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sometimes on the under side of the tongue and the inside of the gill-
covers. Chondracanthus merluccir differs from the other species in having,
pesides its usual thoracic limbs, a pair of moderately long appendages near
the middle of the posterior portion of the thorax, and also in the posterio-
lateral processes being considerably elongated. The mandibles, which are
distinctly toothed on the upper margin, and the other cephalic appendages
are all more or less similar to the same appendages in other species of
Chondracanthe.

A female specimen of average size measured about half an inch in
length, exclusive of ovisacs. The males are very small, and sometimes
more than one of them may be observed sticking on a female. The
species varies to some extent both in its general outline and in the pro-
portional lengths -of the various appendages.

Chondracanthus lophii, Johnston.

1836. Chondracanthus lophii, Johnston, Loud. Mag. Nat.
Hist., p. 81, fig. 16.

1850. Lernentoma lophii, Baird, op. cit., p. 330, Pl. XXXV.,
fig. 3. |

This is one of the more common of the copepod parasites of fishes ;
it seems to be toa large extent peculiar to the angler, Lophius piscatorius,
and is usually found adhering to the inside surface of the gill-pouches.
A considerable percentage of the anglers captured by the * Garland ” are
more or less infested with this copepod. I have records of it from the
Firth of Forth, the Firth of Clyde, and other parts of the Scottish coasts.
The oviferous tubes are slender, usually elongated, and more or less
twisted.

Chondracanthus zeus, De la Roche. (Pl. VIIL,, fig. 1.)

1811. Chondracanthus zer, De la Roche, Nouv. Bull. des Sc. de
la Soc. Philom., vol. 1i., p. 270, Pl. IL,, fig. 2.

1850. Chondracanthus zet, Baird, op. cit.,, p. 327, Pl. XXXV,
fig. 1.

In this species the dorsum 1s ornamented with a number of processes,
which gives the specimens a bizarre appearance not usually observed
amongst the Chondracanthi.

I obtained a specimen of Chondracanthus zeus on the gills of a John
Dory, Zeus faber, caught in the Firth of Forth in 1891; this specimen is
recorded in Part L1I. of the Zenth Annual Report of the Fishery Board for
Seotland (1892). A second specimen was obtained.in the Fivth of Forth
in 1896, also on the gills of & John Dory. Chondracanthus zeus has also
been obtained in the Firth of Clyde, on a John Dory, captured there by
the * Garland.”

The length of the specimen represented by the figure was about half

an 1inch, but the species varies to some extent both in size and
ornamentation.

Chondracanthus limandce, Kroyer. (Pl. VIL, figs. 38-40.)

1864. Chondracanthus lLimande, Kr., op. cit., R. iii., vol. ii.,
pp- 322 and 330, Pl. X1V, fig. 2.

Kriyer obtained this species on Platessa limanda (Pleuronectes
limanda, Linn), the common dab. I have obtained on two different
specimens of the common dab what appears to be the same species of
copepod. The common dab from which the specimen represented by the
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drawing (fig. 38) was obtained was captured in the Firth of Clyde in
25-30 fathoms, November 1899. A second specimen, exhibiting even a
closer resemblance to the figure, was obtained on a common dab taken by
the ““ Garland ” at Station VII. in the Moray Firth on January 24th of the
present year (1900).

This species i1s moderately robust ; the first thoracic segment is very
short ; the second is of moderate size, and has on each side a slightly
elevated and broadly rounded knok—*annulo secundo duobus tuberculis
humeralibus praé¢dito magnis.” * The posterior portion of the thorax is
more or less distinetly constricted, so that this portion of the thorax
appears as 1f 1t were divided into two slightly unequal parts. The thoracic
limbs are more rudimentary than those of Chondracanthus cornutus ;
in that species the second pair are distinctly bifid, but in the present
form they are not so, or they show at most the merest trace of bifurca-
tion, agreeing in this respect also very closely with Kriyer's deseription—
“ Membra annuli thoracici primi et secundi latiora quam longiora semilu-
naria, hand furcata, posterius par priori multo majus.” The posterio-
lateral projections of the thorax are comparatively short and stout ; the
abdomen is very short and composed of two segments.

The specimen represented by the drawing is about 5mm., exclusive of
the ovisacs, which are about the same length, giving a total length of
about 10mm.

The male is very small ; one which I measured was only 0'65mm.
(scarcely one-thirty-eighth of an inch) in length.

Chondracanthus ornatus, sp. n.

I have recently obtained on the gills of specimens of the spofted
dragonet, Callionymus maculatus, a Chondracanthus-like copepod, which
appears so far to be undescribed. The female of this copepod viewed
from above has a general outline closely similar to that of an equilateral
triangle, the bluntly-rounded head forming the apex and the truncate
posterior end the base ; the front of the head is indistinetly tri-lobed, one
bluntly-rounded lobe being in the centre, and projecting slightly in front
of the two lateral lobes, which are also bluntly rounded ; the neck con-
necting the head with the thorax is very short ; along each side of the
thorax (forming the sides of the triangle) there are three or four more or
less distinct tuberclesT, and a series of three similar tubercles extends
along the middle of the dorsum ; the posterior tubercle of the middle
series stands well up, but each of the other two stands at a slightly lower
elevation than the one immediately behind ; the abdomen is exceedingly
small and inconspicuous. The ovisacs are of moderate length and stout-
ness, like those of Chondracanthus limandee.

The length of the more typical of my female specimens is as follows :
From forehead to the posterior end of body, 5mm. (one-fifth of an inch); from
forehead to the end of the longest of the two ovisacs, 11'5mm. (nearly half
an inch) ; the width of the thorax at the posterior end is just a little over
Smm., so that the body of the animal, as I have already said, has a
general outline closely similar to that of an equilateral triangle.

The male is very small ; it scarcely reaches to 0-6mm. (% of an inch)
in length. I have not had time to get drawings of this interesting
species prepared, but it has such a characteristic form that the descrip-
tion of the female I have given, together with the halrtat of the species,
should facilitate its identification. 1 have obtained the species on the

* Kroyer, Naturh. Tidsskr., R. III., Bd. 2, p. 230 (1864).

T The arrangement and position of these lateral tubercles seems to vary slightly in
different specimens; the description refers to the general appearance as seen from above,
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gills of Callionymus maculatus from the Firth of Clyde, collected in 1899,
and from the Moray Firth, collected at Station VIL. on January 24th,
1900. Trom the ornate character of the species I have called 1t
Chondracanthus ornatus.

Fam, LERNZEOPODIDAE.

This, the last of the series of seven families into which the parasitic
copepods of fishes have been divided, contains ten genera, and five of
these are represented in the present paper, viz..—Thysanote, Charopinus,
Lerneeopoda, Brachiella, and Anchorella.

Genus Thysanote, Kroyer (1863).

Thysanote impudica (Nordmann). (Pl VIIL, figs. 2-5.)

1832,  Brachzella impudica, Nord., Mikrog. Beitr.,, vol. 11,
p. 92, Pl. VIIL, fig. 3.

1899, 7Thysanote impudica, Basset-Smith, Proc. Zool. Soc.
Lond. (April 1899), p. 497,

[ ascribe to this species a small Brachiella-like parasite found on the
gills of a specimen of 7'rigla hirundo (the red gurnard) in the collections
of fishes in the Laboratory of the Fishery Board for Scotland at Bay of
Nigg, Aberdeen. I have not been able to ascertain definitely where the
fish was captured, but it was probably taken either at the mouth of the
Forth estuary or in the Firth of Clyde.

