were taken, of an estimated value of between

£26,000 and £27,000°. (Fries, Smitt.)

The next two species are so closely related to each

other that several writers, not without reason, have

united them into one species. We shall also find that

the relations of development between them are intimate

in the highest degree.o o

a Old Norwegian anclova
,
used in the same signification, from and, against, and pcefa, to press. Tit.

b Intern. Fisch. Ausst. Berlin 1880, Swedish Catal., Append. I.

c Fish Trades Gazette, vol. VI, No. 297 (26th Jan., 1889), p. 8.
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THE BIB (sw. skaggtorsken).

GADUS LUSCUS.

Plate XXII, A, fig. 2.

Length of the base of the first anal fin more than half the distance between this fin and the tip of the snout.

Zipper jaw most prominent. Length of the lower jaw at least about 44 % of that of the head , which (at least

in adult specimens) is more than 24 % of the length of the body. Least depth of the tail (at least in adult

specimens) more than 5 % of the length of the body, than 49 % of the length of the lower jaw, than 51 % of the

distance between the tip of the snout and the hind extremity of the maxillary bones
,
or than 44 % of the length

of the base of the third dorsal fin. Distance between the tip of the snout and the hind extremity of the maxillary

bones more than 84 % of the length of the lower jaiv, but less than the length of the centred fins. Length of the

snout less than 8 % of that of the body, than 66 % of the postorbital length of the head, or than 64 % of the

length of the lower jaw. Greatest depth of the body more than
1

/i of its length, and the greatest thickness, which

is about equal to the postorbital length of the head, more than 11 % of the length of the body. Coloration above

yellowish brown or red, belly white: lateral line only slightly, if at all, darker “ than the colour of the body: a

blackish spot at the upper part

R. br. 7; D. 12— 14|22 6—
26| 18—20 ;

A. 27—30 c |l8 rf— 21

;

P. 19 —20

;

V. 6; C. #+ 20—22 + *; Vert. 48.

Syn. Asellus luscus

,

Willughby, Hist. Pise., p. 169. Tacaud,

Duham. Tr. Pecli., part II, sect. I, p. 136, tab. 23, fig. 2.

Gadns, No. 6, Art., Gen., p. 21; No. 5 et 12, Syn., p. 35

et 37 ;
No. 6, Spec., p. 65.

Gadus luscus, Lin., Syst. Nat., ed. X, tom. I, p. 252; Mus.

Ad. Frid .,
tom. II prodr., p. 69; (?) Faber, Tidskr. Naturv.,

Kbhvn, vol. V (1828), p. 219; Jenyns, Man. Brit. Vert.

Anim
., p. 442; Fries, Stand. Fisk., ed. I, p. 78; (?) Kr.,

Danin. Fiske, vol. II, p. 77 ;
Nilss., Skand. Fn

.,
Fisk., p.

545; Gthr, Cat. Brit. Mus., Fish., vol. IV, p. 335; Malm,

( Gadulus), Gbgs, Boh. Fn., p. 482; Mor. {Gadus), Hist.

Nat. Poiss. Fr., tom. Ill, p. 233; Day, Fish. Gt. Brit..,

Irel., vol. I, p. 286, tab. LXXX; Petersen, Vid. Meddel.

Naturh. For. Kbhvn 1884, p. 157; Lillj., Sv., Norg. Fn.,

Fisk., vol. II, p. 68; Hansen, Zool. Dan., Fiske, p. 65,

tab. IX, fig. 2.

Gadus barbatus, Lin., (p. p.) Syst. Nat., 1. c.
;
Bloch (Der

breite Schellfisch), Naturg. Ausl. Fisch., part. 2, p. 105,

tab. CLXVI; Esm., Skand. Naturf. 4:de Mode, Christ. 1844,

Forh., p. 230; Malm, Gbgs Vet., Vitt. Samh. Handl., N.

Tidsf., H. 2, p. 107 c. tab.

Gadus minutus, Steind., Stzber. Akad. Wiss. Wien, Math.

Naturw. Cl., LVII, i (1868), p. 704; Winth., Naturh.

Tidskr. Kbhvn, ser. 3, vol. XII, p. 29; Mor., 1. c., p. 231.

The Bearded Cod (Skaggtorsken ) or Broad Cod

(Bredtorsken), as Nilsson called it, lias been well-known,

ever since the times of Willughby and Duhamel, to

of the base of the pectoral fin.

English zoologists by the trivial names of Bib, Blinds,

and Whiting Pout, and in France by that of Tacaud.

Among the Cods it has the deepest and (in proportion

to the depth) most compressed body, as well as the

relatively longest barbel. The name of luscus is derived

from the loose membrane over the eyes, which gener-

ally swells and grows more and more opaque after the

death of the fish. The skin of the tins too, especially

at their bases, is sometimes much swollen, loose, and

slippery.

According to Malm, who had the opportunity of

examining the fish during life and just after its cap-

ture, the colour of the upper half of the body is red-

dish brown with a faint dash of yellow, that of the

lower half lighter, with a bluish gray tinge, but pass-

ing towards the belly into 'whitish. The whole bodv,

except the extreme ventral margin, is finely strewn

with small, blackish brown dots. The sides of the

body have a lustre of gold or silver, sometimes with

a greenish tinge. The lateral line is golden yellow,

but for the first half of its length brownish. The fins,

according to Day, are bluish black and darkest at the

margins. This coloration is sometimes diversified, how-

ever, by transverse bands across the body, traces of

“ In specimens preserved in spirits lighter.

b Sometimes 20, according to Gunther.
c

„ 35, ,, ,, Jenyns.
d

„ 17, ,, ,,
Moreau.
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which may be found in one of the specimens sent by

Mr. Hansson from Stromstad to the Royal Museum.

Day speaks of live or six of these dark, broad bands,

but Moreau of three broad, whitish gray ones. The

iris, according to Malm, is brown with a golden lustre,

but has a narrow, brassy ring next the pupil.

The Bib is one of the rarest fishes in Scandinavia,

and has only been met with a few times, in most in-

stances on the coast of Bohuslan. In May, 1827, it is

true, Faber (1. c.) took a Cod off the Skaw that was

determined at the Museum of Copenhagen as a Gaelics

hcscus: but the specimen is missing, and Faber’s de-

scription is not enough to decide the question whether

the specimen belonged to this species or to the follow-

ing one". Fries, in the first edition of this work, was

the first to include the Bib with certainty in the Scan-

dinavian fauna, on the strength of a specimen that he

received at Fiskebackskil (Bohuslan) in November, 1836.

This specimen was 32 cm. long, and is still preserved

in the Royal Museum. At a more recent period, be-

tween 1849 and 1874, Malm received 6 specimens, all

solitary, from the southern island-belt of Bohuslan,

which were between 20 and 33 cm. long. Mr. C. A.

Hansson has furnished the Royal Museum with two

specimens, a female from Sacke Fjord, taken in August,

1880, in 40 or 50 fathoms of water, and a male, taken

in Stromstad Fjord, in August, 1882. Both these spe-

cimens are 30 cm. long-. The Bib is no less rare in

Denmark, though, according to Petersen, it has been

found in recent years once (in 1880) off the Skaw,

and once (1884) off Agger. On the Norwegian coast

it has not yet been observed. All round Great Britain

and Ireland, on the other hand, it is common, and

still commoner further south, in the Channel and on

the west coasts of France and the Spanish Peninsula.

On the Mediterranean coast of France, according to

Moreau, it is rare, and is only occasionally met with,

according to Giglioli
6

,
on the coast of Italy.

“It adheres,” says Day, “pertinaciously to one spot,

according to Mr. Dunn, who observes that it is largest

and in the best condition when residing among rocks

upon precipitous coasts as Cornwall. Here it seeks a,

secluded crevice or gully where it conceals itself dur-

ing the day time, sometimes thousands seeking the

same spot. At twilight it sallies out, as it usually

feeds only at night time, extending its excursions over

the high grounds and on to the low rocks and sands

beyond, but not going very far. Assemblages of these

fish are known as “chains of bibs,” two or more of

which may be found so close together as to be merely

divided by a ledge of rock of a few feet in width; one

chain of bibs may be light coloured and the contigu-

ous one banded with dark. In mild winters it re-

mains in these haunts, but if cold and stormy it retires

to the deep sea, returning again in spring. It also

appears partial to living inside wrecked vessels. It

prefers rough ground or shelving rocks arising from

a sandy soil. The knowledge of the exact localities

where these fish reside has been kept in some fisher-

men’s families for generations. It thrives pretty well

in an aquarium, but after a time becomes of a lighter

colour.” It lives on small fishes, crustaceans, and mol-

lusks. The spawning-season occurs in spring. It is

taken in the same Avay as the other species of this

family; and large Bibs — Yarrell" saw a specimen 16

in. long, and Blake'2

states that they attain a weight

of 4 lbs. — are excellent eating.

a “The second dorsal fin of the same shape as the first anal and set opposite it.” The greatest depth of the body (24' 1 % of its

length) also points to Gadus minutus; but the depth of the tail in front of the caudal fin (5'5 % of the length of the body) refers the spe-

cimen to Gadus luscus.

b Espos. Intern. Pesca, Berlino 1880, Sez. Ital., Cat., p. 96.

c Hist. Brit. Fish., ed. 2, vol. II, p. 239.

d Zoologist; 1866, p. 507.
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THE POOR, OR POWER GOD (sw. glyskoljan).

GADUS MINUTUS.

Plate XXIV, fig. 2.

Length of the base of the first anal fin more than half the distance between this fin and the tip of the snout.

Upper jaw most prominent. Length of the lower jaw at least about 48 % of the length of the head , which is

less than 24 % of the length of the body. Least depth of the tail less than 5 % of the length of the body , than

43 % of the length of the lower jaw
,
than 46 % of the distance between the tip of the snout and the hind ex-

tremity of the maxillary bones , or than 31 % of the length of the base of the third dorsal fin. Distance between

the tip of the snout and the hind extremity of the maxillary bones
,
more than 88 % of the length of the lower

jaw, but less than the length of the ventral fins. Length of the snout less than 8 % of that of the body
,
than

70 % of the postorbital length of the head, or than 62 % of the length of the lower jaw. Greatest depth of the

body generally less than
1

/i of its length , and the greatest thickness, which is about equal to the postorbital length

of the head, less than 11 % of the length of the body. Coloration like that of the Whiting, but without the black

spot at the base of the pectoral fin, or with only a faint trace thereof.

R. hr. 7; D. 12 — 15] 19—25 1

9

—24
; A. 25—31 |20“—22 6

;

P. 17— 19; V. 6; C. w +19—23 + ,r; Vert. 50.

Syn. Asellus mollis minor I. omnium minimus, Willughby, Hist. Pise.,

p. 171 (e mari Mediterraneo); Jago apud PiAiUM, Syn. Meth.

Pise., p. 163 (e littore cornubiensi).

Gaclus No. 7, Art., Gen., p. 21; No. 8, Syn. p. 36 (ex

Will, et Jag.).

Gachis minutus, Lin., Syst. Nat., ed. X, tom. I, p. 253 (ex

Art.); Jenyns, Man. Brit. Vert. Anim ., p. 444; Fries,

Skand. Fisk., ed. I, p. 78, v. Wright, tab. 17; Kr., Damn.

Fiske, vol. II, p. 61; Nilss., Skand. Fn., Fisk., p. 547;

Thomps., Nat. Hist. Irel., vol. IV, p. 181; Gthr, Cat.

Brit. Mus., Fish., vol. IV, p. 335; Steind., Stzber. Akad.

Wiss. Wien, Math. Naturw. Cl., LVII, i (1868), p. 704;

Coll., Fork. Vid. Selsk. Christ. 1874, Tillsegsh., p. 109;

ibid. 1879, No. 1, p. 66; Malm (Gudilins'), Gbgs, Boh.

Fn., p. 484; Winth. ( Gaclus), Naturb. Tidskr. Kbhvn, ser.

Ill, vol. XII, p. 29; Day, Fish. Gt. Brit., Irel., vol. I,

p. 288, tab. LXXXI, Mob., Hoke,. Fisch. Osts., p. 77;

Storm, Norsk. Vid. Selsk. Skr. (Trondhj.) 1883, p. 33;

Petersen, Vid. Meddel. Naturh. Foren. Kbhvu 1884, p. 157;

Lili.j., Sv., Norg. Fisk., vol. II, p. 76; Hansen, Zool. Dan.,

Fiske, p. 66, tab. IX, fig. 3.

Gadus luscus, Bl., Syst. Ichth., posth. ed. Schneider, p. 8,

tab. 2; Nilss., Prodr. Ichth. Scand., p. 41; Schagerstr.,

Physiogr. Sallsk. Tidskr. (1838), p. 298.

Ohs. Like the Bib the Poor, or Power Cod of the English fisher-

men and the capelan of the French has been best known and easiest

to determine, from remote times, by these names, given it originally

by fishermen and in trade. Willughby and Bay did not know the

English form, and on their authority Linnaeus clung to the opinion

that Gadus minutus occurred only in the Mediterranean. Jago had,

however, referred both forms to the same species; and Artedi ap-

proved of this identification, but suffered the species to retain an in-

correct character (ano in medio corporis) which was one of the causes

that betrayed Bloch (Fische Deutschlands, II, p. 167, tab. LXVII,

fig. 1) into confounding Gadus minutus with a young Gadus callarias.

In this way Gadus minutus was introduced into the Swedish fauna

in Retzius’s edition of the Fauna suecica of Linn.eus (p. 319); and

when Nilsson in his Prodromes undertook to correct the mistake, he

consulted Bloch’s posthumous work, where a Poor Cod is evidently

figured under the name of Gadus luscus.

The Poor Cod is one of the two smallest species

of this genus that still inhabit Scandinavian waters.

Its length is usually between 15 and 20 cm., and sel-

dom exceeds 23 cm.' That which distinguishes the

Poor Cod at the first glance from most of the other

species, is the deeper and more compressed form of the

body, the eminently large eyes, the large and distinct

scales, and the 'plain colour of the body.

The greatest depth of the body, which in this

species occurs between the beginning of the second

dorsal tin and the vent, is in young specimens about

equal to the length of the head, but in old somewhat

greater, thus varying between 19
1

/ 2
and 2

4

1

/2 % of the

length of the body. The greatest breadth (thickness)

is about equal to half the greatest depth or somewhat

less, and we have never found it to be quite so much as

11 % of the length of the body, though very nearly so.

The forehead is slightly convex, and curves down-

ward towards the short, blunt, and sloping snout. The

° Sometimes 17, according to Lilljeborg.

6 Sometimes 23, according to KrOyer.
c Nilsson, according to his own statement, however, had seen a specimen 26 cm. in length.
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length of the head is between about 22
1

/2 and 2372 %

of that of the body. The length of the snout, as in

the Bib, measures about 28—30 % of that of the head,

but is always at least somewhat less than the longi-

tudinal diameter of the eyes, though these two mea-

surements may approach each other so closely as to

represent respectively 6‘6 and 6‘7 % of the length of

the body or 29'6 and 30‘1 % of that of the head. The

eyes are very large, their longitudinal diameter varying

between about 34 and 30 % of the length of the head.

Their position is the same as in the Whiting; but the

distance between them is much less than their dia-

meter. The nasal cavities lie just in front of the eyes,

and the anterior nostrils are, as it were, cucullate. The

mouth is turned obliquely upward, but in other re-

spects resembles that of the Whiting, though the upper

jaw is not so long in proportion to the lower. The

intermaxillary teeth form a card, which grows narrower

behind, and contains teeth of uniform size; but in the

outer row we find a few (4— 6), large, scattered ca-

nines, smaller and more scattered than in the Bib. In

the under jaw, as in the case of the Bib, there are

only two rows of teeth, those in the inner row being

larger and more scattered. On the head of the vomer

the teeth are set in a curve, or a broad angle, open

behind. The tongue is small, sharply rounded, spatu-

late, and free only at the extreme margin. Under the

chin we find a fairly long barbel, which is, however,

shorter than in the Bib, and measures less than the

diameter of the eye. The branchiostegal membrane

is interiorly rather broad and only slightly incised;

the rays are sometimes 8 in number, but generally, as

in most of the Cods, only 7. The branchiostegal mem-

brane is more rounded on the sides of the head than

in the Whiting, with a pointed corner at the top, in

which lies the tip of the gill-cover, here almost imper-

ceptible, but in the Bib more distinct and pungent.

The scales are larger than those of the Whiting.

They are imbricate, and set in fairly regular rows, but

are loosely attached and deciduous. They are thin and

show regular striations. If we begin to count at the

vent, and follow an arcuate row of scales to the lateral

line, this row proves to contain about 39 scales. The

scales cover half the caudal fin; and very small ones

may be found covering the bases of the other vertical

fins and the outer surface of the base of the pectoral

fins. The lateral line curves distinctly upwards, as in

the Whiting, and is of similar structure.

The vent lies about opposite the beginning of the

second dorsal fin, and generally a little behind the end

of the first third of the length of the body.

The pectoral fins are pointed, of a lancet shape, and

extend a good way behind the vent, their length being

about 15— 17 % of that of the body. They contain

2 simple rays and 15—17 branched at the tip. The

third and fourth rays are the longest, the following

ones gradually decreasing in length. The ventral fins

are set just in front of the perpendicular from the base

of the pectoral, are narrow, long, and very pointed,

their length being about 1

1

1

/2
—1472 % of that of the

body, and extend behind the vent. They are composed

of 6 rays, the first two long and simple, with free tip,

the second longest, and the others gradually diminishing

in length and branched at the tip.

The first dorsal fin begins almost vertically above

the insertion of the pectoral fins, rises into a triangle

with rounded apex, and is higher than the second

dorsal, its height being greater than its length at the

base, and measuring about 1

4

1

/ 2
—16 % of the length

of the body, while its length is only 1072
—12 % thereof.

It contains 2 or 3 simple, and from 10 to 12 branched

rays. The third ray is the longest, the others gradu-

ally decreasing in length. The second dorsal fin rises

straight up in front and slopes evenly behind. Its

length is about 25—27 % of the length of the body, and

its height about 11— 1 3 % of the latter length. It is

made up of 2 simple, and (generally) 19 or 20 branched

rays, with the second ray longest. The third dorsal

fin is of the same shape as the second, but much

shorter, though sometimes of the same height. It con-

tains 3 or 4 simple rays and (generally) 16 or 18

branched ones, the first of the latter being the longest

ray in the fin.

The first anal fin is almost exactly analogous to

the second dorsal, but is of somewhat greater extent,

and in young specimens of somewhat greater, in old

of equal or somewhat less height. Its length is about

27—31 %, and its height about 13— 11 % of the length

of the body. The anterior corner is also much more

rounded, the sixth ray being usually the longest. It

is composed of 5 or 6 simple, and (generally) 20—23

branched rays. The second anal fin is of about the

same shape as the third dorsal, which it also resembles

almost exactly in other respects. Its length is about

18— 1

5

1

,/2 % of that of the body, its height about 8—12 %

of the latter length. It contains 3 simple, and (generally)
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18 or 19 branched rays. The fourth or fifth ray is

the longest.

The caudal fin is slightly forked, but when it is

expanded to its full size, the hind margin is quite

straight.

The internal organs show no essential differences

from those of the Whiting, except that the peritoneum

is more densely mottled with black, and that the py-

loric appendages are somewhat fewer in number.

During life the Poor Cod is a handsome fish enough,

though its colour is more monotonous than that of most

of its relatives. As is the case with most fishes, the

colour fades soon after death, its brilliancy is lost, and

the appearance of the fish is entirely changed. Our

figure (Plate XXIV, fig. 2) is a fairly accurate repre-

sentation of the true colour of the Poor Cod during

life, with all its phases, and we need, therefore, do

little beyond referring the reader to the figure. The

whole of the upper part of the body, above the lateral

line, is of a peculiar, yellowish brown colour, which

gradually grows lighter down the sides, with a marked

coppery lustre. The belly is of a somewhat dark, sil-

very gray, shading distinctly into brassy yellow up the

sides. The fins are rather dark, of the general colour

of the body but lighter at the margin, and like the

body are thickly strewn with fine, black dots.

The Poor Cod (Sw. glysJcoljan or glysan, Norw.

kolje) occurs rather sparingly, though it is not rare,

on the coasts of Scandinavia. Its range is really con-

fined to the western islands, from Trondhjem Fjord

south along the coasts of Norway and Bohuslan. In

the Cattegat is goes as far as Kullen and along the

Swedish side of the Sound. Mobius and Heincke state

that on one occasion, in November, 1874, three speci-

mens between 18 and 23 cm. long were taken off

Kiel. On the coasts of Great Britain and Ireland it is

more common, and probably on the north-west coast

of France, though Moreau remarks that he never suc-

ceeded in procuring a specimen thence. Steindachner

found the species both on the west and east coasts of

the Spanish Peninsula; and, as we shall soon see, there

is scarcely any reason for establishing a specific distinc-

tion between the Poor Cod and the “capelan,” which

sometimes occurs in enormous numbers on the Medi-

terranean coast, of France, and according to Giglioli

and Ninni“ is common on both sides of Italy.

As the Poor Cod frequents fixed and rather cir-

cumscribed localities, where it collects in companies

and has its true home, our success in finding it de-

pends on our previous knowledge of these localities,

unless we hit upon them by accident. These haunts

of the Poor Cod lie in deep water, at a depth of about

12—20 fathoms, and on a sandy bottom, close to pre-

cipitous shelves of rock. According to the fishermen

it stays here all the year round, a,nd undertakes no

long journeys.

The Poor Cod is said to spawn in the first days

of spring, as in February and March the ovaries are

full. Risso
6

gives April and May as the months in

which the Mediterranean capelan is full of roe. Though

we have as yet no further trustworthy information of

the manner in which the spawning is performed, we

may assume that the Poor Cod differs only slightly

in this respect from the other species of the genus.

Neither this fish nor its fry are ever seen close in

shore; and that it does not frequent the littoral region,

under ordinary circumstances at least, is shown by the

fact that it is never taken in the seine. It lives on

small victims, consisting chiefly of crustaceans and

mollusks. Its flesh is fine and of good flavour, and is

consumed in the same way as that of the Whiting.

The insignificant size of the fish renders it better

adapted, however, to be used as bait for the larger Cods.

The only tackle used in Scandinavia in fishing for

the Poor Cod is the hand-line or dorj. By using quite

small hooks and a bait of common mussel, the Poor

Cod may be taken freely, for it both bites readily and

is easily hooked. To ensure success, however, one must

have an accurate knowledge of the haunts of the fish,

and the hook must be held close to the bottom. On

the English and Irish coasts the Poor Cod is taken

pretty frequently in the trawl or in crab and lobster

pots. In the Mediterranean it is caught principally in

the gangui, an engine which in construction and man-

ner of employment is a compromise between the seine

and the trawl. (Fries, Smitt.)

° See the Italian Catalogue of the Fisheries Exhibition at Berlin in 1880.
b Eur. Merid., tome III, p. 226.

63Scandinavian Fishes.
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The question still remains whether the Bib and the

Poor Cod are really distinct species. Up to this point

we have followed the opinion maintained by Feies in

the former edition of this work and the generally ac-

cepted one. In most cases too, the characters given in

the above diagnoses should be sufficient to prove the

specific distinction. Steindachner has remarked, how-

ever, that the difference in the depth of the body is

merely a character of age". He has also referred to the

same category the character given by Moreau and

Gunther and derived from the distinct separation of

the anal fins in Gadus minutus and their union in G.

luscus. The length of the snout in proportion to that

of the body affords no constant difference, though it

follows the rule of the changes of growth and is greater

in the larger Bib; and the size of the eyes has been

long since ascertained to undergo a relative diminution

with increasing age. We are further met by the in-

dividual variations. Thus, in the largest Poor Cod

measured by Kroyer the greatest depth of the body,

contrary to the general rule, is at least somewhat greater

than the length of the head; and this variation goes

still further in one of Fries’s type-specimens of this spe-

cies which is still preserved in the Royal Museum. In

this specimen, which is 163 mm. long, the greatest

depth of the body is 24 % of its length, while the length

of the head is only 22’/
2 % thereof. In the largest spe-

cimen from Christiania Fjord examined by Collett, the

length of the head was somewhat less than 22 % of the

length of the body, but the greatest depth very nearly 26%.

The natural connexion between the forms is best

illustrated, however, by a reference to the average

changes of growth in the relations which apparently

show constant differences. Partly on this account, and

partly instead of a fuller description of the Bib, we

here give the following table.

A

Gadus

v e r a g e i

minutus

n

G. luscus

Maximum or minimum
in these specimens

3 specimens. 2 specimens. 3 specimens. G. minutus G. luscus

Length of the body expressed in millimetres 152 207 305 _ _
,, „ „ head in % of the length of the body 22.9 23.o 24.7 <24 >24

Distance between the first dorsal fin and the tip of the snout ,, „ ,, ., ,, .. 27.i 27.5 29.6 — —
,, „ ,, second ,, .. ,, „ ,, ,, 37.8 38.9 43.3 <40 >42

?? n third ,, ,, ,, ,, ,, ,, ,, ,, v ,, ,, ,, ,, ,, ,, 63.5 63.5 66.8 — —
Length of the base of the third dorsal fin „ ,, „ ,, ,, ,, ,, 16.9 16.i 13.0 ->15 <14

„ •, „ „ „ first anal „ „ „ „ ,. „ „ ,. 27.7 29.8 35.6 <32 >33

„ „ pectoral fins „ „ „ „ „ „ „ 15.7 16.2 18.0 <17 >17

„ „ „ ventral „ „ „ „ 12.i 14.2 15.6 <15 >15

Longitudinal diameter of the eyes ,, ,, ,, ,, ,, ,, ,, . ... 7.4 7.2 6.5 — —
Breadth of the hind extremity of the maxillary bones

,, ,, „ ,, „ ,, „ 2.o 2.4 2.7 <2.5 >2.6

» i) n » » » „ „ „ „ „ „ „ „ „ „ lower jaw 18.2 20.6 22.7 <21 >21

„ „ ,, ,, ,, „ ,, ,, „ in % of the longitudinal diam. of the eye 28.4 33.7 40.7 <.35 >38

Breadth of the interorbital space in % of the base of the third dorsal fin 31.3 34.4 43.9 <35 >42

Length of the snout in % of that of the base of the first anal fin 23.9 22.3 19.9 — —
Distance between the ventral fins and the beginning of the first anal fin in % of the length of the body 15.5 15.2 11.7 — —

v » >! ,i >, „ ,, „ „ „ „ „ ., „ „ „ „ „ „ „ pectoral fin 98.7 95.3 65.2 >84 <76

„ „ „ ,, „ „ „ „ ,, „ „ „ ,, „ „ „ „ base of the first anal fin 55.9 51.9 32.8 >46 < 38

Base of the first anal fin in % of the distance between this fin and the tip of the snout 75.i 83.2 99.2 <85 >86

,. „ ,, second „ ,, ,, ,, .. „ base of the first.. 61.3 53.2 44.2 >49 <47

Least depth of the tail in % of the length of the body 4.4 4.7 6.o <5 >5

„ „ ,, ,, „ „ ,, ,, ,, „ middle rays of the caudal fin 51.i 56.o 60.3 <57 >57

v >j » n ii ii ii ii ii ii ii ii snout

„ „ ,, „ ,, ,, „ ,, ,, distance from the tip of the snout to the hind extremity of the

66.3 71.5 84.7 <77 >77

maxillary bones 40.3 43.3 56.5 <45 >51

„ „ ,, ,. „ ,, ,. „ „ length of the lower jaw 38.5 40.4 52.3 <42 >49

„ „ „ „ „ „ ,. „ „ base of the first dorsal fin 37.2 43.2 51.i <45 >48

» » ii ii ii • i ii ii i -i ii third „ 26.o 29.6 48.2 <30 >44

Greatest thickness of the body in % of its length 10.5 10.6 12.2 <11 >11

° Even Kroyer’s measurements show the following result in Gadus minutus :

Length of the body expressed in millimetres.

Greatest depth of the body in % of the length of the body .

173

21.4

190

22.3

222

23. i
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Throughout this table, where the averages in Ga-

<lus minutus increase with age, the averages are greater

in Gadus luscus than in the former species; and where

the averages decrease with age in Gadus minutus
,
they

are also less in Gadus luscus. Thus the two species,

if one chooses to call them so, stand in a very intimate

developmental relation to each other; and the gaps be-

tween the maximum and minimum proportions given

above would no doubt have been tilled in most cases,

if not in all, if Ave had been enabled to examine

younger specimens of Gadus luscus. Between the largest

specimen of Gadus minutus (210 mm. long) in the

possession of the Royal Museum and the smallest

specimen of Gadus luscus (297 mm. long) the gap

is sufficiently Avide to admit of considerable changes

of groAvth.

We have just seen Iioav Gadus navaga and G. gra-

cilis afford the same example of almost identical forms

whose right to the position of independent species may

Avell be questioned, the resemblance between them being

so close that the existing differences may Avell lie re-

garded as the expression of local variations. The case

is the same here. The true home of the Bib evidently

lies round the British coasts, for to the north and south

it becomes rarer and rarer, the further Ave go from this

centre; but in Scandinavian Avaters and, still more fre-

quently, in the Mediterranean its juvenile stages occur

with a certain degree of independence in form and

colour. That these younger forms, even in English

Avaters, should keep apart from the older ones, at dif-

ferent depths and, in most cases, on different bottoms,

coincides Avith our knoAvledge of the other Codfishes

at different ages. Finally, to judge by the observations

made up to the present, the Mediterranean capelan is

distinguished from the Scandinavian Poor Cod only by

its still closer affinity to the Bib.

The folloAving group in the Scandinavian fauna

contains three species, one of Avhich, Gadus Esmarkii
,

never attains the same size as the others, and retains

several characteristics in common with their juvenile

stages. Still, it is distinguished from them in several

respects by the distinct direction of its development,

and also, by the persistency of the barbel under the chin

even in its adult state. Gadus Esmarkii thus ranges

itself nearer the common origin of all the Cods; and

of the true Coalfishes, the Pollack and the Coaltish, the

latter is the further advanced in those respects in Avhich

all three species sIioav a common direction of development.

This appears most distinctly, according to our investi-

gations, in the folloAving respects:

Average in

Gadus Esmarkii. Gadus pollachius. Gadus virens

2
specimens.

3
specimens.

3

specimens.

3
specimens.

3
specimens.

2
specimens.

Length of the body expressed in millimetres in 173

33.2

204 362 105 300

Least depth of the tail in % of the length of the lower jaw _ 30.i 40.8 41.i 43.7 44.9

Length of the snout „ ,, ,, ,, ,, ,, „ „ „ 50.3 53.3 56.o 58.9 65. i 69.3
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THE COALFISH (sw. grasejen).

GADUS VIRENS.

Plate XXIV, fig. 4.

Length of the base of the first anal fin more than half the distance between this fin and the tip of the snout.

Lower jaw most prominent (though sometimes only slightly ), its length being at least about 46 % of that of the

head, but less than 13 % of that of the body. Distance between the tip of the snout and the hind extremity of the

maxillary bones at most about 77 %, but at least about 72 %, of the length of the loiver jaw, and greater than

the length of the ventral fins,
which is less than twice the least depth of the tail, this depth being more than 36 %

of the length of the loiver jaw, than 35 % of the base of the third dorsal fin or of the length of the pectoral fins,

but less than 80 (76?) % of the least breadth of the interorbital space. Distance between the first dorsal fin and

the tip of the snout at least about 30 % of the length of the body. Length of the snout more than 62% of that

of the lower jaw, but less them 70 % of the postorbital length of the head. Length of the middle rays of the

caudal fin less than 6fjt % of the length of the body. Lateral line only slightly and gradually curved

and of a light colour.

R. hr. 7; D. 12—14«j 19—24|l9—22; A. 23—27 6
|20

c—23

;

P. 19—20 d
;

V. 6; C. tu + 23—28+x; Vert. 54—55.

Syn. Colfiscli, Belon, Nat., Div. Poiss. (1555) p. 128.

Asellus niger, Carbonarius (p. 19) et Asellus virescens (p. 20),

Schonev., lchth. Slesv. Hols. (1624).

Gadus dorso tripterygio, ore iinberbi, maxilla inferiore longiore

et linea laterali recta, Art., Gen., p. 20; Syn., p. 34.

Gadus dorso tripterygio, ore iniberbi, dorso virescente, Lin.,

Fn. Suec., ed. I, p. Ill; Gron., Act Ups. 1742, p. 90.

Gadus virens

,

Lin., Syst. Nat., ed. X, tom. I, p. 253; Asc.,

Icon. Rer. Nat., cah. Ill, tab. XXIII; Mull., Zool. Dan.

Prodr., p. 42; Faber, Fische Isl., p. 99; Nilss., Prodr.

Ichtli. Scand ., p. 43; Schagerstr., Physiogr. Sallsk. Tidskr.,

p. 301; Nilss., Skancl. Fn., Fisk., p. 559; Gthr, Cat. Brit.

Mus., Fish., vol. IV, p. 339; Coll., Fork. Vid. Selsk. Christ.

1874, Tilhegsh., p. Ill; ibid. 1879, No. 1, p. 66; N. Mag.

Naturv. Christ., Bd, 29, p. 82; Malm (Pollachius), Gbgs,

Boh. Fn., p. 488; Winth. (Gadus), Naturh. Tidskr. Kbhvu,

ser. Ill, vol. XII, p. 31; Day, Fish. Gt. Brit., Irel., vol. I,

p. 293, tab. LXXXIV ; Jord., Gilb., Bull. U. S. Nat, Mus.,

No. 16, p. 806; Mob., Hcke, Fisch. Osts., p. 79; Lillj.,

*S’y., Norg. Fn., Fisk., vol. II, p. 83.

Gadus carbonarius

,

Lin., Syst. Nat., ed. X, tom. I, p. 254;

Mull., 1. c., p. 43; Faber, 1. c., p. 96; Nilss., Proclr.,

p. 44; Schagerstr., 1. c.. Dek. (Merlangus), N. York Fn.,

part. IV, p. 287, tab. XLV, fig. 144; Kr., Danm. Fisk.,

vol. II, p. 102; Ekstr., v. Wright, (Gadus), Skand. Fisk.,

ed. I, p. 195, tab. 48; Thomps. (Merlangus), Nat. Hist.

Irel., vol. IV, p. 183; Mor., Hist. Nat. Poiss. Fr., tom. Ill,

p. 243; Br. Goode (Pollachius), Fisher ., Fishery Inclustr.

U. S., Sect. I, p. 228, tab. 60.

Colin

,

Duham., Tr. Pe'ch., part. II, sect. I, p. 125, tab. XXI,

fig. 1

.

Gadus purpureus

,

Mitch., Trans. Lit,, Phil. Soc. N. York,

vol. I, p. 370; (?) Dek., 1. c., p. 286, tab. XLV, fig. 147;

Storer (Merlangus), Mem. Amer. Acad. Arts, Sc., n. ser.,

vol. VI, p. 358, tab. XXVIII, fig. 3.

Gadus leptocephalus , Dek., 1. c. p. 288, tab. XLV, fig. 146.

Obs. Even Faber (1. c.) suspected that the Linnaean species

Gadus virens and G. carbonarius, distinguished originally by Schone-

velde (1. c.), were merely different stages of growth of the same

species, the younger Green Cod (virens) lighter in colour than the

older Coalfish (carbonarius). Fries, however, to the best of our know-

ledge, was the first (see the 1st Ed. of this work, p. 77) positively

to maintain the correctness of this opinion. KrGyer (1. c.) has since

given the fullest possible elucidation of this question.

The Coalfish (Sw. Sej, or, as it is most frequently

called, Grasej, to distinguish it from the next species,)

even in Scandinavia attains a length of more than a

metre 6

;
but the smaller specimens which are most com-

mon in the island-belt of Bohuslan, are between 20 and

30 cm. long.

The body is of a handsome form, tapering at both

ends, plump, somewhat compressed, and so deep that

the greatest depth, which occurs at the end of the first

dorsal fin, is between 1

/5 and 1

/i of the total length of

the body. The thickness, measured at the same point,

is about half the depth. The least depth of the body,

just in front of the caudal fin, is on an average only

a Sometimes 15, according to Kr0yer.

6
,, 29, ,, „ Lilljeborg.

c
,, 18, ,, ,,

Ekstrom.

d
„ 21, ,, ,,

Krgyer.

e The largest specimen Malm obtained on the coast of Bohuslan was 1

1

1
/ dm. long. The largest specimen that Kr0YER ever saw,

was of the same length (44 Dan. inches).
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slightly more than 5 % of its length. The back as well

as the belly is rather thick and convex throughout its

length.

The head is of a pointed, cuneiform shape and

middle-sized, its length being in young Coal fish about

26 %, in adult ones 24—23
1

/2 %, of the length of the

body. In young specimens the eyes are fairly large,

measuring nearly
1

/i of the length of the head, but in

older ones this proportion sinks almost to
1
/
6

. They

are set so high that the line drawn from the tip of the

snout to the middle of the caudal fin cuts the eye into

two equal parts. The distance between the eyes, which

is about 7 % of the length of the body, may be equal

in young specimens to the length of the snout; but in

older specimens the distance between the eye and the

tip of the snout grows distinctly longer, though it never

exceeds
5

/4 of the least breadth of the interorbital

space. The nasal cavities —- each with its pair of round

nostrils set close to each other, the posterior larger than

the anterior, which is slightly cucullate — lie in young

Coalfish twice, in older ones nearly three times, as far

from the tip of the snout as from the eye. The mouth

is only slightly cleft. The jaws are of almost the same

length in young Coalfish, but during growth the tip of

the lower jaw advances more and more. In full-grown

Coalfish there is generally no barbel under the chin,

but in young specimens, and sometimes in old, here as

in the Whiting, a small barbel is present (see Day’s

figure for example). The teeth in the maxillary cards

are small and of almost uniform size, those in the outer-

most row being slightly larger than the rest. In the

lower jaw they are set in two rows in front and in one

behind. On the head of the vomer there are two rows,

set in an obtuse angle open behind. The gill-covers

are smooth, with the several bones so closely united

that they apparently form a single whole; the margin

is rounded and smooth. The operculum has a blunt

tip, set high above the base of the pectoral fin. The

gill-openings are large. A broad strip of the bran-

chiostegal membrane of one side of the body is united

to that of the other side, lying across the isthmus, but

not attached to the latter. The gill-rakers are pectinal

in the outer row on the first branchial arch, in the

other rows more tubercular and scattered, though rather

high. The tongue is smooth and white, with dark

edges and broad tip.

The body, cheeks, and face, and the bases of the

fin-rays are covered with fine, imbricated scales. The

lateral line is almost straight, begins at the upper mar-

gin of the gill-opening, slopes slightly downward along

the body, and advances along the middle of the sides

of the tail.

The vent lies at a distance from the tip of the

snout equal to about 36—39 % of the length of the body.

The first dorsal fin is, as usual, short and in front

high with rounded corner. Its base measures about 1

0

1

/ 2

— 13 % of the length of the body, and its height about

9V2
— 12 % thereof. It begins about half-way between

the perpendiculars from the insertion of the ventral fins

and from the anal aperture, at a distance from the tip

of the snout measuring between about 32 % (sometimes

30 x

/ 2 %) and 33 % of the length of the body. It usually

contains 12 or 13 rays, the first two simple, the others

branched at the tip. The second and longest dorsal fin,

the base of which measures about 19—21 \ 2 % of the

length of the body, is highest in front, sometimes even

higher than the preceding fin, and very sloping. It begins

in young Coalfish almost vertically above the beginning

of the first anal fin, in older specimens a little farther

back. It is usually made up of 20 rays, the first two

simple, the others branched. The third dorsal fin re-

sembles the second in shape, but is much shorter, its

base measuring about 13 or 14 % of the length of the

body, and much lower, its height being about 6 or 7 %

of the length of the body. It is also composed in most

cases of 20 rays, the first three of which are simple.

The first anal fin resembles the second dorsal, and

the distance between it and the tip of the snout is

about 42—44 % of the length of the body. The length

of its base, which relatively decreases during growth,

measures about 32—27 % of that of the body. It

usually contains 25—27 rays, the first five simple and

shorter than the sixth, which is the longest and, like

the following rays, branched at the tip. The second

anal fin is analogous to the third dorsal, and is gener-

ally composed of 21 or 22 rays, the first three

simple and shorter than the fourth, which is longest
»>

and, like the rest, branched at the tip.

The caudal fin is deeply forked, with pointed lobes.

The length of its middle rays is only slightly more

than, or even equal to, the least depth of the tail.

The pectoral fins, the length of which is about

14— 13 % of that of the body, are set high and obli-

quely pointed, but rounded at the tip. They are made

up of about 20 rays, the uppermost two simple. The

ventral fins are very small, their length being about
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7
1

/ 2 or 7 % of that of the body, and pointed, with the

second ray longest but only slightly longer than the

first and third. Their insertion, which moves forward

during growth, to a point about 16 or 19 % of the

length of the body distant from the beginning of the

first anal fin, thus lies eventually in front of the per-

pendicular from the tip of the gill-cover. The first

two rays are simple.

The internal organs, of which Schagerstrom" has

given a minute description, are almost like those of its

congeners. The only differences are that, as in the next

species, the right lobe of the liver is only slightly

shorter than the left, and the pyloric appendages are

also extremely numerous.

The coloration, which alters to some extent with

age, is darker in old Coalfish than in young. As a

rule the back and the upper part of the head are dark

olive-green. This colour grows lighter downwards, the

sides a. little below the lateral line
4

,
which is white and

in front almost moniliform, being yellowish gray. Still

lower down the sides turn white, the belly and the

under surface of the head being silver-gray or, at the

very bottom, milky white. All the fins are of a plain,

dark olive-gray, except the anal fins, which are white

at the base, and the ventral, which are reddish white.

The forehead, the snout, and the lips are black, the

inside of the mouth in old specimens black, in young-

gray, and the tongue always white with black edges 6
.

The iris is silvery, with a dark or reddish tinge.

The Coalfish is a North Atlantic species, whose

true geographical range essentially coincides with that

of the Cod, but must probably be regarded as of a

rather more southern character. It is true that, accord-

ing to Day, this fish was the only one found by Lord

Mulgrave on the shores of Spitzbergen, that Captain

Simonsen is said in 1872 to have observed enormous

numbers of Coalfish there in Green Harbour'2

,
and that

Captain Lindstrom stated to Malmgren that- he had

taken both Haddocks and Coalfish off the south point

of Spitzbergen. But none of the numerous Swedish

Expeditions to Spitzbergen or the Norwegian Arcfic

Expedition found a single Coalfish there. The species

is probably very rare on the coast of Greenland as

well, for Fabricius never observed it in person. More

recently, however, it has been forwarded thence, ac-

cording to Reinhardt 6

,
to Copenhagen Museum; and

during Parry’s first voyage the fry of the Coalfish

were found, it is stated, on the west coast of Davis’

Strait. On the other hand, the Coalfish is common

from the •Murinan coast and Finmark, Iceland and

Newfoundland, on the American coast south to Massa-

chusetts, and on the European coast to France. There,

however, according to Moreau, it grows rare south of

the Loire (47° N. lat.) and is only occasionally met

with in the Bay of Biscay, while on the other side of

the Atlantic, according to Dekay, the extreme southern

limit of its geographical range is off New York (40°

N. lat,.). CanestrinP includes the Coalfish among the

Mediterranean forms on the south coast of Italy; but

GigliolC states that he had never seen an Italian spe-

cimen, and neither Duiiamel nor Moreau give it among

the Mediterranean fishes of France, nor did Steindach-

ner find it on the coasts of the Spanish Peninsula. In

Scandinavian waters the Coalfish is largest and most

common on the Norwegian coast all the way to Fin-

mark. In the north of the Cattegat the older speci-

mens become rarer, though young Coalfish are found,

in certain years at least, in fairly large numbers. Off

Kullen the species is common all the year round, but

only sometimes enters the Sound, according to both

Nilsson and Schagerstrom. Schonevelde describes it

from the east coast of Schleswig-Holstein, and Walbaum

furnished Bloch 7
' with specimens from Ltibeck; but in

recent times it has not been found there*. Farther up

the Baltic it has never been met with.

The Coalfish is less voracious than the Cod, if we

may judge by the fact that, its food seems to consist

chiefly of small fishes and crustaceans. The Capelin

a Vet.-Akad. Hand]. 1831, p. 149.

6 v. Wright’s figure apparently shows that in the living fish the lateral line may be of the same colour as the body, in young spe-

cimens at least.

c According to Collett (N. Mag. f. Naturv., 1. c.) Sparre-Schneider received on behalf of Tromso Museum a Coalfish that was quite

red, like a Sebastes.

d Peterm. Geogr. Mitth. 1872, p. 463; Heuglin Ileisen n. d. Nordpolarmeer 1870— 71, vol. 3, p. 221.

e D. Vid. Selsk. Naturv. og Math. Afh., 7:de Deel, pp. 115 and 128.

f Fauna d' Italia, Pesci, p. 155.

,J Espos. intern, di Pesca in Berlino 1880, Sez. Ital. Cat., p. 96.

h Fische Deutschlands
,

II, p. 166.

’ See M6bius and PIeincke, 1. c.
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(MaUotus viUosus) and Herring, the fry of the Cod,

and a small crustacean ( Thysanopoda inermis), which

according to Saks (Indberetning for Aaret 1874) also

forms the food of the blue whale (Bcdcenoptera Sibbaldii

)

on the coast of Finmark, seem to guide the wanderings

of the Coaltish in search for food. In April it ap-

proaches the coast of Finmark, and arrives there, says

Collett, in an extremely lean condition, probably after

the spawning, but soon puts on flesh when it has

feasted a short time on Capelin. There is tumult and

disturbance at the surface of the sea when the shoals

of Coaltish chase their prey, with a splashing and lash-

ing in the water like the noise of the sharpest hail-

storm. In summer the shoals assemble at the spots

where the u
kril" ( Thysanopoda inermis) are collected

by the currents. Sars° describes from eyesight how

the Coaltish prey upon the Cod fry. “It was a regular

battue, the hunt almost seeming to be pursued in

common and on preconcerted lines. So far as I could

judge, the plan was as follows. The Coaltish sur-

rounded the fry on all sides, and by drawing the circle

closer and closer drove them together in a dense mass,

which they then proceeded by a sudden manoeuvre to

chase up towards the surface. The wretched victims

thus found themselves attacked on both sides: under-

neath they had the voracious Coaltish, which in the

excitement of the chase often leapt high out of the

water, and above them hovered hundreds of screaming

gulls, which with marvellous swiftness and unerring

aim watched their time and swooped down at the spots

where the Coaltish appeared, to seize their share of the

prey. ’ The Coaltish is just as eager in its pursuit of

the Herring; and during the Herring-fishery in Bohus-

lan it has been known in its rapacity to rush up on

dry land.

The difference between old and young Coaltish

is not confined to the coloration, but also extends to

their habits, and the fishermen of all nations have,

therefore, given them a number of different names k

In Bohuslan the old Coaltish are known as Sej, Grasej

(Gray Coaltish), or Grasik. At this age they prefer

deep water with a rocky bottom, and hardly ever come

close in shore. The young, which are called Smasej

(Small Coaltish) and Nailer, choose their haunts in the

fjords and in shallow water. The whole life of this

fish, however, as well as the form of its body, is a

blending of the characters of the Cod and the Mackerel.

Both large and small Coaltish, especially the latter,

show traces of the activity of the Mackerel. In sum-

mer, among the islands, the young specimens are seldom

seen at the bottom, but generally swim in mid-water,

roving along the shores in large shoals, especially

where there is a current, in which case they keep to

the surface and often leap high above it.

In the Cattegat, according to Ekstrom, the Coal-

tish spawns in spring, at the end of March or begin-

ning of April. In Massachusetts Bay Earll found the

spawning-season to be in November and December. In

a female 3 ft. 3 in. long and 23
1

/2 lbs. in weight he

estimated the number of the eggs at about 4 million,

and in another female 2 ft. 87 2
in. long and 13 lbs.

in weight, at about 2
1

/, million. In Bohuslan the fry,

about 60 mm. long, appear along the shores in July;

and in May Malm saw a large shoal of Coaltish of the

second year, about 2 dm. in length, taken off Hellevik-

strand. In the stomach of one of these young speci-

mens, which was 22 cm. long, he found 77 Herring-fry,

each about 40 mm. in length. At the approach of

winter the young Coaltish repair to deep water.

The old Coaltish are taken, like the Cod, with

hand-lines (dorj) and long-lines and in gill-nets. The

young specimens are caught in the seine and, in Nor-

way, in the sack-net (Syckenot), a square seine which

is allowed to sink, and is drawn straight up by four

boats, each with a line attached to one of the four

corners of the net, as soon as the shoal of Coaltish

which has been observed, is over it.

The Coaltish is sometimes salted in the same way

as the Cod, but is of less value when cured in this

manner. It is generally dried. The young specimens

are eaten fresh, or salted and consumed by the poor.

