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A Revision of the British Species of Fresh-water Cyclopide
and Calanide.

Nowmere amongst the Entomostraca is there a group whose
members offer greater difficulties as to specific diserimination
than the genus Cyelops. In the first place, the changes under-
gone by each animal in the course of individual development are
very extensive and have been as yet only imperfectly investi-
gated. There can be no doubt that many so-called species have
been founded upon forms which represent only transitory evolu-
tionary phases, and as, not only amongst Crustacea but in many
other groups of animals, the function of reproduction is certainly
by no means confined to fully-developed adults, it is certain that
we cannot entirely rely on the presence of ovisacs or other
reproductive organs as conclusive evidence of the morphological
maturity of the animals in which they occur. INor is there in
most cases any salient feature, such as an easily distinguished
peculiarity of colour or form, which can enable one at a glance,
by the help of an ordinary hand lens, to distinguish between
nearly related species. It therefore becomes a mnecessity to
dissect and examine under high microscopic powers very large
numbers of specimens; and even when this is done, variations
dependent upon race, habitat and other circumstances are so
abundant that it often becomes a work of the greatest difficulty
to decide as to the species to which any particular specimen
may belong.

No wonder then that much confusion prevails in the nomen-
clature of these species: it is, indeed, rather wonderful that the
confusion is not still greater, more especially when it is remem-
bered that many copious authors have furnished only written
deseriptions of their species—drawings being absolutely essential
to a proper understanding of minute points of specific difference.
T cannot pretend to have cleared up all the doubtful points even
amongst the small number of species noticed in this paper, nor
do I suppose that no new or unrecorded species have been missed
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4 A REVISION OF THE BRITISH SPECIES OF

amongst the numerous collections which I have had to examine.
There will certainly, for many a year, be plenty of scope for the
energy of collectors even if they limit their researches only to the
discovery of new species. The two counties of Northumberland
and Durham present probably as good an area as can anywhere
be found for the prosecution of this kind of work, their numer-
ous salt-marshes, moorland tarns and pools offering a fine field
for research. Several of the most interesting species noticed in
the following pages have heen found within the confines of the
two counties which we have been used to consider as the proper
hunting ground of the Tyneside Field Club; but in these days
of rapid and easy railway communication there seems no reason
to restrict the survey of the Club within what are frequently
mere arbitrary boundaries resting upon no important physical
characters.

In the preparation of this paper I have had the very valuable
help of many friends, to whom my best thanks are due :—to the
Rev. Canon Norman, D.C.L., F.R.8,, for a fine collection of
tow-net and hand-net captures from almost all parts of England
and Scotland, and from Lough Neagh and other localities in
Ireland ; to Mr. Thomas Scott, F.L.S., of the Scottish Fishery
Board, for many very interesting species from various districts
of Scotland; to Mr. D. J. Scourfield, for numerous gatherings
from the neighbourhood of London. To Professors G. 0. Sars
of Christiania, B. W. Thomas of Chicago, M. Richard of Paris,
and Herr 5. A. Poppe of Vegesack, Hanover, I am also much
indebted for the communication of specimens and other valuable
information.

As regards the illustrative drawings now given, it may be
explained that T have not thought it necessary to figure over
again such species as were fairly well done in my Ray Society
Monograph, except that in the genus Cyelops I have given in
each case a single new figure of the entire animal. These, T
think, will be useful as affording a ready means of comparison
as to the exfernal characters of the species. I regret that
Cyclops Ewarti forms an unavoidable exception to this state-
ment, no specimens of that species being attainable,
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FRESH-WATER CYCLOPIDAE AND CALANIDZ. 5

The reference numbers given in the lists of synonyms indi-
cate the memoirs to which similar numbers are attached in the
appended ¢ Bibliographical Index.”

Famy CYCLOPID.E.
Gexus CYCLOPS, Miiller.
A, Anterior antenne elghtoen-jointed.

1. Cyclops elongatus, Claus, (P1. I., figs. 1-5).
1863. Cyclops elongatus, Claus (18), p- 97 pl. XTI, figs. 1, 2.

W % Heller (23), p.

1880. i ¥ Rehberg (33), p 538

1883 e Cragin (40),p ,pL. L, figs.1,19-23.
1885. ,, » ,.1(1}1}' (44), p- 207

Body gradually tapering from before backwards ; none of the
segments much produced laterally, posterior angles of the first
three rounded off or obtuse, those of the much smaller fourth
and fifth segments somewhat produced backwards and acutely
angulated ; abdomen about half as long as the cephalothorax,
margins not denticulated; caudal rami rather stout, about as long
as the last two abdominal segments; principal caudal sete half
as long as the body of the animal. Anterior antennte eighteen-
jointed, searcely as long as the first body-segment. The last
joint of the outer branch in the second, third, and fourth pairs
of feet has three spines on the outer and three sete on the inner
margin, the first of the three spines being smaller than the other
two. The fifth foot is two-jointed, the basal joint rather short
and wide and bearing a single long seta, the second joint elon-
gated, narrow, and having at the extremity a short, awl-shaped
spine and a long seta. Length 1-4 mm.

This species seems to be very uncommon, and has been noticed
only by Professor Claus and Rehberg in Germany, by Heller
in the Tyrol, and by Cragin in Ameriea, where it occurred
¢sparingly in a rain-pocl near the Cambridge Museum of Com-
parative Zoology.” The chief characteristic of the species is
the division of the seventh joint (as it would be counted in the
seventeen-jointed species) into two, thus giving eighteen joints
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6 A REVISION OF THE BRITISH SPECIES OF

to the antenne. The measurement given by continental authors
is about twice that of British specimens.

C. elongatus was found plentifully in a gathering sent to me
by the Rev. Dr. Norman, F.R.S., from “pools near Broomley
Lough, Northumberland.” This is the only British habitat
known to me.

B. Anterior antenne seventeen-jointed,

a. Reaching, when reflexed, beyond the posterior margin of the
first somite.

2. Cyclops signatus, Koch (PL IL, fig. 5).
Antenna with serrated ridge.

1820. Monoculus quadricornis albidus, Jurine (3), p. 44, pl. I,
figs. 10, 11.
1841. Cyelops signatus, Koch (4), H. 21, tab. VIIL.
1850. s»  quadricornts var. ¢., Baird (), p. 208,
pl. XXIV., fig. 5.
1857. »  coronatus, Claus (13), p. 29, pl. IL., figs. 1-11.

1863. ,, 5 Claus (18), p. 97, pl. 1L, fig. 163
pl. X, fig. 1.
1863. yy  signatus, G. O. Sars (20), p. 33.
1863. »»  coronatus, Lubbock (19), p. 199.
1872. ?. - Fric (24), p. 218, fig. 11.
1874. »  Clausii, Poggenpol (26), p. 70, pl. XV.,
figs. 4-14.

1875. s signatus, Uljanin (28), p. 29, pl. IX., figs. 6-11,
pl. X1, fig. 8.

1876. s coronatus, Hoek (29), p. 12, pl. 111, figs. 1-11.

1878. s Signatus, Brady (32), p. 100, pl. XVII.,

figs. 4-12.
1883. = »  var. fasciacornis, Cragin (40), p. 3,
pl. 1L, figs. 1-14.
1885. ,, sy Daday. (44), p. 208.
1886. 5 i Vosseler (464), p. 189, pl. IV,
figs. 1-5.

Antenna with simple ridge.

1820. Monoculus quadricornis fuscus, Jurine (3), p. 47, pl. 111,
figs. 2—4.
1850. Cyelops quadricornis, var. . Baird (7) 1).202,1)I.iXIV.,
ig. 4.
1857. sy tenuicornis, Claus (13), p.81, pl. I1T., ﬁgs.lil 1%
1863. 2 o Claus (18),p.99,pl. L., fig.3; pL.IL.,
fig. 17; pl. 1V., fig. 5.

1863. v annulicornis, G, 0. Sars (20), p. 34.

1863, v tenuicornis, G. 0. Sars (20), p. 33.

71



FRESH-WATER CYCLOPIDA AND CALANIDA. 7

1863. Cyelops tenuicornis, Lubbock 19), p. 202.
18728 5 Fric. (24), p. 219, fig. 12,
1875. ,,  Clausii, Poggenpol (26), p. 70, pl. XV,
figs. 4-11.
1875. ,, tenuicornis, Uljanin (28), p. 30, pl. I1X,,
figs. 12, 13.

1876. i -~ Hoelk (29), p.12, pl. I11., figs.1-11.

1878. " o Brady (32), p. 102, pl. XVIIL,
figs. 1-10.

1883. i " Cragin (40), p. 8, pl. IT,, figs. 1-14.

1884. 3 i Herrick (41), p. 153, pl. ., fig. 16.

1885. " i Daday (44), p. 211.

1886. 5 o Vosseler (464), p. 189, pl. IV,
figs. 6-10.

Herrick, in his “Final Report on the Crustacea of Minnesota,”
expresses the opinion that the two forms known under the names
signatus or coronatus and tenuicornis represent but different stages
of development of the same species. In this opinion, after an
examination of all the material at my disposal, I am disposed to
agree, though until the actual course of development has been
watched in artificially bred specimens, one cannot be quite cer-
tain. The serrated edges of some of the joints, and the serrated
rib on the last joint of the antenna, in the signafus form, seem
to represent the ultimate, as the smooth joints and rib represent
the penultimate ({enuicornis) stage of growth. The pectinate
armature of the second joint of the antenna, which I have figured
in the Ray Socicty Monograph as a character of C. signatus, I
find to occur also in C. fenuicornis. Nor can the frequent pre-
sence of ovisacs in C. fenuicornis be held certainly to indicate
the maturity of the individual, parthenogenesis being so fre-
quent a phenomenon amongst the Entomostraca.

This species, in both its forms, is widely distributed: it is in
fact one of the commonest species, not only in the British
Islands but on the Continent of Europe and in North America,
having been recorded as occurring in Scandinavia (Sars), Ger-
many (Claus, Rehberg, &c.), Bohemia (Fric), Tyrol (Heller),
France (Richard), Holland (Hoek), America (Herrick). In Great
Britain, both forms of the species are very common and con-
stantly occur together, as indeed they must necessarily do if the
view of their relationship here adopted he correct,
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8 A REVISION OF THE BRITISH SPECIES OF

3. Cyclops strenuus, Fischer (Pl II., figs. 1-4).

1820. Monoculus quadricornis rubens, Jurine (3), p. 1, pl. L.;
pl. 11., fig. 1-9.
1841. Cyelops pictus, Koch (4), H. 21, pl. 1.
1851. y»  Strenuus, Fischer(8),p. 419 pl. IX., figs.12-21.
1853. 3 gzmdncomas Lilljeborg (9) P- IaO pl DR,
figs. 5, 6; pl. XV., ﬁﬂ'a 1-12
pl. _KXTI fig. 19.
1857. »  brevieaudatus, Claus (13), p. 34, pl. II ﬁw 12.
1863. 3 Lubbock (19), p. 200.
1863. 4 C'lmasn Lubbock (19), pl. XXXIT., figs. 12-14.
1863. 5 st}enm(? G. 0. Sars tZD), p- 27. .

1872. 5 b:eucm(d(rtus Fric (24), p. 221, fig. 15.
1878. v Strenuus, Bmdy (32), p-104, pl. X , figs.1-7.
1885. 4 »  Daday (44), p. 216.

1886. ¥ »  Yosseler (461), p. 195, pl. IV.,

figs. 18-22.

Though not nearly so common a species as the foregoing,
C. strenuus seems to be pretty generally distributed, having
been found in Russia by Fischer, in Norway by G. 0. Sars, in
Germany (Claus), Hungary (Fric), Holland (Hoek). It has not,
however, as yet been noticed in America.

I have notes of its occurrence in the following British locali-
ties: Belsay and Plessey, Northumberland; Seaton Marsh, county
Durham ; Staithes, Yorkshire; Llanfairfechan, North Wales;
(&.8.8.); Loch Leven, Kinross (Mfr. 7. Seott) ; Lambton Park,
county Durham ; Loch Rutton and Carlingwark Loch, Kirkcud-
brightshire ; (nasmem and Lough Neagh (Rev. Dr. Norman).