Genus Charopinus, Kroyer (1863).
Charopinus dalmanni (Retzius). (Pl VIIL, figs. 6-10.)

1831. Lernwa dalmannii, Retz., Froriep’s Notizen, vol. xxix.,,
p. 617, Pl. VL, fig. 5.

1863. Charopinus dalmannii, Kr., Naturh. Tidsskr., r. 1.,
p- 280, Pl. XIV,, fig. 6.

1878. Stylophorus hypocephalus, Hesse, Ann. Sci. Nat. (6), vol.
viil,, art. 19, p. 1.

1891. Charopinus dalmannii, T. Scott, Ninth Ann. Rept. Fish,
Board for Seot,, Pt. ILI., p. 310.

In this species the head, or anterior portion, of the thorax is ventrally
and abruptly deflexed, and at the angle of the thorax thus formed there
springs from each side a long, moderately slender and indistinctly
annulated appendage, which becomes dilated and lunuleform at the apex,
These two lunuleform apices, which, though not actually joined, fit very
closely togecher, are buried in the tissues of the fish infested by this
parasite. These appendages, by which thie parasite anchors itself to the
fish, are usually described as the second maxillipedes. The posterior
portion of the thorax becomes gradually enlarged towards the distal end,
and fissumes a more or less clavate form; two moderately long and
slender processes spring from the ventral aspect and just in front of the
ovisacs ; the two sides of the posterior portion of the thorax curve slightly
inwards near the base, and each terminates in a small lobe. The abdomen,
which is situated between and slightly in front of these lobes, 1s almost
obsolete. The ovisacs are of moderate length, and saccate, and the ova
are small and arranged in multiserial order. The following measure-
ments are taken from a specimen of average size:—Length of second
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maxillipedes, 22mm. ; length of head and thorax (anterior to the angle
from whence the second maxillipedes spring), 9mm. ; length of posterior
portion of thorax, 15mm. ; length of ovisacs, 20mm. ; length of the
ventral thoracic appendages, 10mm. ; total length from the apices of
second maxillipedes to the end of ovisacs, 55mm. (nearly 27 inches).

The male of this large copepod scarcely reaches beyond two millimetres
in length.

The antennules in the female are apparently three-jointed, and are
moderately stout. The anteuna are short, stout, and feebly clawed (fig.
8). The mandibles, which are of moderate length and somewhat slender,
are serrated at the distal end of the inner margin (fig. 9). The anterior
foot-jaws (maxillipedes) are stout and feebly clawed.

In the male the thorax and abdomen (fig. 7) are more or less seg-
mented) ; and the maxillipedes are short and stout, and, being armed with
strong terminal claws, form powerful grasping organs.

Hualitat.—In the nasal fossa (or spiracles) of the grey skate, Raia
batis. All the specimens we have obtained have been found in the nasal
fosse of the grey skate.  Charopinus dalmanni appears to be moderately
common on the large skate brought to the Fish Market at Aberdeen ;
sometimes two and three specimens have been found in the same spiracle
of the skate examined in the market. 1 have also taken this species
from a grey skate captured at the mouth of the Forth estuary.

Charopinus dubius, sp. n.

I record provisionally under this name a Charopinus which has been
obtained adhering to the gills and gill-arches of the cuckoo ray, Raia
circularts, Couch.  The fishes from which these copepods were obtained
were captured in the Firth of Clyde during December 1899. No
specimens of this copepod have so far been observed in the spiracles of the
cuckoo ray. ‘

This Charopinus resembles more or less closely the Charopinus of the
grey skate, and may only be a form of that species. The following points,
however, deserve notice :—

Charopinus dubius is distinetly smaller than Charopinus dalmannz.
The second maxillipedes are more slender in proportion to their length,
and they are joined toeach other at the apex by small horn-coloured plugs,
which unite to form a thin circular horny disk, hollow in the middle and
with the margins slightly reflexed. This disk is usually buried in the hard
substance of the gill-arches, and is difficult to dissect out while retaining
its union with the maxillipedes. The  ovisacs are also rather more
elongate and slender.

The most obvious difference between Charopinus dalmanni and the
present form, other than that of size, is the character of the apices of the
second maxillipedes ; the difference here is very distinct and must of itself
be held as alone of specific value if the differences recognised by Kroyer
are to be considered valid. According to that distinguished observer, the
more important specific characters by which Charopinus dalmanna
(Retz.) and Charopinus ramosus, Kr., are distinguished, are taken chiefly
from the form assumed by the apices of the second maxillipedes. Kroyer’s
definitions of these species are as follow :—

“ Charopinus dalmanni.

*Lamin® cartilaginea, quibus affigitur femina, semilunares.”
*Naturh, Tidsskr,, R. 3, Bd. 2 (1863-64), p. 362
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“ Charopinus ramosus.

Laminz, quibus affigitur femina, exterius in ramos binos elongatos
araciles, crucem fere, efficientes producte.”

My specimens differ from both of these species in the important
characters specially referred to ; they also differ in their habitat. Ch.
dalmanni has been found only in the spiracles of the grey skate; Ch.
ramosus was found by Kroyer on the gills of the Thornback skate, Raia
clavata, Linn.,* whereas the form I am now recording was found attached
to the gill-arches (chiefly) and on the gills of Raia circularis.

Different specimens of O%. dubius differ somewhat in the proportional
lengths of the parts. The following tabular statement shows the lengths of
two fairly typical specimens, to which the sizes of Ch. dalmanni are added
for comparison :(—

Charopinus dubius. ,
Lenoth of | Charopinus
| - S Rol | Nojos|Gammannicl
|
i Second maxillipedes, . . . 11 mm. | 1156 mm, | 22 mm.
. Anterior portion of thorax and head, | 6 5, ol 9 =
. Posterior portion of thorax, - [18e5¢ 7, 8% s 19" s,
Posterior appendages, . . SE L A )
Ovisacs, : - 2 > - : 18: 3, damaged | 20 ,,
Apex of second maxillipedes to end of ovisacs, | 37 ,, 95  ,,
Apex of second maxillipedes to posterior end
| of thorax, . . . : : : ' Y I 18 mm.

Genus Lerneopoda, Kroyer (1837).

Specimens of Lernwopoda have been obtained on a number of
different kinds of fishes, and several species appear to be represented
among them, but some of the so-called species approximate so closely as
to render their identification somewhat difficult. Five species are
recorded here.

Lerneeopoda (?) elongata (Grant). (Pl VIIL, figs. 11-15.)

1827. Lernwa elongata, Grant, Brewster’s Edin. Journ. Sci., vol.
VIIL, p. 147, Pl II,, fig. 5.

1850, Lernwopoda elongata, Baird, Brit. Entom., p. 333, PL
XXXV, fig. 5.

The specimen I record under this name is rather smaller than those
occasionally described, but it apparently agrees with the species named
in some at least of its more important characters, 7.e., the form of the
cephalic shield, the large and well-developed anterior pair of maxillipedes,
and the very long and slender posterior maxillipedes. The abdomen is
very short, and the posterior processes of the genital segment are almost
obsolete.

The entire length of the specimen represented by the figure was at
least three-quarters of an inch, and it was obtained on a porbeagle
shark, Lamna cornubica. Where the fish was captured I cannot exactly

say, though probably it was in the North Sea, somewhere off the Scottish
coasts.

*Op. cit., p. 358,
L
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One or two of the cephalo thoracic appendages are represented by
figures 4-8.

