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PREFACE. .

‘T pages following ave intended to contain brief descriptions (sufficient, however, I trust,
to lead to their identification) of specics new, or debateable, which caine under my notice

from time to time in the course of examination of the following collections :

1. Plankton examples for three years consccutively taken in the Faroe Channel during
the cruises of my yachts the iValwin and the Silver Belle.

2. During a cruise in 1903 from Valentia (Ireland) to the Faroe banks, along the deep
Atlantic trough.

3. A cruise during 1904 from Valentia to the Azores, Madeira, the Straits of Gibraltar,
and ncross the Bay of Biscay to the English Channel—both of these cruises undertaken in the
Silver Belle, ’

+. T'he collections of the Gauwss.

5. 'The collections of the Discovery.

G. 'The collection made by Mr. J. Stanley Gardiner in the Indian Ocean.

7. The collection made by Dr. G. H. Fowler in the Faroe Channel.

These notes are, of course, only preliminary, and the fuller description and necessary
drawings will subscquently be published in their appropriate places. The immense amount
of material accumulated necessitates considerable time for its proper examination. Meanwhile,
notes of species, new or interesting, accumulate with rapidity.

In the following pages the abbreviations frequently used—eg., B1, B 2, Le 1, Le 2,
Li1, 2, 3, Ri, Re, etc.—will be readily understood by those who are familiar (as all workers
in this subject must be) with Giesbrecht's colossal work published in the Naples series of
Monographs. ) '

The plates which accompany these pages are autocopyist reproductions of the finished
drawings exccuted by Miss Marion Lees. They are added to elucidate the notes in the text,

and, though strictly accurate, are to be regarded as more or less rough reproductions of
the originals,
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Page 22, line et aeq.: for  Re 1t lang and narrow with rudimentary Ri,’ ete.,
rend * R0 1 long and narrow ; Re 3 represented by atylet process. Left ot

" short, of four secgmeonts, the end. segﬁra‘qy var, short, und with short spinc ot

the end,’ . . . i,
: . - . ' . s . .
Plata V1. : for ‘ brovicaudia ’ redd ¢ hrevicandatus,’ P S PRI T

COPEPODA

GENUS MEGACALANUS (nov.). (Wolfenden.)
Megacalanus. (Wolfunden, Journ. Mar. Biol. Assoc., April, 1905.)

Generic Characters,—Head scparate from first segment; last two thoracic segments
separate.  Abdomen of four segments; five pairs of feet. In general characters resembling
‘alanus, but the third segment of each exopodite with three external spines and end-saw ;
first feet with extraordinary hook process on the basal; fifth feet without denticulation on the
inner margins of the basal.

Megacalanus Bradyi : (nov. sp). DPlate L.

The animal is distinguished by its greal size—viz,, 10 mm., in the adult female.
(Cephalothorax 79 mm. ; abdomen 21 mm. long). ‘The Cephalothorax is of six segments, the
hend separale from the first thoracic segment; the fifth and sixth segments also separate.

‘I'he greatest breadth of the thorax is 2735 mm., about one-third the length. The head is:

slightly produced anteriorly between the antennme, possessing a strong two-pointed rostrum, and
with a perfectly even dorsal curve. The last segment of the thorax is produced into wing-like
points, resembling Cal. hyperboreus.

"The Ahdomen consists of four segments, the genital segment very little longer than broad
(a8 17 : 15), Ab 2>Ab 3>>ADb 4 the furcal segments about the same length as the anal, and
very little longer than broad, each with five tail bristles and a short inner accessory bristle.
"The next to the innermost bristle of each side is much thicker and longer than the others.

The Anterior Antenna: comprise twenty-five scgments, and are longer than the whole hody
by about the last cight scgments ; all except terminal bristles very short.
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"The twelfth and thirteenth segments have a row of fine teeth on the under surface,

The Posterior Antenne have the inner and outer rami of about equal length; first basal
with marginal basal hump and one strong bristle, second basal with two bristies, first segment
of the endopodite four times as long as broad.

The mandible has the inner ramus a little longer than the outer, the first scgment of the

endopodite with a lateral swelling, The masticatory plate is hailf as broad as long, and has .
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']’l\i‘c Maxilla is of the usual Calanus shapc,wt'}:ie exopodite oval and nearly:as long as, the-
endopodite, the latter small and much narrower than the second basal, but distinctly three-
segmented. There are fourteen bristles on the endopodite and four on the sccond basal
cleven on the exopodite, nine on the first outer lobe ; second outer lobe with one, second inner
lobe with four bristles. '

The Anterior Footjaw is short and compact, the fifth lobe much longer than any of the
others, with a long, thin hook ; no hooks on lobes four or six, and all the bristles with stifl
hairs wide apart like Calanus.

‘T'he Posterior Fooljawo, of the usual Calanus form, has the first basal much longer than the
second ; the endopodite smaller than the latter—relative proportions 20:14: 11 ; ench basal
twice as long as brond. The bristles are of the usual character,

Five pairs of Swimming Feci, each with outer and inner rami of three segments, the first
hasal segments of the second and fourth pairs with a very convexly projecting inner margin.
"The first pair with respectively one, two, six bristles on the segments of the endopodite, and a
remarkable arrangement on the second basal. At the distal margin of the posterior surface of
the segment are two strong hooks, the lower one very thick and strong, and projccting down-
wards, backwards, and outwards (very prominent in profile), and an upper hook process, brond
below, tapering to a whip-like extremity directed straight upwards and more than half the
length of the endopodite. lach segment of the exopodite with long flagelinte external
marginal spine. The sccond feet with second basal with three spines (one external and two
ctntral) on the distal margin ; endopodite not much more than half the length of the exopadite
the first and second segments of the endopodite ending in points at the distal outer margin
(similar in third and fourth pairs) ; the third segment of the exopodite comparatively large,
brond at the base and narrow distally ; the segment divided by the external spines into portions
respectively 14 (prox.):8:144 (distal), the terminal saw not as long as the last part of the
segment. The third and fourth pairs rather similar generally, the last segment of the exopadite
in the Intter with the proximal portion much the largest (19} prox.:11 : 13 distal), and the
saw rather longer than the distal third of the segment. The endopodite of the second pair with
one, two, cight bristies respectively ; outer margins of second segment and proximal part of third
segment of the exopodites of sccond to fifth feet thickly haired, saws in all cases broad at
base and lanceolate, foliaceous, with ribs very numerous, which at first sight resemble teeth, but
the unserrated margin of the folin can be distinguished beyond them. In the fourth foot, at
the external distal margin of the sccond basal, besides the short spine is a delicate short-
feathered bristle. - ‘

All external marginal spines are small.

,  The fifth pair rescmbles the other fect, except that they are short, and the external
margin of the last segment of the exopodite has only two marginal spines instead of three.
Between the terminal saw of each foot and the outer marginal spine is another small apical
spine. ‘The inner margin of the first basal of the fifth foot has neither tecth nor hairs.

.Colour of the animal greenish-yellow when fresh, with no pigmentation.
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rﬂﬁi‘:{.;:n.lm.;‘;' In _thé ¢ Challengrer Re ity l;}:il(lj d prineep:
copepod 12 mm. Jong, et #liken, from. the spinulation of the fect, is certainly not a ';(,':'y‘lg_x'ms,"‘
as Gieshrecht has pointed out (abdomen three segments, last but one joint of the Antennu very
small; Maxilla with short unsegmented endopodite, sawed terminal spines of the feet, ctc.).
The animal here described might, so far as the feet as figured by Brady ave concerned,
belong to thesame species, but there are in this no such sete on the Anterior Footjaw as Drady
fignres ; the Maxilla is totally different as regards its bristles, the segmentation of the Anterior
Antennme, and of the abdomen, ete. Tt is therefore certainly not Brady's Calanus princeps, and
the presence of thiee external spines on the Ite 8 of the second and fourth feet as clearly removes
it from any other species of the genus Calanus. :
The & resembles the ¢, but the Anterior Antenme ave more closely beset with wsthetasks ;
the abdomen. consists of five scgments, and the fifth fect differ somewhat. 'The foot of one side
is also somewhat different from that of the opposite gide. In one the inner margin of the
sccond exopodite segment bears at its outer distal margin a stumpy process, which ends distally
in a spine and stout bristle. The upper and inner and outer margins arc also covered with
hairs. 'The third segment, just below its distal extremity, has often an upright spine varying in

length in different individuals, but extending a little beyond the end of the joint. The outer »

margin of the third exopodite joint has only onc spine, distal of the middle. The foot of the
opposite side has no process on the second exopodite segment. (A difference in the feet of
the two sides is also noticed in the closely allied M. princeps.) The basals of the fifth fect are
without teeth ; the first basal is very long comparatively, and the bristles of the endopodite
arc 0, 1, 6. ‘I'his copepod was abundant in the Gauss collection, and occurred twice in my

collection of 1903 from the West of Ireland.

Megacalanus Princeps (Syn. Cal. princeps, Brady ; ¢ Chall. Rep.,’ p. 86.) DPlate L.

"I'his copepod does not strictly belong to the Northern Fauna, its habitat being mid-
Atlantic, and it is in abundance in the Gauss collections made in the Atlantic traverse. It is
reported to have been once met with, however, in the Atlantic west of Ireland, and as it may
perhaps be met with occasionally north of Lat. 60° it must be noticed. In all the author’s
collections north of this Iatitude it has never once occurred. Brady, in the ¢ Challenger Report,’
very briefly described it as having been taken in two deep-water dredgings, of 1,240 and 1,260
fathoms respectively, and also off Sandy Hook at 1,250 fathoms. It has an extensive area of
distribution throughout the deep water of the Atlantic north and south of the cquator.

9 100 to 11 mm. long,* the Cephalothorax of five segments, the last two heing conlesced.
Head narrowed in front, the forchead slightly produced and bearing two short spines, with two
short hairs below them, the rostral processes long and stiff, ending bluntly, without filaments.
"T'he posterior margins of the thorax are rounded and but slightly produced. The Abdomen of
four segments, with the genital twice as long as the following one. Anterior Antenn at lenst
four joints longer than the whole body, and of twenty-five segments, the basal joints small,

# Ono large examplo from the Southern Ocean measured 12 mm. long.
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" from the cighth to the,ninc%,tcylgh.,gmd_na“_y incrcnsing_,?;i,,girc,‘,t,_bq, tienlicth to the twenty-thind ST

shorter, the twcnltfj-fo‘\'x‘i‘tﬁ“oii'ly half the length of th: twenty-thiril, and: the twenty-fifth not
quite Lwice as long as the twenty-fourth. 'l’hév;"_!i?%i‘ior Anteind “and niandibles are as in the
| Inst species.  In the Maaille the second basal anid' éndopodite are rather pyriform in shape,
i the endopodite partially scgmented, onl y on the inner margin, the second outer lobe small, and
i ‘E' npparently without bristle. ‘I'he Anterior Fooljazes with short, wenk Dristles on the proximal
{

b

lobes: the fifth and sixth and also the endopodite with very thick and very long, ribhon-shaped
bristles, densely feathered on the proximal side. ‘These bristles are very characteristic of the
species.  The Posterior Footjaws have a very thick, spiniform seta densely feathered, and n
second thin bristle, both arising from the distal lamellar projection of the first basal, and both

as long as the second basal. The bristles of the last joint of the endopodite are long broad,

and resemble those of the Anterior Footjaw. 'The first four pairs of swimming feet have thrce
scgmented rami, and in general resemble those of the last species, having three marginal
spines on the lust joint. The first pair has no trace of the hooks which characterize the last
species, and the first and sccond joints of the exopodite have no marginal setw externally. .
N The fifth pair has only Lwo cxternal spines on the last exopodite segment, four inner marginal -
y bristles, and an end-saw threc-quarters the length of the segment. "Ihere are no tecth on the

; migins of the basals, "The saws of the feet have numerous fine, closely-set teeth. (They may

E' be identical with the last specics, but, having been preserved in spirit, may have lost the fine

|
|
i
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: s; membranous protective sheath occurring in fresh specimens of M. bradyi.)
:: ¥ The & differs chiefly in the shape of the head (which has not the two small frontal spines
:’:: of the ¢), the Inst two segments of the thorax are separate, the abdomen has five segments,

; ! M the posterior footjaw is wenker, but the terminal bristles are thick and ribbon-shaped, and the
' i fifth feet are otherwise formed. In them the Iast segment of the exopodite has only one
.'! ) external marginal spine, and a very short apical spine, representing the end-saw; onc inuer
,' . marginal scta, which is modificd, being short, thick, and spine-like, curved, and standing more
: . or less at right angles from the segment. There is one inner marginal seta on the second joint,
"y which is without the stumpy process which occurs in the last species.  As in the latter specics,
.\ however, the two feet are not (quite symmetrical, the inner marginal seta of the second joint
BE being absent in one foot. The first basal is not so clongated as in the last specics, and there
Sy are no teeth on the inner margin; the second basal is, however, very convex distally on the

; :.ﬁ internal margin, and has strong bunches of hairs.

| f'fj}i ‘The diagrnosis between these two specics may be expressed :
gt 1. First pair of feet with a pair of hooks on each second basal ; the bristles of the endopo-
.'" _ "~ dites of Anterior and Posterior Footjaws of ordinary character=Jf. }, radyi.

t:% ' 2. First feet without hooks ; bristles of endopodites of footjnws very broad, extremely long,

i .:'1' and, distally, densely feathered = Af, . Princeps,

[ ‘,' Sizeof & and ¢ 10 t0 12 mm. .

: {: Both are deep-water species, with a distribution extending from the west of Ircland to far

| 4 in the Southern Occan (as far as Lat. G0° S.).

| ,: 'j [Nork.—In Sars' recently published  Liste préliminaire des Calanoidés, ete.! (in Bullctin
K 1 du Musée Octanagraphique de Monaco, No. 26, March 20, 1905), is briefly described a new genus,

i o ‘

: A

P :

: .: N

S

|on

i 'a.'; L B e L S — e ot




T

A

— e

HE

. N

PhT L ATYTOIe s e

ST GENUS GAUSSIA; - ° 7 . A

s

Macx 2lanes, andr species, M. longicornis. It is impossible, withput further descrisz.iBn o o i

., Migiim; to accnrately locate this genus, but probably it is identical with Jllr,g;nu’llm‘zr_l.y._.;‘gie,;hx;.igf Lraleiiel .
na.seription-of which, accompanied by figures, was published by me in the Jotrn, grit, Mar, .
' Iiol. Assoc. in’April, 1904, thus antedating Sars’ description by about & yedt\]™ ™" ™ S

GENUS GAUSSIA (nov.).

Generie Characters.—Resembling Metridia in the structure of the fect and Plenromamma
in the form of the body, but no trace of pigmented * ocellus.’

Gaussia "Scotti (nov. sp.). DPlate IL

Plewromamma princeps.  Scott, T'rans. Linn. Soc., 1889,

Mctridia Scotti. Giesbt., Zool. Anzciger, vol. xx. Giesbt, and Schweil, ¢'lierrcich,’
p. 107, '

? 10 to 10:3 mm. long ; whole fore-part of body, legs, m;;lmt‘h;rgnns deep blue-black ; -
genital segment deep sienna coloured. Cephalothorax twice as long as Abd. Ce with short crest,
prolonged into frontal process like I'lenromamma ziphias, with short rostrum. Last thoracic seg-
ments on each side prolonged into stout spines, slightly curved, and not half the length of the
genital segment.  Abdomen of only three segments (first and second coalesced to form an unsym-
metrical Iaterally and ventrally swollen segment, 20 long and 17 broad). Second segment very . >
small and not half as long as the anal. On the upper and right side dorsally of the first
scgment is a strong curved hook. Genital openings and swellings occupy whole lower half of
the segment. Anal segment twice as broad as long, with dorso-lateral flaps extending over
the furcal scgments. Furcal segments as long as broad, with strongly haired margins, two
outer and two apical, and two inner marginal seta (inncrmost thin and short), the two apical
three-quarters as long as the whole abdomen.  Very Iarge and haired epistomal cushion.

A A =twenty-three, longer than whole body by four and a half joints: on the first and
second segments arc strong, brond-based spines, not recurved ; on the fourth, fifth, and sixth,
smaller spines. Max, P.F.J. (B 1: B2: Ri=20: 18: 28) and 4.F.J. like Plewvromamma. ~— 7
Afn, Ri much longer than Re (B 2 extended on inner side) and with four marginal hairs
on B 2.

Second feet, with clusters of small spines on surface of B 1, B 2 very convex, both feet with
hooks on Ri 1 (outer much longest).  T'hird feet without deep curve of margin of Re 1, saw of-

Re 3 of normal shape, not bent like Plewromamma.  Fourth feet, end-saw short. #ifh fect, cach
of four segments, last two about same size; no bristies on one, two, or three, but three end
bristles on fourth ; innermost very long, middle only half its length, outermost very short;

*s margins of all joints without hairs.

d a little smaller than the female, Ce separate from 7% 1. Last thoracic segment on cach -
side ending in stumpy prolongations, but without the spines of the female. Clasping Antenna
on the right side, with three joints beyond the elbow ; joints before the elbow broadened out a
little ; joint immediately distal to the elbow with two spine processes on the upper margim, one
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o dix{hl iiot imore than one-thir? ;. helength of the joint, one proximal, At‘éiﬁ]{i‘(d'istnl) of the
" Negnnent n short, blunt, rounid spiny projection, just reaching beyond the énd of thé segment;

joint preceding clbow without spines or teeth, proximal joint to this with short spine reaching

a little beyond end of segment. Mouth with strong upper and lower lip, as in 93 crest of

head a littie weaker than in ¢, and mouth organs like those of ¢, but weaker. Abdomen with

five segments, anal very broad and longer than the rather square-shaped furcal segments.
Fifth feet peculiar, best understood from the figure.

There is an entire absence of pigment ¢ocellus,’ as in Plewromamma. ‘The body hns n
great resemblance to Plenromamma, especinlly in the asymmetrical female abdonmen, but is quite
unlike any Mectridia. "The fifth feet of the & differ from either genus. It seems to partake of
the characters of both genera, and to belong properly to neither.

Many specimens occur in the Gawss collection gathered in the North Atlantic. T have
little doubt that it is identical with the description of Plenromamma princeps by Scott,* of
which one male only formed the subject of the description. Scott does not speak of the
pigment ocellus, nor does he mention any pignentation of the animal. In all the Gawuss
specimens this is very striking. Gieshrecht (Zool. Anzciger, xx., p. 253) referred the specics to
Metridia, changing the name to Met. Scotli, as M. princeps was already appropriated, and
remarking that the structure of the fect relegated it to the genus Metridia. Scott was prob-
ably more accurate in referring it to Plewromamma. With the exception of thissingle specimen
of Scott’s, the animal has, I believe, as yet remained undescribed again. The striking form of
the female and the difficuity of referring it to either genus induce me to suggest that it i
preferable to create for its reception another and distinct genus, for which I suggest the name
¢ Gaussia.' :

GENUS GAIDIUS. (Giesbrecht.)

Gaidius Intermedius (nov. sp.). Dlate III.

¢ 45 to 48 mm., IHead rounded, with short one-pointed rostrum. First cephalic
scgnienl: larger than the remaining three scgments. Head only partially divided from the
first segment by a dorsal line. Last segment rounded, and with very short lateral and thin
spincs, curved and bent in a ventral direction. Abdomen, one-third as long as the cephalo-
thorax. Genital segment ventrally protuberant, and nearly as long as the next two segments.
Furcal scginents equal in length to the anal.  Anterior Anlenmc of twenty-three joints not
quite reaching the end of the genital segment. Posterior Antenna with Re greater than Ri
hy one-third, and a tubercular projection on the Re 1. Anterior Footjawo with hook on the
fourth lobe larger and stouter than that of the fifth. Mauxilla with Re longer than Ri.
Postcrior Footjaw, B1:B 2: Ri=11:3:44, the three bristles of B 2 short ; B 1 with extra-
ordinary lamellar hump, of transparent colour on the outer margin.

Yirst feet, Ri=1, Re=3, but no Se on Re 1.

* Trans, Linn. Soc. of London.
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Second feet, Ri=2, Re=3, . i

Third and fourth feet, Ri' and' Re=3 scgments, theaurjth fcet ?\;;it_l-lnnll)ccinl tubal
bristles, as in other Gaidins. o

The characters of the Posterior Footjaw and Posterior Antennse resemble Gactanus more
than Gaidins; the absence of any spine on the head and ita evenly rounded contour alone
prevent its inclusion in the former genus. It is not very common, but occurred at two of the
Gauss stations near the ice (March 10, 1903, and March 21, 1908). -

GENUS GAETANUS. (Gieshrecht.)

Gaetanus Antarctica (nov. sp.). Dlate IIL

8 mm. long. Body thick, with rather gibbous dorsal swelling of the first segment, which,
consisting of the coalesced head and first thoracic segment, is more than twice the length of
the next three segments. The Inst segment is produced laterally into short, stout, curved
apines, directed dorsally. The head is in front rather square, and the dorsal cephalic apine
very short, thick basally, and directed forwards. The Adbdomen is short and thick, not,
altogether, a quarter the length of the cephalothorax. The Anterior Antenn are not
more than 7 mm. Jong—i.c., not as long as the whole animal ; they consist of twenty-three
scgments, of which the eightcenth, nineteenth, and twenty-first are much longer than the
twenticth.  ‘They are sparingly sctiferous.

Ri of the Postcrior Antenna: more than half as long as Re.

Poslerior Footjaw with lamella on the outer margin of B 1.

Maxilla, Li 2 and 8, cach with four bristles; B 2 with five; Ri small and two-jointed.
Re small, and less than half the length of B 2. .

First feet, Re of three segments, quite distinct, and with three marginal spines. Ri of
one scgment, -

Sccond feet, Ri distinctly two-jointed. -

Third and fourth, Ri und Re of three joints cach. B 2 with tubal bristles.

Much larger than G. candani or G. miles; is nearly related to the former, It occurred
at the Gauss station, March 27, 1908, vert. 2,000 m.—i.e., at the edge of the ice,

Gaetanus Longispinus (nov.). Plate III.

Head with very strong dorsal spine, broad based, and curved, but directed quite back-
wards.  Space between this and the rostrum almost straight, with a clear chitin line
representing a rudimentary crest. Just above the rostrum a small chitinous tubercle ; rostrum
very short but strong.  Anterior Antenne not reaching the end of the abdomen. [Iast
segment of the thorax with spines arising at the frontal margin of the segment, strong and
long (as long as the genital segment), a little curved, the tips directed backwards. In the
dorsal aspect they appear to be very wide apart, Dlosterior Footjaws with small lamella on
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basal, i :fivst feet, Re with three segments and three Se. - Second fect, Ri of two seg nts,
B 1-.:{ fourth feet with the characteristic tubal bristles. ' o
‘This quite differs from Gactanus miles (Giesb.), and Gactanus caudani, and does not
appear to be identical with any of the four new species described by Sars (loc. cit.), one of
which—viz., G. inermis, sans aucune trace d'une come pariétale "—does not appear to be a
Gactanus at all. )

Size.— 9 (Cephalothorax, 8172 ; Abdomen, 1-02 mm.), 474 mm.
Occurred in my Atlantic collection of 1904 at Lat. 44° 5" N., and Long. 20° 34 W,

GENUS LUCICUTIA. (Gicsbrecht.)

Lucicutia Grandis., (I. grandis, Gbt., Bull. Mus. Harg., v., 25 ; Gbt. and Schimeil, ¢ Das
Tierrcich,’ p. 1115 Wolfenden, Journ. Mar. Biol. Assoc., April, 1904.) DPlate II.

¢ 7 mm. long, or a little over. Cephalothorax of five segments ;" head separate from first
thoracic segment ; the last thoracic segment rounded on each side; the dorsuin of the front
segments rather gibbous. Genital segment very prominent, and with large ventral swelling.
Furcal scgments six times as long as broad. Proportionate length of abdominal segments,
6:4:9:4: (and furca) 12. The latter about six times as long as broad.

Anterior Antenner of twenty-five joints, with very many very long msthetasks.

Dosterior Antenna with endopedite longer than the exopodite.

Mandibles with endopodite longer than the exopodite, the second basal and endopodite
extended. :

Maxille : first outer lobe with five bristles, exopodite large and oval ; masticatory plate

.with strong tecth ; B 2 with three bristles.

Swimming feet: all pairs with three-jointed exopodites and endopodites ; the second
basal of the first pair with a tubal process ; the fifth pair with curved Heterochwta-like bristle
on the inner side of the second segment of the exopodite.

Many examples appeared in the Gauss collection even down to the southernmost
slations. The females are, T believe, identical with the examples I captured in the Atlantic,
off the West Coast of Ireland, in 1904, and described by fne in the Journ. Mar. Biol. Assoc.,
April, 1904 The d’s agree with Gicsbrecht'’s L. grandis d"dgscribed by him in Bull. Mus.
Harv., v., 25. 'Lhe female was hitherto unknown. (See note appended, Lucicutia.) -

GENUS HETERORHABDUS. (Giesbrecht.)

Heterorhabdus Grandis. (Wolfenden, Journ. Mar. Biol. Aa.voc.,April; 1905.) Plate IV,

2 7 mm. long (CT over twice as long as Abd.). Last thoracic segment ending in rounded
produccd margins anteriorly.  Genital segment as long as the next three, and rather
protuberant ventrally ; fine pectinations on Abd. 1 and 2. '
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GENUS HETERORIIABDUS A 9

Anterior Antennee about four } snts longer than the whole hody ; twenty-fourth two and

a half times as Jong as the twenty-.ifth.

Posterior Antenner with Ri longer than Re.

Mandibles with Ri longer than Re; no thickened teeth, all equidistant.

Anterior Fooljawes with fifth lobe a little longer than the fourth. The three bristles of
lobe 4 are long and thin,
with comb hairs on the inner margin. It is shorter than its two fellows (with wide-apart
marginal bristics), and the proximal thin and sparingly feathered bristle is the shortest nnd
finest of the four. Of the three bristles of lobe 6 the anterior one is a delicate hook with

comb bristles on the inner margin. 'Lhe bristles of Ri are long and thick, two of them as long

as the hook of the sixth lobe.

Poxterior Footjmos without spine on I3 1.
Mauxilla rather Calanoid in form; le 1 with five long and two short proximal bristles;

1i 1 broad, with cight declicate hooks.and four bristles ; Li 2 small, with one bristle ; Li 3 with
three bristies; B 2 short and broad, with four marginal bristies; Ri large and unsegmented,
with nine bristles; Re large, oval, with six long thick and five very thin apical bristles, the

two proximal very long.
“Third foot hns the Re 3 wider than in the second and fourth pairs; the end-saw only

one-third the length and curved at the tip. ,
Iifth feet comparatively short ; Re 3 not as long as the two proximal joints, with two
outer marginal spines, four Siy and a short end-saw with unserrated edge; Re 1 and 2 without
Si: at the outer distal margin of Re 2 are two strong upright curved teeth, the outer one the
largest. ‘
Ri with segments not very unequal; Ri 2 a little the longest; the outer distal margins
of Ri 1 and 2 prolonged into short spincs, the Si of these scgments short, and not thicker
than the other bristles, but quickly tapering to delicate whiplike bristles and denscly haired.

Two adult females occurred at 400 and 700 fathoms respectively in the deep Atlantic’

trough west of Ircland. Both were very transparent, and the chitin covering apparently thin,

& a little less than the female. Ylate 1v.
Anlerior Antenna (the geniculating) with a spine on the joint before the elbow, nearly

parallel to the segment, not extending to the end, and with four segtents beyond the

geniculation.

Oral organs like the female,

¥ifth feet very peculiar and characteristic.

Right foot : B 2 with upright lamellar process, small, and haired on inner margin; Re 2
very globular proximally, with a very stout, brond-based, short, and rather curved spine, and
short tooth below it; Re 3 rather oblong and short, with hump on external distal margin
and rather long spine arising from the inner margin.

Ri 2 broad in the middle, the inner margin very convex.

Left.foot: B 2 with globose swelling of inner wargin, with short marginal hairs; Re 2

with strong spine on the inner margin, and longer thinner gpine below it; Re 3 with stout
]

with wide-apart hairs; only the distal bristle of lobe 5 is n hook .
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inneiiniarginel spine, two short apical sp..ics, 2l continued into a very stout, long spine

bent ovéilike a'ligok, B R | RN AR Y der i, vhachi

Ri 2 large, broad, and distaily with n bilobed:Jamelar appendage. oop e
Several examples oceurred in n Gauss gathering at station, October 9, 1903, both males
and females, and are identical with the specimen described before, -

Heterorhabdus Grimalidi. (Richard, Bull. Soc. Zool, France, vol, xviii., p. 151.)

2 90 m. long (CT=66; Abd.=2'4). Ce rounded with pnpilla;_no.s|)ine_Gc|1itA|_.__' ..
segment large, and with prominent ventral swelling. .

Anterior Antenner teach beyond the end of the genital segment, last joint very small, last
but one three times as long and about ten times as long as broad.

Dosterior Antennee with Ri much longer and thicker than Re.

Mandibles with outer tooth thickened, alike in both.

Anlerior Footjaws resemble those of the g ; the strong, broad hooks of the fifth and
gixth lobes similar. : ‘

Postcrior Footjaws without spine on B 1.

Madxillee as in the &, only Li 1 has nine weak hooks.

Third and fourth feet alike.

Fifth feet very squat; Re short, with broad segments; Ri short, and the bristles of
Re 1 and 2 short, not thicker than the others, but stiff and haired in the distal half. Lud-saw

"of Re 8 short, only one-third as long as Re 3.

This, the largest Heterorhalidus known, is distingnished from all other members of the
group to which it belongs (grandis, major, longicornis, brevicornis, vipera) by its size and the
peculiar charncter of the long hooks of the Anterior Footjaws. It would closely agree with
the 1. Grimaldi of Richard, except that the fifth feet appear to differ somewhat.

The & resembles the 9 generally, and is 9°0 mm. long. Plate IV.

The Anlerior Fooljaiws have the proximal lobes small ; the fourth with three thin bristles,
and a fourth thin but rather longer; the fifth elongated, with one very thick strong curved:
hook with about six strong tecth wide apart, and one thin bristle; the sixth lobe short, with
a hook similar to the foregoing lobe, but weaker; the Ri with four bristies of uncqual length,
the longest only three-quarters the length of the hooks.

The Maxille with very large and oval-shaped Re, with five very long and thin bristles:
Ri with six, B 2 with one, Li 1 with four or five weak hooks, Li 2 with one; no Li 3.

"Third and fourth feet similar.

Fifth feet: Ii 2 not elongated, and about same length as Ri 83 Ri 2 and 3 very broad
in proportion to length, with respectively two and six similar bristles,

BB 2 on right side with prominent upright enlargement, with stiff hairs over most of
the margin; Re 2 with prominent ovoid enlargement of the inner margin, with distal tuft
of hairs; Re 3 only a little longer than Re 2, curved, ending in a rounded point with short
stiff’ bristle not half the length of the joint.

i
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Oh ’Icﬂ side: B 2 with rounded i mncr marmn, thuckly beset with hairs; l? 2nml 3 almut' .

' wcqunl curved ; Re 8 with rounded end and stiff short prolongation resemblr.ng a spine, .

“'I'he & of this very large speeies has hitherto rcmmnc(l'unkuowh, aiid the ﬁpc(‘:lcs"itﬁclf
has been reganded as rather doubtful, but there is no doubt that it is a good species.
It occurred at the Ganss station, October 8, 1903, 3,000 metres, and several others.

Heterorhabdus Major. (Dahl, Ierh. d. Zool. Gescllsch., p. 79.) Plate IV.

Only briefly mentioned in Giesbrecht and Schmeil’s * Tierreich’: ¢Sonst verwandt mit
11 longricornis aber I, iiber 5 mm.,’ aud noted by Dahl (Verk. d. Zool. Gesellsch., p. 94, 189+)
as having ¢ Posterior Footjaw with wenk bristles, long tap lobe on Anterior l'ootjaw, tecth
of Mandible little different in thickness; Re of third pair like second and fourth. Anterior
Autennee very long, and over 5 mm.

A @ occuwrring at Discovery station, November 6, 1902, was 4°8 mm. long; Anicrior
Antennee very long ; Mandible teeth alike, and not thickened ; Anlerior Footjaws with the
fifth lobe clongated 3 thick hook without combs; one thick hook on the fourth lobe, smaller
than that of the fifth lobe; the bristles of Ri very long. Posterior Foot;aw.v without spine ;
Mavxilla of Heterorhaldus type.

Third feet like the fourth.

Fifth feet peculiar :. right foot with long upright process on B 2, haired marginally ;
e £ broad, with marginal projection ; Re 8 with stout based apical spine; right Ri with very
narrow Ri 2; i 3 comparatively broad ; Ri 2 with thick marginal bristle,

Left foot : B £ with haired marginal projection ;. R 8 with long, stout, apical spine, three-
quarters the lcngth of the Re, and short distal inner marginal spine; Ri 2 broad, with rather
thick marginal bristle.