4. Cyclops abyssorum, G. 0. Sars (P1. IIL.).
1863. Uyclops abyssorum, G. O. Sars (20), p. 29

Female.—Body subtruncate in front, gradually tapering back-
wards, first segment forming at least half the length of the
cephalothorax ; the second, third, and fourth segments are not
greatly produced laterally, but are abruptly narrowed in front
and the posterior margins form acute angles laterally ; the fifth
segment is short, narrow, and much constricted in front: the
abdomen is more than half as long as the cephalothorax, its
first segment not greatly narrower than the last thoracie, wider
in front and equal in length to the following three segments;
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FRESH-WATER CYCLOPIDE AND CALANID.E, 9

candal rami slightly divergent, ncarly as long as the preceding
three segments, each marked by a longitudinal ridge, which is
continued faintly over the last abdominal segment; the two
principal sefw ave of nearly equal length, the inner somewhat
the larger, but shorter than the abdomen, and more than twice
as long as the neighbouring lateral seta; outer lateral more than
half as long as the inner; marginal seta situated near the ex-
tremity of the furea: the posterior margins of the abdominal
segments are obscurely dentated except the last, which bears a
series of minute hairs. Anterior antennw slender, reaching back-
wards to the third segment of the body, and provided plentifully
with sete, especially fowards the base. Posterior antennw long
and slender, the posterior margins of all the joints bearing
patches of short hairs arranged in a pectinate manner; while
the third joint has its anterior margin armed with a series of six
moderately long, equal sete, besides the usual apical hairs.
Branches of the swimming feet all three-jointed and nearly
equal in length, except in the fourth pair, where the inner
branch is distinetly the longer: in the first and second pairs
the marginal spines of the last joint of the outer branch are
three in number, in the third and fourth pairs only two: the
inner branch of the fourth pair has the last joint prolonged
externally, forming a process about half as long as the terminal
spine. Fifth foot composed of two nearly equal joints, first joint
with one seta of moderate length, second with one long and one
short seta. The animal is almost colourless. Length about
2 mm.

Taken in gatherings made by the deep net in Windermere and
Coniston Water, but by no means plentiful : August, 1883.
Prof. G. O. Sars has kindly examined specimens from one of
these localities and identifies them as belonging to C. abyssorum.
It occurs also in gatherings from Loch Awe, Loch Ness, Loch
Achray, and Loch Lomond, Scotland; and in Broomley Lough,
Northumberland (Rev. Dr. Norman). The foot-jaws do not pre-
sent any characteristic features. This species has hitherto been
recorded only by Prof. Sars, who found it at a depth of 40-50
fathoms in Maridals-water near Christiania.
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10 A REVISION OF THE BRITISH SPECIES OF

I am rather disposed to look upon (. abyssorum as a deep-
water variety of C vicinus, the differences between the two
forms being merely matters of degree; the most important point
is, perhaps, the length of the anterior antennw, which are de-
cidedly shorter and thicker in C. wicinus: the peculiar setose
armature of the antennze is seen, though more feebly, in C.vicinus :
the characters of the fifth feet, the abdomen, and caudal rami
are alike in both forms.

5. Cyclops Scourfieldi, G. 8. Brady (PL. IV.).
1863. Cyeclops Leuckartii, G. 0. Sars (20), pl. VL, figs. 6-8,
p- 80 (not C. Leuckarti, Claus).
%emale.—Body slender, subtruncate in front and tapering
aradually backwards ; thoracic segments rounded off behind and
not produced into angles laterally; the last segment smaller
than the rest, from which it is separated in front by a deep
constriction : first abdominal segment nearly as wide as the last
thoracie, slightly wider in front than behind, and longer than
the three following segments combined: caudal rami as long as
the two preceding segments, the innermost of the two median
tail-sette is the longest and equal to the length of the abdomen,
the other only slightly shorter; the two lateral setee short and
subequal ; between the principal seta and the inner lateral
there is a fifth seta of intermediate length ; marginal sete short
and situated not far from the middle of the fureca. Anterior
antennge slender, reaching a little beyond the second cephalo-
thoracic segment, the last two joints elongated and slender; the
fourth, seventh, and fifteenth joints are of medium length, all
the rest short, except the first and the last two, which are the
longest of all. The anterior maxilliped has the posterior margin
of the second joint minutely crenulated near the middle. All
four pairs of swimming feet have their branches three-jointed,
the last joint of the outer branch bearing only one lateral spine;
spines long and slender, with ciliated margins: the terminal
joints of the inner branches are elongated and of peculiar shape,
being dilated at the apex, with produced, spine-like angles ; the
first three pairs have a single terminal spine, the fourth pair
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FRESH-WATER CYCLOPIDJE AND CALANIDA, 11

two such spines, the outermost of which is slightly the larger.
Fifth foot small, two-jointed, the basal joint short, wide, and
bearing one long apical seta; second joint narrower, with two
long, almost equal setee. Length 1-4 mm.

I am indebted to Mr. D. J. Scourfield (after whom I have
pleasure in naming it) for specimens of this species taken at
‘Wanstead Park and in a pond at the Botanic Gardens, Regent’s
Park. My first knowledge of the species was, however, derived
from specimens which I took myself by moonlight in the surface-
net at Coniston, in August, 1883 ; in this gathering it oeccurred
in considerable numbers, as also in a subsequent daylight surface-
gathering from the same lake. It occurs also in gatherings
made by the Rev. Dr. Norman in IKirk Loch and Castle Loch,
Lochmaben, Dumfriesshire, and at Mallow, county Cork. M.
Scourfield has sent me the following additional list of localities
in which he has taken it: Victoria Regia Tank, Royal Botanic
Gardens, Regent’s Park ; Wroxham, Filby and Rollesby Broads,
and Heigham Sounds, Norfolk ; Higham Park, Woodford.

There can, I think, be little doubt that this is the species
referred to by Sars as Cyelops Leuekariii,—the peculiar build
and armature of the swimming feet agreeing with the descrip-
tions of that author. Claus, however, does not mention these
characters, and as he states that the fifth foot is similar to that
of C. brevicornis, it seems impossible that his €. Leuclartii can
be identical with the species now under consideration ; the fifth
foot of C. Scourfieldi bears three long and nearly equal sete,
while that of €. bicuspidatus has two such setee and a short
dilated seta or spine.

The Coniston specimens of C. Seourfieldi ave very much less
robust than others, more slender in all their parts, and perfectly
pellucid except for masses of ingested material in the alimentary
tract. An interesting form which must, I think, be looked upon
as a variety, has been found by Mr. Scourfield at Higham Parl,
Essex. 1Its chief peculiarities are the more nodose anterior an-
tennwe,—the joints of these appendages being more constricted
at their proximal ends,—a slightly different arrangement of the
setwe of the fifth foot, the two terminal sete of which spring
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12 A REVISION OF THE BRITISH SPECIES OF

from the same plane or nearly so, and the presence on the in-
ternal margins of the protopodite in the second, third, and fourth
pairs of feet, of rounded laminar projections, which have spinu-
lose margins. I have myself found the same variety in a collec-
tion from Lough Fadda, Connemara. Tigures of this remarkable
form are given in Plate VI,

The character which, so far as I know, distinguishes at once
C. Seourfieldi from all other species is the presence, on the second
joint of the posterior maxilliped, of a series of short marginal
sete. The crenulation of the posterior margin of the anterior
maxilliped is a less constant character, but perhaps also diag-
nostie when it occurs. The apical dilatations of the inner
branches of the swimming feet—more especially of the fourth
pair—is another, and perhaps more important, character, which,
however, is wanting in the Higham Park specimens.

[3. Anterior antennw, when reflexed, not distinetly longer than
the first somite.

6. Cyclops vicinus, Uljanin (P1. 1., figs. 6-9).

1875. Cyelops vicinus, Uljanin (28), p. 80, pl. X, figs. 1-7;
pl. XIIL., figs. 7-9.

1878. Cyelops pulchellus, Brady (32), p. 107, pl. XVIL,
figs. 1-3.
Professor G. O. Sars has kindly examined specimens of the
species ascribed by me in my Ray Society Monograph to Cyelops
pulchellus, Koch, and believes them to be quite distinet from the
form described by himself as C. pulchellus, and likewise from the
very nearly related C. fueidulus, Koch. He suggests that they
come nearer to C. sfrenuus, Fischer, and I have, in fact, some-
times found it difficult to distinguish between the two species,
but the shorter antennew, the comparatively small size of the
cephalic segment in the present species, the very marked and
prominently angular outlines of the following three segments,
and the different character of the caudal rami and sete, forbid
its being aseribed to C. strenuus. On the other hand, the very
beautiful drawings of C. vieinus given by Uljanin, in his memoir
on the Crustacea of Turkestan, agree most accurately with this

species. I therefore adopt the name proposed by that author.
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FRESH-WATER CYCLOPID.E AND CALANIDE. 13

The most noteworthy charvacters of C. vicinus ave to be found
in the shape of the thoracic segments, the short anterior antennse,
the serrated margins of the abdominal segments, the proportions
of the caudal rami and setw, and the form of the fifth foot.

The British localities already published are Bolam Lake and
Paston Tarn (Northumberland), and Tresco (Scilly Islands). I
have now to add the following localities, where it has been found
by Mr. D. J. Scourfield: Wanstead Park, Essex; Tottenham ;
Dulwich; Leytonstones; Eagle Pond, Snaresbook Royal Botanic
Gardens, Regent’s Park; Pinner, Middlesex ; Higham Park,
Woodford. In Dr. Norman’s gatherings it oceurs as follows :—
Loch Achray; Loch Katrine, Loch Leven, Kinross; pools near
Sprinkling Tarn, and Ennerdale Water, Cumberland; Broomley
Lough and Fallowlees Lough, Northumberland.

7. Cyclops bicuspidatus, (laus (PL. V., figs. 1-5).
1857, Cyelops bicuspidatus, Claus (14), p. 209, plL. XTI, figs.6,7.
1863. ¥ 5 Claus (18), p. 101.
1863, ¢ ,, ™ G. 0. Bars (20), p. 38.
1876. 4 5 Hoek (29), p. 17, pl. I, figs. 7-11.
1880. ».  bisetosus, Rehberg (83), p. 543.

Lemale.—The body is long and slender, gradually tapering
from the front backwards, and without any distinet constriction
between thorax and abdsmen. The first body-segment is about
equal in length to the three following segments and has its
posterior angles rounded off; second segment produced laterally,
its posterior angles forming sharp angular projections ; third seg-
ment narrower and also having sharply produced posterior angles;
lateral margins of the fourth segment rounded and showing no
posterior angles; last thoracic segment very short, searcely more
than one-half the length of the preceding segment;, its posterior
angles sharp; all the segments are sharply separated one from
another, being much constricted in front. The first abdominal
segment is large, tumid in front and narrowed behind, nearly
equal in length to the following three segments. Caudal rami
long, closely approximated and parallel, about five times as long
as broad, their inner margins destitute of hairs: the two median
terminal sete are long and very feebly ciliated, the innermost
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14 A REVISION OF THE BRITISH SPECIES OF

the longer of the two, being equal in length to the whole abdo-
men; of the lateral setw the outer is the longer; the inner one
is so closely appressed to the long seta as to be almost invisible ;
the outer margins of the rami bear near the extremity a single
short seta. The anterior antennw are rather stout, only slightly
tapered towards tho apex, and do not exceed in length the first
body-segment. The posterior border of the posterior maxilliped
is irregular, having near the base a slight abrupt prominence,
each end of which forms an obscure tooth: this structure is
variable in development but is usually more or less distinctly
visible. Both branches of all the swimming feet are three-
jointed, and the terminal joint of the outer branch bears on its
outer margin two spines, on the inner margin three long setee.
and at the apex a single spine and a sefa; but in the case of
the first pair of feet, the last joint of the outer branch has two
lateral spines only, the usual apical spine being absent. The
feet of the fifth pair are extremely small (1027 mm., exclu-
sive of setm), two-jointed, the first bearing only one long apical
seta, the second one long seta and a much shorter, stout spine.
Length 1:3 mm. Colour (of spirit specimens) very deep, opaque
brown (Windermere); bluish, semi-opaque (Wanstead Park).