Lerneopoda galei, Kroyer. (1 VIIL, figs. 16-25.)

1837. Lernwopoda galei, Kr., Natarh, Tideskr., 1. i., vol. i,, p. 272,
Pl. IT1., fig. 5.

1850. Lernwopoda galei, Baird, op. cit,, p. 334, PL. XXXV,
fig. 7.

A number of specimens of Lernwopoda galer have been obtained on
tope (or topers, as the fish is sometimes called), Gfaleus canis, Rondel.
(Galeus vulgaris, Flem.), occasionally brought to the Figsh Market at
Aberdeen. Specimens have also been sent to me by Mr. Duthie, the
fishery officer at Girvan, which he had obtained on topers captured in
Clyde waters and landed there. The parasites were most frequently
found adhering to the skin beneath and between the ventral fins of male
fishes ; it appeared to be less frequent on females. Lernwopoda galei
has also been obtained on a male specimen of the lesser spotted dog-fish,
Seyllium canicula, caught in the Firth of Clyde, aud on a specimen of
the same kind of dog-fish sent from the Moray Firth. This Moray Firth
specimen was also a male.

In this species of Lernwopoda the arms are only moderately elongated ;
the body becomes gradually dilated posteriorly, and is truncate at the
end. The abdomen is almost obsolete, and is situated between two
distinet though short and slender processes which spring from the end of
the genital segment.

The antennules, antennz, and mouth-organs are somewhat similar to
those of Lernwopoda clongata. The specimen represented by the drawing
1s about 13mm. in length from the forehead to the end of the posterior
appendages, and exclusive of the ovisacs and the second maxillipedes. In
another specimen, which measured about 14mm., the ovisacs measured
fully 9mm., and the posterior appendages about 3mm.

Lernwopoda bidiscalis, W. F. de Vismes Kane.

1892. Lernwopoda bidiscalis, W. F. de V. Kane, Proc, Roy.
Irish Acad. (3), vol. 1i., p. 203, Pls. IX. and X.

The species described under this name has hitherto been observed ouly
on the male of the tope, G'aleus canis. 1t is found adhering to the ends of
the claspers, land the place where the parasites are attached 1s almost
invariably found to be toru and bleeding. The describer of the species
draws attention to this circumstance. I have found it to be almost
invariably the case with topers landed at the Fish Market at Aberdeen,
and Mr. Duthie, fishery officer at Girvan, finds that male topers caught
in the Clyde and landed at that place have also the ends of the claspers
torn and bleeding where these parasites were adhering. Whether these
wounds are caused directly by the parasites or are produced by the efforts
made by the sharks to shake off their tormentors is a question that does
not yet appear to have received a satisfactory answer. Usnally one, but
sometimes two, parasites are found adhering to the same clasper, and on
a few occasious we have found two parasites on each of the two claspers
of the same fish. The fishes from which the parasites were obtained were
chiefly adult males with well-developed claspers; we have rarely observed
this Lerneopad adhering to the claspers of young males,

The specimens of Lerneopoda bidiscalis observed by us had for the
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most part the anterior portion of the head of a bright red or orange
colour, and frequently the male was found adhering tc the female.

Tope (or topers) are occasionally brought to the Aberdeen Fish Market
by the steam trawlers, and it is from the fishes landed there that
I have obtained most of my specimens of this parasite. Mr, Duthie
has recently, however, sent me specimens of the parasite obtained
on male topers captured in the seaward poition of the Clyde and landed
at that port. The discovery of this species by Mr. Duthie makes an
interesting addition to the Clyde Copepod-fauna.

One of the more obvious characters by which the species may be dis-
tinguished is that of the comparatively large roundish disks which termi-
nate the short second pair of maxillipedes. The whole animal is short and
robust—rvery different in appearance from the more elegant Lerneopoda
galer.

One of the most typical female specimens obtained by us gave the
following measurements :—From forehead to end of thorax, 5:5mm.;
from forehead to end of posterior thoracic appendages, 7mm. ; from fore-
head to end of ovisacs, 13mm. ; greatest width of thorax, almost 4mm.

The male of Lernwopoda bidisecalis has a general resemblance to that of
Lerneopoda galei, but the maxillipedes and other mouth-organs, and the
antennal appendages, differ somewhat in structure from those of that
species,

Lerneeopoda salmonea (Gisler), '(Pl. VIII,, fig. 26.)

1761. Pediculus salmonis, Gisler, K. S. Vet. Ak. Handl., vol. xii.,
p. 171, Pl. VIII., figs. 1-5.

1761. Lernwopoda salmonea, Linn., Faun. Suec. (2nd edition),
p. 509, No. 2102.

1850. Lernwopoda salmonea, Baird, op. cit., p. 335, P1. XXXV,
fig. 6.

This species was obtained on the gills of a diseased salmon, Salmo salar,
caught in the Firth of Tay in January 1891, and also on the gills of a
trout sent to the Fishery Board’s laboratory from a loch in Sutherland-
shire. Lernwopoda salmonea is a smaller species than any of the others
already mentioned ; the specimen represented by the ficure measured only
about 6mm,

In this species the arms are short and moderately stout. The cephalo-
thorax seen from above is sub-triangular, while the posterior portion of
the thorax assumes a sub-clavate form by gradually increasing in width
towards the distal extremity. The posterior thoracic processes and the
abdomen are very minute (fig. 26).

Lernwopoda cluthe, sp. n. (Pl VIIL, figs. 27-37.)

The cephalothorax in this species is small and sub-triangular. A distinct
and comparatively narrow neck conuects the cephalothorax with the
posterior portion of the body ; this posterior portion is somewhat dilated
and swb-cylindrical, and, 1n spirit specimens, shows a few pseudo-constric-
tions. Two short processes spring from the posterior end of the genital
segment, and the abdomen, which is situated between these processes, 18
very small. The thoracic arms (second maxillipedes) are slender and of
moderate length.

The antennules and antenna are somewhat similar to those of species
already recorded (figs. 30, 31). The mandibles are small, and their
biting margins are finely and somewhat irregularly serrated, and in this
-respect they differ very warkedly from the same appendages in ZLerneo-
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poda gale;. The maxillee (fig. 32) are small, and have the end-joint
armed with two moderately elongate and stout terminal spines. The
anterior foot-jaws (first maxillipedes, fig. 33) are more slender and rather
more elongate than those of Lernwopoda galer (fig. 34).

The male of Lernwopoda cluthe differs considerably from that of
Lernceopoda galei, ov Lernecopoda bidiscalis, and especially so in the
structure of the abdomen aud caudal appendages. In the male of
Lernwopoda cluthe the abdomen is distinctly segmented, and the caudal
furca consists of two slender processes, while in the two other species
named the furca assumes the form of broadly oval, or club-shaped,
appendages, divergent and reflexed upon the abdomen (fig. 37).

The female specimen represented by fig. 28 measures, from the front of
the head to the end of the posterior thoracic appendages, 5mm., and from
the termination of the same thoracic appendages to the extremity of the
elongated second maxillipedes about 8mm. The posterior thoracic
appendages are scarcely 1mm. long, and the length of the ovisacs, which
varies considerably in different specimens, is scarcely 4mm., in the one
represented by the figure.

Habitat.—Attached to the gill-filaments of the Fuller’s Ray, Raia
Jullonica, captured in the Firth of Clyde in April 1897,

This Lernwopod is quite distinet from any of the other species recorded
here. The form of the female; the form and armature of its mandibles,
maxillae, and first maxillipedes, and the general structure of the male, all
differ from any other species of Lernwopod known to me.