The dried Coaltish which is sold under the name of

Stockfish (i. e. dried on poles, stock = stick), is known

in the north of Scandinavia as JRotskdr, and is prepared

as follows. The fish is killed and gutted, and then

split along the back and belly, so far down towards

“ Indberetning for 1866 og 1867.
b Hardly any fish has borne so many different, names according to age and locality. Brown-Goode (1. c.) enumerates 52 different

names for the Coalfish in various parts of England. In Norway, according to Nilsson, the Coalfish is called Mort until it is 15 cm. long,

Pale, while its length is between about 22 and 44 cm. (i. e. in its second and third .years); and does not bear the name of Sej until its

fourth year.
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the tail that only one or two vertebrae of the spine

are left, at the base of the caudal fin, where the skin

keeps the two halves together. It is then hung up on

poles, and left there till perfectly dry, when the stock-

fish is ready.

To the Norwegian fisherman the Coalfish is of no

small importance. According to Collett 2 or 3 mil-

lion kgm. of dried Coalfish are annually exported from

Norway, chiefly to Sweden and Finland; and in Fin-

mark 30 or 40 thousand barrels (100 or 140 thousand

bushels) of fresh Coalfish are bought up for the Rus-

sian market.

(Ekstrom, Smitt.)

THE POLLACK (sw. lyrtorsken).

GADUS POLLACHIUS.

Plate XXIV, fig. 3.

Length of the base of the first anal fin more than half the distance between this fin and the tip of the snout.

Lower jaw most prominent, its length being at least about 55 % of that of the head and
,
as a rule , more than

14 % of that of the body. Distance between the tip of the snout and the hind extremity of the maxillary bones

at most about 70 % of the length of the lower jaw
,
but greater than the length of the ventral fins, which is at

most °/
5 of -the least depth of the tail or even less than it. Least depth of the tail more than 36 % of the length

of the lower jaw
,
than 40 % of the base of the third dorsal fin or of the length of the pectoral fins, or than 85%

of the least breadth of the interorbital space. Distance between the first dorsal fin and the tip of the snout at

least about 30 % of the length of the body. Length of the snout less than 62 % of that of the lower jaw, but

at least about 70 % a
of the postorbital length, of the head. Length of the middle rays of the caudal fin more

than #72 % of that of the body. Lateral

R. br. 7; D. 11—13*|l7 c— 2l|l6 J— 20; A. 27 e—3
1

1 1 8^— 20;

P. m— 19; V. G; C. x + 25—29+x; Vert. 53 1. 54.

Syn. Asellus fiavescens ,
Schonev., Ichth. Slesv. Hols., p. 20, No. 9,

Asellus Hnitingo Pollachius, Willughby, Hist. Pise.,]). 1G7;

Gadus No. 3, Art. Iclith., Gen. p. 20: Syn., p. 35; Lyr-

bleck, Lin., It. Westrog, p. 177; Lyr, Strom, Siindm. Pester.,

part. I, p. 294; Lieu, Duh., Tr. Pech., part. II, sect. I,

p. 121, tab. XX.

Gadus Pollachius, Lin., Syst. Nat., ed. X, tom. I, p. 254;

Fn. Suec., ed. II, p. 112, Osb. (Lerbleking), Vet.-Akad.

Handl. 1767, p. 245, tab. VII: Retz., Fn. Suec. Lin.,

p. 321; Nilss., Prodr. Ichthyol. Scand., p. 43; Fr. et v. We.,

Skand. Fisk., ed. I, p. 89, tab. 20; Kr. (Merlangus),

Danm. Fiske, vol. II, p. 123; Nilss. {Gadus), Skand. Fn.,

Fisk. p. 562; Thomps., Nat. Hist. Irel., vol. IV, p. 183;

Gthr, Cat. Brit. Mus. Fish., vol. IV, p. 338; Steind.,

Stzber. Akad. Wiss. Wien, Math. Naturw. Cl., Bd. LVII, i

(1868), p. 706; Coll. Forh. Vid. Selsk. Christ., 1874, Til-

lajgsh., p. Ill; N. Mag. Naturv. Christ., Bd. 29 (1884)

p. 82; Winth., Naturli. Tidskr. Kbhvn, ser. Ill, vol. XII,

p. 30; Mor. (Merlangus), Hist. Nat., Poiss. Fr., tom. Ill,

p. 241; Day, (Gadus), Fish. Gt. Brit., Irel., vol. I, p. 296,

ne arcuate in front, and of a dark colour.

tab. LXXXIII, fig. 2; Mob., Hcke, Fiscli. Osts., p. 80; Storm,

Norsk. Vid. Selsk. Skr. (Trondhj.) 1883, p. 34; Lillj., Sv.,

Norg. Fn., Fisk., vol. II, p. 92.

Gadus lycostomus, Faber, Tidskr. Naturv. Kbhvn, vol. 5 (1828),

pp. 215 et 251 (vide Kroyer, 1. c.).

Pollachius Linnet, Malm, Gbgs, Boh. Fn., p. 487.

The Pollack, according to Moreau, sometimes

attains a length of as much as 13 dm.; but it is ge-

nerally smaller than the preceding species, and the

largest Pollacks taken in Scandinavian waters are sel-

dom more than between 45 and 60 cm. long. The

body, which is deepest at the vent, tapers from this

point both forward and backward. The back is mo-

derately convex, and is furnished in old Pollacks with

a small longitudinal depression or groove just in front

of the first dorsal fin. The belly is rounded in front

of the vent, but somewhat carinated behind it. The

sides are moderately convex, the greatest breadth (thick-

a Usually 72—78 %.

h Sometimes 14, according

c
„ 15 ,

15,

23.

16,

16,

to KR0YER.

?> 11

„ Day.

11 11

0
11

Krgyer.
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ness) being about half the depth. In old Pollacks the

greatest depth of the body is 22—25 % of its length,

in young ones about 19 or 20 %. The head, the length

of which is about 25 or 26 % of that of the body, is

of a handsome, cuneiform shape, with depressed fore-

head, sloping quite evenly to the broad, rounded tip

of the snout, which is quite thin and low. The sides

of the head are flat, and almost parallel right out to

the snout.

The lower jaw is always distinctly longer than

the upper, somewhat pointed, and is the extreme tip

of the wedge formed by the head when the jaws are

closed. The length of each branch of the lower jaw

is between about 14 % (in young specimens sometimes

slightly less) and 1

5

1

/2 % of the length of the body or

about 57— 60 % of that of the head. The upper jaw

is not protruded when the mouth is opened; and when

the mouth is closed, the maxillary bones are almost'

entirely concealed by the labial fold that unites the

margin of the snout to the suborbital ring. The hind

extremity of the maxillary bones extends to the per-

pendicular from the anterior margin of the eye, and

lies at a distance from the tip of the snout equal to

about 10 % of the length of the body or 65—70 % of

that of the lower jaw.

Fine, pointed teeth of uniform size are set in a

card on the intermaxillary bones and in a simple or

(in front) double row in the lower jaw and on the

head of the vomer. The tongue is of an oblong, tri-

angular shape, rather soft, and with long, free tip.

The branchiostegal membranes of both sides of the body

are united inferiorly into a free fold, so broad that the

margin at the middle extends almost to a line with

the hind extremity of the lower jaw.

The eyes are round, and measure 1

/i
— 1

/5 of the

length of the head, according to the age of the speci-

men. Their position is such that the line drawn along

the middle of the body to the tip of the upper jaw

passes somewhat above the centre of the pupil, which

lies a little in front of the middle of the head. The

length of the snout is between about 75 % (sometimes

70 %) and 78 % of the postorbital length of the head.

The distance between the eyes is about 65—75 % of

the length of the snout, and in young Pollacks is less,

in old greater, than the longitudinal diameter of the eyes.

The nostrils are set in the last third of the length of

the snout. The hind margin of the anterior nostril on

each side is raised into a cucullate dermal flap, which

may be dropped forward like a lid over the small

aperture. The posterior nostril is larger, but without

any elevation of the margin.

The whole head, with the exception of the jaws,

is covered with scales, though these scales are smaller

than those of the body. In old and middle-aged Pol-

lacks the length of the head is about 25 or 26 % of

that of the body, in very small specimens somewhat

greater.

The body is entirely covered with small, thin, and

imbricated scales, set very densely and firmly attached

to the skin. These scales are, however, indistinct until

the skin is partly dry, or the slime has been removed.

The lateral line is of exactly the same structure as in

the Whiting, and forms the same upward curve from

behind, below the second dorsal fin.

The anal aperture is situated a little behind the

end of the first third of the length of the body, below

the last third of the pectoral fins, or somewhat behind the

perpendicular from the beginning of the first dorsal fin.

The top of the insertion of the pectoral fins lies

half-way up the body. These fins are rounded at the

tip and contain 2 simple and (generally) 17 branched

rays. The whole base is covered -with scales. The

ventral fins are still smaller than in the Coalfish, their

length being about 6V2 0/0 of that of the body, and

varying to such an extent that in young Pollacks it is

about half, in old considerably less than half, of the

distance between their insertion and the beginning of

the anal fin, a distance which increases with age from

about 13 or 12 % to nearly 16 % of the length of the

body. They are set somewhat in front of the pectoral

fins, and are made up, as usual, of 6 rays, the first

two simple or the second indistinctly cleft, the others

branched at the tip. None of these rays has a long,

free tip, and the third ray is the longest.

The three dorsal fins are of normal structure,

rather thick, and covered with scales. The first begins

at a distance from the tip of the snout measuring 33

or 34 % of the length of the body, and the length of

its base is about 9

—

11 % of the same length. The

first two or three rays are simple, but soft at the tip,

and the third or fourth ray is the longest, its length

in young Pollacks being usually rather more, in old

rather less, than the postorbital length of the head.

The fin-membrane is entirely covered with rather fine

scales out to the margin. The second dorsal fin be-

gins at a distance from the tip of the snout equal to

G4Scandinavian Fishes .
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about 42—47 % of the length of the body, and its

base measures about 1

7

1

/2
—20

1

/2 of the same length.

It is generally somewhat lower than the first dorsal

fin, and only the first ray is simple. The second and

third rays are the longest. The distance between the

beginning of the third dorsal fin and the tip of the

snout is about 66—69 % of the length of the body,

and the length of its base about 13 or 14 % thereof.

The first three or four rays are simple, and the third,

fourth, and fifth the longest, measuring about 10— 7 %

of the length of the body.

The membrane of the anal fins is also covered

with scales. The first anal fin begins at a distance

from the tip of the snout of between about 36 and

measures about 30—3172 0/0 thereof. The first six rays

are simple, the seventh and eighth the longest, in young

Pollacks about equal in length to the distance between

this fin and the ventral fins, in old much less, some-

times no more than 1172 0//° °f the length of the body.

The second anal fin is as usual analogous to the third

dorsal both in length and in height. Its first four rays

are simple, and the fifth ray is the longest.

The caudal fin is perfectly truncate at the margin

when expanded, but at other times slightly forked.

The length of its middle rays is about 7 or 7
x

/2 % of

that of the body, and always greater than the least

depth of the tail, which measures about 78—90 % of

the former length. This fin is also entirely covered

with fine scales.

Though the coloration of the Pollack is highly

variable, it is still to some extent characteristic. The

back is of a dark, olive-brown colour, which is sharply

set off by a distinct line of demarcation from the silver-

gray or aluminium colour of the belly and sides. This

line runs quite straight, as though it were drawn with

a ruler, from the upper corner of the gill-opening to

the bottom of the upper third of the base of the caudal

fin. The ground-colour is diversified by a coarse-

meshed, irregular network of a dark, flame-yellow co-

lour, which varies in different specimens, being faint

or distinct, continuous or replaced by spots, As a

rule this network appears in middle-aged specimens as

shown in the figure. In young specimens it is much

lighter and more distinct, while in older ones only

traces of it are visible, and after death it disappears

altogether. All the fins, except the ventral, are of the

brown colour of the back, and the dorsal fins are

adorned with more or less distinct flame-yellow stripes

or spots. The ventral fins, especially in young Pol-

lacks, are of a bright yellowish colour. The lateral line

is greenish. The iris is silvery, with a fairly broad,

yellowish-brown ring surrounding a very narrow, lighter

ring which bounds the pupil.

The vent lies at about the middle of the abdo-

minal cavity. The peritoneum is silvery. The air-

bladder is very long, longer than the abdominal cavity,

its hind extremity penetrating into the passage formed

by the downward processes (hamial arches) of the caudal

vertebras. With these exceptions there is no difference

worthy of mention between the internal organs of this

species and those of the preceding one.

The geographical range of the Pollack is still more

restricted than that of the Coalfish. It belono-s to theo

north-east of the Atlantic, and hardly penetrates into

the Arctic Ocean, though solitary specimens are some-

times taken even in Varanger Fjord and Ox Fjord in

the north of Finmark. Collett places the northern

boundary of its true habitat in the neighbourhood of

Trondhjem. To the South, however, there is better

evidence of its occurrence than of that of the Coalfish

on the coast of the Spanish Peninsula, where Steix-

dachner found it to be common off Galicia, but rarer

on the coast of Portugal. On the English coast, ac-

cording to Buckland", the Pollack is “one of the com-

monest fish, and is found on all our coasts where the

nature of the ground is suitable to its habits. Its

haunts are upon rocky ground, and at no great distance

from the land.” This statement also applies to every

rocky part of the west coast of France; but the Pollack

has been observed even on the sandy coast of Holland,

though, like the Coalfish, only on rare occasions
6

.

On the west coast of Sweden the Pollack is known by

several names, e. g. Blanksej
,
Sejlyra, Plank

,
Lyrbleck

,

Lerbleking etc., and in Norway it is called Lyr and

Lyrtorsk. It is fairly common on the south coast of

Norway as well as in Bohuslan, in part of Halland,

and off Kullen. It is taken there plentifully, especially

during the summer months. It is “spread over all the

Danish waters,” according to Winther; and is sold in

“ Nat. Iiist. Brit. Fish., p. 190.

b See Van Bemmelen In Herklots, Bouivstoffen voor eene Fauna van Nederland
,
Deel. Ill, p. 352.
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the market-place of Kiel under the name of “Spanish

Salmon,” according to Mobius and Heincke, who place

the boundary of its extension in the Baltic off the

coast of Mecklenburg. A solitary specimen of the

Pollack, 23 cm. in length, is stated by Nilsson to have

been taken in the Baltic off Esperod, north of Cimris-

hamn, near Kivik". This specimen wa s taken in an

Eel-pot, on the 25th of September. With this excep-

tion the Pollack is unknown on the Baltic coast of

Sweden and off Bornholm.

The largest specimens are taken in summer, when

the Pollack enters the island-belt of Bohuslan in shoals,

and pursues the fry of other fishes, especially of the

Herring (sillmor). Among these it makes great havoc,

ascending right up to the surface to seize them. Du-

ring these assaults of the Pollack one may continually

see whole bodies of Herring-fry throw themselves out

of the water to escape their enemy, who in his turn

follows their example to make sure of his prey. From

the disturbance and the noise thus caused at the sur-

face, the fisherman easily remarks the approach of the

Pollack, and is never disappointed of a good haul when

the seine is shot on these occasions.

As long as the Herring-fry remain on the coast,

the Pollack stays there too; but when they depart, it

speedily retires into deeper water. Young Pollacks

are, however, found along the shores periodically, at

longer or shorter intervals, all the autumn and even

at the beginning of winter; but these specimens are

never taken in so large numbers as the older ones

during the summer months.

The Pollack seems to be the least voracious of its

congeners. Its food is composed of small marine ani-

mals and especially of Herring-fry. In the island-belt

of Bohuslan it is at least exceptional that a Pollack

should be taken on any of the lines there in use. It

has long been known, however, that the Pollack is not

always deficient in the voracity that characterizes the

Cods in genera], but sometimes freely takes a hook.

Thus, the Pollack is taken at certain spots and in cer-

tain seasons, both on the French 6 and English 0

coasts,

with a kind of running-line from a row-boat or a sail-

ing boat. A bait of Sand-eels is best, though artificial

bait may also be used.

The spawning-season of the Pollack is said, like

that of the Whiting, to occur in winter.

Among all the common species of the genus the

Pollack is the least esteemed in Scandinavia, no great

value being set upon its flesh, which is undeniably

rather dry and, like that of the Coalfish, requires care-

ful preparation to render it palatable. Still it is eaten

everywhere where this fish occurs, partly fresh, and

partly salted or dried.

The only engine in which Pollacks are taken in

any quantity on the coast of Bohuslan, is the seine.
I

The fishery is not equally productive every year, how-

ever, this depending on the greater number of Pollacks

that enter the inlets in certain years, from the causes

described above. Instances are known of the catch of

a hundred large Pollacks at a single haul of a very

small seine, and half a boat-load has often been taken

in a Mackerel-seine. Only slight attention is paid,

however, to this fishery, and it is pursued only when

time admits.

(Fries, Smitt.)

“ Esperod is a common place-name in Scania. One place of this name lies near Hoganas. Nilsson evidently refers to the one adopted

in the text, but a confusion is perhaps not impossible.

h See Duhamel, 1. c., p. 126, pi. XXI, fig. 3.

c Day, 1. c., p. 298.
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NORWEGIAN WHITING POLLACK (sw. hvitlinglyha.)

GADUS ESMARKII.

PI. XXVII, A, fig. 1, and Fig. 122.

Length of the base of the first anal fin more than half the distance between this fin and the tip of the snout.

Lower jaw most prominent, its length being at least about 52 % of that of the head, but less than 14 % of that

of the body. Distance between the tip of the snout and the hind extremity of the maxillary bones at most about

82 % a
of the length of the lower jaiv, and in adult specimens less than the length of the centred fins, which is

at least twice the least depth of the tail. Least depth of the tad less titan 35 % of the length of the lower jaw 7

than 25 % of the base of the third dorsal fin, or than 27 % of the length of the pectoral fins. Distance betiveen

the first dorsal fin and the tip of the snout at most about 28 % of the length of the body. Length of the snout

less than 62 (56?) % of that of the lower jaw. Length of the middle rays of the caudal fin more than 6
1

/2 %

of that of the body. Lateral line dark (though not very distinct) and anteriorly slightly curved.

Fig. 122. Gadus Esmarkii, natural size. From Stromstad Fjord, Sept., 1888. C. A. Hansson.

R. br. 7; D. 14— 16|23 &—26|24 &—27 ;
A. 26—30)24—38;

P. 19; V. 6; C. * + 20—24+*; Vert. 52.

Syn. Gadus minutus

,

Esm. (nec Lin.), Forli. Skand. Naturf. M. Christ.

1844, p. 231; Malm (Boreogadits'), Gbgs, Boh. Fn, p. 486.

Gadus Esmarkii, Nilss., Skand. Fn., Fisk., p. 565; Gthr,

Cat. Brit. Mus., Fish., vol. IV, p. 337; Coll., Forli. Vid.

Selsk. Christ. 1874, Tillaegsh., p. 109; N. Mag. Naturv.

Christ., Bd 29 (1884), p. 81; Cederstr., Ofvers. Vet.-Akad.

Forli. 1876, No. 4, p. 66; Storm, Norsk. Vid. Selsk. Skr.

(Trondhj.) 1883, p. 34; Lillj., Sv., Norg. Fn., Fisk.,

vol. 2, p. 98.

Gadus Esmarkii (Sw. hvitlinglyra
0 = Whiting Pol-

lack), like the Poor Cod, is one of the smallest Scan-

dinavian species of this genus, and hardly attains the

same size as the latter. Our largest specimen from

Bohuslan is a little under 19 cm. in length, but Collett

gives 240 mm. as the maximum length of this species

within his experience. The form of the body is more

elongated and thinner than in the Pollack or the Coal-

fish, the greatest depth varying between about 17 and

19Y2 % of the length of the body, and the greatest thick-

ness betiveen 9 and 10 % of the latter. The least depth

of the body, just in front of the caudal fin, is hardly

more than 4 % (at most 472 %) of its length. The

dorsal and ventral profiles are fairly regular, but the

latter is more arched in front, and at the beginning

“ Never quite so much, according to our investigations.

b Sometimes 22, according to Lilljeborg.

c CederstrAm, 1. c.
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of the third dorsal and second anal tins there is a

break, behind which, though it may be indistinct, the

depth of the tail decreases more rapidly.

The head is comparatively smaller than in either

of the two preceding species, and its relative length,

contrary to the general rule in most of the species of

this genus, seems to decrease with age, varying between

about 2 4

7

2 and 22% % of lhat of the body. The eyes,

on the other hand, are large; and their longitudinal

diameter, as in the Poor Cod, is distinctly greater in

young specimens than the length of the snout, and in

old specimens at least equal to it. Their size varies

considerably in different individuals. Their diameter

varies with age between about 872 and 6V2 % of the

length of the body, while the length of the snout varies

still more individually between about 6 and 7 % thereof.

The nostrils are situated as in the Pollack, but are

somewhat larger. The mouth is also larger, the hind

extremity of the maxillary bones extending farther

back below the eyes, for about a third of the length of

the latter, tvhile the length of the lower jaw is greater

than in the Coalfish, but less than in the Pollack".

This is due to the fact that the lower jaw does not

project so far as in the latter species. A small barbel

is suspended from the chin. The mouth is turned

upwards at an angle of about 30°. The jaw-teeth are

set, as in all the small Cods, in a very narrow card

(2
—4 rows) in front, and in a single row behind; and

are small and of fairly uniform size, as in the other

species of the Coalfish-group. On the head of the

vomer they are set in a curved, obtuse-angled, trans-

verse row. The hind margin of the gill-cover is some-

what elongated just above the insertion of the pectoral

tin, but the postorbital part of the head as a whole is

shorter than in either of the two preceding species, its

length varying with age between about 10 and 9 %

of that of the body b
. The branchiostegal membranes

are united underneath into a free, continuous, dermal

fold, which at the middle extends a little behind the

posterior extremities of the branches of the lower jaw.

The paired tins are pointed and longer than in

the two preceding species of this group. The two

uppermost rays of the pectoral fins are simple, the first

being about 2
,/3 as long as the second, which does not

quite extend to the tip of the fin. The 3rd

—

6th rays

are the longest. The tip of these fins always extends

behind the vent, their length varying with age between

about 16 and nearly 19 % of that of the body. The

first two rays of the ventral fins are also simple, and

the second ray is the longest in the whole fin, though

only slightly longer than the first. The length of these

fins varies with age between about 11 and 13 % of

that of the body, and their insertions lie distinctly in

front of those of the pectoral fins.

The unpaired fins are well separated, and are

distinguished from those of the other species of this

group partly by the more forward position of the

dorsal fins, and partly by the greater length of the

third dorsal and the second anal fins.

The first dorsal fin is the highest, and when erected

almost resembles a right-angled triangle, the base of

which is about 10V2
— 1 1

1

/ 2 % of the length of the body,

and which begins at a distance from the tip of the

snout of about 28— 27 % (sometimes 26 %) thereof.

The first two rays are simple, the others (with the

exception, according to the general rule, of the last of

all) finely branched at the tip. The third ray is the

longest, its length being about 13— 15 % of that of

the body. The second dorsal fin is more elongated,

and its first two rays are also simple, the third ray

being generally the longest, though only slightly longer

than the second or fourth, and slightly shorter than

the longest ray of the preceding fin. The distance

between this fin and the tip of the snout is about

3872
—41 %, and the length of its base about 20—

2 2
1

/2 %, of the length of the body. The third dorsal

fin begins at a distance from the tip of the snout

measuring about 62— 66 % of the length of the body,

and the length of its base is between 18 and about

17 % of the same length. The first three rays are

simple, and the fourth, fifth, or sixth the longest, its

length being about 10— 10V 2 % of that of the body.

The distance between the beginning of the first

anal fin and the tip of the snout is between about 38

(sometimes 3

6

1

/ 2 )
and 41 % of the length of the body,

and its base measures about 27
1

/ 2
— 2

2

1

/ 2 % of the latter.

The first three (in young specimens the first four or

five) rays are simple, and the fifth ray the longest, its

“ The distance between the tip of the snout and the hind extremity of the maxillary bones varies with age between about 11 and

9 1

/

2

% the length of the body, and the length of the lower jaw between about 1 3l /,, and 12.%' of the latter.

4 In the two preceding species we have never found the postorbital length of the head less than 10 (A,
0 '» of the length of the body.
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length being about 13—11
1

/ 2 % of that of the body.

The second anal tin is shorter in young specimens than

the third dorsal, but in older ones the only differences

between them are that the former is somewhat lower

and situated rather farther back. The first three or

four rays are simple.

The caudal fin is more forked than in the Pollack,

the hind margin being concave even when the fin is

expanded to its full breadth. The middle rays are,

however, comparatively of the same length as in the

Pollack, their length being at least
1

/6 greater than

the least breadth of the interorbital space, and the

least depth of the tail never rising as high as
2

/3 of

the length of these rays.

The scales are thin and small as in most of the

Cods, but somewhat larger than in the Pollack, im-

bricated and striated. They cover the whole body, and

small scales occur even on the snout and far out over

the caudal fin. The lateral line forms a slight upward

curve from behind at about the tip of the pectoral fins.

The abdominal cavity extends behind the begin-

ning of the first anal fin for about a third of the length

of this fin. The stomach does not extend back to the

vent. The pyloric appendages are well-developed, but

comparatively few. The liver consists of one lobe,

the right and— so far as we could discover in rather

decomposed specimens— the left lobes are wanting.

The peritoneum is of a lustrous black.

In specimens preserved in spirits the colour of this

species is the same as that of young specimens of the

Pollack in the same condition, though a little darker

olive brown on the back and lighter aluminium colour

on the sides and the belly. The dorsal and caudal fins

are dark brownish at the margin. A black spot marks

the root of the pectoral fins and the upper part of the axil.

We have never seen the species alive, but our coloured

figure (PI. XXVII, A, fig. 1) will give a pretty good

idea of a fresh specimen, as it appeared on its arrival

at the Royal Museum, three days after its capture by

Mr. C. A. Hansson, off Stromstad, on the 9th of De-

cember, 1890.

Gadus Esmarkii was first discovered in Christiania

Fjord and seems to find a favourite haunt in this fjord,

where, according to Collett, it is plentiful and taken

daily in large numbers during the autumn and winter

months, in deep water with a clayey bottom. It ge-

nerally occurs in shoals, together with the Whiting.

In January and February Collett found gravid females

of this species. In autumn he found young specimens

at least 40 mm. long in quantities among the netted

Sprats. In the stomach of these specimens as well as

in older ones he often found nothing but White Gobies

(Aphya minuta), which thus seem to be the chief food

of Gadus Esmarkii. Storm found this species spar-

ingly represented among other small Cods in Trond-

hjem Fjord. Farther north it has never been found.

Lutken" received specimens from the Faroe Islands,

but in the Shetland Islands and on the shores of Great

Britain it is as yet unknown.

The Royal Museum has received through Mr. C. A.

Hansson several specimens, taken at a depth of about

30 fathoms, from Bohuslan, but only from the imme-

diate neighbourhood of Christiania Fjord, or from Strom-

stad Fjord, Dynekil, and Sacke Fjord.

Gadus Esmarkii is thus no rare species in Scan-

dinavia, but seems to lie confined to certain localities;

and its insignificant size debars it from possessing any

considerable value in an economical respect.

Vid. Meddel. Naturh. For. Ivblivn, 1881, p. 253.
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THE POUTASSOU (sw. kolmulen).

GADUS POUTASSOU.

Fig. 123.

Length of the base of the first anal fin only slightly less or even greater than the distance between this fin and

the tip of the snout. Length of the base of the first dorsal fin less than 25 (23?) %, and that of the base of the

second dorsal fin less than 33 (30?) %, of the length of the base of the first anal fin. Lower jaw mostprominent,

its length being at least 54 % of that of the head
,
but less than 14 % of that of the body. Distance between the

tip of the snout and, the hind, extremity of the maxillary bones at most, about 81 % a
of the length of the lower jaw,

but greater than the length of the ventral fins ,
which is less than twice the least, depth of the tail. Least depth

of the tail more than 25 (2.9?) % of the base of the third dorsal fin ,
or than 27 (28?) % of the length of the

pectoral fins. Distance between the first dorsal fin and the tip of the snout at least about, 33 % of the length of

the body. Length of the snout less than 60 % of that of the lower jaw. Course of the lateral line parallel to

the dorsal profile ,
without any perceptible break.

Fig. 123. Gadus poutassou, 1

0 of Hie natural size, Dynekil (Stroinstad), the lOtli of February, 1890, C. A. Hansson.

R. hr. 7; D. 12—13|12—14(21— 24 ; A. 34—39 '-'(23—25

P. 20; V. 6; C. ,£+24— 2G+.r; Vert. 58.

Syn. Git elds merlangus, Risso, Iclitlxyol. Nice, p. 115.

Merlangus poutassou, Risso, Eur. Mer., tom. Ill, p. 227 : Dub.,

Kor., (potasson), Vet.-Akad. Hand I. 1844, p. 88; Nilss.

(Gadus poutassou ), Skand. Fn
.,

Fislc., p. 556; Gtiir, Cat.

Brit. Mus., Fish., vol. IV, p. 338; Couch, Hist. Fish. Brit.

Isl, vol. Ill, p. 77, tab. CXLI; Steind., Stzber. Akad. Wiss.

Wien, Math. Naturvv. Cl. LVII, i, (1868), p. 705; Coll., Forh.

Vid. Selsk. Christ. 1874, Tiilaegsh., p. 110; N. Mag. Naturv.

Christ., Bd. 29 (1884), p. 82; Malm (Boreogadus), Ghgs,

Boh. Fn., jD. 486; Gigl. (Gadus), Espoz. Intern. Peso. Ber-

iino 1880, Sez. Ital.
,

Cat., p>. 96; Mor. ( Merlangus), Hist.

Nat. Poiss. Fr., tom. Ill, p. 245; Day (Gadus), Ftsli. Gt.

Brit., Irel., vol. I, p. 292, tab. LXXXIII, fig. 1 ; Apostolides

(Merlangus), Peche en Gr'ece (Athen 1883), p. 29: Vinci-

0 Never more than 8

1

1

/2 in the specimens we have examined.

b Sometimes 41, according to Lilljeborg.

c 07
7 ’

-1 1
7 7 ? 5 7 77

,, 30, „ ,, Risso and Moreau.

guerra, Ann. Mus. Civ. Stor. Nat. Genova, vol. XVIII (1882

—83), p. 550, tav. II, figg. 1— 2; Storm (Gadus), N. Vid.

Selsk. Skr. 1883 (Trondhj.), p. 33; Lillj., Sv., Norg. Fn.,

Fisk., vol. II, p. 112.

Merlangus vernalis, Risso, Eur. Mer., Ill, p. 228 (vide Mor.,

Vincig., Apostoi,.).

Merlangus alb -us

,

Yarr., Brit. Fish., ed. 2. vol. II, p. 247;

Dub., Ofvers. Vet.-Akad. Forh. 1844, p. Ill; Forh. Skand.

Naturf. Mode, Christ. 1844, 2>- 224.

Merlangus communis

,

Costa, Fn. Regn. Nap., Peso., Malacott.

Sottobr., p. 7.

Gadus melanoslomus Nilss., 1. c.; Olss., Lunds Univ. Arsskr.,

tom. VIII (1871), p. 8.

The Poutassou is known in Scandinavia as kol-

mulen, kolmulehvitlingen (Nilsson), kolmunnen (Lillje-

borg), in Christiania Fjord as Speer or, on account of its
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large eyes, like the preceding species, Oien-paal
,
and in

Trondhjem Fjord Blagunnar. Even externally, in the

shortness of the anterior dorsal fins, the great distance

of these fins from each other and from the third dorsal

fin, and the great length of the first anal fin, it differs

so considerably from the other species of the genus that

it seems worthy of the rank of a distinct subgenus. In

the internal organs we have above 'remarked the pecu-

liarity that the Poutassou has no pyloric appendages,

to which we_ may add that, like the preceding species,

it has only one lobe in the liver. Still, the external

differences are not so great as to find expression in

the formula of the fin-rays; and as to the comparative

significance of the internal differences, Gadus Esmarkii

forms a distinct link between the Poutassou and the

other species of the genus, at least in the reduction

of the liver.

The body of the Poutassou is rather elongated, the

greatest depth of the body in young specimens about

1 dm. long being sometimes only 13 or 14 % of its

length, while in gravid females about 4 dm. long it may

be as much as 19 % thereof. The greatest thickness of

the body is about 9 or 10 % of its length. The back

is almost abruptly rounded at the top. The sides of

the body are flat, and converge towards the ventral

margin, which however is flat. The least depth of the

body increases with age from about 473
to 5

x

/ 3 % of

its length. The relation of the anterior parts of the

dorsal and ventral profiles to each other varies accord-

ing to the degree of tension of the dorsal muscles, in this

species as in the preceding one. Sometimes, when the

dorsal muscles are strongly contracted, the dorsal pro-

file in front of the first dorsal fin runs almost straight

out to the tip of the snout, while the ventral profile is

arched upwards, and the cleft of the mouth also turned

more sharply upwards than at other times. Sometimes,

on the other hand, the dorsal profile curves slowly, but

uniformly, downwards to the very tip of the snout.

The length of the head varies between about 24

and 23 % of that of the body, and the longitudinal

diameter of the eyes, which are rather large, is about
1

ji (26—24 %) of the former length. The position of

the eyes is such that the length of the snout, which

increases even relatively with age, measures about 29

—

33 % of that of the head, while the postorbital length

of the head, which relatively decreases during growth,

measures about 46—40 % of the total length thereof.

The nostrils lie as in the preceding species. The max-

illary bones resemble those of Gadus Esmarkii, ex-

tending back below the eyes in this- species, too, for

about a third of the length of the latter; and the di-

stance between the tip of the snout and the hind ex-

tremity of the maxillary bones varies between about 11

and 10
1

/* % of the length of the body, 80 (sometimes

76) and 81

7

3 % of the length of the lower jaw, or

(individually) about 41 and 46 % of the length of the

head. The lower jaw projects only slightly, and rises at

an angle of about 30°. Its length is about 1 3 V2
—13%

of that of the body or 57-—56 % (sometimes 54 %) of

that of the head. (On the intermaxillary bones we find

an outer row of large teeth and an inner row of ex-

tremely small ones. The under-jaw contains only one

row, answering to the larger row on the intermaxillary

bones. On each side of the crescent-shaped head of the

vomer there are 1—3 teeth, equal in size to. the teeth

of the lower jaw; and sometimes, it is said, we may

find one or two teeth between these teeth or groups of

teeth. All the teeth are sharply pointed and recurved.

The opercula are elongated into a short flap that ends

just above the insertion of the pectoral fins. The bran-

chiostegal membranes are as usual united to each other.

The tongue is fleshy and pointed, with free tip.

The pectoral fins are obliquely pointed, and longer

than in the Coalfish and Pollack, but shorter than in

Gadus Esmarkii, their length being about 14 or 15 %

of that of the body. The uppermost two rays are simple,

the fourth ray the longest. The ventral fins are slightly

longer than in the Coalfish, their length being about

8 % of that of the body, but the first two, simple rays

are elongated into free, though not very long tips.

The second ray is the longest. These fins are set just-

in front of the perpendicular from the insertion of the

pectoral fins, at a distance from the beginning of the

anal fin which increases with age from about 10 to

13 % of the length of the body. The distance between

these fins and the tip of the snout, even in young

specimens, is slightly less than the length of the head.

The first and second dorsal fins are more or less

nearly right-angled triangles with the shortest side as

base. The first begins at a distance from the tip of

the snout measuring about 33 or 34 % of the length

of the body, and the length of its base is about 7

—

8Y2 % of the latter. The first two or three rays are

simple, and the second ray, sometimes the first, is the

longest, its length being about 1 2 V2
— 1

0

1

7 % °f (bat

of the body. The distance between the beginning of
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the second dorsal fin and the tip of the snout is about

45
1

2
—50 % of the length of the body, and the base

of this fin measures about 9 V
2

or 9 % of the same

length. In most cases only the first ray is simple, but

sometimes the second ray as well, and the latter is the

longest ray in the fin, its length being about 1

1

1

/2 %

of that of the body. The third dorsal fin, which be-

gins at a distance from the tip of the snout measuring

between 66 and 74 % of the length of the body, re-

sembles an obtuse-angled triangle with the longest side

at the base, the length of this side being about 15—
13 % of that of the body. The first three or four rays,

in young specimens the first eight, are simple, and the

fourth is the longest, measuring about 8
1

,/2
—

7

1

/2 % of

the length of the body.

The first anal fin begins at a distance from the

tip of the snout equal to about 33—35 % of the length

of the body, thus almost in a line with the first dorsal

fin or even a little in front of it, and extends very

nearly back to the beginning of the second anal fin,

its length being about 31—3672 % of that of the body.

The first four or five rays are simple, and the fifth

ray is generally the longest, though its length is only

about 7— 10 % of that of the body. The fin is also

of fairly uniform height, becoming only gradually lower

behind. The second anal fin almost exactly corresponds

in position and form to the third dorsal, but is some-

what longer, its length being about 1 7
1

/2
— 15‘/

2
% of

that of the body.

The caudal fin is deeply forked. The length of

its middle rays is about 7—572
% of that of the body.

The most important characteristics of the internal

organs have already been noticed above. The abdo-

minal cavity extends back to a line with the end of

the second dorsal fin or even with that of the first

anal fin. The peritoneum is. of a lustrous black.

The covering of scales resembles that of Gadus

EsmarJdi. The scales of the body are fairly large,

especially below the lateral line. Above this line about

12 scales may be counted in an oblique row from the

anterior dorsal fins and from the beginning of the third

dorsal fin. The head is also thickly covered with scales,

and small scales clothe the snout out to the very tip.

All the vertical fins are also covered with scales, at the

base at least; but how far this scaly covering extends,

is as yet unknown. The Poutassou has some of the

characters of the true deep-sea fishes, not only in the

large size of the eyes but also in the softness of the

body and the looseness of the skin. The fins are co-

vered with a thick skin at the base, but on their outer

parts, as v. Duben and Koren have already remarked,

the membrane is “more fragile than in the kindred

species, which accounts for the fact, that the fins are

seldom found perfect and entire.”

The coloration reminds us of that of the Herring.

From the bluish gray back it grows lighter and lighter

down the sides, becoming silvery and finally milk-white

on the belly. The skin is finely punctated everywhere

with small, round, blackish brown spots of pigment,

thickest in the region of the pectoral fins, where, in

the axil of the fin, they leave a trace of the black spot

which we have seen in several of the preceding species.

It is the black colour of the pharynx, the root of the

tongue, and the inner surface of the opercula that, has

given the Poutassou its Swedish name (kolmiden =

Coal-mouth).

The Poutassou, like Gadus Esmarldi, is one of

E,shark’s discoveries in the Scandinavian fauna; but

almost simultaneously with his discovery of it in Chri-

stiania Fjord (1843) it was also found by v. Duben

and Koren off Bergen, where it had long been known

to the fishermen. It was originally described, however,

though but little known to science, as a Mediterranean

species. In this locality it was taken in quantities off

Nice, and in spring the fry were seen in large shoals

at the surface of the sea. It has sometimes appeared

in the same way on the English coast. “In June,

1861,” says Dunn as quoted by Day, “our bays were

full of the young of this species. In 1871, if possible,

they were in greater quantities, some shoals covering

acres of sea-water, these leaping over each other in

hungry haste to devour the young herrings, which 'were

plentiful in the sea.” Steindachner found the Pou-

tassou off Barcelona, Giglioli includes it, as a rare

species, among the fishes of Italy, and, according to

Apostolides, it is common on the coast of Greece. The

geographical range of the Poutassou thus seems essen-

tially to coincide with that of the Blue-mouth ( Scor-

pcena dactyloptera); and this similarity also extends to

their bathymetric ranges.

On the coast of Scandinavia the Poutassou goes as

far north as Norwegian Finmark. From this region

the Royal Museum received from Mr. F. Bull in 1850

a specimen 2 dm. long, and according to Collett the

Museum of Christiania also possesses young specimens

from Ox Fjord, a little south of Hammerfest (70° 13' N.).

Scandina victn Fishes. G5
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So far north, however, the Poutassou does not seem to

be common, though it is so in Trondhjem Fjord, ac-

cording to Storm, as well as in the south of Norway.

According to v. Duben and Koren it is taken with hook

and line all the year round off Bergen, in 80— 100

fathoms of water. In Christiania it is daily exposed for

sale, according to Collett, in October and November.

On the coast of Bohnslan it is again rare, though, ac-

cording to Malm, young specimens in pursuit of Herring-

fry and Sprats sometimes come within reach of the

seine in shoals. The first Swedish specimen preserved

for scientific purposes was obtained by S. Loven in

1861 in central Bohuslan. This specimen is about 3

dm. long. In more recent years, according to Malm,

three solitary specimens between 3 and 4 dm. long have

been taken on hand-lines and Haddock-lines in 16—20

fathoms of water off Domso, Yinga, and Paternoster

Rock. During the winter of 1866 a larger number of

specimens, 15—17 cm. long, were taken off Fjellbacka

in a seine during the Sprat-fishery. In 1881 the Royal

Museum received from Mr. C. A. Hansson a specimen

36 cm. long that had been taken in May on a long-

line shot at a depth of between 50 and 70 fathoms,

between the Koster and Tister Islands. Two more spe-

cimens have since been taken in the north of Bohuslan

by the same indefatigable collector, in 1890 and 1892

respectively.

It is very probable that the Poutassou is more

frequently taken in Sweden, for the fishermen in ge-

neral set no value upon it, and therefore do not take

the trouble to preserve it. Still the flesh, according to

Day, is of good flavour, but soft, and rapidly decom-

poses. The spawning-season occurs probably at the be-

ginning of the year. In July Couch found multitudes

of young specimens about 5 in. long, on the English

coast and not far from land.

Genus MERLUCIUS.

Two fully developed dorsal fins ,
the posterior

,
as well as the single anal fin ,

being, however
, more or less incised

at the margin behind the middle, sometimes so deeply that the fin seems to be divided in two. Caudal fin in adult

specimens truncate or forked. Peduncle (finless part) of the tail distinct. Ventral fins normal
, but with 7 rays.

Jaivs and vomer furnished with teeth. Branchiostegal rays 7.

This genus comes so near the preceding one (Gadus)

that it is only for the sake of systematical consistency

that we keep them apart, as we are in any case com-

pelled, for the present at least, to employ the different

degrees of differentiation shown by the vertical fins as

the most important generic characters of the Gadoid

family. The number of rays in the ventral fins seems,

however, to give us a constant character, if we except

Faber’s” description of Merlucius argentatus, a species

which, to the best of our knowledge, has never reap-

peared. In the pyloric appendages this genus corre-

sponds most nearly, as we have mentioned above, to

the last species of the preceding genus, there being only

one appendage at the pylorus. But in this genus the

two lobes of the liver are developed to such an extent

that, in some cases at least, the liver is large and broad,

occupying the whole breadth of the abdominal cavity

below and behind almost to a line with the vent, where

in some Hakes it is continued, in the posterior pro-

longation of the cavity, by a lobe on the right side,

the left lobe being wanting behind. Still there is con-

siderable variation in this respect, for in one specimen

of our Hake we find only a narrow lobe of the liver

and this on the left side of the stomach, which extends

nearly to the vent. In the form of the body, however,

which is terete and elongated, the genus Merlucius

comes nearer the small Gadoids, especially saida, and

in this respect forms a transition from the Ling-type.

This state of transition also appears in the form of the

caudal fin, which in young Hakes, as in the Ling, is

rounded, but in older specimens becomes truncate or

even forked. In the structure of the skeleton the Hake

is most nearly approximated to navaga, by the large,

broad, and interiorly concave, transverse processes of

most of the abdominal vertebras
;
but the structure of

the skull is characteristic of the genus, the two frontal

bones proper being distinctly separated from each other

by a suture, and the occipital ridge, which in the genus

Gadus advances without a division and with sharp edge,

forward over the forehead to the middle or at least to

the hind part of the orbits, being here divided, and

running in an oblique, forward and outward direction

Fisclie Islands
, p. 90.
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over the entire upper surface of each of the frontal

bones. At the middle of its length each of the frontal

ridges is met by a similar ridge, running forward and

inward from the upper surface of each of the squamosal

bones; and thus a W-shaped figure of osseous ridges

is formed, more or less distinct even externally on the

forehead and occiput. In all the forms of this genus

the lower jaw projects beyond the tip of the snout;

the branchiostegal membranes are not coalescent, but

partially cross each other at the point of their attach-

ment to the isthmus; and the jaw-teeth as well as the

teeth on the laterally extended head of the vomer are

set in two rows, scattered and pointed like canine teeth

but of uniform size in each row, larger and capable of

being bent inwards in the inner row. The point of

the chin is without any barbel.

The variety of form within the genus is not great.

The number of known species would be five, if two of

them" were described with sufficient accuracy to have a

claim to scientific recognition. The three species of

which there is no doubt, belong to the north of the

Atlantic and Pacific Oceans.

The genus received its name of Merlus or Mer-

lucius at the hands of the contemporary writers (1554),

Belon 6 and Rondelet c

,
but was known even to the

ancient Greeks, according to Aristotle and Athenasus,

by the name of oroc. Linnasus, however, in the tenth

edition of Systema Naturae, having given our Hake the

name of Gadus merluccius, Rafinesque d
raised this

specific name to a generic rank. The original spelling

was restored by Risso
e

,
and has subsequently won

'wider and wider recognition. It also enables us without

complete tautology to retain the Linmean specific name for

THE HAKE (sw. LYSING OR KUMMEL).

MERLUC1US MERLUCCIUS.

Plate XXV, fig. 1

.

Body elongated and terete, the greatest depth being about 13—16V2 %: of the length, and the greatest thickness

about 70—90 % of the former. Length of the head, about 28—24 x

j2 % of that of the body. Bend in the margin

of the dorsal and anal fins only slightly marked, and their posterior lobes rounded. Length of the pectoral fins

about 12—16'

%

of that of the body, and equal to or only slightly greater than the postorbital length of the head,

which measures more than 12 % of the length of the body. Ventral fins as a rule in young specimens longer
,
in

old slightly shorter than the pectoral fins. Number of rays in the first dorsal fin at most 11. Least breadth of

the interorbital space more than 70 % of the length of the base of the first dorsal fin.

R. hr. 7; D. 9— 1 1)37— 39^; A. 37—39*; P. 13— 1

4

U

V. 7; C. x + 18—20 + .v; Vert. 50—52.

Syn. Gaclus dorso dipterygio, maxilla inferiore longiore, Art., Gen.,

p. 22; Syn., p. 36. Lysing, Strom, Sondm., Beskr., part.

1, p. 295.

Gadns Merluccius, Lin., Syst. Nat., ed. X, tom. I, p. 254;

Fn. Suec., ed. 2, p. 113; (Merlucius), Mus. Ad. Frid .,

tom. 2:di prodr., p. 60; Mull., ZooV. Ban. Prodr., p. 41;

Retz., Fn. Suec. Lin., p. 321; Hollb., Gbgs Wett., Witt.

Samh. N. Handl., V (1822), p. 38 cum fig.; Nilss., Prodr.

Ichth. Scand., p. 44; Schagerstr., Physiogr. Sallsk. Tidskr.,

p. 302.

Grand Merlus, Duham., Tr. Pecltes, part. II, sect. I, p. 141,

tab. XXIV.

Merluccius smiridus, Rafin., Caratt., p. 25; Jord., Gilb. (Mer-

lucius), Bull. U. S. Nat. Mus., No. 16, p. 809; Coll., N.

Mag. Naturv. Christ., Bd. 29 (1884), p. 83; Lillj., Sv.,

Norg. Fn., Fish., vol. 2, p. 120; Hansen, Zool. Dan.,

Fiske, p. 76, tab. IX, fig. 9.

Merlucius esculentus, Risso, Fur. Merid., tom. Ill, p. 220.

Merluccius vulgaris, Flem., Brit. Aniin., p. 195; Sund., v.

Wright, Skand. Fisk., ed. I, p. 145, tab. 33; Kr., Damn.

Fiske
,

vol. 2, p. 140; Nilss., Skand. Fn., Fislc., p. 570;

Thomps., Nat. Hist. Irel., vol. IV, p. 184; Gthr, Cat. Brit.

Mus,, Fish., vol. IV, p. 344; Coll., Forh. Vid. Selsk. Christ.

a Merlucius argentatus from Iceland and M. Gayi from Chili.

6 La nature et diversite dcs poissons, p. 116.

c De piscibus, lib. IX, p. 273.

d Caratteri di alcuni nuovi Generi etc. (1810), p. 25. Rafinesque here mentions two species, Linnaeus’s Gadus merluccius and his own

Merluccius smiridus, both from the Mediterranean and belonging to his genus Merluccius. In the same year, however, he included the Hake

in Indice d'Lttiologia Sicilana, p. 12, under the name of Onus riali

,

a generic name which was unquestionably used here in its right place,

and which we should have adopted, if Risso had not given it a different application which has gained fairly general recognition in recent times.

e Europe Meridionale (1826), tom. Ill, p. 220.