I have specimens of this species which were taken several
years ago in Windermere amongst weeds at the surface of the
lake, and one (probably this species) from a deep-net gathering
taken in Ellesmere Lake, Shropshire. It occurs also in gather-
ings from Lambton Park, county Durham (Rev. Dr. Norman);
and from Duddingston Loch, near Edinburgh (Mr. Z. Scott).
I am indebted to Mr. D. J. Scourfield for others taken
in 1890 and 1891 at Wanstead Park, Essex: more recently
Mr. Scourficld has sent me the following supplementary list
of stations :— Hackney Marsh; Leytonstone; Royal Botanic
Gardens, Regent’s Park; Cuckoo Pits, Chingford; Southend,
Essex ; Higham Park and Warner’s Pond, Woodford ; Pavenham,
Bedfordshire.

The specimens generally agree very exactly with the descrip-
tion of Professor G. 0. Sars, except as to the spines of the
fourth pair of fect. Respecting these Sars says, ‘‘aculeorum
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FRESH WATER CYCLOPIDE AND CALANIDZE. 15

apicalium rami interioris pedum quarti paris interior altero duplo
longior,” and in the synopsis® he states with reference to the
external branch, ¢ intus setis 8, extus aculeis 8 instructus.” I

give drawings of the fourth foot of a Wanstead Park specimen,
from which it will be seen that the last joint of the outer branch
possesses only two marginal spines. Dr. Claus gives the length
of his species as 2 millimetres—a diserepancy perhaps of no great
moment : in other respects his description is applicable to the
specimens here deseribed. Mr. Herrick, in his elaborate memoir
on the Crustacea of Minnesota, includes under the term Cyelops
pulehellus, Koch, several forms which have been described by
various authors as distinet species: these ave C. bicuspidatus,
Claus; C. Thomasi, Forbes; C. navus, Herrick ; C. bisetosus,
Rehberg; C. bicuspidatus, Sars, and (?) C. insectus, Forbes. The
species appears to be generally distributed, though by no means
very common,—having been noted by Sars in Norway, Rehberg
and Claus in Germany, Dr Anton Fric in Bohemia, and Forbes
and Herrick in the United States of America. It appears to
differ in certain minor characters from all of the forms described
by Forbes and Herrick, while agreeing with Sars’ deseription of
C. bicuspidatus in the more important points, excepting the
spinous armature of the swimming feet. It would seem impos-
sible, without actual comparison of authentic specimens of these
various forms, to come to any certain conclusion as to their
specific distinctness.

8. Cyclops Thomasi, Forbes (P1. VI., figs. 1-4).
1882. Clyelops Thomasi, Forbes (88), p. 640, pl. IX , figs. 10,
11

, 16.
1883 33 Cragin (40), p. 8, pl. IIL., figs. 1-13.
1884, ,, o Herrick (41), p.151,pl.U, figs.4,5,7,8.

Lemale.—Body obtusely rounded in front, abdomen much nar-
rower than the cephalothorax; none of the segments are very
prominent laterally, but the posterior angles are mnch produced
backwards, forming sharp cusps, the segments rapidly decreasing

* T'he specific name appears in the synopsis as bispinosus, but the reference is

apparently to bieuspidatus.
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in size from the first to the fifth, which last is scarcely wider than
the first abdominal segment. TFirst abdominal segment rather
tumid in front, nearly as long as the following three segments,
and bearing on each lateral margin in front of the middle a stout
seta: borders of the abdominal segments smooth, except the
last, which is finely pectinated; caudal rami slender, elongated,
parallel, or slightly divergent, about five times as long as broad,
lateral setee short, considerably removed from the apex; at the
anterior third, on the outer aspect of the ramus, is a transverse
row of several short sete, and the inner margins are minutely
ciliated ; the outer and inner tail-seta are very short, the outer
rather the shorter of the two; of the two median sete the inner-
most is the longer, equalling in length the entire abdomen ; both
are minutely ciliated. Anterior antenng shorter than the first
body-segment. All the swimming feet have both branches three-
jointed; the outer branch of the first foot has at the apex of the
last joint a single spine and a seta, and on the outer margin one
spine; the remaining feet have the same apical armature, but
have two lateral spines. The feet of the fifth pair are two-
jointed, the basal joint rather wide and bearing at the distal
angle one long seta, second joint long and narrow and bearing
two apical sete, one as long as the joint itself, the other more
than twice as long. Length 155 mm.

The only British locality known to me for this species is
Duddingston Loch, Edinburgh, where it was found by Mr.
Thomas Scott, F.L.8., of the Scottish Fishery Board. On com-
paring these British specimens with American ones, kindly sent
to me by Mr. B. W. Thomas, I cannot find any great difference.
The antenne in the latter are perhaps somewhat longer.

Tt is with considerable doubt that I have admitted C. Zhomast
as a distinct species. Probably Herrick may be right in looking
upon it as a mere variety of the preceding. Hoek, in his figure
of the caudal rami of C. bisefosus, gives the characteristic basal
row of setz, though very feebly developed.
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9. Cyclops viridis, Jurine (P1. V., figs. 6-10).

1820. Monoculus quadricornis viridis, Jurine (8), p. 46,
pl. IIL, fig. 1.

1851. Cyelops viridis, Fischer (8), p. 412, pl. IX ﬁﬂs 1-11.

1857. s brevicornis, Claus (18), pl. 111., figs. 12-17.
D e 1dem ibidem, p. 207, pl. T , figs, 1-5.

1863.  ,,  wiridis and C. gigas, G. O. Sars {20), p- 35.

1863.  ,,  brevicornis, Lubbock (19), p. 200.

1871. s Clausii (junr.), Heller (23) p. 7.

1871.  ,,  brevicornis, Heller (23), p. 5.

1872, o i Fric (24), p. 220, fig. 183.
y»  gigas, idem, ibidem, p. 220, fig. 14,

1875. s brevicornis, Hoek (29), p. 13, pl. I.. figs. 5, 6.

1878. »  gigas, Brady (32), p. 105, pl. XX.

1880. ;- wiridis, Rehberg (83), p. 540, and C. gigas,
p. 541,

1882, s ingens, Herrick (384), p.228, pl.IV., figs.1-8.

1883. ys  viridis, Cragin (40), p. 8, pl. IV., figs. 8-16.

1884. ™ yy  Herrick (41), p. 145.

18850 »  Daday (44), p. 214.

‘When engaged upon my Ray Society Monograph I was much
puzzled to know whether the bulk of my seventeen-jointed
“ short-horned” specimens—evidently all belonging to the same
species—ought to be referred to C. brevicornis, Claus, or to C.
gigas, Claus. It did not oceur to me that perhaps the two so-
called species might not after all be distinet, as they were both
admitted, though apparently with some hesitation, by G. O. Sars,
But a further acquaintance with the animals, together with the
figures and deseriptions of various authors, convinces me that
there is no sufficient ground for the separation of the two forms.
C. gigas appears to be simply a very large variety of €. viridis
(brevicornis). 'This opinion is held also by Herrick.

This species is common and widely distributed, being noted
as occurring in Norway (G. O. Sars); Germany (Fischer, Claus,
&c.) ; Holland (Hoek) ; Switzerland (Jurine) ; Hungary (Fric),
Tyrol (Heller); North America (Herrick). In the British
Islands it is very common, occurring chiefly in small sheets of
water, such as ponds and ditches, but also amongst the vegetu-
tion of the margins of lakes. If occurs sometimes also in slightly
brackish water—as at Lymington, Hampshire; and I have taken
specimens which 1 cannot distinguish from it by the deep-net in

‘Windermere.
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¢. Anterior antenne fourteen-jointed.
10, Cyclops insignis, Clauns (PL. VI, fig. 5).
1857. Cyclops insignis, Claus (13), p.209, pl. X1, figs. 8-12.

1868. »w  Lubboekii, Brady (224), p. 127, pL. IV,
figs. 1-8.

1863. ,,  insiguis, G. 0. Sars (20), p. 88.

1863. 5 »  Claus (18), p. 101.

1878. 5 s,  Brady (82),p.108,pl. XXT., figs.1-9.

1884, 3 ., Herrick (41),p.155,pL.T, figs. 11-14.

1891. oy »»  Schmeil (68), p. 25.

This is one of the less common species of Cyelops. 1 have
only to add to the two localities given in the Ray Society Mono-
graph, one other,—Salt-marsh at Poole, Dorset, where it was
found by the Rev. Dr. Norman, F.R.8. Herrick notices the
species in his report on the Crustacea of Minnesota, but his
remarks appear to refer only to specimens taken at Leipzig. 1t
has been found by G. O. Sars in Norway, by Claus, Rehberg,
and Schmeil in Germany, and by Fric in Bohemia.

. Anterior antenne tiwelve-jointed.
11. Cyclops serrulatus, Fischer (P1. VIL,, fig. 1).
1838.7 Cyclops agilis, Koch (4), H. 21, pL. II1.

1851. s serrulatus, Fischer (8), p. 423, pl X,
figs. 22, 23, 26-31.
1853. 5 ¥ Lilljeborg (9), p. 158, pl. XV.,
fig. 12.
1857. 5 i Claus (13), p. 36, figs. 1-3.
1863. 3 5 G. 0. Sars (20), p. 45.
1863. 5 5 Claus (18), p. 101, pl.T., figs. 1,2;
pl.IV., fig.12; pl. X1., fig. 3.
1863. % i Lubbock (19), p. 197.
1871. % 5 Fric (24), p. 222, fig. 18.
1871. ,, o Heller (23), p. 6.
1875. " o Uljanin (28), p. 34, pl. VIIIL.,
figs. 1-8.
-1878. % & Brady (32), p. 109, pl. XXIT.,
figs. 1-14.

1880. yy  agilis, Rehberg (38), p. 545.

1883. v pectinifer, Cragin (40), p.6, pl.IV., figs.1-7.

1884. s Serrulatus, Herrick (41), p. 157, pl. O,
figs. 17-19.

1886. s agilis, Vosseler (464), p. 190, pl. V.,
figs. 29-31,

1891. w  serrulatus, Schmeil (66), p. 29,
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', serrulatus is, in the British Islands, certainly the commonest
representative of the genus, few gatherings of Copepoda, from
whatever elevation, whether from lakes, ponds, or smaller col-
lections of water, being entirely without it. It is, moreover,
remarkably constant in its characters and can scarcely be con-
founded with any other species. The American C. pecfinifer,
Cragin, scems to be only a variety and scarcely a well-marked
one. Rehberg identifies this species with C. agilis, Koch, chiefly
on account of the shape of the egg-sacs. Koch’s figures may
very probably be meant to refer to C. serrulatus, but it seems
scarcely wise to discard Fischer’s well-known specific name for
one of only speculative propriety.

C'. serrulatus is recorded by almost all continental authors :—
Norway (G. 0. Sars); Sweden (Lilljeborg); Germany (Fischer,
Koch, Claus); Tyrol (Heller); Bohemia (Fric); Holland (Hoek) ;
Turkestan (Uljanin), North America (Herrick).

12. Cyclops macrurus, G. 0. Sars (P1. VIL,, fig. 2).
1863. Cyeclops macrurus, G. 0. Sars (20), p. 45.
1878. 5 5 Brady (32), p. 111, pl. XXIV,,
figs. 1-5.
Crag Lake, Northumberland, was until recently the only
known British locality for this species. But it occurs also very
plentifully in collections made by the Rev. Dr. Norman in the
Castle Loch, Lochmaben, Dumfriesshire, and in Loch Achray,
Perthshire. It is recorded by G. O. Sars from Norway and by
Rehberg from Germany. The last-named author identifies it
with C. spinulosus, Claus, but as that species is described as
having antenn:e longer than those of €. serrulatus it is impossible
to accept the identification.