Besides the species of Lernwopoda recorded in the preceding notes,
there are other two forms which for the present will have to stand over,
as there has not been time to study their characters sufficiently to allow
of their being included in the present paper. One of these forms was
obtained on the gill-filaments of the grey slate, Raia batis; the other
was obtained on the gillfilaments of the cuckoo ray, Raia circularis,

both from the Firth of Clyde. ,

(Genus Brachiella, Cuvier.

This genus differs from Lernwopoda in having the cephalo-thorax more
or less elongated and moderately slender. The arms (second maxillipedes),
are, as in Lernwopoda, usually separate except at the ends where they are
united to a hard horny button, which serves to anchor the parasite to its
host. In some of the species at least there are two pairs of caudal

appendages,
The following are the species of Brachiclla that have come under my

observation :—

Brachiella rostrata, Kroyer. (Pl VIIL, figs. 38-39.)

1837. Brachiella rostrata, Kr., Naturh. Tidsskr., Rr. 1, vol. 1,
p. 207, Pl IL, fig. 1.

1864. Brachiella rostrata, Kr., op. cit., r.1iL, vol. 2, p. 364, PL
XVIIL, fig. 8.

A number of specimens of this fine species have been obtained on the
gills of large halibut, Hippoglossus vulgaris, brought to the Fish Market
at Aberdeen. In the female of Brachiella rostrata, the mouth-organs
have a close resemblance to those of Lernwopoda. The mandibles and
maxillee of this species are somewhat similar to those of Brachiella
insidiosa. The antennz, which are moderately stout, do not show much
structural development, and the anterior maxillipedes though short have
moderately strong terminal claws.
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The female specimen represented by the drawing (fig. 38) is fully
17mm. in length from the head to the end of the posterior thoracic
appendages. The male of this species, one of which is represented by
fig. 39, measures about 2mm. in length.

Brachiella insidiosa, Heller. (Pl. VILL, figs. 40 and 41.)

1865, Brachiella insidiosa, Heller, Reise der Novara, p. 239,
RLOXXTVE, figi 1

1896. Brachiella insidiosa, Basset-Smith, Ann. and Mag. Nat.
Hist. (6), vol. xviii., p. 14, Pl. VI, fig. 2.

This is a moderately robust species, the cephalothorax is short, and so
are the second maxillipedes. There are two pairs of posterior appendages
to the thorax in this species; those at the posterior angles are elongated
and slender, and the intermediate ones are short (fig. 40). The female
specimen represented by fig. 40 measured about 12:5mm.; the male
(tig. 41) 1s somewhat like the male of Brachiella rostrata.

The mandibles in the female of Brachiella insidiosa are more power-
fully armed than those of B. rostrata ; but the maxille are rather smaller.

Habitat,—On the gills of hake, Merluccius vulgaris, captured in the
Firths of Forth and Clyde, and on hake brought to the Fish Market at
Aberdeen.

Brachiella merluceii, Basset-Smith. (PL. VIIL, fig. 42.)

1896.  Brachiella merlucciz, Basset-Smith, op. cit. (6), vol. xviii.,
p. Pl VL chig .

From Dr. Basset-Smith’s description of this species, which contains all
that is of special note concerning it, I extract the following reference to
the general appearance of the female:—* Cephalothorax of moderate
length, about equal to that of the genital segment, tapsriug towards the
head and bent forward in an obtuse angle. Head slightly widest in
front, the arms (second maxillipedes) not quite so long as the cephalo-
thorax, being united in the whole length by a thin membrane. Organ of
attachment, a chitinous cup with a short pedicle.”

“(renital segment fiddle-shaped, very thick, carrying posteriorly two
parrs of elongated processes; a dorsal pair directed backwards and
outwards and a vertical pair rising on either side of a filiforin abdomen
(post-abdomen, Gerst.), these being directed backwards, outwards, and
upwards, encireling the ovisacs.”

In a concluding note Dr. Basset-Smith directs attention to the peculiar
position which this species occupies in the genus Brachiella. According
to the present classification this species, he says, should be placed with
Anchorella, for in the female the second maxillipedes are short and are
also united in their whole length, but the pecubar Brachiella-form of
the male causes 1t to be placed in this genus.

From the peculiar habit of the animal it i1s somewhat difficult to get a
specimen into a goed position for drawing. Figure 42 gives a side view
of a Specimen measuring about 3'5mm. in length. The antennal
appendages and mouth-organs agree in general structure with other
species of Brachwella.

A certain amount of variation is observable between different specimens,
but the general configuration of the animal, its short arms, and the number
and position of the posterior appendages, are all so characteristic of the
species that there need be little difficulty in identifying it.

I have obtained specimens of this Brachiella on hake captured in the
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Firth of Clyde by the “Garland,” and also on large hake brought to
the Fish Market at Aberdeen. Brachiella merluceii is usually found
attached to the gill-rakers of the hake, and chiefly on the larger’
specimens of the fish.

Genus Anchorella, Cuvier (1817),

In this genus the arm-shaped appendages are very short, and they
are united to each other from the base so as to resemble a single
organ (Baird).

Anchorella emarginata, Kroyer. (Pl. VIIL, figs. 49-51.)

1837. Anchorella emarginata, Kr., Naturh. Tidsskr, =r. i,
vol. 1., p. 287, PI. III,, fig. 7.

A specimen of Anchorella which appears to belong to Anchorella
emarginata, Kr., was obtained on the gills of a twaite shad (Cluprea
finta) captured near Dunbar, at the mouth of the Firth of Forth, in
February 1897. This form, though small, readily attracted one’s atten-
tion because of its extremely long and slender cephalothorax when
compared with the robust form of the body and ovisacs (fig. 49).

The antennules in this species are of moderate length and apparently
three-jointed. The mandibles are very small and armed with a few teeth
(fig. 51). The maxillee are rather larger than the mandibles, and are
provided with three apical spines; the secondary branches of the maxille
are very small (fig. 50). The first maxillipedes are small and moderately
strong ; the terminal claws are small. Dr. Basset-Smith states that in
this species the second maxillipedes are not completely united at their
bases ; this is shown to be the case in our specimen also. In this
particular, Anchorella emarginata does not altogether agree with the
characters of the genus, and seems to form a connecting link between that
aenus and Brachiella. On the other hand, «Brachiclla merluecii, as has
been shown, partakes also of the characters of the same two genera, though
apparently more closely allied to the genus to which it has been
ascribed. It will be observed, further, that in this specimen now under con-
sideration the cephalothorax springs apparently from near the middle of
the genital segment and becomes somewhat attenuated towards the end;
also that the abdomen is so minute that it is not shown in my drawing
(fig. 49). This drawing represents a side view of the specimen, and the
projection of the posterio-lateral lobe on the side next the observer pre-
vents the abdomen from being seen.

The specimen, of which the figure is a representation, measures,
exclusive of the elongated cephalothorax and of the ovisacs, scarcely two
and a half millimeters in length.

Anchorella () rugosa, Kroyer. (PL VIIL, figs. 45-48.)