I In gravid females as much as 20 %.

g 36—40, according to Moreau.

* Sometimes 36, according to Moreau.
i 19

?? x ^
1 11 11
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1874, Tillsegsh., p. 114; Winth., Naturh. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 31; Gtgl., Espos. Intern. Pesc. Berlino

1880, Sez. I tal . Cat., p. 96; Mor. ( Merlucius), Hist. Nat.

Poiss. Fr., torn. Ill, p. 251; Day ( Merluccius), Fish. Gt.

Brit., Irel., vol. I, p. 300, tab. LXXXV, fig. 1 ;
Apostol.

(Merlucius), Peche en Grece, p. 29; Mob., Hoke (Merluc

-

cius), Fisch. Osts., p. 80; Olsen, Piscat. Atl., tab. 19;

Storm, N. Vid. Selsk. Skr. Trondhj. 1883, p. 34; Bncke,

Handb. Fiscliz. Fischer. (M. v. d. Borne), p. 105.

Merlucius sinuatus, Swains., Fish., Amphib., Kept., vol. I, p.

319, fig. 73, vol. II, p. 390.

Merluccius Linnei, Malm, Gbgs, Boh. Fn., p. 489.

The Hake often attains a length of 12 din., but

in Scandinavian waters it is generally of a smaller size.

The following description is based on eight specimens

preserved in spirits, from the Sound, Bolnislan, and the

Mediterranean, the largest specimen 64 cm. long, the

smallest 16 cm., and on a note left by Fries, which

contains the dimensions of a new-caught specimen 6

dm. long.

Our Hake is most easily distinguished from its

recognised congeners" by its shorter pectoral tins and

broader forehead, by the smaller number of rays in the

first dorsal fin, and by the generally shorter base of

this fin.

The middle rays of flic caudal fin measure ViY;

and the length of the head to the tip of the operculum

slightly more than 1

/4
c

,
of the total length of the body,

including the caudal fin. The greatest depth of the

body is V
6 °f the total length d

,
and the greatest breadth

or thickness at least about V3
of the former.

The scales are firmly attached and large in com-

parison with those of the other Codfishes, though the

largest scales of a Hake 245 mm. long are not more

than about 2 mm. in length, and in a specimen 42 cm.

long not more than about 3 mm. broad. On an aver-

age we find 145 scales in a row along the sides of the

body below the lateral line, the variations apparently

running between 138 and 154. They are regularly

arranged, rounded, and distinctly imbricated. One pe-

culiarity of their structure has already been remarked

in part by Kroyer. In the genus Gachis in general

both the concentric and the radiating stria; are fairly

distinct and almost equally defined, the thin and trans-

parent scale presenting under the microscope a chequered

appearance, with oblong, square patches raised above

the surface. In the Hake, on the other hand, at least

in young specimens between 2 and 3 dm. long, only

the concentric, raised stria are quite distinct when only

moderately magnified. Beneath a powerful microscope,

however, a network of finer stria between the concentric

ones appears on the hind (free) and more rounded part

of each scale; and on the anterior (concealed) part of

the scale, which is rather more pointed, the spaces be-

tween the concentric stria are irregularly broken up

into elongated markings (lacuna 6

), as it were notched

at the margin.

The head is conical and anteriorly depressed, the

circumference, seen from above, being parabolic^ The

upper surface is fairly broad, convex or more nearly

flat, the profile being straight without any depressions

or ridges in fresh specimens. The W-shaped figure is

thus rather indistinct. A uniform covering of small

scales extends forward to the upper lip, which is how-

ever naked. The least breadth of the interorbital space

varies between 7 and 8 % of the length of the body,

25 and 30 % of the total length of the head, about 50

(sometimes 49) and 60 % of the postorbital length of

the head, or 72 and 85 % of the base of the first dorsal

fin. The japercula and the sides of the head are scaly.

The eye is round, closely surrounded by the well-defined

margin of the rather oblong orbit. The hind margin

of the latter generally lies nearly at the middle of the

length of the head, though the postorbital length of the

head varies between 467 2
and 53 % of its total length.

The length of the ejrn itself varies between about 1

8

1

/ 2

% of the length of the head (in specimens 16 cm. long)

and about 14 % thereof (in specimens 64 cm. long),

being in young specimens generally rather more, in

“ The North American Merlucius bilinearis
,
from the Atlantic, and Merl. productus from the Pacific.

6 Varying, according to our measurements, between 9 (sometimes 8) and 10 %.

c Varying, according to our measurements, between about 28 and 25 % (sometimes 24V.o %)
d Varying, according to our measurements, between about 13 and 16 ~j

3 %. In v. Wright’s figure, however, which is certainly true

to nature, the depth of the body is still greater.

e Cf. Baudelot, Ecailles des poissons osseux
,
Arch Zool. Exper., tome 2 (1873), pi. VII, fig. 4.

f The head is very like that of the Pike, and this resemblance is still further enhanced by the appearance of the teeth. Hence the

name of Merlucius, a shorter form of viaris lucius (Sea-Pike). The derivation suggested by Faber, from man's lux has nothing to recommend

it, for this fish is by no means one of the brightest in the regions where the name has originated, though in northern latitudes the rather

lustrous surface of its body has given rise to the name of Lysing (Shiner).
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The nostrils lie near the eye, being separated from it

by a distance which is V3
of that between the eye

and the tip of the upper jaw. The anterior nostril is

round, the posterior crescent-shaped. The maxillary

bones extend back to a line with the middle of the

eyes, the distance between the tip of the snout and

their hind extremity being often exactly half the length

of the head". The lower jaw projects considerably

beyond the upper, its length being about 61 % h
of

that of the head. Some of the teeth are large (3 mm.

long in a specimen 42 cm. in length), firmly set,

pointed, slightly recurved, and sparsely set in a single

row, containing about 15 teeth on each side of the upper

jaw. Besides these Ave find small teeth in both jaws, in

the upper jaw between and within the large ones, and in

the loAver jaw a roAv of fairly large teeth outside the for-

mer roAv. The vomerine teeth- form a transverse semi-

circle in the roof of the palate, being set in an irre-

gular, double roAv. The pharynx is also furnished, as

usual, with three dentated, upper pharyngeals. The

tongue is fleshy, large, and flat. The gill-opening is

fairly large, the upper margin of the operculum being

free up to the lateral line near the occipital bones.

The branchiostegal membrane is large, Avith exposed

margin and 7 large, only slightly flattened rays. Un-

derneath it is divided fonvard to the middle of the

loAver jaAv. There is no trace of a barbel. The bran-

chial arches are, as usual, 4 in number, and the hind-

most gill-slit is rather narroAv. The gill-rakers in the

outer toav on the first branchial arch are pectinal,

but scattered, only 7—-9 on each side; in the other

toavs they are tubercular.

The body is elongated, only slightly compressed,

and broadly rounded at the dorsal and ventral mar-

gins, each of these margins being furnished Avith a

deep grooATe in Avhich the dorsal and anal fins are set,

and into Avhich they may be almost entirely depressed.

As Ave noticed in the last forms of the preceding ge-

nus, here too Ave find, in the hind parts of the dorsal

and ventral profiles, at the spots Avhich correspond to

the beginnings of the third dorsal and second anal fins

in the preceding genus, a break from Avhich these pro-

files converge more sharply toAvards the base of the

caudal fin. The least depth of the tail is about 4—

47g
% of the length of the body or about 1

3

1

2
— 17 %

of the length of the head.

The lateral line begins at the sides of the occiput

and runs almost straight, in a direction sloping slightly

doAvmvard from the back, to the middle of the caudal

fin. It is deeply depressed, sharply defined, and per-

fectly naked. Along its Avhole length Ave find rather

fine tubercles or projections, Avith the ordinary apertures

for the passage of Avater to the sensory organs and for

the discharge of mucus, set at intervals about equal in

length to three .of the neighbouring scales. The first 10

or 1 1 apertures are double, the rest simple, and the

posterior ones rather indistinct.

The vent is situated just in front of the beginning

of the anal fin, Avhich lies far in front of the middle

of the body, at about the beginning of the third fifth

of its length c

,
a little behind or in front of the per-

pendicular from the tip of the pectoral fin.

The pectoral tin of each side is inserted beloAV the

tip of the operculum. Its length is between about 14

(sometimes only 12) and 1

6

1

/2 % of that of the body.

It contains 13 or 14 rays, the first of Avhich is rather

small, the second
4
/5 of the fin in length, and both simple.

The other rays are doubly bifid, the sixth ray is the long-

est, and the length of the last ray is % of that of the tin.

The ventral fins are firm and elastic, in young

specimens longer than or equal in length to the pectoral

fins, in old ones shorter than the latter. They contain

7 rays, the first simple and measuring 2

3
of the fifth,

Avhich is the longest. The length of the last ray is
0

7

of that of the fifth. Thus, as appears from the relative

length of the rays, these fins are obtusely rounded,

Avith even margin and Avithout any perceptible elonga-

tion of any of the rays.

The first dorsal tin begins close behind the perpen-

dicular from the base of the pectoral fins, at a distance

from the tip of the snout of between about 27 (sometimes

26) and 29 % of the length of the body. It is almost

triangular, and is generally composed of 10 or 11 rays,

the first simple and in length
3

/4 of the second, Avhich is

the longest ray in the fin, measuring about 12— 10
1

2 %

of the length of the body, and, like the other rays, bifid.

The last rays are small. The base of the tin measures

9—9Y2
% (sometimes 10 %) of the length of the body.

a Varying however, according to our measurements, between about 47 and 51 %.

6 Ararying, however, between about 58 and Gl 1
/, %•

c At a distance from the tip of the snout that varies between about 40 and 42 1

/., % of the length of the body.
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The second dorsal fin is separated from the first

by an interval equal to the space occupied by two

rays, and begins at a distance from the tip of the

snout equal to about 39 V2
— 38 % of the length of the

body, or slightly less than the base of the fin, which

measures about 41—44 1

/, % of the length of the body.

It is made up of 37—39 rays, most of which are

doubly bifid. The first 22 or 21 form a fin of nearly

uniform height, slightly lower behind, the tip of each

ray projecting in the shape of a small, fiat lobe beyond

the fin-membrane. The following 17 or 18 rays do not

extend beyond the membrane, which forms an evenly

rounded and distinctly higher part of the fin. The first

of these rays is almost simple, being only indistinctly

branched at the tip, and the second and third only

slightly surpass it in this respect. These three rays

gradually increase in height, the next six are of almost

equal length, and the following ones grow rapidly

shorter. At the end of the first part of the fin the

membrane becomes thin and fragile; in the posterior

part it is much stronger. Everything shows that the

fin may be regarded as consisting strictly of two fins,

which are of different structure and begin, as in most

of the Cods, with shorter, more nearly simple rays,

but have not separated from each other.

The anal fin is of exactly the same structure—
sometimes of exactly the same extent-— as the second

dorsal, generally containing 22 rays in the first part

and 15 or 16 in the second. The first ray is rather

short, the second and third rays gradually longer.

In adult specimens the two middle rays of the

caudal fin are so much shorter than the outer ones

that, when the fin is expanded, the hind margin be-

comes quite straight. Between the two corners we find

18—20 thick, doubly bifid rays, and outside these rays,

on either side, 6—8 others, which grow gradually

shorter in front and are closely united, the outermost

ones being indistinct. The number of the rays may

thus rise to 36, perhaps more. In one specimen, how-

ever, Sundkvall found only 29 (6 + 17 + 6).

The colour is silver-gray, on the back blackish

gray, During life the fish has a bright lustre, which

is perhaps the origin of the Norwegian name of Lysing.

The Greeks and Romans were of quite another opinion,

for they gave the Hake the name of ass (Gr. oVog,

Lat. Asellus) from its gray colour, which is far eclipsed

in brightness by the Mediterranean fishes in general.

This name is still preserved in Nasello, the Sardinian title

of this fish. In the rest of modern Italy it is known as

Merluzzo. The iris is also silver-gray, but in the living

fish has a dash of golden colour above. A small blackish

spot appears at the base of the pectoral fin. The mouth

and the walls of the branchial arches are blackish.

The rather short and wide oesophagus passes into

a large, saccate, thick-walled stomach. When this is

empty, it shrinks Together, with the inner surface in

creases and with one or two external transverse folds

at the blind end. The intestine, which issues from the

side of the anterior end of the stomach, is narrow and

short and forms only two bends. Just at the begin-

ning it is furnished with one single appendage, which

is rather short and resembles a small round pouch of

the same width as the intestine, furnished within with

transverse folds. As we have mentioned above, the

liver may be large, though its development, here as in

most of the Codfishes, is subject to considerable varia-

tion. In specimens preserved in spirits it is reddish

yellow, in fresh ones, according to Duiiamel and Holl-

berg, whitish gray. The gall-bladder is green. The

two ovaries have a common opening into the cloaca,

behind the orifice of the intestine. Hollberg estimates

the number of the eggs in a large female at two million,

Olsen at seven million. The air-bladder is large, rather

firm, and hard. It is united by ligaments to the trans-

verse processes of the abdominal vertebrae, to the ribs

above the intestinal canal etc., and thus separates these

parts from the kidneys, which lie uppermost, under the

spinal column. The peritoneum is black throughout.

The Hake is a true marine fish, which seldom

enters the island-belts. Still, in the island-belt of Bo-

huslan for example, young specimens are found, though

in small numbers, all the year round. The Hake al-

ways hugs the bottom, except when it chases its prey.

During the greater part of the year it lives alone, or

follows the Herring and Mackerel shoals in companies;

but in the spawning-season it collects in fairly large

shoals at the spawning-places.

In the Cattegat the spawning-season occurs at the

middle of July; but farther south the Hake spawns

earlier in the year, at the end of winter or in spring,

though even there the season may be later, as was the

case, according to Couch 0

,
on the English coast in

Fishes of the British Islands
,

vol. Ill, p. 100.
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1837, in which year the Hake had not finished spawn-

ing before August. According to the unvarying asser-

tion of the fishermen of Bohuslan there is only one

single bank in the whole of the Cattegat where the

Hake assembles in numbers to spawn. This spot is

known as Kummelbanken or Kummelgrund (Hake Bank

or Hake Shoal), and lies W.S.W. of Gothenburg, in the

middle of the Cattegat, near the Sor Is. It is rather

small, consists of sand and shingle, and lies in 16—22

fathoms of water. On this bank Hakes collect in large

shoals to spawn, from the middle of July to the middle

of August. After this period they disperse again. Ac-

cording to some of the fishermen they reappear at the

same spot in spring, when they sometimes come near

the land. From this we might perhaps conclude that

it sometimes spawns as early here as in the south.

According to Schagerstrom the Hake is rare in

the Sound, but is known to the fishermen by the name

of Lull. The Royal Museum has received from Trybom

a female, about 5 dm. long and with only slightly

developed ovaries, which was taken off Raa, near Hel-

singborg, in the latter half of October, 1882. Mobius

and Heincke give two instances, in November, 1872

and December, 1873, of the occurrence of the Hake in

Kiel Bay. In the Great Belt, according to Hansen, it

has been taken off Corsoer. It seems never to have

penetrated farther into the Baltic. The popular name

of the Hake in Bohuslan and at Kullen, hummel
, seems

to be a corruption of the Norwegian kulmund (Goal-

mouth), from the black colour of the mouth. Lysing

is the ordinary name of the species in Norway, where,

according to Collett, it is not rare, but occurs only

sparingly up to Trondhjem Fjord. North of this lo-

cality only solitary specimens have been met with, as

for instance in March, 1883, when a specimen 1

3

1

/2 dm.

long was caught off Lodingen in the Lofoden Islands.

The Hake occurs throughout the North Sea. It

is extremely plentiful at a few spots on the coast of

Brittany and the south-west coast of England and all

round Ireland, but is said to be rare to the north-west

of Scotland. Off the Faroe Islands it is not known,

and the Lysi of Iceland is undoubtedly a different

species, unless, as seems more probable, Faber’s de-

scription of it is due to a confusion between two spe-

cies. On the coast of the Spanish Peninsula the Hake

is found at several spots, and in the Mediterranean,

where it is caught in large quantities, it takes the place

of the Cod, which does not occur there.

Except during the days occupied by the spawning

the Hake is extremely voracious and, therefore, easilv

taken on the hook. It lives chiefly on fish, Herrings,

Mackerel etc., and is said to destroy more than it can

devour. It eagerly follows the Herring and Pilchard

shoals. It drags the Pilchards out of the net, though

it often entangles itself in the meshes, and thus pays

the penalty of its voracity. During the seine-fishery

for Herrings Hakes have been found in the seine that

have glutted themselves quite helpless on the catch.

It is also stated that the Hake, when drawn out of the

water, evacuates the contents of its stomach. A spe-

cimen opened by Sundevall, however, contained three

young Herrings, and a Hake about 6
1

/ 2 dm. long which

was forwarded to the Royal Museum from Stromstad

by Baron Cederstrom, had two well-preserved Sprats

in its stomach. It is probably the voracity of the Hake

that has given rise to the incredible tale told by Strom,

on the authority of the Norwegian fishermen, that three

fish were once caught on the same hook, the hook

having pierced through the belly of the first, and hav-

ing been at once swallowed by the second and in its

turn by the third.

This fish is apparently periodic. In the Cattegat,

according to Hollberg, it was extremely plentiful

during the Herring-fishery for some years about 1780,

more Hakes being taken than could be made use of.

Then it became rare, but was again caught in fairlv

large quantities from 1801 to 1803, when several hun-

dred barrels were salted. After this period, when the

Herring disappeared, it again became so rare that it

was not until 1821, after several years’ enquiry, that

Hollberg succeeded in obtaining a specimen from the

Cattegat for purposes of description. About 1830 it

was again abundant in Bohuslan, but about 1840 the

numbers again decreased. At the present time, now

that the Herring is plentiful, the Hake is not rare, at

least on the north coast of Bohuslan, according to

Cederstrom. This fluctuation of the supply has much

that reminds us of the periodicity of the Herring, and

may probably be explained in the same way. Apart

from the fact that the roving expeditions of a fish-of-

prey are determined by the abundance of its food,

they are also undertaken for purposes of reproduction.

In the Cattegat the Hake has but few spawning- places,

perhaps, as hinted above, only one; and, like main-

other species, probably keeps persistently to its accus-

tomed haunt. But when it is disturbed while spawning,
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and owing to its voracity is caught freely before and

after the spawning-season— even during this period,

for all Hakes do not spawn at the same time — it soon

results that an adequate number of adult individuals

is not forthcoming. In this case the fish must become

rare, until the fishermen have had time to desert the

station as unproductive, and a new stock of adult fish

has assembled or grown to maturity, and been per-

mitted to breed in peace for a generation or two.

When fresh the Hake is regarded as an inferior

fish, especially when it is caught on a muddy bottom.

On a stony and hard bottom it is said to be of better

quality. Salted and dried, like the other Codfishes,

in the form of stockfish, rotkiaars etc., the Hake is

said to be nearly as good as Cod prepared in the

same manner. In this form considerable quantities are

exported to Roman Catholic countries, and consumed

during Lent, when meat is forbidden.

In the Cattegat the Hake is caught partly with

long-lines and partly with hand-lines used for other

fish. On the fishing-bank described above the fishery

is carried on during the spawning-season, at the end

of -July and beginning of August, with hand-lines and

Haddock-lines. The bait consists of Herring or, still

better, of Mackerel, and sometimes of a bit of the fish

taken from the belly of the Hakes already caught.

Hundreds of boats, usually with a crew of three men,

assemble there, and if the fishery is successful, a single

forenoon will suffice to give them a full load. On the

coast of Brittany the Hake is the object of a fairly

important fishery, pursued in the open sea, partly with

nets and partly with lines, in large boats, each with

a crew of nine men. This fishery is carried on only

at night, and affords employment to a large number

of persons.

(SuNI)EVALL, SiMITT.)

Genus MOLUA.

Two fully developed dorsal fns and one anal fin. Vertical fins well separated, in adult specimens with a distinct,

finless peduncle of the tail. Ventral fins with six rays. Caudal fin more or less rounded. Intermaxillary teeth of

fairly uniform size, hut the teeth in the lower jaw and on the head of the vomer interspersed

with, large canines. Branch lostegat rays 7.

This genus, which was combined by Cuvier with the

following one, was first separated from it by Nilsson",

though, like Fleming 6

,
he had previously 0 employed the

same generic name for the group which Cuvier and Risso

called Lotta. The name of Molua, as well as Morrhua

{Morhua), is a Latinized form of the French morue, and

was applied by Rondelet'7

to the Cod, but altered by

Aldrovande to Molva and employed by Charleton* for

both the Ling and the Cod. As in the case of the pre-

ceding genus, we restore the original name, by which

course we are enabled without absolute tautology to re-

tain the Linmean specific name of the type of the genus.

The genus possesses its principal systematic im-

portance in the capacity of an intermediate stage be-

tween the preceding genus and the following one. This

appears most distinctly in the structure of the second

dorsal and the anal fins, which in one species, our

common Ling, are almost entirely without that trace

of division which we have observed in the preceding

genus, but in the second species, Molua dipterygia, do

not indeed show these traces as distinctly as Merlucius,

but still plainly enough. In Molua clipterygia the caudal

fin is much more abruptly rounded— thus coming

nearer Merlucius — than in our common Ling, which

in this respect also more nearly resembles the Burbot.

The number of rays in the ventral fins (less than 7), a

number which may, however, occur in Lotta, and the can-

ine teeth in the lower jaw and on the vomer are, there-

fore, the most trustworthy characters of the genus Molua.

Molua is further distinguished from Lotta by the smaller

breadth of the interorbital space7
,
the shorter ventral

fins 5
', the narrower (less terete) form of the body 7

', and

a Skand. Fn., Fisk., p. 573 (1855).

h Brit. Aniin
., p. 192.

c Prodr. Ichth. Scand., p. 45 (1832).

d De Pise., lib. IX, cap. XIV.
e Onomast. Zoic., p. 121. Molva major (the Ling) and Molva minor (the Cod).

As a rule less than of the length of the head.

<J Less than 12 % of the length of the body.

h Greatest breadth of the body as a rule less than 45 % of the length of the head.
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the more forward position of the first dorsal fin". In

the Southern Hemisphere Molua is replaced by the

genus Lotella, which should perhaps be united with it.

The body is covered in this genus with small,

thin, oblong, elliptical scales, with a more or less (some-

times considerably) eccentric nucleus, and with the

striations arranged according to the same type as in

the Cods but denser. The concentric strial are so pre-

dominant that the radiating ones form only narrow

connecting lines, very often incomplete, between the

concentric stride
;
but the radiating lines are far from

always opposed to or in continuation of each other on

each side of a concentric striation. In this manner,

however, a network is formed, as in the Cods, with

quadrangular meshes; and in every mesh the scale-

substance is thickened or raised, at least on the hind

(free) part of the scale''. Where the radiating lines

are interrupted, these thickened parts assume a con-

tinuous, moniliform appearance, with one row of beads

for each of the concentric striae.

Only two or perhaps three species of the genus

Molua are known. They belong to the Mediterranean

and the North Atlantic. The two species which occur

within the limits of the Scandinavian fauna may be

distinguished as follows:

A: Least depth of the tail less than T
/ 6

of

the length of the head Molua clipterygia.

B: Least depth of the tail more than V5
°f

the length of the head Molua molva.O

THE LESSER LING (sw. birkelangan).

MOLUA DIPTERYGIA.

Plate XXVI, fig. 3.

Body elongated
,

almost Eel-shaped
,

its greatest depth, being about
1

10
— 1

/12 of its length. Least depth of the

body (about % of its length) less than 15 % of the length of the head or than half the length of the middle

caudal rays. Total length of the head (in adult specimens) less than
1

/5 ,
its postorbital length less than

1

/ll , of

the length of the body. Base of the first dorsal fin less than Vio °f ^,e length of the body or than Vs of the

base of the second dorsal fin, and less than or at most
1

/ 5 greater than its own height. The second dorsal fin

begins at a distance from the tip of the snout less than 35 % of the length of the body, and its base occupies at

least half of the length of the body. Base of the anal fin also greater than the distance between this fin and

the tip of the snout, and measuring at least 45 % of the length of the body. Coloration above reddish or brown,

below white or grayish; outer part of the pectoral fins, hind lobes of the second dorsal and the anal fins, and

outer parts of the caudal fin, above and below, blackish. Iris orange.

R. hr. 7; D. 11— 14|74 — 83
;
A. 70— 81; P. 18—20; V. 6;

(J. .r+24— 30 -Kt; Vert. 78.

Syn. Byrkelange, Strom, Sondm. Beskriv., pt. I, p. 275; Id.,

Trondbj. Selsk. Sln\, pt. Ill, p. 446, tab. 8; Gadus di-

pterygius, cirratus, max. infer, longiore, p. anal. LXX, Mull.,

Zool. Dan. Prodr., p. 42.

Gadus dypterigius
,

Penn., Introd. Arct. Zool., ed. II, vol. I,

p. CXXIV.

Gadus Byrkelange, Walb., Ichtli. Art., pt. Ill (Gen. Pise.),

p. 135; Coll. (Molva), Fork. Vid. Selsk. Christ. 1874,

Tillaegsh., p. 116; Malm, Gbgs, Boh. Fn., p. 492; Mela,

Vert. Fenn., p. 302, tab. IX; Storm (Lota), Norsk. Vid.

Selsk. Skr. (Trondbj.) 1883, p. 35; Coll. (Molva), N. Mag.

Naturv. Christ., Bd. 29 (1884), p. 84; Lillj., Sv., Norg.

Fisk., pt. 2, p. 139; Hansen, Zool. Dan., Fiske, p. 83,

tab. X, fig. 3, a.

Gadus abyssorum, Nilss., Prodr. Ichtli. Scand., p. 4; Kr.,

(Lota), Danin. Fiske, vol. 2, p. 167; Nilss. (Molva), Slcand.

Fn., Fisk., p>. 577.

Obs. The question whether the Mediterranean Molua macro-

phthalma (Phycis macrophthalmus, Rafin., Caratteri etc., p. 26, tab.

IX, fig. 3; Lotta elongata, Risso, Ear. Mer
.,
tom. Ill, p. 217, fig. 47)

is a distinct species from Molua dipterygia, seems to require further

elucidation. Both Nilsson (Skand. Fn.) and Lilljeboeg have pointed

out the great similarity between them, the latter writer with the

reservation that a difference exists in the texture of the scales. This

difference seems to consist in the fact that in the Mediterranean form

the radiating striae are entirely wanting, and that the moniliform

appearance of the concentric rings has thus disappeared. To judge

by the measurements given by Lilljeborg, the Mediterranean form

has also a still shallower peduncle of the tail (least depth of the tail

only 11 1

/ 3 % of the length of the head) and a shorter first dorsal fin

(its base only 11 % of that of the second dorsal fin), this form being

thus still further removed from the common Ling than Molua di-

pterygia. To judge by Costa’s figure (Fauna del regno di Napoli

,

Pesci, parte prima, Malacotterigii Sottobrancbiali, p. 15, tav. XXXVIII)

Molua macrophthalma seems also to be of a peculiar coloration, with

transverse spots, perhaps traces of the earlier stages of its develop-

ment, on the sides of the body. Still these differences cannot be of

a Distance between the first dorsal fin and the tip of the snout less than 30 % of the length of the body.
6 Cf. the scales of the Eels — see Baudelot, Arch. Zool. Exper., tom. 2 (1873), p. 198, pi. VIII, fig. 1—4.

66Scandinavian Fishes.
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any especial signi Seance; and in the coloration in particular, in the

distribution of the black colour on the vertical fins, we find an emin-

ently characteristic resemblance between the two forms. Thus, whether

we choose to regard these forms as distinct species or merely as

local varieties, we have here, as for example in the case of Scorpcena

dactylopterci (see above, p. 155), an evident connexion between the

deep-sea faunae of the Mediterranean and of Scandinavia.

The Lesser Ling seldom attains a length of more

than 1 metre, though, according to Nilsson, specimens

at least 5 feet (15 dm.) long are sometimes met with.

Its external form and external characters have already

been compared by Strom to those of the Hake, with

which genus it is closely connected in several respects.

The body is, however, still more elongated, the greatest

depth being at most about 1

/9 (sometimes only slightly

more than
l

/12 ) of the length, and the least depth less

than 3 % (2'7—2'5 96) of the latter. In front the body

is terete, the breadth being about 4

/5
— 9

/io °f the depth;

behind the lateral compression becomes more and more

pronounced, the breadth (thickness) of the body at the

point where the depth is least, being not even
1

/3 of

the depth. The curves of the dorsal and ventral pro-

tiles are equal and much more elongated behind than

in front. At the point which corresponds to the inci-

sion in the margins of the dorsal and anal tins in the

Hake (here almost imperceptible), at the base of about

the fiftieth ray of the second dorsal fin, we find a

slight trace of a break, the dorsal profile sinking and

the ventral rising rather more sharply back towards

the base of the caudal fin.

The form of the head is a uniform transition from

that of the terete forepart of the body. The snout is

horizontally elliptical, vertically slightly depressed, with

large, only slightly ascending mouth. The top of the

head is smooth or furnished with only slightly distinct

cai'ince (longitudinal osseous ridges), and a little con-

cave between the eyes. The length of the head is

distinctly less than
1

/5 (about 19 96) of that of the

body, or than V 2
(at most about 42 %) of that of the

base of the anal fin. The eves are large. Their longi-

tudinal diameter measures in adult specimens 24—22
1

/ 2
%

of the length of the head or about twice the breadth

of the interorbital space, and is more than
2

/3 of the

length of the snout, which occupies about 3

/io~~7s of

that of the head. Their upper margin lies on the same

plane as the forehead; but as the fish is generally caught

in very deep water, they project considerably in most

cases. The nostrils are situated in the hindmost third

of the length of the snout and fairly high, somewhat

above the middle of the eyes. The anterior nostril is

round, with the margin raised into a lobate projection

behind, the posterior larger, obliquely-set, oblong or

crescent-shaped, with the posterior (upper) part ex-

tended. The gape is comparatively large, and the jaAvs

are thus fairly long, the distance betAveen the hind

extremity of the maxillary bones and the tip of the

snout being about 46 or 47 % of the length of the

head, and the length of the loAver jaAv, Avhich in adult

specimens measures 58—52 % of the total length of

the head, greater than the postorbital length of flhe

same. In all our specimens the tip of the snout pro-

jects distinctly in front of that of the loAver jaAv“,

Avhich is furnished underneath Avith a comparatively

small barbel, measuring less than half the longitudinal

diameter of the eyes. The intermaxillary bones are

terete, tapering gradually to a point behind, and ex-

ternally passing imperceptibly into the ligamentous

membrane that forms the labial margin between these

bones and the hind extremity of the maxillaries, Avhich

is flat and someAvhat extended, but arched doAvirwards,

and from Avhich a similar membrane runs forAvard to

the anterior part of the loAver jaAv, forming an under-

lip, more fleshy in front than behind. The inter-

maxillary bones are furnished throughout their length

Avith a card of rather small teeth of uniform size. The

card is of fairly uniform breadth, but as usual some-

Avhat broader in front and growing narroAver behind.

The loAver jaw, on the other hand, contains two kinds

of teeth, an outer i’oav of small teeth, Avhich is some-

times double, corresponding to the intermaxillary teeth,

and an inner i’oav of scattered, but large, straight, and

pointed canines, about 15 in number on each branch

of the loAver jaw', and just at their tips more or less

distinctly barbed. The head of the vomer is also fur-

nished with similar canine teeth, set in a horse-shoe

or semi-elliptical toav, about 6 in number on each side.

Only a trace of the transverse palatine folds is present.

The tongue is toothless, fleshy, and free, flat and tri-

angular at the tip. The gill-rakers are short and den-

ticulated. The pharyngeal teeth are like the inter-

maxillary teeth. On each of the loAver pharyngeals

they form an oblong card, Avhile the upper pharyngeals

are united on each side into a round, convex projec-

The case may also be the contrary, according to Nilsson and Lilljeboeg.
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tion, covered throughout the surface with cardiform

teeth of uniform size. At the side of these projections,

on the uppermost part (the epibranchial bone) of the

third branchial arch a small, separate patch of teeth

may be felt". The gill-openings are large and admit

of considerable expansion, but the branchiostegal mem-

branes are united underneath into a broad dermal fold,

free from the isthmus and extending almost to the

tops of the first branchiostegal rays. The preoper-

culum is crescent-shaped, the interoperculum rather

broad behind, the operculum rather small and deeply

concave at the hind margin, and the suboperculum

comparatively large. The cephalic system of the lateral

line is well-developed, with distinct and sometimes open

pores along the long preorbital bone as well as at the

margin of the preoperculum and on the branches of

the lower jaw. Straight in front of each of the nasal

cavities, about half-way between it and the tip of the

snout, lies a large muciferous groove, with a nostril-

like and sometimes open pore.

The first dorsal fin resembles that of the Hake,

and here too its height (the length of the longest ray)

is generally greater than the length of the base, but

subject to considerable variation, thus rendering it al-

most impossible to formulate any rule for this relation.

The fin begins at a distance from the tip of the snout

equal to about 7* (26—25 %) of the length of the

body, the length of its base varies between about Vis

and 7n
b
of the length of the body, and the length of

its longest ray between 1

,j 4 and 1

J12
C

thereof. The

shape of the tin also varies, being either triangular or

rounded. All the rays, except the first and the last,

may be bifid at the tip, though only indistinctly. The

second dorsal tin begins just behind the end of the

first or at only a slight distance from it, and is sepa-

rated from the tip of the snout by a distance equal

to about 2

/s (61—67 %) of the length of the fin itself.

It is always lower than the first dorsal fin, and in the

middle third of the fin the rays are generally distinctly

shorter, but at the 40th—50th ray the height again

begins to increase, about the 60th ray being the longest

and measuring about 6 or 7 % of the length of the

body. The first three rays as well as the last are

generally undivided, the others more or less indistinctly

divided. The division is most distinct in the rays in

the hindmost part of the fin.

The anal fin reproduces the form and structure

of the second dorsal, but is lower and shorter. It be-

gins a little behind the vent, the distance between its

beginning and the tip of the snout being about 40—
42 % of the length of the body, and ends a little way

from the first lower supporting ray of the caudal fin,

usually a little behind the perpendicular from the end

of the second dorsal fin, but sometimes in a line with

this latter fin, or even a little further forward.

The caudal fin is also invariably separated by a.

distinct interval both from the second dorsal and the

anal fin. The middle of its base (the tip of the tail)

lies at a distance from the ends of these fins measuring

about S or 9 % of the length of the body. Its shape

is cuneiform, with the hind margin somewhat convex

or nearly straight.

The pectoral fins resemble fhose of the Hake,

being of an oval, obliquely pointed shape. Their length

— 79
or 7io of that of' the body — is greater than

the postorbital length of the head, and more than half

as much again as the length of the snout.

The narrow ventral tins, on the other hand, differ

widely from those of the Hake. As a rule they are

longer than the pectoral fins, this being due to the

great elongation of the tips of the rays, especially of

the second one. Still, in this species too, the ventral

fins become comparatively shorter during growth.

The scales are thin and small, but close-set and

imbricated, extending over the whole body forward

along the snout and over the greater part of the thick

membrane of the vertical fins. They are largest, as

usual, on the sides of the hind part of the body; but

among the larger scales we find small accessory scales,

the nucleus of which is sometimes extremely eccentric.

The scales on the anterior part of the head and on

the fins are equally small, but we have never found

their nuclei to be so eccentric. In all the scales the

nucleus is round and rather small. It always lies in

a Kr0yer has remarked as a characteristic of the common Ling that in the pharynx we find on each side four, dentated upper phar-

yngeals, three of them united, as usual, into an oval patch furnished with teeth, and a “fourth, small, isolated bone.” The true state of

the case is, however, that here, as in many of the Teleosts, especially in this species and the Burbot as well as in the Hake and the larger

species of the genus Gadus — with the exception of the Haddock — the epibranchial bones of the third branchial arch are furnished with teeth.

6 6‘8— 9'3 %, according to our measurements of 4 specimens between 56 and 85 cm. long.

c 7‘2—8‘1 %, according to our measurements.
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the anterior, inserted part of the scale. The scales

are either oblong or linguiform, with the anterior part

broader in the ordinary scales, narrower in the acces-

sory ones. The bead-shaped markings of their stria-

tion have already been noticed.

The lateral line, which, as in most of the Cod-

fishes, is scaleless, at the hind part of the tail runs

fairly straight along the middle of the sides, gradually

rises in front, and in the abdominal region forms a

slight, but distinct arch above the pectoral fin.

The abdominal cavity with its blue-black peri-

toneum, is remarkably long. In a male 65 cm. in

length it extends, gradually diminishing in width, be-

hind the vent to a line with the 30th ray of the anal

fin. This prolongation, however, does not contain any

portion of the intestine, but is occupied by the greater

part of the testes, which are divided, as in the Cods,

into wavy lobes. The stomach is long, hardly marked

off at all from the oesophagus, and pointed behind.

The pylorus is situated at the middle of the lower

(ventral) side of the stomach 0
. The pyloric appen-

dages are long and numerous, being at least about 20

in number. The intestine first bends slightly forward

from the pylorus, and then straight back to the anal

region, then forward again to the pyloric region, and

finally straight to the vent.

The coloration seems to be subject to considerable

variation. The specimens preserved in spirits in the

Royal Museum are dark or light brown on the back,

the sides gradually passing into the grayish white or

light bluish gray colour of the belly, which is finely

punctated throughout with reddish brown. Our figure

gives the coloration of a fresh specimen which was

sent, packed in ice, to the Royal Museum from Gothen-

burg in January, 1875, by Professor Malm. The most

characteristic touch is the black colour of the outer

(posterior) part of the pectoral fins and the hind parts

of the second dorsal, the anal, and the caudal fins.

All these fins are edged with white. The bases of

the pectoral fins and the caudal fin are ashy blue, but

at the middle of the caudal fin we find a lighter,

whitish patch between the black portions, and in the

fresh specimen the sides of the base of the caudal fin

were yellowish. According to Malm “the rest of the

fins are blackish brown; but on the anterior dorsal fin

Ave find an oblique, Avhitish stripe from the tip of the

first ray to the hind part of the base.”

The Lesser Ling— apart from its near relation-

ship to the above-mentioned Mediterranean form — is

strictly known only as a Norvyegian species; but has

long been renoAvned and more esteemed than the com-

mon Ling. It lives only in deep water-— generally

at a depth of from 100 to 300 fathoms — and is com-

mon only north of Bergen up to Finmark. There is

no record of its occurrence in the Arctic Ocean east

of Varanger Fjord 6
. It is also found, hoAvever, south

of Bergen, and uoav and then enters the Skager Rack,

Avhere it has been taken in 35 fathoms of Avater on a

bank 23 miles S.W. of Yinga. Since 1860 Malm has

recorded the capture of 8 specimens off Bohuslan, and

Mr. C. A. Hansson has fonvarded to the Royal Mu-

seum tAvo specimens, both females, the first taken in

October, 1888, at a depth of 80 fathoms between Nor-

Avay and Roster, and the second in April, 1889, in

Siicke Fjord.

Tavo of our predecessors, Strom and Nilsson,

state that on the coast of Nonvay Molua dipterygia

is taken, not, as the common Ling, in the open sea,

but abvays in the deep fjords, “Avhere it is taken Avitli

special tackle, knoAvn as deep-sea long-lines, principally

in autumn.” Collett tells us, hoAvever, that “at se-

veral spots, especially on the off-shore fishing-banks,

it is taken in so great numbers that this fishery —
together with the catch of the common Ling and the

larger Cods — is of importance in the manufacture of

stockfish intended for exportation.” It is considered

better than the common Ling, at least Avhen fresh. The

Swedish name of the species (birkeldnga = Trade Ling)

denotes, according to Nilsson, that it commands a

better price than the common Ling. Of its habits

nothing more is known; but, to judge by its structure,

they cannot differ in any essential point from those of

the common Ling. In one of the males belonging to

the Royal Museum the testes were so developed at the

beginning of April that in this case the spaAvning-season

might lie assumed to occur in the spring or summer.

Faber (Fische Islands, p. 88) believed that the

Lesser Ling Avas the young of the following species.

a In the specimens before ns. we find the peculiarity — which often exists, however, in the common Ling too, when drawn up from

a great depth — that the hind part of the stomach, up to the pylorus, is forced bodily into the anterior part.

6 According to Mela it is rare in this fjord.
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This opinion is untenable, for the two species are di-

stinguished by constant characters; but the manner in

which most of these characters develop in Molua dip-

terygia, as far as we can decide from an examination

of four adult specimens and without any knowledge

of the earlier stages, shows that, from a systematic

and genetic point of view, Molua dipterygia must be

regarded essentially as a predecessor of the common

Ling, though the former has evidently adopted in cer-

tain respects a distinct direction of development from

the common original type which we are entitled to

assume. This appears from the following table of

averages; which may besides serve to supplement the

preceding description.

Averages.
Molua dipterygia a

. Molua molva b
.

2

specimens.

2
specimens.

9

specimens.

o

specimens.

Length of the bodv expressed in millimetres 606 824 319 892

1 „ ,, „ base of the first dorsal fin in % of the length of the body 7.i 8.i 10. G 11.6

2 Distance between the second dorsal fin and the tip of the snout -
,, „ ,, „ ,, „ ., ,,

33.2 33.5 39.3 40. o

3 ,. ,, ,, insertion of the ventral fins and the beginning of the anal fin ,, ., ., ., ., ,, ., 24.2 25.3 27.7 29 r

4
,, ,, ,,

tip of the snout „ „ ,, ,, ,, ., „ „ „ ,, ,, ,, .. ., ,, 41.5 41.7 46.7 48.9

5 Length of the base of the anal fin ., ., ., ., ., ., ., ., 40.5 45.i 38.i 37.9

6 ,, ,, ,, head in % of the length of the base of the anal fin 40.3 42.o 56. g 56.8

7 Longitudinal diameter of the eyes in % of the length of the snout. 7G.2 67.7 61.9 47.3

8 Breadth of tbe interorbital space in % of the distance between the tip of the snout and the hind extremity of

the rnaxillaries. 24.6 26.o 32.3 39.i

9 Postorbital length of the head in % of the length of the base of the second dorsal fin 10.5 16.9 23.2 25.2

10 Distance between the second dorsal fin and the tip of the snout in % of the length of the base of this fin 68.5 65.3 86.4 87.6

11 Length of the pectoral fins in % of the distance between the insertion of the ventral fins and the beginning of

the anal fin 42.7 41.8 33.i 81.6

12 Height of the first dorsal fin in % of the length of its base 102.9 101.4 48.7 48.9

13 Length of the snout in % of the length of the body 5.8 6.2 7.o 6.8

14 ,, „ ., base of the second dorsal fin ., ,, ., ., „ ,, ,, ,, 52. g 51.3 45.5 45.9

15 Length of the snout in % of the length of the pectoral fins 56.7 59.o 76.4 73.8

16 Least depth of the peduncle of the tail in % of the length of the middle caudal rays 42.2 39.h 71.5 78.3

17 Height of the first dorsal fin in % of the length of the body. 7.2 8.i 5.2 5.7

18 Least depth of the peduncle of the tail in % of the length of the body 2.7 2.5 4.8 4.6

19 99 99 99 99 99 99 99 99 99 9 9 99 99 99 99 9 9
head 14.2 13.4 22.3 21.7

20 Distance between the tip of the snout and the hind extremity of the maxillary bones in % of the length of the head 46.3 46.7 42.7 43.8

In the first 1
1

points of the comparison drawn

in this table the averages run in the same direction,

from a lower percentage to a higher or vice versa
,
and

thus form an uninterrupted developmental series, the

direction of development being the same in both species.

In the next five points (12— 10) the directions of de-

velopment are different, Molua dipterygia seeming in

these respects to have followed a distinct course f and

to have had a special origin for its development. In

the last four points (17—20) the direction of develop-

ment is again the same, but at the origin of its course

of development Molua dipterygia seems to be already

further advanced than Molua molva.

a Minimum length of the body in these 4 specimens 562 mm., maximum 828 mm.
b r. o oi

1 f.A(\

The difference is to be explained to some extent, however, in points 13 and 14, by the fact that one of the specimens of Molua

molva is 1,640 mm. long, and in several respects is an example of the not unusual circumstance that old age involves a reversion to the

characters of youth.
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THE LING (sw. langan).

MOLUA MOLVA.

Plate XXVI, fig. 2.

Body elongated, almost Eel-shaped, the greatest depth being about 7n— 7s °f îe length. Least depth of the

body (about 4
1

/%
—5 % of the length) more than 19 % of the length of the head or than

3

/5 of the length of the

middle rays of the caudal fin. Total length of the head more than
1

/5 ,
its postorbital length more than

1

/10 , of

the length of the body. Base of the first dorsal fin more than 7io °f îe length of the body “ or than
1

/5 of the

base of the second dorsal fin, and at least about greater than the height of the first dorsal fin. Distance be-

tween the beginning of the second dorsal fin and the tip of the snout more than 38 % of the length of the body,

and the length of the base of this fin less than
1

/2 that of the body. Base of the anal fin less than the distance

between this fin and the tip of the snout
,
and at most about 40 or 41 % of the length of the body. Coloration

above grayish brown in old specimens and brownish red in young, below white or grayish; outer part of the pec-

toral fins yellow; the two dorsal fins and the anal fin with a black spot on the posterior part.

Iris yellow, with a reddish

R. hr. 7: D. 14 J— 16|60—68 c
;

A. 57—65 a
;

P. 1 8— 19 e
;

V. 6; C. .z+24—30f+ x; Vert. 64—G5.

Syn. Asellus longus, Schonev., Ichthyol. Slesv. Holst., p. 18; Molva

major, Charleton, Onom. Zoic., p. 121; Gadns No. 9, Art.,

Gen., p. 22; Syn., p. 36; Lin., It. Wgoth., p. 177; Lingue,

Duh., Peek., part. II, sect. I, p. 145, tab. XXV, fig. 1.

Gadus Molva, Lin., Syst. Nat., ed. X, tom I, p. 254; Fn.

Suec., ed. II, p. 113; Retz., Fn. Suec. Lin., p. 322; Faber,

Fisch. Isl., p. 86; Nilss. {Molva), Prodr. Ichth. Scand.,

p. 45; Schagerste. (Gadus), Physiogr. Sallsk. Tidskr., p.

302; Parn. (Lota), Mem. Weru. Nat. Hist. Soc., vol. VII,

p. 352; Kr., Damn. Fistce, vol. 2, p. 153; Mgrn, Finl.

Fisk. (disp. Helsingfors), p. 30; Mor., Hist. Nat. Poiss.

Fr., tom. Ill, p. 258; Mob., Hcke, Fisch. Osts ., p. 82.

Molva vulgaris, Flmng, Brit. Anim., p. 192; Nilss., Skand.

Fn., Fisk., p. 573; Gthr, Cat. Brit. Mus., Fish., vol. IV,

p. 361; Coll., Forli. Vid. Selsk. Christ. 1874, Tillsegsli., p.

115; N. Mag. Naturv. Christ., Bd. 29 (1884), p. 84;

Winth., Naturh. Tidskr. Kbhvn, ser. Ill, vol. XII, p. 32;

Day, Fish. Gt. Brit., Irel., vol. I, p. 305, tab. LXXXVI;

Mela, Vert. Fenn., p. 302, tab. IX; Storm (Lota), Norsk.

Vid. Selsk. Skr. Trondhj. 1883, p. 35; Lillj. (Molva), So.,

Norg. Fisk., vol. 2, p. 131; Hansen, Zool. Dan., Fiske,

p. 81, tab. X, fig. 2.

Gadus raptor, Nilss., Prodr. Ichth. Scand., p. 46; Schagerstr.,

1. c.

Molva Linnet, Malm, Gbgs, Boh. Fn., p. 491.

The common Ling, as hinted above, comes so near

the preceding species that a minute description of it is

a In young specimens, however, sometimes 1

/

,

0
of the length

6 Sometimes 13.

c
„ 70.

d
,,

66 .

e
„ 20 or 21.

I 38— 39, according to Lilljeborg.

9 Brit. Zool. (177 6), tom. Ill, p. 174.

h Hist. Fish. Brit. Isl., vol. Ill, p. 92.

golden ring next the pupil.

hardly necessary. However, it attains a much more

considerable size. Even on the coast of Bohuslan and

in Christiania Fjord specimens 16 or 17 dm. long may

be found. We cannot say whether it grows much

larger in other localities; but Pennant’s statements that

he had been told of a specimen 7 feet (21 dm.) long,

has been adopted in literature, and Couch

7

* had heard

of a Ling from the Scilly Islands 124 lbs. (56 kgm.)

in weight, and thus considerably above the ordinary

size, a Ling 5
1

/2 ft. long weighing only about 70 lbs.