13. Cyclops magnoctavus, Cragin.
1883. Cyclops magnoctavus, Cragin (40), p. 5, pl. IIL.,
figs. 14-23.
Cephalothorax subelliptical, widest in the middle, none of its

segments angulated nor prominent laterally, the last segment
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slightly constricted in front and not wider than the abdomen ;
first segment very large, occupying .
about two-thirds of the entire length
of the cephalothorax. Abdomen only
very slightly tapering backwards,
its first segment much the longest.
Caudal rami about thrice as long as
broad, closely approximated and not
at all divergent; outermost seta short,
spine-like, nearly as long as the furca,
innermost about twice as long, very
slender and inconspicuous ; of the two
median sete, the inner is the longer,
being more than equal in length to
the whole abdomen; the outer is about
two-thirds as long; the plumose char- #.
acter so delicate as to be scarcely
discernible; the lateral setw are short,
and arise a little behind the middle of
the furca. Anterior antenns slender,
of nearly equal thickness throughout, U¥elops magnoctavus, Cragin.

L. Female, seen from above x 60.
and reaching, when reflexed, almost IT Anterior antenna of same.

5 5 IIL. Labrum.
to the anterior margin of the abdo- IV- Foot of fiith pair.

men, rather sparingly clothed with setze, though the fourth joint
bears one of remarkable length: the length of the joints may
be formulated thus:

o Poob g5 6 Gh e BE Ll Tbl 1o

168N o T OFN GRN SENO T 811 48T B 919
The rami of the first four pairs of feet are all three-jointed, the
spines of the external rami very delicately pectinated. The fifth
foot is one-jointed and bears three sete, the apical seta more
than twice as long as the others: the side of the last thoracic
ring near the margin of the fifth foot bears a fringe of fine hairs.
Length 85 mm.

For this interesting species I am indebted to my friend the
Rev. Dr. Norman, F.R.S., by whom it was taken ‘“in a ditch at
the end of Lochaber Loch, Kirkeudbrightshire,”” in 1885. The
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only previous record of it is by Mr. Cragin, who found it at
Cambridge, U.S.A., very abundantly ““in the dirty water of
the blind ditches connected with the artifieial pond known as
“(Glacialis.” 1t is curious that in both cases the animal was
found in ditches immediately connected with large sheets cf
water.

I have had no opportunity of examining any but the spirit-
specimens of Dr. Norman’s collection, but the following charac-
ters may be added as having been noticed by Mr. Cragin in living
specimens: ‘‘ eye large, dark red; divided deeply by a median
constriction posteriorly. Ovisaes small, sub-oval, nearly or quite
meeting above the abdomen, and usually containing from five to
cight eges. Animal dirty blue-green; antennz lighter. Dark
green pigment masses are scattered beneath the integument in
various places, particularly along the anterior side of the first
antenne.”

Herrick, in his ‘- Final Report on the Crustacea of Minnesota,”
identifies this species with C. fluviatilis, Herrick, but there are
several characters which prevent my accepting this view; notably
that in C. fluviatilis, ¢ the terminal segment of the antennw is
slightly but evidently hinged, and together with the pair preced-
ing, somewhat curved,” and that the feet have the * terminal
spines strongly toothed.” ¢ The antennte,” Herrick says, ‘‘are
long and much modified so as to resemble superficially the an-
tennee of Diaptomus.” This can scarcely be said of the British
specimens which I aseribe to C. magnoctavus, and which agree
in every respect with the figures and description given by Cragin.

E.  Anterior antenna eleven-jointed.

14. Cyclops affinis, G. 0. Sars (P1. VIIL., figs. 1-6).

1863. Cyclops affinis, G. 0. Sars (20), p. 47.

1875. i .»  Uljanin (28), p. 36, pl. X1., figs. 3-7.

1878. o ., Drady (32),p.112, pl.XYV., figs.11-14;
pl. XX1Vz., figs. 10-15.

1880. .,  pygmaus, Rehberg (33), p. 546, pl. VL.,

figs. 3-6.
1886. ., affinis, Vosseler (464}, p. 192, pl.VI., f?gs.l—S.
1891. 5 ,y  Schmeil (66), p. 34.
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This species occurs in a gathering made by the Rev. Dr.
Norman in the River Till at Etal, Northumberland, and M.
Seourfield records it from Wanstead Park, Essex, and from the
River Lea at Tottenham. Mr. Thomas Seott has also recently
sent me specimens from Raith Lake, Kirkcaldy, Fifeshire, and
Dr. Norman others from Yetholm TLoch, Roxburghshire; the
previously recorded British localities being Peterhead, N.B., and
Pwllheli, North Wales. Professor . 0. Sars found it near
Christiania.

15. Cycleps Ewarti, G. 8. Brady (Pl. VIL,, figs. 4-7).
1888. Cyelops Ewarti, Brady (58), pl. VIIL, figs. 1-6.

Female.—Anterior antenne about as long as the cephalothorax,
eleven-jointed ; the first, seventh, and eleventh joints nearly
equal and longer than any of the rest; second and fifth joints
very short The four pairs of swimming feet have both branches
three-jointed ; fifth pair of feet two-jointed, the basal joint bear-
ing a single long seta at the inner angle, the last joint one long
and one very short seta at the apex. Last thoracic segment
narrower than the preceding one, dilated behind, and equal in
width to the first abdominal segment, from which it is not sepa-
rated by any distinet constriction. The first abdominal segment
has at each side two small lateral setw, one of which is spine-
like. Caudal rami not divergent, in length rather more than
equal to the two preceding segments; the longest tail-seta equal
in length to the entire abdomen. Tength 1-4 mm.

A considerable number of specimens of this species were taken
by Mr. T. Seott, in November, 1887, in the tow-net in a small
bay west of Charleston, about five miles above Queensferry,
Firth of Forth. Tt is interesting as being the only undoubted
member of the genus which has been found living in the sea.
But the Forth at this point is subject to considerable admixture
of fresh water, and it is possible that this Cyelops may have its
real habitat in some of the streams or ponds whose contents find
their way into the Forth. This is a matter to be decided by
future investigation.

One is liable to look with suspicion on the validity of small
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species of Cyelops with eleven-jointed antennw, seeing that
the possession of that number of joints is characteristic of one
stage in the development of the seventeen-jointed forms. But
we have, in this case, the swimming feet all perfectly developed
and three-jointed, and no examples of any seventeen-jointed
forms were found in the gathering. For the present, therefore,
I must look upon C. Ewarti as being a good species. The figure
of the entire animal, given in the Fishery Board Report, is not
quite satisfactory, and I reget that I am unable here to give a
better one, no specimens having been preserved in a fit condition
for that purpose.

16. Cyclops longicaudatus, Poggenpol (Pl X., figs. 5-7).
1874. Cyclops longicaudatus, Poggenpol (26), p. 72, pl. XV.,
figs. 19-21; pl. XVT., figs. 5-6.
Female.— Body widest in front; tapering gradually and evenly
to the furca; no distinet separation between thorax and abdo-
men. First cephalothoracic segment almost circular; a distinet
constriction between it and the following segment, the sides
of which are somewhat produced backwards, forming angular
cusps; third segment constricted in front, lateral margins protu-
berant, rounded, not at all angulated ; fourth segment somewhat
narrower, constricted in front, but produced behind so as to
form angulated, aleform lateral processes; last thoracic scarcely
wider than the first abdominal segment, constricted in front,
lateral margins rounded; first abdominal segment quite as long
as the following three, tapering backwards, constricted in front;
caudal rami about four times as long as broad; equal in length
to the two preceding segments; caudal setw short, delicately
plumose ; innermost of the two median setee more than half
as long as the abdomen, and only slightly longer than the next
(outer) seta ; bases of these two setee dilated; the two secondary
apical setwe are very short, the outer, however, distinetly longer
than the inner; the lateral setw ave situated at about the middle
of the outer margins of the rami and reach nearly to the apices.
The abdomen, altogether, including the furca, is more than
half as long as the cephalothorax. Anterior antennwe eleven-
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jointed, slender, much shorter than the first cephalothoracic
segment, the first, seventh, and eighth joints being the longest;
the second, fourth, and sixth the shortest. All the pairs of
swimming feet have both branches two-jointed, and the last
joint of the outer branch bears three lateral spines. The fifth
foot is quite rudimentary, consisting, on each side, of two simple
spine-like setw with slightly dilated bases. Length 1:1 mm.
This very interesting form, which seems not to have been
previously noticed except by Poggenpol (environs of Moscow),
I have seen only in very small numbers, in a gathering made
by Mrs. Tupper Carey, at Ebbesburne, near Salisbury, and
communicated to me by my friend the Rev. Canon Norman.
Poggenpol’s measurement of length is rather greater than mine
(139 mm.), but apart from this there does not seem to be the
slightest discrepancy. The description of the Russian speci-
mens, howeyer, does not refer at all to the number of joints in
the rami of the swimming feet: this is an important point, the
two-jointed forms being of extremely rare occurrence. . bicolor,
G. O. Sars, is a very much smaller species, but, judging from
the description, agrees very closely with C. longicaudatus, and
has, moreover, the two-jointed feet: it disagrees, however, in
some minor points, such as the arrangement and size of the
caudal setw, on which Professor Sars is very explicit. It may
be added that, though I have seen no specimens with ovisacs, the
Salisbury specimens have every appearance of perfect develop-
ment, and I have no doubt at all that they are quite mature.

r. Anterior antenne ten-jointed.

17. CGyclops Kaufmanni, Uljanin (P1. VII., fig. 3).
1875. Cyclops Kawfmann?, Uljanin (28), p. 38, EL _"L‘()]Ll4
gs. 2—4.
878y ,  Brady (32), p. 113, pl. XXIV.,
figs. 6-12.
This is a very well-marked species, characterised chiefly by
the ten-jointed antennee and the strongly pectinated margins
of the abdominal and posterior thoracic segments. The only
British locality for it known to me, at the time of publishing
the Ray Society Monograph, was Lambton Park, county Durham,
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where it was taken by the Rev. Dr. Norman; but I have re-
cently (1890) found it in Minstead Mill Dam, Hants. It has
not been noticed, so far as I know, by any other author since its
publication by Uljanin.

18. Cyclops phaleratus, Koch (Pl. IX., fig. 2).

1841. Cyelops phaleratus, Koch (4), H. 21, tab. IX,
1851. sy canthoearpoides, Fischer (8), p. 426, pl. X,
figs. 24, 25, 8238,

1853. 5 3 Lilljeborg (9), p. 208.

1857. ' 5 Claus (13), p. 37, pl. L,
figs. 6-10.

1863. - " Claus (18), p. 102, pL. IV.,
figs. 1-4.

863 Lubbock (19), p. 202.

1863. % plzalwatus G. 0. Sars (20), p. 46.

1872.  ,,  canthocarpoides, Fric (24), p. 223, fig. 19.

1874. . lascivus, Poggenpol (26), p. 72, pl. NEVE
figs. 22-24; pl. XVI., figs. 7, 8.

1875.  ,,  phaleratus, Uljanin (28), p. 38, pl. IX.,]

figs. 1-5.
1878. 5 ¥ Brady (32), p. 116, pl. XXTIT.,
figs.7-18.

1882. ,»  adolescens, Herrick (384), p. 231, pl. VL,
figs. 16-20.

1883. w7 perarmatus, Cragin (40), p. 7, pl. I., figs. 9-18.
1884. »  phaleratus, Herrick ( 41), p. 161, pl. R.,
figs. 6-10.
el 5 Schmeil (66), p. 36.
Mr. Thomas Scott has sent me specimens of this speeies from
Raith Loch, Kirkealdy, N.B.; and Mr. Scourfield notes it from
‘Wanstead Park; Cuckoo Pits, Chingford; and the Royal Botanic -
" Gardens, Regent’s Park. These are the only localities which T
have to add to the list given in the Ray Society Monograph.
Though widely distributed it seems to be a scarce species. It has
been recorded from Norway (G. O. Sars) ; Sweden (Lilljeborg) ;
Germany (Koch, Fischer, Claus); Bohemia (Fric); Turkestan
(Uljanin) ; North America (Herrick).

F.  Anterior antenne elght-jointed.
19. Cyclops fimbriatus, Fischer (Pl IX., fig. 1).
1785. ? Cyelops erassicornds, Miiller (1), p. 113, pl. XVIII.,
figs 15-17.
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1853.  Cyelops fimbriatus, Fischer (8), p. 94, pl. IIL.,
figs. 19-28, 50.

1863. »  crassicornis, G. 0. Sars (20), p. 47.

1871. ? ,,  Gredleri, Heller (23), p. 8, pl. L., figs. 3, 4.