1837. Anchorella rugosa, Kr., Naturh. Tidsskr., . 1., vol. 1., p.
294, Pl 111., fig. 6.

1850. Anchorella rugosa, Baird, op. cit, p. 338, Pl. XXXV,
fig. 8.

The Anchorella which I ascribe to Kroyer's A. rugosa was obtained on
the gills and gill-covers of the cat-fish, Anarrhichas lupus, Linn., where
1t 1s sometimes not very rare. I find also on the cod-fish what appears to
be the same species of Anchorella. 1t is evident, however, that these

organisms, so far as the British species are concerned, require a more
careful study than they have yet received.
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Anechorella rugosa differs very distinetly from the last, especially by
the structure of the second maxillipedes. In this spacies these appendages
are much more atrophied, being reduced to little more than a small
button-like projection at the anterior end of the robust genital segment.
The cephalothorax is not so elongated as in the form just described ; it is
also proportionally stouter and more rugose. The genital segment is
considerably dilated, and, when looked at from above, or below, has a
nearly square outline, the two sides beiug slightly emarginate or con-
stricted. The ovisacs are stout and of moderate length.

The antennules and mandibles (fig. 47) are somewhat similar to those
of Anchorella emarginata but larger. The maxille are distinctly larger,
besides being somewhat different in structure; moreover, the anterior
maxillipedes are considerably stouter than the same organs of that species,

The male is greatly dilated on the dorsal aspect (fig. 46), and measures
only about a millimetre in length. The anterior and posterior foot-jaws
are stout, aud armed with short but strong terminal claws.

I have obtained Anchorella rugosa on Anarrchichas lupus in the Firth
of Forth and the Firth of Clyde, and also on the same species of fish
brought to the Aberdeen Fish Market. .

It seems to me that Anchorella rugosa, Kr., is quite distinet from
Anchorella emarginata, Kr., as shown by that author's descriptions of the
two_forms. As these descriptions are short, it may be of interest to give
them in the anthor’s own words, which are as follow :—

Abdomine nullo vel indistincto.
Anchorella emarginata, Kr.

“Caput medioere vel parvum, a collo bene distinetum ; collum gracile,
longissimum ; brachia gracilia, brevissima, bulla simplice ; annulus genitalis
dilatatus (latior fere quam longior), obcordatus, postice medio sinum
prebens rotundatum.”

Anchorella rugosa, Kr.

“ Caput latum complanatum, a collo bene distinctum ; collum elongatum
sed crassus, valde rugosum ; brachia fere rudimentaria, quasi in discum
dilatata, bulla minuta, simplice ; annulus genitalis latior quam longior,
sub-quadratus, postice late truncatus, supra infraque rugis sulcisque
1nsignitus.”

. Dr. Baird’s description of Anchorella rugosa, Kr., agrees with that of
Kroyer, but the figure of the species seems to represent some other
form. Kroyer in his remarks on the genus also refers to this difference in
Dr. Baird’s figure. * This waut of agreement is probably due to some
misunderstanding on the part of the artist.

Anchorella rugosa, var. (PL VIIL., fig. 52.)

The specimen represented by figure 52, though it agrees very closely
with that from the Anarrchichas, differs somewhat in the structure and
armature of the mandibles and maxillee ; the antennules also are slightly

different. and will require further study, This form has been obtained
on the haddock (Gadus wglefinus).

Anchorella uncinata, Miiller. (Pl VIIL., figs. 45 and 44.)

1776.  Lernea wuncinata, Muller, Zool. Dan., vol. i, PL
XXXIIIL, fig. 2.

1850. Anchorella uncinata, Baird, op. cit., p. 337, Pl. XXXV,
fig, 9.

Specimens of what I take to be this species are not uncommon on
* Naturh. Tidsskr., R, III., B. ii., p. 366 (1864).
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species of Gfadus, such, for example, as Gadus merlangus, captured in the
Clyde and other parts of the Scottish coasts.

In this species (which belongs to Kriyer's division B) the abdomen is -
quite distinct, and is in the form of a prominent roundish knob. The
cephalothorax, though nearly of the same length, is scarcely so stout as in
Anchorella rugosa, but the second maxillipedes are more produced (fig. 43).
The genital segment is moderately elongate and ovate. The female
represented by the drawing measures about seven millimetres in length,
exclusive of the cephalothorax and ovisacs,

The male, which is very small, has a general resemblance to the male
of Anchorella rugosa (fig. 44).

The female anteunules are moderately stout, and apparently three-
jointed. The maxille are small, somewhat dilated towards the distal end,
and provided with two terminal spines. The first maxillipedes are also
small, they are each armed with a short terminal claw.

Anchorella stellata, Kroyer.

1838-39.  Anchorella stellata, Kr., Naturh. Tidsskrift, gr. 1.,
vol. ii., p. 142, Pl II1,, fig. 5.

1864. Anchorella stellata, Kr.,, op. cit., R, iii., vol. ii., p. 383.

This species of Anchorella was obtained on some gpecimens of hake,
Merluccius vulgaris, forwarded from the Clyde to the Laboratory at Bay
of Nigg. The fishes were captured by the “ Garland” in Kilbrennan
Sound on December 18th, 1899,

In Anchorella stellata the cephalothorax is moderately long and slender,
and has the appearance of being continuous with, and but a prolongation
of, the united second maxillipedes—the head being at one end of the pro-
longation and the chitinous plug, which terminates the maxillipedes, at the
other ; the length of this portion of the animal measures on an average
about 6mm. The genital segment is ovoid in shape and measures about
4mm, in length by fully 2mm. in thickness. When the animal is alive
or only recently dead this segment has the appearance of a pellucid and
almost transparent bag, so that the creature is liable to be passed over
under the belief that it iz only a small roundish mass of mucus ; in spirit
the genital segment assumes a whitish appearance.

The membranous tissue surrounding the second pair of maxillipedes,
and binding them together, is nearly transparent, and the maxillipedes
could be easily seen side by side within their investment ; it could also
be observed that each maxilliped terminated in two or three minute
roundish lobes, which together were arranged in 4 semi-circular manner
round the inferior aspect of the apices of the maxillipedes, while from
between the apices on the upper side proceeded the small chitinous
process by which the creature attached itself to the fish. Moreover, in
each of the specimens of this Anchorella that was examined, the chitinous
process was observed to be adherent to the basal part of a scale, but the
process did not penetrate through the scale, but spread out into a sucker-
like disk between its outer and inner surfaces ; and this sucker-like disk
when closely examined exhibited a series of clear oval markings, which
were arranged at regular intervals, and in a stellate manner, just within
the circumference of the disk. The markings, which could be easily seen
with a hand-lens, did not extend to the margin as shown in Kriyers
figure, but a small portion of the margin formed a continuous rim round
the periphery of the disk; it is from this stellar arrangement of the
pellucid markings that the specific name is derived.

The abdomen is scarcely developed in this species ; it appears as a very
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slightly produced middle portion of the posterior end of the genital
segment, while on each side of it is a minute tubercle representing the
posterio-lateral processes so characteristic of species of Chondracanthus
and Brachiella.

The specimens of Anchorella stellata which I have observed were found
adhering to the scales near the bases of the pectoral and ventral fins,
especially those of the pectorals, of the hake. It is interesting to note
that Kroyer found his specimens of this Anchorella also on the same
species of fish.

In concluding for the present these notes on the copepod parasites of
fishes, I may mention one point which has been of some interest to me in
the course of my study of the structural details of the various species I
have had the privilege to examine. A cursory glance over the plates of
figures which accompany these notes shows that almost all the species
that have been recorded arrange themselves naturally into three distinct
groups by the structure of their mandibles. 1In the group to which
Caligus and Lepeophtheirus belong the mandibles are for the most part
long and slender ; their apex has usually a slight inward curve, and the
inuer edge of this curved portion is minutely serrated; the mandibles in
this group are also usually composed of several more or less distinct joints.