(32 kgm.). As a rule too, the body is somewhat deeper

than that of Molua dipterygia, a fact which appears

most distinctly in the least depth of the tail. But in

all other respects the two species are so similar in

form that here too we find the break in the regular

backward convergence of the dorsal and ventral lines

which coincides with the origin of the last dorsal and

anal fins in the Cods, and which we thus have traced

from the Hake, with its indication of a division in the

posterior dorsal and anal fins, to the Ling, where this

indication seems to be entirely wanting.

The head is distinguished from that of Molua

dipterygia partly by its somewhat greater length —

of the body.



COMMON LING. 527

20—23 % of the length of the body — partly by the

greater breadth of the interorbital space — more than

30 %, sometimes, in very large Ling, as much as 46 %,

of the distance between the tip of the snout and the

hind extremity of the maxillary bones — partly by the

smaller eyes — with a longitudinal diameter of about

22— 11 % of the length of the head or 65—33 % of

the length of the snout in specimens between 23 and

164 cm. long— and partly by the longer barbel under

the chin, measuring more than the longitudinal diameter

of the eyes. The occiput and the forehead are flatter

than in the preceding species. The length of the lower

jaw is as a rule somewhat less than the postorbital

length of the head, which is about 10V2
— 13 % of the

length of the body. The tip of the snout generally

projects beyond the lower jaw, but, as in the preceding

species, the case is sometimes reversed, and a form with

this characteristic is described by Nilsson under the

name of Molua raptor. The teeth and gill-covers are

like those of Molua dipterygia

,

but in old Ling the

sinus in the lower posterior margin of the operculum

is to a great extent filled up.

The first dorsal fin is distinguished from that of

Molua dipterygia not only by the number of the rays,

which is generally greater, but also by its more elongated

form, the upper margin in young specimens being di-

stinctly rounded and highest in the last third of its

length, but in old specimens fairly straight (of uniform

height). In adult specimens the rule holds good that

the base of the fin is more than twice its height. The

distance between the fin and the tip of the snout varies

between 27 and 30 %, the length of its base between

10 and 13 %, and its height between 5 and 6 %, of

the length of the body. In young Ling only the pos-

terior rays (with the exception of the last one) are

branched, but in most old specimens, on the other hand,

only the first three rays and the last ray are simple.

The second dorsal fin is considerably longer and

contains a greater number of rays, but is of a similar

structure. It begins just behind the first dorsal fin,

the distance between it and the tip of the snout vary-

ing between about 38 and 43 % of the length of the

body. Its length varies between 45 (sometimes 43) and

47 V
2 %, and its greatest height (in the posterior part)

between 6
!

/2 (sometimes 7) and 5 %, of the length of

the body. Behind the middle of its length there is

only a slight diminution in its height.

In this species too, the anal fin repeats the form

and structure of the second dorsal, though it is shorter

and lower. The distance between it and the tip of the

snout, which varies between about 45 1

/2 and 53 % of

the length of the body, is always greater than its length,

which varies between about 40 and 34 % of the length

of the body. It ends a little in front of the perpen-

dicular from the termination of the second dorsal fin.

Its greatest height is about 6—5 % of the length of

the body.

The caudal fin is much more rounded than in

Molua dipterygia
,

but in specimens of equal size its

length is about the same.

The pectoral and ventral fins are of essentially the

same form and structure as in Molua dipterygia, but

are usually shorter. The length of the former is always

less than the postorbital length of the head; and the

length of the latter, which in young specimens is much

greater, diminishes so rapidly during growth that in

specimens about 4 dm. long it is somewhat less than

the postorbital length of the head, and in specimens

16 dm. long not even half of this length. The position

of the ventral tins also varies considerably with age,

in accordance with the general rule among the Teleosts,

moving farther and farther forward during the normal

period of growth. In Ling about 23 cm. long the

distance between these fins and the tip of the snout is

about 1

9

1

/2 % of the length of the body, in specimens

between 40 and 50 cm. long about 1

8

1

/ 2 %, and in

specimens 55 cm. long about 1 7
1

2
%. In very old

specimens, however, of a length of 164 cm. for example,

we may find a reversion to the juvenile characters,

this percentage having again risen to 21 or 22 %.

The scales resemble those of Molua dipterygia, but

are relatively still smaller and, together with the nu-

cleus, more oblong and of more uniform breadth. They

are rectangular and twice or three times as long as

broad, with very gradually rounded corners.

M’ In tosii has investigated and described
a
the chan-

ges of growth during the embryonic stages of the Ling,

as well as during its larval and postlarval stages. The

systematic interest of the last of these periods of growth

is especially great. At the age of 3 or 4 months, at

a The Life-history of a Marine Foocl-fisli, Roy. Inst. Gt. Brit., Febr. 1, 1889. On the development and life histones of the teleostean

food and other fishes, By W. C. M’Intosh and E. E. Prince, Trans. Roy. Soc. Edinburgh, vol. XXXV, part. Ill, p. 827.
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the end of August, when the larva is between 8
1

/a and

9 mm. long, the embryonic vertical fin is still almost

continuous (fig. 124), only the hind extremity of the

notochord projecting obliquely upwards in the form of

a boundary between the eventual upper and lower parts

of the fin. The most remarkable peculiarity lies, how-

ever, in the situation and form of the ventral fins.

<1 p

Fig. 124. Larva of Molna molva,, about 5 times the natural size.

After M’Intosh and Prince, p, the pectoral fin; v, the ventral fin;

cl, the dorso-caudal fin; c, the ano-caudal fin.

These fins are inserted behind the perpendicular from

the insertion of the minute pectoral fins, and their

length is nearly half that of the body, but they con-

tain only four rays. No barbel can be detected under

the chin. The irregular transverse spots, formed by

scattered pigment-cells, remind us of the more distinct-

in a line with the middle of the eye straight back round

to the base of the caudal fin-rays. The pale ventral

surface bounds it inferiorly, while dorsa-lly a stripe with

a beautiful opaline lustre runs from the tip of the snout-

over the eye backward to the base of the caudal rays.

The latter band is opaque white on the tail, and it

gives the fish a characteristic appearance. The dorsal

line from the brain backward is distinguished by a

Fig. 127. Young specimen of Molua molva. Natural size.

After M’Intosh.

narrow edge of dull orange or pale olive, and tins brings

out in relief the colours formerly mentioned.” Both

the dorsal fins display the black spot at the end. At

a length of from 19 to 23 cm. at which period the fish

is met with on rocky shores, its appearance is entirely

changed (fig. 127). It is then marked with transverse

spots of brown, both on the sides and on the back,

p

Fig. 125. Older larva of Molua molva, about 5 times the natural size. After M’Intosh and Prince, p, the pectoral fin; v, the ventral fin.

transverse bands in the larval of the Cod. In a spe-

cimen 20 mm. long (fig. 125), taken at the same time

of year, the barbel has begun to develop, and all the

vertical fins are separated from each other; but the

relative length of the ventral fins has only slightly de-

creased, and their insertion is still behind that of the

Fig. 126. Young specimen of Molua molva. Natural size.

After M’Intosh.

pectoral fins. These changes of growth proceed from

this point according to the rules laid down above, but

a greater interest is attached to the subsequent changes

of colour in the young Ling. At a length of 9 cm.

(fig. 126) the body is marked with longitudinal stripes:

“an olive-brown band passes from the tip of the snout

the latter spots extending out over the basal part of

the second dorsal fin; and the opalescent stripe of the

preceding stage appears as a dentated band between

the two rows of spots. The coloration Avas entirely

different in two fresh specimens, respectively 40 and

50 cm. in length, Avhich in November, 1889, Avere for-

Avarded to the Royal Museum from Stromstad by Mr.

C. A. Hansson. The smaller of these tAvo specimens

is the original of our figure (Plate XXVI, fig. 2). The

ground-colour of the body is iioav reddish broAvn above

and milk-Avhite beloAV. The orange or pale olive colour

of the dorsal line in the fry has iioav extended over

both the dorsal fins, which are edged Avith yellowish

Avhite, and each furnished Avit-h a black spot behind.

This spot is more or less distinctly continued in a for-

Avard direction along the margin of the fin, beloAV the

Avhite edge, lay a dark band, Avhich is either uninter-
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rupted or broken up into small spots. The markings

of the anal tin are like those of the second dorsal, but

the ground-colour resembles that of the belly, though

with a stronger tinge of gray. The caudal fin is of

the ground-colour of the dorsal side, with a border

broken up into spots, like that of the fins already

described. On this fin as well as on the sides of the

body and on the dorsal tins appear traces of the above-

mentioned opalescent stripe of the juvenile stages, in

the form of vermiform, violet and light blue transverse

stripes, spots, and longitudinal bands. The pectoral

fins are ashy blue on the inner part (the base), on the

outer (distal) part orange-yellow. The ventral fins

are of the same colour as the ventral sides. The barbel

and the tip of the loiver jaw are darker. In old spe-

cimens the ordinary coloration is much plainer, the

upper parts of the body being grayish brown (chocolate

gray) or greenish, the belly white and more or less

grayish. The spots and bands of the younger specimens

grow fainter and fainter, only the white margin of the

vertical fins becoming still more distinct; but in old

specimens we sometimes find large black spots irregu-

larly distributed over the body and the vertical fins,

twice, three times, or four times as large as the eyes.

Nilsson mentions a variety “strewn with scattered,

round, black spots, of the size of large peas.”

The internal organs resemble those of Molua di-

pterygia, but the abdominal cavity is somewhat shorter,

extending back only to a line with the base of about

the 12th or 13th ray of the anal fin, and the perito-

neum is white. The pylorus is also situated further

back, nearer the bottom of the stomach.

The Ling is one of the most important Scandi-

navian fishes. It is apparently most common on the coast

of Norway, from the neighbourhood of Bergen north to

Finmark; but to the south it is also the object of an

important fishery. Its geographical range extends along

the coast of Europe from the Murman coast— where,

according to Mela, it is common — to the Bay of Bis-

cay, where it is extremely rare. Moreau records the

capture of one specimen off Arcachon and of another

in the neighbourhood of the Spanish frontier. In the

English Channel and round the shores of Ireland it is

common. Off Iceland it is also fairly plentiful; but

whether it occurs on the Atlantic coast of America, is

as yet a doubtful question. Fabricius, it is true, in-

cludes it in his Fauna groenlandica (p. 148), and gives

an Esquimaux name for it, but he had never personally

seen it in Greenland. Duhamel states that the Cod-

fishers on the coast of North America sometimes catch

nothing but Ling; but as he adds that the Ling is

fished for off Spitsbergen in particular, his authority

for both statements seems to lie far from trustworthy.

On the coast of Spitsbergen there is no recorded in-

stance of the occurrence of the Ling. In the official

statistics of Newfoundland" and Canada 6
small catches

of Ling appear; but neither Jordan and Gilbert nor

Brown-Goode and his collaborators include this species

among the fishes of America.

In the Baltic proper the Ling is wanting, but at

its south-west corner, off Kiel, the species has been

met with twice, according to Mobius and Heincke. In

the Sound it is rare, but, according to Winther, has

once been taken just north of Copenhagen. Off Kullen

it is somewhat commoner, but its true habitat begins

in the north of the Cattegat and the Skager Rack.

The Ling is really a deep-sea fish. The most nu-

merous and the largest Ling are taken in more than

100 fathoms of water. There they lead, without doubt,

a life of plunder, so greedy that under ordinary cir-

cumstances they do not even associate with each other.

The strong teeth of the Ling are an unmistakable sign

of this; and in its stomach proofs have been found of

the greatest voracity. Fishes of all kinds — Sharks and

Chimaerse, Cod and Whitings, Halibut and Dragonets,

etc. — form the chief portion of its food, and that it

chases and seizes them in their flight, appears from the

fact that they are frequently found in its stomach with

the heads turned forward. About 8 miles off Wick c

,

in March, 1872, a Ling about 6 feet in length was

taken which had in its stomach a Salmon 27 in. long.

But crustaceans and starfish are also devoured by the

Ling, which probably keeps to the bottom of the sea

during the greater part of its existence. As in the case

of the Cod, we have the most singular evidence of the

voracity of the Ling. Off Brandon Head on the south-

west coast of Ireland a Ling was once'' caught that had

in its stomach a pewter flask containing “two glasses

a See, for example, Bull. U. S. Fish. Comm., vol. V (1885), p. 71.

6 L. c., vol. VI, p. 54.

c See Buckland, A'at. Hist. Brit. Fish., p. 129.

d Bull. U. S. Fish. Comm., vol. V (1885), p. 78.

Scandinavian Fishes. 67
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of an ardent spirit.” In another specimen a three-gill

bottle, some Herrings, and a small Cod were found",

together with several bits of parchment and sealing-wax.

These last substances might suggest the conclusion that

the fish had swallowed one of the bottles which are set

adrift to ascertain the set of the ocean-currents, or

perhaps one of those sad farewell letters written in the

bitter hours of distress at sea.

Its voracity renders the Ling an easy capture. The

true Ling-fishery is carried on at the same time as the

Cod-fishery and in the same manner (see above, p. 478).

For this purpose the fishermen of Bohusl&n betake

themselves to the Jutland Reef or the Norwegian fishing-

banks of Jaederen and Storeggen. The Scotch Ling-fishery

is pursued on the largest scale off the Shetland Islands;

but all round Great Britain and Ireland
6

this fishery

is of no small importance. Buckland estimated the

annual value of the Ling-fishery off Stornoway at

£16,000. According to statistical reports' in 1888

129,766 cwts. of Ling of a value of £47,646 were

taken on the coast of Scotland, 66,785 cwts. of a value

of £47,135 on the coasts of England and Wales, but

on the coast of Ireland only 10,130 cwts. of a value

of £4,863. One may compare these figures with the

statement'
6

of Mr. v. Yhi.en, Inspector of Fisheries, that

in 1879 19,620 Ling of a value of about 20,000 crowns

(£1,100) were brought to Gothenburg Fish Market.

However, the greater part of the catch in Bohns!an is

comprised in the statistical reports under the head of

storsjofisket (Great Sea-fishery; Cod etc.). This fishery

has been extended since 1884 to the Shetland Banks,

and in 1888, according to Dr. A. H. Malm, the value

of the catch at first hand was 658,763 crowns (£36,230).

How great a proportion of this catch consisted of Ling,

is uncertain, but it can scarcely have been more than

V4
. In the Cattegat the true Ling-fishery (with great

long-lines) is of still less importance, the catch being

only some hundred kilogrammes per annum. Small

Ling, known by the fishermen as Langebarn (Ling-

child)', are, however, taken pretty often in shallower

water with the seine. During the winter months, ac-

cording to Ekstrom, a few large Ling ascend into shal-

lower water and are taken on Haddock-lines.

The Ling spawns in spring and early summer,

from April to June inclusive. It spawns in the open

sea, and the eggs float about in the water. Like the

family in general it is extraordinarily prolific. Olsen

estimates the number of its eggs at five millions. The

ripe eggs are stated by M’Intosh to be nearly
1

/10 of

an inch in diameter.

During and immediately after the spawning-season

the Ling, like other fishes, is hardly fit for food. The

liver in particular, which at other times is of a hand-

some reddish white, during the spawning-season is red

and worthless. During the rest of the year the flesh

of the Ling is excellent and more highly esteemed than

that of the Cod. It is cured in the same way as the

latter for home use and exportation; but Skewered-Ling

(spillanga — split and dried Ling) is prepared in a spe-

cial manner. The split fish is stretched as hard as

possible on skewers (spilor) at several parts of the body,

and then hung up to dry. Ling is dressed for the

table in the same way as other stockfish; but Ekstrom

mentions another dish which the fishermen of Bohuslan

call Stamp, and which is prepared as follows: the flesh

of the Ling together with the liver is thoroughly boiled

in salt water and then pounded (stampad ) to a pulp,

which is eaten with avidity.

Genus LOTTA.

Two fully developed dorsal fins, one anal fin; the vertical fins separated, but the peduncle (finless part) of the

tail in most cases very small, if not imperceptible. Ventral fins with 6—8 rays. Caudal fin rounded. Teeth

in the lower jaw and on the head of the vomer, as well as on the intermaxillary bones, small and of

uniform size, without canines. Branchiostegal rays 7.

This genus, which comes extremely near the pre- only one species, but is spread over the fresh water of

ceding one, contains, as far as we know at present, the northern parts both of the Old World and of the

° Day, Fish. Gt. Brit., Irel., vol. I, p. 306.

6 See Olsen, Piscatorial Atlas, tab. 22.

c Fish. Trades Gazette, 12th and 26th Jan., 1889.
d Appendix to the Swedish Catalogue, Berlin Exhibition 1880.
e Cf., however, p. 230 above.
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New. In the southern hemisphere it has an extremely

near relation among the marine fishes—from the Straits

of Magellan and the neighbouring waters — in the genus

Salilota, which by the deeper form of the body and

the larger scales forms a transition to the following

genus (PJiycis). Nilsson" was the first to distinguish

Lotto, from Molua; but like Jenyns 6
before him, he

adopted the Linnaean specific name of Lota c
as a ge-

neric name, instead of the older name of Lotta
c!

,
which

was introduced into the system by Rissok

The most striking external difference from the

preceding genus lies in the close approximation of the

vertical fins, it being scarcely possible to detect any

Unless part of the tail even in middle-sized specimens

of Lotto
,
as the caudal fin can hardly be described as

distinctly divided from the second dorsal or the anal fin.

The connexion is closest between the caudal fin and

the second dorsal, and is so intimate that the last rays

of the latter are generally set in the membrane that

unites the two fins. This character also belongs, how-

ever, to the primary stages in the development of the

Ling (cf. above, figs. 124 and 125), and in this capa-

city is an evident expression of the near relationship

of the two genera, pointing to the common original

forms in which the vertical fins were never differentiated.

How near Lotto and Molua stand to each other in this

respect, also appears from the fact that the distance

between the tip of the tail (the middle of the base of

the caudal fin) and the termination either of the second

dorsal or of the anal fin is remarkably alike in both

genera, varying between about 7 and 9 % of the length

of the body, with the following averages:

Average in
Molua

dipterygia

4 specimens.

Molua molva
5 specimens.

Lotta lota

5 specimens.

Distance between the tip of the tail and the end of the second dorsal fin in % of the length of the body...

anal

8.1

8.3

8.i

8.o

7.9

8.3

Thus we find from this table that the character

in point — the absence in Lotto of the peduncle

of the tail— is essentially due to the greater exten-

sion in a forward direction of the caudal fin with its

supporting rays at the upper and lower margins of

the tail.

In common 'with the preceding genus, on the other

hand, and in contradistinction to Merlucius
,
Lotto is

furnished with the pendulous barbel under the chin.

During life this barbel projects more or less distinctly

forward.

The covering of the body consist in Ljotta of re-

markably small, thin, round or roundish quadrangular

scales, with almost central nucleus, and with the stria-

tion especially dense, but consisting almost exclusively

of concentric striae, the radiating striae being present

only in the form of short, small, dentiform processes

on the outer side of the concentric striae.

a Skancl. Fn., Fisk., p. 579.

6 Man. Brit. Vert. Anim. (1835), p. 448.

c The name is taken from Rondelet (De Pise, lacustr., p. 164).

d The name occurs in Belon, and is a Latinized form of the French Lotte
,
which was applied to n subgenus by Cuvier in 1817,

and was not supplemented by the Latin Lota until 1829, or later than the appearance of Risso’s work. In Cuvier, however, the species is

always called Gadus lota.

e Ear. Mer ., tom. Ill (1826), p. 217.
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THE BURBOT (sw. laken).

LOTTA LOTA.

Plate XXVI, fig. 1.

Body somewhat like that of Silurus; head compressed in front ,
anterior part, of the body terete

,
hind part com-

pressed. Distance between the tip of the snout and the beginning of the first dorsal fin more than 31 % of the

length of the body
,

length of the head less than 68 % of this distance. Breadth of the interorbital space more

than 21 % of the total length of the head or than 40 % of the postorbital length thereof. Greatest breadth (thick-

ness) of the body more than 48 % of the length of the head or than 22 % of the distance between the anal fin

and the tip of the snout. Coloration made up of black spots or mottled with black (dark brown ) and in most

cases confluent spots
,
on

R. br. 7; D. 13°— 15(16) .74*—79(85); A. 65 c— 75(78);

P. 18—21 rf

;
V. 6— 8; C. .r + 20— 39 +.?; Vert. 58—62.

A: forma vulgaris

,

pinriis pectoralibus lineam verticalem ex initio

pinnee dorsalis primse attingentibus vel transientibus, longitudine

13
/ I00 longitndinis corporis totius superantibus.

Syn. Gadus dorso dipterygio, ore cirrato, maxillis aequalibus, Art.,

Gen. Pise., p. 22; Syn. Pise., p. 38; Silurus, Id., Spec.,

p. 107; Lin., Fn. Suec., ed. I, p. 109.

Gadus Lota

,

Lin.. Syst. Aat., ed. X, tom. I, p. 255; Ketz.,

Fn. Suec. Lin., p. 322; Pall., Zoogr. R. Asiat., tom. Ill,

p. 201; Cuv., R'egne Anim., ed. 2, tom. II, p. 333; Nilss.,

Prodr. Ichth. Scand., p. 47 ;
Bdt, Rzbg, Medic. Zool., Bd.

2, p. 52, tab. VII, fig. 2, tab. VIII, fig. 3; Ekstr., Vet.-

Akad. Handl. 1834, p. 43; Reuter, Sundman {Lota), Finl.

Fisk., fig. X.

Lota vulgaris, Jen., Man. Brit. Vert. Anim., p. 448; Nordm.,

Voy. Russ. Mer. (Demidoff), p. 530; Kr., Danm. Fiske,

vol. 2, p. 169; Sundev., Wright, Skand. Fisk., ed. I, p.

170 (1845), tab. 41 (1842); Nilss., Skand. Fn., Fisk., p.

580; Hckl., Kn., Siisswasserf. Ostreich. Mon., p. 313; G-thr,

Cat. Brit. Mus., Fish., vol. IV, p. 359; Sieb., Siisswasserf.

Mitteleur., p. 73; Lindstb., Goti. Fisk., Gotl. L. Husli.

Sallsk. Arsber. 1866, p, 21 (sep.); Mgrn, Finl. Fislear (disp.

Helsingfors), p. 31; Blanchard, Poiss. d. eau.v donees Fr.,

p. 272; Coll., Forh. Vid. Selsk. Christ. 1874, Tillsegsh.,

p. 115; ibid. 1879, No. 1, p. 67; Gigl., Espos. Intern.

Pesea, Berlino 1880, Sez. ItaL, Cat., p. 97; Bncke, Fisch.,

Fischer., Fischz. O., W. Preuss., p. 89; Mor., Hist. Nat.

Poiss. Fr., tom. Ill, p. 256; Day, Fish. Gt. Brit., Irel.,

vol. I, p. 308, tab. LXXXVII; Grimm, Fish., Hunt, on

Russian Waters, Intern. Fish. Exhib. London 1883, p. 11;

Norback, Handl. Fiskevard, Fiskafvel, p. 369, bild 109;

Lillj., Sv., Norg. Fisk., vol. II, p. 147.

Lota communis, Rapp, Fisch. Bodens., p. 36.

Lota Linnei, Malm, Gbgs
,
Boh. Fn., p. 491.

Lota maculosa, Mela, Vert. Fenn., p. 301, tab. IX,.

B: forma maculosa, americana, pinn. peet. lin. vertical, ex init. p.

dors. l:m£e haud attingentibus, longit. n
/ioo longitudinis totius

corporis haud superantibus.

“ Sometimes 10— 12, according to Kroyer and Gunther.
b G7—go

V u ^ ° 1 11 11 11 11 11

60, ,, „ Moreau.

17 or 22, ,, ,, Kroyer and Sundevall.

a yellowish green ground.

Gadus Lota, Penn., Introd. Arct. Zool., ed. II, vol. I, p.

CCXCVII.

Gadus maculosus, Lesueur, Journ. Acad. Nat. Sc., vol. I, p.

83; Id. (Molva), Mem. Mus., vol. V, p. 159, tab. 16; Rich.,

Fn. Bor. Amer., Fish., p. 248; Bean {Lota), Fisher., Fish.

Industr. U. S. (Br. Goode), sect. I, p. 235, tab. 61.

Gadus compressus

,

Lesueur, ibid., p. 84; Storer {Lota), Mem.

Amer. Acad. Arts., Sc., n. ser., vol. VI, p. 360, tab. XXVIII,

fig. 4.

Gadus lacustris, Mitch., Amer. Monthl. Magaz., vol. 2, p. 244;

Ltkn {Lota), Vid. Meddel. Naturh. For. Kbhvn, 1881, p. 256.

Molva huntia

,

Lesueur, Mem. Mus., vol. V, p. 161.

Lota inornata, De Kay, N. York Fn., Fish., p. 283, tab.

XLV, fig. 145.

Lota brosmiana

,

Storer, Journ. Soc. Nat. Hist. Boston, vol.

IV, p. 58, tab. V, fig. 1.

Obs. The numerous specific names which the Burbot has borne

in the system, are an expression of its variableness. In recent times,

however, even the American writers have not only united all the as-

sumed American species into one, but also adopted Gunther’s opinion

and united this species to the European and Asiatic form. Lutken

proposed, however, to restore the distinction between the two forms,

on the grounds that in a specimen of the American Burbot examined

by him the tips of the pectoral fins did not extend to a line with

the beginning of the first dorsal fin, a character which also appears

in the best figure of this form, Todd’s figure in Bean and Brown-

Goode (1. c.). Whether this character is constant in the American

Burbot, can hardly be decided from so few observations; but it may

also occur in the Burbot of the Old World, as shown by a specimen

9 dm. long, which was taken in the River Yenisei by NordenskiSld’s

expedition on the 16th of September, 1875. In this specimen the

tips of the pectoral fins fall far short of the perpendicular from the

beginning of the first dorsal fin, this being due to the fact that the

latter fin is situated extraordinarily far back, at a distance from the

tip of the snout equal to 37 x
/2 % of the length of the body and more

than 5 times the length of the base of this fin. This specimen dif-

fers, however, both from the drawing mentioned above and from the

measurements of the American Burbot given by Richardson (1. e.),

in the fact that the pectoral fins are of the average length normal in

cl
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the Burbot of the Old World. Though the length of the pectoral fins is

extremely variable— the variations extending in our Burbot between

13 and 21 % of the length of the body-—-but in the Old World we

have never found it to be less than 13 %. On the other hand, the

removal in a backward direction of the dorsal fins and a relative de-

crease in their length seem to be changes of growth that might well

explain the difference maintained by Lutken, or at least impair its

validity. This is the reason why we have not considered it necessary

either to refer the specimen from the Yenisei to the American form,

or even to regard the two forms of the Burbot as entirely distinct

from each other”, though there is a possible chance that the purely

Arctic Burbot of the Old World are allied in form to the American

Burbot, for, according to Collett, there is a wide gap in the range

of the Burbot in Norway. Our collections are not extensive enough

to enable us to decide this question.

In central Sweden the ordinary length of the Bur-

bot is about two feet (600 mm.). In the south of

Sweden it seldom attains this length. A Burbot 57

cm. long has been found to weigh 1,487 grammes, one

5 dm. long nearly 850 grammes, and a specimen 4 dm.

long 425 grammes. Thus in these cases the weight

increased in direct proportion to the cube of the length.

The largest Burbot Sundevall ever saw, was taken

about 1840 in Lake Bafven in Sodermanland, and

weighed 12
3

/4 lbs. (6,375 grammes). A Burbot 13 lbs.

(6,460 grammes) in weight was caught in a trap (ryssja)

in Kyrkviken off Lidingo, on the 7th of January, 1887.

It is, however, only exceptionally that Burbot more

than two kilogrammes in weight are found in Sweden.

The species attains a much larger size in the Arctic

regions. As we have mentioned above, the Royal Mu-

seum possesses a specimen 9 dm. long from the Ye-

nisei; and Dall states, according to Bean (1. c.), that

in Alaska the Burbot attains a weight of 60 lbs. (27V5

kgm.), which according to the proportion assumed above

presupposes a length of 13 or 14 dm. Thus the Bur-

bot in size rivals the Ling.

The skin is rather thick and uncommonly strong,

almost like that of the Eel; and there are many points

of resemblance between these two fishes. The scales

are very small, as in the other species known by the

fishermen as
‘

skin-fishes
’

; but they are distinctly visible

through the slimy epidermis, in which they lie flat and

close together, each scale entirely enclosed in a follicle.

They do not seem to be firmly attached, and may be

easily extracted with a penknife or the point of a

needle. In a fish 6 dm. long the largest scales are

hardly l
1

/2 mm. in breadth. They cover the skin en-

tirely, out over the snout and the fins, where they are,

however, very small.

The head is small. In a middle-sized Burbot its

length, including the whole gill-cover, is only about

v5 (21 to 19 V2 %) of the length of the body. Its length

seems to be more subject to individual variations than

to changes of growth. Seen from above its appearance

is parabolical, rounded in front. The upper surface is

strongly depressed, flat, and smooth. The head may be

expanded to a breadth much greater than that of the

body, but when the jaws and the gill-covers are closed,

it is much narrower than the forepart of the trunk.

The eye is round and deeply imbedded in a rather

oblong socket without distinct margin. In specimens

between 22 and 90 cm. long the longitudinal diameter

of the eye varies between about 1872
and 1

1

1

/3 % of

the length of the head, between about 62 and 37 %

(sometimes 35 (A %) of the length of the snout, or be-

tween 85 and 36 % of the breadth of the interorbital

space. Its centre lies at about the end of the first

third of the length of the whole head. The iris is dark

brown with silvery inner margin and round pupil. The

tip of the snout projects a little beyond the anterior

margin of the upper jaw. The two nostrils on each

side are rather small, at least the anterior ones, which

lie about half-way between the eye and the tip of the

snout, and have the prominent hind margin elongated

into a soft, flat filament, about half as long as the eye

or a little longer. The posterior nostril is generally

distinctly larger, and lies half-way between the eye and

the anterior nostril or nearer the former. Its margin

is not raised, but the upper (inner) part thereof gener-

al]}' projects in a rounded shape over the opening,

which thus becomes kidney-shaped. The barbel under

the chin is longer than the eye. The cleft of the mouth

extends below the anterior margin of the eye. The

margin of the upper jaw is formed by the intermaxil-

lary bones alone, which are not protrusile, but have

their front margin set below and, as we have men-

tioned, a little behind the tip of the snout. The maxil-

lary bones extend far behind the intermaxillaries, below

the middle of the eye, to a distance from the tip of

the snout of between 8 and nearly 10 % of the length

of the body or 41 and 45 % of that of the head. The

lower jaw is flat; its articulation lies somewhat behind

“ From Bean’s (1. c.) comparison between European and American Burbot it appeared that the number of the vertebra? was the only

constant distinction between these forms; but Kroyee states that the number of vertebra? in the European form is 21+37, and Malbi found

22 + 40. In a skeleton in the Royal Museum we find 23 + 39.
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the eye, and its length measures from 9
X

/|
to a little

more than 11 % of that of the body or from 47 to

54 % of that of the head. In front it is a little shorter

than the upper jaw. The teeth are rather close-set,

line, and pointed, and form a broad, cardiform row on

the intermaxillary bones and in the lower jaw, while

on the head of the vomer they are set in a semicircular

band. The palatine bones are toothless. There are no

transverse folds (vela) within the mouth. The four pairs

of branchial arches are furnished on the inside (in front)

with a double row of tubercular, but only few gill-

rakers, 5—7 on the first arch. The cards of pharyngeal

teeth, the upper ones united into a, roundish patch on

each side, are composed of densely set, small teeth, and,

here as in the preceding genus, we find a small patch

of teeth on the third pair of epibranchial bones. The

branchiostegal membrane is extended by seven large

and thick, but only slightly flattened rays. It lies bare,

is rather large and only slightly, if at all, incised at

the middle (under the isthmus), where it forms a broad,

free fold right across to the opposite side. The gill-

openings are fairly large. The tongue is large and

fleshy.

In front of the vent the body is terete, and the

belly more or less pendent; behind it strongly com-

pressed laterally and shallower. The hind part of the

anal aperture is situated at the middle of the length

of the body, excluding the caudal fin, and the usual

depth of the body at this point is about
1

G
of the

length to the tip of the tail. The least depth of the

body, at the base of the caudal fin, is between about

4
x

/2 (sometimes 4) and 5
x

/ 2 % of the total length of

the body or about 22 (sometimes 20) and 28 % of the

length of the head. The sharper convergence of the

dorsal and ventral profiles, which proved in the Hake

to coincide with the beginning of the hindmost sections

of the dorsal and anal fins, in the Burbot does not ap-

pear until we reach the beginning of the peduncle of

the tail, and is sometimes almost imperceptible. The

lateral line, which is broad and distinct, but only slightly

depressed and often interrupted, runs from the sides of

the occiput, in a slight curve, near the back, approaches

the middle of the sides behind the vent, and advances

in a straight line to the tip of the tail. All the fins

have soft, branched, well-separated rays, clothed with

a firm, thick skin, which is furnished with fine scales.

The first dorsal fin generally begins at the end of

the first third of the total length of the body, and

above the tip of the pectoral fins when laid back. The

distance between it and the tip of the snout, which

usually varies between 3 1
x

/2 and 34 x

/2 % of the length

of the body, may sometimes be as much as 37
x

/2 %

thereof (cf. above, Ohs.). It contains generally 13,

seldom 10 or 11 or even 15 or 16 rays, most of which,

at the middle of the fin, are of equal height, measur-

ing in most cases about x

/ 3 or
x

/2 of the greatest depth

of the body, but sometimes even more than
3

/4 thereof".

The anterior and posterior rays are variously shortened,

the latter sometimes missing. The incision which se-

parates the two dorsal fins, usually goes right down to

the back, and when the number of rays in the first

fin is extraordinarily small, this is due to the absence

of one or two rays at its termination. The length of

the base of the first dorsal fin is about 8 or 9 % of

that of the body, though it may sometimes sink to

about 6 % thereof. The second dorsal fin is of uni-

form height and generally somewhat higher than the

first. In most cases it contains about 75 rays, the first

2, 3, or 4 and the last 4 or 5 diminished in length.

The distance between the fin and the tip of the snout

varies between about 40 and 43 % (sometimes 46 %) of

the length of the body, and the length of its base be-

tween about 45 and 47 % (sometimes 42 or even 41 %)

of that of the body.

The caudal fin is divided from the dorsal and anal

fins by an incision in the membrane, but in young and

middle-sized Burbot the notch never extends down to

the body, and in these specimens no distinct finless

space (peduncle of the tail), at the dorsal margin at

least, is ever to be detected. It is first in a Burbot

of unusual size (age), 9 dm. in length, that we have

found the peduncle of the tail distinctly marked above

and below. When the fin is strongly expanded (as in

the figure), it is perfectly round; but it is generally

seen in a somewhat folded position, and is then oblong

and rather pointed, as in the Eel. It contains about

41 rays, of which 5 or 6 above and below are shortened

(supporting rays), but not so transformed as in most

“ One of the Royal Museum specimens from Lake Wetter, with comparatively large head, is further distinguished by the extraordinary

development of the fins: the height of the first dorsal fin is 9'7 %, the height of the second dorsal fin 9'3 /, the height of the anal fin 6.2 %,

the length of the pectoral fins 21‘4 %, the length of the ventral fins 18'2 %, and the length of the middle rays of the caudal fin 9'1 %—
in each case, of the length of the body (483 mm.).
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other fishes that have a distinct caudal fin. On ac-

count of the thick integument they are difficult to count.

The length of the middle rays varies between about 6

and 7 % (sometimes 8 or 9 %) of that of the body.

The anal fin begins at a distance from the tip of

the snout equal to about 45— 48 % (sometimes 49 or

even nearly 50 %) of the length of the body, and the

length of its base measures about 45— 47 % (sometimes

42 or even 41 %) of that of the body. Its rays, gener-

ally about 70 rt

in number, are of the same structure

as those of the second dorsal fin, but their height is

only
3

fi of that of the latter.

The pectoral tin is large and rounded. It usually

measures 2

/3 of the length of the head, but in one spe-

cimen we have found it almost as long as the whole

head. It is generally made up of 18—20 rays. Often,

however, according to Sundevall, there are 22 rays on

one side or on both, and sometimes, according to Khoyek,

only 17. At about the 7th or 8th ray we find 3 or 4

of the same length. The anterior and posterior rays

grow gradually shorter. The first is simple, and gener-

ally half the length of the fin.

The insertion of the ventral fin lies entirely in front

of the base of the pectoral fin. The rays are 6 or 7

in young Burbot, but in old ones quite as often 8. The

second ray is soft and thick,
1

/i longer than the others,

and somewhat separated from them. In young speci-

mens it is almost as long as the pectoral fin, in old

ones distinctly (as much as
1

/4 ) shorter. The first ray

is as long as the third and free at the tip.

The coloration, which is densely variegated with

yellow and black, intensifies in a high degree fhe re-

pulsive, Amphibian-like appearance of this fish. It is

extremely variable, however: sometimes plain, dark

blackish gray, sometimes lighter with only small spots

of black on the upper part of the body. The relation-

ship to the Ling is expressed by the collection of the

black pigment into a more or less continuous band along

the margins of the vertical fins. In spite of all the

irregularity in the distribution and confluence of the

spots we can generally trace a longitudinal band on the

cheeks and snout. The inner (hind) surface of the pec-

toral fins is bluish. The belly and the ventral fins are

generally pale and whitish, but sometimes only slightly

lighter than the sides of the body. The fry seem al-

ways to be of a plain, dark colour.

Of the internal organs we may give the following

particulars. The liver is rather large, reddish white,

set on the left side, and undivided. A rather small lobe

projects on the right side and covers the gall-bladder''.

The peritoneum is white. The stomach, which forms

an immediate continuation of the oesophagus, extends

along only slightly more than 2

3 of the abdominal ca-

vity, and is furnished internally with 7 large longi-

tudinal folds, which disappear when it is distended.

Only one side, the side from which the pyloric part

starts, is smooth and contains small, dense, digitate

glandules, hardly a millimetre in breadth. The pyloric

part originates on the under side of the stomach, in a

line with the tip of the liver, not far from the bottom

of the stomach. It is small and narrow, but thick-

walled and firm. It is continued in a forward direction

by the intestine, which at the very beginning has two

bunches, one on each side, of 20—24 appendages, ir-

regularly united at the base into a smaller number of

.ducts. The intestine soon bends back to the anal region,

whence it returns forward, again to bend back to the

vent. It is of uniform thickness, only the last portion

(the rectum) being somewhat wider, closed by a valve

(like a rnlvula coli), and furnished internally with five

or six, not very distinct, longitudinal folds. The spleen

lies at the hind part of the middle coil of the intestine.

The ovaries are coalescent behind, with a common ori-

fice, which opens behind the vent. They are hung in

a distinct mesenterium or fold of the peritoneum. The

ripe eggs are flame-yellow and rather small, 0‘8— 1 mm.

in diameter, but exceedingly numerous, forming a mass

of considerable size. Hermaphrodites are not so very

rare; one specimen of this kind was described as early
o

as 1800 by Professor Pipping of Aboh The air-bladder

is fairly large and firm, lying close to the spinal column.

It is somewhat compressed at the middle, grows wider

anteriorly, and ends in front in two lobes, or with two

obtuse corners or short ramifications, which occupy the

anterior elongations of the abdominal cavity beside the

dorsal column and the occiput. The kidneys form a

fairly large, roundish, gray-brown reddish mass behind

the air-bladder and the vent. They have only small.

“ In one young specimen, however, we have counted 89.

b According to Bean (1. c.), Dall found in male Burbot from Alaska two or even three, distinct gall-bladders, opening into a com-

mon gall-duct.

c Vet.-Akad. Hand!. 1800, p. 33, tab. I, fig. 1.
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not very distinct prolongations in front below the spinal

column. To the left side of this mass we find the

urinary bladder, which is large and saccate, and is dis-

charged behind the genital aperture.

The Burbot is the only fish of this family that

lives in fresh water; but in its entire structure, as we

have seen, it comes extremely near the Ling and other

true marine fishes. It is spread over a fairly wide

portion of the globe, namely almost the whole of Europe,

the north of Asia, and North America. From its range

we see that it is really a northern fish; and it seems to

attain the highest point of its development in the lakes

and rivers that discharge themselves into the Arctic

Ocean. In America, however, it goes as far south as

the 37th degree of latitude, but in Europe scarcely be-

yond the 45th. Even in the large lakes of Lombardy

it is common, according to Giglioli. In Russia, ac-

cording to Grimm, the Burbot is found everywhere in

fresh water, with the exception of the rivers that flow

into the south of the Caspian Sea. In central Europe

it grows less and less plentiful further west, until in

Great Britain it may be described as rare, while in Ire-

land it is never found. In Scandinavia too, it is prin-

cipally an eastern and northern fish, which in Norway,

according to Collett, is entirely wanting in the diocese

of Bergen and along the greater part of the west coast.

Throughout the fresh water of Finmark, on the other

hand, it is common. This is also the case in Swedish

Lapland, at Karesuando, Juckasjarvi, and Quickjock for

example®. In Jemtland the Burbot is one of the fishes

that go highest up the fells
6

. In central Sweden it seems

to be more plentiful than further south, and it is one

of the species brought to Stockholm in the greatest

quantity during the greater part of the year. It is said

occasionally to descend from Lake Wener, where it is

common, into the River Gotha, when the locks are open-

ed 0
. According to the reports sent in to the Fisheries

Commission of 1881 d
the Burbot occurs throughout the

whole of Sweden 6

,
and in the District of Orebro attains

a length of 35 in. (89 cm.) and a weight of 26
1

/i lbs.

( 1
1
'9 kgm.). In the rivers and lakes of the Scanian

plain and the Danish islands it is rare. Feddersen 7

gives several instances of the occurrence of the Burbot

in Jutland, and in the Elbe it is common 5
'; but in Laa-

land and Ealster, according to this author, as well as

on Bornholm, it is wanting. Krgyer, however, once

saw a very large specimen in Bornholm, and the species

occurs in several of the lakes and streams of Gothland*,

as well as in the brackish water of the Baltic. It attains

its maximum size in the regions where it is most plenti-

ful, exceeding the average size at the northern limit of

its range, but in Scania apparently smaller in every case.

Its favourite haunts are the lakes with clear water

and a stony bottom, but it is also found often on a

clayey bottom and in the larger, more sluggish streams

and rivers. Though it does not live in the sea, it is

met with at several spots in the Baltic island-belts where

the water is only slightly salt, and therefore abounds

chiefly in fresh-water fishes.

During the greater part of the year the Burbot

frequents deep spots. It is only towards the beginning

of winter and during the spawning-season that it joins

in a general migration to shallower water. It is rather

sluggish, never collects in shoals, and never appears at

the surface, but always hugs the bottom, hiding itself

among stones, sunken logs, the roots of trees etc., where

it lies still, preferring to await its prey than to seek it.

Its capacity of speedy motion is shown, however, by its

power of seizing other fishes. According to a statement

made by Mr. Gjobel, a Burbot in Lake Wener is known

to have swum 13 miles (2

1

1

/3 km.) in a night. It was

recognised by a fish-hook in its mouth. Few other

fishes have so supple a body and, in consequence thereof,

such Eel-like or serpentine movements, and not many

are so tenacious of life. The Burbot lives long after

it is taken out of the water, without the surface of the

body drying, this being apparently due to the copious

secretion of mucus. The fishermen tear off the isthmus

to kill the fish, an operation which is known as ‘slaugh-

tering the Burbot.’ This is done on account of their

strange belief that the fish would otherwise eat its own

liver, which is considered the best part of it.

“ Cf. too Widegren, Handl. o. Upplysn. ror. Sveriges Fiskerier ,- I, p. 41 (Aftr. ur Handl. ror. Landtbr., 24:de delen).

b
, See Olsson, Ofvers. Vet.-Akad. Forh. 1876, No. 3, p. 138 and 1882, No. 10, p. 51.

c Malm, 1. e.

d Underdanigt Betankande med Forslag til] ny Fiskeristadga in. m., Stockh. 1883, Bil. Ill, p. 156.

e In these reports it does not appear as an inhabitant of Gothland or of Blekinge; but its occurrence in the former locality is re-

corded by Lindstrom (1. c.) and in the latter by Gosselman (Zool. ,
Bot. Iakttag. inom Blek ., disp. Lund 1864. p. 5).

f Naturh. Tidskr. Kbhvn, ser. 3, vol. XII, p. 75.

,J KR0YER, 1. c.

h LindstrOm, 1. c.
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The Burbot is one of the most voracious fishes. It

devours almost everything that comes in its way, live

or even decomposed. It seems to live chiefly on small

fishes, insects, worms, and the like, and in particular

on fish-roe. It haunts the spawning-places of other fishes,

and does great damage there by devouring the roe after

its deposition. It can also swallow comparatively large

fishes. A Burbot 22 V 2
in. (57 cm.) long which Sunde-

vall examined in the month of December, was found

to have swallowed a Pike 1

1

4

/5 in. (30 cm.) in length.

The head of the latter, which lay bent in the strongly

distended stomach of the Burbot, at the extreme end

of the abdominal cavity, was, with the exception of the

teeth, almost digested, while the caudal fin projected

in a crushed condition between the teeth of the Burbot.

In central Sweden the spawning-season of the Bur-

bot begins in January and apparently proceeds during

the whole of February. The fishermen state that the

young Burbot spawn earlier than the older ones. To

the north of Lapland the spawning-season is said to be-

gin later. The spawning-place is chosen in shallow water

with a bottom of sand or clay. These spots are known

by the fishermen as ‘Burbot-ridges’ (lakasar). In Lake

Wetter, where according to Widegken the spawning com-

mences at the beginning of February, but according to

others not until March, the Burbot is stated not to ascend

towards the shore or to the shallowest parts of the lake to

spawn, but to remain in deep water, generally at a depth

of 30 fathoms". The roe is deposited separately and lies

loose at the bottom. There are two kinds, one yellow,

the other clear and almost colourless, but artificial fer-

tilization has succeeded in both cases. The great fe-

cundity of this fish is shown by the fact that Cederstrom

computed the number of eggs in a female to be about

160,000, Sundevall about 180,000. Benecke states the

number at about a million, Norback: at about five mil-

lions. The segmentation of the yolk begins in about 24

hours; after 15 or 16 days the eyes begin to appear in

the egg, and a day or two after small star-like pigmental

spots may be seen on the surface of the embryo. At the

same period the pulsation of the heart (15—50 beats

per minute) is distinctly visible. The revolutions of the

embryo within the egg become also distinct. After the

lapse of three weeks from the impregnation the roe begins

to hatch, but the period of hatching, strictly speaking,

begins apparently at the end of four weeks 6
. The new-

hatched fry, scarcely 3 mm. long, are always sharply

curved in front; but many specimens are found which

seem to be prematurely hatched and lie quite in a ring.

The latter move but seldom, and only in a circle; some

of them are further developed after some time, but others

die soon. The specimens which are straight at the tall

(fig. 128), are fairly active. They swim with a quivering

movement of the body, generally up towards the sur-

face, whence they sink motionless towards the bottom.

While swimming they move the pectoral fins rapidly.

Even after 30 days fry only slightly more than 3 mm.

long are found. The subsequent development also pro-

ceeds slowly. At the age of one year the Burbot is only

90—120 mm. long, according to Norback, and is not

capable of reproducing its species until four years old.

Throughout Sweden this fish is called lake. The

names of stenlake (Stone Burbot) and lerlake (Clay Bur-

Fig. 128. New-hatched young specimen of Lotta lota (taken at the

beginning of April, 1855), hardly 3 mm. long. After Sundevai.l.

bot) refer merely to the nature of the bottom on which

the fish is taken. On the Baltic coast, however, the former

name is also applied to the Viviparous Blenny (Enchely-

opus), to which the Burbot has some resemblance. The

small Burbot too, a few years old, which are generally of

dark colour, and may often be found on the shore under

the stones in a foot of water, are often called stenlakar.

The Burbot ranks among the most delicious fishes,

though the elaborate method in which it is prepared for

table, where it appears as a kind of ragout (Sw. stufvad

lake — Lotte a la Villeroi), no doubt contributes to its

reputation. The flesh is white and firm. The liver is

considered an especial delicacy. The older writers state

that the roe is unwholesome c

,
but in Sweden it is eaten

freely without any evil results. In many places it is made

into a palatable kind of caviare. The Burbot caught in

Lake Siljan has long** been most highly praised for its

excellence. As the Swedish proverb says:

“ See Landtbr. Akad. Tidskrift 1863, p. 212.

b According to Norback not until after two or three months.

c Cf. Krcyer, 1. c., p. 183 and Day, 1. c., p. 310.

d 0. SiljekstrOm-Larsson (sub prses. A. GrOnwall), Siljan (disp. Upsalise 1730), p. 35,

Scandinavian Fishes. 68
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“Hialmare Giadda, Siljans Laka, Ulo Lax,

Aro bland basta fiskar uti sjogar tags.”®

Several parts of the Burbot are used by the Swe-

dish peasants, and also, according to Pallas, by the

Ostiacs
6

,
as medicinal remedies. The oil which flows

spontaneously from the liver, is employed as eye-salve;

and the pyloric appendages, which are known by the

peasants as lakeklo (Burbot-claws), are dried and pow-

dered, the powder being taken in doses of a teaspoonful

as a preventative of ague. The skin is wrapped, as soon

as it has been flayed, round cracked glass vessels. When

dry it adheres firmly to the glass, keeping the pieces to-

gether and rendering the vessel watertight. The Ostiacs

make it into clothes. When rubbed with fat or oil it

becomes semi-transparent, and is said to be used by the

Russian peasants to glaze their windows. The air-bladder

may be employed, in the form of isinglass, as glue.