1871. »  pauper, Fric (24), p. 223, fig. 20.
1875. ,»  erassicornis, Uljanin (28), p. 89, pl. VIIL,
figs. 9-16; pl. X1IL., fig. 1.
1878. s 5 Brady (32), p. 118, pl. XXIIT.,
figs. 1-6.
1880. s Poppei, Rehberg (33), p. 550, pl. VL,
figs. 9-11.
1882, ., erassicornis, Herrick (384), p. 232, pl. IV.,
figs. 9-14.
1884. o Simbriatus, Herrick (41), p.162, pl. R., fig.11.
1886. ) L Vosseler (464), p. 192, pl. VL,

figs. 4-8.

1891. s 3 Schmeil (66), p. 55.

The localities for this species given in the Ray Society Mono-
graph are Bolam Lake, Northumberland, and Tresco, Secilly
Islands. T have, however, recently (1891) found it in a ferru-
ginous ditch by the side of the road between Haydon Bridge
and Staward, Northumberland; in Balmer Lawn Pond, and at
Castle Malwood, both in the New Forest; in pools near high
water mark, Penmaenmawr, North Wales; also in gatherings by
the Rev. Dr. Norman from Rainton Meadows, county Durham,
and Loch Achray, Perthshire, and from Raith Lalke, Kirkealdy
(M. T. Seott). Mr. Scourficld informs me that he has found
it at Hackney Marsh; Hampstead; River Lea at Tottenham ;
Stanstead, Herts; Wanstead Park, Essex; and Higham Park,
‘Woodford.

The specific name crassicornis is scarcely tenable. Miiller’s
description is extremely vague, and his figures seem to indicate
a much more robust species with very short furca. Tischer's
figures, however, are quite sufficiently characteristic; I there-
fore adopt his name, fimbriatus, which has priority over all
except that of Miiller.

G. Anlerior antenne siz-jointed.
20. Cyclops sequoreus, Fischer (PL. X., fig. 1).

1860. Cyelops @quoreus, Fischer (16), p. 654, pl XX,
figs. 26-29.
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1878.  Cyclops equoreus, Brady (32), p. 119, pl. XIX,,
figs. 8-10; pl. XXI., figs. 10-17.
Cyelops @quoreus oceurs not uncommonly in the brackish pools
of salt-marshes in many parts of the British Islands. The only
localities which I have to add to those already recorded, are
Lymington, Hants (G.S.5.); Poole, Dovset (Rev. Dr. Norman);
Loch Stennis, Orkney (. 7. Seofi).

[ Cyelops Heller?, Brady.

In the many collections which I have examined during the
preparation of this memoir, I have found no specimens which T
could certainly refer to . Helleri, while those upon which the
species was originally founded have been lost by evaporation of
the spirit in which they were preserved. Tt is perhaps more
than probable that the types represented one of the stages of
development of a seventeen-jointed species, and under this im-
pression it scems best for the present to regard the species as
one of doubtful validity.]

Fayiny CALANIDZE.
Gexvs DIAPTOMUS, Westwood.
( Cyclopsine, Fischer.)
1. Diaptomus Castor (Jurine), (Pl. XI., figs. 1-6).

1785. Cyelops ewruleus, Miiller (1), p. 102, pl. XV., figs. 1-9.
»  lacinulatus (9 ),idem,ibidem, p. 105, pl. X V1.,
figs. 4-6.
»  rubens (g ), idem, ibidem, p. 104, pl. X VL.,
figs. 1-3.
1820. Monoculus Castor, Jurine (3), p. 50, pl. IV.-VI. .
1850. Diaptomus Castor, Baird (7), p. 219, pl. XXVL,,
figs. 1, 2, 2a-j.
1863. 7 . Lilljeborg (9), pl. X1L., figs. 1-10;
pl. XIV,, figs. 1-4.

1863. s Lubbock (19), p. 205, pl. 81,
figs. 7T-11.

1872. o »  Fric (24), p. 225, figs. 22a, b.
1878. 5 ,  Brady, in part (32), p. 59, pl. VL,
figs. 6, 8, 11.
1889. 7 »»  De Guerne and Richard (62), p. 11,

fig. 1, and pl. IL., fig. 1.
This, the first described, and for long the only known species
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of Diaptomus, needs no description further than to refer to a
few salient characters which distinguish it from the vest of the
genus.

The animal is stout and robust in build,—the female consider-
ably larger and heavier than the male. The posterior extremity
of the thorax is truncated, and in the femals the lateral angles
are strongly produced, and form mucronate cusps; in the male
the thorax is more tapered posteriorly, and the angles are only
slightly produced. The abdomen in the male is five-jointed,
slender, and of nearly equal width throughout; in the female
the segments are reduced to three, the first occupying half the
length of the abdomen, and having its margins produced later-
ally so as to form two large truncated processes; the second
segment is extremely small, and the last somewhat larger. The
anterior antennw are composed of twenty-five joints, and, in the
Jemale, reach, when reflexed, as far as about the middle of the first
abdominal segment; in the male they are very nearly as long as
the entire body of the animal. The right anterior antenna of
the male is, of course, geniculated, but the antepenultimate joint
is destitute of any special appendage or process. The basal
joint of the posterior maxilliped has the anterior distal angle
much produced, rounded, minutely crenulated, and bearing a
series of very minute cilia, below which are three or four larger
hairs, and, at the very extremity, one very long and stout seta.
The fifth pair of feet in the female are alike on both sides, and
composed of a two-jointed basal portion (protopodite) and two
branches, cach consisting of two joints. The first joint of the
outer branch (exopodite) is simple, the second forms a stout,
slightly curved claw, with dilated base, from which spring one
long spine-like seta and two very much shorter ones: the inner
branch (endopodite) is equal in length to the first joint of the
exopodite, and is composed of two distinet joints, the second of
which bears at its apex three sete, one as long as the entire
branch, another extremely short (almost imperceptible), and
a third of intermediate length. In the male the inner branch
of the right side is very small, slender, composed of two simple
joints, and reaches scarcely fo the middle of the penultimate
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joint of the outer branch: just above the origin of this branch,
the margin of the protopodite is produced in the form of a
hyaline lamina: the outer branch consists of three joints, the
penultimate strongly angulated near the middle, to which is
attached a rather long and stout seta; last joint simple, slender,
and forming a long, faleate claw : inner branch of the left side
simple, two-jointed, and about as long as the outer branch;
terminal joint of the outer branch subglobose, ending in two
short, sharp processes, between which there is a crenulated, disc-
like surface; inner margin of the joint setiferous. Length of
the female, 2:5 mm. (¢irea) ; of the male, 2 mm. (eirea).

Diaptomus Castor is recorded by almost all European writers
on the Copepoda, and though it is mentioned by Herrick in his
memoir on the Crustacea of Minnesota, it does not appear that
the genus has been examined by American authors with suffi-
cient precision, so that it is uncertain as yet whether this
species occurs on the American continent. In Scandinavia its
occurrence is noted by Miiller and Lilljeborg, in Germany by
Poppe and others; in I'rance by De Guerne and Richard, in
Bohemia by Frie, in Switzerland by Jurine. In our own country
it seems to be generally distributed, though by no means a very
common species; very rarely occurring in lakes or large sheets
of water, but generally in ponds or ditches where there is much
vegetation. My notes embrace the following localities:—Ponds
at Chester Road, Sunderland; Shotton, and Wardley, county
Durham (G. 8. B.); Broomley Lough, Northumberland (Rev.
Dir. Norman); ponds in Wanstead Park and at Pavenham,
Bedfordshire (Mr. D. J. Scourfield). Dr. Baird records it as
being ¢ common in the neighbourhood of London.”

2. Diaptomus gracilis, G. O. Sars (Pl. XI., figs. 7-9;
pl. XI1., figs. 1-8).

1863. Diaptomus gracilis, Sars (20), p. 9.

1863. 7 Westwoodii, Lubbock(19), p.203, pl. XX XT.,
igs. 1-6.
[BRgn ,»  Nordquist (51), p. 71, pl. IX.,
figs. 1-7
1888. ¥ graciloides, Lilljeborg (53), p. 156.
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1889. Diaptomus graciloides, De Guerne & Richard (62), p. 36,
pl. L., figs. 26, 27.
A gracilis, De Guerne & Richard (62), p. 14,
pl. IL., figs. 12, 16, 20.
( ? Glauweia hyalina, G. casia, G. ovata, Koch.)

1889.

Iemale.—Body slender; cephalothorax widest in the middle,
and only slightly tapered towards either extremity; angles of
the last segment much produced and mucronate; the first ab-
dominal segment bearing near the middle of each side a similar
but more slender spine: caudal laminze short, setw very diver-
gent. Anterior antennwe very long and slender, when reflexed
reaching considerably beyond the extremity of the caudal lam-
elle.  Outer branch of the posterior antenne much longer than
the inmer, its last joint equal to half the length of the branch.
Outer branch of the fifth pair of feet three-jointed, terminal
process of the second joint stout, more or less bent; last joint
small, rather indistinct, quadrate, bearing two apical sete, the
inner and larger of which nearly reaches the extremity of the
claw of the preceding joint, while the outer forms only a minute
spine: inner hranch two-jointed, nearly as long as the first joint
of the outer branch, bearing at the apex two or three delicate,
translucent setwe. Colour varinble; whitish, bluish-grey, or
brown. TLength 1-3 mm.

Male.—Angles of the last thoracic segments mucronate, slightly
produced backwards but not at all laterally; caudal setw ad-
pressed. Antepenultimate joint of the right anterior antenna
usually produced externally at the apex into a blunt hatchet-like
process. Inmer branch of the »ight fifth foot, one-jointed, stout,
reaching nearly to the extremity of the last joint of the outer
branch ; terminal claw of the outer branch strongly curved, fal-
cate or S-shaped: last joint of the outer branch of the left side
bearing at the apex a rather long sub-acute process and a lesser
spine-like appendage, and at the middle of its inner margin a
papilliform process, which has an apical brush of hairs. (PL XTI,
fig. 9a.) Inmer branch one-jointed. The second joint of the
basal portion of the limb has its inner margin produced into a
keel-like flange, which ends abruptly in a rectangular promi-
nence heyond the middle of the joint.
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This species seems to be universally distributed through the
British Islands, but is not found in waters smaller in extent
than lakes or very large ponds, frequently in such situations
occurring in vast numbers. By the deep-water net in depths of
50-80 fathoms it is often taken in abundance, and in one in-
stance, at least (Talkin Tarn, Cumberland), I have seen-the
net come up from a depth of six or eight feet below the sur-
face with a dense mass consisting almost entirely of D. gracilis.
It is also taken quite commonly at the surface, but scarcely ever,
in my experience, among weeds, though it occurs quite close to
the shore on the stony margins of lakes and tarns. D. gracilis
has been recorded as oceurring in Norway (G. 0. Sars), Bweden
(Lilljeborg), Finland (Nordquist), and by various authors in
Germany, Switzerland, and Italy.