In the second group represented by Chondracanthus the mandibles are
large and falciform—somewhat like a broad-bladed scimitar—with one
edge, and sometimes with both edges, fringed with seta or teeth.

In the third group represented by Brachiella and Lernepoda the
mandibles assume a cleaver-like form, aud the anterior third part, more or
less, of the inner margin is nearly straight and armed with teeth usually
coarse, and sometimes irregular in shape. Other peculiarities of structure
—as for example, that of the antennules, characteristic of certain groups—
may also be observed by anyone who cares to devote a little time to the
study of these interesting organisms. |

I will now proceed to notice briefly a few crustacean parasites of fishes
belonging to some of the groups that have come under my observation,
and my notes will, as in the preceding part of this paper, refer principally
to Scottish species.

(1) BRANCHIURA.
Argulus foliaceus, Linn.

A few years ago this curlous little entomostracan was fouund to be very
common on the greyling, Thymallus vulgaris, in the upper waters of the
Clyde. So much were these fishes infested by the little parasites that
they were blamed for being the cause of the unhealthy appearance which
these fishes at this time had assumed. A friend secured a number of the
parasites and sent them to me, and promised to try and obtain some
more. It happened, however, that within the next few days a heavy
rain set in and flooded the river, and he was thus prevented from securing
other specimens; and when the weather moderated he found that the
Argulus had all disappeared, and that the fish had assumed a more
healthy appearance.

Argulus foliaceus has also been taken on the three-spined stickleback,
Grasterosteus aculeatus, in the Union Canal near Edinburgh, by Miss
Janet Carphin, who kindly presented me with a few specimens,

Several species of Argulus have been described by Continental writers
on parasitic crustacea, but 4. foltaceus is the only one I know of as
ocecurring in Scottish waters.
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(2) IsoropA PARASITA,

Several species of the parasitic Isopods of fishes have been observed,
of which the following may be referred to:—

(nathia marillaris (Mont.).

Specimens of Gnathia, which 1 consider to belong to this species, have
been found adhering to the gills of the common gurnard, T'rigla gurnardus,
and of the lemon sole, Pleuronectes microcephalus, sent by the * Garland ”
from the Clyde to the Laboratory at Bay of Nigg. Females only of the
Gnathia were observed, and in each case the Isopod was attached to the
gills, under the gill-covers.

Alga stromii, Liitken.

A specimen of this Isopod was presented to me by one of the men on
board a beam-trawl fishing boat belonging to Granton. The crustacean
was found adhering to a large cod captured in the North Sea a consider-
able distance south-eastward of May Island.

Alga tridens, Leach.

A specimen of this species was brought to me by a Rothesay fisherman,
who obtained it on a cod he had captured on his fishing lines in Rothesay
Bay. One was obtained on a torsk in Aberdeen Fish Market on 15th
September 1899.

Aga monophthalma (Johnston).

A fine specimen from a large cod captured by one of the Shetland
fishing boats was handed to me for examination; it undoubtedly
belonged to the species named, as described and fignred in Prof. G.
O. Sars’ Crustacea of Norway, vol. ii.

I have had an opportunity of examining another fine species of 4ya,
viz., Aga psora. The species is included 1u the Dritish fauna, but the
specimens I saw were obtained on cod captured in Icelandic waters.

Cirolana borealis, Lilljeborg.

This Isopod is not very rare in the deeper parts of the Clyde, as, for
example, to the east of Arran, in Kilbrennan Sound, and Loch Fyne, but
I have never happened to find 1t there as a parasite. It has, however,
been found adhering to several of the fishes brought to the Fish Market
at Aberdeen, and on one or two occasions it was observed to be
moderately frequent. [ have notes of its occurrence on the following
fishes:—The grey skate, Raia batis; the saithe, Gadus virens; the torsk,
Brosmius brosme ; and the conger, Conger vulgaris. The Cirolana were
observed on the saithe in June, and on the conger in October, and on the
other two species of fishes during the intervening months,

(3) AMPHIPODA PARASITA.

There are only two Amphipods to which I wish to refer, viz. (—

Callisoma crenata, Spence Bate.

So far as T have been able to study the habits of this Amphipod, it
seems to be a species whose energies are devoted for the most part to the
removal of dead and decaying animal matter, rather than the destruction
of living tissne. It would seem, however, that it does not confine its
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operations to decaying animal matter, but is ready to attack living
organisms should there be a favourable opportunity for doing so. In
October last, when examining some specimens of (Galeus canis in the Fish
Market at Aberdeen, which had just been landed from one of the trawlers,
a large male was observed to be infested with small amphipods. These
amphipods belonged to the species named above— Callisoma crenata. 1t
was found, on the cioser examination of the fish, that the amphipods had
penetrated the skin at the base of and immediately behind the claspers,
and were burrowing in crowds in the hole they had formed. The skin
and flesh of the fish appeared to be much injured by the parasites.
Specimens of the same kind of fish were on one or two subsequent
occasions observed to be similarly infested with the Callisoma,

Laphistius sturionis, Kroyer.

This Amphipod has been observed adhering to the cod, and also to the
back of the angler, Lophius piscatorius, but only on the surface of the
skin, and not, like Callisoma, burrowing in the flesh of the fish.
Laphistius has been obtained as a parasite in the Firth of Forth and
in the Firth of Clyde.

The following list contains the names of fishes on which the crustaceans,
recorded in the preceding notes, were found :—

List orF Fisags oN wHICH .CoPEPOD-PARASITES HAVE BEEN FOUND.

Scientific names.

T'rrgla lineata, Gmelin.

Trigla cuculus, Linn.

Trigla lucerna, Linn,

Trigla gurnardus, Linn,
Agonns cataphractus, Linn.
Zeus faber, Linn.

Lophius piscatorius, Linn.
Gobius minutus, Gmelin.
Callionymus maculatus (Bonap.,).
Cyclopterus lumpus, Linn.
Anarrhichas lupus, Linn,
-(Fasterosteus aculeatus, Linn,
Gasterosteus spinachice, Linn.
(farlus callarius, Lann,

(Fadus eglefinus, Linn,

Gadus minutus, Linn,

Gadus merlangus, Linn,
GGadus virens, Lann.

Gfadus pollachius, Linn.
Merluecius vulgarts, Cuv,
Molua molva, Linn,

Onos (Motella) cimbrius, Linn,
Brosmius brosme, Cuv,
Hippoglossus vulgaris (Flem.,).
Drepanopsetta platessoides.

Bothus (Rhombus) maxvmus, Linu,

Bothus rhombus, Linn,
Pleuronectes platessa, Linn.
Plewronectes microcephalus, Don,
Pleuronectes eynoglossus, Linn,
Pleuronectes limanda, Lann.

Common names.

The Streaked Gurnard.

The Red Gurnard.

The Sapphirine Gurnard.

The Grey Gurnard.

The Pogge.

The John Dory.

The Angler.

The Spotted Goby.,

The Spotted Dragonet,

The Lump-Sucker or Cockpaidle
The Cat, or Wolf-fish.

The Three-spined Stickleback.
The Fifteen-spined Stickleback.
The Cod.

The Haddock.

The Poor or Power-cod.

The Whiting.

The Cod-fish or Saithe,

The Pollack or Lythe.

The Hake.

The Ling.

The Four-bearded Rockling.
The Torsk or Tusk.,

The Halibut.