The methods of catching Burbot are various but

simple, as this fish is by no means cautious or cunning.

It is taken most generally and in the greatest quantity

in traps, either of the ordinary description (see p. 33,

fig. 7), or hanging-traps
,
which are sunk in a hole in

the ice and hung there vertically (with the top upmost).

Sometimes too, single traps (mjardar, see p. 32, fig. 6)

are set at the bottom. In spring, as soon as the ice has

broken up, the Burbot is also taken with long-lines,

which are generally baited with Pope (Acerina cernua),

the most tempting bait and that most easily procurable

at this season. In summer it is caught on standing-

hooks, in which case the bait should also lie sunk to the

bottom. During winter the so-called lakskifva (Burbot-

disk) is used, a, plate of lead in the shape of a fish and

furnished with several hooks, with which the Burbot is

struck. This disk also appears in another form — called

rot (rat) or lakekdx, and common on the shores of Lake

Wetter and in Vermland— which consists of a spike

with four hooks projecting in opposite directions (in a

cross), and is not unlike a grapnel. On the shaft just

above the hooks or a little further up, the fisherman

fastens a bit of Burbot-roe wrapped in a piece of muslin,

or a small fish. This tackle is let down through a hole

in the ice. The fisherman keeps plucking the hook up-

wards as soon as it reaches the bottom, and two or three

Burbot, allured by the bait on the hook, may often be

struck and drawn up together. When the Burbot makes

its way to the shores, a habit we have mentioned above,

it is stunned (dofvacl). This is done in the following

manner: the fisherman, armed with nothing but an axe,

walks slowly and cautiously on the clear, new ice near

shore, and when he sights the Burbot, which keeps close

under the ice, he brings down the axe-head heavily just

above the head of the fish. The latter is thus stunned,

and lies helpless at the same spot, while the fisherman

quickly breaks a hole in the ice and secures his catch.

Of course, this last method is feasible only on very

shelving shores. (Sundevall, Smitt.)

Genus PHYCIS.

Two fully developed dorsal fins ,
one anal fin; the vertical fins distinctly separated (a distinct peduncle of the tail).

Ventral fins with three rays, hut apparently 'with only one, filamentous, and branched. Caudal fin truncate or

rounded. Cardiform teeth of uniform size (without canines) on the intermaxillary hones, in the lower jaw, and

on the head of the vomer. Branchiostegal rays 7.

The great inconstancy in the number of rays in

the ventral fins of the preceding genus contrasts it most

sharply with the genus Phycis, in which these rays have

suffered considerable reduction in number, but in adult

specimens have attained a length in most cases even

relatively greater than that which otherwise characterizes

the larvae of these fishes. In comparison with the three

preceding genera, which Phycis resembles in the arrange-

ment of the vertical fins, this genus is distinguished by

the deeper, more compressed form of the body in adult

specimens. During youth, however, the types are in

this respect similar, or at least very nearly so.

The genus Phycis, itself one of the deep-sea fishes,

is the centre of a group consisting of several other

forms that belong to the abyssal zone, and compose

series of forms with different directions of development,

but so continuous that the limitation of the genera is

extremely difficult, if it be even possible to suggest a

“ “Pike of Hialmare, Burbot of Siljan, Salmon of Ulea, Are among the best fishes caught in lakes.” Hialmare is a lake in central

Sweden, Siljan a lake in Dalecarlia, and Ulea a river in Finland. Tk.

6 The Ostiacs are a people of Finnish extraction that inhabit the country between the Ural Mountains and the River Obi and the

neighbourhood of the Yenisei. Tr.
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natural system for this purpose. From Cuba, St. He-

lena, Madeira, and New Zealand we have Physiculus,

without vomerine teeth and with more numerous rays

in the ventral fins than Pliycis, though their number

varies between 7 and 3. Uraleptus, from the Medi-

terranean and Madeira, is a Physiculus with canine teeth

set in a row outside the smaller jaw-teeth. Halopor-

phyrus, which occurs in the Mediterranean and the

Atlantic, from Portugal down to the Southern Hemi-

sphere, is a Pliycis with reduced number of rays in

the first dorsal fin. Antimora, from the Southern Hemi-

sphere and the Atlantic south of Newfoundland, is a

Haloporphyrus with elongated snout, a character which

it possesses in common with the majority of the Ma-

cruridce, and with the anal fin almost divided into two

sections, a point which reminds us of Merlucius. Thus

the Phycis type is extremely variable.

The history of the fry approximates Phycis to the

following genus". Young specimens about 30—35 mm.

long (fig. 129) are of a silvery, Mackerel-like colour,

resembling the fry of the Roc.klings. The four or three

rays of the long ventral fins are united by a broad,

black-pigmented membrane, as in the fry of the Ling.

Fig. 129. Young specimen of Phycis blennoides
,
natural size.

After Facciola. II Naturalista Siciliano, Anno II (1882), p. 27.

The scaly covering of Phycis is variable, but al-

ways better developed than in the preceding genera of

this family. The concentric striae (raised ridges) of the

scales are finely but unevenly crenulated, and for the

most part run parallel to each other, most of them (the

outer ones) extending to the margin of the scale both

in front and behind, which is the case in front with

all of them. The nucleus, which lies near the hind

extremity of the scale, is extremely narrow and elong-

ated, and is continued forward in a groove to the ex-

treme front margin of the scale, only the inner con-

centric striae being thus continuous behind the nucleus.

a Lutken, Vid. Meddel. Naturh. Forh. Kbhvn 1881, p. 252;

p. 296, tab. VIII, figs. 2 and 3; Facciola, II Naturalista Siciliano, A

1 Bull. Mus. Comp. Zoo!., Harv. Coll., vol. X, p. 204.

c Ann. Mus. D’Hist. Nat. Paris, XIV (1809), pp. 193 and 19
d Om Lydorganer hos Fislce, p. 156, tab. IV, fig. 59.

e De Pise., Lib. VI, cap. X, p. 186.

f De Anim. Lib. VIII, cap. XXX.
9 Gen. Pise., p. 84; Syn. Pise., p. 111. Hence the Blennius
h Syst. Iclith., p. 56.

1

11, if we include Lcemonema.

Round the latter we also find either an irregular net-

work of fine striae at the hind part of the scale, or a

trace of this network in the form of fine transverse

striae between the concentric ones. In Pliycis the lateral

line also runs over true scales, not, as in the preceding

genera of this family, with its pores opening in the

bare skin. The fine grooves radiating towards the

anterior margin are more distinct and more numerous

in the scales of the lateral line than in the others.

In one species of this genus (Phycis regius) Alex-

ander Agassiz, according to Biiown-Goode and Bean*,

has observed a faculty of giving electric shocks, though

according to these writers this power is possessed by the

species only when it lives in very deep water. Special

electric organs, however, have not been detected, and

the electric sensation may probably be explained by

the vibration caused in the entire body of the fish by

the violent contraction of the large muscles.

Delaroche c and Sorensen'7 have described the

air-bladder of Phycis mediterraneus. It is divided by

two transverse contractions into three parts, internally

communicating with each other, the first of which

projects at the top into a pair of lateral horns attached

to the upper end of each of the clavicular bones, and

is furnished with a pair of transverse muscles at the

anterior part of its wall, one on each side. From this

structure Sorensen concludes that in Phycis mediter-

raneus the air-bladder is an organ of sound.

Rondelet* was the first to give this genus its name,

for in Aristotle7 <pvAg was certainly some other fish :

“the only marine fish of which if is stated that it makes

a bed in which to give birth to its young.” The name

was introduced into the modern nomenclature of science

by ArtedY and Bloch-Schneider/'. The Swedish name

of Bartelfish (Beard-fish) was bestowed upon the genus

by Fries in the first edition of this work (p. 77).

The genus contains seven species', five of which

belong to the Mediterranean and the European side of

the Atlantic. The Scandinavian fauna contains only

one of them.

assiz, Young Osseous Fishes, Proc. Amer. Acad. Arts, Sc., vol. XVII,

io II (1882), p. 25; Emery, Mitth. Zool. Stat. Neapel, Bd. 6, p. 159.

Phycis of Linnzeus, Syst. Nat., ed. XII, tom. 1, p. 442.
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THE GREAT FORKED BEARD (SW. BARTELN OR KUMRILLEN).

PHYCIS BLENNOIDES.

Plate XXV, fig. 2.

First dorsal fin in adult specimens much higher than the second, the third or the fourth ray being elongated like

a filament. Scales of the body so large that a transverse row from the first dorsal fin to the lateral line contains

only 4—6 scales. Length of the lower jaw greater than the postorbital length of the head and more than half

the total length thereof. Breadth of the interorbited space less than
3

/7 ,
least depth of the tail at most about

1

/s

(34 %), of the length of the lower jaw. Length of the base of the anal fin less than the distance between this fin

and the tip of the snout
,
and the distance between the insertion of the ventral fins and the beginning of the anal

fin at least about
3

/5 of the length of the base of the latter fin. Coloration above of a more or less light choco-

late colour
,
below whitish with a dash of violet and on the belly nearly white. Vertical fins blackish at the margin,

as well as nearly the whole surface of the pectoral fins. Ventral fins red. Branchial cavity and the posterior

part of the pharynx, as well as the peritoneum, blackish.

R. br. 7
; I). 8— 10|57 «—63

;
A. 53— 57 6

;
P. 15—19; V. 3;

C. .£+15— 18 +.v, Lin. lat. 105— 108°; Vert. 50/

Syn. Barbus major (Great forked Beard) Jago apud Ray, Syn.

Meth. Pise., p. 1G3, fig. 7; Penn. (Forked Hake), Brit. Zool.,

tom. Ill, p. 170 (ed. 1776), tab. XXXI. Merlu barbu,

Duh., Peclies
,

part. II, sect. I, p. 147, tab. XXV, fig. 4.

Gadus Blennoides, Brunn, Ichtb. Marsil., p. 24; Bl.-Schneid.

(Phycis), 1. c.; Cuv., Regn. Anim., ed. I, tom. II, p. 217;

Nilss., Prodr. Ichtliyol. Scand., p. 49; Gthr, Cat. Brit. Mus.,

vol. IV, p. 351; Steind., Stzber. Akad. Wiss. Wien, Math.

Naturw. Cl., LVII i (1868), p. 708; Coll., Fork. Vid. Selsk.

Christ. 1874, Tillaegsh., p. 114; ibid. 1879, No. 1, p. 67;

N. Mag. Naturv. Christ., Bd. 29 (1884), p. 83; Malm,

Gbgs
,

Boh. Fn., p. 490; Winth., Naturh. Tidskr. Kblivn,

ser. 3, vol. XII, p. 32; Mor., Hist. Nat. Poiss. Fr., tom.

Ill, p. 264; Day, Fish. Gt. Brit., Irel., vol. I, p. 303,

tab. LXXXV, fig. 2; Storm, N. Vid. Selsk. Skr. (Trondhj.)

1883, p. 35; Lillj., Sv., Norg. Fisk., vol. II, p. 156;

Hansen, Zool. Dan., Fiske, p. 78, tab. IX, fig. 10.

Gadus bifarcus, Walb. (ex Penn.), Ichth. Art., pt. Ill, p. 137.

Gadus albidus, Gmel., (ex Brunn.) Syst. Nat. Lin., ed. XIII,

p. 1171.

Blennius gadoides
,
Lacei1

., Hist. Nat. Poiss., tom. II, p. 484.

Physcis furcatus, Flmng, Brit. Anim., p. 193; Kr. (Phycis),

Damn. Fiske, vol. I, p. 609, vol. II, p. 214; Malm, Gbgs

Vet., Vitt. Samh. Handl., II. 2 (1851), p. Ill; Nilss., Skand.

Fn., Fisk., p. 584; Thomps., Nat. Hist. Irel., vol. IV, p. 187.

The maximum length of the Great Forked Beard

is apparently between about 6 and 7 dm/ The body

is comparatively deep and compressed — reminding us

somewhat of Gadus luscus, though more elongated —
especially in its hind part, where the depth is also

seemingly increased by the loose skin which covers the

bases of the dorsal and anal fins. In adult specimens

the greatest breadth (thickness) of the body is only
2

/3—

V

2
of its depth at the beginning of the anal tin,

and the thickness at the middle of the body, vertically

above the middle of the base of the anal fin, is only

about V4 of the depth at the same point. In young

specimens, however, we meet with different proportions,

more resembling those which we have observed in the

form of the body of the genera immediately preceding

the present one. In specimens 18 cm. long (from the

Mediterranean) the body is almost terete in front, and

at the perpendicular from the middle of the base of

the anal fin— where in young examples of this species

we find a round black spot on the dorsal fin— the

thickness is about x

/3 of the depth. In general (except

in gravid females) the curves of the dorsal and ventral

contours are the same, but at the occiput wo often find

a perceptible depression, which may perhaps be ascribed

to the violent contraction at death of the dorsal muscles.

In adult specimens — with the exception of gravid fe-

males — the greatest depth of the body occurs at the

beginning of the first dorsal fin, and measures about

21 % of the length of the body or a little more than

(sometimes equal to, and in young specimens even less

than) the depth at the beginning of the anal fin; and

a Sometimes 54, according to Day.

6
,, 51, ,, ,,

Lilljeborg.

„ 58, „ ,, Day.

c 112, according to Day.

d 15 + 35, according to Malm.
e In Trondhjem Fjord, according to Collett, Storm obtained a specimen 665 mm. long. Thompson mentions an Irish specimen 25

in. (635 mm.) in length.
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the least depth of the body (tail) varies between 37s »

(in youth) and 4 % (in old specimens) of the length

of the body or between 27 and 34 % of the length

of the lower jaw.

In full-grown specimens the head partakes of the

general compression of the body. Above it is flat or

slightly convex, and its flat sides, the cheeks, are al-

most parallel to each other. The length of the head

varies with age" between about 22 and 23 % of that

of the body. The eyes are rather oblong and fairly

large, the longitudinal diameter of the orbits varying

with age between about 6 72 and 5 % of the length of

the body or 30 and 22 % of that of the head. They

are set in the second third of the head, though the

length of the snout varies between about 28 and 33 %

of that of the head, and the postorbital length of the

head between about 42 and 50 % of the total length

thereof. The nostrils are set in the last third of the

snout, on about a level with the centre of the eye, the

distance between them being about the same as that

between the posterior one and the margin of the orbit.

The anterior nostril, which is a small, round opening,

is marked by a lobate elevation of the hind superior

part of the margin; the posterior is twice as large and

oblong, without any elevation of the margin. The tip

of the snout projects beyond the margin of the upper

jaw, and the latter in its turn beyond the tip of the

lower jaw. The whole snout is soft and of a loose

structure, this being due to the extensive development

within it of the muciferous ducts of the system of the

lateral line. The opercular apparatus is most like that

of the Hake, with triangular, almost forked operculum.

The suboperculum is thin but broad, and pointed at

the top (behind); it lies under and tills the deep inci-

sion in the hind posterior margin of the operculum,

while the inner part of its truncate, anterior (lower) end

touches the interoperculum, which is thicker but nar-

rower. Thus the margin of the entire opercular appa-

ratus is somewhat incised at this point. The preoper-

culum, with its broad margin (to receive the muciferous

duct) is rectangular but rounded at the angle. The

branchiostegal membranes are united into a collar under-

neath, but this collar terminates posteriorly almost ver-

tically below the centre of the eye. The jaws resemble

those of the Cod. The maxillary bones extend back

to the perpendicular from the hind margin of the pupil,

the intermaxillaries being a little shorter and reaching

only to the perpendicular from the anterior margin of

the pupil. The distance between the tip of the snout

and the hind extremity of the maxillary bones is greater

than the postorbital length of the head and more than

half the total length of the head, but less than the

length of the lower jaw, which varies between GO and

53V 2 % of the length of the head or between 33 and

28 % of that of the base of the anal fin. The post-

orbital length of the head is thus always less than the

length of the lower jaw, but increases with age even

in this relation, from about 70 to 90 or 91 %. The

length of the barbel under the chin is somewhat less

than that of the eye. The teeth are most like those

of the Burbot, being small and of uniform size, but

set in a dense card in the lower jaw and on the inter-

maxillary bones and in a curve, somewhat pointed in

front, on the head of the vomer. The palatal folds

behind the jaw-bones are narrow but distinct, at least

in the lower jaw. The tongue is flat and broad, with

a narrow, free tip and margin. The gill-rakers, 14 or

15 in number on the first branchial arch, are well-

developed, but not of any great length. The phar-

yngeal teeth resemble the jaw-teeth.

The first dorsal tin begins at a distance from the

tip of the snout that varies with age between about

25 and about 29 % of the length of the body, and it

terminates close to, but quite distinct from the begin-

ning of the second dorsal tin. When erected it has the

form of an almost right-angled triangle with the right

angle at the hind corner and with the shortest side

(the base) measuring about 6 or 7 % of the length of

the body. As a rule the first three rays are simple,

and the third ray is elongated into a filament about

twice as long as the fourth ray, which, like the others,

is branched. The first ray is about half as long as the

second, which is somewhat shorter than the fourth.

The variations in this respect are, however, considerable,

and the elongated ray sometimes projects only slightly

above the others, its length varying, even in adult spe-

cimens, between about 10 and 17 % of that of the body.

The second dorsal fin begins at a distance from the tip

of the snout of 32—36 % of the length of the body,

and its base, taking into account the individual varia-

tions, measures between 51 and 53 % of this length.

Its height is fairly uniform, but greatest (9 or 10 %

Here and in the following relations the changes of growth are given as we have found them in specimens between 18 and 57 cm. long.
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of the length of the body) in the posterior part of the

tin, and the margin is incised just behind the middle

of its length. All the rays— except the first, the first

two, or the first three — are branched in full-grown

specimens, though only indistinctly in the anterior part

of the fin, and the ramification is scarcely perceptible

in the thick, loose fin-membrane. The length of the

peduncle (finless part) of the tail is about equal to its

depth. The caudal fin is rather narrow, and sharply

rounded at the hind margin, its median length varying

between 13 and 10 % of that of the body. The anal fin is

analogous to the second dorsal in form and structure, but

is not so distinctly higher in the posterior part. It begins
j

just behind the vent, the distance between its beginning

and the tip of the snout being in young specimens about

43 %, in old as much as 50 %, of the length of the body.

The length of the fin varies in different individuals be-

tween 43 and 40 % of that of the bod}’, and its longest

ray measures about S
1
/,,—672 % °f the latter length.

The pectoral fins are obliquely pointed, and their

length measures about 1

5

1

/ 2
—14% of that of the body.

The uppermost two or three rays are simple and the

others branched. The fifth ray is the longest, but only

slightly longer than the fourth, which in its turn is I

slightly longer than the third. The first ray is about

half as Iona-

as the second, and the latter measures

about
2

/3 of the third ray.

In the ventral fins, which until Malm’s time (1851)

were universally believed to consist of only one ray,

the second ray is the longest, measuring in specimens

of different ages from about 43 to 31 % of the length

of the body, but varying in length to such an extent

that it sometimes extends behind the beginning of the

anal fin, and sometimes falls short of this point". The

length of the first ray is about 74 of that of the second,

and its tip — for almost half the length of the ray—
is free from the latter. The third ray is united through-

out its length to the second, the tip alone forming a

small, indistinct break on the inner side of the fin, at a

distance from the base of the fin equal to about V5
—

7

4

of the length of the second ray. The position of the

ventral fins is remarkably jugular, the fins being inserted

almost in a line with the hind margin of the preoper-

culum and far apart from each other, on either side

of the abdomen, which is rather fiat at this point. The

distance between the insertion of the ventral fins and

the beginning of the anal fin increases with age from

25 to 32 % of the length of the body.

The covering of scales is dense, and clothes the

whole body and the head to the snout, extending also

over the vertical fins and the outside of the base of the

pectoral fins. The scales are large, but imbricated to

such an extent that only a narrow strip of the surface

of each scale is externally visible behind the scale in front

of it. In form they are rectangular, more or less oblong,

and behind and in front more or less convex. In a spe-

cimen 57 cm. long the largest scales at the middle of

the body and half-way up the sides are about 14 mm.

long and 1

0

1

/ 2
mm. deep, while the free part of each

scale measures about 2 mm. Nearer the dorsal fin each

scale is about 12 mm. long and 7 mm. deep, and pro-

jects about 3 mm. behind the scale in front of it.

The upper part of the body is light chocolate-

coloured or reddish brown with a dash of gray, the lower

part paler and shading into whitish. The cheeks and

lower jaw are coated with a silvery colour, and the hind

part of the body is tinged with violet, which becomes

deeper back towards the base of the caudal fin and down

over the greater part of the anal fin. The belly grows

whiter and whiter, and is finely punctated with dark-

brown, which colour also extends over the margins and

outer parts of the vertical and pectoral fins, though the

latter, like the first dorsal fin, are violet at the base.

In young specimens a large, round spot of dark brown

appears at about the middle of the second dorsal fin.

The ventral fins are red with a dash of yellow and with

the free tips of the rays white. The iris is pale yellow.

The internal organs are like those of the other Cod-

fishes. The abdominal cavity is black, and extends to

a line with the fourth or fifth ray of the anal fin. The

pylorus originates near the hind extremity of the sto-

mach. The pyloric appendages are numerous and long.

The liver is large, and the two principal lobes are irre-

gularly subdivided. The intestine first runs forward to

a line with the insertion of the pectoral fins, then back

to the anal region, again forward for the same distance as

before, and finally back to the vent. In a female caught

at the beginning' of March, each of the ovaries is of about

the same thickness as the stomach, and extends forward

for about
1

/i of the length of the abdominal cavity.

On the coast of Sweden the Great Forked Beard is

extremely rare. Only three or four specimens are known

a In the original of our figure the second ray of the right ventral fin measures 180 mm., of the left 152 mm.
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to have been taken in Bohusliin. Two of these are pre-

served in Gothenburg Museum, and the Royal Museum

has acquired through Mr. C. A. Hansson a specimen 57

cm. long which was caught on a long-line at a depth

of 130 fathoms, north of Helso near Stromstad, on the

12th of March, 1887. The fisherman who handed over

the specimen, stated, however, that the species Avas knoAvn

and called Kumrill. It is more common to the south of

Norway, up to the neighbourhood of Trondhjem, Avhere

it is called Stenbrosme (Stone Torsk) or Skj(slbrosme

(Scaly Torsk). Young specimens, hoAvever, have never

been found on the SAvedish coasts, and are at least ex-

tremely rare in Nonvay, if they occur there at all, for

“all the specimens hitherto examined,” says Collett,

“have been full-groAvn or nearly so.” Thus the true

habitat of the Great Forked Beard does not lie in Scan-

dinavia, and scarcely in British waters®, but further

south, in the Mediterranean. There it lives, says Risso
6

,

“collected in large shoals, and seems to prefer very deep

spots with a soft bottom, Avhere it is taken in consider-

able numbers all the year round, on long-lines.” The

young specimens, which Risso regarded as a distinct

species (Pliycis Gmelini), are said to lead a solitary

life among the seaAveed in shallower Avater (in the littoral

zone). The food of the species consists of crustaceans

and fish. The females, according to Risso, are full of

roe towards the end of spring and during summer. “The

flesh,” he says, “is Avholesome, juicy, and of good flavour

all the year round: it is one of the foods recommended

by physicians for weak and impaired digestions.”

Gexus ONOS.

Two dorsal fins, though the anterior one is broken up into a roiv of free, filamentous rays; one anal fin; the

vertical fins distinctly separated (a distinct, finless peduncle of the tail). Ventral fins with (V—8 rays. Cardi-

form teeth on the intermaxillary bones, in the lower jaw, and on the head of the vomer. Branchiosteyal rays 7
d

.

Risso
e

Avas the first to give this genus a special

name, and he selected for this purpose the name Avhich

the Greeks applied to the Codfishes in general. The

genus has long been knoAvn, however, by the name of

Motella, which was given it somewhat later ' by Cuvier,

but Avhich lie expressly declared to be merely a divi-

sion of his subgenus Lota of the genus Gadus. In form

these fishes come nearest to the Burbot and the Lings,

and are therefore known in SAvedish as skdrldnyor (Rock

Lings), in Danish as havkvabber (Sea Burbots).

The chief character of the genus lies in the singular

structure of the first dorsal fin, which is broken up into

a number of free, filamentous rays, united by the fin-

membrane only at the base — Avhich lies hidden in a

deep groove in the dorsal margin. The fin-membrane,

hoAvever, is generally comparatively thick and skin -like.

The rays are usually of uniform height and short, with

the exception of the first, Avhich is more or less elongated,

sometimes considerably so. Another striking character-

istic of these fishes is the equipment of the snout Avith

barbels. Not only is the loAver jaw, like that of so many

a Though it undoubtedly spawns there, for Day gives a figure,

b Eur. Me'r. T. Ill, p. 224.

c Exceptionally 5.

a Exceptionally 6.

e Eur. Merid., tome III, p. 214 — Onos.

f Regne Animal
,

ed. 2, tom. II, p. 334.

other Codfishes, furnished Avith a barbel under the chin,

and the hind margin of the anterior nostrils raised and

elongated into a similar filament; but in this genus the

tip of the snout may also be furnished Avith one or two

similar barbels. In one species Ave find on each side of the

snout, on a level with the last-mentioned barbels, a roAv

of three shorter, rudimentary excrescences of this nature,

groAving on the dermal margin in which the free loAver

margin of the preorbital bones is continued Reward

.

The scales are small and thin, in texture almost

exactly like those of the Burbot, Avith fairly central

nucleus and dense (but during youth feAver and more

scattered), concentric striae, denticulated at the margin.

The Avhole surface on each side of the nucleus is longi-

tudinally cut off, however, by a middle groove, Avhich

groAvs someAvhat broader toAvards the ends of the scale,

and is broadest at the anterior (inserted) end, Avhich is also

notched. The lateral line opens into scattered (compara-

tively feAv) ducts, Avhich do not entirely pierce the scales.

The fry of these fishes (Plate XXVII, fig. 2) are

quite different from the old specimens, especially in

in the natural size, of a young specimen 3 4;
- in. long.
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coloration (though also in form) and habits. Their ap-

pearance resembles that of the Mackerel or Sand-eel,

with a silvery lustre on the sides. The first dorsal fin,

like the barbels, develops comparatively late; but the

ventral fins are long, though with few rays and with

the outer part black, in the early stages. The forepart

of the body and the head are laterally compressed, and

sometimes, according to Lutken, each of the temples is

furnished with two spines. The eyes are as usual com-

paratively large in these young specimens, which, how-

ever, possess the characteristics of the genus. During

the summer-months they live in companies or shoals

at the surface, and are often cast ashore or into the

fishing-boats by the waves. They are also eagerly de-

voured by sea-birds and fishes-of-prey. The older spe-

cimens keep to the bottom, leading a more solitary life

and hiding themselves under rocks, stones, and seaweed,

or roving about on the clayey bottom. The older spe-

cimens are remarkably tenacious of life, while the fry

die almost as soon as they are taken out of the water.

All these differences, which also vary in their duration,

one example of a species retaining a, juvenile character

longer than another, gave rise to the establishment of

a distinct genus, Concilia", to receive the young forms,

an error which was first corrected by Malm h and sub-

sequently by Lutken".

The genus Onos contains 10 known species
d

,
one

from Japan, one from the south of the Indian Ocean,

seven from the Atlantic, the Arctic Ocean, and the

Mediterranean, and one from the Mediterranean alone.

The species which belong to the Scandinavian fauna

may be distinguished as follows:

A: Longitudinal diameter of the eyes more

than 30 % of the postorbital length of

the head. A single barbel at the very

tip of the snout Onos cimbrius.

B: Longitudinal diameter of the eyes less

than 30 % of the postorbital length of

the head.

a: Length of the head, even after the

Concilia-stage, more than 23 % of that

of the bodyL Margin of the snout

furnished with several pairs of barbels Onos septentrionalis.

b: Length of the head, after the Couchia-

stage,less than 23% of that of the body.

a: Length of the lower jaw more

than half that of the head. Tip

and margin of the snout without

barbels __ Onos tricirratus.

(}: Length of the lower jaw less than

half that of the head. Tip of the

snout furnished with a pair of

barbels Onos mustela.

THE FOUR-BEARDED ROCKLING (sw. fyrtommade sicarlangan).

ONOS CIMBRIUS.

Plate XXVII, fig. 1.

Four barbels: one at each of the anterior nostrils, one on the tip of the snout
,
and one on the chin. Length of

the head in full-grown specimens (after the Couchia-stage) less than 20 % (about 17—19 %) of that of the body.

Longitudinal diameter of the eyes more than 30 % (about 32

—

40 %) of the postorbital length of the head, which

is less than the distance between the tip of the snout and the hind extremity of the maxillary bones.

Length of the lower jaw at least Vs (5#—61 %) of that of the head.

E. hr. 7; D. 45— 51 0 A. 39—43?; P. 15— 17; V. 5—6;
C. 30—31; Vert. 52(57*).

Syn. Gadus cimbrius, Lin., Syst. Nat., ed. XII, tom. I, p. 440;

Strussenfelt, Vet.-Akad. Handl. 1773, p. 22, tab. 2, fig. A;

Bl. Schn. ( Enchelyopus cimbricus), Syst. Ichth., p. 50, tab.

9; Betz. {Gadus), Fn. Suec. Lin., p. 323; Nilss. (Motella),

Prodr. Ichth. Scand., p. 48; Schagerstr., Physiogr. Sallsk.

Tidskr., p. 302; Parn., Mem. Wern. Nat. Hist. Soc., vol. VII,

p. 449, tab. XLIV; Kr., Damn. Fiske, vol. II, p. 198;

Ekstr., Gbgs, Vet., Vitt. Samh. Handl., Ny Tidsf., H. I, p.

a Called Ciliata by Couch (Loud. Mag. Nat. Hist. vol. V, p. 15), and subsequently altered to Coucliia by Thompson {Nat. Hist. Irel
.,

vol. IV, p. 190).

b Skand. Naturf. M. Kblivn 1873, Ber., p. 384; Gbgs, Boh. Fn., p. 495.

c Vid. Meddel. Naturh. For. Kblivn 1881, p. 239.

d Besides these Gunther has described Onos macroplitlialmus (from 80—90 fathoms, off the Hebrides) and Onos Carpenter

i

(from 180

fathoms, between the Shetland and Faroe Islands), young, three-bearded Rocklitigs, of each of which only one single specimen is known.

e In the Mediterranean, according to Moreau, Onos tricirratus may also possess this character.

I 53, according to Storer.

? 48,

h According to Malm.
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39; Nilss., Skand. Fn., Fisk., p. 587; Gthr, Cat. Brit.

Mus., Fish., vol. IV, p. 367; Lindstr., Gotl. Fisk., Gotl.

L. Hush. Sallsks. Arsber. 1866, p. 21 (sep.); Mgrn, Ofvers.

Vet.-Akad. Fork. 1867, p. 263; Coll., Forh. Vid. Selsk.

Christ. 1874, Tillajgsh., p. 116; ibid. 1879, No. 1, p. 67;

Malm, Gbgs, Boh. Fn., p. 498; Wintii., Naturh. Tidskr. Kbhvn,

ser. 3, vol. XII, p. 33; Ltkn, Vid. Meddel. Naturh. For.

Kbhvn 1881, p. 235; Day, Fish. Gt. Brit., Irel., vol. I, p.

316, tab. LXXXIX, fig. 1; Jord., Gilb. (Onos), Bull. U. S.

Nat. Mus., No. 16, p. 797; Mob., IIcke ( Motella ), Fisch.

Osts., p. 83; Storm, Norsk. Vid. Selsk. Skr. Trondhj. 1883,

p. 36; Lillj. (Onos), Sv., Norg. Fisk., vol. II, p. 175;

Hansen, Zool. Dan., Fiske, p. 85, tab. X, fig. 5.

Gadus Mustela, Strussenf., 1. c., p. 24, tab. II, fig. B.

Motella caudacuta
,

Stor., Proc. Bust. Soc. Nat. Hist., vol. Ill,

p. 5; Mem. Amer. Acad. Arts, Sc., n. ser., vol. VI, p. 361,

tab. XXIX, fig. 1 ;
Gill (Rhinonemus), Proc. Acad. Nat. Sc.

Philad. 1863, p. 241. Cf. Goode et Bean, Proc. U. S.

Nat. Mus. vol. 3 (1878), p. 348.

Couclna Edwardii, Couch, Journ. Lin. Soc., Lond., Zool., vol.

IX, p. 38.

In Scandinavia, according to Lilljeborg, the Four-

Bearded Rockling sometimes attains a length of about

41 cm."; but its usual length varies between 20 and

38 cm. The largest specimen ever taken on the coast

of Great Britain was 35 cm. long, according to Day.

In adult specimens the form of the body is compara-

tively elongated, this species being generally the most

slender of our Rocklings, and the depth at the begin-

ning of the anal tin measuring on an average only about

12 % of the length of the body. According to the rule

of the generic changes of growth, however, this pro-

portion increases with age, after the Couchia-stage, and

may sometimes be nearly as much as 14 %. The least

depth of the body, in front of the base of the caudal

fin, varies between 37,2 and 472 %, or eventually nearly

5 %, of its length. Even in front too, the body is only

slightly terete. The head is generally somewhat de-

pressed — all these remarks apply to adult specimens —
but its section is sometimes nearly square. At the be-

ginning of the second dorsal fin the thickness is about
3

/4 or
3

/5 of the depth; and posteriorly the thickness

decreases more and more, measuring at the beginning

of the anal fin about 2

/3 or
1

/2 of the depth. The extreme

end of the tail is almost ribbon-shaped. The elongated

form of the body is further enhanced by the comparatively

great length of the caudal fin, the middle rays of "which

measure more than the postorbital length of the head.

The points in the form of the head that are cha-

racteristic of this species, are the depth of the snout,

the size of the eyes, and the comparative narrowness of

° Winther mentions a specimen from Liim Fjord of a length

or by Hansen, and is probably due to a slip of the pen or an error

the head itself. With its tumid cheeks (thick mastica-

tory muscles) and when the gill-covers are expanded,

the head is broad and may be called depressed; but,

until the fish has attained a length of about 3 dm., the

breadth of the head is less than half Its leno;th. The

quadrilateral, more or less square form of the transverse

section of the head is persistent in the snout, at least

for a lengthy period, though in old specimens it finally

becomes more depressed. Simultaneously with this

change of growth the position of the eyes is also altered.

Originally they are quite lateral, set vertically and pa-

rallel to each other, but they eventually acquire a some-

what upturned position and diverge backwards. The tip

of the snout projects beyond the upper lip and the still

shorter lower jaw, and the length of the snout is on an

average 1

/4 of that of the head. The eyes are oblong,

their longitudinal diameter measuring on an average

1972 % °f the length of the head. The nostrils are set

on the sides of the snout, on about a level with the

centre of the eye, the anterior pair rather near the be-

ginning of the sharply rounded tip of the snout, the

posterior half-way between the tip of the snout and the

eyes. The barbel projecting behind each of the anterior

nostrils extends,, when laid back, at least to the centre

of the eye and sometimes even a little behind the eye.

The unpaired barbel is the shortest, measuring only

about half the longitudinal diameter of the eye. The

barbel under the chin is somewhat longer, but measures

less than the length of the eye. We must remember,

however, that during life these barbels, as well as the

fleshy lips, are very mobile, and the unpaired barbel is

said to be capable of elongation and retraction, like the

tentacles of a mollusk. The mouth is rather large, its

corners lying in old specimens vertically below the hind

margin of the eyes, and the maxillary bones extending

back to a distance from the tip of the snout that is

always more than half (about 53 72
—62 %) of the length

of the head. The length of the lower jaw is always

less than this distance, and varies with age between 50

and about 59 % of the length of the head. The post-

orbital part of the head is generally longer than the

lower jaw, but shorter than the distance between the

tip of the snout and the hind extremity of the max-

illary bones. Its length seems to be more subject to

individual variations, and measures between 5272
and

577 2 % °f the length of the head. The gill-openings

of 63 cm. This statement is not confirmed, however, either by Lutken

•>f the press.

Scandinavian Fishes. 69
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are wide, for the dermal fold formed by the inferior

union of the branchiostegal membranes is free from the

isthmus forward to the anterior end of the hyoid 1 tone,

and the upper corners of the gill- openings lie far up

the sides, on about a level with the upper margin of the

eyes. The tongue is broad and thick, with the free

margin and tip thin. The pointed and curved jaw-teeth

form a card in most cases distinct, on the front part of

the intermaxillary bones; but this card grows consider-

ably narrower behind, and sometimes, in old specimens,

even at the very front of the maxillaries, we find only

two or three rows within the outermost row, which is

made up of larger but more scattered teeth. In the

lower jaw the innermost row is composed of larger teeth,

and in front of this row we generally find only one row

of smaller teeth. The card of teeth on the head of the

vomer contains small teeth, which gradually disappear

with age. In young specimens this card is crescent-

shaped, convex in front, or triangular, with several rows

of teeth, but in old specimens there are only one or two

rows of vomerine teeth. The breadth of the card is at

most about
1

/3 ,
and eventually no more than x

/5 ,
of the

longitudinal diameter of the eye. The pointed, conical,

pharyngeal teeth together form a broad, oval card on

the upper pharyngeals on each side; and the lower

pharyngeals, which are scaphoid in shape, and somewhat

curved at the middle, the breadth being
1

/ 4 of the length,

are furnished wfith 5 or 6 rows of similar teeth. The

gill-rakers are short and scattered, like tubercles, the

first branchial arch being furnished with 8— 10 pairs.

During life the whole of the branchial cavity and the

cavity of the mouth with the tongue are bluish black.

The first dorsal fin — which in this genus consists

of about 50 free, filamentous rays, which vibrate during

life, and are without interspinal bones— is distinguished

in the Four-Bearded Rockling by the remarkable length

of the first ray, which in the females measures about

V3
of the length of the head, in the males up to at

least 87 % thereof. In the males its tip, when laid back,

may thus extend some way behind the beginning of the

second dorsal fin. The distance between the beginning

of the first dorsal fin and the tip of the snout is 15

—

17 % of the length of the body, and the length of its

base measures about 8
1

/2
-

—

10 % of this length or 45 1

/ 2

—55 % of that of the head. This fin is always sepa-

rated by a distinct interval from the second dorsal fin,

which begins at a distance from the tip of the snout

that measures about 26V2

—

29 % of the length of the

body. The base of the latter fin extends nearly to the

caudal fin, and measures about 57
l

/ 2
—59 % of the length

of the body. All the rays of this fin, except the first

one, are branched at the tip, the first 4—6 gradually

increasing in length and the last 4 or 5 growing gra-

dually shorter. The other rays are of fairly uniform

length, but somewhat longer in the posterior part of the

fin, the length of the longest ray varying between about

7V2 and 9 % of that of the body. The caudal fin is

sharply rounded when expanded, lanceolate when folded.

The anal fin resembles the second dorsal, but is much

shorter and distinctly lower. It begins at a distance from

the tip of the snout of about 41 % (38—43 %), its base

measures about 45 % (43
x

/2
— 49 %), and its longest ray

about 6V2
96 (6
—7 %) of the length of the body.

The pectoral fins are oval and obtusely pointed,

with the middle rays longest and the first two simple.

They are fairly long, measuring about 13 % (11
1

/2
— 16

%) of the length of the body. The ventral fins are set

far apart, almost below the beginning of the first dorsal

fin or a little further forward, at a distance from the

beginning of the anal fin that measures about 2

1

1

/2
—

26 % of the length of the body. The first two rays,

sometimes the first three, are free at the tip. The length

of these fins is about 8 % (7— 10 96) of that of the body.

The anal aperture, with a small anal papilla behind

it, lies just in front of the beginning of the anal fin.

The scales are small, but densely imbricated, and

extend— growing smaller and smaller forwards and out-

wards — over the whole of the head, leaving only the

branchiostegal membrane and the lips naked, and over

the entire membrane of the second dorsal and the caudal

fins, as well as over the hind part of the membrane of

the anal fin. The outer surface of the pectoral fins is

also clothed with scales to an extent of about one-third;

but the ventral fins are naked. The lateral line is some-

times scarcely distinguishable: in the original of our

figure, a female, no lateral line could be traced while

the specimen was fresh. It runs from the upper corner

of the gill-opening, parallel to the dorsal edge, until it

reaches the perpendicular from about the vent. At

this point it descends, at first not quite to the middle

of the sides of the tail, but afterwards coming nearer

and nearer this position, and advances straight to the

middle of the base of the caudal fin. Its scattered

pores, about 30 in number, are either simple or some-

times, in its anterior part, ramified in the form of a

cross or a rosette.
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The coloration on the back is a more or less dark,

reddish brown (blackish brown, according to Lilljeborg;

brownish gray, according to Kroyer), growing lighter

and lighter down the sides towards the white belly,

which is finely punctated with brown. As shown in

our figure, irregular clouded spots of brown also occur

on the sides of the tail. On the sides, and still more

distinctly on the snout, the head shades into blue, more

and more closely approximating to the colour of the

cavity of the mouth. The first ray of the first dorsal

fin is blackish blue. The other vertical fins are for the

most part grayish blue or ash-gray, the margin of the

second dorsal fin, the hind margin of the caudal fin,

and the anterior part of the margin of the anal fin

shading into yellow or red. All these fins are marked

with bluish black, in a manner that strongly reminds

us of the coloration of the corresponding parts of the

body in Molua dipterygia. This is the case with the

black spot at the ends of the second dorsal and the anal

fins — the most persistent chromatic character in spe-

cimens preserved in spirits — and the black colour of

the upper and lower margins of the caudal fin also call

to mind Molaa dipterygia. The coloration of the pec-

toral fins, consisting principally of bluish black, suggests

the same comparison, though these fins are grayish blue

at the base. The ventral fins are also grayish blue.

The iris is silvery white, with a brassy lustre.

The abdominal cavity is short in comparison with

that of the Cods. It terminates posteriorly in a line

with the beginning of the anal fin. The peritoneum is

black. The liver lies almost entirely on the left side,

and does not extend further back than to about the

middle of the abdominal cavity or to the beginning of

the last third thereof, while the bottom of the stomach

lies at about the middle of the cavity. The pyloric part

is almost cylindrical, and runs in a forward direction,

a little in front of the bottom of the stomach, on the

lower side of the latter. It is sharply contracted in front

and furnished there, at its termination, with 7—9 com-

paratively large appendages. The intestine runs first

forward almost to the diaphragm, then back to the hind

extremity of the abdominal cavity, again forward within

the first coil, and finally back to the anal aperture.

The spleen is of a, three-sided, prismatic form, and is

situated behind the bottom of the stomach. The urinary

bladder is long and often lies in angular curves. The

testes are divided into lobes, as in the Cods, and the

ovaries of normal structure. The air-bladder is pointed

in front, and extends along the posterior two-thirds"

of the upper wall of the abdominal cavity.

Such is the appearance of the Four-Bearded Rock-

ling in its. adult state. Its earlier ( Concilia) stage was

first observed by Thomas Edward off Banff, and de-

scribed by Couch (1. c.). The specimen was 41 mm.

long, more elongated than the young of other species

of the same size, and had longer and more pointed

pectoral and ventral fins. The unpaired barbel was

considerably longer than the nasal ones. The dorsal side

was of a handsome, deep green colour, or the back itself

yellow, with a narrow stripe of purplish blue bounding

it from the lustrous, silvery white colour of the sides.

These young specimens have subsequently been found at

the surface of the sea by Mobius and Heincke off

Heligoland.

The Four-Bearded Rockling was originally known

only as a Swedish species and from the Sound. Schnei-

der gives as its geographical range the Atlantic and

(rarely) the Baltic. Kroyer obtained it from Lyngen

Fjord in Norwegian Finmark, Malmgren .from ( )x Fjord.

Parnell found it in the Firth of Forth. Since then it

has been observed at several spots, though rarely, on

the coast of Great Britain down to Cornwall. It seems

to be commonest in Norway, where it has been met

with in nearly all the fjords, in Christiania Fjord in

particular. Here, according to Collett, it is taken on

long-lines shot for Cod, and during the autumn months

is almost daily brought to the fish-market of Christiania.

On the coast of Boluislan it is comparatively rare, and

occurs principally in spring. Winther considers the

Four-Bearded Rockling to be the commonest Danish

species of the genus, and gives two instances of its en-

tering Liim Fjord from the North Sea. In the Sound

it does not penetrate south of Saltholm, to the best of

our knowledge; but its range extends through the Great

Belt, where it is taken generally in spring, to the

west of the Baltic, where it has been found now and

then off Flensburg, Kiel, and Travemunde. These are

the only localities in the Baltic where the species is

known, with the exception of Gothland, where, accord-

ing to Lindstrom, it lives at a depth of 50—70 fathoms,

and is occasionally caught in winter. Here it attains

a size of at least 35 cm. In the west of the Atlantic

the Four-Bearded Rockling was discovered in 1848 in

Massachusetts Bay by Storer, and again met with by

Kroyer had met with examples of this species with much smaller air-bladder.
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the Fisheries Commission of the United States in the

same region “outside the 100-fathoms line.’’

That the Four-Bearded Rockling is really a deep-

sea fish, appears from the comparatively large size of

its eyes; but it is now and then caught on Cod-lines

and in shallow water, sometimes no more than 8 or 10

fathoms deep. Its stomach and intestine have been

found to contain crustaceans (Cum a, Idothea, Ponto-

poreia, Crangon, Palcemon), Annelids (Polynoe), and mol-

lusks (N-ucula). Its food thus shows that it keeps to

the bottom and among seaweed. Its spawning-season

is not known with certainty; but the female, 312 mm.

long, which has been the original of our figure, was

taken by Mr. C. A. Hansson off Stromstad in duly,

1889, and was full of roe, though this was still firm.

Parnell’s specimen was a female caught in June, and

with rather more developed ovaries. To judge by these

two specimens, the spawning-season occurs during sum-

mer or at the beginning of autumn.

The habits of the older specimens are but little

known; but Edward kept five specimens of the fry in

the Couchia-stage alive in an aquarium for a week. At

first they were peaceably disposed among themselves,

but joined in fiercely attacking a Goby that was their

fellow-prisoner; and when it was dead, they turned upon

each other. Edward also observed that they never

raised the first ray of the first dorsal fin, but that,

when the other fins were at rest, the filamentous rays

of this fin kept up a continual vibration, which in-

stantly ceased when the fish was frightened. The rostral

barbel evidently served as a special organ of touch, and

could be lengthened or shortened at will.

THE NORTHERN ROCKLING (sw. nordisica skarlangan).

ONOS SEPTENTRIONALIS.

Fig. 130.

At least 11 barbels: one at each anterior nostril
,
a pair on the tip of the snout, three, short, lobate ones, the hind-

most only tuberculate, on each side behind this pair, in the dermal fold that runs forward from the lower pre-

orbital margin, and one under the chin. Length of the head in adult specimens nearly 25% of that of the body.

Longitudinal diameter of the eyes in full-grown specimens less than 30 % of the postorbital length of the head,

this length being about equal to the distance from the tip of the snout to the hind extremity of the maxillary

bones, but less than the length of the lower jaw, which is more than half that of the head. Ljeast depth of the

tail less than 30 % of the depth of the body at the beginning of the anal fin.

Fig. 130. Onos septentrionalis from Floro (Norway). Natural size. Specimen belonging to the Museum of Christiania University.

R. hr. 7; IJ. 49—53; A. 41—43; P. 15— 16; V. 7; C.

28—30.

Syn. Motella septentrionalis, Coll., Ann., Mag. Nat. Hist., ser. IV,

vol. XV, p. 82; Forh. Vid. Selsk. Christ. 1874, Tilltegsh.,

p. 117, tab. II; ibid. 1878, No. 4, p. 20; ibid. 1879, No.

1, p. 68; Id. (Onos), N. Nordli. Exped.
,
Zoo!., Fiske, p.

138, tab. IV, figg. 35 et 36; Ltkn (Motella), Vid. Meddel.

Natuih. For. Kbhvn 1881, p. 234; Storm, N. Vid. Selsk.

Skr. Trondhj. 1883, p. 36; Coll. (Onos), N. Mag. Naturv.

Christ., Bd. 29 (1884), p. 86; Lillj., Sv., Norg. Fisk.,

vol. II, p. 172.