That a species so widely distributed, and occurring often in
numbers so enormous, should show a marked tendency to varia-
tion, is only what one would expect; and while hesitating
to express an opinion different from that which has been arrived
at by observers so careful and accurate as Sars, Lilljeborg,
De Guerne & Richard, and Poppe, I cannot help believing that
D. gracilis and D. graciloides certainly, and some other so-called
species, very possibly, ought to be considered as referable to one
only. I will briefly state my reasons for this view. The charac-
ters which are chiefly relied on to distinguish D. graciloides,
Lilljeborg, from . gracilis, Sars, may be stated as follows :—

Inner branch of the fifth
foot of the female

Inner branch of the fifth
foot in the male (right
side)

Terminal elaw of fifth
foot in the male

Last joint of external
branch of the left fifth
foot of male

Antepenultimate joint of
right male antenna

D. gracilis, Sars.

D. graciloides,Lilljeborg.

very short

long

simply falcate

bearing on its internal
margin a process with
an_apical bunch of
hairs

having an apical hook-
like prolongation

long
short

sigmoid

bearing a simple ciliated
seta

simple—not produced
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But, so far as my observation extends, these characters are by
no means constant, individuals being frequently seen which
present in some points the characters of D. gracilis and in others
those of D). graciloides. One of the most remarkable characters
of D. graeilis in its typical form is the brush-bearing lateral
process of the outer branch of the left fifth foot in the male, but
specimens from Floutern Tarn, Lough Naserahoge, and Wanstead
Park do not possess this appendage. Again, the males from
Wanstead Park and Lough Neagh have the antepenultimate joint
of the right anterior antenna destitute of any lateral prolongation -
(in this respect agreeing with D. graciloides), but those from
Lough Neagh do possess the lateral brush of the fifth foot,—
agreeing here with 7). graeilis. The inner branch of the female
fitth foot in 2. graeilis is one-jointed, but in specimens from
Talkin Tarn and other places we find it two-jointed. Lastly,
as regards the terminal claw of the male fifth foot: this organ,
in Talkin Tarn specimens and others, is S-shaped (a typical
graeiloides character), while the external branch of the foot
possesses the characteristic setose brush of 7. graeilis. Some
of the more interesting of these variations I here fizure. The
character which scems o me most distinctive of D. gracilis, as
T understand it, is the angunlated projection on the inner side of
the second joint of the protopodite of the left male fifth foot:
this prominence occurs in all specimens, so far as I know,
whether of graeilis or graciloides type, and I do not find that
it oceurs in any other species, thongh a more extreme form of
a similar structure is figured by De Guerne and Richard from
D. Eiseni, Lilljeborg. Buf, although not uniformly present, I
should set down as D. gracilis any specimen possessing the
minute setose papilla of the left male fifth foot or the short
hatchet-shaped process of the right male antenna.

The localities from which I have notes of 2. gracilis are as
follows :—Ponds at Wanstead Park and Wandsworth Com-
mon, Surrey (Mr. D. J. Seourfield) ; Chartners Lough and Crag
Lough, Northumberland, and most of the Lochs of the Scottish
Highlands (Rev. Dr. Noriman); Loch Leven, Kinross (M. 7.
Seott) ; Nostell Lake, Yorkshire; Ellesmere Lake, Shropshire ;
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most of the lakes and tarns of the English Lake District; Talkin
Tarn and Tindale Tarn, Cumberland ; Ormeshy Broad, Norfolk ;
Loch at Rockeliff, Kirkcudbrightshire ; Clearburn Loch, Selkirk-
shire; Phoenix Park Lake, Dublin; and several Loughs about
Roundstone, Connemara (&.S.5B).

There can, I think, be no doubt whatever that the species
deseribed by Sir John Lubbock as Diaptomus Westwoodii is
identical with 0. gracilis, G. 0. Sars. Both names date from
1863, but as Sars’ paper was “read’ in 1862 it seems right to
give the preference to his specific name,

3. Diaptomus bacillifer, Koelbel (P1. XIV., figs. 9-18).
1882. Diaptomus gracilis, var. 8, Wierzejski (38n), p. 20,
pl. 111, fig. 5.

1884, ) baeillifer, Koelbel (424), p. 812, pl. 1.,
figs. 1-5.
1887. 7 montanus, Wierzejski (504), p. 6, (fide De
Guerne & Richard).
1889. % »  DeGuerne & Richard (62), p. 25,

pl. IV, figs. 17, 28.
Body slender, widest in front; last thoracic segment not pro-
duced laterally, its angles rounded and bearing two small spines.
First abdominal segment having a similar spine on each side.
Anterior antenne reaching about as far backward as the furca.
Inner branch of the fifth pair of feet in the female indistinetly
two-jointed, about half as long as the first joint of the outer
branch ; last joint of the outer branch very small, bearing two
apical spines, the outermost of which is about half as long as
the inner; spine of the second joint very stout, almost straight,
finely pectinated towards the apex. “Antepenultimate joint of
the right anterior antenna in the mals bearing a slender styliform
process, which is about equal in length to the following joint.
Inner branch of the left fifth foot in the male coalescent with
the basal joint, the internal margin of which is produced into a
long spine: last joint forcipate. Inner branch of the fifth foot
of the right side much exceeding in length the penultimate joint
of the outer branch.” TLength of the female 1'4 mm.
Not having seen the adult male of this species, I have had to
depend for that part of the description on De Guerne and Richard,
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from whose memoir the figures 10 and 138 in P1. XIV. are like-
wise copied.

Females, and a few immature males, of D). bagillifer occurred
somewhat sparingly in a gathering made by the Rev. Dr. Norman
at Loch Earn Head, Perthshire, near the middle of the lake.
In the same collection occeurs also D). gracilis in great numbers,
and it is by no means easy in the younger forms to separate the
two species; but in the adult condition, D. bacillifer is easily
recognized by its somewhat stouter build and by the shorter
antennwe. D. bacillifer was described by Wierzejski in 1882 as
a variety of D. graeilis, but in 1887 was re-named by that author
as D. montanus ; the term bacillifer, however, previously pro-
posed by Koelbel having the claim of priority.

D. bacillifer is noted by Prof. Lilljeborg as having been taken
in Siberia during the Nordenskiold Polar Expedition ; amongst
the Tatras (Carpathian) Mountains ( /Fierz¢jsk?); in the Balaton
Lake, Hungary (Koelbel) ; in Finmark (G. 0. Sars); and in the
lakes of Gimont and Cristol, near Briangon, at a height of about
2,400 métres (Dr. R. Blanchard).

There is so little; on a cursory glance, to distinguish this
species from D). graeilis, that it is very likely it may have been
often overlooked amongst lake gatherings from mountainous
regions. I can scarcely doubt that I have done so myself, and
that it will be found to occur not unfrequently in such localities.

4. Diaptomus Sancti Patricii, n.sp. (P1. XIV., figs. 5-8),

Posterior angles of the last thoraciec segment very much pro-
duced so as to form attenuated spines. Anterior antennew reaching
about as far as apex of furca: penultimate joint of the anterior
antenna of the male entirely destitute of marginal process. Inner
branch of the fifth pair of feet in the female indistinctly biarticu-
late, nearly as long as the first joint of the outer branch, and
bearing three minute apical sete. Last joint of the outer
branch small, the larger apical seta not reaching as far as the
extremity of the claw of the penultimate joint. Inmer branch
of the right fifth foot in the male simple, mucronate at the apex,
and reaching beyond the middle of the last joint of the outer
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branch; terminal claw of the outer branch strongly falcate, and
delicately ciliated on the inner edge; lateral spine attached near
the middle of the last joint, long, slender, and finely ciliated.
Fifth foot of the left side (mals) terminating in a sub-crescenti-
form hyaline lamina, the inner edge of which is delicately crenu-
lated. Length of male and female about 155 mm.

I regret that I am unable, owing to the small number of
specimens obtained, and their imperfect preservation, to give a
more copious account of this species. My specimens were taken
in the year 1865, in two of the small peaty tarns of Connemara
(Lough Doon and Lough Nawheelan), nearly on the sea-level.
Amongst described species that to which they bear most re-
semblance is D. laciniatus, Lilljeborg. They come very near,
indeed, to this, but scarcely close enough to allow of my identi-
fying them with it. The species, however, requires further
investigation with the help of better specimens than those at
present available. :

5. Diaptomus hircus, n. sp. (Pl. X., figs. 2-4).

Female.—Seen from above the body is widest across the front,
thence tapering backwards to the hinder end of the thorax,
which is but little wider than the abdomen. The posterior
thoracic angles are mucronate but not very strongly produced.
The anterior antennw reach backwards as far as the posterior
end of the thorax. Inner branch of the fifth foot two-jointed,
more than half as long as the first joint of the outer branch,
its apex clothed with a fringe of minute cilia: second joint of
the outer branch ending in a stout, slightly curved claw, which
is finely ciliated on the concave margin; last joint bearing at its
apex a long, finely ciliated spine and one much smaller seta.

Male.—Antepenultimate joint of the right anterior antenna
armed with a ploughshare-shaped process, which is nearly half
as long as the following joint, and has an obscurely fimbriated
free margin. Inner branch of the fifth foot of the left side very
small ; outer branch slender, ending in two subequal finely
pectinated setw : the last joint of the protopedite has a finger-
like hyaline appendage on the inner margin, and there is a
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similar but smaller organ in the same position on the right foot.
Tnner branch of the right fifth foot very small, pyriform, one-
jointed, acuminate: terminal claw of the outer branch long,
slender, subsigmoid. TLength 1-1 mm.

- T took a few specimens only of this, which appears to be a
quite distinet species, in Goat Water, a tarn lying at a con-
siderable elevation on the side of Coniston Old Man. More
recently (1891), Mr. Scott has sent me specimens from Loch
Harray, Orkney, where he found it abundantly.

6. Diaptomus serricornis, Lilljeborg (PL IX., figs. 3-10).
1888. Diaptomus serricorads, Lilljeborg (83), p. 157.

1888. 3 4 Ni._tJ‘s]!? Richard (62), p. 45.
1889. 5 5 De Guerne & Richard (62),
p. 35, pl. IL., figs. 10, 22;
nl IT1., fig. 5.
1889. " serricornis, DeGuerne &R1cha1d(62) p- 37,

pl. I, figs. 20, 21, 80.

Smaller and more slender than D, Custor, but larger than D.
gracilis.,

Female.—The posterior thoracic angles, seen from above, are
rounded, moderately prominent, and furnished with (usually
two) small mucrones. The first abdominal segment is broad at
the base, and expanded laterally into more or less acuminate
triangular processes. Anterior antennwe twenty-five-jointed,
and reaching as far back as beyond the middle of the abdomen.
Mouth-organs and first four pairs of feet as usual in the genus.
Angle of the basal joint of the posterior maxilliped rounded,
slightly crenulated, and bearing about six small marginal hairs
bat no long seta. Inner branch of the fifth foot small, one-
jointed, simple, cylindrical, about half as long as the basal joint
of the outer branch, bearing at its apex two very minute cilia;
outer branch three-jointed; first joint simple, eylindrical; se-
cond, large at the base, but contracted distally, forming a stout
curved claw, which is minutely ciliated on its concave margin;
last joint extremely small, and having two apical sete, one
large and one small, neither of -which reaches nearly as far as
the apex of the second joint.
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Male.—The right (geniculating) anterior antennw is twenty-
two-jointed, the antepenultimate joint bearing a large serrated
lateral appendage, which reaches as far as the middle of the fol-
lowing joint, the number of serratures varying from seven to
about twelve. Left antenna twenty-five-jointed, and reaching
nearly to the extremity of the abdomen. Tnner branch of the
right fifth foot of moderate size, simple, one-jointed, truncated
at the apex, and reaching as far as the apex of the second joint
of the outer branch: first joint of the outer branch produced
externally into a large acuminate process: terminal claw long,
slender, somewhat flexuous or subsigmoid, and having part of
the margin very finely (almost imperceptibly) pectinated. Inner
branch of the fifth foot of the left side very small; outer branch
about twice aslong, slender, and terminating in two very slender,
subequal, and very finely pectinated setee. The second joint of
the protopodite of the right fifth foot possesses a curious marginal
hyaline lamina, communicating, apparently, with the interior of
the organ ; and the same joint of the left limb has a similar struc-
ture of an elongated pyriform shape. TLength of the male, 1:6
mm. ; female, 1*75 mm.

The description here given differs in some important particu-
lars from that of Prof. Lilljeborg. The anterior antennw in the
Scottish specimens have, in the female, on both sides 25 joints,
whereas Lilljeborg states the number of joints at 23: in the
male the right attenne has 22, the left 25 joints; the Russian
specimens having respectively 23 and 24 joints. Again, in the
male fifth foot of the left side I am unable to find the ciliated
nodule described by Lilljeborg, while in the same organ of the
female I find the inner branch to he composed of a single joint—
not of two, as stated by Lilljeborg: he, however, adds that in
imperfeetly developed specimens there is only one joint. But
notwithstanding these discrepancies I think there can be no
doubt that the species referred to are the same.