I sugpest that this may be the & of Dahl's species. It naturally falls into the group to
which it and longicornis belong, and is certainly not the latter.

Heterorhabdus Brevicornis. (Dahl, Verh. d. Zool. Gesells., p. 59.)

"This sjpecies is little more than mentioned by Dahl, and described as like IZ. vipera, only
the series of spines on the B 2 of the Maxillipedes are finer, thicker, and longer; the last but
one joint of the Anterior Antennme is not double (in place of three times) as long as broad
(Giesbt. and Schmeil, ¢ Tierrcich,’ p. 116).

92:55 mm. long. CT nearly four times as long as Abd., and very broad (more than half as
broad as long) ; hend with frontal papilla; furcal segments short, but asymmetrical.  Anterior
Antennee not as long as the CT, the last joint but one about four times as long as broad.
Poslcrior Antennee with two very thick bristles on the inner margin of the B 2. Aandibles
thickened outer teeth. Maxilla of Heterorhabdus type, Ri extended with three bristles, I3 2
small, and with two bristles, lte small with five bristles, Le 1 with five bristles, Li 2 with two,
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e '":f.;l': Y Li 1 very larges  Antcrior Footjaws with the fourth lobe with two long; l_);'is't.lqs’nnd short .,
R proximil bristle; fifth lobe very long, with long curved comb bl:iiigicé'ai'iih lobe with-a ;,t}j‘ihn,gr";! o
K % ﬁ comb bristle; bristles of Ri long. . , IR
b Posicrior Fooljaws without spine bristle. ' ) ‘
: { g "I'hird feet broader than the fourth. ' .
H i' ': Fifth feet with very thick slightly curved inner marginal bristle on Re 2.
! i 5 Ri 2 not lengthened, and all bristles of Ri similar.
P "i I assume this to be the same animal as meant by Dahl under the above name. (Gawuss
‘ " ! station, November 12, 1903, 3,000 metres.) *
Pho
! i h Heterorhabdus Brevicaudatus (nov. sp.). Plate IV.
i l iE 2315 mm. long. Henad with papilla, but no spine. Cephalothorax a little over twice
; ; ?I'; as long as Abd.  Genital segment very protuberant.
Lo Anterior Antenna: as long as the body.  Posterior Antenne with Ri three times as long
"! ' as Re and much wider.
i- ! Mandibles with Ri longer than Re, basal longer than wide, masticatory plates with outer
. tl : teeth, not thickened, and about equidistant. ,
i , i Anterior Footjaws with hook on the fifth lobe (not toothcombed, but with short bristles
] i on the convex outer side) ; sixth lobe with similar but weaker hook ; one simple bristle on this
| : o lobe, and two very thin bristles on the fifth lobe. Bristles of Ri very long.
| o ' Posterior Fooljaws without spine on B 1. '
l,: '\w Maxille like those of H. grandis. 1il large, with nine hooks and three bristles; Li 2
Eon large, with two bristles; Li3 with one bristie ; B 2 has two, Ri has four, and the Re is very large
, | E and oval (bristles defective). Le 1 with straight margin and four bristles.
A "The third foot is not broadened, but resembles the fourth.
i! b The fifth have broad Re; Re 1 without Si, Re 2 with thin curved inner distal bristle

about as long as the Re 3.

|
! : Ri with outer distal margins of first and sccond segments strongly produced into spines,.
k B I g . the Si of all three scgments alike, '
!':Z i ; In the structure of the mouth organs (Post. Ant., Mandibles, Footjaws, Maxillw), this
ol - animal resembles the type, 1. grandis,
: | ‘E It was captured in June, 1908, in the Atlantic, south-west of Valencia, at 375 fathoms.
L Heterorhabdus Profundus. - (Dahl, Verk. d. Zool. Gesclisch., p. 80.) Vlate 1V.
I . :;! This species ‘again has only been briefly described by Dahl, and Gicsbrecht and
h " Schmeil (loc. cit.): ¢ Verwandt mit 1. norvegicus : aber : die distale Borstc am Fngl. des
_,i u rechten Exp. des 5 B des & sagt weit iiber das Gliedende hinaus : das proximale Stiick des
o Endgl. des linken 1xp. ist verdickt und triigt aus Innenrande eine Borste, die bis zur Mitte
R des Gl. reicht.—L.’
: ! 3 92 mm. long: Abd. 123, with margins of scgments pectinated. Head with small
popilla.  dnterior Antennar with five joints beyond the elbow, reaching a little beyond the
¢ o
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furea.
Anterior Fooljaw with ‘one comb ho%ik ‘on lobe 6, one on_lobe 5 with a file hristle very

nearly as long, on the fourth lobe two file bristles and one bristle half the length ; bristles of
Ri at least half as long as the last comb bristle.  Postcrior Footjats with curved spine bristle
on B 1 as long as the rest of the organ.  Fifth fect of norvegicus type, but differing.

Right Re with long, narrow, upright, curved and marginally-haired process on B 2; Re 2
with projection haired at tip, and sccond projection below it, with two very short teeth on the
distal margin, leaving n triangular space between these two projections; Re 3 rather long,
outer distal end rounded, with short spine, and internal to it a rather long bristle reaching a
long way beyond the end of the segment.

Lcf2 foot B 2 convex and haired marginally,Re 1 and 2 with strong triangular outer marginal
spines ; Re 3 brondened helow, gradually tapering to & long curved spine, an inner marginal
bristle arising in the middle of the broadened part and half the length of the terminal bristle;
the outer distal margin of Re 8 with short strong spine.

Ri 2 of both sides very long.

Occurred at Gauss station, March 23, 1903, 400 metres.

The dingnosis between this species and /. abyssalis and norvegicus is not easy.

Heterorhabdus Austrinus & (nov.). (/1. austrinus, Gbt., * Belgica® Report). Vlate 1v.
"The ¢ of this species has been described and figured by Giesbrecht.

The & is 40 mm. long, head rounded, with frontal papilla.

Anterior Antenna: (geniculating left) with four joints beyond the elbow, the firsttwo very
long, the lnst but one three times as long as the end joint.

Mandibles with thickened outer teeth.

Anterior Footjaiws with very long tap lobe, two distal comb hooks, long but rather wenk ¢
the fourth lobe with a shorter hook bristle and two others, the proximal of which is only about
half the length of the comb; bristles of Ri about three-quarters as long as the last comb.

Fifth feet quite peculiar. Right B 2 strongly projecting and rounded, with fine marginal
hairs proximally, Re 2 with protuberance of peculiar shape.

Re 3 short and wide, with short end spine not as long as the segment. Left foot with -

basal wide but without process; Re 8 with short terminal spines on inner margin and short,
very thick curved process arising about the middle of the segment, armed on the lower surface

I'us(rrim'l/l ntennary i longc{' than Re. 4 ',_a’l'”ii(/.lc.'é wi't}.)“ﬁét[;o‘ng\ly thickened outer teeth,

with short Lroad teeth. Ri of both sides with broad but not very unequal-segments,-the
marginal bristles similar. '

Heterorhabdus Atlanticus (nov. sp.).

g 37 wmm. long (CT 24, Abd, 1'3). Ce with frontal papilla. Anicrior Antenna only
reaching a litt!e beyoud the end of the genital segment. Clasping antenna with four joints
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ancé as long as broad, the Inst three as lnng as brond. Rc]g.tw weth cof t]w, lnst - five

o Joints of the normal antenna, 19:18: 20:12: 9), the last lmt one two and a half times as long

as brond.  Antenme clothed with long msthetasks, ]’m!rnm Antenner wnth Ri much longer
than Re. Mandibles with Ri longest, tecth not thickened, and equidistant.  Marilla of
ardinary type, long Re (oval) with six bristles, Ri small with four, B 2 with two, Li 2 with two,
Li 3 with one bristle. Anterior Footjaws weak, fifth lobe with a curved hook, combed, and
two short, thin bristles ; sixth lobe with hook without combs, but wide apart, short bristles on
both sides.  Posterior Footjaws thin, without curved spine on B 1,

Third feet like fourth.

¥ifth, B 2 of right foot with short distal projection, upper half of margin haired ; Re 2
with long process, haired distally, and cnrrying a short, rather thick bristle; Re 3 short, square,
and with very thick long bristle at the distal inner margin, Left foot with BB 2 only slightly
projecting, and with fine marginal hairs; Re 2 with two long, thin spines; Re 3 continued into
a curved hook with a long spine (more than half its length) internal to it. Ri of right side
with second joint elongated, and very thick and long inner marginal bristle. Ri of left side
with very elongated second joint, but no marginal bristle.

It belongs to the same group as I1. major and longicornis, except for the short fifth lobe
of the auterior footjaw. The antenme and fifth feet are entirely different from I7. longicornis.
It differs from vipera in mandibles, third and.fourth fect and fifth fect, and also from
brevicornis, Dahl; from brevicandatus in being larger, and especially in the maxilla, which
is distinctly Hcterorhabdoid in form, the former being Calanoid. It occurred in the decp
water (600 fathoms) of the Atlantic off the West Coast of Ireland (St. 15. 15, 1903). It is
only provisionally regarded as a new species, which may ultimately prove to be incorrect,
but certainly does not appear to quite agree with any known specics.

GENUS HALOPTILUS., (Giesbrecht.)

Haloptilus Ocellatus (nov. sp.). Plate V,

Q_ From iip of frontal spine to end of furca 875 mm. long (CL 75 mm., Abd. 1'25).
Furca over three times as long as broad ; first cephalothoracic segment longer by one-third
than the remaining segments of the anterior hody ; last two segments of the thorax united.
On the sccond thoracic segment, in the middle of the back, is a rounded pignient spot, a so-called

¢ocellus,’ giving a very characteristic appearance to_the animal, with its transparent body and
black ¢ ocellus.’  "The frontal spine is extremely long, broad-based, tapering, and curved a little
downward distally. The distance from the tip of the spine to the base of the antenni is equal
to the distance between the base of the antennm to nearly the distal end of the sccond cephalic

segment,
dnicrior Antenna reach about four joints beyond the furca.

ong, fi)\u;,mul & half
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deiariie e olosferior d ntcnmr.;ﬁ;ﬁ:’: with six ségments only a faint indication. of tivision-of -the most’
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-~ -distal segment (which vould make seven) ; the first segment very long, and hearly:is long as the-.

distal five joints, : :

Maxille with small and one-jointed Ri carrying five bristles, the outermast of which
is much Lthe longest and stoutest. '

Anterior and Posterior Fooljaiwes like 11, ornatus. : . .

All fect with Re and Ri of thrce segments each; the fifth feet with Re 2 with bristles
resembling Re 8.

"This copepod is most nearly related to I, spiniceps and H. ornatus, but is distinguished
by great size, the dorsal ‘ocellus, the Ri of the maxilla, the fifth fect, and the length
of the anterior antennme. It occurred with frequency in the Gawss collections made in the
South Atlantic to the more southerly stations.

_— = — GENUS LUBBOCKIA. -
Lubbockia Minuta (nov. sp.).

One example only occurred in a vertical haul from 500 fathoms off the West Const of )

Ireland. )

¢ length 1'3 mm. (Cephalothorax 0-G, Abdomen 0-7), the head scarcely at all produced,
and rounded.  The head only partially divided by dorsal line from the first thoracic scgment ;
last thoracic segment rounded.  Abdomen of four segments, of respective lengths of 22 (genital),
15,17, 8. Furca 11; the latter about five times as long as broad.

Anierior’ Antenna distinctly of seven joints of respective lengths—

[
4 s;o 7

1 12'8
——‘——.————'—_
4g4allagc; :;!25 2)
! i ; i

and very short.  Posterior Antenne with the endopodite one-third longer than the basals,
carrying six bristles at the distal margin, of which one (marginal) is as long as the endopodite.
On the opposite margin are two bristles, one short proximal, and one comparatively long
distal one.

The Posterior Footjawos claw-shaped, but without any spines on the claw (as in
L. Squillimana).

The swimming feet in all pairs (except the fifth) with the endopadites and exopodites
distinctly of three segments, the latter much shorter than the endopodites ; but in the first
and sccond pairs the last segment bearing three marginal spines as well as the terminal

* saw, thus differing from I, Squillimana and aculeata, in which this segment in all fect bears
only two marginal spines; the two distal spines rather close together, the proximal the shortest,

’
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The thir«l.'n‘hd fonrﬂ'. feet in ;th_is species have o j:ﬁwo"":irlaw‘glipxul spines on the last segment of .
the exopadite i fifth- pair of feet very slender :’x‘if‘fki short, the inner distal bristle (the largest) not’ .
heing much more than half the length of the genital segment, lancet-shaped, hut not so broad "
85 in L..Squillimana ; the outer bristle simple and short. .

"The animal differs from both . Squillimana and aculeatus in its very wuch smaller
size, its seven-jointed antennre, the spines of the swimmning feet,* and the small fifth puir; and
also in the segmentation of the abdomen. '

GENUS MORMONILLA, ~~
Mormonilla Atiantica (rov. sp.).

Size of 9 1'2 mm, to 1'3 mm.; the cephalothorax not quite three times as long as the
abdomen, the furca the same length as the latter; the Anterior Antennr a very little
longer than the cephalothorax, in all specimens cxamined, of four segments; these two
segments together shorter than the middle scgment (as 21:27). 'The long furcal segments
arc marginally divided by the external bristle into portions of which the distal is five times
as long as the proximal,

Yirst, sccond, and third feet with three-jointed exopodites; the endopadite of the first
pnir three-jointed, of the second pair two-jointed, of the third and fourth pairs one-jointed.
In the fourth pair the exopodites are, however, only two-jointed, resembling M. minor, Gbt.
The segmentation of the feet differs, however, from that of Af. minor ¢ as follows:

Mormonilla. minor. Mormoniile atlantica. [
 Yirst pair, Re=38,Ri=2 .. Re=3, Ri=3.
Second pair, Re=38, Ri=2 Re=38, Ri=2.
"Third pair, Re=3, Ri=1 ‘oo Re=3, Ri=1.
Fourth pair, Re=2, Ri=1 Re=1%, Ri=1.

The mouth parts resemble the same organs in M. minor, Gbt.

But for the different segmentation of the feet and the distinctly four-segmented Anterior
Antennre there would have been no hesitation in regarding this as identical with Gicsbrecht's
M. minor. The latter examples were taken from the Dacific. The specimens here referred
to, of which there were about a dozen, were taken in a vertical haul with the open net from
500 fathoms to the surface at a station (1. 6) off the South-West Coast of Ireland. Iaving
regard to the structural differences of the swimming fect as well as the very different localitics
of distribution, it is perhaps better to regard this as a new species, rather than a variety of

the Pacific form.

¥ irst foot, Re 3 with three spines and four inner bristies ; Ri 3=Ri 1+2; not longer than Exop.}
Second fool, Re 3 with three spines and five inner bristles; Ri 3<Ri 1+2; Re and Ri nearly equal

length ; raw ns long as whole Re.
Fourth foot, Re 3 with two spinea and five inner bristles ; Ri 3=sRi 14-2; Ri much>=Re; raw aa long

as whole Re.  In L. Squillimana and aculeata Ro with 1, 1, 2 apines in ali paira,
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GENUS EUGHIRELLA. (Giesbrecht), . "~

"The Ganss collections are rich in examples of this genus, scveral new species occurring.
In Sars’ Intest work, Bulletin duw Musée Océanographique, March 20, 1905, four new specics of
{ndenchada are mentioned, which I think should undoubtedly be referred to the genus
Fuchirclla, ' .

In the allicd genera Gaiding, Gactanus, Fuchirella, the characters of the modified tubnl
ar spine appendages of the first basals of the fourth feet form a useful and satisfactory generic
distinetion.  Euchirclla is distinguished by the constant occurrence of such spines in all
pxeept one species, and another strong generic character is found in the structure of the
Posterior Antenne, in which the Ri varies from a rudimentary structure to not more than half
to three-quarters the length of the fe.

Both types of Undeuchata hitherto known (. major and (7. minor) ave distinguished
generically by the peculiar characteristics of the abdominal scgments (spines on the genital
segment), the total absence of spines on the fourth fect, the uncqual length of the bristles

of the Re of the Maxilla, and the more equal size of the Ke and i of the Posterior Antennee ;.

while the characters of the genus Euchirclla differ in all these respects—no spines on the
genital segment, spines on the fourth feet (in all except one species, £, carinata), equal size
of the bristles of Re of the AMaxilla, and very short Ri of the Postcrior Antcnne. The
species cnumerated by Sars (UJ. dubia, U. scopularis, U. pustulifera, U. obiusa) answer to
these generic characters, and the variable segmentation of the rami of the first and second
feet is not of great generic value, since in several genera of this subfamily this is rather
inconstant. :

e GENUS EUCIRELLA SRR

Euchirella Hirsuta (nov.). Plate VL,

9 85 to9 mm. long. Cephalothorax over five times as long as Abd.  ITead moderately
narrow in front, rounded, without crest, it with short and strong rostrum. Iast two
segments of the thorax imperfectly divided, the posterior one prolonged laterally into blunt
triangular wings, rounded at the tips. Abd. very short, with large genital scgment, as long as
the next three, and very broad.

Anfcrior Antennee long, reaching nearly to the furca.

Posterior Antenna with Ri a little more than half as long as Re, the Ri with cight
and six bristles. Maxillie, Ri with fiftcen, B 2 with five, Re with eleven bristles. Posterior
Footjatos with lengthened B 2, over seven times as long as brond : B 1: B2:Ri=19:30:12

First fect, Re with three segments; sccond feet, Ri distinctly two; fourth feet, Bi 1 with
prominent cushion, on which arc fourteen strong and equal teeth; the second and third
segments densely covered with short hairs. The margins of the last thoracic segment and the
abdominal segments are very hirsute. . ‘

Scveral examples were met with in the Gawss collection from Station 12, November,
3,000 metres, to 13 February, 1903, )
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18.: . . . : VLANKTON STUDIES
e Specimens fr/:fv."’ the Sgilv_t};_gxb'p Ocean are rather larger (98 mm,) than those from the
© Atlwitic, e o Coemmermmemm e o
TADYT e . . S e Guapr
Euchirella Rostrata, var. Magnus. ]

The ¢, 6°2 to 6'5 mm. long, resembles the F. rostrata of the Mediterranean and Favoe
Channel in all particulars except its large size, which is constantly nenrly twice as great as the
Mediterranean samples,

Euchireila Venusta (Gbt.).

9 48 mm. long; very rounded kead with strong rostrum, but no dorsal crest; last two
segments of the thorax partially divided ; lateral margins evenly rounded, with a few rather
long marginal hairs, Abdomen more than one-third as long as CI.  Genital segment pro-
tuberant ventrally and dorso-laterally ; swollen on the right side with prominent projection.
Anterior Antennme reaching nearly to the furca; Posterior Antennee with Ri quite rudimentary,
bearing seven very short bristles. First feet, Re only two, with three spines; second feet,
Ri=1; fourth fect with two stout spines on B 1, the proximal rather the largest.

P’robably identical with Giesbrecht's Pacific Ocean species. -

Euchirella Maxima (nov.). Plate VI,

9 8“7 mm. long. Head with strong frontally-directed triangular crest, and in front
with small rostrum. Anicrior Antecnna reaching beyond the end of the thorax, the last
segment, of the latter ending in front in small triangular wings with points. Head and
first thoracic segment united, last two segments separate, but the hinder one very swall.
Abdomen one-fourth as long as the cephalothorax ; genital segment large, and with strong
protuberance in the centre ventrally and below, excavated above (short spermatophore
attached).  Posterior Antenna with Ri very short, only one-fourth the length of Re, and
with five and five very short naked bristles, the outer ones twice as long as the inner.

Muazille, B € with two very short bristles; Ri 1 with one; Ri 2 with three; Re with .

cleven. Tasals of fourth fect with one strong, thick-based, short and curved tooth.
"I'his copepod occurred at September 26, 3,000 metres, and September 30, 1,600 nctres,
(auss stations, .

Euchirella Brevis (?). (Sars, E. brevis; Bull, 1”::3. Octanog. de Monaco, No. 24.)
Plate VI :

9 865 mm. (Cephalothorax, 3-1; Abd., ‘55). The head rounded and broad, without
dorsal crest, and with small rostrum. The Abdomen extremely short, not much more than
one-sixth the length of the cephalothorax; the first (genital) segment very broad, and d.is-
tally ending in a point dorsally, the second and third crowded together. ‘I'he /In!crmr:
Antenna not reaching the end of the thorax. Posterior Antenne with alinost rudimentary Ri
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of two scgments, and three very short npu.al b hC« M’amhblc? with brond B £, with -

extraordinary thick curved hook on the sz inergin, M’a.mllm, B. 2 with two, Ri w1th four,
Re with seven bristles,

Yourth feet, B 1 with seven extremely short but broad-pointed spines.

It occurred at many of the Gauss Atlantic stations, and the characters of the mandible

are uite distinctive: : :

But for the difference in the number of spines on the basals of the fourth fect and
in the length of the antennr, I should have little hesitation in regarding this as identical
with the species referred to by Sars.

Euchirella Elongata (nov.). DPlate VL.

¢ 77 wm. long (CT, 6:0 mm.; Abd., 1'T mm.). Hecad evenly rounded, and narrower
dorsally than the distal portion of the first scgment, produced in front into a short, but
strong, one-pointed rostrum ; no crest. Hend and first segment only partially divided; last
two segments separate, the last one prolonged into triangular wings ending in points, the tips
curved inwards, the right more so than the left.  Abdomen with scgmcnts pectinated at distal
margins ; genital segment o little swollen below laterally, but genital orifice on slightly
clevated cushion in the upper half of the segment.

Anterior Antennae not longer than the thorax, and of only twenty-twe distinct segments,
1002, 8809, 24~.25.  Posterior Antennee with Re about twice as long as Ri.  Anierior Foot-

© jaws and Maxille of Euchirclla type, the latter having B 2 with five, Ri with fifteen, Ie 1

with seven long and two short, and Re with eleven equally long bristles. Posterior Footjaws,
B1:B2:Ri=16:28:8, the B 2 slender, and seven times as long as broad.
First feet, Re = 3, with three spines; second feet, Ri = 1; fourth feet with seven large

-thin spines on B 1, the inner longer than the outer.

"T'his copepod occurred at Gass station, March 10, 1904,

Euchirella Spinosa (nov.). DIlate VI.-

¢ 62 mm. long (CL, 47 mun.; Abd., I'4 mm.). [lead rounded, with short, strong,
onc-pointed rostrum ; two last thoracic segments united, the last one having laterlly short,
strong spines directed downwards and about half the length of the genital segment ; the
abdominal segments fringed distally with pectinations, the genital segment not swollen

Interally and only a little ventrally in the upper part. Anicrior Antenne not as long as the
body, of twenty-three segments, the twentieth smaller than the twenty-first or nineteenth
segments.  Posterior Antenne with Re twice as long as Ri.  Posterior Footjuwos, B1: B 2 : Ri
=12:23:7. B 2 very attenuated, cight timcs as long as broad. The mouth organs of
Euchirclla type. First feet, Re 1 and 2 imperfectly segmented with three spines, the first very
thin and dclicate. Second feet, Ri = 2. Fourth fect, B 1 with a cushion carrying thirteen or
fourteen strong spines, the inner ones rather longer than the outer.
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’l he short, strong spines of the last thm acic segment of thls spccm
occurrcd at Gauss station, October 8, 3,000 metre«. h T

R
¢ +

" Euchirella Atlantica. (E. curticanda, var. Atlantica ; Wolfendcn,.lom n. Mar, Riol. Assor. -

April 1, 1904.)

In a former paper I deseribed this as a varicty of . curticauda, Giesb., and remarked
that it might perhaps.be considered to be a new species. In my plankton from the station
Lat. 42° 01" N. 5 Long. 10° 48" WV,, in 1904, I have again met with the same copepod.  The
difference in the spinulation of the fourth fect being constant, I think it must be regarded as

& new species.  'The head is armed with a triangular and prominent helmet-shaped crest .

directed forwards ; rostrum is absent, the genital segment very protuberant, the anal segment
with dorsal prolongation between the furcal seginents; the whole abdomen very short, only
one-cighth as long as the cephalothorax ; last two thoracic segments only partially scparate.
Anterio_duntenier about as long as the body. Posterior Antenne with Ri almost rudimentary,
with three and two very short, weak bristies distally. Re 1 with marginal tubercle.  Maxille,
Ri with only three bristles. Iirst feet, Re only two segments, with three Se. Second feet,
Ri only one segment. Fourth feet with six short spines on the first basal.

The resemblance to K. cnrticawda is very great, this bemg, however, a Pacific Ocean
species, - —

Size.— ¢ 4°08 mm. (C'l‘ 36 ; Abd., 048 mm. )

N
GENUS CORNUCALANUS (nov). %

"I'his is very nearly related to Nanthocalanus, but chicfly differs in the shape of the head
and the extraordinary claw-shaped appendages of the Posterior Footjaws. As in all Nantho-
calanidee, the last lobe of the Anterior Iootjaws carries a strong hook, which is characteristic
of the genus mentioned, only in Cornucalanus it is of quite exceptional size and strength.
"T'he Ri of this organ is furnished with seven brush sensory appendages and one long vermiform
appendage, and there is a similar brush appendage on the Posterior IFootjaw. ‘The head
is quite characteristic, with a strong, though short, dorsal homn. In the lateral view the

* front is square-shaped, and the appearance of the head is like a Gactanus with small

horn, The mouth has a very large epistomal process, strongly haired. Feet segmented as

in Nanthocalanus, with a pair of very small and almost rudimentary fifth feet. Vhile
resembling  Xanthocalanus in many particulars, the form of the head and the Posterior
Footjaws especially are so different as to justify its inclusion in another, though vcry closcly

allied, genus. -

So far as I understand Sars’ description, this does not appear to agree with his genus
¢ Onchocalanus® (Bull. du Musée Octanographique de Monaco, March 20, 1905), which is
characterized by rostral appendages formed of * bifurcated chitinous lamelir, Anterior Footjaws
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= ending in n very strong md acutely curvcd c]uw, Posterior Footjaws “gréles et allongu, all ..
-fect covered with fine spines.’

L Dt

(,mus CORNUCALANUS g

‘«‘ .EA{_‘-A:..AJ Sietiies Led ’

In Cornucalanus the character of the head with'its dorsal horn is quite distinctive. A
strong hook on the last lobe of the Anterior IootJaw, simple or elongated Posterior Footjaws,
the surfaces of the segments of the fect densely spinose and hirsute, are characteristic of
Xanthocalanus, of which many examples occur in n;y collections. * Brush sensory processes on
the footjaws, especially the Ri of the Aunterior Footjaws, are especially characteristic. “Lhese

are not, however, mentioned by Saws in his description.

Cornucalanus Magnus (nov.). Plate VIL.

¢ 8 mm. long. C'I' over three times as long as the Abdomen,

Ilcad with strong, short, dorsal horn, and between that and the rostrum the line alinost
straight, and head very square. A strong, khort, bifurcated rostrum. Prominent epistomal
processes.

Ce—Th 1, and Th 5 only partially separated from Th 6. The last thoracic segment
produced laterally into triangular wings with blunt rounded margins projecting well over the
genital segment.

Abdomen short and of four segments, and very hirsute.

Anterior Antennee not longer than the cephalothorax, of twenty-four segments.

Maville like Nanthocalanus, well shaped Re with ten, B 2 with five, Ri with nine bristles.

Anterior  Footjaws, proximal lobes crowded together, posterior margin proximally
excavated, with strong prominence in front, last lobe produced into very strong, thick, and
long-curved claw, with three bristles (two short, and one as long as the claw) at the end of the
lobe (and base of the claw). Ri small, with seven brush sensory processes and one long
vermiform appendage. _

Posterior Fooljaws, B 2 with tecth along proximal part of the inner margin, bristles very
small; Ri 2 large and with Ri 3, cach carrying a strong, thick, curved claw, with teeth sct wide
apart. B 1 with a brush sensory appendage.

Fect all with broad segments. TFirst pair Ri 1 with a bunch of spines on the distal
outer margin. Second pair Ri 2, cach with bunches of strong spines on the surface, the
scgments of Re very broad (Re 3 is three-quarters as broad as Jong), end-saw larger than Re 3;
strongly toothed, and as in the fourth pair, with a sccond row of teeth basally,

Fourth pair with bunches of spines on the surfaces of Re 2 and Ri 2, all the scgments
with many small prickles.

Fifth pair exceedingly small, and not longer than the B 1 of the fourth pair. Iach of
three segments, not very distinctly divided, with scattered and not dense marginal hairs, and
one terminal short spine, into which the last joint is apparently produced.

d 58 to 6 mm. long. Hend without the dorsal spine and roundly oval, broadly triangular,
scparated from CT' 1 by a faint dorsal line ; last segment produced into lateral wings like the
female. Abdomen of five segments.

Anterior Antennar of twenty-three joints, the twenticth very small and not half the length of
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the nineteenth ; basal joints thick and well suppli{'f}x-::w,i,;h.bristlcs and resthetasks. Oral organs
somewhat retrograded and footjaws wi(;holxt':ql{g«'é. First, sccond, third fect like the fcm'nlc,
but fourth pair unsymmetrical : on one side. Re with only two segments and no Se distally,

and with only five bristles apically and on the inner margin; the opposite foot normal, with

three segments in Re. (This is probably abnormal development.)  Yifth feet, right com- |

- paratively very long; two broad basals; Re 1 long and narrow, with rudimentary Ri, and

Re 3 represented by a long stylet process. Left foot shorter, of four segments, the end segment
long and narrow, squnrc-ended, with short spine at the end. This was found in a sample con-
taining only females of the former species, and is probably the male of the same.

This species occurred in several of the Guuss samples.

Cornucalanus Simplex (nov.).

Whether this should be a new species or only a variety of the former is diflicult to sny,
only onc example having been met with, ‘From the form of the genital segment it appeared
to be adult, and the only essential difference hetween the two is the cntive absence of dorsal
cephalic horn and the evenly rounded oval head. Claws on the Anterior and Posterior Foot-
Jaws occur precisely as in the former species, and the structure of the feet is similar,

[Novi.—In ¢ Ann. and Mag. N. Hist.,’ vol. xii,, p. 21 and Table V., is described by
I. C. Thompson a copepod which probably belongs to this genus, but is named by Thompson
Scolecithria chelifer. ~ The deseription is very unsatisfactory.  The Anterior Footjaw is figured
and described as a mandible, and the maxilln as the Anterior Footjaw. From the drawing of
the Posterior Footjaw, the two strong terminal claws scem to resemble the same orﬁnns in the
species above described, but no dorsal cephalic spine is mentioned. The species, however, is
probubly not a Scolccithriz. ‘The specimens appear to have been immature males, according to
Thompsonof 60 mm. Jength. :

Norr o Pace 8.

"The brief description of Lucicutia grandis § published by me in April, 1904, was followed by
the publication of the description of L. maxima by Steuer in Zool. A nzeiger, in June, 1904, As
he was apparently unaware of my carlier publication, so was I unaware of his article in the Zool.
Anzciger until recently. I have in my possession a large number of examples of Luciculia,
varying in size from 5 mm. to 7 mm. length—none so large as Steuer’s example of 87 mm.
length—and the discrimination of these species is by no means casy. I am of the opinion that
L. grandis ¢ described by me (Joc. cit.), the & of which was originally described by Gieshrecht,
and L. marima of Steuer arc one and the snne animal. There is a second species, which I
shall mention further on, which must, I think, be regarded as distinct; but with regard to
L. grandis vel maxima, it docs not seem rational to make any distinction between the specimens
(of adult females) between those of & mm. and those of 7 mm. length. ‘Fhe variations in im-
portant particulars in this genus are considerable, and have already been drawn attention to by
Giesbrecht (in the ‘Fauna u. Flora, Neapel.,’ vol. xix., p- 869). Especially is this the case
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with i ““lansi, in some examples of which Giesbrecht met with tecth on the sides of theiliead, .
* “péseibling Pontella, while in others the side hooks were replaced by ¢ Aushuchtumyen,’ or
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© these failed altogether. The length and breadth of the body, and the proportions of thorax

to abdomen, varied also considerably. Both L. flavicornis and L. clausi are, however, com-
paratively small animals, at the most of 2 mm. length, even from the great ocenns, “These
Atlantic cxamples are three to four times the size, and the specimen described by Brady
(¢ Challenger Report,’ p. 50) as Leuckartia flavicornis, (-2 mm, long, is no doubt identieal with
L. grandis, formerly described by me, and in all probability with Steuer's L. mavima. (Brady’s
I.. scopidaris is undoubtedly a IHeterorhabdus.)  Occurring throughout the Atlantic Ocean, the
examples from the Southern Ocean are usually the largest. "Lhe following points refer to
animals occurring at different regions:

1. 9. No trace of side hooks, =20, Abd.=8G. Abdominal segments 10 (GS):7:7:10
(anal). Anterior Antenna extend to end of furca. Size, 6-8.mm. (Southern Ocean.)