The Northern Rockling is known almost exclusively

through Collett’s researches, and, up to the present

at least, only comparatively small specimens have been

found. The largest specimen known is only 174 mm.
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long. The species is distinguished in the first place by

its large head and deeply-cleft mouth. The former is

a character of age, which in this genus as in others

belongs to the fry, but the latter is of entirely opposite

signification, the gape being as a rule even relatively

larger and more deeply cleft in old Rocklings than in

young. The development of the numerous barbels is

strictly to be regarded as a variation of the character

of the Five-Bearded Rocklings, for we find two nasal

barbels, two rostral ones, and one barbel under the chin,

all of which in this species, too, are regularly set at

their fixed places. Besides these, however, we find a

row of more or less rudimentary barbels, more or less

pointed, small dermal flaps or small, blunt dermal pro-

tuberances, situated like the rostral barbels in the der-

mal fold at the lower margin of the preorbital bones,

which partly conceals the upper jaw and runs forward

under the tip of the snout or a little above it. In

Collett’s type-specimen there are three of these rudi-

mentary barbels on each side behind the rostral ones,

but in another specimen he remarked one more barbel,

situated “straight behind” (above the space between)

these two barbels.

The head is distinctly depressed (broader than high:

the greatest breadth equal to the length of the lower

jaw). The body is fairly deep in front— in the type-

specimen the depth at the beginning of the anal fin is

16 % of the length of the body; but behind the depth

decreases more rapidly than is usual in the genus, the

depth of the peduncle of the tail in the type-specimen

being no more than f>

8

1

/ 2
% of the depth of the body

at the beginning of the anal fin. In all the specimens

of the other Rocklings that we have been enabled to

examine, this percentage has been more than 30.

The eyes are small, their longitudinal diameter

being about 1

1

1

/3 % of the length of the head and only

slightly more than half the breadth of the flat inter-

orbital space". On account of the depression of the

head they are turned obliquely upwards (at an angle

of about 45°), and they lie almost vertically above the

middle of the length of the upper jaw. The posterior

nostrils lie somewhat farther from the eyes than from

the anterior nostrils. The jaw-teeth form cards in the

ordinary manner, but the teeth in the outermost row

on the intermaxillary bones and in the innermost row

in the lower jaw are more scattered and only slightly

larger than the others. The breadth of the card of

teeth on the head of the vomer is somewhat greater

than the longitudinal diameter of the eye, and these

teeth form an angle rather acute in front.

In Collett’s type-specimen the distance between

the first dorsal fin and the tip of the snout is nearly

23 %, and the base of this fin nearly 9 %, of the length

of the body. The length of the first ray 6
is about

equal to the breadth of the interorbital space
c
or to the

least depth of the tail C The distance between the se-

cond dorsal fin and the tip of the snout is 33

V

2
% of

the length of the body, and its base measures about

52 % of the same length. The middle rays of the

rounded caudal fin do not measure quite
1

/10 of the

length of the body. The distance between the anal fin

and the tip of the snout is 46 %, the distance between

it and the base of the ventral fins 23 %, and the length

of its base 40 %, of the length of the body. The length

of the pectoral fins is Vs °f that of the body. The length

of the ventral fins is contained about 7 J

/ 2 times in that

of the body.

The covering of scales leaves the greater portion of

the snout naked, but extends forward on the forehead

to a line with the posterior nostrils. The lateral line

follows the same course as in the preceding species

and contains about 20 pores.

The coloration, according to Collett, is plain

grayish brown, without spots, slightly lighter on the

ventral side than on the back. The specimen preserved

in spirits is reddish brown, with the ventral side shad-

ing into gray. The inside of the mouth white. The

iris blackish blue.

In his last account of the fishes of Norway Collett

tells us that 9 specimens of this species are known at

present, from the north and west parts of the Norwegian

coast, from Ox Fjord in Finmark down to Floro off

Stadt Promontory. The Museum of Copenhagen pos-

sesses a specimen from Greenland. The species was

first discovered in 1873 during Professor Sars’s dredg-

ing-operations; and of its habits nothing more is known

than that it is met with in deep water, sometimes at

least 50 fathoms in depth.

0 In a younger specimen Collett found the longitudinal diameter of the eyes to be 16 2
> % of the length of the head, and their

vertical diameter equal to the breadth of the interorbital space.

& 19'3 % of the length of the head.

c 20-0 % „ „ „ „
d 18-6 % „ „ „ „ „ „
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THE THREE-BEARDED ROCKLING (SW. TRETOMMADE SKARLANGAN).

ONOS TRICIRRATUS.

Fig. 131.

Only three barbels: one at each anterior nostril and one under the chin. Length of the head in adult specimens

20—22fi2 % of that of the body. Longitudinal diameter of the eyes in full-grown specimens less than 30 % of

the postorbital length of the head
,

this length being greater than the distance between the tip of the snout and the

hind extremity of the maxillary bones
,
and also (as a rule) than the length of the lower jaw, which is more than

half the length of the head. Least depth of the tail more than 6 % of the length of the body
,
than

1

/2 the base

of the first dorsal fin, than 19 % of the distance between the second dorsal fin and the tip of the snout, or than

45 % of the depth of the body at the beginning of the anal fin. Base of the first dorsal fin less than
2

/3 ,
its

first ray less than
l

/i , of the distance between it and the tip of the snout.

Fig. 131. Onos tricirratus from the island-belt of Gothenburg, 2‘2nd Nov., 1886. 1
/.1 the natural size. Specimen in the possession

of Gothenburg Museum.

R. hr. 7; D. (55) 58—60 (64)°; A. (45) 47—49 (54) 6
;

P. 19 — 21°; V. 7 rf

;
C. 30; Vert. 48—49 e

.

S'yn. Mustelce varietas, Willughby, Hist. Pise., p. 121; Modeling-,

Mustela marina vulgaris (1), Jago apud Raium, Bynops. Pise.,

p. 164, fig. 9; Three Bearded Cod, Penn., Brit. Zool. (1776),

tom. Ill, p. 176, tab. XXXIII, No. 87.

Gadus tricirratus (p. p.), Brunn., Ichthyol. Massil., p. 22;

Donovan, Nat. Hist. Brit. Fish., vol. I, tab. II; Flmng,

Brit. Anim., p. 193; Nilss. (Motella), Prodr. Idith. Scand.,

p. 48; Skand. Fa., Fisk., 586; Gthe (p. p. + M. maculata,

p. p.), Cat. Brit. Mas., Fish., vol. IV, pp. 365 et 366;

Oi.sson, Ofvers. Vet.-Akad. Forh. 1867, p. 650: Coll., Yid.

Selsk. Forh. Christ. 1874, Tillaegsh., p. 121; Mor., Hist.

Nat. Poiss. Fr., tom. Ill, p. 268; Day, Fish. Gt. Brit.,

Irel.

,

vol. I, p. 317, tab. LXXXVIII, fig. 1.

Gadus argenteolus, Montagu, Mem. Weru. Soc., vol. II, p. 449;

Yarr. (Motella), Brit. Fish., ed. 2, vol. II, p. 283; Gthr

(Concilia argentata), Cat. Brit. Mus., Fish., vol. IV, p. 363;

Day (1. c.), tab. LXXXIX, fig. 3.

Gadus Mustella

,

Risso, Tchtli. Nice, p. 120; Id. (Onos), Fur.

Mer., tom. Ill, p. 215.

Motella vulgaris, Yarr., Brit. Fish., ed. 1, vol. II, p. 186;

ed. 2, vol. II, p. 270; Steind. (p. p.), Stzber. Akad. Wiss
?

Wien, Math. Naturw. Cl. LVII, i (1868), p. 710; Lute..

Yid. Meddel. Naturh. For. Kblivn 1881, p. 235; Coll. (Onos),

N. Mag. Naturv. Christ., Bd. 29 (1884), p. 87.

Motella quadricornis, Kr. mpt., Lute., 1. c., pp. 245—246.

Onos maculatus, Lillj., Sv., Norg. Fisk., vol. II, p. 164.

Obs. Brunnich, it is true, has not given a description of this

species definite enough to enable us to decide with any certainty

according to Day.« 55—57,

62— 64,

50— 60,

b 51—54,

45—50,

,, Lutken.

,,
Moreau.

,, Lutken.

,,
Moreau.

c 21—22, ,, ,,
Lutken.

16—18, „ „ Day.
d Sometimes 8, according to Lutken.
c According to GOnther.
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whether he really distinguished between it and Linnaeus's Garlits medi-

terraneus, and he was evidently doubtful himself on this point. Still,

when lie says that it is more common in the Atlantic on the coast of

Cornwall than in the Mediterranean and the Adriatic, he undoubtedly

refers principally to our species. Bloch’s description and figure (Ausl.

Fische
,

Th. II, p. 100; pi. CLXV) are no less obscure; but the

names of Three bearded cod in Pennant and Gadus tricirratus in

Donovan (1808) defend Nilsson’s Motella tricirrata.

Risso (Eur . Mer.) distinguished between three Mediterranean

species of this genus (Onos mustella, On. ma'culatus, and On. fuscus),

but based this distinction on the chromatic characters alone. Costa

(Fn. Regn. Nap., Pesci
,

Malacott., Sottobr., pp. 17 and 39, tav.

XXXVIII, bis) recognised only two, one ( Motella communis) corre-

sponding to Risso’s Onos fuscus, the other to the Onos maculatus of

the latter and coinciding with Linnaeus’s Gadus mediterraneus (Syst.

Nat., X, tom. I, p. 255; Mvs. Ad. Frid., tom. 1 1 :d i prodr., p. 60).

The latter species was described by Canestkini (Arch. Zool., Anat.,

Fisiol., vol. II, p. 369, tav. XV—XVI, fig. 2) from the Gulf of Genoa,

under the erroneous name of Motella communis. Collett, Lutken,

and Lilljeborg give true form- characters to distinguish between two

Mediterranean species, the one identical with the Three-Bearded Rock-

ling, the other with Linnaeus's Gadus mediterraneus. Moreau, like

Risso, but on better grounds, distinguished between three Mediterranean

species: Motella tricirrata (Risso’s Onos mustella), Motella maculata

(iOnos maculatus
,
Risso), and Motella fusca ( Onos fuscus, Risso). On

the chromatic character we can hardly pass any opinion, for the only

specimens we have been enabled to examine were preserved in spirits®.

The form-characters, on the other hand, show an extremely close con-

nexion between the three species. In most characteristics Onos fuscus

is an intermediate form between Onos mediterraneus and Onos tri-

cirratus, thus impairing the validity and usefulness of these charac-

teristics. This is the case for example with the difference pointed

out by Moreau in the length of the upper jaw from the tip of the

snout to the hind extremity of the maxillary bones. In our speci-

mens of Onos mediterraneus this length is exactly 1
/2 ,

in the speci-

mens of Onos fuscus 5 1
1
/.,
—52 %, and in those of Onos tricirratus

53—nearly 58 %, of the length of the head. Again, as far as we

can judge from our materials for examination, the breadth of the inter-

orbital space in Onos mediterraneus is less than 30 %, in On. fuscus

more than 30 but less than 33 %, and in On. tricirratus more than

35 % ,
of the postorbital length of the head. The length of the upper

jaw in On. mediterraneus is less than 30 %, in On. fuscus more than

30 but less than 34 %, and in On. tricirratus more than 34 %, of

the distance between the second dorsal fin and the tip of the snout.

The length of the lower jaw in On. mediterraneus is less than 33 %,

in On. fuscus more than 33 but less than 36 /, and in On. tricir-

ratus more than 38 /, of the distance just mentioned. The length

of the base of the first dorsal fin in On. mediterraneus is more than

74 °/o, in On. fuscus less than 70 but more than 66 %, and in On.

tricirratus less than 63 %, of the distance between the first dorsal

fin and the tip of the snout. Onos fuscus occupies this intermediate

position in spite of the fact that, according to Moreau, it never at-

tains the same size as the two other species, a circumstance which

is especially worthy of remembrance in the case of the specimens we

have examined, among which the specimens of Onos fuscus are almost

exactly equal in size to the youngest specimens of Onos tricirratus.

In the characters which show distinct changes of growth common to

all three species (rising or falling jiercentages as expressions of the

relative proportions of form), this intermediate position should thus

be explained as the expression of a more advanced development at a

smaller size in the case of On. fuscus. But in some respects the

intermediate position does not hold good, and On. fuscus ranks beside

the younger specimens of On. tricirratus, or takes a lower place in

the scale of development than they. This is the case for example

in the relation between the breadth of the interorbital space and the

least depth of the tail, a relation which, though it does not afford

any constant characteristic difference, still shows distinct changes of

growth. In other relations again, as for example in the least depth

of the tail expressed in proportion to the distance between the second

dorsal fin and the tip of the snout, where we have a constant di-

stinction between On. tricirratus and the other two species, On. fuscus

stands nearer On. mediterraneus. Finally, in other relations, in which

the direction of development is different in On. mediterraneus and

On. tricirratus, On. fuscus, like the early stages of these two spe-

cies, points still more distinctly to the original starting-point common

to the development of the other two species. As an example of

this we may take the relation between the postorbital length of the

head and the distance between the second dorsal fin and the tip of

the snout. This length, expressed in percent of the said distance,

relatively decreases with increasing age in On. mediterraneus
,
but

increases in On. tricirratus, according to the following results of our

measurements:

Specimens fro m

(T)

CIO

31

5" °

5 o

£ «

ns

Least breadth of the

interorbital space in

% of the least depth

of the tail.

Least depth of the tail

in % of the distance

between the second

dorsal fin and the tip

of the snout.

Postorbital length of

the head in % of the

distance between the

second dorsal fin and

the tip of the snout.

Onos
mediterraneus

.

co .Jr

2 S
rf.

v'
Onos

tricirratus.

C5>

ft.

§' O
- ©

ft Co

3

Si

Onosfusctis. Onos

tricirratus.

©
ft.

cS* o
*5 3
3 ©

©
1 ^

'StntDdMOMf

SOUQ

Island-belt of Gothenburg, through A. Stuxbeug. 430 _ 65.fi 23.9 42,i

Bergen, through the Museum of Upsala University, cf - 360 — — 70. o — — 22.7 — — 41.8

Nice, through T. Thorell, specimen in possession of the Museum of Upsala University.. 293 — — 77.7 — — 19.i — — 41.5

Locality unknown, from the Payroll Collection in the Royal Museum... 246 60. o — — 15.o — — 34.9 — —
Algiers, the property of the Museum of Upsala University 232 64.o — — 16.2 — — 36.3 — —
Mediterranean, Linnaeus’s type-specimen, from Drottningholm Museum 189 66.o — — 14.7 — — 37.7 — —
Naples, through the Zoological Station, cf 176 — 76.i — — 17.3 — — 40.2 —
Nice, through T. Thoreli, 171 — — 76.2 — — 19.i — — 41.4

Naples, through the Zoological Station, $ . 164 — 81.2 — — 15.5 — — 39.4 —
Nice, through T. Thorell 160 — — 71.4 — — 20. o — — 39.4

a It is a known fact, however, that young Three-bearded Rocklings at the termination of the Couchia-penoc] are of a plain reddish

brown colour, darker or lighter, and do not show any traces of spots until they have attained a more advanced age.
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To judge by these materials, Chios fuscus must, therefore, be

regarded as the type of the lowest stage of development among the

Three-Bearded. Rocklings, from which stage each of the other species

has adopted a distinct direction; and the intermediate position men-

tioned above finds a natural explanation in the community of characters

that must be more and more pronounced, the nearer the forms which

have the same origin, approach to the common original form. As this

development of form helps us considerably to a correct understanding of

the characters incident to our Three-Bearded Bockling, we here give, in-

stead of a more lengthy description, the following table of measurements

:

Length of the body expressed in millimetres

Length of the head-- in % of the length of the body

Longitudinal diameter of the eyes „ „ „ „ „ „ „ „

Least breadth of the inter.orbital space „ ,, „ „ „ „ „ ,,

Length of the upper jaw
,, „ „ „ ,, „ „ ,,

„ „ ,, lower „ „ „ „ „ „ „ „ ,,

Postorbital length of the head - ,, ,, „ „ „ „ ,, „

Distance between the first dorsal fin and the tip of the snout „ „ „ „ „ „ ,, „

„ „ ,,
second „ „ „ „ „ „ „ „ „ „ „ „ „ „ „ „

Base of the first dorsal fin „ „ „ „ „ „ „ „

„ „ „ second „ ,, „ „ „ ,, „ ,, ,, ,,

Length of (he first ray of the first dorsal fin „ ,, ,, „ ,, „ ,, „

„ „ „ longest „ „ „ second „ „ „ „ „ „ „ „ „ ,,

„ ,, „ pectoral fins „ „ „ ,, ,, ,, ,, „

„ „ ,,
ventral „ „ „ „ „ „ „ „ „

Distance between the ventral fins and the beginning of the anal fin... „ „ „ ,, „ „ „ „

„ „ ,, anal fin ,, ,, tip of the snout
,, „ „ „ „ ,, ,, „

Base of the anal fin — „ „ „ „ ,, „ „ „

Longest ray of the anal fin „ ,, „ „ „ ,, ,, „

Least depth of the tail „ „ „ ,, „ „ „ „

Length of the middle rays of the caudal fin „ ,, ,, „ „ „ „ ,,

Depth of the body at the beginning of the anal fin „ ,, „ „ ,, „ „ „

Greatest breadth of the head „ „ ,, „ ,, ,, „ ,,

Number of rays in the pectoral fins.

„ ,, „ „ „ ventral „

Onos fuscus. Onos mediterraneus. Onos tricirratus.

-*0

=3
<rs k

-

w
5

1. ^

p
00

Algiers

Locality

un-

known,

from

the

Paykui.l

Collection.

Average

in

3

specimens

from

Nice.

w
9q

p

q.

Island-belt

of

Gothenburg.

1G4 176 189 232 246 208 360 430

20.1 18.7 18.5 19.o 19.5 20.9 20.8 22.5

3.0 2.8 2.7 2.i 3.0 2.8 2.5 2.3

4.o 4.o 3.2 3.4 3. i 4.6 4.7 5.i

10.4 9.8 9.2 9.5 9.7 11.2 ll.i 13.o

11.3 10.2 10.6 10.8 11.0 12.2 11.9 13.2

12.4 12.i 12.2 12,o 11.8 12.9 12.8 13.7

17 a* 17.5 17.o 17.6 18.3 19.7 20.3 21.i

31.4 30.i 32.3 33.2 33.7 31.6 30.6 32.5

12.i 12.2 13.2 13.i 14.o 11.3 10. o 10.5

52.4 55.7 55.o 55.2 52.4 56.4 55.8 55.i

4.9 5.7 5.3 4.7 4.9 3.6 2.i 2.8

9.i 8.5 9.o 7.3 8.3 8.o 8.o —
10.6 11.9 ll.i 11.0 10.8 12.6 11.9 14.9

11.6 13.6 14.5 12.9 13.3 18.3 13.3 15.3

30.5 25.6 29.6 30.

o

30.5 30.3 26.7 26.7

46.3 42.0 44.4 44.4 45.9 46.5 44.2 44.2

38.i 42.6 42.3 39.2 41.o 40.i 43.5 40.7

6.6 6.8 8.4 — 7.o 6.0 0.4 —
4.9 5.2 4.7 5.2 5.4 6.i 6.9 7.8

10.4 10.2 10.6 9.9 9.8 10.7 10.i 10.5

12.8 14.5 13.2 12.5 14.4 12.5 14.o 16.3

11.6 11.4 9.5 10.8 9.7 10.9 12.2 —
15 14 15 15 16 20 21 19

6 6 6 7 6 7 7 7

The Three-Bearded Rockling is the largest Scandi-

navian species of this genus, and attains a length of

about half-a-metre. Like the preceding species, it is

also one of the most typical species of the genus, with

low and broad snout, the tip of which is naked, as the

scales of the head do not extend further forward than

to the line between the anterior nostrils. The posterior

nostrils are set nearer to the anterior ones than to the

eyes — sometimes rather near the former — and are

without any dermal flap, or have the margin evenly

raised into a short tube. The cards of teeth in the

jaws and on the head of the vomer are broad and com-

plete. In young specimens the jaw-teeth are of uni-

form size, but in older ones fairly large canines ap-

pear, especially in front in the outermost row of the

intermaxillary teeth, and at the middle of the inner-

most row in the lower jaw. The card of teeth on the

head of the vomer forms a more or less acute angle,

the sides of which run parallel to the intermaxillary

bones, and occupies a space in the palate the breadth

of which is greater than the longitudinal diameter of

the eyes. The lower margin of the preorbital bones is

without barbels, but, especially in old specimens, we

often find this margin undulating in a manner that

reminds us of the most rudimentary lateral barbels in

the preceding species. The lateral line runs in a hori-

zontal direction rather near the dorsal margin back to

the 9th or 10th pore, below the anterior part of the

second dorsal fin, at which point it descends, reaching

the middle of the sides at about the 14th pore, and

then running straight back, but disappearing on the

hind part of the tail. Altogether we find 26 or 27

distinct pores in the lateral line on each side of the

body. Among the internal organs the air-bladder is
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wanting. The pylorus is furnished with 12— 16 cieeal

appendages. The peritoneum is black, but the inside

of the mouth and the walls of the branchial cavity

are white.

The coloration is of a more or less light reddish

brown (chestnut-colour) or even grayish yellow, darkest

on the back and fading down the sides into the red,

yellow, or sometimes white colour of the belly. The

head, the sides of the body, the caudal tin, and the

pectoral fins are marked with irregularly scattered,

roundish spots of darker brown or even of black, and

at the top of the back we find a row of numerous,

dark, selliform transverse spots, which extend out over

the dorsal fin. The upper (outer) part of this fin may

also be marked with a row of roundish spots of the

same dark colour. The rest of the fins are of a more

or less deep red or orange, at least at the margin.

The whole of this marking of spots is generally want-

ing, however, in young Rocklings, which are of a plain

reddish brown or marked with lighter (yellow) spots,

the belly being lighter, sometimes white.

The fry of the Three-Bearded Rockling ( Couchia

argenteola) resemble the other Conduce, but are distin-

guished from them by the number of the barbels. The

Swedish Eugenie Expedition found these fry in the At-

lantic north of Madeira, and Captain Werngren brought

home specimens from the Mediterranean. All these spe-

cimens, between 27 and 33 mm. long, have only 16— 18

rays in the pectoral fins, and thus, according to Lut-

ken’s remarks, should be assigned either to Onos fuscus

or to Onos mediterraneus
,
provided that the number of

rays in the pectoral fins be constant even in the fry.

The very earliest stages, before the first dorsal fin is

distinctly developed, but still some time after the ap-

pearance of the nasal barbels, are distinguished, accord-

ing to Lutkex, by two short, erect spines on each

temple, a characteristic which led Kroyer to label the

specimens in Copenhagen Museum with the name of

Motella quadricornis. In specimens 27 mm. long, how-

ever, these spines have already disappeared.

The Three-Bearded Rockling was added to the

Scandinavian fauna in 1832 by Professor S. Nilsson,

who found it within the island-belt in the neighbour-

hood of Bergen; and in this district, according to Pro-

fessor Collett, it now and then appears during sum-

mer in the market. In 1867 Dr. P. Olsson saw it

taken off Aalesund; but even on the coast of Norway

it must be regarded as fairly rare. On the coast of

Sweden there is only one recorded instance of its oc-

currence". On the 22nd of November, 1886, Dr. Stux-

berg received a specimen that had been caught in the

island-belt of Gothenburg. The species has its true

home on the coasts of England and South-western Eu-

rope and in the Mediterranean. It generally lives in

shallow water, even between the tide-marks, where the

bottom is rocky and thickly overgrown with seaweed.

Here “it threads its way with great ease and rapidity"

(Buckland), or hides itself among the seaweed or under

stones. It is also found, however, on a weedy bottom

of ooze and in from 30 to 40 fathoms of water. Its

food is composed of crustaceans, small fishes, Annelids,

and mollusks. It takes a hook readily; and in some

parts of England, according to Couch, it is regarded

as a delicacy; but it is generally eaten, says Day, only

by the poor
6

, as it acquires a far from pleasant smell

soon after death. Its spawning-season seems to occur

during winter and in spring. In October Thompson

met with a male with well-developed testes, while

Couch found the species ready to spawn at the end

of April.

“ A statement that the species had once before been acquired by Gothenburg Museum, is due, according to Dr. Stuxberg, to some

mistake.

5 This is also the case in Italy, according to Ninni (Esp . intern, di Pesca, Berl. 1880, Sez. Ital., Catal., p. 180).

Scandinavian Fishes. 70
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THE FIVE-BEARDED ROCKLING (sw. femtommade skarlangan or termucken).

ONOS MUSTELA.

Fig. 132 and Plate XXVII, figs. 2 and 3.

Five barbels: one at each of the anterior nostrils, a pair at the tip of the snout
,
and one under the chin. Length

of the head in adult specimens 19—46
,1

/ 2 % °f that °f the body a
. Longitudinal diameter of the eye in full-grown

specimens less than 30 % of the postorbital length of the head
,

this length being greater than either the distance

between the tip of the snout and the hind extremity of the maxillary bones or the length of the lower jaw, which

is less than half that of the head. Least depth of the tail more than 40 but less than 46 % of the depth of the

body at the beginning of the anal fin.

E. hr. 6— 7; D. 45—50 6
;
A. 40—43 c

;
P. 1 5— 3 6 d

; V. 7—8;

C. 28—32; Vert. 47—48.

Byn. Gcidus mustelaris, Lin., Mus. Ad. Fricl., I, p. 75.

Gadus Mustela, Lin., Syst. Nat., ed. X, tom. I, p. 255; Penn.,

Brit. Zool. (1776), tom. Ill, p. 177; Gmel., Syst. Nat. Lin.,

tom. I, pt. Ill, p. 1173; Hollberg, Gbgs Wett., Witt. Sainb.

N. Handl., vol. IV (1821), p. 52; Faber, Fish. 1st., p. 81;

Nilss. (Motella), Prodr. Iclithyol. Scand., p. 49; Schagep.str.,

Physiogr. Sallsk. Tidskr., p. 305; Kr., Damn. Fisk., vol. II,

p. 185 (add. vol. T, p. 609); Ekstr., Gbgs Vet., Vitt. Samh.

Handl., N. Tidsf., H. I (1850), p. 39; Nilss., Skand. Fn.,

Fisk., p. 589; Gthr, Cat. Brit. Mas., Fish., vol. IV, p. 364;

Coll., Forh. Vid. Selsk. Christ. 1874, Tillsegsh., p. 117; Malm,

Gbys, Boh. Fn., p. 495; Winth., Naturh. Tidskr. Kbhvn, ser. 3,

vol. XII, p. 33
;
Mor., Hist. Nat. Poiss. Fr., tom. Ill, p. 273;

Ltkn, Vid. Meddel. Naturh. For. Kbhvn, 1881, p. 234;

Day, Fish. Gt. Brit., Irel ., vol. I, p. 314, tab. LXXXVI11,

fig. 2; Coll. {Chios), N. Mag. Naturv. Christ., Bd. 29 (1884),

p. 85; Lillj., Sv., Norg. Fisk., vol. II, p. 185; Hansen,

Zool. Dan., Fiske, p. 84, tab. X, fig. 4.

Gadus quinquecirrhatus

,

Cuv. (ex Penn.) E. Anim., ed. I, tom.

II, p. 216; Yarr. {Motella), Brit. Fish., ed. I, vol. II, p. 190;

Pam., Mem. Wern. Nat. Hist. Soc., vol. VII, p- 355.

a In young specimens, even after the Couchia-stage, this

b Sometimes 55, according to Day.
c

11 46, 11 11

d
•n 14, 11 11 Moreau,

11 17, 5? 11
Kroyer.

18, ii ii
Faber.

e Brit. Anim., r . 193.

Stromstad Fjord, 12th Nov., 1882. C. A. IIansson.

Ciliata glauca, Cocch, Loud. Mag. Nat. Hist., vol. V, pp. 15

et 741; Jenyns {Motella), Man. Brit. Vert. Anim., p. 451;

Thomps. {Couchia), Nat. Ilist. Irel., vol. IV, p. 188

{ + Concilia minor); Coll. {Motella), Forh. Vid. Selsk. Christ.

1874, Tilkegsh., p. 121.

Motella argenteola, v. Dub., Kor. (nec Montagu) Vet.-Akad.

Handl. 1844, p. 92; Nilss., Skand. Fn., Fisk., p. 590.

According to Pennant and Fleming 6

,
it is true, the

Five-Bearded Roclding attains a length of about 4V2

dm. (18 in.); but specimens of this size are otherwise

unknown. The largest specimens in the Royal Museum

are Ffi dm. long, and Malm never found the length of

this species to exceed 28 cm. on the coast of Bohuslan.

The head is comparatively small, with small eyes

and fiat but comparatively broad interorbital space.

The tip of the snout is naked for a greater distance

than in the Three-Bearded Rockling, the boundary of

the scales running between the posterior nostrils or

even in a line with the front part of the eyes. The

proportion may be 2

2

1

/2 %.
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posterior nostrils are set nearer to the eyes or at least

half-way between the latter and the nasal barbels, and

their anterior margin is usually raised into a semicir-

cular dermal flap. The mouth is comparatively small,

and the teeth are blunter than in the preceding species

and of more uniform size, the inner row in the lower

jaw being generally the only one distinguished by some-

what larger teeth. The breadth in the palate of the

vomerine card of teeth is always less than the longi-

tudinal diameter of the eyes. The two rostral barbels,

which this species possesses in common with the North-

ern Roclding, are well separated from each other, but

the distance between them is less than their length.

At the lower margin of the snout (the lower preorbital

margin), on each side of these barbels, we find here,

as in many specimens of the preceding species, sinuous

contractions, the spaces between which remind us of the

rudimentary barbels in the Northern Rockling. The

scales are small but dense, and extend, as in the pre-

ceding forms, out over the pectoral fins and the ver-

tical fins, especially the caudal. The light-coloured

pores of the lateral line are in most cases rather in-

distinct, a.s in the rest of the genus, and the lateral

line often seems to be interrupted in its curved part,

below the anterior part of the second dorsal fin. Where

we have found this line most nearly perfect, it has

contained 22 pores, arranged thus:

1st—-7th

8th

9th— 22nd

The relation between this species and the preced-

ing ones is shown most clearly, however, in the fol-

lowing table of measurements:

0 n o s m u s t e l a.

Length, of the body expressed in millimetres

Length of the head in % of the length of the body

Longitudinal diameter of the eyes. „ „ „ „ ,, ,, „ „

Least breadth of the iuterorbital space - ,, „ ,, „ ,, „ ,, „

Length of the upper jaw „ „ „ „ „ ,, „ „

,, ,, ,,
lower ,, ,, ,, ,, ,, ,, ., ,, ,,

Postorbital length of the head „ „ „ „ ,, ,, ,, „

Distance between the first dorsal fin and the tip of the snout „ ,, „ „ ,, ,, „ „

,, ,, ,,
second

,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,, ,,

Base of the first dorsal fin „ „ ,, „ „ „ „ „

?> ») second ,, ,,
— ,, ,, ,, ,, ,, ,, ,, ,,

Length of the first ray of the first dorsal fin „ „ ,, „ „ „ „ „

„ „ „ longest „ „ „ second „ „ „ „ „ „ „ „ „ „

„ „ „ pectoral fins „ „ „ „ „ „ „

„ „ „ ventral „ — -- „ „ „ „ „ „ „ „

Distance between the ventral fins and the beginning of the anal fin ,, „ „ „ „ „ „ „

„ „ „ anal fin „ „ tip of the snout „ ,, ,, ,, „ „ ,, „

Base of the anal fin „ „ „ „ „ „ ,, „

Longest ray of the anal fin — „ „ „ „ „ „ „ ,,

Least depth of the tail „ ,, „ „ „ ,, „ „

Length of the middle rays of the caudal fin „ „ „ ,, „ „ „ „

Depth of the body at the beginning of the anal fin „ „ ,, „ ,, „ „ „

Greatest breadth of the head „ „ „ „ „ „ „ „

A young spe-

cimen from
Bohusliin,

Dec., 1836.

Average in

5 specimens

from Bohus-
liin, between

111 and 248
mm. long.

80 191

22.5 17.8

2.9 2.5

4.3 5.0

11.3 7.4

9.3 8.2

13.8 11.1

20.4 1(3.7

32.0 30.4

9.5 11.1

52.8 54.8

5.0 4.8

— 7.4

12.4 11.

G

13.7 _ 11.0

24.5 27.4

41.5 41.i

40.8 43.8

8.2 G.g

5.4 6.6

10.o 10. o

12. « 14.7

11.3 10.4

Thus, iu the Five-Bearded Rockling the length of

the lower jaw and (as a rule) of the upper is less than

half that of the head; and in all the older specimens

(more than 1 dm. long) the former is less than 9 %,

the latter less than 8 %, of the length of the body.

In these respects the Five-Bearcled Rockling differs from

all the other Scandinavian species of the genus. Iu

the young specimen, however, the length of the lower

jaw in proportion to that of the body falls within the

limits of individual variation in the Four-Bearded Rock-

ling; and the length of the upper jaw (from the tip

of the snout to the hind extremity of the maxillary

bones) corresponds in this relation to the averages both

in the three-bearded and the four-bearded species. In
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all the older specimens the base of the anal tin is greater

than the distance between this tin and the tip of the

snout. This is also the case in the Four-bearded Rock-

ling; but in the young specimen of the Five-bearded

Rock ling, as well as in the Three-bearded and the

Northern Rocklings, the base of this tin is less than

the said distance. The almost uniform size of the jaw-

teeth in the Five-bearded Rockling is a persistent ju-

venile character, which this species possesses in common

with young specimens of the Three-bearded Rockling;

but the card of teeth on the head of the vomer is

never so broad in the former as in the latter, although

it does not undergo so great reduction as in the Four-

bearded Rockling.

The Five-Bearded Rockling thus ranks as an inter-

mediate form between the preceding ones, as Ave have

above found to be the case with Onos fuscus in its

relations to On. mediterraneus and On. tricirratus. That

the original form of the Avhole genus Avas three-bearded

seems highly probable, as the difference betAveen the

unpaired and the paired arrangements of the rostral

barbels, presupposes a stage of development in Avhich

this difference did not exist. In other respects, hoAV-

ever, Onos mustela forms a connecting link betAveen

the tAvo directions of development, and may, therefore,

in all probability be regarded, to the best of our knoAV-

ledge, of the genus in its present arrangement, or at

least of the North Atlantic and the Mediterranean spe-

cies, as the least differentiated (most nearly original)

type Avithin the genus.

In the Five-Bearded Rockling the coloration is of

a more or less dark reddish broAvn or even olive-green

on the dorsal side, light grayish, Avhite, yelloAvish, or

sometimes reddish on the belly, without any sharp line

of demarcation and Avithout true spots. Sometimes,

hoAvever, Ave find indistinct, clouded spots on the sides,

caused by the denser agglomeration of the line, dark

broAvn dots that are scattered over the Avhole body.

The sides of the body shoAV a metallic — or silvery—
lustre. The second dorsal tin at the base is of the

same colour as the back, the anal fin as the belly, but

the outer and especially the posterior parts of these fins

are blackish. The pectoral fins are also blackish, but

of a more or less distinct orange at the base. At the

extreme margin all these fins are usually edged Avith

red. The nasal and rostral barbels are of the same

colour as the dorsal side or still darker, the barbel

under the chin of the same colour as the belly.

During life the ventral fins are reddish (Hollberg),

or have “orange rays, Avith Avhitish-yelloAV membrane”

(Schagerstrom). The “small black dots Avhich are

set in oblique toavs across the sides” (Hollberg), are

the pigmented dermal coverings of the several scales,

an ordinary characteristic of the Avhole of this genus,

Avhich statement also applies to the fine, dark broAvn

dots that are scattered over the body. In a live young

specimen 78 mm. long Collett found the pupil to be

of a handsome emerald-green, and the iris red, Avith a

metallic lustre.

In the fry ( Concilia glauca— Plate XXVII, fig. 3),

Avhich have been most fully described, under the name

d p

v

Fig. 133. Young- Onos. 6 mm. long, with projecting lower jaw.

After M’Intosh and Prince, p ,
pectoral fin; v

,
ventral fin; d and c,

the still confluent dorsal and ano-caudal fins.

of Motella argenteola, by v. Duben and Koren, the

back is bluish green doAvn to a level Avith the upper

corners of the gill -openings, and forms a sharp contrast

to the Avhite, silvery lustre of the sides. All the fins

are transparent and Avhite, except the ventrals (tig. 134),

the black tip of Avhich groAvs more and more indistinct,

d p

Fig. 134. Young Onos. 10 mm. long, with black tip to the ventral

fins. After M’Intosh and Prince, p, pectoral fin; v, ventral fin;

d, dorsal fin; c, caudal fin.

hoAvever, as the fins are shortened during groivtli, and

their insertion removed further and further fonvard,

until in specimens about 25 mm. long these fins are

also pure Avhite. The development is subject to extreme

variations; but the scales do not appear until the fish

is about 38 mm. long, Avhile the strong, silvery lustre

is still persistent, until the fish has attained a length

of 40—45 mm., and even then, as Ave have remarked

above, does not disappear entirely. On the other hand,

the dermal carina that runs on each side of the back

from the end of the first dorsal fin along the base of

the second dorsal, as Avell as the similar carina on each
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side of the base of the anal tin, is an evanescent for-

mation. In fall-grown specimens we now and then find

these carina3 replaced by longitudinal grooves. They

seem to be most nearly represented in the family Am-

modytidce, of which fishes we are also strongly reminded

by the coloration and the silvery white, naked skin.

Idle truncate or even somewhat, though only slightly,

concave caudal tin, contrasted with its sharply rounded

form in adult specimens, also reminds us of the Am-

modytoids. Even in young specimens 41 mm. in length,

however, we may find the coloration of the adult spe-

cimens almost perfectly represented, though a steel-blue

longitudinal band is still present as a trace of the ori-

ginal boundary between the colours of the back and of

the sides. A specimen of this kind, which is preserved

in the Royal Museum, was taken, together with a

number of others between 25 and 42 mm. long, all

in Couchia-dress, by Fisherman Tobias Andersson, on

the fishing-bank N.W. of Bergen, where the depth of

water was about 150 fathoms. In this specimen the

length of the head is 20'5 %, the longitudinal diameter

of the eyes 4'6 %, the breadth of the interorbital space

5'1 %, the length of the upper jaw 9'7 %, of the lower

jaw 10 % ,
the postorbital length of the head 11 '9 %,

the depth of the body at the beginning of the anal fin

1 4*6 and the least depth of the tail 4’9 %, of the

length of the body. The specimen can hardly be re-

ferred, therefore, to Onos septentrionalis, though three

tubercular swellings appear at the lower preorbital

margin on each side of the slightly more developed

rostral barbels. Among the barbels the rostral ones

are developed last, though the length of the body at

this period varies considerably, but generally measures

about 21 mm., at which time the breadth of the inter-

orbital space may already be greater than the longi-

tudinal diameter of the eyes, though as a rule it is

less. Not until the rostral barbels are developed, though

they may still have the form of small, terete protuber-

ances, can we distinguish this species with certainty

from the preceding one.

The internal organs of the Five-Bearded Rockling

resemble those of the preceding forms in all essential

respects; but the few (8
— 10) pyloric appendages are

still longer, and their tips lie rather near the vent. The

air-bladder is wanting. The peritoneum, the inside of

the mouth, and the walls of the pharynx are white.

Onos mustela is an East Atlantic species, with range

extending from the extreme north of Norway— where

it has been found, according to Collett, in Ox Fjord

— and from Iceland (Faber) southwards at least to the

north-west of Spain (Steindaciiner) and Portugal (Lowe,

in the British Museum). Great Britain thus seems to

be the centre of its range; and to all appearances it

is on the British coasts that the Five-Bearded Rockling

is commonest. The secluded haunts frequented by the

adult specimens render this species, like the other spe-

cies of the genus, hard to find, except when it is left

behind in pools, under stones etc., by the ebb-tide, and

it is caught only by accident when the fisherman is

engaged in fishing for other species. It is, therefore,

difficult to decide how rare or common the species is;

but, while English naturalists state that it is common

on the British coast, the information on this point from

Scandinavia is less definite. Even in Strom’s time the

species was known off Sondmor", but Collett does not

regard it as plentiful on the coast of Norway, though

he points out that the large numbers in which the fry

sometimes appear at the surface, seem to show the

contrary. In Bohuslan the species has received a spe-

cial name (Permuclc), and is, therefore, well-known to

the fishermen —- Ekstrom, Nilsson, and Malm state

that it is common there — but ITollberg described it

as rather rare, and in recent times the Royal Museum

has had very great difficulty in procuring specimens

thence. According to Kroyer it is also “extremelv

rare” in the north of the Cattegat. Schagerstrom found
/

it rare in the Sound. In the Baltic it has never been

met with.

In its adult state the Five-Bearded Rockling seems

to prefer a rocky bottom, but is also found on sandy

ground, when this is firm and studded with tufts

of seaweed. It belongs to the littoral fishes, and, so

far as is known, does not descend into deep water,

beyond the limits to which the green algm extend.

Thus it is often met with between the tide-marks; and

on the coast of Iceland, after the storms of winter,

Faber saw hundreds of specimens that had been cast

ashore by the waves to furnish a dainty meal to the

ravens and seagulls. Malm assumes that on the coast

of Bohuslan this species is commonest at a depth of

8—12 fathoms; while the Royal Museum possesses se-

veral specimens taken at less depths, but one from a

Beskr . Sondm ., pt. I, p. 314: Det andet Slags Tang -Brosme .
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depth of 20—30 fathoms in Gullmaren. It feeds on

small fishes, mollusks, and crustaceans; one of the Royal

Museum specimens has its stomach distended by a

shrimp that it has swallowed. The spawning-season

proper seems to occur in winter and spring, though it

may begin as early as August, for at the end of this

month Cornish found a gravid female with partially

ripe eggs. According to Couch a
the Five-Bearded Rock-

ling builds a kind of nest with the common coralline

( Corallina officinalis) for its eggs. The eggs and the

sprigs of seaweed are packed one after another in a

hole or rocky crevice at low-water mark. Brook 6
has

already remarked, however, that this account of the

laying of the eggs may be due to a confusion with

some other species, for he found the eggs floating about

in the water of his aquarium, where he had some fe-

males of this species which spawned in May and June.

M’Intosh and Prince 0

,
on the other hand, found the

eggs floating in the sea between March and May, and

in their aquarium the females spawned in April. It

is at the middle of May too, according to Couch, that

the fry first appear at the surface, staying there until

the end of autumn. During this season they live in

the same manner as the other Coucliice, being lively

and, for their size, voracious, but cautious and always

ready to take shelter under any floating object, often

among the tentacles under the disk of a jelly-fish.

Birds and fishes chase them eagerly, and as food for

larger fishes they are not without importance. The

full-grown Rocklings also contribute to the support of

the large bottom-fishes; but on account of its small

size, in Scandinavia at least, the Five-Bearded Roclding

is of little importance as human food. Parnell tells

us, however, that at midsummer it is pretty often taken

on fhe hook in the Firth of Forth and brought to Edin-

burgh for sale, being exposed in the market with Cod-

lings and Whiting, and forming a very palatable dish

when fried.

Genus RANICEPS.

Two dorsal fins, the anterior being, however, rudimentary and hardly distinguish able, with only three rays; one

anal fin. Ventral fins with 6 rays, the first two ending in long, free, curved tips. Cardiform teeth on the inter-

maxillary bones
,

in the lower jaw, and on the head of the vomer. Branchiostegal rays 7.

This genus contains only one species, which is

further distinguished by a large, broad, depressed head,

brachiate pectoral fins (with long base, set, as it were,

on a short shaft), a short barbel under the chin, and

the absence of carnal appendages (though we find rudi-

mentary traces thereof) round the pylorus. It also

differs, though with individual variations, from the

other genera of the Gadoid family in the ciliation of

the scales at the margin.

The name of Raniceps was given the genus by

Cuvier (1817). Two years after, in 1819, IIollberg

bestowed upon it a name of Greek derivation (Batraco

-

cephalus), but of the same meaning (Frog’s-head).

THE LESSER FORKED BEARD OR TADPOLE FISH (sw. matfaren or paddtorsken).

RANICEPS RANINUS.

Plate XXV, fig. 3.

Coloration brownish black, with white edges to the second dorsal fin, at the top of the caudal fin, and in front of

the anal fin; the free tips of the ventral rays also white. Walls of the mouth and of the pharyngeal cavity ivhite.

R. hr. 7; *D

.

3 1 6

1

— 67; A. 55— 61; P. 21—23; V. 6; U.
|

Syn. Lesser forlecl-beard (Barbas minor Cornubiamis'), Jagg .apud

31— 35; Vert. 44—45.
j

Raium, Syn. Meth. Pise., p. 164, fig. 8; Blennius fuscus,

« Fish. Brit. LI., vol. Ill, p. 109.

6 Journ. Lin. Soc. London, Zool., vol. XVIII (1885), p. 298.

c Trans. Roy. Soc. Edinb., vol. XXXV, part. Ill, p. 832.
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ore cirrato, pinriis omnibus setaceis, StrOm, Sondm. flesh’.,

part. I, p. 323; Trifurcated Hake
,
Penn., Brit. Zool. (1776),

tom. Ill, p. 172, tab. XXXII.

Blennius raninus, Lin. (p. p.), Syst. Ar
at., ed. X, tom. I, p.

258; Fn. Suec., ed. II, p. 113; Mule., Zool. Dan. Prodr.,

p. 43; Buunn (Gadus), Vid. Selsk. Skr. Kbhvn. part. XII

(1777), p. 291 (cum 2 tab.); Mull., Zool. Dun., vol. II

(1788), p. G, tab. XLV; Cuv. ( Runiceps), Regn. Anim., ed. I,

tom. II, p. 217; Coll., Forh. Vid. Selsk. Christ., 1874,

Tilltegsh., p. 125; Malm, Gigs, Boh. Fn., p.498; Winth.,

Natnrh. Tidskr. Kb'hvn, ser. 3, vol. XII, p. 34; Day, Fish.

Gt. Bril., Irel., vol. I, p. 320, tab. XC, fig. 1; Mob., Hcice,

Fiscli. Osts., p. 84; Lillj., Sv., Norg. Fisk., vol. II, p. 195;

Hansen, Zool. Dan., Fiske, p. 87, tab. X, fig. 6.

Blennius fuscus, Mull., Zool. Dan. Prodr., p. 43 (ex Strom);

Kh. ( Raniceps), Damn. Fiske
,

vol. II, p. 231.

Gadus fuliginosiis, Walb., Schr. Ges. Nat Fr. Berl., vol. V
(1784), p. 107.

Gadus raninus, var. a, trifurcus, Walb., lchthyol. Art., part.

Ill, p. 139 (ex Penn.); Blennius trifurcatus, Suaw., Gen.

Zool., vol. IV, part. I, p. 174 (ex Penn.); Gthr {Raniceps),

Gat. Brit. Mus., Fish., vol. IV, p. 367

;

Mor., Hist. Nat.

Poiss. Fr., tom. Ill, p. 275.

Gadus minimus, Walb., lchthyol. Art., part. Ill, p. 143 (ex

Jagone).

Batracocephalus blennioid.es, Hollb., Gbgs. Wett., Witt. Samir,

n. Hand!., part. Ill (1819), p. 39 cum tab.

Raniceps niger, Nilss., Prodr. lchthyol. Scand., p. 50; Scha-

Gerstr., Physiogr. Sallsk. Tidskr., p, 310; Fr., Ekstr., Slcand.

Fisk., ed. I, p. 92, tab. 21
;
Nilss., Skaml. Fn., Fisk., p. 594.

Obs. Linnleus’s diagnosis evidently refers to this species; but

by some mistake or other he stated that the fish was a fresh-water

species that lived in the lakes of southern Sweden, and was there

known by names which show that he confused it with the Burbot.

StrOm suspected and Brunnicii corrected this mistake.

The Tadpole Fish (Sw. Paddtorsh — Toad Cod)

does not attain any considerable size, being generally

between 20 and 25 cm., and at most 30 cm. long.

When seen from above the body is of a marked wedge-

shape, tapering in the hind part, which thus forms a

sharp contrast to the roundish, broad, depressed head.

The body is deepest across the belly at the beginning

of the second dorsal fin, from which point it tapers

more rapidly, though only gradually, towards the tail,

and more imperceptibly towards the head. However,

as the width of the belly depends, as usual, to a great

extent on the quantity of food it contains, or the tu-

midity of the organs of generation, it is usually safer

to measure the depth of the body at the beginning of

the anal fin, though this is not the deepest point. We
have found the latter depth to measure in young spe-

cimens (between 6 and 6 V 2
cm. long) about 14 % of

the length of the body, and in older specimens (be-

tween 1172 and 28
1

/3 cm. long) about 18—21 % of

this length. The depth of the tail at the ends of the

second dorsal and the anal tins — where scarcely any

55 9

tinless space is to be found in most specimens— mea-

sures about 4—

4

1

/2 % of the length of the body, and

is always less than the longitudinal diameter of the

eyes. During the life-time of the fish the back and

the top of the head form a slight and regular convexity,

overtopped by the eyes, which are rather prominent.