D. serricornis was taken by Mr. T. Scott, F.L.S., of the Scot-
tish Fishery Board, in Loch Mulloch Corrie, Sutherlandshire,
where it occurred in considerable numbers. To his kindness I
am indebted for specimens, and for the opportunity of deseribing
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the species. It was also taken many years ago (1867) by my
friend Mr. David Robertson, F.L.S., in a pond near the North
Loch at Lerwick, N.B., but the capture has remained until
now unnoticed in print. Lilljeborg’s specimens (2. serricornis)
were taken in fresh-water lakes at Lumhowski, in Russian
Lapland,—peninsula of Kola—on the 11th of August, 1877.
The type-specimens of D. Wierzejskii were from the neighbour-
hood of Madrid and Valladolid; and it has more recently heen
taken abundantly at Zorbig, near Halle, in Saxony, by M. O.
Schmeil.

I am quite unable to recognize any valid specific distinction
between D. serricornis, Lilljeborg, and D. Wierzejskiz, Richard.
The number of serratures on the male antennal appendage is
stated to be seven or eight in one form and about twelve in the
other, but in the Scoftish gatherings the number is very vari-
able. As regards the fifth pair of feet of the male, I find that
my drawing made from a Sutherlandshire specimen (Pl. IX.,
fig. 5) agrees almost exactly, even down to the peculiar shape
of the hyaline lamins, with De Guerne and Richard’s figure of
the same organ in D. Wierz¢jskii ; but the Sutherland specimens
have in almost every case only about seven or cight antennal
serratures, in this respect agrecing with the typical D. serri-
cornis. 1 have only in one or two cases been able to make
out the ciliated bosses described and figured by De Guerne and
Richard, as well as in this paper (PL IX., figs. 9, 10), but it is
extremely difficult to get a good view of these minute structures,
the parts of the limb being very apt to become mixed and to
overlap one another.

Gexvs EURYTEMORA, Giesbrecht.
(= T'emorella, Claus.)

A subdivision of the old genus Zemora, Baird, was proposed
almost simultaneously in 1881 by two authors, Drs. Claus and
Giesbrecht, the latter having apparently a slight advantage of
priority. Giesbrecht, however, made his divisions sub-generic
only, while Claus, retaining the name Zemora for one group,

assigned to his second group the generic name Zemorelle. In
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this way the genera Zemora and Zemorella of Claus coincide
exactly with the sub-genera IHualifemora and Furytemora of

Giesbrecht.

expressed in the following table :—

The salient characters of the two divisions are

Right anterior antenua
of male

Distal ]_mrtion of posterior
maxilliped

Inner branch of first pair
of feet

Fifth pair of feet of fe-
male

Fifth pair of feet of male

Halitemora, Giesbreeht.
Temora, Claus.

Eurytemora,Giesbrecht.
Temorella, Claus.

destitute of spines
five-jointed, elongated
two-jointed

three-jointed, without a
hooked process

clawed ; unlike on the
two sides; foot of left
side dilated, forcipate

armed with spines
four-jointed, feeble
one-jointed

four-jointed, having a
hooked process

unlike on the two sides;
both sides having
two-jointed prehen-
sile claws

Serrations of terminal | large small
spines of swimming :
feet
Fifth thoracic ring coalescent free
Habitat marine only marine, brackish, and

fresh-water

To the first group belong 7' longicornis (Miiller) and 7" armata,
Claus; to the second, 7' velow, Lilljeborg; 7' inermis, Boeck;
1. Clausii, Hoek; 7. affinis, Poppe; and 7. lacusiris, Poppe.

Quoting from the “Index Bibliographique’ of Messrs. De
Guerne and Richard, the paper of Dr. Giesbrecht in which he
proposes the name Furyfemora was published on the 16th of
May, 1881. T donot know not precisely the date of publication
of Dr. Claus’s memoir on “ Zemora and Zemorella,” but inasmuch
as it was “read” on the 12th of May, 1881, the date of its
publication must necessarily be later than that of Giesbrecht.
By virtue of priority, therefore, the generic name Zemorella
must give way to Fwryfemora; and as it seems to me much
better to divide the old genus Zemora than to adopt Giesbrecht’s
plan of forming under it two new subgenera, I prefer (with Dr.
(Claus) to retain for the ‘ Halitemora” group the old name
Zemora, adopting Furytemora as the generic name of the re-
maining species.
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The genus Furytemora may be defined as follows:—Head
distinet from thorax, conical in front and having a bifid rostrum;
fourth and fifth body-segments distinet; the fifth segment in
the female produced into pointed alwform processes.  Abdomen
of the male five-, of the female three-jointed. Anterior antennze
twenty-four-jointed, and bearing a well developed terminal pa-
pilla; eighth and ninth joints incompletely separated, in the male
hinged between the eighteenth and nineteenth joints. Posterior
antenne and mandibles as usual in the Calanide : maxilla and
maxillipeds relatively small. Distal portion of the posterior
maxilliped four-jointed, short and slender. Inner branch of
the first pair of swimming feet one-jointed, of the following
pairs two-jointed. Outer branches of the swimming feet in both
sexes three-jointed ; terminal spines slender and finely serrated.
Fifth pair composed of one branch only, in the female four-
jointed, in the male unlike on the two sides and ending in two-
jointed hooked claws.

1. Eurytemora Clausii, (Hoek) (Pl. XIII., figs. 1-5).

1858. Cyelopsina lacinulata, Fischer (8), p. 86, pl. II.,
figs. 4-17, 34.
1853. Zemora veloz, @ Lilljeborg (9), p. ,pl. XX., figs.2,7.
TB6HIEE ) Boeck (214), p. 17.
LY. gy »»  Brady (22), p. 88, pl. I, fig. 16;
pl. II1., figs. 1-11.
1876. ,, Clausi?, Hoek (29), p. 28, pls. IV., V.
1878. ,,  welox, Brady (32), p. 56, pl. VL., figs. 1-5.
1881. ., Clausii, Claus (36), p. 9, pl. 11., figs. 1-7.
1885. Zemorella Clausii, Poppe (43), p. 180, pl. 1V., figs. 1-9.
1888. = v Nordquist (51), p. 59, pl. V., fig. 8;
pl. VI, figs. 6-8.
1889. Eurytemora lacinulata, De Guerne & Richard (62),
p. 82, figs. 44, 45.

Last segment of the thorax produced at the posterior angles
into hook-shaped alweform processes; caudal rami abont four
times as long as broad, sete short, not exceeding the length of
the furca. Caudal rami and last abdominal segment densely
clothed with short rigid hairs. Anterior antennw reaching to
the posterior extremity of the cephalothorax. Terminal claw
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of the right fifth foot in the male not dilated at the base. Pen-
ultimate joint of the fifth foot in the female twice as long as
the preceding joint, armed with one spine only on its outer
margin, its inner margin produced towards the apex so as to form
a large dagger-like spine, the base of this spine extending over
less than one half of the margin of the joint. Length of the
female 1+8 mm.

This species oceurs commonly in salt-marsh pools and estuarics,
and sometimes in fresh water. It has been recorded from the
Neva, near Peterhof (Fischer); the Baltic ( Lilljeborg); Finland,
in brackish and fresh water (Nordguist); Bremen (Rehberg);
Leyden (Hoek); N.W. Germany, frequent in fresh-water (Poppe) ;
Abbeville, fresh-water, and Croisic, brackish (De Guerne and
Richard).

In Britain I have notes of its occurrences as follows:—In
salt-marshes at Hylfon (county Durham), Seaton Sluice and
Alnmouth (Northumberlund), Cumbrae (Firth of Clyde), Pen-
sarn (Merionethshire), in several of the broads of Norfoll and
Suffolle ; Whittlesea Dyke, Cambridgeshire; and in pools near
the river Stour at Manningtree (G.S.5.); Higham Park, Essex,
fresh-water (Afr. D. J. Scourfield /). In brackish pools fully
exposed to the rays of the sun it seems to luxuriate, often fairly
swarming in such places. The few specimens which I have
recorded as being taken in the sea at Sunderland, must, I think,
be looked upon as waifs and strays.

It seems to he taken for certain by some authors (Poppe, De
Guerne & Richard) that Prof. Lilljeborg’s original description
of Temora velox must have been drawn up from the male of 7.
affinis and the female of 7. Clausii; and no doubt the drawings
given by him of the fifth pair of feet in the two sexes go to
support this view. But the characters of these organs seem to
be, to a certain extent, inconstant. In a gathering, for instance,
of 7. affinis, from Falmouth, there occur many examples of males
which are without the characteristic dilatation of the claw of
the fifth foot, while the fifth feet of the females from the same
place have the characters of typical 7% affinis. And, again, the
drawing with which I myself illustrated 7 veloz in the North-
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umberland and Durham Deep Sea Dredging Report (1865), re-
presents the male fifth pair of feet asin 7. affinis. These figures
were drawn from Hylton specimens, and there are, so far as I
can make out, no examples of 7. gffinis in the gathering; nor
have I been able, on further search, to find any specimens show-
ing the characters of my drawing. I take it, therefore, that the
specimen from which the drawing was made was an exceptional
one, and had I at the time recognized its abnormal character it
would not have been used; but the same thing may have hap-
pened to Prof. Lilljeborg. Further, amongst the Whittlesea
specimens are some which have #wo external lateral spines on
the female fifth foot—a character usually found only in 7% affinis.
The only unfailing distinctions between the two species seem to
be (1) the relative size of the penultimate joint of the female
fifth foot and its internal tooth; (2) the length of the anterior
antennge, and (3) the length and proportions of the caudal rami
and their setee. Frequently 7. Clausii is tinged of a deep vinous
red: this I have never seen in 7. affinis.

2. Eurytemora affinis, (5. A. Poppe) (P1. XTIII., figs. 6-9).
1853. Zemora veloz, & Lilljeborg (9), p. 177, pl. XIX.,
figs. 9, 10; pl. XX, fig. 1.
1865. ? ,, inerais, Boeck (214), p. 16.
1881. ,y  affinis, Poppe (34), p. 55, pl. I11., figs. 1-14.
1881. Furylemora hirundo, Giesbrecht (35), p. 4.
1881. Zemorella affinis, Claus (36), p. 10, pl. IT., figs. 8-14.
1881. Eurytemora hirundo, Giesbrecht (37), p. 152, pl. IT.,
figs.1,7,12,19; pl.II1,, figs.3,10; pl. V., fig. 17;
pl. VL., figs. 8, 20; pl. VIL., figs. 5, 22; pl. VIIL.,
figs. 21, 89, 40, 43; pl. IX,, figs. 1, 81; pl. X,
figs. 5, 38; pl. X1, fig. 3.
1884. Zemora affinis, Herrick (41), p. 182, 182, pl. H.,
figs, 8-16.
1885. Zemorella affinis, Poppe (48),p.184,pl. V1., figs. 22-28.
1888. = s var. hirundoides, Nordquist (51), p. 48,
pl. IV., figs. 5, 11; plL. V., fig. 5
PLEVIL. S 8.

1888. 3 »y  var. Juspida, Nordquist (51), p. 53,
pLeYE, Higs 1016 7810 5
pl. VI, figs. 4, 5.
1888. y» . Canu (894), p. 13 pl. "VII. ﬁgs,l 4.
1889. FHur Jtcnwm affinis, De Guerne & Richard (32) p- 84,
figs. 46, 47.
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Posterior margin of the last thoracic segment produced baclk-
wards, and forming two large acutely angulated cusps. Caudal
rami and last abdominal segment densely hispid; rami about
seven times as long as broad; principal caudal sefe more than
half as long as the abdomen, very flaceid and finely plumose ;
attachment of the lateral sete distant from the apex about one
third the length of the ramus; anterior antennwe reaching to
the penultimate thoracic segment. Penultimate joint of the
fifth pair of feet in the female scarcely longer than the preceding
joint, produced inwardly and forming a large dagger-like spine
which occupies the whole internal margin of the joint; external
margin supporting two slender spines, and sometimes a third
much smaller one. The fifth pair of feet in the male is not much
unlike that of 7\ Clausi7, but the terminal claw of the right side
is dilated and bulbous at the base. Length 1:3 mm.

FBurytemora affinis appears to be a very widely distributed
species, and sometimes oceurs in immense profusion, constituting,
it is said, at some seasons the almost exclusive food of eertain
fishes, as of the Shad in the Rhine and the Herring in the
Baltic. Poppe has found it in many places in North Germany,
both in fresh and brackish water. Nordquist records either the
type or the varieties deseribed by him under the names Airun-
doides and hispide from Helsingsfors in the Gulf of Finland,
and from near Abo, at the entrance of the Gulf of Bothnia.
AL Gadeau de Kerville has taken it in the Estuary of the Seine,
and Herrick records a form either identical with or closely allied
to E. affinis from the coast of Alabama.