2. 9. No side hooks, F=13, Abd.=26. Anterior Antennc extend to end of furca.
Size, 51 mm.

3. 9. No side hooks, F=12, Abd.=26. Anterior Antennm extend a little beyond
furca. Size, 6°4¢ mm,

4. 9. No side hooks, F=12, Abd.=30. Anterior Antennm extend a little beyond
furca. Size, 6:1 mm. ,

5. ¢. No side hooks, Anterior Antenna extend a little beyond furca. Size, 57 mm.

G. g. No side hooks, I'=17, Abd.=20. Anterior Antennrc extend to end of furca.
Size, 6:0 mm,

7. 3. Very small Interal hooks; none in front. F=19, Abd.=25. Anterior Antennwe
extend to end of furca. Size, 52 mn.

In all females, and in males the nongeniculating antenne, reach to the end of the furea,

* or are only a little longer; the furca in the female is not more than half the length of the

abdonien, and in the @ is not three-quarters of the same ; the head is without side hooks (only

- accurring in one young and undeveloped female, which might be a young example of the next

species), though often there are more or less prominent lateral projections. The furca in the
9 is six to seven times as long as broad ; in the d the proportionate length is rather greater.

A typical mid-ocean example is as follows: . ’

2, 6:0 mm. long ; head without side hooks ; furca half as long as the abdomen ; segments
of abdomen proportionally (GS)8:4:3:11 (anal). Antennm reanching end of furca;
maxilla with three bristles on B 2 ; Ri of first foot with eight bristles ;- fifth foot endsaw only
half the length of Re 3; Re 1 only about two-thirds the length of Re 3, the Ri short, not
reaching to the base of the inner big seta of Re 2.

&, 6°0 mm. long. Furca : whole abdomen : 18 : 28 (nore than half as long). Anterior
Antennre 19-25 segments of geniculating antenna 2> 14-18. R of fifth on each side with three
segments and resembling that of L. flavicornis, except that the Ri 8 of the right side is broader
and has six long bristles, that of the left side only five, and the Ri 3 extends beyond the end

AU PR AALY Joes

e P AT Ve

SIS T TP

—~ e

st o

AT

§i
W
bt
.).'I,.
A L
18
g
) b
0
L E
L5
SN
1 .
43 ‘:
Ly
|3 N
-1 [3.;
RS
N
1 E
I"
Y
b
~ ”t
¥

TS T
il

PSS
It

T N R TR T T

g o~ o o

e Srv o
PR R S
e

gt ey
~r

B I N
[EPO .
1

TN

rlahnthhbinat o Uty S Yy p vl AN AL USRI LAY AN ORI S DG ol NG ILNA GEH SO S s



Qi
Y
v '
A
'i PAREY
Bk
kS
:':_ N’
IR
Pog oy e
l= iy
Beboaons
!;.. i
i i
i
IS R
28 T
IS I B
: Yo
et . . .
O S t
‘ b,
SR
A [N
ey o,
SRR AR
BER
by
v,
f [
Fopgod
v h,
i
L
B B T
1- En“;n
I
[
§ it
RINE
'D T
1. it
X4 L
NEIEE
b
N ' :l.'c
aih ; B
Nl E o
R A
IR 'F AN
4| N
TERERE
i !
R I
141
HET%
2 m
Y o
3 , n;-i.l
q- I
_"]\_ o
Gl
:‘g_ Lo
4 . |
: '.' ]
A
. RS I
] i
b R
3 by
R
N ‘s
A -
N
L R
R
! o
B TN '
~:' ‘.; i. -
n ‘E \ '
Bk L
2 :i
K ) i
!
i Yoo
P
N

TRy ik

‘-

©F pfRe 2 B 2 of thisdife has an upright marginal protuberance with”stven™ mAtgifkl tecth.

Head with short side ooks. :

The & and ¢ are thercfore very similar to 1. flavicornis, except for size and small
difference in the fifth feet of the &, which are subject to variation. The same feet in the ¢

~appear to differ considerably in being stouter, in the proportions of the joints of the Re, and

specially of the stout bristle of the Re 2.

The maxilla of ¢ and @ appenrs to constantly differ from that of flavicornis in having
only three bristles on B 2. The 1i1 of the Anterior Footjaw in hoth ¢ and & has five
bristles and small spine, while Steuer describes for L. marima only four bristles, and the 3 2
of the Posterior lootjaw is constantly four times as long as broad. 'The differences, there-
fore, between Steuer’s .. marima and the numerous Atlantic specimens under observation is
very small, except as to size; but this varies greatly, as also daes the absence of an indication
of rudimentary side hooks of the head. And while there can be no doubt that the species
is distinct from I. flavicornis, it is more rational to regard all these Atlantic specimens
(.. grandis, W., L. mazxima, S.) as one and the same species. The second example of Luci-
cutia, however, differs so much that it merits specific designation, the characters of the head
being widely difterent from any other species.

L. Bicornuta (nov.). Plate II.

2,675 mm. long. Anterior Antennae extend about four joints heyond the furca, The furea
Jonger than the abdomen. Lengths: Furca : Abdomen : Thorax =87:80:G8. Proportionate
lengths of abdominal segments: 9 (genital) : 7: 5 : 8 (anal). The genital and anal segments are
therefore different in proportion from the last species. Furcal segments of uncqual length.

The Ri of mandible not haired ; B 2 of maxilla with three bristles. P.F.J,B31:B2: Ri=
10 : 11 : 10, the B 2 not four times as long as broad, and with a row of stiff, short bristles on
the margin.

All feet with Ri and Re of three segments, with tubal process on B 2 of first pair, in
which Ri hns seven bristles.  In the fifth pair i all together only a little longer than Re 13

lte 1 and Re 8 about the same length; the endsaw a little more than half as long as Re 3
_Ri with seven bristles, the sabre bristle of Re 2 not wuch thicker (basally) than the others.

—'kic-Head is characteristic. Frontally are two strong broad-based triangular spines, one
on each side, and Iaterally two downward and outwardly bent large hooks (see Iigure).

&, 67 wmm. long (another specimen G'9 mm. long), with geniculating antenna on the
left side, head like the ¢, and feet and oral organs like the 9. Iifth feet, left side, Ri
extends beyond proximal margin of Re 2, indistinctly of three segments; Ri 8 with five bristles;
1 2 with an upright process with two teeth. Right side, Ri=only two segments, second very
broad and with six bristles. B £ very convex, and on margin a stumpy tubercular process. In
two male specimens examined, the fifth fect exhibited small variations, maintaining the char-
acter of the genus for variation. Altogether, three males and one female were met with in a
sample from the Gauss station, October 9, 1903.

(7'a be continued.),
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Ifirst to fourth pair of feet i and Re =‘_£5:_;’3.3H_al.!,j':ﬁ(vi vc’ijféhbﬂﬁiﬁd"l(é broad.

Fifth feet : Re 2, with short, thick bristle mpéh"ngi ‘to n.];oiht at the distal inner margin
of Re 2 end-saw of Re 8 nearly as long as Re 3. Ri of only one segment not reaching heyond
end of Re 1, very short with four marginal bristles. Of the Haloptilus with rounded heads
(chicrchie, longicornis, plumosus, ornatus) this animal’ approaches more neavly to Ornatlus than
the others. It is, however, much larger.  'The bristles of the Maxilla, length of Aunlennmw, large
size of Posterior Footjaws, characters of the bristles of this and of the Anterior Footjaws, and
the fifth feet, distinguish it from any of them.

Occurrence ; Station 19, x. 1901, 500 metres. (Ganss.)

GENUS XANTHOCALANUS.

Xanthocalanus Simplex (nov. sp)  Plate X,

¢ 145 mm. long (Cephalothorax 1-08; Abdomen 04 wmm.). Iead rounded, cephalo-

thorax of six distinet joints, hend separate from first segment and fifth from sixth, last segment”

ending Iaterally in points, and the whole dorsal surface covered with fine prickles,  Abdomen
of four segments, the anal scgment very small and only visible on the ventral surface, the genital
very large, the posterior margins of the first and sccond segments dorsally pectinated ; fureal

segments longer than the anal, and with four bristles on each side, and a short accessory dovsal

bristle.
Anterior Antennae not as long as_the cephalothorax, and of twenty-four segments (the

cighth and ninth conlesced), the twenty-fourth separated from the twenty-fifth by an oblique
line, the penultimate joint longer than cither of the two preceding ones. Iisthetisks absent,
except for one long one on the last joint; few and short bristles.

Posterior Antenne with the exopodite nearly twice as long as the endopodite.  Mandibies,
the cndopodite much longer and also broader than the expodite, the second joint of the
former with seven, the third joint of the latter with five, bristles, the sccond basal longer than
broad, and with two marginal bristles: the masticatory plate threc times as long as hroad,
with six (or seven ?) pointed thin tecth, the outer one only being large, and with a row of long
fine bristles marginally, as long as the teeth.

Anterior Footjaws small, and lobes compressed and of about equal size, the fourth and
fifth lobes with plain hook bristles, endopodite very small, and with four long vermiform

processes,
Posterior Footjaws rather long and thin, second basal longer than the first, and longer

than the endopodite, the second joint of the latter very long (vather longer than the three last |

joints) ; very short bristles on the first Lasal, and none on the second, those of the endopodite
very few and thin,

Maxillre, with first outer lobe very squarc-shaped and only three bristles ; first inner lobe
large, with cight hooks; sccond lobe short, with two bristles very long, one of which is much
thicker than the other; third inner lobe attenuated, with three thin bristles ; second basal
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twice as lnng;i:}xs' ,l_)roél_g‘l.,_:with four bristl
amepted freon the !)g\gzni‘.' cxopadite longer than broad, uptight,

..... N

and \\)ﬁﬁ%ﬁ‘i)r {wo thin bristles.’
st pair of fect with endopodite of only one segment, long and narrowsfAnd with:
marginal lobe), s long.as the first two joints of the exopodite. The latter of three segments,
ench with external marginal spine.  The two basals without inner marginal sctie.
Sccond feet, endopadite of two segments, exopodite of three segments, comparatively brond,

marginal spincs long and thin, end-saw -very broad, and with toothed margin ; last segment

with three external marginal spines and four inner marginal setre.
S } [
Third and fourth pairs of feet with three jointed endopodites and exopodites, and inner

marginal set on first basal, absent in the second pair.
Fifth feet extremely small and readily overlooked, cach of .a broad basal and two distal

segments, the last small, and with two short terminal spines on the left foot, the right foot

with the last segment rounded, and one external spine only (probably abnermal).

The segments of the exopodites in sccond to fourth feet arc very broad, those of the
endopodites very narrow, and only half the breadth of the exopodites, and in the second paiv
cven less broad in proportion, and the terminal saws are especially broad at the base (nnd
comparntively short). There is an entire absence of spines on the surfaces of the feet segments.

"The animal is an adult female, with spermatophore attached to the genital segment.
Both anal scgment and fifth pair of feet ave so small that they are only discovered upon close
cxamination. It posscsses characters which make it difficult to assign it to cither the genus
Scolecithrix or Xanthocalanus, the segmentation of the thorax especially heing unlike the
former, the absence of brush sensory processes and spinulation of the feet, amongst other
peculiaritics, being very unlike a NXanthocalanus. The pointed last segment of the thorax of
the fifth fect, the proportions of the sccond to fourth pairs of feet, the Posterior Footjnw, are,
amongst other things, peculinr, and it is only provisionally that T venture to include it in the
genus Xanthoealanus. It is a deep-water species, and was taken at a depth of 500 fathoms at

station I. 6 (South-West Const of Ircland).

~ Xanthocalanus Subcristatus (nov. sp.). Plate X,

¢ 71 mm. 71 nearly four times as long as Ab.

Ce~Th 1. Fifth segment united with sixth.. IIcad narrowed in front, with strong dorsal .

crost, laterally rather triangular, and bifurcated rostrum.  Fead not unlike a Lophothrix, very
prominent and bristled epistome. Last segment of thorax produced over genital scgment, and
trinngular, with short apical points.

Abdomen very short, and very hirsute 3 gcnital segment very little swollen ventrally, and
onc-third longer than neat.  Anal and Fureal segments very short,

Antevior Antenne of twenty-four joints (twenty-fourth scparate from twenty-fifth),
renching to end of genital segment. | ' :

P.d.: Re a little longer than Ri.  Mn, Ri much longer than Re. B 2 with three bristles.
M, B 2 extended and narrow ; Ri with ten bristles; Li 1 long and narrow, with eight long-
bristles, only four of which arc hooks. Li2=2, Ii 8=4, B 2=4, bristles, Re conical and
rather small ; Le 1 small, square shaped.
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clcft on outer margin; a strong hook on lust lobe, and terminal, nppcndngm, brush, and

Sy
P :

dnt. Fooljaze : Dasal dcey y cxcamtcd pmxmml]y, convex distally, B'I W kX ﬁ:, dcepl_) o

vermiform.

PEJ.: B1, B g, R|=9 122:12; all bristles compamtively weak ; the two distal ones
very lonp; and weak, hook-shaped. A thick brash sensory process on B 1.

First feet, Ri=1, with st.rong corona of spines. Re=3 (Re 1+2), hirsute on outer margins,
the Se long and thin,

Sccond fect, Ri=2, Re=3; the Se dagger-shaped, with serrated edges ; no surface spines.

Fourth fect, B 1 and B 2 outer margins with strong stiff bristles; B 2 on outer distal
maigin a stout spine; inner distal margins of Ri 1 o.nd 2 produced into strong spines; Ri 1
with stiff bristles on outer mnrgm : Ri 2 with similar bristles inner margin. Re with stiff
bristles on surfaces and margins of Re 2 and 3, none on Ri or Re 8.

Fifth fect, each of three segments, distal the longest and tapering, ending in_two short___ .
spines, the smaller one external.  1irst joint with stiff hairs inner margin ; sccond joint the
same bristles all along inner margin, and a bunch distally on outer margin ; third joint
both margins and surface and just below the distal end two short spines on the surface.

Sxamples were met with at the Gauss Stations 10 and 11, which varied considerably in
size from 6 to 7 mm., but which were apparently the same species. " They also very nearly
resemble the species briefly described by me (Journ. of-the Mar. Biol. Assoc., April, 1904),
and of which I gave figures of the head and fifth feet, under the name XNanthocalanus cristatus.
The differences between the two appear to he as follows:

Xanthocalanus eristatus. Xanthocalanus suberistatus.

AA, reach the end of the furca. AA, reach only the genital ﬁegmcnt

A, Re=1Ri. A, Re larger than Ri.

Mn, Re=Ri. Mn, Ri longer than Re.

‘Mx, B 2 with 2, Ri with 13 bristles, Mx, B 2 with 4, Ri with 10 bristles,

PrJ,B1:B2:Ri=12:16:8. PFJ,B1:B2:Ri=9:22:12,
Bristles comparatively strong. Bristles weak.

I'ect very spinulose. Fect only very little spinulose.

.

Xanthocalanus Magnus (nov. sp.). Plate X,

¢ 88 mm. Cephalothorax three times as long as the Abdomen. ITead imperfectly
separated from the first segment ; last two scgments with an imperfect line of separation,
produced into triangular processes with very short blunt points. Hend narrowed in front,
and produced frontally, but evenly rounded, without trace of crest, prolonged below into stout
bifurcated rostrum, each with delicate filament. Very large and strongly-haired epistomal
process. Abdomen stout; genital segment as long as the next three, very swollen ventrally,
with lateral flap on ecach side guarding the genital orifice. Fourth segment and furcal
segments very short; the abdominal segments fringed with a row of fine pectinations at
posterior extremitics, and all segments very hirsute. Tail Se 4 in number.
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\" ¢ e Anterior Antennme rcnch nbout hnlf thc length of the gemhl sé'gih'ent of twentv-four »f
o ' joints (8 9). % " L YoAE
.!' . _ Posterior Antennme with ]h longer thrm Re. ' .

Mandibles: Ri and Re about equal.

Maxillre: Re reaching to end of B 2; Ri large; Le 1 twice as long as broad ; bristles of
B 2=5, Re=10, Ri 7+8, Li 1=0 long hooks and 3 thin bristles, Le 1=9, 1.i 2=3, Li 3=4

Auterior Footjaws with basal proximally decply cxcavated, distally strongly convex;
the scgments deeply cleft ; an extraordinarily strong hook curved and denticulated on the last
lobe, at least three times thicker than the slightly thickened bristle of the lobe before it
sensory processes seven brush and one long vermiform, the former not very large.

Posterior Footjaws rather stout; B 1:B 2: Ri=13:17:10, the Ri therefore more
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, than half as long as the B 2, the latter five times as long as broad. 'I'erminal bristles not
1" strong. . ) ;
. First feet: Ri=1, Re=3. i
: Sccond fect: Ri=2, Re=3. Ri reaching only to distal end of Re 2. Ri 1 and 2 with g
: coronas of iong spines; segments of Re covered with prickles. B 2 distally a strong tooth [
; at outer angle. All Se of Re very large and strong, dagger-shaped, with proximal margins t :
[ finely serrated.  The Re 3 is rather more than half as brond as long, and the terminal saw 4
: very stout, with strong marginal tecth, and as long as Re 3. ' )
¥ Third and fourth feet: Ri =3, Re=3. i
4 In the fourth pair Ri short, only reaching to end of Re 2. Ri 2 with corona of spines ; X
,3 Ri 1 and £ with outer distal margins prolonged into tecth. No spines on Re, but segments ' %
§ N covered with fine prickles. Re 8 about half as broad as long, the end-saw only about three- - f.
-'f : quarters as long as the segment. L
‘ Fifth pair very small, not as long as B1+B 2 of the fourth feet; of three segments, {
, ' 15t > 2nd > 3rd, the last joint about four times as long as broad, but differing in thickness on ?r
.. o ench side, tapering towards the end with two short end and two lateral spines; the two basal f L
; joints with stiffy long, marginal bristles. 'The spines at the end and sides of the last joint b
i I articulate, and are not mere prolongations of the joint. £
'f' In another example which is not quite so large (8'656 mm.) the agreement with the xs"
::’ above is very close, but with the following differences : . 5
§ "T'he anterior footjaws have sensory brush processes of much greater sizc, two of them of i
‘; extraordinary size; the posterior footjaw has shghtly different proportions, B1: B 2: Ri= i
Z:‘ 92 : 80 : 15, the Ri- thus only half as long as the B 2 the fifth fect are different, the end %
K joint being twice as long as the second, conical, tapering, and with two spines at the W
J end, which are not articulated, but continuations of the joint; all joints with long stiff 3
3 hairs. In addition, the Cephalothorax is.over three times as long as the Abdomen ; the r.
(f genital segment one-third longer than the next, but without ventral protuberance. ;:‘f'
On the whole, I think, these must be regarded as the same species, the latter only an 1
immature form of the first described species. I8
;
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’ Xant_h'o‘caianus Calaminus (nov. sp). Plate XL e

B lq{;l’; i long. Cifour and a half times i3 long as the Abdomen. Head cvcnl){,t:‘_;,’)'&%;li(!g(‘),"{:;-; \ ’

* witheut miy’ tince of crest and with a very small bifid rostrum. The lnst Lwo sdgments of the -
thorax séparate, the posterior one forming bluntly tﬁitfngulnr lateral lappefdi»:dfead indis-
tinctly separated from first thoracic segment. Furcal segments just as broad as long, and as

e 5 long only as the anal segment. ‘
..’5; Anterior Antennee along with tail bristles completely broken. )
: Posterior Antenme with rami of equal length; Re 2 and Ri 1 elongnted joints, bristles
: apparently absent on the basals.
_"i.': ’ - Mundibles with rami subequal, masticatory plate elongated, four times as long as broud, -
; and with very small teeth.
: Anterior Footjaies short and stout ; the fourth lobe with an extremely stout curved hook,
' very broad basally, and armed its whole length with very large triangular teeth; the fifth lobe
M3 f with two longer very fincly-toothed hooks (both unfortunately broken); the Ri with seven
RS DI strong brush and two vermiform processes.
ny = Posterior Footjaws comparatively short and stout. B1:B2:Ri= 16:12: 14, the
r : two basals twice as long as broad ; two of the bristies of ench of the last four Ri segments very
” A peculiar —rather like quills, ench armed with a broad chitin edge delieately serrated on the™
SR margin, cxtending throughout the distal two-thirds. Ri 1 and Ri 2 have each three, Ri 8 and
3 :" Ri 4 each two, Ri 5 two Jong ones and two very short bristles (see Iig. 4).
.03 S Maxille. e 1 very small, with seven bristles; Re twice as long as broad, with ten bristles
:3 . B 2 and Ri rather clongated ; Li 1 very clongated, three times as long as broad.
P f ) First fect : Ri = 1, Re = 8, with three Se, the two proximal ones very small.

Second feet : Ri = 2, Re = 8; a strong corona of spines on the surface of Ri 2.

Iifth feet very small, each of three scgments, about cqual in length, the two proximal
much thicker than the distal, which is more or less conical-shaped, with short spine at the
extremity and two short spines on the external margin g a short spine on the inner margin of

the sccond joint at the distal extremity, and proximal to it three or four marginal small"tecth,

55 PR with a few similar teeth on the inner margin of the first joint.

3 : In some respects this appears to yesemble Sars’ new species A\ muticus, in which, however,
X ' the Anterior Footjaws arc ¢ munis de deux épines tris fortes et unguiforme Fextérieur tout lisse,
X Pintéricur grossicrement dentelée en dedans. Mnxilliptdes postéricurs assez robustes quelques
‘1 unes des soics sortant de In partic terminale transformées en épines fortes.” “Ihe structure of
ig : the Posterior Footjaws especially differs, in which in my specimen there are no strong spines,
‘§ Lo but the bristles are quite peculiar. The fifth feet also appear to differ, in Sare’ species of
B B two segments, in mine of three. I hesitate, therefore, to regard the two as identical, and
Lé provisionally regard the example briefly described as new. The specinen was taken in the
- . 3 . . Ve ’
R Bay of Biscay in September, 1904, by the Silver Belle.
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Gaidius Maximus (nov. vp) Platc XL

¢ 8 mm. Cephalothorax over four times as long as broad. Ce 2, Th 1, and Iast two
segments of the thorax united, on each side prolonged into short, but stout, and slightly
curved and divergent spines.  ‘The head-is on the dorsum somewhat nrarowed and elevated,
forming a slight keel; in front prolonged into short, stout, onc-pointed rostrum (without
filnments), with a chitinous thickening of the forchead above the base of the rostrum.  The
first segment is dorsally very gibbous. The Abdomen is short, stout, the genital segment very

“prominent ventrally, and as large as the next two, the anal segment, with dorsal flap

produced over the furcal segments, which are a little longer than broad, with four Se, the place
of the fifth Se (external), represented by a short spine, and on each side is a comparatively long
accessory bristle.

Anterior Antenna of twenty-four segments, reaching about two joints beyond the end of
the furca. The twenty-fourth and twenty-fifth segments separate.

Posicrior Antenner, with Re larger than Ri, of seven joints; B 1 with one; B 2 with two
bristies.

Muaille, B 2 extended, twice as long as broad, with five bristles; Ri small, with fourteen
bristles ; Re very small, ouly half as long as B 2, with cleven bristles; Le 1 with cight bristles.

.nterior Footjaws, the hasal narrow proximally, with strong swelling distally.

Posterior Footjuws, B 1:B2:Ri=17:22:7. B 2 four times as long as broad ; Ri
very short ; I3 1 with very large lamellar process.

Tirst feet, Ri=1, Re=3, with 3 Se. ‘

Second fect, Ri=2, Re=3; Re 3 two and a half times as long as brond, the end-saw with
strong teeth, as long as the Re 3.

Fourth feet, with the peculiar modified tube process on the first busal as in other species
of this genus. ‘They are not half the length of the bristles of the second and third feet (B 1),
and much thicker, ending in fine-pointed extremity.

No fifth feet. '

This is by far the largest specics of Gaidins known, and two specunens occurred in the

Gauss haul at station, November 10, 1901, 7. -+ v ie otedenndln 7000

GENUS ISOCALANUS (nov.).

Head separate from thorax, rostrum a stumpy plate of chitin ending in blunt extremity
and without filaments. Anterior Antennre of twenty-two or twenty-three joints. Rami of
Posterior Antennm and Mandibles about equal. Posterior Footjaws comparatively slender,
with basals and endopodite not very unequal. Anterior Footjaws with proximal lobes sup--
pressed : Ri strong and with five or six long stout curved hooks ; tooth combed in distal part.

*First feet with one jointed endopodite, and four Si on Re 3; sccond feet with five Si on Re 3.

A pair of fifth feet, only one ramus cach, of three segments, and a long spine-like bristle.
5—2
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" . R :
In segmentation of fect aik-tinber of Si on Re 3 the ar i"mn!s'xicsmﬁbl@Spiuomlmm.v, hut

" are quite different from this. geius in rostrum, at;:ugture'faf.'féotjrim,’-'mid “possession of fifth

feet. "The armature of the Anterior Footjaws isﬁ"kﬁﬁté-cxccjvtfgitlknl;--" Both were subtropical
specics, from 0° to 20° N, and 8., and probably.decp-water specics, the first found in a capture
from 1500, the sccond in one from 3,000 m, (Gauss),

Isocalanus Minor (nov. sp.). Dlate XII.

¢ 26 mm.  Cephalothorax about three times as long as the Abdomen.

"The former three and a half times as long as broad, the latter nearl ¥y fouras long as broad,
and not more than one-third as broad as the Cephalothorax.

Head rounded, with blunt rostrum as in the next specics. Cephalothorax of six sexments,
Ce separate from T Land T'h 5 and 6 separate, the last segment with evenly-roupded margin.
Abdomen of four segments,  Genital segment rather longer than the next Lwo, and searcely
protuberant at alj ventrally ; anal segment very small; fureal segments short, and rather

_broader than long, each with four setae; the next to the outermost on cach side very long

and thicker than the rest, one-third longer than the whole abdomen.
Anicrior Antenna: of twenty-three segments, reaching to the end of Al 2; hasal twelve
joints well supplied with wsthetasks, bristles almost conspicuously absent on the antenniv.

- ' — — —— e '
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Posterior Antennee, Ri and Re equal in length, Ri very thick ; the first segment nhout
one-third as thick as long.  Re of six segments,
Mandibles,with vami ahout equal ; masticatory plate wenk, and with irregular Leeth, the

outer one strong, with considerable space between it and the next also strong tooth, (hree

small triangular weak inner teeth; no Si, apparently, but inner edge of the plate with fine
hairs.

Anterior Footjaws of peculiar structure, 1 1 clongated and thick, hut without lobes or
bristles ; B 2 short, with one lohe carrying three short bristles and one short stout comb

bristle; Ri large, and with six very long robust hooks, strongly curved, and in their distal

thivd combed with rows of short stiff' bristles and a series of ridges ; one short curved comb on_
external aspect, only one-fourth the length of the long comb bristles, and a much shorter thick
bristle at the proximal end.
Maxillie, Re large, much longer than B 2, and with ten bristles; Le 2 with one bristle ;
Li 2 and 3 small lobes, with cach one bristle; Li 1 without hooks, but onl y plain bristles.
Posterior Footjaws very slender. B1:B2:Ri=5:4:4 3] a little more than three

times as long as broad ; B 2 four times as long as broad. B 1 without any lobes or bristles,

but inner distal end much produced, and with a short curved hook on it. B 2 with only
two bristles in the middle, the distal one the strongest, and one short bristle at the distal
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\" W C\trcnnt_) Ri.of four ;omh thc second the lr gest, each s cgmcnt teqpcctlv‘cly w1th four, four, B } }"'". 5\ fl‘
two, five bris': fes, the pm\mml ¥ery short, those of the last segment. modcmtcly long. R
l‘ll'bt fcct 1(1—'1 ; second Ri=2; third and fourth Ri=3. T I . b
Re in all four pmn_} ".
i [n the fimt pair Re 3 has four Si, and is without Se on e 1 or re. “
i In the second pair Ie 8 has three Sc and five Si. Re 1 very small, Re 2 nearly twice as N
' long, Ke 8 ax long as Re 1 and 2, anid the end-saw three-fourths as long as Re 3, and with i
nuwmerous teeth.  The Re § is four times as long as broad, the Si of Re 2 is (as in the third { t
and fourth pairs) thicker than the Si of Re 1 or Re 3. The marginal Se arc comparatively f{
large and slightly recurved. ’ E" L
"I'he third and fourth pairs of feet were very much broken. . L
Fifth feet, cach of three segments-and a long spine-like terminal bristle, the first iR
: segment one and a half times as broad as the second and a llttle longer, the end bristle nearly f f
i twice as long as the two basal segments. LE
AN
:- i
Isocalanus Major (nov. sp.). Plate XII ’ fe
¢ 39 mm. CI more than three and a half as long as Ab.  CT of four segments, EE’
' with hend prtially divided from the first Th segment by dorsal line, not carricd to ventral H
: side, Inst two segments almostly completely fused, and produced laterally with rounded {;"
margins,  Ilead evenly rounded, and ending in front in quite peculiar rostrom, a stiff !r ;
: chitinous prolongation, triangularat extremity, and pointed, with two small spines on the top L :«
: ; - before the terminal picce.  “T'his rostral projection is not bifurcated. ‘ ,
: Abdomen of four segments. From its appearance, the animal is probably not quite adult, e
f but the genital swelling is commencing to form, 48
; ' First, second, and third segments nearly equal in size, anal much larger than any of the i
others.  Turcal segments broadest at base, truncated, and about as long as broad in greatest ;L
dimensions ; one very thick apical bristle on each sldc, and a very short accessory ventrally- g ;
) placed bristic. : -
Anterior dntenae of twenty-iwo joints, about as long as the Cephalothorax. ‘The first i P
‘ ten joints crowded the next six, enlarged and thickened from side to sldc, the last three the :' g
: largest of all.  Very few bristles. ;f
; Posterior Anlenner, with rami about equal. : ‘;
i Mandibles, Re a little larger than Ri; masticatory pinte short with strong teeth, Si ,f
thick, and a bunch of vér_v strong stiff hairs, with three smaller bunches on the surface of the 3‘
plate.  Two inner tecth sharp and thin, two middle thick and short, two outer broad-based, :
curved, and pointed, with some distance between. £
, Mazxillie, outer lobes poorly developed. el with only four, Re large, curved inwards at Fer
1 apex, with only nine bristles ; Li 1 with fourtcen bristles, hooks thin and long; i 2 and 8 o
each comparatively large, with only one bristle each; Ri 1 and B 2 coalesced into a small ‘,
lobe, with only onc apical bristle. ' -
Anerior Fooljaws comparatively powerfully built, B 1 and B 2 similarly long, proximal ([' ,
j ‘.’ g
. o
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88 PLANETON STUDIES . .

~ lobes syl With 1, 1=1, L, 2=9L 3=3, short bristles; I 4 with ﬁvc-‘—'t:\\'-é)‘éhbrt'('o‘l'ié 
,v'q k':f‘j.:)i!)cil hook), and one a longs, brond-based, curved comb hook. Ri with ﬁ-v?:-\fmjy long,

yvl;i'()l'l\di‘bl‘w‘(‘(l, comb’ hooks, curved inwards towards apex, and with armature only ‘on distal
thitd. "These hooks resemble these in the last:species.

Pusterior Footjaes, with B1: B 2: Ri=6 16: 4 B thicker than B €, and nearly one-
half as thick ns long ; only one bristle in middle, and three at inner distal end. .

B3 2, with threc short bristles distal of the middle, the most distal one twice as thick as
the two others, and densely feathered.

T'wo hristles at inner distal extremily, one very minute, the other thick.

Ri with three, three, two, five bristles; first threc joints distinet, fourth and Hfth less
distinct.  Ri 1 and 2 equal, and a little longer than the similarly ecqual Ri 3 and 4+ Ri 5
very short.

All the bristles of the osterior Footjaw are extremely short, the largest terminal bristles
only as long as the whole R, :

First fiet: Ri=1, Re=3.

B 1 and B 2 each with Si. Re 8 longer than Re 1 and 25 no Se on Re 1 or Re 2, but
two on Re 3: one in the middle of the outer margin, and one at the end. Saw nearly as long

as the whole Re, and armed with fine teeth. Four Sj on Re 3. Ri clongated and extending
beyond the distal margin of Re 2.