The head is broader than the body, its greatest

breadth in young specimens being about 2

/3 ,
in old

ones about 4

/5 of its own length, which in the former

measures about 26 or 27 %, in the latter 28—30 % of

the total length of the body, or respectively 29—31 %

and 32—33 % of the length of the body excluding the

caudal fin. The eyes are fairly round, their length

being only slightly greater than their depth, and their

longitudinal diameter measuring 1

/5— \/
6

of the length

ot the head. They are turned upwards and set far

apart, their longitudinal diameter being only from V2

to
2

/s of the least distance between them, which mea-

sures between about 9 and 10 % of the length of the

body or Vs °f that of the head. They are also set so

far forward that the length of the snout varies between

about 2

/g and 72 °f that of the head behind them.

The snout is rounded and very broad, and projects

some way beyond the margin of the upper jaw. The

nostrils are set obliquely in front of the eyes and nearer

to them than to the snout; the posterior is simply a

round hole, the anterior raised at the margin into a

tube open in front, or with a triangular flap at the

hind margin. The lower jaw falls short of the upper

in front, and is furnished with a very short barbel

under the chin. The length of the branches of the

lower jaw is about 157a
— 16 Vs 0/0 °f that of the body.

The gape is large and almost circular. When the mouth

is open, the whole of the branchial arches and of the

pharyngeals is visible. The upper jaw is then protruded

only very slightly, but the corners of the mouth all

the more distinctly. When the mouth is closed, both

the maxillary bones retire below the labiate dermal

fold formed by the lower margin of the snout, and the

thick labial skin that forms the corners of the mouth

falls into a deep groove above and behind the maxil-

laries. The length of the upper jaw (from the tip of

the snout to the hind extremity of the maxillary bones)

increases with age from about 14 to nearly 17 % of

that of the body. The tongue is thick, but short, carti-

laginous, with truncate, rounded tip, the free part of

which is sometimes hardly distinguishable. Both jaws

are furnished with pointed, cardifonn teeth in dense,
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irregular rows, the outermost row containing the largest

teeth both in the upper jaw and the lower. A similar

card of teeth, set across the palate and curved, occupies

the head of the vomer. The upper pharyngeals on each

side form two disks, crowded with fine, rather blunt

teeth. The anterior disk is narrow and of uniform

breadth, the posterior (on the two hind pharyngeals,

which are coalescent) large and quadrangular with

rounded corners or crescent-shaped. The cards of teeth

on the lower pharyngeals are oblong. The four bran-

chial arches are furnished with short, spiny protuber-

ances instead of gill-rakers. The gill-openings are
j

large. The branchiostegal membrane is moderately in-

cised underneath, with a narrow, free, dermal margin

across the isthmus. The whole head is clothed with a i

I

thick, mobile skin, loosely attached to the body, and
!

entirely covering and concealing the opercular bones.

In structure the scales of the Tadpole Fish very

closely resemble those of the preceding genus. They are

furnished exclusively with concentric, denticulated striae

(ridges). On the other hand, the nucleus is usually

very large — though sometimes reduced in the extreme

— and only the younger (smaller) scales have continuous

striae, following the elliptical or oblong outlines of the

scale. In other cases they are more or less interrupted

at both ends of the scale, in the anterior (inserted)

part to leave room for a longitudinal, smooth patch at

the middle, as a continuation of the nucleus, and in

the posterior (free) part of the most developed scales

to correspond to the configuration of the truncate mar-

gin of the scale. This margin is furnished with a

greater or less number of teeth — Kroyer has counted

as many as 18 — and here the said stria? partly run

straight out to the margin, and partly scatter into small,

irregular, vermiform, transverse stria?. We must re-

member, however, that these ciliate teeth at the hind

margin of the scales are often wanting: in some speci-

mens we have failed to discover any of these ciliated,

truncate scales, while in others they apparently occur

only on the hind part of the body. The scales on that

part of the body which lies behind the vent, are also

more regularly arranged and flat, but on the forepart

of the body as well as on the head they are more

irregular, rather more depressed, and as it were concave.

During life the fish is coated with a thick layer of

slime, which entirely conceals the scales, and renders

the whole surface of the skin smooth and shiny. The

lateral line, which is only slightly marked, and forms

a small curve in front, is hardly distinguishable during

the life of the fish, but in specimens that have long-

been preserved in spirits, this curve appears as a row

of light-coloured protuberances".

The vent is large and thick-lipped, with an anal

papilla behind it, and is situated just in front of the

beginning of the anal bn.

The pectoral fins are fairly large, their length being

about 1 5 — 17 % of that of the body, and are rounded

at the tip. Their basal part is somewhat elongated

(brachiate), and their rays, of which the middle ones

are longest, are thick at the base and at the tip very

regularly divided into 8 branches, running parallel to

each other.

The ventral fins are set farther forward than the

pectoral, at a distance from the beginning of the anal

fin of about 1

8

1

/ 2
—22 % of the length of the body.

They contain 6 rays, the first two being much longer

than the others and furnished with long, free, fila-

mentous tips, arched in a forward direction. The se-

cond ray is the longest, sometimes measuring as much

as 1 8
1

/ 2 % of the length of the body. The four inner

rays are small, closely united, and branched, but with

the tips themselves as it were coalescent.

The first dorsal fin, which begins at a distance

from the tip of the snout measuring in young speci-

mens 26— 28 %, in old 29—33 %, of the length of the

body, is only rudimentary. It is set in a deep groove

formed by the dorsal edge, and is composed of one

large, distinct, simple ray, which is, however, short, its

length being always less than the longitudinal diameter

of the eye, and behind which we find two extremely

small and indistinct rays. The latter rays can often

be distinguished only with the help of scalpel and mag-

nifying-glass. The second dorsal fin begins just behind

the perpendicular from the base of the pectoral fins,

at a distance from the tip of the snout of about 31—
36 % of the length of the body. It is of almost uni-

form height, and runs along the back for a distance

equal to about 49—54 % of the length of the body,

to the very base of the caudal fin, the space between

these fins being extremely small or hardly perceptible.

a “Above the pectoral fins, on each side, was a row of tubercles from which commenced the lateral line, which was (midway) in-

curvated”: Pennant, 1. c.

h In our largest specimen 14.
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Its depth (the length of the longest rays) is about 9

or 10 % of the length of the body.

The anal tin is of the same form and the same

extent in a backward direction as the second dorsal;

but the interval between this tin and the caudal tin is

sometimes more distinct, though only inconsiderable,

and the tin is shorter. The distance between the tip

of the snout and the beginning of this tin is 37—38 % of

the length of the body in young specimens, 40— 43 %

in old, and its base usually measures about 45 % of

the length of the body.

The caudal tin is comparatively small, with narrow

base and expanded, rounded hind margin. In young

specimens the length of its middle rays is about 12 %

,

in older ones 10—

9

1

/2 % ,
of the length of the body.

The entire coloration of this fish is very monoto-

nous, of a deep brownish black with a bright and

handsome, blue lustre, which throws brilliant lights on

the smooth surface of the body. The skin of the

mouth and the grooves which receive the upper jaw

and the labial skin, are whitish. The iris is yellowish,

and the pupil has a blue lustre. The tins are of the

genera] colour of the body, but the free tips of the

ventral rays, the extreme margin of the whole of the

second dorsal fin, of the beginning of the anal tin, and

of the top of the caudal tin are whitish. After the

death of the fish, the colours fade and turn reddish,

and the lustre disappears. A young specimen 13 mm.

long which Malm caught on the 23rd of July, 1875,

in Lunnevik (Gaso, Bohuslan), was entirely whitish,

with the exception of the ventral fins, which were deep

black, while a blackish brown pigment also appeared

on the head, the front part of the sides, and across

the occipital region. Still, the typical form of the species

was already developed.

In its internal structure the Tadpole Fish essentially

resembles the Cods, and the abdominal cavity extends

some way, though not very far, behind the beginning

of the anal fin. But the character that sharply separ-

ates this fish from most of the preceding genera, is

that- the numerous pyloric appendages of the other ge-

nera are here wanting. The Tadpole Fish is furnished

merely with two (sometimes only one) short projections

or expansions of the intestine, rudimentary traces of

these appendages, and occupying the same position.

The air-bladder is divided into two parts, the anterior

larger and more expanded in a lateral direction than

the posterior.

On account of its black colour the Tadpole Fish is

known at some spots in the island-belt- of Bohuslan as

Smed (Blacksmith) and Bldckfisk (Ink-fish). It is also

called Matfar (Breadwinner), Paddal (Toad Eel), and

Hulekolja (Cave Haddock). In the Sound, according to

Schagerstrom, it bears the name of Hcifpaddci (Sea Toad).

The geographical range of the Tadpole Fish ex-

tends from the neighbourhood of Trondhjem to England,

Ireland, and the coasts of the Channel, but on the north-

west coast- of France, according to Moreau, it is ex-

tremely rare. It is no common fish on the English

coast either, and seems, therefore, t-o be really Scandi-

navian. It occurs both on the Norwegian coast and on

the coast- of Bohusliin as Avell as throughout the Catte-

gat-. From the last- locality it- occasionally enters the

Sound and Ise Fjord, and passes through the Belts

down to the neighbourhood of Kiel and the coast- of

Mecklenburg. On the Baltic coast of Scania, however,

this species has not- been found.

Its habits probably resemble those of the preceding-

genus, and it- is usually found in solitary specimens at

rather shallow spots (in 5— 12 fathoms of water, ac-

cording to Malm), among the seaweed at- the bottom. Off

Kullen, however, according to Nilsson, it sometimes

happens, in late autumn, that three or four specimens

are taken in one and the same Cod-net. Otherwise it

is caught only by accident in every kind of fishing-

tackle, such as lobster or crab pot-s etc., but on the

coast- of Bohuslan, according t-o Flies, oftenest- on

Haddock-lines, when these are set during autumn at

shallow, weedy spots for the so-called Grass Cod. That

it- also descends to greater depths is shown by a large

specimen which Mr. C. A. Hansson has forwarded to

the Royal Museum, and which was taken at a- depth

of 40 or 50 fathoms in St-romst-ad Fjord.

Its food is composed of all kinds of lower marine

animals, such as crustaceans, mollusks, worms, and

especially Ecbinoderms (sea-urchins and star-fish), frag-

ments of which have been found in its stomach and

intestine. But- it is by no means averse to fish, for in

two of the specimens we have examined we found the

stomach in each case to contain the head of a. small

Herring.

Nilsson was told at Kullen that the Tadpole Fish

spawns between Martinmas and Christmas, but- this is

probably an exception to the general rule. In the month

of July Fries observed on the coast- of Bohuslan

two Tadpole Fish that kept close to each other, and,

Scandinavian Fishes. 71
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caressing each other in everyp ossible manner, came right

up to a landing-place in 3 dm. of water, where they

finally hid themselves under the frame of the pier. It

was at the end of July too, that Malm took the above-

mentioned young specimen 13 mm. in length, close to

the land and 3 dm. from the surface in 6 dm. of water.

In October, 1882, Mr. Trybom, Assistant Inspector of

Fisheries, received from the fishermen of Raa two young

Tadpole Fish between 6 and 6V 2
cm. long. All these

circumstances go to show that the spawning-season

occurs in summer or spring.

As the Tadpole Fish is caught only in small num-

bers and has a slimy and repulsive appearance and an

unpleasant odour, it is despised by the fishermen and

seldom used as food. Most of the specimens taken are

thrown away at once. Still, the flesh is white and firm,

and, no doubt, of as good flavour as that of several

other Codfishes. (Fries, Smitt.)

Genus BROSMIUS.

Only one dorsal fin and one anal,

short, free tip. Cardiform teeth on

Ventral fins with 5 rays of fairly uniform length, the anterior ones with

the intermaxillary hones, in the lower jaw, and on the head of the vomer.

Branchiostegal rays 7.

This genus also contains only one species, which

is of true northern nature, belonging to the Arctic

Ocean and the North Atlantic.

The genus stands alone among the Codfishes in its

possession of only one dorsal fin; but in other respects

it comes near the Lings and the Burbot, and especially

to the Rocklings. The single species has long been

known and has long passed in the trade in Norway"

by the name of Brosme, in Iceland
6 by that of Keila,

and in England 0 by those of Torsk, Tusk, and Brismak.

For all this it was unknown to Artedi and Linnaeus.

Cuvier established^ a Gadoid subgenus which he called

Les Brosmes; and Fleming’’ adopted Brosmus as a

distinct genus.

THE TORSK OR TUSK (sw. lubben).

BROSMIUS BROSME.

Plate XXV, fig. 4.

Coloration light gray, more or less mixed with yelloi

white and with a black

R. hr. 7; D. 90/— 105; A. 71^—76; P. 22 *

—

24; V. 5;

C. 2 + 42 + 2; Vert. 63— 66.

Syn. Gadus brosme, Ascan., Ic. Rer. Nat., Fasc. II, p. 7, tab. XVII;

Fabr., Fn. G-roenl., p. 149; Walb., Ichtli. Art., Gen. Pise.,

p. 142; Retz., Fn. Suec. Lin., p. 323; Faber, Fisch. Isl.,

p. 84; Nilss., Prodr. Ichtli. Scand., p. 47; Val., Voy. Isl.,

Groenl., Gaim., Atl., Poiss., tab. 5; Ekstr., Gbgs. Vet., Vitt.

Samh. Handl., Ny Tidsf., Haft. I (1850), p. 39; Gthr (Bros

-

mius), Cat. Brit. Mus., Fish., vol. IV, p. 369; Coll., Forh.

Vid. Selsk. Christ. 1874, Tillicgsh., p. 125; ibid. 1879, No.

1, p. 69; Malm, Gbgs, Boh. Fn., p. 499; Goode, Bean, Proc.

U. S. Nat. Mus., vol. I (1878), p. 362; Day, Fish. Gt. Brit.,

a Leem, Lapp., p. 327; Strom, Sondm., vol. I, p. 272, tab.

6 Olafsen, Reise Isl., vol. I, p. 358, No. 6.

c Pennant, Brit. Zool., tom. Ill (1776), p. 178.

d Regne Anim
.,

ed. I, tom. II, p. 216. In the second editio

This name is indeed two years younger than Fleming’s Brosmus, but

e Brit. Anim., p. 194.

/' Sometimes 85, according to Kkoyer.

69
)> ')’) ?? 5 ?

', on the belly grayish white; the vertical fins edged with

band within this margin.

Irel., vol. I, p. 323, tab. XC, fig. 2; Jord., Gilb., Bull. U.

S. Nat. Mus., No. 16, p. 802; Storm, Vid. Selsk. Skr. Throndhj.

1883, p. 37; Lillj., Sv., Norg. Fish., vol. II, p. 202.

Gadus Lubb
,

Euphrasen, Vet. Akad. Hand]. 1794, p. 223,

tab. VIII.

Brosmus vulgaris, Flmng, 1. c.
;
Stoker, (Brosmius), Rep. Ichtli.,

Herpet. Mass., p. 136; Kr., Damn. Fisk., wol. 2, p. 215;

Nilss., Skand. Fn., Fisk., p. 597 ;
Mgrn, Finl. Fiskfn.

(disp. Helsingf.), p. 31 ;
Olsen, Piscatorial Atlas, No. 21.

Brosmius jlavescens, LeSueur., Mem. Mus., tom. V, p. 158,

tab. 16, fig. 2; Gthr, Cat., 1. c.

Brosmius americanus, Gill., Proc. Acad. Nat. Sc. Philad. 1863,

p. 242.

1, fig. 19.

i of this work (1829), tom. II, p. 334, the name of Brosmius occurs,

it has come into general use.
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According to Storm the Torsk attains a length of

a metre or more. Low says that the largest specimen

he ever heard of, was oV 2
ft* (1067 mm. long). The

tish is capable, however, of reproducing its species at

a length of 3 dm., and it is only exceptionally that

specimens more than 8 or 9 dm. long are found.

In the form of the body the Torsk is most like a

Rockling, being less elongated than the Common Ling,

fairly terete in front, but strongly compressed at the

tail. The depth of the body at the beginning of the

anal tin in young specimens (2—3 dm. long) is about

15 %>, in older ones (4—6V2
dm. long) about 17

V

2 %,

of the length of the body. The depth of the tail across

the base of the first caudal rays in young specimens

measures about 5 V2
% of the length of the body, in

older ones about 6—

6

l

/ 2 % thereof. The body is broad-

est as a rule across the gill-covers, its greatest breadth

in young specimens being about 14 %, in the oldest

about 12 %>, of its own length.

The head is of about the same size as in the Coal-

fish, larger than in the Rocklings, but considerably

smaller than in the Tadpole Fish. Its length in young

specimens is about 25 % of that of the body, in old

about 24— 23
x

/2 % thereof. It is of a wedge-shaped

(four-sided prismatic) form, the upper contour sloping

more evenly and less sharply than the lower. The

forehead is flat, the occiput and snout are slightly more

convex, and the sides almost vertical, though they di-

verge slightly in a downward direction. The snout is

moderately broad, its anterior margin rounded (hori-

zontally) and projecting slightly beyond the upper or

the lower jaw. The eyes are set fairly high, their

upper margin being nearly on the same plane as the

forehead, and turned slightly upwards, on the same

plane as the cheeks. Their size is moderate for a Cod-

fish, their longitudinal diameter in young specimens

measuring about 5
:

/ 2 %, in the oldest about 372 %, of

the length of the body, or respectively about 21*/
2
and

1 4

V

.3
% °f the length of the head. Their position is

such that the length of the snout varies between about

7'V4 and 7 % of that of the body or about 30 % (29'2

— 31*3 %) of the length of the head, and the post-

orbital length of the head between about 12 and 13 %

of the length of the body or about 50 and 55 % of the

total length of the head. The interorbital space is flat

and rather broad. Its breadth in young specimens is

somewhat less, in old considerably more, than the lon-

gitudinal diameter of the eyes. This breadth also varies

in different individuals between 5 and 6 % of the length

of the body or 20 and 26 % of the length of the head.

The nostrils are rather small. The anterior nostril,

with its hind margin raised into a canaliculate lid, is

set somewhat behind the middle of the snout, the pos-

terior, which is somewhat larger and oblong, about

half-way between the anterior nostril and the eye, and

both on about a level with the middle of the eye. The

mouth is turned slightly upwards and middle-sized for

a Codfish. The length of the upper jaw from the tip

of the snout to the hind extremity of the maxillary

bones measures about 12— 11 % (11‘8— 10'9 %) of the

length of the body or 48— 46 % (48'3—45‘7 %) of that

of the head; and the length of the snout is less than
2

/3 (62—65 %) of that of the upper jaw. The length

of the lower jaw is somewhat greater than either the

postorbital length or the greatest breadth of the head,

though in young specimens it is equal to the latter.

It measures about 14— 1

3

1

/ 2 % of the length of the

body or 61—56 % of the length of the head. The lips

are fleshy and mobile. The upper jaw-bone may be

concealed to a great extent, when the mouth is closed,

under the dermal fold that hangs down from the mar-

gin of the suborbital bones. About half-way along the

upper jaw, somewhat in front of the end of the inter-

maxillary bones, we find a- protuberance, which is chiefly

composed, however, of cartilage, on the upper jaw-

bone. The teeth are pointed and curved, and in the

jaws form well-developed cards, broadest in front, grow-

ing narrower behind (in the lower jaw to such an

extent that the card ends in a single row), the inter-

maxillary teeth being of fairly uniform size, those of

the lower jaw largest in the innermost (hindmost) row.

On the head of the vomer they form a semicircular or

angular band, narrow, but in the transverse direction

of the palate long, and consisting of two or three rows,

the last (innermost) row with the largest teeth. The

tongue is fleshy, bluntly pointed, and, like the palatine

bones, toothless. The pharyngeal teeth are of the same

form as the jaw-teeth, and form above, on each side,

two transversely set cards (the two hind pharyngeals

are united), the anterior narrow, the posterior almost

semicircular. The lower pharyngeal cards, one on each

side, are oblong and lanceolate, growing narrower, as

Faun. Oread., p. 200.



564 SCANDINAVIAN FISHES.

usual, behind (outwards). The gill-rakers are short and

scattered — about 13 in number on the first branchial

arch, but the foremost (lowest) and uppermost ones

hardly distinguishable — tubercular and spiny. The

branchial arches are complete, but the fourth (hindmost)

is united throughout the greater part of its length to

the hind wall of the branchial cavity, the last gill-slit

thus being rather small. The mouth is without trans-

verse folds (vela). The barbel under the chin is equal

in length to the longitudinal diameter of the eye or

even longer". The branchiostegal membranes are united

below for a. great part of their breadth. Their hind

margin forms a fairly regular curve, without distinct-

opercular flap. The whole gill-cover is imbedded in

the skin; and the gill-opening does not extend to its

superior margin, the upper corner of the gill-opening

lying on about a level with the middle of the eye.

The dorsal fin begins at a distance from the tip

of the snout equal to about 27 V
2
—25

3

/4 % of the length

of the body, and thus moves forward with age, while

the length of its base shows even relative increase from

about 6IV3 % to rather more than 65 % of the length

of the body. The number of the rays seems also to

increase at the same time, from about 90 to 105, which

latter number we have found in a- fish 64 cm. long.

The fin rises in a very elongated arch, its greatest

height (where the length of the rays is about 9
1

/2
— 8

% of that of the body) lying about V 8
of the way along

the fin; but the last rays sharply diminish in length,

and the fin ends in a bluntly pointed lobe, with half

its hind margin coalescent with the upper margin of

the caudal fin. The division between these two fins

may, however, be traced internally as well, for the last

ray in the dorsal fin is multifid, the uppermost ray in

the caudal fin simple, as well as the first two or three

rays of the dorsal fin. The anal fin is of the same

structure arid form as the dorsal, but not quite
2
/ 3

(61

—

64V2 %) as long. It is also lower, and its union

to the caudal fin shorter. It beo-ins at a distance fromo

the tip of the snout that measures between 52 or 53

and 51 % of the length of the body, and the length of

its base seems to vary individually between 37
1

/ 2
and

4lV
2

0/0 of the same length. At the ends of the dorsal

and anal fins the tail tapers to a point from above and

below, thus forming a triangular base for the caudal

fin. This fin is broadly rounded, almost as in the

Burbot, and its length at the middle is in young spe-

cimens more, in old less, than the depth of the tail at

the beginning of the fin. In our largest specimen,

which is 64 cm. long, the caudal fin contains 46 rays,

the uppermost two and the lowest two simple.

The pectoral fins are rounded and of average size

or smaller, their length varying in different individuals

between 12 and 10 % (sometimes 9
1

/a %) of that of the

body. In the specimen just mentioned they are made

up of 24 rays, only the uppermost ray being simple.

The ventral fins are of a more characteristic form.

They are rather long, sometimes (in young specimens)

longer than the pectoral fins, but narrow and of uni-

form breadth, this being due to the fact that the last

(hindmost) ray is only slightly shorter than the first,

which in its turn is a little shorter than the three

middle rays, and like them projects a little way beyond

the common membrane. All the rays are simple and

with extremely numerous articulations, but may be

easily divided in two halves throughout their length

from the very base. The fins are set in about a line

with the upper corners of the gill-openings, but move

forward, as usual, with age, the distance between them

and the beginning of the anal fin rising in adult spe-

cimens from about 28 to 31 % of the length of the

body. The distance between the anterior ends of their

insertions is half the length of the lower jaw.

All the fins are covered with skin, thick at the

base, but growing thinner towards the margin, which

renders the counting of the rays without dissection

difficult and uncertain.

The scales extend over the whole body and head,

except the very tip of the snout and the lips, out over

all the fins, right to the thin margins, which are naked.

They are linguiform, thin, and small — extremely small

on the head and fins— largest, as usual, on the caudal

part of the body, and everywhere densely imbricated.

The largest scales in a specimen 64 cm. in length are

about 5 mm. long and 2 mm. broad at their broadest

point, which lies where they project from their follicles

in the skin, in which they are imbedded for the greater

part (about 74) °f their length. Their structure is

essentially the same as that of the scales in the genus

Molua, and they are furnished with a moniliform mark-

ing produced in the same way (see above, p. 521 and

note b), but still more closely resemble the scales of

In our youngest specimen much shorter.
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the Eels. The nucleus is very eccentric, sometimes

extremely small, but sometimes, even in the largest

scales, very large. In the Torsk, as in the Eels, we

find the body marked with vermiform grooves, as it

were, at the spots where small scales are set in rows,

for the greater part concealed in the skin, e. g. on the

occiput and the front part of the back. The lateral

line does not pierce any scales; but most of the scales

that lie under or nearest its pores are more or less

irregular and oblique. Still, it is fairly distinct, with

its ramified pores, especially in front, where, on the

abdominal part of the body, it runs in a very long

arch from the posttemporal region, above the gill-cover,

to a point some way behind the perpendicular from

the beginning of the anal tin. It then runs fairly

straight or with a number of angular sinuations, along

the middle of the side to the tip of the base of the

caudal tin.

The coloration in old specimens is light gray with

a dash of chocolate colour, growing paler downwards

and shading into the grayish white colour of the beny-

The tins at the base are of the same colour as the body,

but out towards the margin on all the vertical fins this

colour is interrupted by a black band, which at the

extreme margin is exchanged for white, pure or with

a slight yellowish tinge. These black and white bands

are broadest on the dorsal and caudal tins and on the

hindmost part of the anal fin, narrowest on the rest of

the anal fin. The pectoral fins are to a greater or less

extent yellowish, the ventral blackish at the top. The

iris is bronze-coloured on a silvery white ground. In

young specimens the yellowish colour also extends to

the body and the bases of the vertical fins, on each

side of the body in the form of five or six broad, more

or less sharply defined, transverse bands, one of which

lies under the pectoral fin. In this coloration we find

a distinct resemblance to the Lings, though the juvenile

characters are here much more persistent, just as in the

structure of its fins the Torsk proves to be a far less

differentiated (more original) form than the Lings.

In the internal organs there is no essential dif-

ference from the other Codfishes. The abdominal ca-

vity extends back to a line with about the seventh ray

of the anal fin. The air-bladder is long and thick-

walled, firmly united to the transverse processes of the

abdominal vertebrae. The pyloric appendages are rather

few: Lilljeborg gives their number as 8, while in a

specimen 64 cm. long we found 15. In this female,

which was caught in August, in Trondhjem Fjord, the

ovaries were thin, almost ribbon-shaped, and about half

as long as the abdominal cavity, and contained almost

microscopically small eggs.

In the cranium we remark the flat forehead

and occiput, with the occipital ridge as it were flat-

tened at the upper margin and extended on the same

plane as the top of the head, which behind (at the

occipital surface) is as it were suddenly cut short at

right angles, the squamosal bones (ossa pterotica) pro-

jecting only slightly further back than the mastoid

bones (ossa epoticn). The former bones send out, for-

wards and inwards, converging towards the middle of

the forehead, up to the suture between the closely

united frontal bones, two broad, flattened, osseous ridges

which evidently correspond to the thin osseous canals

that run forward at the same spot in the Tadpole Fish,

and which probably contain, like the latter, a muciferous

duct. In other respects the structure of the cranium

is Gadoid, but the surface of the top of the head and

the occipital ridge are finely punctated in a charac-

teristic manner with pores. The intermaxillary bones

most closely resemble those of the Hake and the Tad-

pole Fish, but are shorter (about
2

/3 as long as the

maxillaries), the lobate process, which has the same

form and lies in the same backward direction as in

these two species, rising above the posterior third of

the bone, and extending almost as far back as the bone

itself. In the gill-cover apparatus the operculum is of

the Gadoid type, with an angular incision at the hind

margin; but the lower corner is the more elongated

and the stronger, in which respect the Torsk is the

direct opposite of the Tadpole Fish, where the upper

corner of the operculum (which is itself remarkably

long) is greatly elongated and pointed. The pelvic bones

are composed chiefly of the two terete prongs, which

meet at a somewhat obtuse angle, behind which lies the

thin, osseous lamina with articular surface for the rays.

The Torsk (Sw. Lubben — Lubber) has long been

taken with long-lines on the coast of Norway together

with Halibut and Ling. Thus it probably leads es-

sentially the same life and lives generally at the same

spots as these fishes. It occurs in the same manner

off Iceland and on the north-east coast of North Amer-

ica, according to Brown-Goode, from lat. 65° to 42° N.

The Swedish Royal Museum possesses a specimen from

Greenland, probably from Claushavn. Whether the spe-

cies occurs off Spitsbergen — as has been stated and as
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seems highly probable -— is a point on which we can

offer no evidence: it has not been found there by any

of the Swedish expeditions. In the East Atlantic it is

common south to the Shetland Islands, a little less so

off the Orkneys, and occurs at least on the coast of

Yorkshire, according to Day; but whether it has really

been found on the Irish coast, is doubtful. Thus the

limits of its range lie here, as Brown-Goode has re-

marked, between about 80° and 55° N. lat. On the

coast of Sweden it has been met with off Bohusbin

alone, to which locality it was assigned by Euphrasen,

but only as rare. Mr. C. A. IIansson has forwarded

to the Royal Museum a specimen 5 dm. long that, was

taken off Hoko in August, 1888. During thirty years

Malm obtained only three specimens on the coast of

Bohuslan. One of these, a specimen 36 cm. in length,

was taken about 6 miles west of Vinga, the most

southern latitude at which this fish has yet been found

in Sweden. Kroyer records an observation made by

Boie according to which the species has been taken off

Ferringso on the west coast of Jutland.

The Torsk is, therefore, a northern deep-sea fish,

though it cannot rank as one of the most prominent

of these forms. According to Malm it is found on the

coast of Bohuslan only “on a firm bottom in deep water,

between 30 and 80 fathoms in depth.” The most pro-

ductive fishing-banks on the Norwegian coast lie in

about 100—200 fathoms of 'water, and here the Torsk

lives in the coral-groves ( Gorgonice). The English Knight

Errant Expedition found the species in Faroe Channel

at a depth of 530 fathoms. After violent storms the

Torsk is often cast ashore or seen drifting helplessly

about at the surface, like so many other deep-sea fishes,

when from some cause or other they have ascended

higher than the level to which they are accustomed,

and been carried up -with too great velocity to permit

of their adapting their specific gravity to the new con-

ditions. Strom writes on this point: “Besides it is known

that the Torsk has a much weaker head than other

fishes, and is, therefore, easily thrown into a swoon.

Thus, during a violent storm or a so-called ground-

swell it may be often seen lying in a stupor at the

surface, and on this account such weather is known

here as Brosme-For (Torsk fare, i. e. weather).”

In Scandinavian waters the Torsk is never taken

in sufficient quantity to rank beside the large catches

of Cod. But that this species is also gregarious appears

from Brown-Goode’s statement, for example, that one

single Provincetown-firm has taken about 60,000 lbs.

of Torsk in one year.

This fish is caught with long-lines and hand-lines.

When it feels that, it is a prisoner, it is said, like the

Eel, to coil itself round any object within its reach,

and is sometimes extremely difficult to draw up. The

hook is baited with Herring, or mussel and other shell-

fish. The stomach of the Torsk, however, most often

contains crustaceans, which thus seem to be its prin-

cipal food. In most cases, however, the stomach, empty

and turned inside out, hangs from the mouth like a

red bladder, in those specimens which are suddenly

drawn up from great depths.

Early in the year, says Faber, the Torsk makes

its way towards the land, off Iceland even in January,

and stays there in company 'with the Five-Bearded

Rockling. Late in summer it returns out to sea. The

spawning-season occurs in April and May, according

to Faber and Kroyer as well. This statement is

also borne out by the fact we have noticed above,

that in the autumn an adult female had rather small

ovaries.

Its qualities as an article of food are disputed, but

are at least not much inferior to those of the Cod.

“Its flesh is firm, white, and of good flavour,” writes

Euphrasen, “but rather fat” (others find it too hard)

“and has some similarity in taste to lobster or crab,

which animals undoubtedly form the chief portion of

its food.” In Norway it is not only consumed fresh,

but also cured in the form of stockfish, and round fish,

among which it is exported to other parts of the world.

The roe is good; and the liver yields a fine oil, which,

according to Faber, is an efficacious remedy for burns

and rheumatism.
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Abdominales, Acanthopterygii 24.

abyssorum (Gadus, Lota, Molva), 521.

acadianus (Glyptocephalus), 379.

Acanthocottus, 168, 169.

Acanthocybium, 90, 116.

Acantholabrus, 4, 5.

acanthopteri, Heterocormi, 24.

Acanthopterygii, 2.

Acerina, 40, 25.

aculeatns (Clinus, Leptoclinus, Stichteus, Lum-
penus), 228.

aculeatus (Rhombus), 398, 434.

Acus, 347.

acus (Belone), 343, 347.

acuta (Perea), 27.

acutus (Exocoetus) 355.

iEglefinus, 466.

reglefinus (Gadus, Melanogrammus, Merlangus,

Morrhua), 465, 466, 467, 484.

affinis (Beryx), 68.

affinis (Cottus), 170.

affinis (Thynnus), 93.

Agassizii (Brama), 81.

Agassizii (Callionymus), 271.

agilis (Gadus) 484.

Agonidaj, 126, 202.

Agonopsis, 204.

Agonostoma, 328.

Agonus, 146, 204.

Aigle, 468.

Aiglefin, 468.

Aigrefin, 466.

alaionga (Thynnus), 91.

albicora (Thynnus) 91.

albidns (Gadus), 540.

Albicore, 97.

Alburnus lucidus, 33.

alburnus (Menticirrus, Umbrina), 120.

albus (Gobius, Latrunculus), 266.

albus (Merlangus), 511.

algeriensis (Batrachus), 135.

allitteratus (Euthynnus, Scomber), 91, 93.

altivelis (Trachypterus), 314, 309.

americana (Morone, Roccus), 44.

americana (Morrhua), 473.

americana (Perea), 27.

amerieanum (Amphiprion, Polyprion), 47, 48.

americanus (Brosmius), 562.

americanus (Limanda, Pleuronectes), 362, 363,
390.

Ammodytes, 461.

Ammodytidse, 462, 557.

amphibius (Salarias), 212.

Amphiprion, 48.

Anabas 240.

Anacanthini, 371, 461.

Anacanthini gadoidei, 461.

Anarrhichadidfe, 126, 231.

Anarrhichas, 137, 21 1, 231
Ancylodon, 51.

Anglepiga, 391.

Angler, 138.

anglorum (Lumpus), 294.

Anomali, 24.

anomalopteri, Acanthopterygii, 24, 126.

Anon, 466.

antarctica (Scieena), 51.

Antennarii, 136, 144.

Antennarius, 144.

Anticithavus, 426.

Antimora, 539.

Aper (Labrus), 7.

Apliya, 242, 264.

aphya (Gobius), 251, 262.

Aphyonus, 462.

Apodes, 461.

aauila (Cheilodipterus, Scimna), 50, 51.

araneus (Trachinus), 128.

Archagonus, 206.

arctica (Liparis), 287.

arcticus (Chironectes), 146.

arcticus (Gymnetrus, Gymnogaster, Trachy-

pterus), 315.

argentatus (Merlucius), 514, 515.

argenteolus (Gadus, Motella, Couchia), 5,50,

553, 554, 556.

argenteus (Gadiculus, Gadus), 464.

argenti-vittatus (Thynnus), 91.

Argyropelecus hemigymnus, 305.

armatus (Aspidophorus), 208.

armatus (Caranx), 85.

Arnoglossns, 363, 426, 427, 428.

arnoglossus (Pleuronectes, Rhombus), 428, 429.

Ascanii (Blenniops, Blennius, Carelophus), 218.

Ascanii (Gymnetrus), 322.

Asellus, 472, 518.

asper (Limanda, Pleuronectes), 390.

aspera (Lepidotrigla), 195.

Aspicottus, 187.

Aspidoplioroides, 203.

Aspidophorus, 204.

Atheresthes, 408.

Atherina, 265.

Atherinidfe, 327.

Aurata, 41.

aurata (Sparus), 53.

auratus (Mugil), 333, 337.

aurea, var. (Perea), 30.

australe (Amphiprion), 48.

australis (Brama), 77.

australis (Zeus), 306, 308.

Auxis, 99, 107.

Backeljauue, 476.

Backeljo, 476.

bahiensis (Exocoetus), 358.

Balistes, 2, 137.

Ballan (Labrus), 7.

baltheatus (Thynnus), 91.

baltica, var. (Pleuronectes), 393.

balticus (Hemiramphus), 345.

Banksii (Gymnetrus, Regalecus), - 323.

barbatus (Batrachus), 135.

barbatus (Gadus), 473, 479, 493.

barbatus (Liparis), 287.

barbatus (Lophius), 139.

barbatus (Mullus), 62.

barbatus (Rhombus), 441.

Barbel, Sea, 61.

Barbus, 540, 558.

Barracuda, 327.

Bartel, 540.

Bartelfi.sk, 539.

Batrachidas, 126, 133.

Batracocephalus, 558.

Batrachus, 134.

Baudroies, 136.

Beanii (Limanda, Pleuronectes), 390.

Behnii (Hemiramphus), 345.

belone (Belone, Esox, Rhamphistoma), 347.

Belonidae, 343.

Beloninae, 344.

Belonini, 342.

Bergabborre, 151.

Bergflundra, 385.

Berggalt, 7, 10.

Berggylta (Labrus), 4, 6, 7, 10.

Berghvarf, 456.

Bergnabba, 14.

Bergsimpa, 173.

Bergskadda, 383, 385.

Bergsnultra, 10.

Bergstubb, 257.

Bergtorsk, 477.

Bergtunga, 375.

Bergulke, 190.

Berycidfe, 25, 66.

Beryx, 66.

Bib, 493, 498.

bicornis (Cottus), 165, 166.

bifurcus (Gadus), 540.

bilinearis (Merlucius), 120, 516.

bilineatus (Orcynus), 89.

bimaculata (Acara, Labrus, Sciama), 11.

bimaculatus (Cyclopterus, Lepadogaster), 302.

bipunctatus (Gobius), 251.

Birkelanga, 524.

bison (Aspicottus), 187.

bisus (Scomber), 108.

Blagoma, 238.

Blankesten, 59.

Blanksej, 506.

Blenniidae, 126, 212.

Blenniini, 212.

blennioides (Batracocephalus), 559.

Blenniops, 217.

Blennius, 211, 212, 213.

Blennoidea, 211, 212.

blennoides (Gadus, Phycis), 539, 540.

Blennomorphi, 126, 211.

Blennus, 212.

Blenny, Butterfly, 212.

Blenny, Crested, 219.

Blinds, 493.

Blochii, (Trigla), 197.

Blue-mouth, 155.

Blaa hafkatteu, 237.

Blagunnar, 512.

Blakaften, 154.

Blaskal, 14.
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Blasnultra, 10.

Blastak, 1 4 .

Blastal, 14, 272.

Blastral, 14.

Blackfisk, 561.

Boca negra, 155.

Bogdanovii (Pleuronectes), 399, 400, 403.

Bogmarus, 315.

bogmarus (Trachypterus), 315.

Bogini, 53.

Bora, 50.

Boleophthalmus, 240.

Bonaparti (Cybium, Pelamys), 103.

Bonit, 95.

Bonito, 95.

Bonito, Plain, 108.

borealis (Batrachus), 135.

borealis (Beryx), 67.

borealis (Pleuronectes), 392, 396.

Boreogadus, 484.

Boscii (Lepidorhombus, Pleuronectes), 447.

Botargo, 333.

Bothina, 371, 425.

Bothragonus, 203.

Bothus, 426, 432.

Botta, 441.

Bottengnidare, 30.

Bottenmus, 208, 211.

Brachirus, 371.

brachypterus (Thynnus), 91, 98.

Brama, 70, 72, 75, 106.

brania (Cantharus), 54.

brama (Pterycombus), 73.

Bramidm, 70, 309.

Brandy-fish, 376.

Brandtii (Cottus), 181.

brasiliensis (Thynnus), 93.

Bream, Black Sea, 54.

Bream, Common Sea, 59.

Bream, Rasch’s Sea, 80.

Bream, Ray's Sea, 77.

Bream, Spanish Sea, 58.

Bredtorsk, 493.

Bregmaceros, 463.

brevipinnis (Thynnus), 91, 93.

brevirostris (Seombresox), 352.

Brevorti, (Brama). 81.

Brill, 441.

Brill, Turbot-like, 445.

Brisinak, 562.

Brosmiinae, 464.

Brosrne, 562.

brosme (Brosmius, Gadus), 562.

brosme (Centronotus), 218.

brosmiana (Lota), 532.

Brosmius 464, 562.

Brosmus, 562.

Brotulina, 463.

Brunsnultra, 5.

bubalis (Cottus, Enophrys), 169, 187, 192.

budegassa (Lophius), 139.

Buckhorn, 491.

Bullerflundre, 403.

Bullhead, Alpine, 173.

Bullhead, Armed, 208.

Bullhead, River, 170.

Burbot, 532.

Butirinus, 1.

Butta, 432, 441.

Butte, 432, 441.

Byrkelange (Gadus, Lota, Molva), 521.

Cabeljou, 479.

Cagnota, 213.

Calimande, grande, 451.

callarias (Gadus), 462, 464, 465, 467, 472.

Callionymidaj, 271.

Callionymini, 271.

Callionymus, 271.

Callyodon, 6.

Camperii (Seombresox), 353.

canadensis (Lucioperca, Stizostedium), 37.

Cantharini, 53.

Cantharus, 53.

cantharus (Sparus), 54.

Cantrainii (Ramphistoma), 349.

Capelan, 497.

capensis (Gymnetrus), 323.

capensis (Trigla), 202.

capensis (Zeus), 308.

capitatus (Cottus), 170.

capito (Mugil), 333, 334, 338, 339, 340.

Capridae, 70.

Carangidas, 70, 82.

Caranx, 84.

carbonarius (Gadus, Merlangus, Pollachius),

500.

cardina (Pleuronectes, Rhombus), 453.

Cardine, 447.

Carelophus, 217.

carneus (Labrus), 10.

Carpenteri (Onos), 544.

Carter, 447.

casurus (Pleuronectes), 428.

catapbracta (Trigla), 195.

cataphractum (Peristedium), 195.

cataphractus (Agonns, Aspidophorus, Cottus),

204, 207, 208.

caudacuta (Motella, Rbinonemus), 545.

Cefalo, 331.

Centridermichthys, 157, 162.

centrodontus (Pagellus, Pagrus, Sparus), 56,

57, 59.

Centrolabrus, 4.

Cephalacanthus, 24.

cephalus (Mugil), 333, 334, 340.

Cepolidae, 211.

Ceratocottus, 187.

cerniurn (Polyprion), 48.

cernua (Acerina, Perea), 41.

Cestreus, 328.

Chaenomugil, 328, 333.

ChaAodon, 24.

Chretodontidre, 71.

Characinidae, 66.

Chelidon, 356.

chelo (Mugil), 328, 333, 334, 340.

Chelon, 331, 334.

chilensis (Brama), 77.

chilensis (Sarda), 102, 104.

Chiridae, 147, 211.

Chirolophis, 213, 217.

Chironectes, 145.

Chondropterygians, 1.

Chondrosteans, 1.

Chorinemus, 82.

Cborisochismus, 300.

Christmas-fish. 406.

Chrysophrys, 56.

chrysops (Roccus), 44, 46.

cicatricosus (Pleuronectes), 404, 422, 429.

Ciliata, 544.

cimbrius, (cimbricus, Enchelyopius, Gadus, Mo-
tella, Onos), 544.

Cirrostomes, 1

.

cithara (Callionymus), 279.

Citharichthys, 426.

Citharus, 371, 426.

claviger (Cottus), 188, 192.

Climbing-fish, 240.

Clinus, 219.

Cltipea harengus, 149.

Clypeocottus, 187.

Coalfish, 465, 499, 500.

cobites (Aphya), 262, 265.

Cod, 465.

Cod, Bearded, 493.

Cod, Broad, 493.

Cod, Common, 472.

Cod, Green, 500.

Cod, Polar, 463, 484.

Cod, Poor or Power, 495, 498.

Cod, Tang, 477.

Cod, Three Bearded, 550.

coerulea (Pelamis), 93.

coeruleus (Cyclopterus), 294.

coeruleus (Labrus), 10.

Colfisch, 500.

colias (Scomber), 90, 110.

Colin, 500.

comber (Labrus), 7.

Commersonii (Scomber), 93.

communis (Lota), 532.

communis (Merlangus), 511.

compressus (Gadus), 532.

Concadita, 331.

Conger vulgaris, 143.

Connor, 18.

conspersus (Pleuronectes), 429, 430.

conspicillum (Batrachus), 135.

Corax, 200.

corax (Trigla), 201.

coretta (Thynnus), 91, 98.

Coris, 21.

cornubiensis (Labrus), 7, 18.

cornubiensis (Barbus minor), 558.

coronatus (Cyclopterus), 294.

corrugatus (Mugil), 334.

Corvina, 51.

Coryphaena, 96, 309.

Coryphaenida?, 70.

Cossyphus, 5.

Cottidce, 126, 156.

Cottinm, 156.

Cottomorphi, 126, 146.

Cotto-scombriformes, 70.

Cottunculus, 157.

Cottunculus, Small-eyed, 158.

Cottus, 146, 157, 168, 272, 273.

Cottus, Bearded, 208.

Cottus, Branch- spined, 160.

Cottus, Four-horned, 175.

Cottus, Short-spined, 180.

Coucliia, 544.

Couchii (Acantholabrus), 5.

Couchii (Crenilabrus), 18.

Crenilabrus, 4, 8.

cristatus (Pleuronectes), 441.

cruentatus (Gobius), 248.

Crystallogobius, 242, 268.

Ctenodon, 224.

Ctenolabrus, 4, 16.

cuculus (Trigla), 195, 197.

Cuvieri (Trachurus), 88.

curtus (Mugil), 334.

Cybium, 89, 91, 99.

Cyclogaster. 282, 283.

Cyclopteridse, 126, 147, 282.

Cyclopterus, 282, 293.

Cyclostomes, 1

.

Cynicoglossus, 386.

Cynoglossus, 371.

cynoglossus (Glyptoccphalus, Platessa, Pleuro-

nectes), 364, 378, 383, 417.

Cyprinidse, 66.

Cyprinodontidre, 342.

Cypselurus, 356.

Cypsilurus, 356.

Cyttidae, 304, 305.

Cyttomorphi, 126, 304.

Dab, Common, 386.

Dab, Lemon, 383.
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Dab, Hough, 421.

Dab, Smear, 383.

dactyloptera (Scorpaena, Sebastes), 153, 522.

Dactylopterus, 146, 193.

Dajaus, 328.

Dealfish, 315.

decadactylus (Beryx), 67, 429.

decagonus (Agonus, Archagonus, Aspidophorus,

Cottus, Podothecus), 204, 205, 206.

dentatus (Para]ichthys, Pseudorhombus), 366.

dentex (Chorisochisrnus), 300.

denticulatus (Anarrhichas), 237.

Desfontainii (Lepadogaster, Mirbelia), 303.

diaphanus (Pleuronectes), 428.

diceraus (Ceratocottus), 187.

didactylus (Batrachus), 134.

Diplodus, 53.

dipterygia (Molua), 521, 525, 531.

Discoboles, 282.

Discoboli, 282.

dispar (Labrus), 10.

Dogge, 476.

Donovani (Crenilabrus), 18.

Donovani (Labrus), 7.

Doras, 188.

DorjT

,
306.

draco (Trachinus), 128, 272.

draculus (Callionymus), 273, 279.

Dracunculus, 272, 279.

dracunculus (Callionymus, Uranoscopus), 273.

Dragonet, Gemmeous, 273.

Dragonet, Lesser, 279.

Dragskadda, 391.

Drepanopsetta, 408, 420.

dubius (Mullus), 63.

Dvergsimpa, 191.

Dvergulk, 190.

dvinensis (Platessa) 405, 406.

dypterigius (Gadus), 521.

Echeneis, 89, 91.

Edwardii (Couchia), 545.

Eggerti (Anarrhichas), 236.

Ekstromii (Gobius), 262.

Ekstromii (Liparis), 284, 286.

Elacate, 89, 91.

Elbbutt, 443.

Eleginus, 482.

Eleotriformes, 240.

elongata (Glyptocephalus, Platessa, Pleuro-

nectes), 379.

elongata (Lotta), 521.

Eleuterognathi, 2.

Encheliophis, 462.

Enchelyopus, 211, 537.

Engelsman, 425.

Enophrys, 181, 187.

Epinephelus, 48.

equirostruin (Scombresox), 353.

erythrinus (Sparus), 56, 57, 58.

esculentus (Merlucius), 515.

Esmarkii (Gadus), 466, 467, 499, 508.

Esox, 342.

Esox brasiliensis, 345.

Euchalarodus, 405.

europams (Aspidophorus), 208.

europfeus (Hemiramphus), 345.

eurybrachii, Acanthopterygii, 24.

euryripidi, Acanthopterygii, 24.

eurypterus (Lophius), 139, 142, 143.