In England Z. affinis seems to be less common than the pre-
ceding species . Clausi?, but occurs in precisely similar locali-
ties. I have taken it in pools near Hartlepool Slake, county
Durham ; at Burgh Marsh, near Carlisle ; and Beaulieu Lalke,
Hants. The Rev. Dr. Norman has sent me specimens from
Swan Pool, Falmouth; and Mr. Thomas Scott has taken it in
the surface-net in the Firth of Forth, near Alloa. My friend
Mr. Isaae C. Thompson, F.L.S., of Liverpool, tells me that he
found it plentifully in tow-net gatherings from the river Mersey
in 1886, but has not taken it again until the present season
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(1891), when he found the filter-beds of the marine baths at
Bootle—close to the first-mentioned locality—swarming with it.

Gexvs ACARTIA, Dana.
1. Acartia longiremis, Lilljeborg (P1. XIV., figs. 1-4).
1858. Dias longiremis, Lilljeborg (9), p. 181, pl. XXIV.,

figs. 1-13.
11563 ERN is Claus (18), p. 193, pl. XXXIII.,
figs. 6-14.
1878. ,, " Brady (32), p. 51, pl. V.
1881. ,, s Giesbrecht (37), p. 146 ; idem (35),
p- 8.
1881. ,, bifilosus, Giesbrecht (87), p. 147 ; idem (35), p. 8.

1881. ,, ? discaudatus, Giesbrecht (37), p. 148 ; idem (35),

p- 3.

I887 e ? o I. C. Thompson (50s), p. 36, pl. V.,
figs. 1-6.

1890. ,, longiremis, Bourne (64), p. 147, pl. X1., figs. 4-6.

It has been proposed by Dr. W. Giesbrecht to break up the
forms hitherto considered as belonging to Dias longiremis, Lill-
jeborg, into two, or perhaps three, distinct species:—D. longiremis
(restricted form), D. bifilosus, Giesbrecht, and D. discaudatus,
Giesbrecht. The last-named may or may not be considered as
having been previously included under the old term /longiremis.
The characters relied upon by Giesbrecht to uphold this separa-
tion are as follows :—

longiremis. bifilosus. discaudatus.
Frontal filaments | absent two absent
Last thoracie seg- | armed with two | unarmed unarmed

ment
TFurca

Fifth pair of feet
(male)

Fifth pair of feet
(female)

large & several
smaller spines
long

small

large

short
large

small

short and (in the
female) dilate:d

very large

very small

To me it appears that these characters—trivial even when
displayed to the best advantage on paper—are of even less ac-
count when put to a practical test, their inconstancy even more
than their intrinsie triviality being fatal to their acceptance as
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good specific marks, First, as regards the frontal filaments,
which are relied upon as furnishing an important character, and
even a name, to D. bifilosus. These organs are apparently
merely the segments of a bifid, very finely divided rostrum:
they are so extremely slender as to be (in spirit specimens, at
any rate) often very difficult to see, and though in some few of
the Burgh Marsh specimens I have succeeded in finding them,
in most cases I quite failed to do so, and believe that they are
usually absent, though in other respects the specimens from that
locality entirely agree with D. bifilosus. Claus and Boeck,
however, notice the occurrence of frontal filaments in ““.D. longi-
remis, Lilljeborg.” Secondly, The spines of the last thoracic
segment of (the restricted) longiremis are rarely (never, in my
cxperience) developed so largely as rein-eaented by Giesbrecht ;
usually they are so small as to be very easily overlooked.
Thirdly, The proportions of the furca are certainly very variable,
and even in extreme forms (except in discaudatus) are not well
enough marked to be of much diagnostic service. Fourthly,
The diversity of size in the fifth feet of the two sexes cannot be
looked upon as of much moment, and the differences of form of
those organs in the three species are certainly by no means well
marked. T therefore think that the two forms bifilosus and dis-
caudatus, though presenting characters of very great interest,
should be looked upon as races or varieties of the original type
and not as separate species. And a nomenclature which retains
such forms as varieties in direct connection with a central type,
so preserving the idea of relationship and evolution, is not only
truer to the actual facts, but adds a distinet and vivifying in-
terest to the mere dry bones of classification.

T have no note of the occurrence of any species of Aeartia in
fresh or brackish water except in one locality, Burgh Marsh,
Cumberland, where I took the bifilosus form abundantly many
years ago. Eurytemora affinis occurred in the same pools and
in equal abundance.

The generic name .{eartia was proposed by Dana in 1846, and
was undoubtedly meant to cover the forms more lately assigned
by Prof. Lilljeborg to the genus Dias. Having the claim of
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priority, the term Aecartia oughtlto be adopted in place of Dias.
The drawings in Plate XTV. were made from specimens taken
at Burgh Marsh.
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EXPLANATION OF PLATES.

PraTe L
CYCLOPS ELONGATUS.
Female scen from above x 60.
Anterior antenna.
Labrum.
Maxilliped of sceond pair.
Foot of fifth pair.
CycLors VICINUS.
Male seen from above x 40,
Labrum.
Foot of fifth pair.
Vulvar openings.

Prare 1L
CYCLOPS STRENUUS.
Female seen from above x 80.
Posterior antenna,
Maxilliped of second pair.
Foot of fifth pair.

CYCLOPS SIGNATUS.
Female seen from above x 40.

Prate IIL
CYCLOPS ABYSSORUM.

Female seen from above x 0.
Anterior antenna,
Posterior antenna,
Labram.
Foot of first pair.

y»  second pair--outer branch.

o third pair.

sy fourth pair.

., fifth pair,

PraTe 1V,
CyYcLoPs SCOURFIELDI.
Female seen from above » 80.
Posterior antenna.
Maxilliped of first pair.
,, second pair,
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EXPLANATION OF PLATES.

5. Foot of first pair.,
5, Seeond and third feet—Ilast joint of inner hranch,
7. Foot of fourth pair.

8, s fifth pair.
Prare V.
CYCLOPS BICUSPIDATUS.

Fig. 1. Female seen from above x 80.

2, Maxilliped of first pair.

3. Foot of first pair.

4, ,y  fourth pair.

5. . fifth pair,

CYCLOPS VIRIDIS.

6. Female seen from above x 38.

7. Labrum.

8. Foot of first pair (male).

9. s, fifth pair.

10. Appendage of first abdominal segment (mnale).

Prare VI

Cycrors THOMASI
Fig. 1. Female scen from above x 80.

2. Foot of first pair.
3. 4y fourth pair,
4, ,,  fifth pair.
CYCLOPS INSIGNIS.
5. Female scen from above x 95.

CycLors SCOURFIELDI, VAR.
6. Anterior antenna of female.
7. Foot of fourth pair.
8, ., fifth pair,

PraTe VII.
CyCLOPS SERRULATUS,
Fig. 1. Female scen from above X 53.
CyCLOPS MACRURUS,

2. Female seen from above X 53.

Cycrops KAUFMANNI,
Female seen from above x 53.
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EXPLANATION OF PLATES. 03

CycrLors EwARTL
Male seen from side x 54.
Anterior antenna of female,
Foot of fifth pair.
Abdomen of female.

Prare VIII
CYCLOPS AFFINIS.
Female seen from above x 105 (Duddingston Loch.)
3 ) % 100 (Yetholm Loch).
Anterior antenna.
Foot of first pair.
,y  third pair.
,,  fourth pair.
Prate IX,
CYCLOPS FIMBRIATUS (= CRASSICORNIS).
Female seen from above x 80.
CyCLOPS PHALERATUS.
Female seen from above x 80.
DIAPTOMUS SERRICORNIS.
Last three joints of anterior antenna of male.
Distal angle of basal joint of posterior maxilliped.
Fifth pair of feet of male.
i .y of female.
Posterior thoracic lobules and first abdominal segment (female).
(Figs. 3-7 drawn from Loch Mulloch Corrie specimens.)
Right antennal appendage of male.
Inner branch, right fifth foot of male.
T ,, ciliated appendages, more highly magnificd.
(Figs. 8-10 drawn from Lerwick specimens.)

PLATE X.
CYCLOPS (EQUOREUS.
Female seen from above % 136.

DiaproMUs HIRCUS,
Foot of fifth pair of female.

2 ,, of male.
Right antennal appendage of male.
CYCLOPS LONGICAUDATUS. *

Female seen from above x 80.
Anterior antenna of female.
One of the swimming feet,
L8



54 EXPLANATION OF PLATES.

Prate XI
Drapromus CASTOR.

Fig. 1. Female seen from above x 40,
2. Last three joints of right anterior antenna of male.
8. Distal end of hasal joint of posterior maxilliped.
4, Toot of fifth pair of female.
5. 5 ., of male,
i i +» extremity of left onter branch, more highly magnified.

DIAPTOMUS GRACILIS,

7. Abdomen and posterior thoracic angles (Wanstead Park).
. Basal joint of posterior maxilliped.
9. Fifth pair of feet of male (Talkin Tarn).
a., Setiferous papilla.

PraTe XII.
DIAPTOMUS GRACILIS,

Fig. 1. Female seen from above x 80 (Coniston).

2. Last three joints of right anterior antenna of male (Floutern Tarn).
3. 5 5 5 (Talkin Tarn).
4, o ys (Lough Neagh & Wanstead Park).
5. Flfth pair of feet of female (Wanstead Park).
6. 3 ., of female (Talkin Tarn).
T 5 s of male (Wanstead Park).
8. Last thoracic segment and abdomen of male,
Prare XIII
Evryremora Crauvsin
Fig. 1. Female seen from above x &5,

2. Apical joints of right anterior antenna of male
3. Foot of fifth pair of male—Ileft.
4. 55 5 ,s  —right.
b s N of female.,

EURYTEMORA AFFINIS,
6. Female scen from left side x 55.
7. Abdomen and last thoracic segment of female.
8, Titth pair of feet of male.
9. Foot of fifth pair of female.
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EXPLANATION OF PLATES, [ 13)

Prare XIV.
ACARTIA LONGIREMIS, var. bifilosus.

Fig. 1. Abdomen of male.

2. Foot of fifth pair—female.
8. TFifth pair of feet—male.
4. Frontal tentacle.
Drarromus Saxcri-PaTric,
5. Fifth foot of female.
6. 5 of right side—male.
7. 55 of left 5
8. Apical joints of the same—more highly magnified.

DiAPTOMUS BACILLIFER.

9. Female seen from above x 40.
10. Last three joints of right antenna of male.
11.  Angle of last thoracie, and side of first abdominal, segment.
12. Fifth foot of female.
18. Tifth pair of feet of male.
(Figs. 10 and 13 are after De Guerne and Richard. )

ERRATA.

p. 10, line 9, read Cyclops Scourfieldi, G. 8. Brady (PL IV ; PL VL, figs.

6-8).
p. 10, line 10, read Cyelops Luckartii (20) p. 80 (not C. Luckarti Clans).
Plate IX., fig. 1. C. for crASSICORNIS read C. FIMBRIATUS,

PRINTED BY J. BELL AND CO., RAILWAY LANE, PILGRIM STREET, NEWCASTLE-ON-TYNE.
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Fig'1-5. CYCLOPS ELONGATUS
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Fig®l-4 CYCLOPS STRENUUS
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CYCLOPS ABYSSORUM.
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Fig? 1-b. CYCLOPS BICUSPIDATUS
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CYCLOPS AFFINIS.
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FigFl. CYCLOPS AQUOREUS
2-4. DIAPTOMUS HIRCUS
5-1. CYCLOPS LONGICAUDATUS.



e—

£'» i




Nat. Hist Trans. ND&ENC, Vol X PLIX.
1 g

ﬁ.-——-w,-.r.ff.'-"-”-[t’[\ﬁ

\}KH\‘\

G5 Brady dal Gea West & Bona lithet mp
Fig®l. CYCLOPS CRASSICORNIS
2. i PHALERATUS
3-10 DIAPTOMUS SERRICORNIS.
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