Second, third, and fourth pairs, Ri=3, Re=3,

In the sccond pair the whole Ri is only as long as Re 1 and 2, Ri 2 being nearly twice as
long as Ri 1, Ri 3 as longas Ri 1 and 2, Ri 1, with outer distal margin ending in spine,

Re 3 as long as Re 1 and 2, Re 2 twice as long as Re 1; end-saw shorter than Re 3, and
with strong tecth. Si=5, Se=3," '

B 1 with Siy B 2 without Si.

Third fect : Re 2, with a long thin Se at outer distal margin,

Re 3; with three small Se, the scgment long, as in the fourth pair.

Fourth fect : 13 2, with only a small external marginal Se. Re 2 much larger than Re 1,
Re 3 longer than Re 1 and 2, and end-saw with strong teeth, and half as long as Re 3. Re 3,
with three Se and five Si.  Ri 1 smaller than Ri 2, Ri 8 much longer than Ri 1 and 2.

Fifth feet, with three segments, basal much the largest ; second and third small, a rather
long spine at the end, nearly as long as the two last joints, and a very small spine also at the
apex of the last segment,

The two preceding species differ in size and shape of body, in the characters of the rostrum,
to a smaller extent in the Posterior Footjaws and Maxille, and in the segmentation of the
second pair of fect. They, however, agree very much in the peculiar anatomy of the Anterior
Footjaws and fifth feet, and in the number of spines and bristles on the exopodites of the feet,
and the relative size of the scgments. On this ground I group them together, especially as in
the latter the auatomy of the abdomen indicates that the animal in not fully adult. It may
be desirable eventually to separate these species into other genera. The characters of the
Anterior Footjaw are quite peculiar, and unlike any other known genus,
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AUTANEPSIUS . R
AUTANEPSIUS* (nov. gen). .-, .

.?Bmly jong in proportion Lo Abdomen, with or without properrostruny, angles of last "Thoracic
segment. pointed, Abdomen of ¢ 4 seginented. First feet, i of 1'; second feet, Ri of 2; and
in third and fourth fect of three segments.  No fifth pair.  Anterior’ Antennie short, Posterior
Antennie with both rami nearly equal. in length, Anterior Footjaws short, Posterior pair
extraordinarily long, and the distal bristles with very peculine armature. Mandibles with Ri
very small, Maxille with basal very large, outer and inner lobes and Re very small.

This genus hns a resemblance to Augaptilus only in the fact that the bristles of the
Posterior Footjaw are armed with very peculiar sensory processes, not cups as in the first-named
genus, but wing-shaped membranous-looking processes, which at first sight and under low
magnification recall Augaptilus, but under higher magnification are scen to be quite different.
The new genus Ponloptilus, vecently established by Professor G. O. Sars, resembles it in some
particulars, but is strikingly different in others—e.g.:

red tetie

DPontoptilus, . Aulancpsius.

Abdomen of four segments. Abdomen of four segments.

Re of Posterior Antenne much longer ~ About equal.
than Ri.

Maxillie, basal large, other lobes rounded Basals large, inner lobes well developed
and with short bristles. ‘ with long bristles.

Feet, five pairs. Teet only four pairs.

Posterior maxillipedes, with or without Without “buttons,” but with peculiar
“buttons,” in size more or less equal appendages of large size.

to the Anterior pair.

Clenrly, the two species mentioned below differ in most important points from Ponfoptilus
(Snrs), though related to this and to Augaptilus, in the fact of bristles of the maxillipedes
being transformed into sensory organs. '

Autanepsius Major (nov. sp.). Plate XIIL

9 815 mm. long. (Cephalothorax, 6:G; Abdemen, 1'55 m. long.) Abdomen short,

+ mnot quarter the length of the thorax. Ilead oval, rounded, ending in front in a short blunt

one-pointed rostrum 3 broadest part of the CT about the middie; Ce o Th 1, last two
scgments separate, last segment on each side with short blunt lateral points; head as long as
the vest of the Cephalothorax.

Abdomen of four segments, the genital as broad as long, and as long as the rest of the
abdomen ; furcal segments as broad as long, and a little longer than the anal, broader at \
the base than at the end. The bristles are much broken ; the innermost, however, which is
preserved, is twice as long as the abdomen, the one external to it is nearly as thick (length

® adraréyros—Qreck, a cousin,
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Anterior Footjazos comparatively vory small, the lobes small and rather compressed ; Ri
(listinctly of three segments, its bristles stout, “file*-like, two of the three bristles of the fifth
lobe of the same charncter, the lobe itself longer than the proximal four lobes, which are about
cqual size, with three stout histles in cach lobe, two of them at least twice as long as the
third, and denscly feathered with widel y-apart bristles,

Losterior Footjaws of extraordinary length and size, more than three times as Jong as the
Anterior pair, and one and a half ns long as the fourth feet: B1:B 2: Ri=28:30:8. Riis
thus very small, of five segments, with ten long slightly curved broad-based and tapering bristles
with extraordinary sensory processes upon them in the distal half, as in the next species

l 9

£
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R w0 PLANKTON STUDIES .- .0 ... e
N e B : T A e
E i unknownd; the outet one is'véry thin and short. TIn lnd.di'tim'l.. to these three apieal -bristles gz -+
- asimilarly thin and short bristle arising from the middle of “the external m,m‘ginc:., the inner

I [ margins: of the furcal segments are haired. The abdominal scgments along their posterior
S margins are strongly pectinated. .

:‘"i o Anterior dntenna ; wot quite as long as the CT, and of twenty-four segments (8 ~. 9)

Eg ':', very densely bristled, many bristles being very lonjg, especinlly on the third, seventh, cighth,

:-" P cleventh, thirteenth, fourteenth, twentieth, Lwenty-third, and twenty-fourth segments. "Ihe

R cighth joint twice as long as the joints before and after, from the ninth to twenticth all

D ' ‘ nearly the same length, the twenty-first shorter than the twenty-second ; the twenty-fourth

T only half as long as the twenty-third.

‘; o Dosterior Adntennee: Re a little longer than Ri ; the former of seven segments,

\4 ' Mandibles : Basal and Re of normal size and shape ; Ri very small, only half as broad or *
B sl long as Re, and with two segments, Ri 1 with one short bristle, Ri 2 with five very short

“ Rt wenk bristles, Masticatory plate with five outer powerful teeth ; the innermost spine chaped

T f";i' with a strong bunch of hairs at the base, .

" i Maxillie, B 2 lengthened with short Ri: Re small. Li 2 and 3 well developed lobes. I.e1

.’, ' : i small, with nine bristles. Re=11 ‘Ri=15:B2=5:Li 3=4:1,4 2=3:Li 1=10 hook lnistles,

'S PR

e, £l S st
<

RS (4. Ainor),
;3_: First pair of feet: Ri=1 y Re=3. The two basals without Si, hut with haired inner margins,
§ ‘ Re 1 without Se or Si; Re 2 with very strong Se and one Si; Re 8 with four §; and one Sc.
i ' Second feet: B 1 with Si, B 2 without ; Ri=2, Re=3. Re 1 small, with one Se and
'{-‘_ ': one Si; Re 2 with long stout Se, and a short spine internal to it and one Si; Re 8 with
.’: i three Se, the distal one much larger than the two proximal, four Si, and long closely-toothed
i, . ' saw longer than Re 8. Ri 1 small with one Si; Ri 2 three times as long as Ri 1 with five Si,
i Fourth feet: B 1 with Si, B 2 without. Ri and Re=3 ench.” Re 1< Re 2 < Re 3;
3 ':j marginal Se of Re 2 and 3 rather larger than the others; saw closely toothed and much longer
] . than Re 3. Re 8 not quite twice ns long as Re 2. Se=1:1 :8; Si=1:1:4,
i . Ri more than half as long as Re. Ri 1< Ri 2<Ri3. Ri 2 with short spine, inner
? .* distal margin, Si=1:1:5, ' \
e No fifth fect. ~
; : This species differs from the following (4. Minor) in its much greater size, stronger points
i on the last Thoracic segment, and in small particulars in the structure and number of bristles
I of the oral organs,
N . :
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NoTk.~Only two of the bristles of the P.1.J, are irawn with senkory proceares.  Fig. 4, a amall portion of one of them magnifod
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[Note.—DProfessor G. (. Sars has informed me that the genus Megacalunus ( Wolfenden)
is identienl with his genus Macrocalanus (Sars) (Bull. du Muséc Océanog. de Monaco), and
Megacalanus Bradyi is the same s his species Macrocalanus longicornis, ‘and that my name.
Megncalanus, however, has the priority over Macrocalanus, e also informs mec that the
species described by me as Megacalanus princeps = Calanus princeps (Brady) is not that
species, but = Bathycalanus Richardi (G. O. Sars), “and that Brady's Colanus princeps is a true
Megacalanus, differing from A, longicornis (G. 0. 8.) = Megucal. Bradyi (Wolfenden), in
the strongly recurved frontal appendages, somewhat shorter Anterior Antenne, and the dense
cilintion of the spines on the Anterior Maxillipedes, which otherwise are quite normal in
appearance. -

*The genus Bathycalanus differs from Megacalanus in the peculiar armature of the
frontal part and in the somewhat different structure of the maxillie and maxillipedes (both
pairs), and in the structure of the first pair of feet, which are without the hooked process of
the second basal, and have the outer ramus composed of only two joints.’

By the kindness of Dr. Calman, T have had the opportunity of examining the original
(mounted) specimen of Brady's Calanus princeps at the Natural History Muscum, Kensingtou.
"The only parts available for examination are preserved on a slide.. The head appears to be
somewhat pressed out of shape, but is produced frontally, without appearance of any crest or
of spines (as in Bathyc.); the rostral processes ave stiff, thick, like Bathycal. ; the maxilla
resembles that of Ilcterocalanus ; the bristles of the Anterior Footjaw are also alike, and those
of the Posterior Footjaw are delicate and short, and the first feet have a three-jointed Re.

Nor can Brady'’s Cal. princeps be regarded as a Mcgacalanus, differing in the rostrum,

_Anterior Footjaws, hook of the first pair, and joints of the Anterior Antennar.  Iixcept for

the crested head, it bears a close resemblance to Ileterocalanus. Unfortunately, in the absence

-of a whole specimen, it is impossible to completely identify Brady's original specimen with

certainty, beyond saying that it is not Megacalanus or Bathycalanus. ‘The description given
by Professor Sars of the genus Bathycalanus (Sars) is:

Rostral appendages rather delicate, straight, and ending in acute points ; maxillipedes
strongly developed, anterior very thick, and with the exterior spines extremely prolonged and
delicate, ending in hooks; the posterior rather elongated, with the three terminal spines very
strong, and curved in the form of a scythe; Re of first pair of only two segments.

B. Richardi 1020 m. long. CT more than three times as long as Ab., fusiform,
wove retracted in front than behind. Ce | Th 1; front a little prominent, and immedi-
ately in front of the rostral spincs, are two little horns. AA very delicate, and nearly
twice as long as the CT. Ieet like Megacalanus ; genital segment a little prominent
ventrally. TFurcal segments short. ‘ '

. S —— a1 —_——— — e+ A T e A oo Smae S

With regard to Brady's illustrations of his Calanus princeps in the ¢ Challenger Report, it
must be remarked that these are defective as regards the drawing of the maxilla; and the
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i hcnd which is not figured by Brady in his specimen, is pr«-‘du' ot in, rh(mt nbhove the rostram,
it - hut is. without armature or spines or hairs; and the rostrim is formed b_y two stifl prolonged
24 rami, without spines or filaments, and is quite different from a Megacalunus vostrum or head.
i The Anterior Footjaw has the long, ribbon-shaped, terminal bristles, densely ciliated, as
3 in Bendy'’s drawing: the Posterior Footjaw has only' very slender and short bristles, thé
A terminal ones not cilinted, and only as long as the B 2 + Ri of this organ.  The Re of
'; the maxilla appear to be rather longer than the 13 2, '
\3 The first feet have the Re of three segments, with only two Se, and no trace of & hook on
‘i the B 2
3 The head of RBrady’s specimen is somewhat pressed out of shape, and it is nol casy
; . to identify the animal with any certninty,
= In further elucidation of the species described by me in the preceding paper as Megu-
§€!| calanus princeps = Cal., princeps (Beady) = Bathycalans (Sars), I give a figure of the head
:‘ (Vlate VIIL). "This is scen to be suddenly narrowed anteriorly, armed with two little spines in
L the front nnd two short bristles, and to have two long, stifl, rostral processes, of quite peculine
3;' character.  In the latter it agrees with Brady's apecimen ; not, however, with the shape or
‘fﬂ ' armature of the front of the head, and Megacal, princeps also differs from Brady’s specimen in
38 the long, ribbon-like, denscly-cilinted bristles of the Posterior Fooljao (as well ns of the
,5 Ant. Footjaw) in the first fect, which have wo exfernal marginal sctw, excepl on Re 33 and

P J also in the Maxilla, in which the Re does not extend beyond the distal margin of the Ri 3,
o nor is it so recurved.
‘w; It is, therefore, clearly not identical with Brady's C. princeps.  As to its identity with®
. Bathycalanus Richardi (G. 0. Sars), the following points of difference scem to exist:
"} Cephalothorax only twice as long as the Abdomen (not over Lhree, as in Snrs’ specices), the
1 first fect with Re of three segments (only two in Sars’ species).  ‘I'he rostral processes are not
P ‘assczz grélesy’ but strong, and rather thick and rigid.
5 ~ The largest specimen I have met with was 12:50 mm. long, and in this the furcal scgments
} i had been broken off, so it appears to be of greater size than Savs® . Richardi,
- C onscqucntl), I {eel justified in deseribing it as another species, which T designate Bathy-
j' calanus maximus (see Plate 1) = Mrfracalamw princeps (Wolfenden)].
|
“1 ’ Another remarkable examiple which does not appear to agree with cither JMegaralanus ov
2 " Bathycalanus 1 describe below.
bl
2
'; HETEROCALANUS (n. gen.).
B E
~ "3 Distinguished from Megacalanus and Bathycalanus by the shape of the head, which has
:i a prominent dorsal crest, cndmg in front in a small helimet, by the very globose genital seg-
{ : ment, the Anterior Footjaws armed with broad and ver y long ciliated bristles, as in Bathy-
Ni . calanus, the posterior jaws with only weak Dbristles, and the first foot with a three-jointed
f;-‘j ' exopodite, without Se on the first two segments,
o |
- !
-
3
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Heterocalanus Medius (iov. sp.). Dlate VIIL RN S

Size.—% 1075 mm. Cephalothorax about, four times as long as the Abdomen. The
breadth of the former is over twice that of the Abdomen in its widest part (Genital Segment).
Ilead separate from Th 1 Inst two thoracic segments rounded, and but little produced at the
margins  Head not narrowed in front, as in the last genus, but dorsally trinngular-shaped,
and with prominent keel ; in the three-quarter aspect quite distinct as a short, frontal helmet
process.  No spines-or bristles on the front as in the last genus; only a very little tubercle
ahove the rostral pracesses, which are strong, stiff, straight processes, of rather uncqual length,
without terminal filuments or spines, and closely resembling the same in the last genus. The
Abdomen is stout, the genital segment very globular, a little broader than long, and half
as broad agnin as the next segment ; in Interal aspect above very concave, below very convex
ventrally, with a cleft in the middle. Anal segment (fourth) very small, and furcal segments
one-fifth longer than broad, and about as long as Ab 3 + Ab 4. (Al tail sete unfortunately
broken.) Anterior Antennne unfortunately broken.

Posterior Antenne with Re only a little longer than Ri, and of eight segments. An
extremely swmall bristle on 13 1, and two similar on 3 2.

Maaille with Re large, oval, and extending heyond the end of Ri. B 2 rather pyriform
Ri small, with three imperfect segments.  DBristles are: Tel=7;Re=11; B2 =2, very
short and delicate; IRi 1 4 2, with onc very short; Ri 3, with four long and one very short :
Li 8 = 2short; Li 1 = 10 hook bristles.

Anterior Fooljazes like Megacalanus princeps (Wolfenden) ; very short, delicate bristles on
proximal lobes, and very long, ribbon-shaped and densely-ciliated bristies on the last Jobe
and endopadite, twice as long as the whole limb.

Posterior Footjaos proportions of B1: B 2: Ri =20:19:10. B 1 nearly three times as
long as broad, B 2 nearly five times as long as brond. Ri about haif as long as ench of the two
bosals.  Bristies of all very delicate, short and thin ; the terminal bristles of Ri not so long
as Ri + B 2; thosc of Ri 1, 2, 3, not more than half the length of the end bristles.

Tn the bristles of the Post. Footjaw this species closely resembles the original C. princeps
of Brady—i.c., they are thin and weak. 7

All fect of three segmented e and 1R, and of the type resembling those of Mcgacalanus
and the last genus.

First feet: Re and Ri =8. Re 1 and Re 2 without external marginal spine. One
occurs on Re 8. Si of Re = 1:1:5. No hook on basal. :

Sccond feet : Ri only just reaching beyond the end of Re 2. e 8 longer than Re 1 + 2,
and over twice as long as broad, with thrce Se and an end-saw half as long as Re 8. Si of Re
=1,1,5.

Fourth feet : Re greater than Re 1 + 2; end-saw not quite half as long as Re 3. Re 3

with three Se. Siof Re= 1,1, 5.

Fifth fect generally like the others, but smaller ; only three-quarters as long as the fourth
pair, Re 2 with, however, only two marginal Se; end-saw three-quarters as long as Re 3. Si
of Re = 1, 1, 4. Basals not so convex on inner margin as in the other feet, being nearly straight.
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:'\x/ Of the three genera described in this W(nl‘-]z‘.'ﬁt'E‘ SFo T e L
i i L 1. Megacalanus (Wolfenden)- (AL, Bradiji) has- o dorsally, rather triangular-shaped hend, -
'k ]\»4 rostrum of ordinary type, hend not narrowed in front, but produced between the Antenne
|: i into a round process, also visible dorsally. A1, and P.F.J. with bristles of ordinary
e

2]

character. First feet, Re = 8 segments, with three Se, and hook on B 2.

[ Sy
b lP;

i Q. Bathycalanus (Sarsy (13. maximus, Wolfenden), head very narrowed in front; two little
frontal spines; long, stiff peculiar rostram.  A.F.J. with long, ribbon-shaped, densely-cilinted

.‘ o

R R . s . . .
¥ bristles. P.1%.J. with terminal Lristles of the same character in this species.  Mx with Re not
A :" i quite so prominent as in the next species, otherwise greatly resembling the two allied genera.
N \1,: " _ Tirst feet, Re with two (B. Richardi), three (maximus) segments, and (in /8. maximus) only
L I

LT I one Se.

e
3

2 a.

3. dlctcrocalunus. — If  Bathycalanus is diStinguishcd genevically from  Megacalanus,
especially by the shape of the head, proportions of the body, structure of the maxillipedes
Ny and first feet, then this specimen must be considered gencrically distinct on the ground that:
"'he head is different, being triangular and crested.

The Abdomen and especiallyithe genital segment is much more robust than in the others.

S oy

(5T

‘ a g The Anterior and Posterior Footjaws are dissimilar in their armature; the former with
v ﬁ. “ strong, thick, long, ciliated, terminal bristles ; the latter with short, delicate bristles.
S The first feet have a three-jointed Re, of which Re 2 and Re 3 have each a marginal Se.
R I :
r‘ ‘. p‘ ,Il
RS i Pt
Y
LSRN
e 3 .
S GENUS LUCICUTIA.

e

Fary A e

Lucicutia Ovalis (nov. sp.).  Plate IX.

¢ length T'5mm.  CL' over twice as long as Ab., and not twice as long as broad.  Anlerior

7. :‘i body very broadly oval in shape, head evenly rounded, and last segment with rounded margins,
* ffﬁ i C1' of four segiments clearly defincd at the edges but not on the back.  Whole animal of delieate
o '% " build.  Abdomen with Inrge genital segment, nearly as long as the next three segments, the
o - ’ anal a little longer than the preceding, and the furcal segments nearly Lhree Limes as long as
;‘;“ ;1 broad, and two and a half times as long as the anal.  The furcal segments are divided into
1 "l o two cqual portions along the outer margin by the origin of the Se. Of the four apical and
,", P‘ E similarly thick bristles, one on ench side is much longer than the rest. ‘I'he genital segment
, :', is very protubernnt ventrally, and bears the same dark-coloured egg-shaped swelling, with
,_ : ’ downward prolongation, found in many Lucicutias, .

': - A4 of twenty-five joints, and about three joints longer than the whole body, the twenty-
T ; fourth joint a jittle longer than the twenty-third, and twice as long as the twenty-fifth, All

bristies of the antennm joints short.

PA with Re and Ri of about the same length, the Re of cight joints, the distal one as
large as the preceding six segments.

Mandible masticatory plate with eight tecth of about equal length, the outer five
triangular, and larger than the inner teeth.
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- {17, with wenk lobes, and bmtleﬁ of usunl Lucu.ut.m type. ; :
- 1’1 J.B1:B2:=12: 14 : 14, the R of five, distinct scgmcntb.o- J{ 'I>R| Q2> .
i 3> Ri 4> Ri 53 all bristles wcnk _

JFirst feet with Ri of two segments, and a tube process on the second basal.

Second to fourth feet with Ri and Rey and Re of first, each of three segments, the R short
(not veaching beyond the distal margin of Re 2).

In the sccond pair Re 3 with five Si, three Sc with large secondary spines ; end saw;
Re3=8:13.

‘In the fourth pair Re 8 with five i, and three Se, but below the proximal Se is a deep
excavation of the margin (without trace of Se).

Re 3 longer than Re 1+2, and end-saw : Re 3= : 144. .

Iifth fect long, Ri very short, not half the length of Re, and of three segments with
respectively 1, 1, 5, bristles. .

Re 1 longer than Re 2 or Re 8, which are about equal.

Re 2 at its inner distal margin bears a short sabre bristle, and the end-saw of Re 3 is
very short, and not more than one-thud the length of the Re 3. N

GENUS HALOPTILUS.

Haloptilus Longimanus (nov.). Plate IX.

¢ G472 mm. long. (CTL 5'4, Ab. 1'8) Abdomen only a quarter as long as the forchody.
Ilead cvenly rounded and not triangular. Genital segment large, longer than the remaining
scgments.  Lurca about as long as the last two segments. Aual segment very small.  Anlcrior
Antenne not reaching the furca, and of twenty-five segments.

Post. Antenne : Re about onec-quarter longer than R, and of ecight joints, the last
very long. _ .

Mandibles : Masticatory plate stout with strong teeth ; B 2 with. three bristles, Ri longer

" than Re.

Maxille : "Vhe first inner lobe very large and square-shaped, Li 2 a large lobe with four

+ bristles (not shown in the figure), Li 3 small and with four bristles, 13 2 short and with three

bristles. Ri small, unsegmented, and with five bristies.  Re large and with nine bristles. The
basal and inner lobes are extremely small in comparison with the large square inner fivst lobe.
Le 1 small, square-edged, and with ninc long bristles. :

Anterior Footjais about as long as the postevior pair.  First basal with only two very
small lobes distally, each with three bristles. B2 clongated and with two long hooks and one
short bristle at the distal end. Ri small, distinctly threc-scgmented, and with nine long,
curved hooks, tooth-combed in the distal half.

Posterior Footjaws comparatively short, and with brond basals, and Ri much narrower.
B1,B2 Ri=12:8:6. B1 three-quarters as broad as long. Ri distinctly five segments,
with eight long, curved hooks as in the Ant. Footjaws, the terminal two the stoutest ; all tooth-
combed in the distal half, two short dorsal bristles on Ri 5.
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Autanepsius Mmor (nnd sp) " Plate XIIL & oS f?’:“f;' i {’r
? 48 mm. long. cr hmu ly four times as long as the Abdomen ; the former of five % :%/'
sc«rmcnts, the head separate from the first thoracic segment, the last scgment with slightly t ‘ ‘}
pointed distal margins. ITead in front evenly rounded, with no prominence and rostrum as bl
in the last species.  Abdomen of four segments, the genital a little swollen ventrally. ’ | .;
! Anterior Antenna of twenty-four segments, short (not as long as the CT), and with long ' e
j and numerous bristles. P i'
' Posterior Anfennee with Ri and Re about cqual, the latter of eight segments. o h
Mandibles : Re twice as long and thick as Ri, the former of four, the latter of two f i
segments ; B 2 with only one marginal bristle.  The masticatory plate with powerful short P ,’
' teeth. Bristles of Ri not half as long or as thick as those of Re. ' . i‘;:;
: Maxille : Te 1 with cight, Re with cleven, B 2 with five, Ri with fourteen bristles : : f
Li 1 with thirteen hooks, Li 2 with four bristles; B 2 and Ri coalesced, long, and broad ; Re : E"
very small, L
; Anterior Fooljaies: B 1 long comparatively; B 2 and Ri small, but the Intter distinctly %;;-‘
2 three segmented. Lobes all small, the proximal especially so, and rather crowded together. N
; L1, 1,2 1.3, L 4 with three bristies each ; I, 5 with two bristles. The six bristles of Ri are r
strongz, curved outwards, and densely feathered in the distal third. . l )
Posicrior Foofjares: B1:132: Rips22:22:9. Ri very short, of five dislinct segments, ! .
; the sccond the largest. B 1 three times as long as brond, B 2 nearly four times as long as broad ; T
f the marginal bristles of both basal lobes much reduced. The bristles of Ri long, ninc of them ' %‘
q N armed with very peculiar processes, not stalked as in Augaptilus and not bearing any —— o}
i rcseml)lnncc to the tups of this genus, but as in the last species. '
Swimming Feet.—First pair: Ri=1, Re=8. Re 1 without Se; Re 2 with long Se. P
: Si=0:1:4. : o
{ ~ Sccond pair: Ri=2. Re in both feet broken. . [ ;
: Third and fourth pairs : Ri =3. Re in both pairs broken, but probably =3, b
- No fifth pair, E .
£ The feet were much broken in this, the only specimen occumng in Ganss sample from po é‘
3 station, October 9, 1903 ; vert. 8,000 metres, [y
) g
| §:
, GENUS SPINOCALANUS. e
i Spinocalanus Magnus (Wolfcudcn, J. M. Biol. Ass., vol. vii,, Apl‘ll 1‘)0&) Plate XIV. l: i‘
"This species, which was briefly ‘described by me as above, and subsequently also by Farran | :,
¢ (Report Visheries Iceland; 1905), appears to have a very much wider area of distribution than E ! g"'._,
‘ imagined. In the Gawss collections I have met with many examples not far north of the ice, : ,Eﬁ{'
and in my own collections I have taken it in the Atlantic at the entrance to the Straits of \ : {{"
4 Gibraltar. fob
The species from the latter locality agrees closely with that from the West of Ireland l :,~
6 5 %‘
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and 1 have no doubt that they are identical. Fhat: from 'the ‘Antarctic seas also agrees
generally, but there arc certain pointsih whiti it differs; éndugh to ju:;Lify making a new
specics.  As iy former notes (/. M. B. Ass.yowere very bifef, T here supplement them with a
fuller description of this species, which appears to be a'deep-water form. For instance, in the
Gauss collections, it appeared at Station 3, iv., 03, in a ground collection at 3,223 metres, and
at three other stations in vertical hauls from 3,000 aud1,200 metres respectively, and at Station
48 (Straits of Gibraltar) of the Sifver Belle at 360 fathoms, in the closing net.

? 275 to 280 mm.  C1 three and a half times as long as the Abdomen.  ITead evenly
rounded, dorsally roughly triangular. The Cephalothorax is two and three-quarters as long as
broad, the broadest part of the body being posterior to the mid line of the animal, The separa-
tion of head from the first segment is indicated only by a faint dorsal line.  Rostrum is entirely
absent.  “The two last segments of the Thorax are separate, the posterior are produced for-
wards, with rounded margins, and overlapping the upper half of the genital segment.

The Abdomen of four segments has the genital rather protuberant, and as large as the
next three, the second, third, and fourth segments cqual in size, the furcal segments a little
longer than the anal, and rather longer .than broad. The furcal bristles are four apical and
one very delicate and short on the inner margin, and one of the bristles of the left side is much
thickened (and elongated ?). "t

Anterior Antennme of twenty-four segments (the eighth and ninth coalesced, twenty-fourth
separate from twenty-fith) reach just a little beyond the end of the furca. The basal joints
are thick ; the distal joints taper, and are narrow distally.
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Posterior Antennae with six-jointed Re, which is only a little longer than the Ri. Re 2
equal in length to Re 6, and not twice as long as broad.

Mandibles with rami of nearly equal length, basal longer than broad, with three marginal
bristles, the proximal the strongest, the distal one naked, the Rti 1 rather large. The mas-
ticatory plate with one very large, conical, sharply-pointed external tooth, and four sub-equal
thinner tecth, and a deeply-trifid inner tooth.

Maaille with 1i 1 lnrge with proximal bristle very long; Li 2 with five, Li 8 with four
bristles; BB 2 about as long as brond with five bristles ; Ri broad and distinctly segmented, Ri 3
very small with fiftcen bristles. The Re reaches to the end of Ri 2, and has eleven bristles.
Le 2 without bristlc, and Le 1 with rather straight margin.

Anterior Footjaros with very short Ri, L 1 and L 5, with four bristles each, the others with
three. L 4 with a rather stout, broad hook toothcombed on the inner side, and with stiff
hairs externally. Outer margin of B 2 not very convex.

Posterior Footjawos with B 1 rather longer than B 2, and Ri longer than either basal;
Ri 2 long. A stout and long feathered bristle dorsally on Ri 4. On the surface of B 2 arc a
few spines,
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Yirst St Ri= 1, Re=38. Re 3 with four Si, the Se of this ramus are long and thin, B

- witheut 14°2 with long warginal bristle, and on this segment at distal inner margin is a group

of species with hairs proximally. '

o L R

Sccond fect, Ri=%2, Re=3. Ri 1 and Re 1 are small, Ri 2 over two as long as bfond, an '

accessory lobe with eight long strong spines. Re 3=Re 1+, and is three as long as broad,
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the saw as long as e 3, lancgolate and broad proximally, with crenated and not toothed I} i
margin. No spines on basals, but a row of stout short spines on the surface of Re 3, and on Por s
Re 2 on oblique row of nine long spines. ' !g'_
"Third feet, Re 3 is three as long as broad, and its saw a little shorter than the scgment. *’ E,‘
No spines on basals, but a row of seven long spines on Ri 2 and Ri 8, and a row of cleven or PoLs
" twelve long spines on Re 2, and six short ones distally on Re 8. ‘E : %
Fourth feet, B 1 extended, and a row of several stiff spines encircling the segment just at P ,‘
the insertion of the Si; Ri 2 and Ri 3 with rows of long spines on the surface, § :'
Iifth fect absent. . R
Only young and immature males were found. . i
RLS
L
Spinocalanus Antarcticus (nov. sp.). Plate XIV. - '; :.
RN
"I'he animal which occurs in the Antarctic Ocean is very closely allied to the Atlantic } }’ff;j‘.f
species, and but for the different shape of the Cephnlothorax would undoubtedly be regarded Lo ?:‘.7.;
as the smne specics. "Uhis is, however, so distinct that it may be preferable to distinguish them | b
as separate species. A
N~ ? 225 to 230 mm. Cephalothorax four times as long as the Abdomen, with rounded head E ;
: and no trace of rostrum. ‘The dorsal curve of the body is more pronounced than in the other A
specics, and the greatest breadth is anterior to the middie of the body, and occurs where the i '
i imperfectly-marked line of segmentation between the head and 'Th 1is evident. The thoraxisonly b
' two and a quarter times as Jong as broad. The last two segments are separated, and the lateral f |
prolongations of the last segment are much less pronounced than in the Atlantic specimens. Lok
{ .The Genital segment is not longer than the next two combined, and the furcal segments are o b !
little longer than broad. ‘The Anterior Antennwe do not reach beyond the end of the third l “
abdominal segment, and are thus much shorter than in the previous species. In other respects, ! ! E
\ as regards mouth organs and feet, the two species are identical. ' . { g
The & is much smaller—viz., 1'8 mm. (Plate XIV.)—and possesses a fifth pair of feet, of : ,; .
which the right is the longest, two and a half times longer than the other. Each is of poE
] five segments. ! ;' .
Left foot: B1:B2:Rel:Re2:ReB3=10:8:7:7:4. Thelastsegment pear-shaped, bk
with short, delicate terminal spine. | u'
] Rightfoot: B1:B32:Rel:Re2:Re8:=27:24:30:14: 6. B 2 with a club-shaped E . ';
3 extremity and tuft of short hairs on the inner distal margin ; Re 1 with a tuft of short, marginal iy
bristles ; Re 3 spoon-shaped with margin doubled over. F
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“o " PLANKTON STUDIES

GENUS AMALLOPHORA (Scote).
Amallophora Rotunda (nov. sp.). Plate XV, .'