Euthynnus, 91, 92.

euxinus (Gadus), 464, 487.

evolans (Exocoetus, Halocypselus), 358.

exiliens (Exocoetus), 358.

Exocoetiformes, 343.

Exocoetinas, 355.

Exocoetini, 342.

Exocoetus, 356.

exoletus (Acantholabrus, Centrolabrus, Labrus),

4, 10, 14.

exoletus (Crenilabrus), 5.

exsiliens (Exocoetus), 358.

faber (Zeus), 305, 306.

Fabricii (Boreogadus, Gadus), 464, 484.

Fabricii (Liparis, Cyclogaster), 287, 288.

Fabricii (Lumpenus), 224, 225, 226.

Faisan d’eau, 440.

Father-lasher, 187.

Fenknoten, 200.

ferrugineus (Limanda, Pleuronectes), 390.

festiva (Julis), 21.

Fierasfer, 462.

Fishing-frog, 138.

Fjallflundra, 391.

Fjarsing, 128, 131.

Fjasing, 131.

Flatfishes, 361.

flavescens (Bodianus, Perea), 27.

flavescens (Brosmius), 562.

flavescens (Gobius), 243, 244, 250, 251, 257.

Flek-Steenbit, 236.

ilesus (Platessa, Pleuronectes), 378, 398,407.
Flounder, 398.

Flounder, King’s, 396.

Fluke, Sail, 451.

Flundra, 2, 403.

fluviatilis (Perea), 26.

Flydra, 416.

Flygfisk, 272.

Flying-fish, 355.

Flying-fish, Great, 357.

Flackpagell, 59.

Forked-beard, Great, 540.

Forked-beard, Lesser, 558.

j

Franklinii (Pleuronectes), 404, 405.
!

Friesii (Gobius), 244, 248.

fuliginosus (Gadus), 559.

furcatus (Phycis, Physcis), 540.

furciger (Icelus), 166.

fuscus (Motella, Onos), 551, 556.

fuscus (Blennius, Raniceps), 558, 559.

Gadidaj, 462, 463.

Gadince, 464.

gadoides (Blennius), 540.

Gadus, 464, 514.

galeatus (Gymnacanthus), 160.

galerita (Blenniops, Blennius, Chirolophis), 218.

Gallichthys, 309.

Ganoids, 1

.

Garpike. 347.

Gasterosteidee, 341.

Gasterosteus pungitius, 264.

Gayi (Merlucius), 515.

gelatinosus (Careproctus, Cyclopterus, Liparis),

283, 287, 291.

gerino (Orcynus, Tliynnus), 90, 91, 97.

Gers, 41.

gibba, var. (Perea), 29.

gibbus (Labrus), 18.

gibbus (Liparis), 287.

Giersii (Pleuronectes), 395.

Gilt-head, 18.

Giofredi (Julis), 21.

glabra (Platessa), 405.

glacialis (Cottus), 180.

glacialis (Gadus), 484.

glacialis (Pleuronectes), 404, 405, 422, 429.

Glade, 391.

gladius(Cepola, Gyiunetrus,Regalecus),321,323.

gladius (Xiphias), 118.

Glansfisk, 123.

Glashvarf, 448.

glauca (Ciliata, Couchia, Motella), 554, 556.

glauca (Lichia), 83.

glesne (Gymnetrus, Ophidium, Regalecus), 322.
j

Glib, 425.

Glibskadda, 425.

Glyptocephalus, 378, 379.

Glysa, 497.

Glyskolja, 495, 497.

Gmelini (Phycis), 543.

Gobiesocidae, 126, 300.

Gobiesociformes, 239.

Gobiiformes, 239, 240
Gobiidre, 126, 240.

Gobiinse, 240.

gobio (Cottus), 157, 160, 169, 170, 173.

Gobioidei, 239.

Gobiomorphi, 126, 239.

Gobius, 157, 242.

gobius (Cyclopterus, Liparis), 284.

Goby, Black, 245.

Goby, Doubly spotted, 251.

Goby, Freckled, 262.

Goby, Jeffrey's, 261.

Goby, Spotted, 262.

Goby, White, 266.

Goldsinny, 16.

gracilis (Blennius, Clinus, Leptoblennius, Lum-
penus), 225.

gracilis (Gadus, Tilesia), 465, 467, 481.

gracilis (Gobius), 248, 262.

gracilis (Perea), 27.

Grammiconotus, 352.

Grande Calimande, 451.

granulata (Perea), 27.

Greritaggiga Ulken, 160.

grisea (Lucioperca), 37.

griseus (Cantharus), 54.

Grillii (Gymnetrus), 322.

Grodqvabba, 144.

groenlandicus (Cottus), 180.

groenlandicus (Hippoglossus), 417.

Grasej, 500, 503.

Grasik, 503.

Grassnultra, 14.

Grastorsk, 476.

Guldmulle, 63.

Gudlax, 126.

Gunnel Spotted, 220.

gunnellus (Blennius, Centronotus, Murrenoides,

Ophisomus, Pbolis), 220.

Gurnard, Grey, 197.

Gurnard, Red, 195.

Gurnard, Sapphirine, 200.

Gurnards, Cuirassed, 202.

gurnardus (Trigla), 194, 197.

guttatus (Lampris, Zeus), 123.

Gymnetrus, 320.

Gymnocanfhus, 157, 159.

Gymnogaster, 314.

Gos, 36.

Haa-ising, 425.

Hremulon, 52.

Haberdine, 479.

Haddock, 466.

Haddock, Norway, 148.

Hafgos, 50.

Hafgosfiskar, 49.

Hafkarp, 10.

Hafkatt, bla, 237.

Hafkatt, tigerflackad, 236.

Hafkatt, vanlig, 232.

Hafpadda, 561.

Iiafsabborre, 45.

Hafspadda, 144.

Hafsruda, 52.

Hafulk, 144.

Hake, 465, 515.

Hake, Trifurcated, 559.

Halful k, 163.

Halhos, 197.



IV

Halibut, 409.

Halibut, Lesser, 417.

Halocypselus, 356.

Haloporphyrus, 539.

hamatus (Centridermichtliys, Icelus), 165.

Hansing, 396.

Haploidonotus, 49.

Havkvabbe, 543.

Havmuus, 211.

Hawbenii (Gymnetrus), 322.

Hawkinsii (Gymnetrus), 322.

Heiligbutt, 416.

Heilag-fiske, 416.

lielvetica (Perea), 27.

Helgeflundra, 409, 416.

Helgeflundran, li 11a, 417.

Helleflyndre, 416.

Hemibrancliii, 2.

Hemilepidotus, 156.

Hemirhamphiformes
,
343.

Hemirhamphus, 342.

Hemirhombus, 426.

heptagonus (Cyclopterus), 294.

Herrings, King of the, 322.

Heterocormi, 24.

Heterolepidotidee, 147, 211.

Heterosomata, 361.

Heterosomes, 361.

hexacornis (Cottus), 175, 178.

hiatula (Labrus), 11.

Hierax, 352.

Hippoglossina, 371, 408.

Ilippoglossoides, 420.

hippoglossoides (Hippoglossus, Platysomatich-

tliys, Pleuronectes, Reinbardtius), 408, 417.

Hippoglossus, 408, 409, 420.

hippoglossus (Pleuronectes), 409.

Hirax, 352.

hiitus (Pleuronectes, Rhombus, Zeugopterus),

458.

Hirundo, 200, 356.

hirundo (Trigla), 195, 197, 200.

Histiophorus, 117.

histrio (Antennarius, Lophius), 136, 145.

Hlyre, 236.

Holocentrini, 66.

Holocentrum, 66, 69.

hololepidotus (Labrus, Scirena), 52.

Hork, 43.

Hornfisk, 347.

Horngadda, 347.

Horngall, 347.

Hornsimpa, 175.

Hornskalle, 184, 185.

Horntunga, 425.

Hornuggla, 211.

Hornulke, 190.

Horr, 43.

Horse-Mackerel, 86.

Horunge, 393, 443.

huntia (Molva), 532.

Hulekolja, 561.

hurta (Sparus), 56.

Iivarf, luden, 456.

Hvitling, 487.

Hvitlinglyra, 508.

hybridus (Rhombus), 432.

Hallefisk, 416.

Halleflundra, 416.

Icelus, 162.

idiopteri, Acanthopterygii, 24.

imberbe (Ophidium), 220.

imbricatus (Acantholabrus), 5.

imperiale (Ramphistoma), 349.

imperialis (Sebastes), 154.

inornata (Lota), 532.

interruptus (Roccus), 44.

iris (Trachypterus), 310, 311, 312, 313.

Isa, 466.

Ising, 391.

islandicus (Bogmarus, Vogmarus), 315.

islandicus (Centronotus, Guuellus, Lumpenus,
Stichaeus), 225.

italica (Perea), 27.

jacksoniensis (Regalecus* Trachypterus), 314.

japonica (Brarna), 77.

japonicus (Zeus), 306, 308.

Jeffreysii (Gobius), 244, 261.

John Dory, 306.

jozo (Gobius), 245, 246.

Judepiga, 425.

jugulares, Acanthopterygii, 24.

Julidinre, 20.

julis (Coris, Labrus), 21.

Jydekjaerling, 425.

Jydetunga, 378.

Jydetunge, 425.

Kabeljaauw, 476.

Kabiljo, 473, 476.

Kalleraglik, 418.

kanagurta (Scomber), 90, 110.

Kaulbarsch, 43.

Keila, 562.

King of the Herrings, 322.

kitt (Pleuronecles), 383.

Klarstubb, 266.

Knerii (PolyprioD), 48.

Knorrhane, 197.

Knot, 197.

Ivolja, 466.

Kolje, 497.

Kolmule, 511.

Kolmulehvitling, 511.

Kolmun, 511.

Kordylos, 99-.

Kuderusk, 211.

Kullbas, 43.

Kullribas, 43.

Kulmund, 519.

Kummel, 515, 519.

Kumrili, 540, 543.

Kungsfisk, 148, 152.

Kungsfluudra, 396.

Kveise, 131.

Karing, 151.

Laberdan, 479.

labradoricus (Cottus), 180.

Labrax, 45.

labrax (Perea, Roccus), 45.

Labridre, 3.

Labrina, 4.

Labroid, 3.

Labroides, 2.

Labromorphi, 2.

Labrus, 2, 5.

lacustris (Gadus, Lota), 532.

Lfemonema, 539.

laevigatus (Chironectes), 145, 146.

Isevis (Arnoglossus), 428.

lasvis (Cataphractus, Pliolis), 214.

laevis (Pleuronectes), 383.

lrevis (Pleuronectes, Rhombus), 441.

laevis (Trigla), 201.

Lakatrubb, 174.

Lake, 532.

Lakegers, 174.

lampretiformis (Blennius, Clinus, Lumpenus),
225.

Lamprididre, 70, 121.

Lamprini, 121.

Lampris, 122, 309.

lanceolatus (Gobius), 24.

Lancelet, 1.

Lantern-fish, 428.

laterna (Arnoglossus, Platophrys, Pleuronectes)

426, 428, 429.

laticeps (Gobius), 258.

latidens (Microstomus), 383.

latifrons (Anarrhichas), 232, 237.

lauta (Lampris), 124.

Laxestorje, 125.

leachianus (Scomber), 93.

Lebetus, 259.

leopardus (Anarrhichas), 236.

Leotardi (Pleuronectes), 428.

Lepadogaster, 301.

Lepibema, 44.

Lepidopleurini, 71.

Lepidorhombus, 426, 447.

Leptagonus, 206.

Leptoblennius, 224.

leptocephalus (Gadus), 500.

Leptoclinus, 224.

Lepturus, 314.

lepturus (Caranx), 85.

Lerblekiug, 504, 506.

Lerflundra, 421.

Lerstubb, 256.

Lesueurii (Gobius), 248, 249, 250.

Leuciscus rutilus, 186.

Licliia, 82, 85.

Lilljeborgii (Cottus), 169, 191.

Limanda, 386.

limanda (Hippoglossoides, Hippoglossus), 421.

limanda (Pleuronectes), 378, 386, 407.

Limandelle, 451.

limandoides (Hippoglossoides, Platessa, Pleuro-

nectes), 421, 429.

linearis (Gobius), 269.

lineata (Achirus, Solea), 364.

lineata (Liparis), 287.

lineatus (Beryx), 68.

lineatus (Cantharus, Sparus), 54.

lineatus (Cyclopterus, Liparis), 284.

lineatus (Exoccetus), 358.

lineatus (Labrus), 7, 10.

lineatus (Lepadogaster), 303.

lineatus (Roccus), 44, 45, 46.

Ling, 230, 526.

linguatula (Citharus), 371.

linguatula (Pleuronectes), 421.

Linnei (iEglefinus), 466.

Linnei (Cantharus), 54.

Linnei (Hippoglossus), 410.

Linnei (Labrax), 45.

Linnei (Lota), 532.

Linnei (Merlangus), 487.

Linnei (Merluccius), 516.

Linnei (Molva), 526.

Linnei (Pollachius), 504.

Linnei (Solea), 373.

Linnei (Thynnus), 98.

Linnei (Trachurus), 86.

lioderma (Pleuronectes), 441.

Liparis, 157, 283.

liparis (Cyclogaster, Cyclopterus), 284, 287.

liparoides (Cyclopterus, Liparis), 284.

Lip-fish, 3.

Liza, 331.

Loligo sagittata, 120.

longipinnis (Brarna), 76, 80, 429.

longus (Asellus), 526.

Lophiidse, 126, 136.

Lophius, 138.

Lophobranchii, 2.

Lophonectes, 426.

Lophotes, 309, 320.

Lophotidfe, 309.

Lophotiformes, 309.

lota (Gadus, Lota, Lotta), 531, 532.

Lotella, 521.



Lotiuse, 464.

Lotta, 464, 520, 530.

Lubb, 519, 565.

lubb (Gadas), 562.

Lucerna, 200, 202.

lucernn (Trigla), 194, 199, 200.

Lucifuga, 462.

Lucioperca, 36.

lucioperca (Perea, Stizostedium), 36,

Luden Ilvarf, 456.

Lumpenus, 213, 224.

lumpenus (Blennius, Centronotus), 225.

Lumpenus, Blunt-tailed, 225.

Lumpenus, Sharp-tailed, 228.

Lumpfisk, 283.

Lump-Sucker, 294.

lumpus (Cyclopterus), 294.

luna (Chrysotosus, Lampris, Zeus), 123.

lunatus (Platopbrys), 430.

lupus (Anarrhichas), 232, 237.

lupus (Centropomus, Labrax), 45.

Lupus marinus, 234.

luscus (Labrus), 5.

luscus (Gadulus, Gadus), 466, 467, 493, 495.

luscus (Platessa, Pleuronectes), 399.

Lycodidas, 211, 463.

lycostomus (Gadus), 504.

Lyr, 506.

lyra (Callionymus, Uranoscopns), 272, 279.

lyra (Trigla), 195.

Lyrbleck, 506.

Lyrtorsk, 504, 506.

Lysi, 519.

Lysing, 515, 516, 518.

Lysipharyngii, 2, 23.

lysan (Chorinemus), 83.

Langa, 526.

Langebarn, 230, 530.

Langebarn, spetsstjertadt, 225.

Langebarn, trubbstjertadt, 228.

Mackerel, 110.

Mackerel, Frigate, 108.

Mackerel, Horse, 86.

Mackerel, Spanish, 1.

Mackerel-guide, 351.

macrocephalus (Gadus), 464, 473, 474, 475.

macrolepidotus (Pleuronectes), 370.

macrophthalma (Phycis, Molua), 521.

maerophthalmus (Gobiesox), 300.

inacrophthalmus (Onos), 544.

macropterus (Thynnus), 91.

Macruridas, 461, 463, 539.

maculata (Motella, Onos), 550, 551.

maculata, var. (Perea), 29.

maculatus (Bothus, Rhombus), 366, 432.

maculatus (Callionymus), 272, 279.

maculatus (Clinus, Ctenodon, Leptoclinus, Lum-
penus, Stichaeus), 228.

maculatus (Labrus), 7.

maculatus (Lepadogaster), 303.

maculatus (Liparis), 284, 286.

maculosa (Gadus, Lota, Molva), 532.

maculosa (Perea), 18.

majoticus (Bothus), 437.

Maigre, 50.

major (Barbus), 540.

major (Liparis) 287.

major (Molva), 526.

major (Perea), 26.

Makrilgadda, 353.

Makrilstorje, 97, 125.

Malacanthidse, 127.

Malacopterygii, 341.

malabarica (Scorpama), 154.

malarmoides (Aspidophorus), 206.

Mancopsetta, 426.

Mareflundra, 385.

Mareflynder, 425.

Mareskadda, 398.

Marieskadda, 398.

marina (Perea), 149.

marinus (Sebastes), 148.

marmorata, var. (Pleuronectes), 402.

marmoratus (Antennarius, Chironectes), 146.

Marulk, 138.

Mastacembelidaa, 211.

Mastacembeliformes, 343.

Mastacembelus, 344.

Matfar, 558, 561.

maximus (Bothus, Pleuronectes, Rhombus),

427, 433, 434, 442.

maximus (Hippoglossus), 410.

maximus hybridus (Bothus), 433, 444.

mediterranea (Julis), 21.

mediterraneus (Gadus, Onos), 551, 556.

mediterraneus (Phycis), 539.

mediterraneus (Scomber), 105.

mediterraneus (Thynnus), 98.

mediterraneus (Trachurus), 88.

medius (Lumpenus), 224, 225.

megastoma (Arnoglossus, Lepidorhombus, Pleu-

ronectes, Rhombus, Zeugopterus), 447, 448.

Megrim, 428.

Melandrys, 99.

melanogaster (Pseudorhombus), 366.

Melanogrammus, 467.

melanostomus (Gadus), 511.

melanura (Julis), 21.

melops (Creuilabrus, Labrus), 4, 18.

membranaceus (Paraliparis), 283.

Menidfe, 52.

mento (Exocoetus), 355.

Menuaggia, 432.

meridionalis (Aphia), 266.

Merlangus, 487.

inerlangus (Gadus), 464, 466, 467, 487, 511.

Merlu barbu, 540.

merluccius (Merlucius), 515.

Merluciinae, 464.

Merlucius, 464, 514, 515.

Merlus 515.

Merluzzo, 518.

Merulk, 138.

microcephalus (Platessa, Pleuronectes), 378,383.

microps (Cottunculus), 158.

microps (Gobius), 244, 255, 256, 257, 258.

micropus (Liparis), 292.

microstoma (Crenilabrus), 15.

microstomus (Pleuronectes), 383.

milvus (Trigla), 197.

minimus (Gadus), 559.

minor (Anarrhichas), 232, 236.

minor (Couchia), 554.

minor (Perea), 41.

minula (Aphya, Atherina), 265, 266, 432.

minutus (Cyclopterus), 294.

minutus (Gadulus, Gadus), 466, 493, 508.

minutus (Gobius), 243, 244, 251, 255, 257,

258, 262, 294, 425.

Mirbelia, 301, 303.

Mirbelii (Lepadogaster), 303.

mixtus (Labrus), 4, 6, 10.

Mogki (Rhomboidichthys), 427.

Molua, 464, 520.

Molva, 520.

molva (Gadus, Lota, Molua, Molva), 521, 525,

526, 528, 531.

Monflundra, 385.

Montagui (Cyclopterus, Liparis), 284.

morhua (Gadus), 472.

mormyrus (Sparus), 56, 57.

Morone, 44.

|

Morrhua, 520.

i morrhua (Gadus), 472.

Mort, 503.

Morue, 520.

Motella, 543.

Motellinae, 464.

mucosus (Cyclogaster, Neoliparis), 286, 293.

Mudderskrubbe, 403.

Mugil, 328, 330, 342.

Mugilidas, 126, 327, 328.

Mugiliformes, 126, 327.

Mullet, Golden, 337.

Mullet, Red, 63.

Mullet, Thicklipped grey, 334.

Mullet, Thinlipped grey, 339.

Mullidae, 25, 61.

Mulloides, 61.

Mullus, 62.

multidentatus (Labrus, Crenilabrus), 7, 8.

Mulus, 62.

Murasnolepis, 461.

mustela (Gadus, Motella, Onos), 544, 545, 554
mustelaris (Blennius), 219.

mustelaris (Gadus), 554.

mustella (Gadus, Onos), 550, 551.

Myxine glutinosa, 472.

Myxus, 328.

Nasello, 518.

Naucrates, 82, 83.

navaga (Gadus), 465, 467, 481, 514.

Neoliparis, 286.

nesogallicus (Chironectes), 146.

Nestis, 328.

Neustriae (Labrus), 7.

niger (Gobius), 241, 244, 245, 255, 343, 461
niger (Rani ceps), 559.

nigripes (Trigla), 197, 201.

nigromanus (Pleuronectes), 379.

Nilsonii (Crystallogobius, Gobiosoma, Gobius

Latrunculodes, Latrunculus), 269.

Nonnat, 264, 432.

norvegicus (Crenilabrus, Labrus, Lutjanus), 18

uorvegicus (Holocentrus, Perea, Sebastes), 148
norvegicus (Lepidorhombus, Rhombus, Sco

phthalmus, Zeugopterus), 427, 452, 453.

Norway Haddock, 148.

nostras (Liparis), 287.

Nounat, 264.

Novaga, 481.

nuda (Orcynopsis, Pelamys), 103, 104.

nudus (Cyclopterus, Gobiesox), 300.

Nalle, 503.

Nabbgadda, 347.

Oceanica (Limanda), 387.

ocellaris (Blennius), 212, 219.

ocellatus (Lepadogaster), 303.

ogac (Gadus), 464, 465, 467, 479.

ogat, 480.

Ombrina, 50.

onitis (Labrus, Tautoga), 11.

Onomorphi, 461.

Onos 464, 515, 518, 543.

Opah, 123.

Ophidiidae, 461, 463.

Ophiocephalidae, 328.

Ophiurae, 425.

Opistomi, 211.

orbicularis (Cantharus), 54.

orca (Gobius), 244, 259, 260.

Orcynopsis, 91, 102.

Orcynus, 91, 92, 96, 99.

Oreosoma, 305.

Oreosomatidae, 305.

orientalis (Thynnus), 91, 98, 101.

Orthagoriscus, 1, 2.

Orthocornli, 24.

ossifagus (Labrus), 10.

Otolithus, 51.

ouak, 479.



VI

ovak, 470.

ovis (Sargus), 53.

Oxsimpa, 187.

oxygeneios (Epinephelus), 48.

Ozzone, 331.

Jlacifici (Batrachus), 133, 135.

pacificus (Cynicoglossus), 386.

pacificus (Thynnus), 91.

Paddtorsk, 558.

Paddulk, 158.

Paddal, 561.

Pagellus, 56.

Pagrus, 56.

Pagurus, 425.

Pale, 503.

Pallasii (Pleuronectes), 392, 395.

Pallonii (Labrus), 4, 5.

IDalmicornis (Blennius, Chirolophis), 218.

pantherinus (Anarrhiehas), 236.

Paralichthys, 366, 408, 420.

Paraliparis, 283.

Parexocoetus, 356.

Parnelli (Gobius), 261.

Parophrys, 377.

paroticus (Labrus), 21.

passer (Plesus, Platessa, Pleuronectes), 398,

399, 441.

Passer fluviatilis, 402.

patris (Acanthocottus) 160.

pavonina (Pleuronectes), 441.

pavoninus (Cyclopterus), 294.

Pediculati, 136.

pediculati, Acanthoptherygii, 24.

pediculati, Anomali, 24.

pelagicus (Lampris, Scomber), 123.

Pelamis, 99.

Pelamis, Plain, 103.

Pelatnis, Striped-backed, 105.

pelamis (Euthynnus, Scomber), 91, 95.

pelamis (Orcynus, Sarda), 92, 105.

Pelamys, 104.

pelamys (Euthynnus, Thynnus), 95.

pelamys (Sarda), 105.

pellucidus (Aphia, Aphya, Gobius, Latrunculus),

266.

pellucidus (Thyris), 363.

Penriantii (Crenilabrus), 18.

Perea, 25, 26.

Percesoces, 328.

Perch, 26, 44.

Perch, Carass, 29.

Perch, Deep-water, 30.

Perch, Leaf, 30.

Perch, Mud, 30.

Perch, Pike-, 36.

Perch, Sea-, 45.

Perch, Sedge, 30.

Perch, Spotted, 29.

Perch, Stone, 30.

Perches, Sea-Pike, 49.

Percidte, 25.

Percinte, 25.

Percis, 127.

Percomorphi, 25.

peregrinus (Thynnus), 103.

Periophthalmus, 240.

Peristedion, 193.

Permuck, 554, 557.

Pharyngognatlii, 2.

Pharyngognathi malacopterygii, 342.

Phobetor, 159.

Pholis, 213, 220.

pholis (Blennius), 214.

Phoxinus aphya, 33.

Phrynorbombus, 452.

Phycinas, 464.

Phycis, 464, 531, 538.

phycis (Blennius), 539.

Physiculus, 539.

Physoclysts, 1.

pictus (Chironectes), 146.

pictus (Gobius), 241, 244, 255, 257, 258.

pictus (Uranoscopus), 272, 273.

Pifvare, 441.

Piggmakrel, 87.

Pigghvarf, 434, 441.

Pigghvarfvel, 441.

Piggvarr 441.

Pike, Saury, 353.

Pilote-fish, 83.

Pingelii (Triglops), 167.

Pinguipes, 127.

pinguis (Hippoglossus, Platysomatichthys,

Pleuronectes), 417.

pini (Trigla), 194, 195.

piscatorius (Lophius), 136, 138.

piscatrix (Lophius, Rana), 138, 139.

pistilliger (Cottus, Gymnocauthus, Phobetor).

160, 161.

Plagusia, 363.

Plaice, 392.

planifrons (Batrachus), 135.

Plank, 506.

Platessa, 392.

platessa (Pleuronectes), 365, 378, 392, 401, 407.

platessoides (Citharus, Drepanopsetta, Hippo-

glossoides, Pleuronectes), 376, 387, 408,

421, 429, 454.

Platophrys, 364, 426, 427.

platycephalus (Cottus), 181, 182.

Platysomatichthys, 408, 416.

Plectognathi, 1, 344.

Pleuronectes, 377, 378.

Pleuronectidse, 366, 377.

Pleuronectina, 371, 377.

Pleuronectini, 370.

pleurostictus (Triglops), 167.

Pludderinun, 385.

pneumatophorus (Scomber), 110.

podas (Rhomboidichthys), 366.

Podothecus, 206.

pceciloptera (Trigla), 195, 201.

pcecilopus (Cottus), 169, 173.

Pogonias, 49.

pola (Platessa, Pleuronectes), 379, 383.

polaris (Boreogadus, Gadus), 484.

Pole, 378.

Pollachius, 504.

pollachius (Gadus, Merlangus), 466, 467, 504.

Pollack,- 499, 504.

Pollack, Norwegian Whiting-, 508.

Polycentrus, 11.

Polyprion, 25, 47.

Polypterus, 343.

Pomatomus, 82.

Pope, 41, 44.

Porcellus, 41.

Porichthys, 133.

porosus (Cottus), 180.

Potta, 441.

Poutassou, 511.

poutassou (Boreogadus, Gadus, Merlangus),

465, 466, 467, 511.

Pnestetlyndre, 396.

prineeps (Brama), 80.

probatoccphalus (Diplodus), 53.

productus (Gadus, Merlucius), 464, 516.

proximus (Gadus), 467, 490.

Psammodiscus, 377.

Psettichthys, 408.

Psettodes, 408.

pseudoflesus (Platessa), 393, 403.

pseudogastropteri, Orthocormi, 24.

Pseudorhombus, 366, 408, 420.

Pteraclis, 70, 71.

Pteropliryue, 145.

Pterycombus, 70, 71, 72.

pulcher (Scomber), 95.

punctata (Labrus, Seirena), 11.

punctatus (Batrachus), 135.

punctatus (Lepadogaster), 303.

punctatus (Pleuronectes, Rhombus, Zeugopterus),

383, 427, 456.

punctatus, var. (Scomber), 111.

punctulatus (Batrachus), 135.

pungio (Zeus), 308.

purpureus (Gadus, Merlangus), 500.

pusillus (Labrus), 7.

Putnami (Euchalarodus), 405.

Pycnodonta, 71.

Pycnodontoidei, 71.

(Juadricornis (Cottus), 169, 175.

quadricornis (Motella), 550, 553.

quadridens (Pleuronectes), 383.

quadrimaculatus (Gobius), 261.

quadripunctatus (Scomber), 93.

quadrituberculatus (Pleuronectes), 392, 395.

quadrivittatus (Gobius), 263.

Quenselii (Pleuronectes), 383.

Querimana, 328.

Qvabbso, 297.

Qveite, 416.

quinquecirrhatus (Gadus, Motella), 554.

Radflackiga Tnngehvarfven, 428.

radiatus (Tracliinus), 128.

Raji (Brama, Sparus), 76, 77, 80, 429.

Raniceps, 464, 558.

raninus (Blennius, Gadus, Raniceps), 558, 559.

ranula (Liparis), 287.

raptor (Gadus, Molua), 526, 527.

Raschii (Brama), 80.

Rav, 415.

Regalecus, 320.

regulus (Sebastes), 150.

Reinhardi (Careproctus, Liparis), 292.

remipes (Gymnetrus, Regalecus), 322.

repandus (Trachypterus), 312.

reticulatus (Callionymus), 279.

reticulatus (Lepadogaster), 303.

reticulatus (Liparis), 286.

Rharnphistoma, 344.

Rhinomugil, 328, 333.

rhomboides (Rhombus), 452.

Rhomboidichthys, 364, 427.

Rhombus, 432.

rhombus (Bothus, Pleuronectes), 427, 433, 441.

rhombus hybridus (Bothus), 433, 445.

Rhynchichtbys, 24.

riali (Onus), 515.

Ringbug, 283.

Ringbuyk, 283.

robustus (Clypeocottus), 187.

Roccus, 25, 44.

rocheanus (Thynnus), 108.

Rocbei (Auxis, Scomber), 108.

Rock-cook, 14.

Rockling, Five-Bearded, 554.

Rockling, Four-Bearded, 544.

Rockling, Northern, 548.

Rockling, Three-Bearded, 550.

Rogn-kal, 297.

Rogn-kexe, 297.

Rondeletii (Exocoetus), 358.

Rondeletii (Scombresox), 353.

rone (Labrus), 18.

roseus (Pleuronectes), 401.

rostrata (Belone), 347.

Rotskar, 503.

ruber (Gadus). 473.

ruber (Urocentrus), 67.

Rudabborre, 29.
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Ruff, 41.

rumulo (Bothus), 441.

rupestris (Crenilabrus, Ctenolabrus, Labrus,

Perea, Sciama), 4, 6, 10.

Ruska, 403.

Ruskeskadda, 403.

Russellii (Regalecus), 321.

Ruthensparri (Gobius), 251.

Ranka, 297.

Rakling, 415.

Robug, 256.

Rodfisken, 152.

Rodknoteu, 195.

Rodnabba, 14.

Rodsnacka, 14.

Rodspotta, 392, 398.

Rodspatta, 398.

Rodlorsk, 477.

Rotsimpa, 180.

Sabbik, 262.

saida (Boreogadus, Gadus), 463, 464, 465,

467, 484, 514.

Sail-Fluke, 451.

Salarias, 212.

Salilota, 531.

Salmon, Spanish, 507.

salmonea (Perea), 37.

Sandbvarf, 443.

Sandflundra, 385, 390.

Sandflundre, 403.

Sandflynder, 390.

sandra (Lucioperca), 36.

Sandskrnbbe, 403.

Sandskadda, 390, 425.

Sandstubb, 262.

Sandtunga, 375.

Sanktepersfisk, 306.

Sarda, 91, 102, 104.

sarda (Orcynus, Pelamys, Scomber, Thynnus),

105.

Sargini, 53.

Saurus, 352, 353.

saurus (Esos, Seornbresox), 353.

saurus (Trachurus), 86.

Saussurii (Brama), 81.

saxicola (Glyptoeephalus, Platessa,Pleuronectes),

379.

Sagris, 352.

scaber (Chironectes), 146.

Scad, 86.

Scarabasus, 54.

Scarus, 2, 4.

Scharretong, 378.

Schomburgkii (Polycentrus), 1

1

.

Schilus, 36.

Scholle, 398.

Scia3na, 50.

Sciaenidee, 25, 49.

Seleroparei, 146.

Scomber, 110.

scomber (Scomber), 111.

Scomberesoees, 342.

Scomberesox, 352.

Scomberomorus, 89, 91, 105.

Scombresocidse, 343.

Scombresociformes, 343.

Seornbresox, 352.

Scombridae, 70, 89.

Scombroidea, 121.

Scombromorphi, 69.

scombrus (Scomber), 83, 92, 110.

Scophthalmus, 452.

Scorpaena, 143, 146, 153.

scorpama (Cottus), 180.

Scorpamidae, 126, 147.

scorpioides (Gobius), 244, 260.

scorpius (Cottus), 157, 169, 180.

scriptus, var. (Scomber), 112.

scutellatum (Seornbresox), 353.

Sea-Bream, Black, 54.

Sea-Bream, Common, 59.

Sea-Bream, Raseh’s, 80.

Sea-Bream, Ray’s, 77.

Sea-Bream, Spanish, 58.

Sea-Cat, Blue, 237.

Sea-Cat, Common, 232.

Sea-Cat, Spotted, 236.

Sea-Pheasant, 440.

Sea-Scorpion, 180.

Sea-Snail, 283.

Sea Pike-Perches, 49,

Sea-Snail, Common, 287.

Sea-Snail, Montagu’s, 284.

Sea-Snail, Slimy, 291.

Sebastes, 146, 148.

Sebastodes, 147, 148.

secundo-dorsalis (Thynnus), 91, 98, 101.

Sej, 500, 503.

Sejlyra, 506.

Selene, 83, 85.

semispinosus (Caranx), 86.

septentrionalis (Motella, Onos), 544, 548, 557.

septentrionalis (Mugil), 334.

Serpula, 332.

Serranus, 3

.

serrato-granulata (Perea), 27.

setipinnis (Selene), 83.

Shadow-fish, 50.

Shanny, 215.

sibi (Thynnus), 91.

Silfverfisk, 87.

Sillkuug, 322.

Sillmor, 507.

Siluridae, 66.

Simpa, 179.

sinuatus (Merlucius), 516.

Siphagonus, 203.

Sjurygg, 294, 297.

Sjohane, 306.

Sjokock, 151, 272, 273.

Skaboskadda, 396.

Skattbonde, 41.

Skavskadda, 396.

Skipper, 353.

Skinnskrabba, 185.

Skjajlbrosme, 543.

Skjmr-ising, 382, 425.

Skotta, 18.

Skrabb, 185.

Skrej, 87, 476.

Skrobba, 398.

Skrubba, 403.

Skrubbskadda, 398, 403.

Skyggfisk, 214.

Skaila, 398.

Skalling, 29, 30.

Skadda, 377.

Skaggsimpa, 208.

Skaggtorsk, 493.

Skalryta, 185.

Skar-auer, 155.

Skarflundra, 378.

Skarlanga, 543.

Skarlanga, femtommad, 554.

Skarlanga, fyrtommad, 544.

Skarlanga, nordisk, 548.

Skarlanga, tretommad, 550.

Skarsnultra, 18.

Slathvarf, 441, 443.

Slathvarfvel, 443.

Slatta, 391, 398.

Slatte, 391,

Slattika, 391.

Slatt-vahr, 392.

Slattvar, 443.

Smear Dab, 383.

Smed, 561.

smiridus (Merluccius), 515.

Smahvarf, 453.

Smasej, 503.

Smatorsk, 476.

Smorbult, svart, 245.

Snorfojbul, 297.

Snorgers, 41.

Snorluf, 41.

Snorpels, 41.

Sockerskiidda, 382.

Sole, 372, 386.

Sole, Smooth, 428.

Solea, 371, 372.

solea (Pleuronectes), 372.

soleeeformis (Arnoglossus, Rhombus), 429.

Soleina, 371.

Soleini, 370.

Soles, Double, 375.

Soles, Reversed, 375.

Spser, 511.

Sparidte, 25, 52.

Sparini, 53.

Sparus, 56.

speciosa (Julis), 21.

j

speciosus (Labrus), 10.

spet (Sphyrsena), 327.

Spetsstjertadt Langebarn, 225.

Sphyrsenidas, 327.

Spillanga, 530.

Spindelflynder, 379.

spinosus (Cycloptcrus), 298.

spinosus (Zeus), 306.

spinosissimus (Aspidophorus, Leptagonus), 206.

splendens (Berj-x), 68, 429.

Spatta, 398.

Squamipinnes, 49, 52, 71.

Staggsill, 87.

Stainbuck, 297.

Stainbajtare, 297.

Staksill, 87.

Stamp, 530.

Steinbits-Broder, 236.

Steinbutt, 441.

stellatus (Liparis), 290.

stellatus (Platessa, Pleuronectes), 399, 403.

Stenbider, 235.

Stenbit, 297.

Stenbrosme, 543.

Stenflundra, 441.

Stengers, 174.

Stenlake, 172, 537.

stenobrachii, Acanthopterygii, 24.

stenoripidi, Acanthopterygii, 24.

Stensnultra, 16.

Stenspotta, 441.

Sten simpa, 170.

Stensugare, 172, 385.

Stensut, 172.

Sternoptychida?, 305.

Sternoptyx, 305.

Stickleback, 2.

Stizostedium, 25, 36.

Stockfisk, 503.

Stone-Basse, 47.

Storgap, 425.

Storgnoding, 200.

Stormun, 425.

Stortorsk, 476.

Strinsia, 463.

Strcemii (Careloplius, Gunnellus), 218.

Stuvitzii (Boreogobius, Gobiosoma, Gobius,

Latrunculus), 266.

Stj’lophorus, 314.

Sucker Bimaculated, 302.
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Sucker, Lump, 294.

Sudernal, 14.

Sugare, 283.

Sngfi.sk, 283.

Sujefianus (Blennius), 213.

suilius (Ctenolabrns, Labrus), 16.

Snla, 375.

superciliosus (Clinus), 219.

surmuletus (Mullus), 63.

Svart Smorbult, 245.

Svarttorsk, 477.

Svardfisk, 222.

Swordfish, 118, 221.

Synentognathi, 342.

Syngnathns, 347.

Sypiga, 14.

Sala, 375, 425.

So-abborre, 10.

Solvqveite, 314, 315.

Tacaud, 493.

Tadpolefish, 558.

Taenia, 314.

Taeniiformes, 309.

Taenioides, 309.

treniopterus (Coitus), 181.

taenuis ( Arnoglossus), 428.

Taggmakril, 86.

Taggsill, 87.

tancoides (Labrus), 7.

Tangbrosme, 223.

tapeinosoma (Arnoglossus), 428, 430, 431.

Tara, 482.

Taretorsk, 477.

tau (Batrachus, Gadus), 134.

tazo (Scomber), 108.

Tejstefisk, 222.

Teleostei, 1.

Temnodon, 82, 85.

Tephritis, 408.

tessellatus (Labrus), 11.

Teste, 222.

Testefisk, 220.

Tetragonuridae, 327.

Tetragonurus, 327.

Tetrapturus, 117.

Thalassophryne, 133.

thazard (Auxis, Scomber), 89, 92, 108.

Tholichthys, 24.

Thomsonii (Coitus), 157.

thoracici, Acanthopterygii, 24.

thoracopteri, Orthocormi, 24.

thunina, thunnina (Euthynnus, Orcynopsis,

Scomber, Thynnus), 93.

thynnus (Orcynus, Scomber, Thynnus), 91, 97,

101 .

Thyris, 363.

Tilesia, 482.

tinea (Labrus), 7, 18.

tinea (Strinsia), 463.

Tigerflackad hafkatt, 236.

Tistefisk, 222.

Toadfish, Common, 135.

Toadfish, European, 134.

Topknot, Ekstrom’s, 453.

Topknot, Muller’s, 456.

Torsk, 472, 562.

torvus (Caranx), 85.

torvus (Coltunculus), 157.

Trachinida?, 126, 127.

Trachinini, 127.

Trachinomorphi, 126, 127.

Trachinus, 128, 272.

Trachipterus, 314.

Trachurus, 84.

trachurus (Caranx, Scomber, Trachurus), 83,

84, 85, 86.

trachurus (Hemilepidotus), 156.

Trachydermus, 162.

Trachynolus, 82, 85.

Trachypteridse, 126, 309.

Trachypteromorphi, 126, 309.

Trachyplerus, 304, 310, 312, 314.

Trichiuridae, 309.

Triehonotidae, 211.

tricirratus (Gadus, Motella, Onos), 544, 550,

551, 556.

tricuspis (Cottus, Phobetor), 160.

tridactylus (Salarias), 212.

trifurcus (trifurcatus, Blennius, Raniceps), 559.

Trigla, 146, 194.

Triglinae, 193.

Triglops, 157, 166.

trimaculatus (Labrus), 10.

Trubbstjertadt langebarn, 228.

Tubfish, 200.

Tryte, 28.

tumidus (Chironectes, Lophius), 145, 146.

Tumula, 331.

Tunfisk, 97.

Tunga, 372,

Tungehvarf, radflackig, 428.

Tungens hoer-unge, 425.

Tunglik flundra, 391.

tunicatus (Liparis), 287.

Tunnina, 93.

Tunny, 90, 97.

Turbot, 368, 432, 434, 435.

turdus (Labrus), 18.

Tusk, 562.

typus (Carangicbthys), 83.

Tangsnarta, 218.

Uakal, 481.

Ufegte Tunge, 425.

Ulk, 185, 190.

umbra (Sciaena), 51.

uncinatus (Centridernrichthys, Cottus, Icelus),

163.

unicolor (Orcynopsis, Pelamichthys, Pelaruys,

Scomber), 91, 103.

unicolor (Spams), 53.

unimaculatus (Rhombus, Scophthalmus), 452.

unipuuctatus (Gobius),- 262.

Upenaeus, 61.

Ur, 152.

Uraleptus, 539.

Urauidea, 157, 169, 170.

Uranoscopus, 272.

Uraspis, 83.

uraspis (Caranx), 83.

Urocentrus, 67.

Urokadlin, 481.

Uakan, 481.

Yaagmaer, 315.

Vanlig Hafkatt, 232.

variabilis (Acanthocottus, Cottus), 180.

variabilis (Labrus), 7.

variegatus (Labrus), 10.

Vegae (Pleuronectes), 390.

j

velivolans (Lepidorhombus, Zeugopterus), 447,

I 451.

ventralis (Cottus, Gymnocanthus. Phobetor), 160.

vernalis (Merlangus), 511.

vespertilio (Lophius), 136.

Vieille, La, 7.

Vildkraks-simpa, 185.

vipera (Trachinus), 131, 266.

virens (Gadus, Pollachius), 466, 467, 500.

vitrea (Perea, Stizostedium), 37.

vittatus (Labrus), 10.

viviparus (Sebastes), 148, 149.

Vogmar, 314, 315.

vogmarus (Trachypterus), 315.

volgensis (Perea), 37.

volitans (Exocoetus), 357, 358.

vomer (Selene), 83.

vomerinus (Lophius), 144.

Vrakfisk, 47.

vulgaris (Acerina), 41.

vulgaris (Auxis), 108.

vulgaris (Belone), 347.

vulgaris (Brosmius, Brosmus), 562.

vulgaris (Cantharus), 54.

vulgaris (Flesus), 399.

vulgaris (Gunnellus), 220.

vulgaris (Hippoglossus), 408, 409.

vulgaris (Julis), 21.

vulgaris (Limanda), 387.

vulgaris (Liparis), 284, 287.

vulgaris (Lota, Molva), 526, 532.

vulgaris (Merlangus), 487.

vulgaris (Merluccius), 515.

vulgaris (Motella, Onos), 550.

vulgaris (Perea), 26.

vulgaris (Platessa), 392.

vulgaris (Solea), 365, 371, 372, 373.

vulgaris (Sphyraena), 327.

vulgaris (Thynnus), 98.

Valgild Torsk, 476.

Wachna, 481.

Wachnja, 481.

Weever, Great, 128,

Weever, Lesser, 131.

Whiff, 447, 448.

whiff (Lepidorhombus, Pleuronectes), 427, 447,

448, 455.

Whiting, 465, 487.

Whiting Pollack, Norwegian, 508.

Whiting Pout, 493.

Wolf, 46.

Wolf-fish, 232.

Wrass, Ballan, 7.

Wrass, Comber, 7.

Wrass, Rainbow, 21.

Wrass, Scale-rayed, 5.

Wrass, Small-mouthed, 14.

Wrass, Striped, 10.

Wrasses, Parrot, 2.

Wreck-fish, 47.

Xiphias, 117, 118.

Xiphiidae, 70, 116.

Zachirus (Glyptocephalus), 386.

zebra (Brachirus), 371.

Zenarcbopterus, 342.

Zenidae, 70, 126.

Zenopsis, 305.

Zeugopterus, 426, 456.

Zeus, 304, 305.

Zoarces, 211.

Angerpiga, 390.

Oienpaal, 512.
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PROSPECTUS.

“The illustrated work now placed in the hands

of the public is designed not only to supply scientific

men with accurate and trustworthy figures of the

piscine species of Scandinavia, and to throw greater

light on this section of the Scandinavian fauna; it

has a further object, no less important — to assist

the general reader in recognizing the different species,

and to render the study of them practicable to all

who desire to join to the pleasure and profit of the

fisherman the zoologist’s knowledge of the fishes and

of their life and habits.” Such was the plan of Scan-

dinavian Fishes, painted from living specimens

and engraved on stone by WILH. von WRIGHT,
and described by B. FR. FRIES and C. U. EK-
STROM, at the first appearance of this work in 1836.

Three friends, all with the same object at heart, and

each among the foremost in his department of know-

ledge, had joined forces to render scientific ichthyology

a popular study. The work was interrupted in 1839

by the death of one of their number; but C. J. SUN-
DEVALL stepped into the place left by Fries, the

acute man of science again stood shoulder to shoulder

with the practical zoologist, and the artist continued

to wield his brush with unsurpassed skill, until his

hand was enfeebled by sickness, and the work was

abandoned in 1857. In its incomplete form, however,

it gained a world-wide reputation.

Every age has its characteristic peculiarities.

All the efforts of modern natural science are bent on

unravelling the problem of evolution. The claims on

a zoological description at the present day are not

what they were fifty-seven or even thirty-six years

ago; but with comparatively slight alterations and

additions the text of ‘Scandinavian Fishes’ will still

rank as a pattern of excellence. As several paintings

by v. Wright, hitherto unpublished, were besides

preserved in the archives of the Royal Swedish Aca-

demy of Science, the publishers determined upon

issuing a new edition of the work, and with this aim

consulted the present occupier of Sundevall’s post

at the Ro}7al Zoological Museum. With the type-

specimens of the former descriptions at his disposal,

and with the other rich collections of fishes possessed

by the Museum to draw upon, Professor F. A. Smitt

has endeavoured to revise the text so as to satisfy

the requirements of modem science, and in accord-

ance with the opinions which he has maintained in

his previous zoological writings. According to the

opinions pronounced in several quarters by competent
judges his researches have elicited so much new
and valuable information that the revised edition

may with full justice be regarded as an entirely

new work. The plates are composed principally of

v. Wright’s paintings, reproduced in colours; but

where coloured figures, drawn from living or perfectly

fresh specimens, were to be found among the collec-

tions of the Royal Museum, or where such figures

could be procured from other sources, these are also

given, printed in colours and executed with all the

accuracy and finish attainable in this country, the

lithography and printing being the work of the Litho-

graphic Press of the Boyal Sivedish Ordnance Surver

Where such drawings could not be procured, ..

where the species in point is not of essential im-

portance either in the Scandinavian fauna, or from an

economic point of view, zincotypes, cast at the same
establishment, are inserted in the text, from drawings,

executed with all possible accuracy, of specimens

preserved in spirits at the Royal Museum, or of

examples borrowed from other collections. Most of

these figures have been drawn by Carl Erdmann,

an artist whose early loss to science and art must

be greatly deplored.

The piscine fauna of Scandinavia includes 224
species. In the former edition of this work 64 species

were figured; in the present edition reproductions are

given of 223 species. Of one species it has proved

impossible to obtain any figure, no example of the

said fish being now to be found in any museum. The
new edition besides contains representations of 5

Cyprinoid hybrids and 9 Arctic species. The total

number of coloured figures is 190, of zincotypes in

the text 380.

The situation of the Scandinavian Peninsula is

such that nearly all the piscine species of Central

and Northern Europe occur in its inland waters or

off its coasts.. As almost all these species find a

place in the new edition, the work is consequently

a handbook of importance for our part of the

globe.

The work, containing 1239 pages of text and 55 plates, is published, in paper covers complete, at a

price of 12 Guineas — 224 Mark — 280 Francs.

Separate parts not supplied.