The Long-Rough Dab.

The Turbot.

The Brill.

The Plaice.

The Lemon Dab. TLemon Sole.
The Pole Dab. Witch Sole.
The Common Dab.
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I.1sT oF FISHES oN WHICH PARASITES HAVE BEEN FouND—continued.

Scientific names. Common names.
Pleuronectes flesus, Linn., The Flounder.
Solea vulgaris, Quen. The Sole. Black Sole.
Salmo salar, Linn, The Salmon.
Salmo truita (Flem.). The Sea-trout.
Clupea sprattus, Linn, The Sprat.
Clupea finta, Linn. The Twaite Shad.
Conger vulgaris, Cuv. The Conger.
Orthagoriscus mola, Linn. The Short Sun-fish.
(aleus canis, Linn, The Tope, or Toper.
Lamna cornubica, Cuv. The Porbeagle Shark.
Seylliwm eanicula, Linn. The Lesser-spotted Dog-fish.
Raia batis, Linn, The Skate. Grey or Blue Skate.
Raia clavata, Linn., The Thoruy. Thornback Skate.
Raia oxyrhynchus, Linn. The Long-nosed Skate.
Raia fullonica, Liun. The Shagreen Ray, Fuller’s Ray.
Raia cireularis, Couch. The Cuckoo Ray, Sandy Ray.

The number of fishes in this list is forty-seven. The majority of them
have yielded one or two kinds of parasites only, while on a few as many
as four and five different species have been obtained. The grey skate
has yielded the largest number of parasites of any of the fishes examined,
six different kinds having been found on specimens of this species. They
comprise Caligus curtus, Trebius caudatus, Chondracanthus annulatus,
Charopinus dalmannir, Lerneopoda sp, and Cirolana borealis. The
saithe and the torsk come next with five species each. The hake and
the toper have yielded four, while three each have been obtained on the
common gurrard, the halibut, the turbot, the plaice, the conger, and
the sun-fish. Eleven fishes have yielded two, and twenty-six only one
species of parasite each.

CoNcLUDING REMARKS.

The study of the distribution of these organisms is still being continued,
and their habits and development will also form subjects of research as
opportunities occur. It is probable that there is scarcely a fish within the
Scottish seas, as there doubtless is in other seas, which does not at one
time or other during its life harbour one or more crustacean parasites, and
this 1tself furnishes a sufficient reason for the study of these creatures, and
in this study more than one interesting problem is still awaiting solution.
For example, we find, on the one hand, a species such as Caligus curtus,
which seems to have no limit to the number of fishes from which to
chonse an associate for itself ; on the other hand, we see a ecrustacean,
such as Lernceopoda bidiscalis, which appears to be limited not only to
a particular kind of fish, but also to a particular part of that fish. The
interest in the difference between these two forms is increased when it is
remembered that both in their early stages of life are free-swimming, and
that they live in a medinum which is favourable to their dispersal over a
wide area ; moreover, there are fishes of various kinds passing from time
to time within easy reach of both during their free-swimming stages.
How comes it, then, that in the one case the limit of existence in the
adult 1s so greatly circumscribed, whilst there is almost unlimited scope
in the other ?

There is, of course, a possible explanation which might to a certain
extent account for the difference I have alluded to, and that is that the
difference 1s the product of the Zabitat; in other words, that the animals
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were practically the same species, and that the differences observed 1n
their form and structure were simply the result of the difference
in the mode of life they had happened to adopt.  One might, in support
of such an explanation, point to the close resemblance to each other of the
young of the so-called different species—a resemblance so close that at
this early stage it is difficult even for an expert to decide in some cases
which belongs to one species and which to the other.

[t must also be admitted that in the adult forms of certain species
modifications are observed which have a provoking tendency to bridge
over the space that intervenes between one species and another, and
which are exceedingly troublesome to the systematist.

Notwithstanding all this, however, the explanation 1 have referred to
can scarcely be considered tenable, except to a very small extent. There
are too many difficulties in the way of accepting such an explanation ;
but it shows that even in a limited subject like that of the parasites of
fishes there is still work for the theorist as well as for the student who
simply deals with the practical aspect of the study.

DESCRIPTION OF THE PLATES.

PLATE V.

Thersites gasteroster, Pagen.

Fig. 1. Female, dorsal view x 40,
Fig, 2. Antennule . v x  380.
Fig. 3. Antenna . : x 253.
Fig. 4. Posterior foot-jaw . x 833.
Fig. 5. Foot of first pair x 253.
Fig. 6. ,y fourth ,, . : . . ‘ x 253.
Fig. 7. Abdomen, dorsal view . . : : : x 127.
Caligus curtus, Miill,
Fig. 8. Female, dorsal view x  48.
Fig. 9. Antenna . : . . : x 3.
Fig. 10. Sternal fork : . 3 . x 53.
Fig. 11. Second foot-jaw . : : : x  40.
Fig. 12. Foot of fourth pair x 18,
Caligus rapax, M.-Edw.
Fig. 13. Female, dorsal view. . . . : . S
Fig. 14. Male B : . . . | T
Fig. 15. Mandible - . . , . ; . % 168.
Fig. 16. One of the palpi—male . . : : ; ol gl
Kig. 17. Sternal fork : : . : : : : x  80.
Fig. 18. Posterior foot-jaw : : - : - e e 40,
Fig# 19. Foot of fourth pair . : . . . . x40,
Caligus diaphanus, Nordm.
Fig. 20. Female, dorsal view x 114,
Fig. 21. Male - : ; . . x 19,
Fig. 22, Mandible . . - . . x 253.
Fig. 23. Sternal fork : . : : . x 160,
Fig. 24. Posterior foot-jaw .. : . : . )
Fig. 25. Foot of fourth pair : . . . : g o 80
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Lepeophtheirus pectoralis, Miill.

Fig. 26. Female, dorsal view,
Fig. 27. Male 3\
Fig. 28. Mandible . . : .
Fig. 29. Sternal fork : : : ‘
Fig. 30. Posterior foot-jaw
Fig. 31. Foot of fourth pair
Lepeophtheirus nordmanni (M.-Edw).

Fig. 32. Female, dorsal view y . : :
Iig. 33. Antenna . ; : : : : A
Fig. 34, Mandible
Fig. 35, Sternal fork
Fig, 36, Posterior foot-jaw
Fig. 37. Foot of fourth pair

Lepeophtheirus hippoglossi (Kr.).
Fig. 38. Female, dorsal view
Fig. 39. Male v : : : :
Fig. 40. Mandible ' : . : .
Fig. 41. Foot of fourth pair
Fig. 42, Foot of fifth pair

Lepeophtheirus thompsoni, Bairvd.
Fig. 43. Female, dorsal view . -
Ifig. 44, Sternal fork . . : ;
Fig. 45, Antenna . : : : .

PLATE V1,

Lepeophtheirus h tppoglossi (Kr.,),
Fig. 1. Posterior foot-jaw i .
Fig. 2. Sternal fork

Lepeophtheirus stromi, Baid,
Fig. 3. Female, dorsal view
Fig. 4. One of the palyi .
Fig. 5. Sternal fork :
Fig. 6. Foot of fourth paiv
Iig. 7. Foot of fifth pair .
Iig. 8. Newly-hatched specimen
Lepeophtheiyus pollachii, Bassot-Smith.