? 215 mm. Head quite evenly rounded; wit.hqut any trace of crest, and with rather long,
delicate bifurcate rostrum. Ce~'Th 1, the last segment of which hns evenly rounded and not
produced margins, the two last segments being separate.  Abdomen not more than a third as
long as the Cephalothorax, the Genital segment as large as the following three segments, the
nnal very short, and, together with the furcal segments, only three-quarters as long as the
genital,  The fureal segments are only as long as broad, and as long as the anal segment,
Each of the abdominal segments is fringed with pectinations,

The animal, though small, is robust, the Cephalothorax just half as brond as long, and
thus much more rotund than any other species of Amallophora, except A. brevicornis (Swrs).
The Anterior Antenmie were broken off, Posterior Antennme with rami nearly equal, the
Re a little longer than Ri, Mandibles with Ri longer than Re.

Anlerior Footjawes small: B 1 longer than B 2, the lobes small and compressed, with

- respectively 8, 2, 3, 3, bristles, the last lobe with one delicate hook bristle, the endopodite with

three amalliform processes and two vqrmiform, long and thin., - -

DLosterior Footjawo: B1: B 2 : Ri=20: 26 : 16. ‘The first basal much wider than
the sccond : Ri of five distinct segments, Uhe second the largest.

First fect: Ri=1, Re=3 with three Se.

Second fect: Ri=2. Ri 2 very long, with a few scattered prickles on the surface.

Third feet: Ri=3, Re=3. Re 1, 2 and 3 with rows of small prickles on the surfuce,

Fourth feet completely broken. '

Fifth fect: A common basal and a long segment imperfectly divided into a short proximal,
a mitdle, and a short distal joint. The latter has, at the Junction of the two distal scgments
on the outer margin, a short spine, and apically on the last segment a very short external
spinclet and longer spine internal. On the inner margin, at the junction of the middle and
distal segment,.is a long, rather thick and slightly denticulated bristle, in length equal to the
foot, excepting the basal portion. '

This copepod bears considerable resemblance to 4. brevicornis (Sars)—¢ Crustacere of
Norway,’ vol. iv., 1903, Plate 36—but differs in being slightly larges, the fureal segments
shorter, the head more rounded, and especially in the three-jointed outer ramus of the
fivst feet possessing three well-formed Se; and also in the slightly different form of the fifth
feet, which are imperfectly three-segmented, have two (instead of one) denticles apically, and the
large inner Si is only the length of the foot, instead of being twice as long, as in 4. brevicornis,
A. obtusifrons (Sars)—Bull. du Musée Océanog. de Monuco—is twice the size, though the fifth
feet appear to resemble.  Captured by the Silver Bellc at Station lat. 48° 12’ N., long. 16°26" W,
1904. ' : :
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reard “ Ro 1 long and narrow ; Re 3 represented by stylet process. lLeft foot
ahort, of four segmonts, tho end segment vory short, and with short apine at
the end.’

ERRATA.

e,
.

Page 22, line 0 ef aeq.: for ¢ Re 1 long amnl narrow with rudimentary i, ete., '

Plate VI.: for ¢ brevicaudia ’ read ¢ hrovicandatus.’ _ . ‘

'

"COPEPODA

GENUS MEGACALANUS (nov.). (WWo[fenden.)

Megacalanus. (Wolfunden, Journ. Mar. Biol. Assoc., April, 1905.)
Generic Characters.—Head scparate from first segment; last two thoracic segments
separate,  Abdomen of four segments; five pairs of feet. In general characters resembling
‘alanus, but the third segment of each exopodite with three external spines and end-saw ;
first fect with extraordinary hook process on the basal ; fifth feet without denticulation on the
inner margins of the basal. '

Megacalanus Bradyi : (nov. sp.). DPlate L.

The animal is distinguished by its greal size—viz, 10 mm,, in the adult female.
(Cephalothorax 79 mm. ; ahdomen 2:1 mm. long). The Cephalothorax is of six segments, the
head separale from the first thoracic scgment; the fifth and sixth segments also separate.

The greatest breadth of the thorax is 235 mm., about one-third the length. The head is:

slightly produced anteriorly between the antennre, possessing a strong two-pointed rostrum, and
with a perfectly even dorsal curve. The last segment of the thorax is produced into wing-like
points, resembling Cal. hyperboreus.

"I'he Abdomen consists of four segments, the genital segment very little longer than brond
(as 17 : 15), Ab £>Ab 3>>AD 4; the furcal segments about the same length as the anal, and
very little longer than broad, each with five tail bristles and a short inner accessory bristle.
"The next to the innermost bristle of each side is much thicker and longer than the others.

The Anterior Antcnne: comprise twenty-five scgments, and are longer than the whole hody
by about the last cight scgments; all except terminal bristles very short.

' 1931846

i ‘ i
8 ' 7(8190] 10 llllﬁ IS:N 1| 16 lTIIB:IO 20'2] 22 | 28 4} W%

!
!
|

| :
| |
\8 im 8|7 9'0 10{ 8 [10(114 12§14 |16} (16165104 l7‘l7il7 124 104124 12 | 74 | 8%

"The twelfth and thirteenth segments have a row of fine teeth on the under surface,

The Posterior Antenne have the inner and outer rami of about equal length; first basal
with marginal basal hump and one strong bristle, second basal with two bristles, first segment
of the endopodite four times as long as broad.

The mandible has the inner ramus a little longer than the outer, the first segment of the

endopodite with a lateral swelling. The masticatory plate is half as brond as long, and has .
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2 PLANKTON STUDIES

six strong hifid teeth. The first segment of the inner ramus has a strong marginal projection
(like that of Calaniis gracilis). "The second basal rather long, with four stout marginal bristles.

"'he Maxilla is of the usual Calanus shape, the exopodite oval and nearly ns long as the
endopodite, the latter small and much narrower than the second basal, but distinctly three-
scgmented.  There are fourteen bristles on the endopodite and four on the second basal;
cleven on the exopodite, nine on the first outer lobe ; second outer lobe with one, second inner
lobe with four bristles. ' '

The Anterior Footjaw is short and compact, the fifth lobe much longer than any of the
others, with a long, thin hook ; no hooks on lobes four or six, and all the bristles with stift
hairs wide apart like Calanus.

T'he Posterior Footjaw, of the usunl Calanus form, has the first basal much longer than the
second ; the endopodite smaller than the latter—relative proportions 20:14:11; each basal
twice as long as broad. The bristles are of the usual character.

Five pairs of Swimming Fect, each wilh outer and inner rami of three segments, the first
basal scgments of the second and fourth pairs with a very convexly projecting inner margin.
"The first pair with respectively one, two, six bristles on the segments of the endopodite, and a
remarkable arrangement on the second basal. At the distal margin of the posterior surfuce of
the segment are two strong hooks, the lower one very thick and strong, and projecting down-
wards, backwards, and outwards (very prominent in profile), and an upper hook process, broad
liclow, tapering to a whip-like extremity dirccted straight upwards and more than half the
length of the endopadite. Lach segment of the exopodite with long fingellate external
marginal spine. The sccond feet with cecond basal with three spines (one external and two
ctntral) on the distal margin § endopodite not much more than half the length of the exopadite
the first and second segments of the endopodite ending in points at the distal outer margin
(similar in third and fourth pairs) ; the third scgment of the exopedite comparatively large,
brond at the base and narrow distally ; the segment divided by the external spines into portions
respectively 14 (prox.):8: 14} (distal), the terminal saw not as long as the last part of the
segment. The third and fourth pairs rather similar generally, the last segment of the exopadite
in the Intter with the proximal portion much the Jargest (19} prox.:11:13 distal), and the
gaw rather longer than the distal third of the segment. The endopodite of the second pair with
one, two, cight bristles respectively ; outer margins of second segment and proximal part of third
segment of the exopodites of second to fifth feet thickly haired, saws in all cases broad at
base and lanceolate, foliaceous, with ribs very numerous, which at first sight resemble teeth, but
the unserrated margin of the folia can be distinguished beyond them. In the fourth foot, at
the external distal margin of the sccond basal, besides the short spine is a delicate short-
feathered bristle. . '

All external marginal spines are small.

v The fifth pair rescmbles the other feet, except that they are short, and the external
margin of the last segment of the exopodite has only two marginal spines instead of three.
Between the terminal saw of each foot and the outer marginal spine is another small apical
spine, 'The inner margin of the first basal of the fifth foot has neither tecth nor hairs.

.Colour of the animal greenish-yellow when fresh, with no pigmentation.
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GENUS MEGACALANUS 3

“I'he general resemblance of this copepod to a Cnlanus is very great, especially in the mouth
organs.  In the ¢ Challenger Report,' Brady describes under the head of Calanus princeps a
copepod 12 mm, Jongg, but which, from the spinulation of the fect, is certainly not a Calanus,
as Gicshrecht has pointed out (abdomen three segments, last but one joint of the Antennw very
small: Maxilla with short unsegmented endopodite, sawed terminal spines of the feet, cte).

*I'he animal here described might, so far as the fect as figured by Brady are concerned,
helong to the same species, but there are in this no such setee on the Anterior Footjaw as Brady
figgnres ; the Maxilla is totally different as regards its bristles, the segmentation of the Anterior
Autennne, and of the abdomen, ete. It is therefore certainly not Brady’s Calanus princeps, and
the presence_of three cxternal spines on the Re 3 of the second and fourth feet as clearly removes
it from any other species of the genus Calanus. :

The 4 resembles the ¢, but the Anlcrior Antenna are more closely beset with msthetnsks
the abdomen consists of five scgments, and the fifth fect differ somewhat. "The foot of onc side
is also somewhat different from that of the opposite side. In one the inner margin of the
sccond exopodite segment bears at its outer distal margin a stumpy process, which ends distally
in a spine and stout bristle. The upper and inner and outer margins arc also covered with
hairs. "Ihe third segment, just below its distal extremity, has often an upright spine varying in

length in different individuals, but extending a little beyond the end of the joint. The outer .

margin of the third exopodite joint has only onc spine, distal of the middle. ‘he foot of the
opposile side has no process on the second exopodite segment. (A difference in the feet of
the two sides is also noticed in the closely allied M. princcps.) The basals of the fifth fect are
without" tecth ; the first basal is very long comparatively, and the bristles of the endopodite
arc 0, 1, 6. This copepod was abundant in the Gauss collection, and occurred twice in my
collection of 1903 from the West of Ireland.

Megacalanus Princeps (Syn. Cal. princeps, Brady ; ¢ Chall. Rep.,’ p 36.) Plate L
"This copepod does not strictly belong to the Northern Fauna, its habitat being mid-
_ Atlantic, and it is in abundance in the Gauss collections made in the Atlantic traverse. It is
reported to have been once met with, however, in the Atlantic west of Ireland, and as it may
perhaps be met with occasionally north of Lat. 60°% it must be noticed. In all the author's
collections north of this latitude it has never once occurred. Brady, in the ¢ Challenger Report,’
very briefly described it as having been taken in two deep-water dredgings, of 1,240 and 1,260
fathoms respectively, and also off Sandy Hook at 1,250 fathoms. It has an extensive area of

distribution throughout the deep water of the Atlantic north and south of the cquator.

2 100 to 11 mm. long,* the Cephalothorax of five segments, the Jast two being conlesced.
Iead narrowed in front, the forchead slightly produced and bearing two short spines, with two
short hairs below them, the rostral processes long and stiff, ending bluntly, without filaments.
*I'he posterior margins of the thorax are rounded and but slightly produced. The Abdomen of
four segments, with the genital twice as long as the following one. Anterior Antenne at least
four joints longer than the whole body, and of twenty-five segments, the basal joints small,

# One large example from the Southern Ocean measured 12 mm. long.
1—2
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4 PLANKTON STUDIES

from the cighth to the nincteenth graduaily incrensing in size, the twenticth to the twenty-third
shorter, the twenly-fourth only half the length of the twenty-third, and the twenty-fifth not
quite twice as long as the twenty-fourth. The Posterior Antenne and mandibles re as in the
lnst species,  In the Maxille the second basal and endopodite are rather pyriform in shape,
the endopodite partially segmented, only on the inner margin, the second outer Jobe small, and
apparently without bristle. The Anéerior Footjatos with short, weak bristles on the proximal

- lobes; the fifth and sixth and aiso the endopodite with very thick and very long, ribbon-shaped

bristles, densely feathercd on the proximal side. These bristles are very characteristic of the
species.  The Posterior Footjawos have o very thick, spiniform seta denscly feathered, and o,
second thin bristle, both arising from the distal lamellar projection of the first basal, and both
as long as the second basal. The bristles of the last joint of the endopodite are long broad,
and resemble those of the Anterior Footjaw. 'The first four pairs of swimming fect have three
scgmented rami, and in general resemble those of the last species, having three marginal
spines on the last joint. ‘Lhe first pair has no trace of ‘the hooks which characterize the last
species, and the first and sccond joints of the exopodite have no marginal sete externally.
The fifth pair has only iwo cxternal spines on the last exopodite segment, four inner marginal
bristles, and an end-saw three-quarters the length of the segment. There are no tecth on the
maigins of the basals. ‘The saws of the fect have numerous fine, closely-set teeth. (They may
be identical with the last species, but, having been preserved in spirit, may have lost the fine
membranous protective sheath occurring in fresh specimens of M. bradyi.)

The g differs chiefly in the shape of the head (which has not the two small frontal spines
of the 9), the last two scgmcnté of the thorax are scparate, the abdomen has five segments,
the posterior footjaw is weaker, but the terminal bristles are thick and ribbon-shaped, and the
fifth feet are otherwise formed. In them the last segment of the exopodite has only one

~external marginal spine, and a very short apical spine, representing the end-saw ; onc inner

marginal sctn, which is modified, being short, thick, and spine-like, curved, and standing more
or less at right angles from the segment. 'L'here is one inner marginal seta on the sccond joint,
which is without the stumpy process which occurs in the Jast species. As in the latter species,
however, the two feet are not quite symmetrical, the inner marginal seta of the second joint
being absent in one foot. The first basal is not so clongated as in the last specics, and there
are no teeth on the inner margin; the second basal is, however, very convex distally on the
internal margin, and has strong bunches of hairs,

"The diagrnosis hetween these two species may be expressed :

1. First pair of feet with a pair of haoks on each second basal ; the bristles of the endopo-
dites of Anterior and Posterior Footjaws of ordinhr_v character=Jf. radyi.

2. First feet without hooks ; bristles of endopodites of footjaws very broad, extremely long,
and, distally, densely feathered = Af, . princeps.

Sizeof & and § 10 to 12 mm.

Both are deep-water species, with a distribution extending from the west of Ireland to far
in the Southern Ocecan (as far as Lat. 60° S.).

[Nore.—In Sars' recently published ¢ Liste préliminaire des Calanoidds, ete.’ (in Bullclin
dn Musée Océanographique de Monaco, No. 26, March 20, 1905), is briefly described a new genus,
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GENUS GAUSSIA

- " Macrocalanus, and species, M. longicornis. It is impossible, without further description or
figures, to accurately locate this genus, but probably it is identical with Megacalanus, the brief -
description of which, accompanicd by figures, was published by me in the Jowrn, Brit. Mar.
Iiol, Assoc. in April, 1904, thus antedating Sars’ description by about a year.]

GENUS GAUSSIA (nov.).

Generie Characters.~WResembling Metridia in the structure of the fect and Pleuromamma
in the form of the body, but no trace of pigmented ¢ ocellus.’

Gaussia Scotti (nov. sp.). Dlate IL

Pleuromamma princeps.  Scott, T'rans. Linn. Soc., 1889.
Mctridia Scotti. Giesbt., Zool. Anzciger, vol. xx. Giesbt, and Schweil, *'Ticrreich,’
p. 107. ‘

? 10 to 10:3 mm. long; whole fore-part of body, legs, and mouth organs deep blue-black ; -
genital segment deep sienna coloured.  Cephalothorax twice as long as Abd. Ce with short crest,
prolonged into frontal process like I’leuromamma ziphias, with short rostrum. Last thoracicseg-  © "
ments on each side prolonged into stout spines, slightly curved, and not half the length of the {
genital segment.  Abdomen of only three segments (first and second coalesced to form an unsym-
metrical laterally and ventrally swollen segment, 20 long and 17 broad). Second segment very
small and not half as long as the anal. On the upper and right side dorsally of the first
scgment is a strong curved hook. Genital openings and swellings occupy whole lower half of
o the segment. Anal segment twice as broad as long, with dorso-lateral flaps extending over
the furcal scgments, Furcal segments as long as broad, with strongly haired margins, two
outer and two apical, and two inner marginal seta (innermost thin and short), the two apical
three-quarters as long as the whole abdomen.  Very large and haired epistomal cushion.
AA =twenty-three, longer than whole body by four and a half joints: on the first and -
second segments are strong, broad-based spines, not recurved ; on the fourth, fifth, and sixth, ’

smaller spines. Mx, P.FJ. (B 1: B 2: Ri=20: 18: 28) and A.F.J. like Pleuromamma. T
Mn, Ri much longer than Re (B 2 extended on inner side) and with four marginal hairs
on B 2. ’

Second feet, with clusters of small spines on surface of B 1, B 2 very convex, both feet with
hooks on Ri 1 (outer much longest),  Third feet without deep curve of margin of Re 1, saw of -
Re 3 of normal shape, not bent like Plevromamma. Fourth feet, end-saw short, Jifth feet, each
of four segments, last two about same size ; no bristies on one, two, or three, but three end
bristles on fourth ; innermost very long, middle only half its length, outermost very short;

. margins of all joints without hairs.

é a little smaller than the female, Ce sepavate from 7 1. Last thoracic segment on cach ' K
side ending in stumpy prolongations, but without the spines of the female. Clasping Antenna
on the right side, with three joints beyond the elbow ; joints before the clbow broadened out a
little; joint immediately distal to the elbow with two spine processes on the upper margim, one
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6 PLANKTON STUDIES

distal, not more than onc-third the length of the joint, one proximal. At end (distal) of the
segment a short, blunt, rounded spiny projection, just reaching beyond the end of the segment;
joint preceding clbow without spines or teeth, proximal joint to this with short spine reaching
a little beyond end of scgment. Mouth with strong upper and lower lip, as in ¢ crest of
head n little weaker than in ¢, and mouth organs like those of 2,but weaker, Abdomen with
five scgmients, anal very broad and longer than the rather square-shaped furcal segments.

Fifth feet peculiar, best understood from the figure.

There is an entire absence of pigment ‘ocellus,’ as in Plewromamma. The body has a
great resemblance to Plenromamma, especinlly in the asymmetrical female abdomen, but is quite
unlike any Metridia. The fifth feet of the & differ from either genus. It scems to partake of
the characters of both genera, and to belong properly to neither.

Many specimens occur in the Ganss collection gathered in the North Atlantic. T have
Jittle doubt that it is identical with the description of Plenromamma princeps by Scott,* of
which onc male only formed the subject of the description. Scott does not speak of the
pigment ocellus, nor does he mention any pigmentation of the animal. In all the Gawuss
specimens this is very striking. Gieshrecht (Zool. Anzciger, xx., p. 253) referred the species to
Metridia, changing the name to Met. Seotti, as M. princeps wos already appropriated, and
remarking that the structure of the feet relegated it to the genus Mctridia. Scott was prob-
ably more accurate in referring it to Pleuromamma. With the exception of this single specimen
of Scott's, the animal has, I believe, as yet remained undescribed again. The striking form of
the femnle and the difficulty of referring it to either genus induce me to suggest that it is
preferable to create for its reception another and distinct genus, for which I suggest the name
¢ Gaussia.' :

GENUS GAIDIUS. (Giesbrecht.)

Gaidius Intermedius (nov. sp.). Dlate IIL

9 45 to 48 mm, Jlead rounded, with short one-pointed rostrum. First cephalic
segm'ent larger than the remaining threc scgments. Head only partially divided from the
first segment by a dorsal line. Last segment rounded, and with very short lateral and thin
spines, curved and bent in a ventral direction. Abdomen, one-third as long as the cephalo-
thorax. Genital segment ventrally protuberant, and ucarly as long as the next two scgments.
Furcal scginents equal in length to the anal. Anierior Antenn of twenty-three joints not
quite reaching the end of the genital segment. Postcrior Antenuc with Re greater than Ri
by one-third, and a tubercular projection on the Re 1. 4 niterior Footjawo with hook on the
fourth lobe larger and stouter than that of the fifth. Maxilla with Re longer than Ri.
Postcrior Fooljaw, B 1 +B 2:Ri=11:8: 4}, the three bristles of B 2 short ; B 1 with extra-
ordinary lamellar hump, of transparent colour on the outer margin. ‘
Virst feet, Ri=1, Re=3, but no Se on Re 1.

* Trans, Linn. Soc. of London,
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GENUS GAETANUS 7
- Second feet, Ri=2, Re=3, .
Third and fourth feet, Ri and Re=3 scgments, the fourth feet with special tubal .
bristles, as in other Gaidins.
The characters of the Posterior Footjaw and Posterior Antennre resemble Gactanus more :
than Gaidins; the absence of any spine on the head and its evenly rounded contour alone
prevent its inclusion in the former genus. It is not very common, but occurred at two of the
Gauss stations near the ice (March 10, 1903, and March 27, 1908). -
S - GENUS GAETANUS. (Gicsbrecht.)
Gaetanus Antarctica (nov. sp.). Plate IIL H?
8 mm. long. Body thick, with rather gibbous dorsal swelling of the first segment, which, ' )
consisting of the coalesced head and first thoracic segment, is more than twice_the length of E-g
_the next three segments. ‘The last segment is produced laterally into short, stout, curved *'
spines, directed dorsally. The kead is in front rather square, and the dorsal cephalic spine ‘ "g
very short, thick basally, and directed forwards. The Abdomen is short and thick, not, o
altogether, a quarter the length of the cephalothorax. 'The Anterior Antenna are not - ' ’3
wore than 7 mm. long—i.c., not as long as the whole animal ; they consist of twenty-three "
segments, of which the cighteenth, nineteenth, and twenty-first are much longer than the n;
twenticth.  They are sparingly setiferous. ’j
Ri of the Postcrior Antenna: wore than half as long as e, i,-
~ Posterior Footjaw with lamella on the outer margin of B 1. ;
Macilla, Li 2 and 3, each with four bristles; B 2 with five; Ri small and two-jointed. ‘}
Re small, and less than half the length of B 2. ‘ %
First feet, Re of three segments, quite distinct, and with three marginal spines. Ri of i
one segment. - i
Sccond feet, Ri distinctly two-jointed. - N
Third and fourth, Ri und Re of three joints cach. B 2 with tubal bristles. o
Much larger than G. candani or G. miles ; is nearly related to the former. It occurred ‘
at the Gauss station, March 27, 1903, vert. 2,000 m.—i.e., at the edge of the ice. E’
Gaetanus Longispinus (nov.). Dlate III. n
”t.'m{ with very strong dorsal spine, broad based, and curved, but directed quite back- ""
wards, 'bpnce l)c.tween this and the rostrum almost straight, with a clear chitin line ,‘f‘
representing a rudimentary crest.  Just above the rostrum a small chitinous tubercle ; rostrum G-
very short but strong. Aaterior Antenne not reaching the end of the abdomen. ILast |
aegment of the thorax Wi_th spines arising at the frontal margin of the segment, strong and &
long (as long as the genital segment), a little curved, the tips directed backwards. In the 4
dorsal aspect they appear to be very wide apart., Posterior Footjaws with small lamella on ¥
:
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8 " PLANKTON STUDIES

basal. Iirst feet, Re with three segments and three Se. Second feet, Ri of two segments.
1'1 of fourth fect with the characteristic tubal bristles.

This quite differs from Gactanus milcs (Giesb.), and Gactanus cawdani, and does not
appear to be identical with any of the four new species described by Sars (loc. cit.), one of
which—viz., G. inermis, ‘sans aucune trace d'une corne pariétale '—does not appear to be o
Gaclanus at all, . S

Size.— 9 (Cephalothorax, 372 ; Abdomen, 1:02 mm.), 474 mm.
Occurred in my Atlantic collection of 1904 at Lat. 44° 5’ N, and Long. 20° 34’ W,

GENUS LUCICUTIA. . (Gicsbrecht.)

Lucicutia Grandis. (L. grandis, Gbt., Bull. Mus. Harv., v., 25 Gbt. and Schmeil, ¢ Das
Tierreich,’ p. 1113 Wolfenden, Journ, Mar. Biol. Assoc., April, 1904.) DPlate I1.

¢ 7 mm. long, or a little over. Cephalothorax of five segments i head separate from first
thoracic segment ; the last thoracic segment rounded on cach side ; the dorsuin of the front
segments rather gibbous. Genital segment very prominent, and with large ventral swelling.
Furcal scgments six times as long as broad. Proportionate length of abdominal segments,
6:4:9:4: (and furca) 12. 'The latter about six times as long as broad.

Anterior Antennae of twenty-five joints, with very many very long mesthetasks.

Posterior Antennar with endopodite longer than the exopodite.

Mandibles with endopodite longer than the exopodite, the second basal and endopodite

extended. ‘
Maxillc : first outer lobe with five bristles, exopodite large and oval ; masticatory plate

_with strong tecth; B 2 with three bristles.

Swimming feet: all pairs with three-jointed exopodites and endopodites ; the second
basnl of the first pair with a tubal process ; the fifth pair with curved Heterochwta-Jike bristle
on the inner side of the second segment of the exopodite.

Many examples appeared in the Gauss collection even down to the southernmost
slations. 'The females are, I believe, identical with the examples I captured in the Atlantic,
off the West Coast of Ireland, in 1904, and described by me in the Journ, Mar. Biol. Assoc.,
April, 1904, The &’s agree with Gicsbrechts L. grandis & described by him in Bull. Mus.
Harv., v., 25. 'The female was hitherto unknown. (See note appended, Lucicutia.) -

GENUS HETERORHABDUS. (Giesbrecht.)
Heterorhabdus Grandis. (Wolfenden, Journ, Mar. Biol. Assoc., April; 1905.) Plate 1V.

¢ 7 mm. long (CT over twice as long as Abd.). Last thoracic segment ending in rounded
produced margins antcriorly.  Genital segment as long as the next three, and rather
protuberant ventrally ; fine pectinations on Abd. 1 and 2, )
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GENUS HETERORIIABDUS 9

Anterior Antennee sbout four joints longer than the whole body ; twenty-fourth two and

a half times as Jong as the twenty-fifth.

Posterior Antenna with Ri longer than Re.

Mandibles with Ri longer than Re; no thickened tecth, all equidistant.

Antevior Fooljaies with fifth lobe a little longer than the fourth. ‘he three bristles of
lobe 4 arc long and thin, with wide-apar
with comb hairs on the inner margin. It is shorter than its two fellows (with wide-apart
marginal bristics), and the proximal thin and sparingly feathered bristle is the shortest and
fincst of the four. Of the three bristles of lobe 6 the anterior one is a dclicate hook with
comb bristles on the inner margin. Lhe bristles of Ri are long and thick, two of them as long
as the hook of the sixth lobe. '

Posterior Footjaios without spine on 13 1. .
Mavilla rather Calanoid in form; I.c 1 with five long and two short proximal bristles s

Li 1 broad, with cight delicate hooks.and four bristles ; Li 2 small, with one bristle ; Li 3 with
three bristles ; B 2 short and broad, with four marginal bristles; Ri large and unsegmented,
with nine bristles; Re large, oval, with six long thick and five very thin apical bristles, the

two proximal very long.
Third foot has the e 8 wider than in the second and fourth pairs; the end-saw only

onc-third the length and curved at the tip. ,

Jifth feet comparatively short 3 Re 3 not as long as the two proximal joints, with two
outer marginalspines, four Si, and a short end-saw with unserrated edge; Re 1 and 2 without
Si: at the outer distal margin of Re 2 are two strong upright curved teeth, the outer one the
largest. ‘

Ri with segments not very unequal; Ri 2 a little the longest; the outer distal marging
of Ri 1 and 2 prolonged into short spines, the Si of these segments short, and not thicker
than the other bristles, but quickly tapering to delicate whiplike bristles and densely haired.

Two adult females occurred at 400 and 700 fathoms Tespectively in the deep Atlantic’
trough west of Ircland. Both were very transparent, and the chitin covering apparently thin.

3 n little less than the female. Dlate IV.
Anterior Antenna (the geniculating) with a spine on the joint before the elbow, nearly

parallel to the scgment, not extending to the end, and with four segments beyond the

geniculation.

Oral organs like the femnle.

Yifth feet very peculiar and characteristic.

Right foot : 1B 2 with upright lamellar process, small, and haired on inner margin; Re 2
very globular proximally, with a very stout, broad-based, short, and rather curved spine, and
short tooth below it; Re 3 rather oblong and short, with hump on external distal wargin
and rather long rpine arising from the inner margin.

Ri 2 broad in the middle, the inner margin very convex.

Left.foot: 13 2 with globose swelling of inner margin, with short marginal hairs; Re2 —

it; Re 8 with stout

with strong spine on the inner margin, and longer thinner spine below
2

t hairs; only the distal bristle of lobe 5 is a hook




“of Re 3 short, only one-third as long as Re 3.
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- 10 " PLANKTON STUDIES

EIW _ nner mnrg.inul spine, two short apical spines, and continued into a very stout, long spine

g bent over like a hook.

i ’ Ri 2 Iarge, broad, and distally with a bilobed lamellar appendage.

:} . Several examples occurred in a Gauss gathering at sh}tion, October 9, 1903, both males

\t i and females, and are identical with the specimen described before.

‘:'x I ’ |

th i Heterorhabdus Grimaldi. (Richard, Bull. Soc. Zool. France, vol. xviii., p. 151.)
: ;'! 5 : 9 90 m. long (CI'=66; Abd.=24). Ce rounded with papilla ;_no_spine.__Genital ______*

B segment large, and with prominent ventral swelling. ‘ ]

;, ; Anterior Antennee veach beyond the end of the genital segment, last joint very small, last 3

Bl Dut onc three times as long and about ten times as long as broad. .

Eo : Posterior Antennee with Ri much longer nnd thicker than Re. :
! Mandibles with outer tooth thickened, alike in both.
i , Anlerior Footjaws resemble those of the & ; the strong, broad hooks of the fifth and .

| ‘ , gixth lobes similar. ' ' .

! Posterior Footjaws without spine on B 1.
i: . Mauxill as in the &, only Li 1 has nine weak hooks. .
i Third and fourth feet alike. :
i ‘ Fifth feet very squat; Re short, with brond segments; Ri short, and the bristies of '

'!i- Re 1 and  short, not thicker than the others, but stiff and haired in the distal half. End-saw :

i :
|
!

This, the largest Ieterorhabdus known, is distinguished from all other members of the
g group to which it belongs (grandis, major, longicornis, brevicornis, vipera) by its size and the
peculiar character of the long hooks of the Anterior Footjaws, It would closely agree with
the Z7. Grimaldi of Richard, except that the fifth feet appear to differ somewhat.

J

"I'he & rescmbles the § gencrally, and is 90 mm. long. JPlate IV.

"The Anterior Footjawos have the proximal lobes small ; the fourth with three thin bristles, _
and a fourth thin but rather longer; the fifth clongated, with one very thick strong curved: ‘ T
hook with ahout six strong tecth wide apart, and one thin bristle; the sixth lobe short, with '
a hook similar to the foregoing lobe, but weakers the Ri with four bristes of unequal length,
the longest only three-quarters the length of the hooks.

The Maxille with very large and oval-shaped Re, with five very long and thin bristies:
Ri with six, B 2 with one, Li 1 with four or five 'weak hooks, Li 2 with one; no Li 3.

Third and fourth feet similar. ‘

Fifth feet: Ri 2 not elongated, and about same length as Ri 8; Ri 2 and 3 very broad
in proportion to length, with respectively two and six similar bristles,

B 2 on right side with prominent upright enlargement, with stif hairs over most of
the margin; Re 2 with prominent ovoid enlargement of the inner margin, with distal tuft
of hairs; Re 3 only a little longer than Re 2, curved, ending in a rounded point with short '
stiff bristle not half the length of the joint. ’
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GENUS HETERORHABDUS 11

On Xft side: B 2 with rounded inner margin, tlnckly beset with hairs; Re 2and 3 about
equal, curved ; Re 8 with rounded end and stiff short prolongation resembling a spine.

"The & of this very large species has hitherto remnined: unknown, and the species itself
has heen regarded as rather doubtful, but there is no doubt that it is & good species.
It occurred at the Guwss station, October 8, 1903, 3,000 metres, and several others.

Heterorhabdus Major. (Dahl, Verh. d. Zool. Gescllsch., p. 79.) Plate IV.

Only briefly mentioned in Giesbrecht and Schmeil's ¢ ‘Lierreich: ¢Sonst verwandt mit
1. longicarnis aber L iiber 5 mm.," and noted by Dahl (Verk. d. Zool. Gesellsch., p. 94, 1894)
as having ¢ Posterior Footjaw with weak bristles, long tap lobe on Anterior Footjaw, teeth
of Mandible little different in thlcknes.s. llc of third pair like second and fourth. Anterior
Autenne very long, and over 56 mm.’

A & occwrring at Discovery station, November 6, 1902, was 4°8 mm. long ; Anicrior
Antennee very long ; Mandible teeth alike, and not thickened ; Anterior Footjaws with the
fifth lobe clongated ; thick hook without combs; one thick hook on the fourth lobe, smaller
than that of the fifth lobe: the bristles of Ri very long. Posterior Foot;aws without spine ;
Mauilla of Heterorhabdus type.

Third feet like the fourth.

Fifth feet peculiar :. right foot with long upright process on B 2, haired marginally ;
Re 2 broad, with marginal projection ; Re 8 with stout based apical spine ; right Ri with very
narrow Ri 2; Ri 3 comparatively broad ; Ri 2 with thick marginal bristle.

Left foot : B £ with haired marginal projection ;. R 8 with long, stout, apical spine, three-
quarters the length of the Re, and short distal inner marginal spine; Ri 2 broad, with rather
thick marginal bristle.

I suggest that this may be the & of Dahl's species. It naturally falls into the group to

which it and longricornis belong, and is certainly not the latter.

Heterorhabdus Brevicornis. (Dahl, Verh. d. Zool. Gesells., p. 59.)

"This spccies is little more than mentioned by Dahl, and described as like /1. vipera, only
the scries of spines on the B 2 of the Maxillipedes are finer, thicker, and longer; the last but
one joint of the Anterior Antennm is not double (in place of three times) as long as broad
(Giesbt. and Schmeil, ¢ Tierrcich,’ p. 116). :

92'556 mm, long. CT nearly four times as long as Abd., and very broad (more than half as
broad as long) ; head with frontal papilla; furcal segments short, but asymmetrical.  Antcrior
Antenne not as long as the CT, the last joint but one about four times as long as broad.
Dosterior Antennee with two very thick bristles on the inner margin of the B 2. Mandibles
thickened outer tecth. Maxilla of Heterorhabdus type, Ri extended with three bristles, I3 2
small, and with two Lristles, Re small with five bristles, Le 1 with five bristles, Li 2 with two,
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12 : PLANKTON STUDIES

1i 1 very large.  Anterior Footjawos with the fourth lobe with two long bristles and short
proximal bristle; fifth lobe very long, with long curved comb bristle ; sixth lobe with a thinner
comb bristle; bristles of Ri long.

Poslerior Fooljawos without spine bristle.

Third fect broader than the fourth. : )
Iifth feet with very thick slightly curved inner marginal bristle on Re 2.

Ri 2 not lengthened, and all bristles of Ri similar.
I assume this to be the same animal as meant by Dahl under the above name. (Gauss
station, November 12, 1903, 3,000 metres.) *

Heterorhabdus Brevicaudatus (mov. sp.). Plate IV.
9315 mm. long. Head with papilla, but no spine. Cephalothorax a little over twice

as long as Abd.  Genital segment very protuberant, ‘
Anlerior Antenne as long as the body.  Posterior Antenn with Ri three times as long

* as Re and much wider.

Mandibles with Ri longer than Re, basal longer than wide, masticatory plates with outer
teeth, not thickened, and about equidistant. .

Anterior Footjaws with hook on the fifth lobe (not toothcombed, but with short bristles
on the convex outer side) ; sixth lobe with similar but weaker hook ; one simple bristle on this
Jobe, and two very thin bristles on the fifth lobe. Bristles of Ri very long.

Posterior Fooljaws without spine on B 1. '

Maxilla: like those of H. grandis. Li1 large, with nine hooks and three bristles ; Iig
lnrge, with two hristles ; Li 8 with one bristic ; B 2 has two, Ri has four, and the Re is very large
and oval (bristles defective). Le 1 with straight margin and four bristles.

The third foot is not broadened, but resembles the fourth.

The fifth have broad Re; Rel without Si, Re 2 with thin curved inner distal bristle
about as long as the Re 3.

Ri with outer distal margins of first and sccond segments strongly produced into spines,.

~the Si of all three segments alike.

In the structure of the mouth organs (Post. Ant., Mandibles, Footjaws, Maxillwe), this

animal resembles the type, I1. grandis.:
It was captured in June, 1903, in the Atlantic, south-west of Valencia, at 375 fathoms.

Heterorhabdus Profundus. - (Dahl, Verh. d. Zool. Gesellsch., p. 80.) PIatc 1Vv.

This specics ‘agnin has only been briefly described by Dahl, and Gicsbrecht and
Schmeil (loc. cit.): ¢ Verwandt mit H. norvegicus : aber : die distale Borste am Fngl. des
rechten Exp. des 5 B des & sagt weit itber das Gliedende hinaus : das proximale Stiick des
Lndgl. des linken 15xp. ist verdickt und triigt aus Innenrande eine Borste, die bis zur Mitte

des Gl. reicht.—L.’

482 mm. long; Abd. 128, with margins of scgments pectinatcd.. Head with small
papilla.  Anterior Antenna with five joints beyond the elbow, reaching a littie beyond the
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GENUS IIIETERORHABDUS _ 13 .

furcn. Posterior Antennee, Ri longer than Re.  Mandibles with strongly thickened outer teeth.
Anterior Footjaw with one comb hook on lobe G, one on lobe 5 with a file hristle very
nearly as long, on the fourth lobe two file bristles and one bristle half the length ; bristles of
Ri at lenst half as long as the last comb bristle. Posterior Footjaws with curved spine bristle
on B 1 as long as the rest of the organ. Fifth fect of norvegicus type, but differing.

Right Re with long, narrow, upright, curved and marginally-haired process on B2; Re2
with projection haired at tip, and second projection below it, with two very short teeth on the
distal margin, leaving a triangular space between these two projections; Re 3 rather long,
outer distal end rounded, with short spine, and internal to it a rather long bristle reaching a
long way beyond the end of the segment.

Lft foot B 2 convex and haired marginally, Re 1 and 2 with strong triangular outer marginal
spines 3 Re 3 broadened helow, gradually tapering to a long curved spine, an inner marginal
bristle arising in the middle of the broadened part and half the length of the terminal bristle;
the outer distal margin of Re 8 with short strong spine. :

Ri 2 of hoth sides very long.

Occurred at Gauss station, March 23, 1903, 400 metres.
The diagnosis between this species and H. abyssalis and norvcgicus is not easy.

Heterorhabdus Austrinus & (nov.). (. austrinus, Gbt., * Belgica® Report).  Plate 1V,
"The 9 of this species has been described and figured by Giesbrecht,
The & is 4°0 mm. long, head rounded, with frontal papilla.

Anterior Antenna (geniculating left) with four joints beyond the elbow, the firsttwo very
long, the last but one three times as long as the end joint.

Mandibles with thickened outer teeth.

Anterior Footjaws with very long tap lobe, two distal comb hooks, long but rather weak ;
the fourth lobe with a shorter hook bristle and two others, the proximal of which is only about
half the length of the comb; bristles of Ri about three-quarters as long as the last comb.

Kifth feet quite peculiar. Right B 2 strongly projecting and rounded, with fine marginal
hairs proximally, Re 2 with protuberance of peculiar shape.

Re 3 short and wide, with short end spine not as long as the segment. Left foot with -

basal wide but without process; e 8 with short terminal spines on inner margin and short,
very thick curved process arising about the middle of the segment, armed on the lower surface

a3

with short brond teeth. Ri of both sides with broad but not very unequal-segments,the
marginal bristles similar. ‘

¢

Heterorhabdus Atlanticus (nov. sp.).

& 8t mm. long (CT' 24, Abd. 1'3). Ce with frontal papilla. Anicrior Antcnna only
reaching a little beyond the end of the genital segment. Clasping antenna with four joints
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Hi : 14 PLANKTON STUDIES
e : distinct heyond the clbow, respectively long 50: 48:22: 10, the last but one four and a half .
: ‘ Lk times as long as brond, the Iast three as long as broad. Relative length of the last five i
; i| Joints of the normal antenna, 19:18: 20 : 12: 9, the last but onc two and a half times as long ‘
" ‘i ¥ as broad.  Antennwe clothed with long westhetasks.  Posterior Anfenna: with Ri much longer ;
‘ boys }] than Re. Mandibles with Ri longest, tecth not thickened, and equidistant. Marilla of !
§ ! : } ordinary type, long Re (oval) with six bristles, Ri small with f'our, B 2 with two, Li 2 with two, f
H ; Li 3 with one bristle. Anterior Footjaws weak, fifth lobe with a curved hook, combed, and : ’
i i . two short, thin bristles ; sixth lobe with hook without combs, but wide apart, short bristles on 3
§ l ; ,‘: both sides.  Posterior Footjaiwes thin, without curved spine on B1. f
i ‘ . “ Third feet like fourth. i
A PN Fifth, B 2 of right foot with short distal projection, upper half of margin haired; Re 2 {
R with long process, haired distally, and carrying a short, rather thick bristie; Re 8 short, square, I
| i . ; I‘l and with very thick long bristle at the distal inner margin, Left foot with B 2 only slightly ' f
| ‘;" : projecting, and with fine marginal hairs; Re 2 with two long, thin spines; Re 3 continued into : 3
.y : R a curved hook with a long spine (more than half its length) internal to it. Ri of right side T
AR with second joint clongated, and very thick and long inner marginal bristle. Ri of left side o
N R with very elongated second joint, but no marginal bristle. K]
3 X ' : It belongs to the same group as I1. major and longricornis, except for the short fifth lobe :‘E
R R of the anterior footjaw, The antennse and fifth feet arc entirely different from I1. longicornis. i
! Ps It differs from vipera in mandibles, third and.fourth feet and fifth fect, and also from §
; s.i :l brevicornis, Dahl; from brevicandaius in being larger, and especially in the maxilla, which :i
H \:: is distinctly Hecterorhabdoid in form, the former being Calanoid. It accurred in the decp i
e water (60O fathoms) of the Atlantic off the West Coast of Ireland (St. I5. 15, 1903). It is f{
1y i“'r“’ only provisionally regarded as a new species, which may ultimately prove to be incorrect, Q
cpel fz'; but certainly does not appear to quite agree with any known specics. "‘
i i
IRE
P ' i
ol GENUS HALOPTILUS. (Giesbrecht.) 5
LT
Bt it Haloptilus Ocellatus (nov. sp.). Plate V. K
M E
'é ":% ) 9— I;PT);]. tip of frontal spine to end of furca 875 mm. long (CT 75 mm,, Abd. 1“,2.5)- ‘f
" i Lsf Furea over three times as long as broad ; ﬁrst_ccphalothomcic segment longer by onc-t.hml i
} ,-. than the remaining segments of the anterior hady ; last two segments of the thorax united. ¥
3 | “‘. On the sccond thoracic segment, in the middie of the back, is a rounded pigment spot,a so-called ; ,
th !E “acellus,’ giving a very characteristic appearance to the animal, with its transparent body and R
! E ,;: biack ¢ ocellus” "The frontal spine is extremely long, broad-based, tapering, and curved a little '
Him downward distally. 'The distance from the tip of the spine to the base of the antennue is eq\u'l] _ ¥
| ! .E to the distance between the base of the antennm to nearly the distal end of the sccon.d cephalic :
T ,' segment. ' '
Lo I !. Anterior Antenna reach about four joints beyond the furca. ‘
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GENUS HALOPTILUS ‘ 16 ?

W Posterior dntenne, Re with six segments; only a faint indication of division of the most -

’ distal segment (which would make seven); the first segment very long, and nearly as long as the
! distal five joints, )
| Maxille with small and one-jointed Ri carrying five bristics, the outermost of which ’ ;
is much the longest and stoutest. ‘ C

i Anterior and Pasterior Footjaies like 11, ornatus. : :

; All feet with Re and Ri of three segments cach ; the fifth fect with Re 2 with bristles
'! resembling Re 8,

‘This copepod is most nearly related to I, spiniccps and H. ornatus, but is distinguished
] by great size, the dorsal ¢ocellus,’ the Ri of the maxilla, the fifth feet, and the length
of the anterior antennm. It occurred with frequency in the Ganss collections made in the
South Atlantic to the more southerly stations,

. GENUS LUBBOCKIA. T

Lubbockia Minuta (nov. sp.). : . -

One example only occurred in a vertical haul from 500 fathoms off the West Coast of
Ircland. )

¢ length 1-3 mm. (Cephalothorax 0:6, Abdomen 0-7), the head scarcely at all produced,
and rounded. The head only partially divided by dorsal line from the first thoracic segment ;
last thoracic segment rounded. Abdomen of four scgments, of respective lengths of 22 (genital), . :
16, 17,8. Furca 11; the latter about five times as long as broad. :
Anierior Antenne distinctly of seven joints of respective lengths—

. l-
1 a8l a]s o]y
|

B ) e iy .

4544!3'0 3
H | H

2} | 2}

and very short.  Posterior Antenne with the endopodite one-third longer than the basals,
carrying six bristles at the distal margin, of which one (marginal) is as long as the endopodite.
On the opposite margin are two bristles, one short_proximal, and one comparatively long
distal one. T

The Posterior Foojaws claw-shaped, but without any spines on the claw (as in
L. Squillimana).

The swimming feet in all pairs (cxcept the fifth) with the endopodites and exopodites y
distinctly of three segments, the Intter much shorter than the endopodites ; but in the first
and sccond pairs the last segment bearing three marginal spines as well as the terminal

* saw, thus differing from I, Squillimana and aculcata, in which this segment in all feet bears
only two marginal spines; the two distal spines rather close together, the proximal the shortest.

’
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16 PLANK'TON STUDIES

Fhe third and fourth fect in this species have only two marginal spines on the last segment of
the exopodite ; fifth pair of feet very slender and short, the inner distal bristle (the largest) not
being much more than half the length of the genital segment, lancet-shaped, but not so broad
us in L.Sguillimana ; the outer bristle simple and short. .

The animal differs from both . Squillimana and aculeatus in its very much smaller
size, its seven-jointed antennre, the spines of the swimming feet,* and the small fifth puir ; and
also in the segmentation of the abdomen. -

GENUS MORMONILLA,
Mormonilla Atlantica (nov. sp.).

Size of 9 1'2 mm, to 1'3 mmn.; the cephalothorax not quite three times as long as the
abdomen, the furca the same length as the latter; the Anterior Antenmie a very little
longer than the cephalothorax, in all specimens cxamined, of four segments; these two
segments together shorter than the middle segment (as 21:27). The long furcal segments
arc marginally divided by the cxternal bristle into portions of which the distal is five times
as long as the proximal.

Yirst, second, and third fect with three-jointed exopodites;: the endopadite of the first
pair three-jointed, of the second pair two-jointed, of the third and fourth pairs one-jointed.
In the fourth pair the exopodites are, however, only two-jointed, resembling M. minor, Ght.
The segmentation of the feet differs, however, from that of M. minor % as follows:

Mormonilla minor. Mormonille atlantica.
First pair, Re=38,Ri=2 . .. Re=8, Ri=8.
Second pair, Re=3, Ri=2 Re=38, Ri=2,
Third pair, Re=3, Ri=1 . o Re=3, Ri=1.
Fourth pair, Re=2, Ri=1 . vos Re=1%, Ri=1.

The mouth parts resemble the same organs in M. minor, Gbt.

But for the different segmentation of the feet and the distinctly four-segmented Anterior

Antenne there would have been no hesitation in regarding this as identical with Giesbrecht's
M. minor. ‘The latter examples were taken from the Pacific. The specimens here referred
to, of which there were about a dozen, were taken in a vertical haul with the open net from
500 fathoms to the surface at a station (L. 6) off the South-West Coast of Irelnnd. Having

regard to the structural differences of the swimming feet as well as the very different localitics
of distribution, it is perhaps better to regard this as a new species, rather than a varicty of

the Pacific form.

% First foot, Re 3 with three spines and four inner briatles 3 Ri 3= 14-2; not longer than Exop.}

Second fool, Re 3 with three spines and five inner bristles; Ri 3<Ri 1+2; e and Ri nearly equal

length ; saw as long as whole Re.

Fourth foot, Re 3 with two spines and five inner hristles s Ri 3<<Ri 142; Rimuch>=Re; raw an long

a8 whole Re. In L, Squillimana and aenleata Re with 1, 1, 2 spines in all paira,

|
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GENUS EUCHIRELLA. (Gicsbrecht.)

"The Gauss collections are rich in examples of this genus, several new species occurring.
In Sars’ Intest work, Bullelin du Muste Océanographique, March 20, 1905, four new species of
{'ndenchatla are mentioned, which 1 think should undoubtedly be referred to the genus
Enchirellu, '

In the allied géncm Gaidins, Gactanus, Fuchirclla, the characters of the modified tubal
ar spine appendages of the first basals of the fourth feet form a useful and satisfactory generic
distinction.  Jowchirella is distinguished by the constant occurrence of such spines in all
except one species, and another strong generic character is found in the structure of the
Posterior Antennar, in which the It varies from a rudimentary structure to not more than half
to three-quarters the length of the Ke.

Both types of Undeuchata hitherto known (. mn;’or'and 7. minor) ave distinguished
generically by the peculiar characteristics of the abdominal scgments (spines on the genital
scgment), the total absence of spines on the fourth feet, the uncqual length of the bristles

of the Re of the Maxilla, and the more cqual size of the Ke and J: of the Postcrior Anlenne ;.

while the characters of the genus Euchirclla differ in all these respects—no spines on the
genital segment, spines on the fourth feet (in all except one species, £, carinata), equal size
of the bristles of Re of the Maxilla, and very short R of the Posterior Anicnne. The
species enwnerated by Sars (U. dubia, U. scopularis, U. pustulifera, U. oblusa) answer to
these generic characters, and the variable segmentation of the rami of the first and second
feet is not of great generic value, since in several genera of this subfamily this is rather
inconstant, o

Euchirella Hirsuta (nov.). Plate VL

) ¢ 85 to 9 mm. long. Cephalothorax over five times as long as Abd.  Jead moderately
narfow in front, rounded, without crest, biit with short and strong rostrum. Last two
segments of the thorax imperfectly divided, the posterior one prolonged laterally into blunt
triangular wings, rounded at the tips. Abd. very short, with Inrge genital segment, as long as
the next three, and very broad.

Anterior Antennee long, reaching nearly to the furea,

Posicrior Antenna with Ri a little more than half as long as Re, the Ri with cight
and six bristles. AMaxillc, Ri with fiftcen, B 2 with five, Re with eleven bristles. Postcrior
Footjaws with lengthened B 2, over seven times as long as brond : B1: B 2: Ri=19:30:1%.

First feet, Re with three segments; second feet, Ri distinctly two; fourth feet, Bi 1 with
prominent cushion, on which arc fourteen strong and equal teeth; the second and third
segments densely covered with short hairs, The margins of the last thoracic segment and the
abdominal segments are very hirsute. , '

Several examples were met with in the Gawuss collection from Station 12, November,
3,000 metres, to 13 Fcbruary, 1903, )
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18 I’LANKTON STUDIFES

Specimens from the Southern (cean are rather larger (98 mm.) than those from the
Atlantic,

Euchirella Rostrata, var. Magnus. .

The 9, 62 to 6'5 nun. long, resembles the F. rostrata of the Mediterrancan and Favoe
Channel in all particulars except its large size, which is constantly nearly twice as great as the
Mediterranean samples. :

Euchirella Venusta (Gbt.).

9 48 mm. long; very rounded kead with strong rostrum, but no dorsal crest; last two
segments of the thorax partially divided ; lateral margins evenly rounded, with a few rather
long marginal hairs, Abdomen more than one-third as long as C'I.  Genital segment pro-
tuberant ventrally and dorso-laterally ; swollen on the right side with prominent projection.
Anterior Antenna reaching nearly to the furca ; Posterior Antennee with Ri quite rudimentary,
bearing seven very short bristles. First feet, Re only two, with three spines; second feet,
Ri=1; fourth fect with two stout spines on B 1, the proximal rather the largest.

’robably identical with Giesbrecht's Pacific Ocean species.

Euchirella Maxima (nov.). Plate VI.

9 87 mm. long. Hecad with strong frontally-directed triangular crest, and in front
with small rostrum. Antcrior Antenne reaching beyond the end of the thorax, the last
segment of the latter ending in front in small triangular wings with points. Head and
first thoracic segment united, Inst two segments separate, but the hinder one very smll.
Abdomen one-fourth as long as the cephalothorax; genital segment large, and with strong
protuberance in the centre ventrally and below, excavated above (short spermatophore
attached).  Posterior Antennaz with Ri very short, only one-fourth the length of Re, and
with five and five very short naked bristles, the outer ones twice as long as the inner.

Muaille, B 2 with two very short bristles; Ri 1 with one; Ri 2 with three; Re with
cleven.  Basals of fourth feet with one strong, thick-based, short and curved tooth. '

‘I'his copepod occurred at September 26, 3,000 metres, and September 30, 1,600 mctres,
Gauss stations. :

Euchirella Brevis (7). (Sars, K. brevis; Bull, Mus. Octanog. de Monaco, No. 24.)
Plate VI. .

9 365 mm. (Cephulothorax, 3'1; Abd., *65). The head rounded and broad, without
dorsal crest, and with small rostrum. The Abdomen extremely short, not much more than
one-sixth the length of the cephalothorax; the first (genital) scgment very broad, and dis-
tally ending in a point dorsally, the second and third crowded together. The A nlcrim:
Antenna not reaching the end of the thorax. Posterior Aintenne with almost rudimentary Ri
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GENUS EUCHIRELLA 19 ;

of two segments, and three very short apical bristles, Mandibles with broad B 2, with .
extraordinary thick curved houk on the inner margin. Maxille, B 2 with two, Ri with four,
Re with seven bristles.

Fourth feet, B 1 with seven extremely short but broad-pointed spines.

It occurred at many of the Gauss Atlantic stations, and the characters of the mandible
are quite distinctive: : : : - .

But for the difference in the number of spines on the basals of the fourth fect and
in the length of the antennme, I should have little hesitation in regarding this as identical
with the specics referred to by Sars.

—— ~ —— — o A, A, Gt

Euchirella Elongata (rov.). Dlate VL. : — f

¢ 77 mm. long (CT, 6-0 mm, ; Abd., 17T mm.). Head evenly rounded, and narrower
dorsally than the distal portion of the first scgment, produced in front into a short, but
strong, one-pointed rostrum ; no crest. Head and first segment only partially divided ; last
two scgments separate, the last onc prolonged into triangular wings ending in points, the tips
A ' curved inwards, the right more so than the left. Abdomen with segments pectinated at distal .
margins ; genital segment a little swollen below laterally, but genital orificc on slightly
clevated cushion in the upper half of the segment.
Anterior Antenna not longer than the thorax, and of only twenty-two distinct segments,
1002, 8809, 24~.25.  Posterior Antenne with Re about twice as long as Ri.  Anferior Foot-
© jaws and Maxille of Euchirclla type, the latter having B 2 with five, Ri with fifteen, Ie 1 '
P with scven long and two short, and Re with eleven equally long bristles. Posterior Footjaws, '
B1:B2:Ri=16:28:8, the B 2 slender, and seven times as long as broad.
First feet, Re = 8, with three spines; second feet, Ri = 13 fourth feet with seven large
| " -thin spines on B 1, the inner longer than the outer. : '
' ' "T'his copepod occurred at Gauss station, March 10, 1903,

Euchirella Spinosa (nov.). Dlate VI. -

9 62 mm. long (CL, 47 mm.; Abd., I'4 mm.).. Head rounded, with short, strong,
onc-pointed rostrum ; two last thoracic segments united, the last onc having laterally short,
strong spines directed downwards and about half the length of the genital segment ; the
abdominal segments fringed distally with pectinations, the genital segment not swollen
Interally and only a little ventrally in the upper part. Adnécrior Anfenne not as Tong as the -
body, of twenty-three segments, the twenticth smaller than the twenty-first or nineteenth
segments.  Posterior Antenne with Re twice as long as Ri.  Postcrior Footjaws, B1: B 2 : Ri
=12:23:7. B 2 very attenuated, cight times as long as broad. The mouth organs of
Euchirella type. First feet, Re 1 and 2 imperfectly segmented with three spmcs, the first very
thin and delicate, Second feet, Ri = 2. IFourth fect, B 1 with a cushion carrying thirteen or
fourteen strong spines, the inner ones rather longer than the outer.
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L0 PLANKTON STUDIES

The short, strong spines of the last thoracic segment of this species arc distinctive, It
occurred at Gauss station, October 8, 3,000 mnetres.

" Euchirella Atlantica. (£. curticanda, var. Atlantica ; Wolfenden, Journ. Mar, Biol. Assor.,
April 1, 1904.) ’

In a former paper I described this as a varicty of E. curticauda, Giesb., and remarked
that it might perhaps.be considered to be a new species. In my plankton from the station
Lat. 42° 01" N.; Long. 10° 48’ W.,, in 1904, I have again met with the same copepod. The
difference in the spinulation of the fourth fect being constant, I think it must be regarded as
a new species.  The head is armed with a triangular and prominent helmet-shaped crest -
directed forwards ; rostrum is absent, the genital segment very protuberant, the anal segment
with dorsal prolongation between the furcal segiments ; the whole abdomen very short, only
one-cighth as long as the cephalothorax ; last two thoracic segments only partially separate,
Anterior_dntenue about as long as the body. Posterior Antenne with Ri alimost rudimentary,
with three and two very short, weak bristles distally. Re 1 with marginal tubercle. Maxille,
Ri with only three bristles. First fect, Re only two scgments, with three Se. Second feet,
Ri only one segment. Fourth feet with six short spines on the first basal.

"The resemblance to X. curticawda is very great, this being, however, a Pacific Occan
species. . S :

Size— 9 4°08 mm. (C'1',36; Abd., 048 mm.).

GENUS CORNUCALANUS (wov). %

'I'his is very nearly related to Nanthocalanus, but chicfly differs in the shape of the head
and the extraordinary claw-shaped appendages of the Posterior Footjaws. As in all Nantho- i
calanide, the Inst lobe of the Anterior Footjaws carries a strong hook, which is characteristic i
of the genus mentioned, only in Cornucalanus it is of quite exceptional size and strength. i
"I'he Ri of this organ is furnished with seven brush sensory appendages and onc long vermiform _
. appendage, and there is a similar brush appendage on the Posterion Footjaw. The head i
is quite characteristic, with a strong, though short, dorsal hom. In the Iateral view the
* front is square-shaped, and the appearance of the head is like a Guclamus with small
horn. 'T'he mouth has a very large cpistomal process, strongly haired. )eet segmented as —
in \unthocalanus, with a pair of very small and almost rudimentary fifth feet, While
resembling  Xanthocalanus in wany particulars, the form of the head and the Posterior
Footjaws especially are so different as to justify its inclusion in another, though very closcly
allied, genus. - '

So far as I understand Sars' description, this does not appear to agree with his genus
¢ Onchocalanus® (Bull, du Musée Océanographique de Monaco, March 20, 1905), which is ;
characterized by rostral appendages formed of ¢ bifurcated chitinous lamelli, Anterior Footjaws
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ending in a very strong and acutely curved claw, Posterior Footjaws * gréles et allongés,™ all
feet covered with fine spines.’

In Cornucalanus the character of the head with its dorsal horn is quite distinctive, A
strongs hook on the last lobe of the Anterior Footjaw, simple or elongated Posterior Footjaws,
the surfaces of the scgments of the fect densely spinose and hirsute, are characteristic of -
Xanthocalanus, of which many examples occur in my collections. " Brush sensory processes on
the footjaws, especially the Ri of the Anterior Footjaws, are especially characteristic. 'L'hese

.are not, however, mentioned by Sars in his description.

Cornucalanus Magnus (nov.). Plate VIf.

¢ 8 mm. long. C'L’ over three times as long as the Abdomen.

Ilcad with strong, short, dorsal horn, and between that and the rostrum the line almost
straight, and head very square. A strong, short, bifurcated rostrum. Prominent epistomal
processes. :

Ce—Th 1, and Th 5 only partially separated from Th 6. The last thoracic segment
produced laterally into triangular wings with blunt rounded margins projecting well over the
genital segment. ‘

Abdomen short and of four segments, and very hirsute.

Anterior Antennee not longer than the cephalothorax, of twenty-four segments.

Marille like Xanthocalanus, well shaped Re with ten, B 2 with five, Ri with nine bristles.

Anterior  Footjaws, proximal lobes crowded together, posterior margin proximally
excavated, with strong prominence in front, last lobe produced into very strong, thick, and
long-curved claw, with three bristles (two short, and one as long as the claw) at the end of the
lobe (and base of the claw). Ri small, with seven brush sensory processes and one long
vermiform appendage.

Posterior Fooljaws, B 2 with tecth along proximal part of the inner margin, bristles very
small; Ri 2 large and with Ri 3, each carrying a strong, thick, curved claw, with teeth sct wide
apart. B 1 with a brush sensory appendage.

Feet all with broad segments, Iirst pair Ri 1 with a bunch of spincs on the distal
outer margin. Second pnir Ri 2, cach with bunches of strong spines on the surface, the
scgments of Re very broad (Re 3 is three-quarters as broad as long), end-saw larger than Re 3;
strongly toothed, and ns in the fourth pair, with a sccond row of teeth basally.

Fourth pair with bunches of spines on the surfaces of Re 2 and Ri 2, all the segments
with many small prickles. C

Fifth pair exceedingly small, and not longer than the B 1 of the fourth pair. Mach of
three segments, not very distinctly divided, with scattered and not dense marginal hairs, and
one terminal short spine, into which the last joint is apparently produced.

d 58 to 6 mm. long. Iead without the dorsal spine and roundly oval, broadly triangular,
scparated from CT' 1 by a faint dorsal line ; last segment produced into lateral wings like the
female. Abdomen of five segments.

Anterior Antenna of twenty-three joints, the twentieth very small and not half the length of
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1’?7" the nineteenth ; basal joints thick and well supplied with bristles and resthetasks, Oral organs
':: somewhat retrograded and footjaws without claws, First, second, third feet like the fem'nlc,
,' ¥ " but fourth pair unsymmetrical : on oue side Re with only two segments and no Se distally,
I‘Y_‘-;E: and with only five bristles apically and on the inner margin; the opposite foot normal, with
‘l‘ threc scgments in Re. ("This is probably abnormal development.) Fifth fect, right com- |
: - paratively very long; two broad basals; Re 1 long and narrow, with rudimentary Ri, and
Ellf Re 3 represented by a long stylet process. Left foot shorter, of four segments, the end segment
!- ) . long and narrow, sc}um'c-ended, with short spine at the end. This was found in a sample con-
‘,' : taining only females of the former species, and is probably the male of the same.
:';.‘ This species occurred in several of the Guuss samples.
i
i{ Cornucalanus Simplex (nov.).
! :f ' Whether this should be a new species or only & variety of the former is difficult to sy,
1 ":,; only one example having been met with. ‘I'rom the form of the genital segment it appeared
:‘l“,‘ . to be adult, and the only essential difference between the two is the entire absence of dorsal
., i cephalic horn and the evenly rounded oval head. Claws on the Anterior and Posterior Foot-

Jaws occur precisely as in the former species, and the structure of the feet is similar,

1

i [Nor—In ¢ Ann. and Mag. N. Hist.," vol. xii., p- 21 and Table V., is described by
' I. C. Thompson a copepod which probably belongs to this genus, but is named by Thompson
Scolecithriz chelifer. ~ 'The description is very unsatisfactory.  “The Anterior Footjaw is figured
o and described as a mandible, and the maxilla as the Auterior Footjaw. From the drawing of
| the Posterior Footjaw, the two strong terminal claws scem to resemble the same organs in the
- N specics above described, but no dorsal cephalic spine is mentioned. The species, however, is
' probubly not a Scolccithriz. The specimens appear to have been immature males, according to
Ihompson of 6:0 mm. length.

Nork to Pace 8.

’ l;!. "The brief description of Lucicutia grandis ¢ published by me in April, 1904, was followed by )
L :;v - the publication of the description of L. maxima by Steuer in Zool. Anzeiger, in June, 1904, As

:.«" he was apparently unaware of my earlicr publication, so was I unaware of his article in the Zool.