Fig. 9. Female, dorsal view
IMig. 10, Male, dorsal view
Fig, 11, Antenna |
Fig. 12, Mandible
Mg, 13, Sternal fork :
Fig, 14, Second foot-jaw, fomale
g, 15, oot of fourth pair

/.-r*prnpﬁfflr*J'J‘HH (7) uh.wm':m, Baird.
Mg, 16, Female, doysal View = .
Fig, 17, Antonna . .
Fig, 18, Sternal fork .
g, 19, I'oot of fonril P
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Trebius caudatus, Kr.

Fig. 20. Female, dorsal view : - . : . d X 616
Fig. 21. Male 7 . . . <1
Fig. 22. Antenna . ‘ : . : : . o x40,
Fig. 23. Sternal fork : x  80.
Fig. 24. Mandible % 103.
Fig. 25. Posterior foot-jaw x 40,
Fig. 26. Foot of fourth pair x 26.
Dinematura producta (Mill.).
Fig. 27. Female, dorsal view X 33
Fig. 28. Antenna . x 13.
Fig. 29. Mandible . X 83
Fig. 30. Anterior foot-jaw : : . - . x 13.
Fig. 31. Caudal furca . - : . : : SRR
Felthrogaleus coleoptratus, Guérin.
Fig. 32. Female, dorsal view : . . : : - s (o
Pandarus bicolor, Leach.
Fig, 33. Female, dorsal view S.

Fig. 34. Male (?) 5

Fig. 35. Antenna, female

Fig. 36. yy»  Mmale :

Fig. 37. Foot of second pair, female .
Fig, 38. - - male .

39.

SC G 0 X M
s
] |

Lemargus muricatus, Kr.

Fig. 39. Female, dorsal view : . . : S afed
Fig. 40. Mandible ‘ . : : . : @ bcen53:
Iig. 41. Anterior foot-jaw . . : . . AN
Fig. 42. Posterior foot-jaw : . : : : o Xt 2

PLATE VII.
Clavella happoglossi, Kr.

Fig. 1. Female, dorsal view <10,
Fig. 2. Antennule x 05.
Fig. 3. Antenna . x  40.
Iie. 4. Mandible % 500.
Kig. 5. Posterior foot-jaw x 84,
Fig. 6. Foot of first pair . x 126,
Lerneenicus spratte (Sow.).
Fig. 7. Parasite in situ on eye of sprat . ~ Ry Natural size.
Fig. 8. Female, dorsal view : : : - . . X T
Fig. 9. Antennule : . : : - : o 0% 0N
Fig. 10. Antenna . . . : : : : . x 80.
Lerneea branchialis, Lin.

Fig. 11. Female, dorsal view : : . : . pren By ).
Fig. 12 " Var. : : - - A . : x 1%
Lerneea nunuta, n. sp.

Fig. 13. Female, dorsal view . A : ; . _ h -

Heemobaphes eyclopterina (Fabr. )

Fig. 14. Female, dorsal view - : - . - : ot ol
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Hwmobaphes ambiguus, n. sp.
Fig. 15. Female, dorsal view
Oralien asellinus (Linn. )

Fig. 16. Female, dorsal view : :
Fig. 17. Antennule : . : :
Fig. 18. Mandible

Chondracanthus cornutws (Miill. ).

Fig. 19. Female, dorsal view

Fig. 20. Antennule

Fig. 21. Antenna .

Iig. 22, Mandible

Fig. 23. Anterior foot-jaw

Fig. 24, Male, dorsal view

Fig. 25. Foot of first pair

Fig. 26. Foot of second pair : .
Fig. 27. Female, dorsal view, var. : -
Fig. 28. Antennule

Fig. 29, Mandible :

Fig. 30. Foot of second pair

Fig. 31. Foot of first pair

Chondracanthus flure, Kr,

Fig. 32. Female, dorsal view
Fig. 33. Antennule
Fig. 34. Mandible

Chondracanthus clavatus, Basset-Smith.

Fig. 35. Female, dorsal view
Fig. 36. Antennule : .
Fig. 37 Mandible . :

Chondracanthus limande, Kr.

fig. 38. Female, dorsal view
Fig. 39. Antennule : . : : ; .
Fig. 40. Mandible : : . . ; .

Chondracanthus solew, Kr.,

Fig. 41. Female, dorsal view : :

Fig. 42. Antennule

Fig. 43. Mandible .

Fig. 44. Antennule, male . . : : . :
Fig. 45. Foot of second pair . . g : :

Chondracanthus annwlatus, Olsson,

Fig. 46. Female, dorsal view

Fig. 47. Male 55 : : . : .
Fig. 48. Antennule, female : : : : ‘
Fig. 49. Mandible . .
Fig. 50. Antennule, male

Fig. 51. Antenna "

PLATE VIII.

Chondracanthus reus, De la Roche.

Fig. 1. Female, dorsal view ;
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Thysanote ympudica (Nordm. ).

Fig. 2. Female, dorsal view . : : : x 9.
Fig. 3. Mandible x 250.
Fig. 4. Maxilla % 250.
Fig, 5. Anterior foot-jaw x  80.
Charopinus dalmanni (Retz. ).
Fig. 6. Female, dorsal view : : . . S ST g
Fig. 7. Male, side view . : : . . - e (P A
Fig. 8. Antenna , : : . : : . . x 168,
Fig. 9. Mandible . ; i : : : o X 127
Fig. 10. Maxilla . : : : . . : X278
Lernceopoda elongata (Grant).
TFig. 11. Female, dorsal view X 4°7.
Fig. 12. Antenna . X 3.
Fig, 13. Mandible x 80,
Fig. 14. Maxilla . ; et 80
Flg. 15. Anterior foot-jaw x 40,
Lernwopoda galei, Kr.
Fig. 16. Female, side view x 4.
Fig. 17. Male, side view . x 16.
Fig. 18. Antennule, female x 126.
Fig. 19. Antenna, 0 x  20.
Fig. 20. Mandible x 126.
Fig. 21. Maxilla . x 126.
Fig. 22. Anterior foot-jaw, female X 3.
Fig. 23. Anterior foot-jaw, male x  64.
Fig. 24. Posterior foot-jaw, ., x 64.
Kig. 25. Abdomen, . x  26.
Lernwopoda salmonea ((isler. ).
Fig. 26. Female, dorsal view . ‘ : : : S
Lernwopoda cluthe, n. sp.
Fig, 27. Female, side view ]
Kig. 28, < dorsal view : % '7°B.
Fig. 29. Male, side view . . X 42,
Fig. 30. Antennule, female . x 195.
Fig. 31. Antenna , x 195.
Fig. 32. Mandible x 380,
Fig. 33, Maxilla . . x  380.
Fig. 34, Anterior foot-jaw : x  80.
Fig. 85. Anterior foot-jaw, male . % 98.
Fig. 36. Posterior foot-jaw ,, . . . X 95.
Fig. 37. Abdomen AL - - . - . X 53.
Brachiella rostrata, Kr,

Fig. 38. Female, dorsal view x 4°7.
Fig. 39. Male, side view . . x 18
Brachiella insidiosa, Heller.

Fig. 40. Female, dorsal view , % 35,
Fig. 41. Male, side view . . - < 9.
Brachiella merluceit, Bassett-Smith.

Fig. 42. Female, side view : , 53

M
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Anchorella uneinata (Miill, ).

Female, side view
Male, side view

Anchorella rugosa, Kr.
Female, side view
Male, side view,
Mandible .
Maxilla

Anchorella emarginata, K.

Female, side view

Maxilla
Mandible .

Anchorella (? ) rugosa, var.
Female, side view :
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