-5 Anzciger until recently. I have in my possession a large number of examples of Lucicutia,

. varying in size from 5 mm. to 7-mm. length—none so large as Steuer's example of 87 mm.
_;j! length—and the discrimination of these species is by no means casy. I am of the opinion thnt
R L. grandis ¢ described by me (Zoc. cit.), the & of which was originally described by Gieshrecht,

| " and L. maxrima of Steuer arc one and the same animal. There is a second species, which I
i ".fli shall mention further on, which must, I think, be regarded as distinct; but with regard to

N ' L. grandis el maxima, it does not seem rational to make any distinction between the specimens
: e ' (of adult females) between those of 5 mm. and those of 7 mm. length. 'Ihe variations in im-
i portant particulars in this genus are considerable, and have already been drawn attention to by

Giesbrecht (in the ¢Fauna u. Flora, Neapel.,' vol. xix., p. 859). Especially is this the case ‘
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with Z. clausi, in some examples of which Giesbrecht met with teeth on the sides of the head,

¢resembling Pontella, while in others the side hooks were replaced by ¢ Aushuchtungen,’ or
these failed altogether. The length and breadth of the body, and the proportions of thorax
to abdomen, varied also considerably. Both L. flavicornis and L. clausi are, however, com-
paratively small animals, at the most of 2 mm. length, even from the great ocenns. ‘T'hese

Atlantic cxamples arc three to four times the size, and the specimen.described by Brady.

(¢ Challenger Report,' p. 50) as Leuckartia flavicornis, 62 mm. long, is no doubt identical with
L. grandis, formerly described by me, and in all probability with Steuer’s L. marima. (Brady's
L. scopularis is undoubtedly a IHelcrorhabdus.) Occurring throughout the Atlantic Ocean, the
examples from the Southern Ocean are usually the largest. ‘The following points refer to
animals occurring at different regions :

1. 9. No trace of side hooks, F=20, Abd.=86. Abdominal segments 10 (GS):7:7:10
(anal). Anterior Antenne extend to end of furca. Size, 6-8.mm. (Southern Ocean.)
9. 9. No side hooks, =13, Abd.=20. Anterior Antennwe extend to end' of furca.

Size, 5°1 mm.
3. 9. No side hooks, F=12, Abd.=26. Anterior Antennwe extend a little beyond

furca. Size, 64 mm,
4. 9. No side hooks, I'=12, Abd.=30. Anterior Antennm extend a little beyond

furca. Size, 6°1 mm. ,
5. ¢. No side hooks. Anterior Antenna extend a little beyond furca.  Size, 57 mm.

6. &. No side hooks, I'=17, Abd.=20. Anterior Antennre extend to end of furca.
Size, 6°0 mm. ) .

7. &. Very small lateral hooks: none in front. F=19, Abd.=25. Anterior Antennre
extend to end of furea. Size, 52 mm,

In all females, and in males the nongeniculating antenns, reach to the end of the furca,
- or are only a little longer; the furca in the female is not more than half the length of the
abdomen, and in the g is not three-quarters of the same ; the head is without side hooks (only
- oceurring in one young and undeveloped female, which might be a young example of the next
species), though often there are more or less prominent lateral projections. The furca in the
9 is six to seven times as long as broad ; in the & the proportionate length is rather greater.

A typical mid-occan example is as follows: ' ’

9, 6:0 mm. long ; head without side hooks ; furca half as long as the abdomen ; segments
of abdomen proportionally (GS)8:4:3:11 (anal). Antennme reaching end of furca;
maxilla with three bristles on B 2 Ri of first foot with eight bristles ; fifth foot endsaw only

half the length of Re 3; Re 1 only about two-thirds the length of Re 3, the Ri short, not '

reaching to the base of the inner big seta of Re 2.

&, 6:0 mm. long. Furca : whole abdomen : 18 : 28 (more than half as long). Anterior
Antennre 19-25 segments of geniculating antenna >> 14-18. Ri of fifth on each side with three
segments and resembling that of 1. flavicornis, except that the Ri 8 of the right side is broader
and has six long bristles, that of the left side only five, and the Ri 3 extends beyond the end
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QU PLANKTON STUDIES
of Re 2. B 2 of this side has an upright marginal protuberance with seven marginal teeth.
Head with short side hooks.

The & and ¢ arc thercfore very similar to L. flavicornis, except for size and small
difference in the fifth feet of the &, which are subject to variation. The same feet in the ¢

_appear to differ considerably in being stouter, in the proportions of the joints of the Re, and

specially of the stout bristle of the Re 2.

"The maxilla of ¢ and @ appears to constantly differ from that of flavicornis in having
only three bristles on B 2. The Li1 of the Anterior Footjaw in both ¢ and g has five
bristles and small spine, while Steuer describes for L. maxima only four bristles, and the B 2
of the Posterior Yootjaw is constantly four times as long as broad. 'The differences, there-
fore, between Steuer’s /.. maxima and the numerous Atlantic specimens under observation is
very small, except as to size; but this varies greatly, as also daes the absence of an indication
of rudimentary side hooks of the head. And while there can be no doubt that the species
is distinct from L. flavicornis, it is more rational to regard all these Atlantic specimens
(L. grandis, W., L. maxima, 8.) as one and the same species. The second example of Luci-
cutia, however, differs so much that it merits specific designation, the characters of the head
being widely different from any other species.

L. Bicornuta (nov.). Plate IL

2,675 mm. long. Anterior Antennie extend about four joints beyond the furca, The furca
longer than the abdomen. Lengths: Furca : Abdomen : Thorax =387:50: 68.  Proportionate
lengths of abdominal segments: 9 (genital) : 7 : 5 : 8 (anal). The genital and anal scgments are
therefore different in proportion from the last species. TFurcal segmenta of unequal length.

The Ri of mandible not haired ; B 2 of maxilla with three bristles. P.F.J,B1:B2:Ri=
10 : 11 : 10, the B 2 not four times as long as broad, and with a row of stiff, short bristles on
the margin.

All feet with Ri and Re of three segments, with tubal process on BB 2 of first pair, in
which Ri has seven bristles. In the fifth pair Ri all together only a little longer than Re 13
Re 1 and Re 8 about the same length: the endsaw a little more than half as long as Re 33

_Ri with seven bristles, the sabre bristle of Re 2 not nuch thicker (basally) than the olhers.

~rI'hieead is characteristic. Frontally are two strong broad-based triangular spines, one
on each side, and laterally two downward and outwardly bent large hooks (sce Figure).

&, 67 wm, long (another specimen 69 mm. long), with geniculating antenna on the
left side, head like the ¢, and feet and oral organs like the ¢. Iifth feet, left side, Ri
extends beyond proximal margin of Re 2, indistinctly of three segments ; Ri 3 with five bristles
B 2 with an upright process with two teeth. Right side, Ri=only two segments, second very
broad and with six bristles. 13 £ very convex, and on margin & stumpy tubercular process. In
two male specimens examined, the fifth feet exhibited small variations, maintaining the char-
acter of the genus for variation. Altogether, three males and one female were met with in a
sample from the Gauss station, October 9, 1903.

(7o be continued.),
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30 PLANKTON STUDIES

Iirst, to fourth pair of fect Ri and Re=3; in all Ri very short and Re broad.

Fifth feet : Re 2, with short, thick bristle tapering to a point at the distal inner margin
of Re 2; end-saw of Re 3 nearly as long as Re 3. Ri of only one segment not reaching beyoud
end of Re 1, very short with four marginal bristles. Of the Haloptilus wilh rounded heads
(chicrchice, longicornis, phumosus, ornatus) this animal’ approaches morce nearly to Ornatus than
the others.  Itis, however, much larger. ‘The bristles of the Maxilla, length of Aulennw, large
size of Posterior Footjaws, characters of the bristles of this and of the Anterior Yootjaws, and
the fifth feet, distinguish it from any of them.

Occurrence : Station 19, x. 1901, 500 metves. (Gauss.)

GENUS XANTHOCALANUS.

Xanthocalanus Simplex (nov. sp.) Plate X,

¢ 145 mm. long (Ccphnlothomx 1:08; Abdomen 04 wmm.). Iead rounded, cephalo-
thorax of six distinct joints, hend separate from first segment and fifth from sixth, last segment”
ending laterally in points, and the whole dorsal surface covered with fine prickles. Abdomen
of four scgments, the anal segment very small and only visible on the ventral surface, the genital
very large, the posterior margins of the first and sccond segments dorsally pectinated ; furcal

segments longer than the anal, and with four bristles on each side, and a short accessory dorsal

bristle.
Anterior Antennae not as long as the cephalothorax, and of twenty-four segments (Lhe

cighth and ninth conlesced), the twenty-fourth separated from the Lwenty-fifth by an oblique
Jline, the penultimate joint longer than cither of the two preceding ones.  Aésthetisks absent,
except for one long one on the last joint ; few and short bristles. '

Posterior Antennae with the exopodite nearly twice as long as the endopodite.  Mandibles,
the endopodite much longer and also broader than the expodite, the second joint of Lhe
former with seven, the third joint of the latter with five, bristles, the sccond basal longer than
broad, and with two marginal bristies: the masticatory plate three times as long as brond,
with six (or seven ?) pointed thin tecth, the outer one only being large, and with a row of long
fine bristles marginally, as long as the teeth.

Anterior Footjaws small, and lobes compressed and of about equal size, the fourth and
fifth lobes with plain hook bristles, endopodite very small, and with four long vermiform
processes,

Posterior Footjaws rather long and thin, sccond basal longer than the first, and longer
than the endopodite, the second joint of the Iatter very long (rather Jonger than the three Jast
joints) ; very short bristies on the first basal, and none on the second, those of the endopodite

very few and thin,

Maxillne, with first outer lobe very square-shaped and only three bristles ; first inner lobe
large, with eight hooks; second lobe short, with two bristles very long, one of which is much
third inner lobe attenuated, with three thin bristles ; second basal

.

thicker than the other;
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XANTHOCALANUS 81

twice ns long as broad, with four bristles ; endopodite short, with six bristles and clearly seg-
mented from the basal, exopodite longer than broad, upright, and with only two thin bristies.

First pair of feet with endopodite of only onc segment, long and narrow (and with
marginnl lobe), as long.os the first two joints of the exopodite. The latter of three segments,
ench with external marginal spine.  Thetwo basals without inner marginal sctae.

Sccond feet, endopodite of two segments, exopodite of three segments, comprratively broad,
marginnl spincs long and thin, end-saw_very broad, and with toothed margin ; last segment
with three external marginal spines and four inner marginal setre.

Third and fourth pairs of feet with three jointed endopodites and exopodites, and inner
marginal sctie on first basal, absent in the second pair. ST

Tifth feet extremely small and readily overlooked, each of .a broad basal and two distal
segments, the last small, and with two short terminal spines on the left foot, the right foot
with the last segment rounded, and one external spine only (probably abnormal).

The segments of the exopodites in second to fourth feet are very brond, those of the
endopotites very narrow, and only half the breadth of the cxopodites, and in the second pair
even less broad in proportion, and the terminal saws are especinlly broad at the base (and
comparntively short). There is an entire absence of spines on the surfaces of the fect segments.

"The animal is an adult female, with spermatophore attached to the genital segment.
Both anal scgment and fifth pair of feet ave so small that they are only discovered upon close
cxamination. It possesses characters which make it difficult to assign it to cither the genus
Scolccithrix or Xanthocalanus, the segmentation of the thorax especially being unlike the
former, the absence of brush sensory processes and spinulation of the feet, nmongst other
peculinritics, being very unlike a Xanthoealanus. The pointed last segment of the thorax of
the fifth fect, the proportions of the sccond to fourth pairs of feet, the Posterior Footjaw, ave,
amongst other things, peculiar, and it is only provisionally that I venture to include it in the
genus Xanthocalanus. Tt is a deep-water species, and was taken at a depth of 500 fathoms at
station B. 6 (South-West Coast of Ircland).

' Xanthocalanus Subcristatus (rov. sp.). Plate X.

9 71 mm. C1 nearly four times as long as Ab,

Ce~Th 1. Fifth scgment united with sixth.. Ilead narrowed in front, with strong dorsal .

crest, Interally rather triangular, and bifurcated rostrum. _ Head not unlike a I ,ophothrix, very
prominent and bristled epistome. Last segment of thorax produced over genital segment, and
triangular, with short apical points.

Abdomen very short, and very hirsute genital segment very little swollen ventrally, and -

onc-third longer than neat.  Anal and Furcal segments very short,
Anterior Antenn of twenty-four joints (twenty-fourth separate from twenty-fifth),
reaching to end of genital segment. '

P.d. : Re alittle longer than Ri. .ﬂln, Ri much longer than Re. B 2 with three bristles.

M, B 2 extended and narrow ; Ri with ten bristles; Li 1 long and narrow, with eight long-
bristles, only four of which arc hooks. Li2=2, Li 3=4, B 2=4, bristles, Re conical and
rather small : Le 1 small, square shaped.
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32 PLANKTON STUDIES

Ant. Footjaw: Rasal deeply excavated proximaily, convex distally, B 1, B 2, Ri, deeply
cleft on outer margin; a strong hook on last lobe, and terminal, appendages, brush, and
vermiform. _

PFJ.:B1, B2 Ri=9:22:12; all bristles conparatively weak ; the two distal oncs
very long and weak, hook-shaped. A thick brush sensory process on B 1.

First fect, Ri=1, with strong corona of spines. Re=3 (Re 142), hirsute on outer margins,
the Se long and thin.

Sceond feet, Ri=2, Re=3; the Se dagger-shaped, with serrated edges ; no surface spines.

Fourth fect, B1 and B 2 outer margins with strong stifft bristles; B 2 on outer distal
maigin a stout spine; inner distal margins of Ri 1 and 2 produced into strong spines; Ri 1
with stiff bristles on outer margin: Ri 2 with similar bristles inner margin. Re with stiff
bristles on surfaces and margins of Re 2 and 3, none on Ri or Re 3.

Fifth fect, each of three segments, distal the longest and tapering, ending.in_twoshort______

spines, the smaller one external. Yirst joint with stiff hairs inner margin ; second joint the
same bristles all along inner margin, and a bunch distally on outer margin; third joint
both margins and surface and just below the distal end two short spines on the surface.

Ixamples were met with at the Gauss Stations 10 and 11, which varied considerably in
size from 6 to 7 mm., but which were apparently the same species. " They also very nearly
resemble the species briefly described by me (Journ. of-the Mar. Biol. Assoc.. April, 1904),
and of which I gave figures of the head and fifth feet, under the name Xanthocalanus cristatus.
The differences between the two appear to be as follows:

Xanthocalanus cristatus. Xanthocalanus suberiatatus.

A A, reach the end of the furea, AA, reach only the genital segment.

PA, Re=1i. I’A, Re larger than Ri.

Mn, Re=1i. Mn, Ri longer than Re.

‘Mx, B 2 with 2, Ri with 13 bristies. Mx, B 2 with 4, Ri with 10 bristles.

PFJ,B1:B2:Ri=12:16:8. PFJ,B1:B2:Ri=9:22:12
Bristles comparatively strong, Bristles weak.

Iect very spinulose. Feet only very little spinulose.

.

Xanthocalanus Magnus (nov. sp.). Plate X,

¢ 88 mm. Cephalothorax three times as long as the Abdomen. Head imperfectly
separated from the first segment ; last two segments with an imperfect line of separntion,
produced into triangular processes with very short blunt points. Head narrowed in front,
and produced frontally, but evenly rounded, without trace of crest, prolonged below into stout
bifurcated rostrum, each with delicate filament. Very large and strongly-haired epistomal
process. Abdomen stout; genital segment as long as the next three, very swollen ventrally,
with lateral flap on cach side guarding the genital orifice. Mourth segment and furcal
segments very short; the abdominal segments fringed with a row of fine pectinations at
posterior extremitics, and all segments very hirsute. Tail Se 4 in number.
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XANTHOCALANUS 33

Anterior Antennm reach about half the length of the genital segment, of twenty-four
joints (8r09).

Posterior Antennae with Ri longer than Re.

Mandibles: Ri and Re about equal.

Maxille: Re reaching to end of B 2; Ri large; Le 1 twice as long as broad ; bristles of
B 2=5, Re=10, Ri 7+3, Li 1 =6 long hooks and 3 thin bristles, Le 1=9, Li =3, Li 3=4.

Anterior Iootjaws with basnl proximally deeply cxcavated, distally strongly convex;
the segments decply cleft ; an extraordinarily strong hook curved and denticulated on the last
lobe, at lenst three times thicker than the slightly thickened bristle of the lobe before it;
sensory processes seven brush and one long vermiform, the former not very large.

Posterior Footjaws rather stout; B 1:B 2: Ri=13:17:10, the Ri therefore more
than half as long as the B 2, the latter five times as long as brond. Terminal bristles not
strong. ‘

Tirst feet: Ri=1, Re=38.

Sccond feet: Ri =2, Re=38. ° Ri reaching only to distal end of Re 2. Ri 1 and 2 with
coronas of iong spines; segments of Re covered with prickles. B 2 distally a strong tooth

at outer angle. All Se of Re very lnrge and strong, dagger-shaped, with proximal margins '

finely serrated.  The Re 3 is rather more than half as broad as long, and the terminal saw
very stout, with strong marginal teeth, and as long as Re 3.

Third and fourth feet: Ri=3, Re=3.

In the fourth pair Ri short, only reaching to end of Re 2. Ri 2 with corona of spines;
Ri 1 and £ with outer distal margins prolonged into teeth. No spincs on Re, but segments
covered with fine prickles. Re 3 about half as broad as long, the end-saw only about three-
quarters as long as the segment.

Fifth pair very small, not as long as B 1+ 1B 2 of the fourth feet; of three segments,
15t > 2nd > 8rd, the last joint about four times as long as broad, but differing in thickness on
each side, tapering towards the end with two short end and two lateral spincs; the two basal
joints with stiff, long, marginal bristles. The spines at the end and sides of the last joint
articulate, and are not mere prolongntiom of the joint.

In another example which is not quite so large (8:66 mm.) the ngxccmcnt with the
above is very close, but with the following differences :

The anterior footjaws have sensory brush processes of much greater size, two of them of
extraordinary size; the posterior footjaw has slightly different proportions, B1: B2 : Ri=
92 : 30 : 15, the Ri-thus only half as long as the B 2; the fifth fect are different, the end
joint being twice as long as the second, conical, tapering, and with two spines at the
end, which are not articulated, but continuations of the joint; all joints with long stiff
hairs.  In addition, the Cephalothorax is.over three times as long as the Abdomen; the
genital scgment one-third longer than the next, but without ventral protuberance. '

On the whole, I think, these must be regarded as the same species, the latter only an
immature form of the first described species.
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Xanthocalanus Calaminus (nov. sp.). Plate XL !

A

»

“ ' 9 55 mm. long.  C'i* four and a half times as Jong as the Abdomen. Head evenly vounded, L
SRt without any trace of crest and with a very small bifid rostrum. ‘L'he last two segments of the

Ly ’ thorax separate, the pesterior one forming bluntly ti‘iqngulnr lateral lappets. Ilead indis-

3 tinctly separated from first thoracic segment. Furcal segments just as broad as long, and as

long only as the anal segment. o
Antcrior Antenne along with tail bristles completely broken. '
Posterior Antenna with rami of equal length; Re 2 and Ri 1 elongated joints, bristles

|
; apparently absent on the basals.
|
i
|

~ Mandibles with rami subequal, masticatory plate clongated, four times as long as broad, -
and with very small teeth,

; Anterior Footjaies short and stout ; the fourth lobe with an extremely stout curved hook,
! very broad basally, and armed its whole length with very large trinngular tecth; the fifth lobe
with two longer very finely-toothed hooks (both unfortunately broken) ; the Ri with seven
. strong brush and two vermiform processes.
N Postcrior Footjaws comparatively short and stout. B1:B2:Ri= 16 : 12 : 14 the
X - two basals twice as long as broad ; two of the bristles of each of the last four Ri segments very
peculiar —rather like quills, each armed with a broad chitin edge delicately serrated on the™
‘ | ; margin, extending throughout the distal two-thirds. Ri 1 and Ri 2 have each three, Ri 8 and
'3 Ri 4 each two, Ri 5 two long ones and two very short bristles (see lig. 4).
_ ' Mazillw. Le 1 very small, with scven bristles; Re twice as long as broad, with ten bristles;
oo B 2 and Ri rather clongated ; Li 1 very clongated, three times as long as broad.
Virst feet : Ri = 1, Re = 3, with three Se, the two proximal ones very small.
Second feet: Ri = 2, Re = 3 a strong corona of spines on the surface of Ri 2.
Fifth fect very small, cach of three scgments, about equal in length, the two proximnl
: much thicker than the distal, which is more or less conical-shaped, with short spine at the

| extremity and two short spines on the external margin ; a short spine on the inner margin of
» the sccond joint at the distal extremity, and proximal to it three or four marginal small tecth,
L , with a few similar teeth on the inner margin of the first joint.

In some respects this appears to resemble Sars’ new species X\ mulicus, in which, however,
the Anterior Footjaws are ¢ munis de deux dpines tres fortes et unguiforme I'extdéricur tout lisse,

Pintérieur grossitrement dentelée en dedans, Maxilliptdes postéricurs assez robustes quelques

~% . i ' unes des soies sortant de Ia partic terminale transformées en épines fortes.’ “The structure of
;3 the Posterior FFootjaws especially differs, in which in my specimen there are no strong spines,
:;, Lo but the bristles are quite peculiar, The fifth feet also appear to differ, in Sars’ species of
B oo two scgments, in mine of three. I hesitate, therefore, to regard the two as identical, and
) gg . provisionally regard the example briefly described as new. The specimen was taken in the
i “% ' Bay of Biscay in September, 1904, by the Silver Belle.
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"GAIDIUS : 35

GENUS GAIDIUS.

Gaidius Maximus (nov. sp.). Plate XL '

¢ 8 mm. Cephalothorax over four times as long as: broad. Ce 2, Th 1, and Inst two
segments of the thorax united, on each side prolonged into short, but stout, and slightly
curved and divergent spines. 'Ihe head is on the dorsum somewhat narrowed and clevated,
forming a slight keel; in front prolonged into short, stout, one-pointed rostrum (without
filaments), with a chitinous thickening of the forchead above the base of the rostrum. “Fhe
first. scgment is dorsally very gibbous. The Abdomen is short, stout, the genital segment very

"prominent ventrally, and as large as the next two, the anal segment, with dorsal flap

produced over the furcal segments, which are a little longer than broad, with four Se, the place
of the fifth Se (external), represented by a short spine, and on eachside is a comparatively long
accessory bristle.
'Anterior Antenna: of twenty-four segments, reaching about two joints heyond the end of

the furca.  The twenty-fourth and twenty-fifth segments separate.

Posterior Antenner, with Re larger than Ri, of seven joints; B 1 with one ; B 2 with two
bristies. .

Marille, B 2 extended, twice as long as broad, with five bristles; Ri small, with fourteen
bristles; Re very small, only half as long ns B 2, with cleven bristles; Le 1 with cight bristles.

Anterior Footjaies, the basal narrow proximally, with strong swelling distally.

Posterior Fooljues, B 1: B 2: Ri=17:22:7. B 2 four times as long as broad; Ri

very short ; I3 1 with very Iarge lamellar process.

Fivst feet, Ri=1, Re=38, with 3 Se.

Second fect, Ri=2, Re=3; Re 3 two and a half times as long as broad, the end-saw with
strong teeth, as long as the Re 8. .

Fourth feet, with the peculiar modified tube process on the first basal, as in other species
of this genus. ‘They are not half the length of the bristles of the second and third feet (B 1),
and much thicker, ending in fine-pointed extremity.

No fifth feet. '

"T'his is by far the largest specics of Gaidius known, and two specimens occurred in the

’ )

Gauss haul at station, November 10, 1901, 7.~ v e b endennion, 720

GENUS ISOCALANUS (nov.).
Head separate from thorax, rostrum a stumpy plate of chitin ending in blunt extremity
and without filaments. Anterior Antennie of twenty-two or twenty-threc joints. Rami of
Posterior Antennm and Mandibles about equal. Posterior Footjaws comparatively slender,

with Dasals and endopodite not very unequal. Anterior Footjaws with proximal lobes sup- -

pressed ; Ri strong and with five or six long stout curved hooks ; tooth combed in distal part.

*First feet with one jointed endopodite, and four Si on Re 3; second feet with five 5i on Re 3.

A pair of fifth feet, only one ramus each, of three segments, and a long spine-like bristle.
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36 PLANKTON STUDIES

In segmentation of feet and number of Si on Re 3 the animals resemble Spinocalanus, hut
are quite different from this genus in rostrum, structure of footjaws, and possession of fifth
feet. "The armature of the Anterior Footjaws is quite exceptional. Both were subtropical

specics, from 0° to 20° N, and S., and probably.deep-water specics, the first found in a capture
from 1500, the second in one from 3,000 m. (Gauss),

Isocalanus Minor (nov. sp.).  Dlate XII.

? 2'6.mm. Cephalothorax about three times as long as the Abdomen.

The former three and a half times as long as broad, the latter nearl y four ns long as broad,
and not more than one-third as broad as the Cephalothorax.

Head rounded, with blunt rostrum as in the next specics, Cephalothorax of six segments,
Ce sepurate from T l,and T'h 5 and 6 scparate, the last segment with evenly-roupded margin,
Abdomen of four segments.  Genital segment rather longer than the next two, and scarcely
protuberant at all ventrally ; anal segment very small; furcal segments short, and rather

__bronder than long, each with four sete; the next 1o the outermost on cach side very long

~and thicker than the rest, one-third longer than the whole abdomen,
Antcrior Antenna: of twenty-three segments, reaching to the end of Ab 2; basal twelve
Joints well supplied with resthetasks, bristles almost conspicuously absent on the antenns.
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Posterior Antenner, Ri and Re equal in length, Ri very thick ; the first segment about
one-third as thick as long. Re of six scgments,

Mandibles,with rami about cqual ; masticatory plate wenk, and with irregular Leeth, the
outer one strong, with considerable space between it and the next also strong tooth, three

small triangular weak inner teeth ; no Si, apparently, but inner edge of the plate with fine
hairs. ’

Anicrior Footjaws of peculiar structure. B 1 clongated and thick, hut without lobes or
bristles ; B 2 short, with one lobe carrying three short bristles and one short stout comb
bristle ; Ri large, and with six very long vobust hooks, strongly carved, and in their distal
‘third combed with rows of short stiff’ bristles and o series of ridges ; one short curved comh on——.

external aspect, only one-fourth the length of the long comb bristles, and & much shorter thick
bristle at the proximal end.

Mazille, Re large, much longer than B 2, and with ten bristles; Le 2 with one bristle ;
Li 2 and 3 small lobes, with cach one bristle; Li 1 without hooks, but only plain bristles.

Poslerior Footjaws very slender. B1:B 2 : Ri=b:4:4. B1alittle more than three
times as long as brond ; B 2 four times as long as broad. B 1 without any lobes or bristles,
"but inner distal end much produced, and with a short curved hook on it. B 2 with only
two bristles in the middle, the distal one the strongest, and one short bristle at the distal
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ISOCALANUS 87

extremity. Ri of four joints, the second the largest, each segment respectively with four, four,
two, five bristles, the proximal very short, those of the last segment modcrately long.

Iist feet, Ri=1; sccond Ri=2; third and fourth Ri=3. T

Re in all four pair=3.

In the first pair Re 3 has four Si, and is without Se on Re 1 or 2.

ln the second pair Re 8 has three Sc and five Si. Rel very small, Re 2 necarly twice as
Imn;: Ke 3 as long as Re 1 and 2, and the end-saw threc-fourths as long as Re 3, and with
numerous teeth,  The Re 3 is four times as long as broad, the Si of Re 2 is (as in the third
and fourth pairs) thicker than the Si of Re 1 or Re 3. The marginal Se arc comparatively
large and slightly recurved.

"T'he thivd and fourth pairs of feet were very much broken. .

Fifth fect, cach of three scgments-and a long spine-like terminal bristle, the first
segment one and a half times as broad as the second and a httlc longer, the end bristle nearly
twice ns long as the two basal segments.

Isocalanus Major (nov. sp.). DPlate XIL

9 89 mm.  CT' more than three and a half as long as Ab.  CT of four segments,
with head partially divided from the first Th segment by dorsal line, not carried to ventral
side, lnst two segments almostly completely fused, and produced laterally with rounded

margins,  Iead evenly rounded, and ending in front in quite peculiar rostrum, a stiff’

chitinous prolongation, triangular at extremity, and pointed, with two small spines on the top
before the terminal piece.  This rostral projection is not bifurcated.

Abdomen of four segments. From its appearance, the animal is probably not quite adult,
but the genital swelling is commencing to form,

Fivst, second, and third segments nearly equal in size, mml wmuch larger than any of the
others.  Furcal segments brondest at base, truncated, and about as long as broad in greatest
dimensions ; one very thick apical bristle on each mde, and a very short accessory ventrally-
placed bristle.

Anterior Antenner of twenty-two joints, ahout as long as the Cephalothorax. The first
ten joints crowded the next six, enlarged and thickened from side to sndc, the last three the
largest of all.  Very few bristles.

Pasterior Antenne, with rami about equal.

Mandibles, Re a little larger than Ri; masticatory plate short with strong teeth, Si
thick, and a bunch of very strong stiff’ haivs, with three smaller bunches on the surface of the
plate.  Two inner tecth sharp and thin, two middle thick and short, two outer broad-based,
curved, and pointed, with some distance between.

Maxillie, outer lobes poorly developed. Ie'1 with only four, Re large, curved inwards at
apex, with only nine bristles; Li 1 with fourteen bristles, hooks thin and long; Ii 2 and 3
each comparatively large, with only one bristle each; Ri 1 and B 2 coalesced into a small
lobe, with only one apical bristle. ' '

Anterior Fooljaws comparatively powerfully built. B 1 and B 2 similarly long, proximal
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lobes small, with I, 1=1, I, 2=1, L, 3=3, short bristles; I 4 with five—two short (one
a combed hook), and one a long, broad-based, curved comb hook. Ri with five very long,
broad-based, comb’ hooks, curved inwards towards apex, and with armatare only on distal
third, ‘T'hese hooks resemble those in the last.species.

Posterior Fooljawos, with B1: B2:Ri=6:6:4. B 1 thicker than B 2, and nearly one-
half as thick as long ; only one bristle in middle, and three at inner distal end. .

B 2, with three short bristles distal of ‘the middle, the most distal one twice as thick as
the two others, and densely feathered.

"T'wo bristles at inner distal extremity, one very minute, the other thick.

Ri with three, three, two, five bristles; first three Jjoints distinct, fourth and 6fth less
distinct. Ri 1 and 2 equal, and a little longer than the similarly equal Ri 3 and 4. Ri 5
very short.

All the bristles of the Posterior Footjaw are extremely short, the largest terminal bristles
only as long as the whole Ri. :

First feet : Ri=1, Re=3.

B 1 and B 2 cach with Si. Re 3 longer than Re 1 and 2 no Se on Re 1 or Re 2, but
two on Re 3: one in the middle of the outer margin, and one at the end.  Saw nearly as long

ns the whole Re, and armed with fine teeth. Tour Si on Re3. Ri clongated and extending
beyond the distal margin of Re 2.

Second, third, and fourth pairs, Ri=3, Re=3.

In the sccond pair the whole Ri is only as long as Re 1 and 2, Ri 2 being nearly twice ns
long as Ri 1, Ri 3 as long as Ri 1 and 2, Ri 1, with outer distal margin ending in spine.

Re 3 as long as Re 1 and 2, Re 2 twice as long as Re 1; end-saw shorter than Re 8, and
with strong tecth. Si=5, Se=3. '

B 1 with Si; B 2 without Si.

Third fect : Re 2, with a long thin Se at outer distal margin,

Re 8, with three small Se, the segment long, as in the fourth pair,

Fourth fect : B 2, with only a small external marginal Se. Re 2 much larger than Re 1,
Re 3 longer than Re 1 and 2, and end-saw with strong teeth, and half as long as Re 3. Re 3,
with three Se and five Si.  Ri 1 smaller than Ri 2, Ri 8 much longer than Ri 1 and 2.

Fifth feet, with three scgments, basal much the largest ; second and third small, a rather
long spine at the end, nearly as long as the two last joints, and a very small spine also at the
apex of the Inst segment,

The two preceding species differ in size and shape of body, in the characters of the rostrum,
to a smaller extent in the Posterior Footjaws and Maxillie, and in the segmentation of the
second pair of feet. They, however, agree very much in the peculiar anatomy of the Anterior
Footjaws and fifth feet, and in the number of spines and bristles on the exopodites of the feet,
and the relative size of the scgments, On this ground I group them together, especially as in
the latter the anatomy of the abdomen indicates that the animal in not fully adult. It may
be desirable eventually to separate these species into other genera.  The characters of the
Anterior Footjaw are quite peculiar, and unlike any other known genus,
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AUTANEPSIUS 99 ‘i
N . . l‘f ;;.3&:
AUTANEPSIUS* (nov. gen.). i E
: . A yff!';‘
Body long in proportion to Abdomen, withor without properrostrum, angles of last "Thoracic i
segment pointed, Abdomen of 4 segimented. irst feet, Ri of 1 sccond feet, Ri of 2; and i ?‘L'}

ML

in third and fourth feet of three segments.  No fifth pair.  Anterior’ Antennie short, Posterior
Antennie with both. rami nearly equal in length, Anterior Footjaws short, Posterior pair
extraordinarily long, and the distal bristles with very peculiar armature. Mandibles with Ri
very small, Maxille with basal very large, outer and inner lobes and Re very simall.

"This genus has a resemblance to Awgaptilus only in the fact that the Dristles of the
Posterior Footjaw are armed with very peculiar sensory processes, not cups as in the first-named

T
A
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genus, but wing-shaped membranous-looking processes, which at. first sight and under low
magnification recall Augaptilis, but under higher magnification are scen to be quite different.
"The new genus Pontoptilus, vecently established by Professor G. O. Sars, rescmbles it in some
particulars, but is strikingly different in others—e.g.:

.
\
SEnTEIATTR

3 Pontoptilus. . Auntancpsius. {
Abdomen of four segments. Abdomen of four segments. - {l
Re of Posterior Antennre much longer - About equal. . K

; than Ri. I
Maxillie, basal large, other lobes rounded Basals large, inner lobes well developed { :

; and with short bristles. ' with long bristles. :l

: Iect, five pairs. Feet only four pairs. | b

- Posterior maxillipedes, with or without Without “buttons,” but with peculiar o Yk

1 “buttons,” in size more or less equal appendages of large size. i

to the Anterior pair.

‘ Clenrly, the two species mentioned below differ in most important points from Ponloptilus
s (Sars), though related to this and to Augaptilus, in the fact of bristles of the maxillipedes
being transformed into sensory organs. '

ey

Autanepsius Major (nov. sp.). Plate XIIL

? 815 mm. long. (Cephalothorax, 6:G; Abdomen, 1-55 m. long.) Abdomen short,

. + not quarter the length of the thorax. Iead oval, rounded, ending in front in a short blunt
onc-pointed rostrum 3 broadest part of the C'1 about the middle: Ce e Th 1, last two
segments separate, Inst segment on cach side with short blunt Iateral points; head as long as
the rest of the Cephalothorax.

Abdomen of four segments, the genital as broad as long, and as long as the rest of the
abdomen ; furcal segments as broad as long, and a little longer than the anal, broader at \
the base than at the end. The bristles are much broken ; the innermost, however, which is
preserved, is twice as long as the abdomen, the one external to it is ncarly as thick (length

-~y

* adrarépios—Qreok, a cousin,
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40 PLANKTON STUDIES

unknown), the outer one is very thin and short. In addition to these three apical bristles is
a similarly thin and short bristle arising from the middle of the external margin; the inner
margins of the furcal segments are haired, The abdominal segments along their posterior
margins are strongly pectinated. ' ) g

Anterior dntennee : not quite as long ns the CT, and of twenty-four segments (8 A 9)
very densely bristled, many bristles being very long, especially on the third, seventh, eighth,
cleventh, thirteenth, fourteenth, twentieth, twenty-third, and twenty-fourth segments. ‘I'he
cighth joint twice as long as the joints before and after, from the ninth to twenticth all
nearly the same length, the twenty-first shorter than the Ewenty-second ; the twenty-fourth
only half as long as the twenty-third, ‘ '

Posterior Antennee: Re a little longer than Ri; the former of seven segments,

Mandibles : Basal and Re of normal size and shape ; Ri very small, only half as hroad or
long as Re, and with two segments, Ri 1 with one short bristle, Ri 2 with five very short
weak bristles. Mnsticatory plate with five outer powerful teeth ; the innermost spine shaped
with a strong bunch of hairs at the base.

Maxilliv, B 2 lengthened with short R i Re small. Li 2 and 8 well developed lobes. 1.e1
small, with nine bristles, Re=1] : Rj =15:B2=5:Li3=4:Li2=3. 1i 1=10 hook bristles.

Anterior Footjaws comparatively vory small, the lobes small and rather compressed ; Ri
distinctly of three segments, its bristles stout, “file like, two of the three bristles of the fifth
lobe of the same character, the lobe jtself longer than the proximal four lobes, which are about
cqual size, with three stout bristles in cach lobe, two of them at least twice as long as the
third, and densely feathered with widely-npart bristles,

Losterior Footjaws of extraordinary length and size, more than three times as long as the
Anterior pair, and one and a half as long as the fourth fect: B1:B 2. Ri=28:80:8. Riis
thus very small, of five segments, with ten long slightly curved broad-based and tapering bristles
with extraordinary sensory processes upon them in the distal half, as in the next species
(A, Minor). '

First pair of feet : Ri= 1, Re=3. The two basals without Si, but with haired inner margins,
Re 1 without Se or Si; Re 2 with very strong Se and one Si; Re 8 with four S; and one S,

Second feet: B 1 with Si, B 2 without ; Ri=2, Re=3. Re 1 small, with one Se and
one Si; Re 2 with long stout Se, and a short spine internal to it and one Si; Re 3 with
three Se, the distal one much larger than the two proximal, four Si, and long closcly-toothed
saw longer than Re 3. Ri 1 small with one Si; Ri 2 three times as long as Ri 1 with five Si,

Fourth feet: B 1 with Si, B 2 without. Ri and Re=3 each.” Re 1 < Re 2< Re 3;
marginal Se of Re € and 8 rather larger than the others; saw closely toothed and much longer
than Re 3. Re 3 not quite twice as long as Re 2, Se=1:1:8; Si=1:1:4.

Ri more than half as long as Re, Ril < Ri2 < Ri8. Ri 2 with short spine, inner
distal margin. Si=1:1:5.

No fifth feet.

This species differs from the following (4. Minor) in its much greater size, stronger points
on the last Thoracic segment, and in small particulars in the structure and number of bristles
of the oral orgaus,




PART Il

[ Nowi.—Drofessor G. 0. Sars has informed me that the genus Megacalanus (Wolfenden)
is identical with his genus Macrocalanus (Sars) (Bull. du Musée Océanog. de Maonaco), and
Megacalanus Bradyi is the same s his species Macrocalanus longicornis, and that my name.
Megacalanus, however, has the priority over Macrocalanus. He also informs me that the
species desceribed by e as Megacalanus princeps = Calanus princeps (Brady) is not that
species, but = Bathycalanus Richardi (G. 0. Sars), ‘and that Brady's Calanus princeps is a true
Megacalanus, differing from M. longricornis (G 0. 8.) = Mcgacal. Bradyi (Wolfenden), in
the strongly recurved frontal appendages, somewhat shorter Anterior Antenna, and the dense
ciliation of the spines on the Anterior Maxillipedes, which otherwise are quite normal in
appearance,

“The genus Rathycalanus differs from Megacalanus in the peeuliar armature of the
frontal part and in the somewhat different structure of the maxille and maxillipedes (both
pairs), and in the structure of the first pair of fect, which are withont the hooked process of
the second basal, and have the outer ramus composed of only two joints.”

By the kindness of Dr, Calman, I have had the opportunity of examining the original
(mounted) specimen of Brady’s Calans princeps at the Natural History Muscum, Kensington.
The only parts available for examination are preserved on a slide.. The head appears to be
somewhat pressed out of shape, but is produced frontally, without appearance of any crest or
of spines (as in Bathye.); the rostral processes are stiff, thick, like Bathycal.; the maxilla
vesembles that of Zleterocalanus ; the bristles of the Anterior TFootjaw are also alike, and those
of the Posterior Footjaw are delicate and short, and the first feet have a three-jointed Re.

Nor ean Brady’s Cal. princeps be regarded as a Megacalanus, differing in the rostrum,
Anterior Footjaws, hook of the first pair, and joints of the Anterior Antennae.  Ixcept for
the crested head, it bears a close resemblance to fetferocalanus. Unfortunately, in the absence
of a whole specimen, it is impossible to completely identify Brady's original specimen with
certainty, beyond saying that it is not Megacalanus or Bathycalanus. 'The description given
by Professor Sars of the genus Batlycalanus (Sars) is :

Rostral appendages rather delicate, straight, and ending in acute points; maxillipedes
strongly developed, anterior very thick, and with the exterior spines extremely prolonged and
delicate, ending in hooks; the posterior rather elongated, with the three terminal spines very
strong, and curved in the form of a scythe; Re of first pair of only two segments.

1. Richardi 10-20 m. long. CT more than three times as long as Ab,, fusiform,
more retracted in front than behind, Ce | Th 1; front a little prominent, and immedi-
ately in front of the rostral spincs, are two little horns. AA very delicate, and nearly
twice as long as the CT.  Feet like Mogacalanus ; genital segment a little prominent
ventrally., T'urcal segments short. :

With regard to Brady's illustrations of his Calanus princeps in the ¢ Challenger Report,” it

must be remarked that these are defective as regards the drawing of the maxilla; and the
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20 . PLANKTON STUDIES

head, which is not figured by Brady in his specimen, is produced in front above the rostrum,
but is without armature or spines or hairs; and the rostrum is formed by two stiff prolonged
rami, without spines or filaments, and is quite different from a Megacalanus vostrum or head.
The Anterior Footjaw has the long, vibbon-shaped, terminal bristles, densely ciliated, as
in Brady's drawing; the Dosterior Footjaw has only very slender and short bristles, the
terminal ones not ciliated, and only as long as the B 2 4 Ri of this organ.  The Re of
the maxilla appear to be rather longer than the B 2,

"The first feet have the Re of three segments, with only two Se, and no trace of & hook on
the B 2

"The head of Bradys specimen is somewhat pressed out of shape, and it is not casy
to identify the animal with any certainty.

In further elucidation of the species described by me in the preceding paper as Mega-

" ealunus princeps = Cal. princeps (Beady) = Bathycalanus (Sars), I give a figure of the head

(Vlate VIIL). This is scen to be suddenly narrowed anteriorly, armed with two little spines in
the front nud two short bristles, and to have two long, stifl, rostral processes, of quite peculiar
character.  In the lalter it agrees with Brady's apecimen ; not, however, with the shape or
armature of the front of the head, and Megacal. princeps also differs from Brady’s specimen in
the long, ribbon-like, denscly-cilinted bristles of the Posterior Fooljarwo (as well as of the
Ant. Footjaw) in the first feet, which have no eaternal marginal sctw, except on Re 33 nnd
also in the Maxilla, in which the Re does not extend beyond the distal margin of the Ri 3,
nor is it so recurved.

It is, therefore, clearly not identical with Brady's C. princeps.  As to its identity with*

Bathycalanus Richardi (G. 0. Sars), the following points of difference scem to exist:
Cephalothorax only twice as long as the Abdomen (not over three, as in Sars® specics), the
first fect with Re of three segments (only two in Sars’ species). ‘The rostral processes are not
‘asscz grélesy but strong, and rather thick and rigid.
The largest specimen I have met with was 12:50 mm. long, and in this the furcal segments
had been broken off, so it appears to be of greater size than Savs' 1. Richardi. ‘
Consequently, I feel justified in describing it as another species, which T designate Bathy-
calanus maximus (sce Vlate 1.) = Megacalanus princeps (Wolfenden)],

Another remarkable example which does not appear to agree with either Megacalunus or

" Bathycalanus 1 describe below.

HETEROCALANUS (n. gen.).

Distinguished from Megacalanus and Bathycalanus by the shape of the head, which has
a prominent dorsal crest, ending in front in a small helmet, by the very globose genital seg-
ment, the Anterior Footjaws armed with broad and very long cilinted bristles, as in Bathy-
calanus, the posterior jaws with only weak bristles, and the first foot with a three-jointed
exopodite, without Se on the first two scgments,
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Heterocalanus Medius (nov. sp.). Dlate VIIL

Size.—§ 1075 mm. Cephalothorax about four times as long as the Abdomen.  The
breadth of the former is over twice that of the Abdomen in its widest part (Genital Segment).
Iead separate from "Th 1 Jast two thoracic segments rounded, and but little produced at the
margins  Head not narrowed in front, as in the last genus, but dorsally trinngular-shaped,
and with prominent keel ; in the three-quarter aspect quite distinct as a short, frontal helmet
process.  No spines-or bristles on the front as in the last genus; only a very little tubercle
above the rostral processes, which are strong, stiff, straight processes, of rather uncqual length,
without terminal filaments or spines, and closely resembling the same in the last genus. The

Abdomen is stout, the genital segment very globular, a little broader than long, and half

as broad again as the next segment § in Interal aspect above very concave, below very convex

ventrally, with a cleft in the middle. Anal segment (fourth) very small, and furcal scgments
one-fifth longer than brond, and about as long as Ab 8 + Ab 4. (All tail scte unfortunately
broken.) Anterior Antennwe unfortunately broken.

Posterior Auntennee with Re only a little longer than Ri, and of eight segments. An
cxtremely small bristle on B 1, and two similar on Ba.

Maville with Re large, oval, and extending heyond the end of Ri. B 2 rather pyriform
Ri small, with three imperfect segments. Bristles arc: Tel="7;Re=11; B2 =2, very
short and delicate; Ri 1 + 2, with onc very short; Ri 8, with four long and one very short :
5Li 8 = 2short; Li 1 = 10 hook bristles.

Anterior Fooljawes like Megucalanus princeps (Wolfenden); very short, delicate bristles on
proximal lobes, and very long, ribbon-shaped and densely-ciliated bristles on the last lobe
and endopodite, twice as long as the whole limb.

Posterior Footjaos proportions of B1: B 2: Ri =20:19:10. B 1 nearly three times as
long as broad, B 2 nearly five times as long as brond. Ri about half as long as each of the two
basals.  Bristles of all very delicate, short and thin ; the terminal bristles of Ri not so long
as Ri + B 2; those of Ri 1, 2, 3, not more than half the length of the end bristles.

Tn the bristles of the Post. Footjaw this species closely resembles the original C. princeps
of Brady—i.c., they are thin and weak. -7

All feet of three segmented Re and Ri, and of the type resembling those of Mcgacalanus
and the lnst genus.

First fect: Re and Ri =8. Re 1 and Re € without external marginal spine. One
occurs on Re 3. Si of Re = 1:1:5. No hook on basal. _

Sccond feet : Ri only just reaching beyond the end of Re 2. Re 3 longer than Re 1 42,
and over twice as long as broad, with three Se and an end-saw half as long as Re 8. Si of Re
=1,1,5.

Fourth feet: Re greater than Re 1 + 2; end-saw not quite half as long as Re3. Red

with threce Se. Siof Re=1, 1, 5.

Fifth fect generally like the others, but smaller ; only three-quarters as long as the fourth
pair, Re 2 with, however, only two marginal Se ; end-saw three-quarters as long as Re 8. Si
of Re = 1, 1, 4. Basals not so convex on inner margin as in the other feet, being nearly straight.
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Of the three genera described in this work :

1. Megacalanus (Wolfenden) (M. Bradyi) has a dorsally, rather triangular-shaped head,
rostrum of ordinary type, head not narrowed in front, but produced between the Antennwe
into a round process, also visible dorsally. A.1%J. and P.IJ, with bristles of ordinary
character. First fect, Re = 3 segments, with three Se, and hook on B 2.
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P f; »: 2. Bathycalanus (Sars) (B. maximus, Wolfenden), head very narrowed in front; two little
! : é_‘ ! frontal spines ; long, stiff peculiar rostrum.  A.J.J. with long, ribbon-shaped, densely-cilinted
b3 bristles. I1%.J. with terminal bristles of the same character in this species.  Mx with Re not
{'}: f’ : quite so prominent as in the next species, otherwise greatly resembling the two allied genera.
.'iﬁ .f‘,i " . First fect, Re with two (B. Richardi), three (mazimus) segments, and (in /2. maximus) only
RS R one Se,
;\' i‘ ,': 3. Heterocalanus. — I Bathycalanus is dfstinguishcd genevically from  Megacalanus,
:: ;{ N especially by the shape of the head, proportions of the body, structure of the maxillipedes
. v and first feet, then this specimen must be considered generically distinct on the ground that:
i 5:; . The head is different, being triangular and crested.
4’ The Abdomen and especinllyithe genital segment is much more robust than in the others.  ~ ;
‘The Anterior and Posterior Footjaws are dissimilar in their armature; the former with - i

strong, thick, long, ciliated, terminal bristles ; the latter with short, dclicate bristles.
- The first fet have a three-jointed Re, of which Re 2 and Re 8 have each a marginal Sc.

GENUS LUCICUTIA. ;

Lucicutia Ovalis (nov. sp.). Plate IX.

? length 1'5mm.  C'T' over twice as long as Ab., and not twice as long as brond.  Anlerior
hody very broadly oval in shape, head evenly rounded, and Inst segment with rounded margins,

CT of four segments clearly defined at the edges but not on the back.  Whole animal of delicate

build.  Abdomen with large genital segment, nearly ns long as the next. three segments, the

Wl anal a little longer than the preceding, and the furcal segments nearly three Limes as long as
iy broad, and two and a half times as long as the anal. The furcal segments are divided into H
" !;'.'J o two cqual portions along the outer margin by the origin of the Se. Of the four apical and }
C f‘ i similnrly thick bristles, one on ench side is much longer than the rest. ‘I'he genital segment . ;
; . '5, is very protuberant ventrally, and bears the same dark-coloured egg-shaped swelling, with ‘
‘: ' ‘ ' downward prolongation, found in many Lucicutias, . i
S ‘Ad A4 of twenty-five joints, and about three joints longer than the whole body, the twenty- ,
S fourth joint a little longer than the twenty-third, and twice as long as the twenty-fifth., Al i
ot bristies of the antennme joints short. : i
“ PA with Re and Ri of about the same length, the Re of cight joints, the distal onc as i
-,g large as the preceding six segments. ]
i Mandible masticatory plate with eight tecth of about equal length, the outer five i
" . triangular, and larger than the inner teeth. |
W i
Lo |
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A.F.J. with weak lobes, and bristles of usual Lucicutin type.

PRJ.BY:B2:=12: 14 : 14, the R of five distinct segments. R 1>Ri 8>
Ri 3> Ri 4> i 55 all bristles weak. '

Tiist feet with Ri of two segments, and a tube process on the second basal.

Second to fourth feet with Ri and Re, and Re of first, each of three segments, the Ri short
(not reaching beyond the distal margin of Re 2). o

In the sccond pair Re 8 with five Si, three Se with large ‘'secondary spines ; end saw:
Re3=8:13.

‘In the fourth pair Re 8 with five Si, and three Se, but below the proximal Se is a deep
excavation of the margin (without trace of Sc).

Re 8 longer than Re 1+2, and end-saw : Re 3=9:144. :

Fifth fect Jong, Ri very short, not half the length of Re, and of three scgments with
respectively 1, 1, 5, bristles. - ' )

Re 1 longer than Re 2 or Re 8, which are about equal. /

Re 2 at its inner distal margin bears a short sabre bristle, and the end-saw of Re 3 is
very shott, and not more than one-third the length of the Re 3, N

’

GENUS HALOPTILUS.

Haloptilus Longimanus (nov.). Plate IX.

9 672 mm. long. (CY 54, Ab. 1'3.) Abdomen only a quarter as long as the forebody.
Ilead cvenly rounded and not triangular. Genital segment large, longer than the remaining
scgments.  Furca about as long as the last two segments,  Anal segment very small. - dnterior
Antenne not reaching the furca, and of twenty-five segments.

Post. Antenne: Re about one-quarter longer than Ri, and of cight joints, the last

very long. _ .
Mandibles : Masticatory plate stout with strong teeth; BB 2 with. three bristles, Ri longer

" than Re.

Maille : The first inner lobe very large and square-shaped, Li 2 a large lobe with four

+ bristles (not shown in the figure), Li 8 small and with four bristles, B 2 short and with three

bristles. Ri small, unsegmented, and with five bristles. Re large and with nine bristles. The
basal and inner lobes arc extremely small in comparison with the large square inner first lobe.
Ie 1 small, square-cdged, and with nine long bristles. :

Anterior Footjaws about as long as the posterior pair. Iirst basal with only two very
small lobes distally, ench with three bristles. B 2 clongated and with two long hooks and one
short bristle at the distal end. Ri small, distinctly three-scgmented, and with nine long,
curved hooks, tooth-combed in the distal half.

Posterior Footjaws comparatively short, and with broad basals, and Ri much narrower.
B1,B2 Ri=12:8:6. B1 three-quarters as broad as long. Ri distinctly five segments,
with eight long, curved hooks as in the Ant. Footjaws, the terminal two the stoutest; all tooth-
combed in the distal half, two short dorsal bristles on Ri 5.
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AUTANEPSIUS 41

Autanepsius Minor (nov. sp.). Ulate XIIL

9 48 mm. long. CT nearly four times as long as the Abdomen ; the former of five
segments, the head separnte from the first thoracic scgment, the last segment with slightly
pointed distal margins. IHead in front evenly rounded, with no prominence and rostrun as
in the last species.  Abdomen of four segments, the genital a little swollen ventrally.

Anterior Antenna of twenty-four segments, short (not as long as the CT), and with long
and numcrous bristles. ' :

Posterior Antennee with i and Re about equal, the latter of eightsegments.

Mandibles : Re twice as long and thick as Ri, the former of four, the latter of two
segments ; B 2 with only onc marginal bristle. The masticatory plate with powerful short
tecth. Bristles of Ri not half as long or as thick as those of Re. '

Maxille : Le 1 with cight, Re with cleven, B 2 with five, Ri with fourteen bristles ;
Li 1 with thirtcen hooks, Li  with four bristles; B 2 and Ri coalesced, long, and broad ; Re

very small,
Anterior Footjaes: B 1 long comparatively; B 2 and Ri small, but the latter distinctly

three segmented. Lobes all small, the proximal especially so, and rather crowded together,
L1, 1.2 1.3, L 4 with three bristles each ; I, 5 with two bristles. The six bristles of Ri are
strong, curved outwards, and densely feathered in the distal third, '
Posterior Fooljaws: B1: 132 Rips22:22:9. Ri very short, of five distinct segments,
the sccond the largest. B 1 three times as long as broad, B 2 nearly four times as long as broad ;
the marginal bristles of both basal Jobes wuch reduced.  The bristles of Ri long, nine of them
armed with very peculinr processes, not stalked as in Augaptilus and not bearing any
resemblance to the cups of this genus, but as in the last species.
: Swimming Fect.—Tirst pair: Ri=1, Re=38. Re 1 without Sg : Re 2 with long Se.
Si=0:1:4. .
~ Second pnir.: Ri=2. Re in both feet broken.
Third and fourth pairs : Ri = 8. Re in both pairs broken, but probably =3.
- No fifth pair. ' -
The fect were much broken in this, the only specimen occurring in Gauss sample from
station, October 9, 1903 ; vert. 3,000 metres. : '

GENUS SPINOCALANUS.
Spinocalanus Magnus (\‘\’olfcndpn, J. M. Biol. Ass., vol. vii., 'April, 1904). Plate XIV,

"This species, which was bricfly .(lcscribcd by me as above, and subsequently also by Farran
(Report Fisheries Iceland; 1905), appears to have a very much wider area of distribution than
imagined. In the Gauss collections I have met with many examples not far north of the ice,
and in my own collections I have taken it in the Atlantic at the entrance to the Straits of
Gibraltar. ’ '

The species from the latter locality agrees closely with that from the West of Ireland,
: 6 -
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42 PLANKTON STUDIES

and 1 have no doubt that they are identical. That from the Antarctic seas also agrees
generally, but there are certain points in which it differs, enough to justify making a new
specics.  As my former notes (/. M. B. Ass.) were very brief, T here supplement them with a
fuller deseription of this species, which appears to be a‘deep-water form. For instance, in the
Gauss collections, it appeared at Station 3, iv., 03, in a ground collection at 3,223 metres, and
at three other stations in vertical hauls from 3,000 and 1,200 metres respectively, and at Station
43 (Straits of Gibraltar) of the Sifver Belle at 360 fathoms, in the closing net.

? 275 to 280 mm. C1T three and a half times as long as the Abdomen.  ITead evenly
rounded, dorsally roughly triangular. The Cephalothorax is two and three-quarters as long as

L broad, the broadest part of the body being posterior to the mid line of the animal. The scpara-
tion of head from the first segment is indicated only by a faint dorsal line.  Rostrum is entirely
absent. The two last segments of the Thorax are separate, the posterior are produced for-

A R S L AL e A e 5,

wards, with rounded margins, and overlapping the upper half of the genital scgment.

The Abdomen of four segments has the genital rather protuberant, and as large as the
next three, the second, third, and fourth segments equal in size, the furcal scgments a little
longer than the anal, and rather longer than broad. The furcal bristles ave four apical and
LR one very delicate and short on the inner margin, and one of the bristles of the left side is much
thickened (and elongated ?).

!., Anterior Antennme of twenty-four scgments (the eighth and ninth coalesced, twenty-fourth
‘- separate from twenty-fith) reach just a little beyond the end of the furca. The basal joints
are thick ; the distal joints taper, and are narrow distally.
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DPostcrior Antennee with six-jointed Re, which is only a little longcr than the Ri. Re 2
equal in length to Re 6, and not twice as long as broad.
ey Mandibles with rami of nearly equal length, basal longer than broad, with three marginal
Dristles, the proximal the strongest, the distal one naked, the Ri 1 rather large. The mas-
ticatory plate with one very large, conical, sharply-pointed external tooth, and four sub-equal
thinner tecth, and a deeply-trifid inner tooth. '

Maxillwe with 13 1 lnrge with proximal bristle very long; Li 2 with five, Li 8 with four
bristles; B 2 about as long as broad with five bristles Ri broad and distinctly segmented, Ri 3
very small with fifteen bristles. The Re reaches to the end of Ri 2, and has eleven bristles.

¥
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g Le 2 without bristle, and Le 1 with rather straight margin.
i ( , i Anterior Footjaies with very short Ri, L 1 and L 5, with four bristles each, the others with
"2 three. L 4 with a rather stout, broad hook toothcombed on the inner side, and with stiff
: ‘3 : hairs externally. OQuter margin of B 2 not very convex.
- % * Posterior Footjawos with B 1 rather longer than B 2, and Ri longer than either basal;
: ‘Ji g Ri 2 long. A stout and long feathered bristle dorsally on Ri 4. On the surface of B 2 arc a
Ui ' few spines.
oy -
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GIENUS SPINOCALANUS 43

First feet, Ri=1, Re=3. Re 3 with four Si, the Se of this ramus are long and thin, B |
without B 2 with long marginal bristle, and on this segment at distal inner margin is a group
of species with hairs proximally. !

Sccond feet, Ri=2, Re=3. Ri 1 and Re 1 are small, Ri 2 over two as long as broad, an

accessory lobe with cight long strong spines. Re 3=Re 1+2, and is three as long as broad,
the saw as long as Re 3, lanceolate and broad proximally, with crenated and not toothed
margin. - No spincs on basals, but a row of stout short spines on the surface of Re 3, and on
Re 2 nn oblique row of nine long spines.

“Third fect, Re 3 is three as long as broad, and its saw a little shorter than the segment.
No spines on basals, but a row of scven long spines on Ri £ and Ri 3, and a row of cleven or
twelve long spines on Re 2, and six short ones distally on Re 3. :

Fourth fect, B 1 extended, and a row of several stiff spines encircling the segment just at
the insertion of the Si; Ri £ and Ri 3 with rows of long spines on the surface.

Fifth feet absent.

Only young and immature males were found.

Spinocalanus Antarcticus (nov. sp.). Plate XIV. -

‘I'he animal which occurs in the Antarctic Ocean is very closely allied to the Atlantic
species, and but for the different shape of the Cephalothorax would undoubtedly be regarded
as the same species.  This is, however, so distinct that it may be preferable to distinguish them
as separate species.

9 2:25t0 230 mm. Cephalothorax four times as long as the Abdomen, with rounded head
and no trace of rostrum. ‘The dorsal curve of the body is more pronounced than in the other
specics, and the greatest breadth is anterior to the middle of the body, and occurs where the
imperfectly-marked line of segmentation between the head and 'Th 1is evident. The thorax is only
two and a quarter times as Jong as broad. The last Lwo segments are separated, and the lateral
prolongations of the last segment are much less pronounced than in the Atlantic specimens.

.The Genital segment. is not longer than the next two combined, and the furcal scgments are a

little longer than broad. The Anterior Antennie do not reach beyond the end of the third
abdominal segment, and are thus much shorter than in the previous species, In other respects,
asregards mouth organs and feet, the two species are identical. .

The & is much smaller—viz., 1°8 mm, (Plate XIV.)—and posscsses a fifth pair of feet, of
which the right is the longest, two and a half times longer than the other. Each is of
five segments.

Leftfoot: B1:B2:Rel:Re2: ReB3=10:8:7:7:4. Thelastsegment pear-shaped,
with short, delicate terminal spine.

Rightfoot: B1:B32:Rel: Re2:Re8:=27:24:30:14: 6. B 2 with a club-shaped
extremity and tuft of short hairs on the inner distal margin; Re with a tuft of short, marginal
bristles ; Re 8 spoon-shaped with margin doubled over.
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44 PLANKTON STUDIES

GENUS AMALLOPHORA (Seott).
Amallophora Rotunda (nov. sp.). Plate XV, .

? 215 mm. Head quite evenly rounded, without any trace of crest, and with rather long,
delicate bifurcate rostrum. Ce~Th 1, the last segment of which has evenly rounded and not
produced margins, the two last segments being separate.  Abdomen not more than a third as
long as the Cephalothorax, the Genital segment as large as the following three segmients, the
anal very short, and, together with the furcal segments, only three-quarters as long as the
genital.  The furcal segments are only as long as broad, and as long as the anal segment.,
Each of the abdominal segments is fringed with pectinations,

"The animal, though small, is robust, the Cephalothorax just half as broad as long, and
thus much more rotund than any other specics of Amallophora, except A. brevicornis (Sars).
The Anterior Antennwe were broken off. Posterior Antennme with rami nearly equal, the
Re a little longer than Ri, Mandibles with Ri longer than Re.

Anierior Footjwos small: B 1 longer than I 2, the lobes small and compressed, with

' vespectively 8, 2, 3, 3, bristles, the last lobe with one delicate hook bristle, the endopodite with

three amalliform processes and two vermiform, long and thin. — ‘

Posterior Footjaw: B'1: B 2 : Ri=20: 26 : 16. The first basal much wider than
the second + Ri of five distinct'scgmcnts, the second the largest.

First fect : Ri=1, Re=3 with three Sc.

Second fect: Ri=2. Ri 2 very long, with a few scattered prickles on the surface.

Third feet: Ri=3, Re=3. Re 1, 2 and 3 with rows of small prickles on the surfuce.

Fourth feet completely broken. '

Fifth feet: A common basaland a long segment imperfectly divided into a short proximal,
a middle, and a short distal joint. The latter has, at the Junction of the two distal segments
on the outer margin, a short spine, and apically on the last segment a very short external
spinelet and longer spine internal.  On the inner margin, at the junction of the middle and
distal segment,.is a long, rather thick and sl ightly denticulated bristle, in length equal to the
foot, excepting the basal portion. '

This copepod bears considerable resemblance to A. hrevicornis (Sars)—¢ Crustacene of
Norway,” vol. iv., 1903, DIlate 36—but differs in being slightly larger, the furcal segments
shorter, the head more rounded, and especially in the three-jointed outer ramus of the
first feet possessing three well-formed Se; and also in the slightly different form of the fifth
feet, which are imperfectly three-segmented, have two (instead of one) denticles apically, and the
large inner Si is only the length of the foot, instead of being twice as long, as in 4. brevicornis,
A. obtusifrons (Savs)—DBull, du Musée Océanog. de Monuco—is twice the size, though. the fifth
feet appear to resemble. Captured by the Silver Bellc at Station lat. 48° 12° N,, long.16° 26’ W.,
1904. ' : :
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i EUCHIRELLA : Maxina (9, 10, 11); Brevis (3, 4, b, 6); EroNaata (12, 18); 8rinosa (1, 2) ; HirauTA (7, 8).
HETERORHABDUS : Mason (& 14); Brevicaunia (15).
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HETEROCALANUS Mrmux (3,2, 3, 4 5 BATHYCALANUS (6, 7, 8).
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BIMPLEX (1, 2, 8); SBURCRIATATUB (4 b, 8); MaonUR (7.8, 9).

. XANTHOCALANUS




l/
~Q,

XANTHQCALANUS Calaninua (3, 4, 6).
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9, 10; 11, a portion of a bristle of the AF.0),
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awn ciliated, but all aro similar,

v 2,3, 4,56); Mason (6, 7, 8,
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AUTANEPSIUSB: Mason (1); MiNon (2, 8, 4, 5).
Novi.—Only two of the bristles of the I.F.1 are drawn with sensory processes. Fig. 4, a small portion of one of them magnifiid
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