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ABSTRACT

A systematic study was made of the calanoid copepods in
seven plankton samples collected between lat. 30·00' N. and
lat. 42·20' N. along long. ISS· W.

Sixty-four species belonging to 17 ·families are recorded.
Measurements, descriptions. and illustrations are gh'en for

The systematics and distribution of the
planktonic copepods of the North Pacific have
been widely studied, but such investigations
have largely been limited to peripheral waters.
Outstanding are the papers by: Esterly (1905,
1906, 1911, 1913, 1924) and Davis (1949) for
the eastern Pacific; by Mori (1937), Tanaka
(1956a, 1956~ 1957a, 1957b, 1958, 1960, 1961,
1962,1963, 1964a, 1964b. 1964c), and Vervoort
(1946) for the western Pacific; by Brodsky
(1950) for the northern Noi-th Pacific; and by
Grice (1962) for the equatorial Pacific. The
copepod fauna of the vast area of the open
North Pacific, however, has been relatively
little studied, although several early expedi
tions visited the area and yielded lists of local
species (Dana, 1853, 1855; Brady, 1883; Gies
brecht, 1895; Wilson, 1942, 1950).

This paper is devoted to the systematic study
of the calanoid copepods in plankton samples
from the central North Pacific taken during
cruise 29 of the research vessel Hugh M. S·mith
of the Bureau of Commercial Fisheries. Most
of the laboratory work for the study was com
pleted at the Bureau of Commercial Fisheries
Biological Laboratory, Honolulu, Hawaii, in
1958 and 1959 under a fellowship from the
International Cooperation Administration of
the United States.

MATERIALS AND METHODS

The materials for this study consisted of
seven plankton samples collected between lat.
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most of the species. Two species. Ellchil'ella IInispilla and
ErlC'haeta wrighti. are described as new, and the hitherto un
known female of Celltropages elegalls Giesbrecht is described
for the first time. Calocalanlls tell/lis Farran is reported for
the first time from the Pacific Ocean.

30° 00' N. and lat. 42° 20' N. along long. 155°
W. The samples were taken in oblique hauls
with a l-m. (mouth diameter) net. The front
and middle sections of the net were made of
30XXX silk grit gauze (apertures averaging
0.65 mm. in width), and the rear section and
bag of 56XXX silk grit gauze (apertures aver
aging 0.31 mm. in width) . The hauls were from
a depth of 14;0 m. and lasted about 30 minutes.
The amount of water strained during each haul
was measured by a flowmeter in the mouth of
the net. The collecting methods for plankton
samples adopted by the Biological Laboratory,
Honolulu, have been described in detail by King
and Demond (1953).

The pertinent data for each plankton sample
are given in table 1. Hydrographic data ob
tabled during Hugh M. Sm.ith cruise 29 have
been published by Graham (1957).

Only small quantities of the original samples
were examined. Subsamples were obtained by
using the Folsom Plankton Sample Splitter
(McEwen, Johnson, and Folsom, 1954). The
specimens of each species contained in the ali
quot were counted to determine the numerical
abundance of the common species. After I had
completed the analysis of the subsample, I
examined the remainder of the original sample
for species not found in the aliquot or to obtain
additional specimens, which were often needed
to complete the description of a species. Table
2 shows the sizes of the subsamples examined,
the list of species and the number of specimens
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TABLE 1.-Da.ta. on pln:nkton samples collected in the
North Pacific Ocean, May 6-13,1955

TABLE 2.-Species and number 9f specimens in each
subsample of plankton-Continued

Station number

-------·1--------------

I The net was torn during the tow.

[All samples rrom 140 mo to surface]
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X
X
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X • _

4

8

X
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X

Unidentified copepo-dids. _____________ 26 8 6 21 75 9 14
Number of speci-

mensln subsample _ 1,190 290 112 190 83& 188 457
Subsample size ______ 1/8 1/82 1/16 1/8 1/64 1/128 1/256
Number of copepoda

13.1 1l0.6per cubie meter__ . _ 6.5 8.9 1.1 11.6
Number of speeies ____ 83 48 40 21 28 16 14

57.
58.
59.
60.

51.
52.
5S.

47.

50.

48.
49.

43.
44.
45.
46.

87.
88.
89.
40.
41.
42.

27.
28.
29.
80.
81.
82.

24.
25.
26.

Species I
___________8__5__7__9_~~_~_

20. A.Ud.IIspocifi.IIs. • • .____ X
21. Euo.Ud.lIs

QC"U.tul _
22. Ellcki,.110

tTllncata _
23. E. 'lUispi"on. sp. _

E. amoena______ 2
E. 'osl'olo • _
U"d.uchomo

plrnnosa ~ ._
El.rhaeta 'marina 2
E. spinoso______ 5
E. medio • _
E. pub.'o • _
E. w,ighli n. sp.. X - - - - - - - - -
Pho.nna

spi"ij.,o_ .. _
83. Lop/wIII,ix

lotipes _
34. S.ol/lCilhrix;

dOllo. _
35. S. b'od";. _
86. Srolecill.ri••llo

mitlor~ __' ~_____ X
S. de>.lolo ._____ X ... 1 X
S.ovolo________ X X • _
S. vittato __ _____ __ ___ _ X _
S. ou'opecl.n____ 3 1 I .
M .I,idio I"••ns _ ______ _ . ____ ______ ____ __ X
C.nlropog.s

b'od"i.. _
C. • Iongallls___ __ 20
C. viola••us _. ___ X
C.•I,gons _ 24
Lurirutia

Jlavicornis _
H.IBrorhobdlls

popil/ig.'_____ 8 2
H. ob"ssolis __ . _
H.I.ro~I"Iit~s

longlcOTn&8 _
HolopUlus

longi.omis_ ___ 544
H. f.rlilis_ ___ __ X
H. spinirtps_ 12
Altgo.pl.i1us

splni!'olts _
54. A,i.l.lIusaculeatus _____ 4 __ . ~ ~ . _
55. A. s.losus______ X . X .... . • _
06. Condocio

.Uliopi.a_____ 24 2 5 1 . _
C. bipinnolo 6 & X
C.oo'i.ons_____ 4 X ... _
C.longimolla____ 4 X X __ . _
ParacandaC"ia

bispinoso__ ___ 144
61. I:'oltl.llopsis

,.golis _
62. Ponl.llinoplumolo .____ X _.. •. _
68. Acorlio dono.___ 4 ._. • _
64. A. n.glig.ns____ 12 4 X _. _

the northernmost station to 48 at the second
southernmost. Except for Cla.usocalanus arcu,i
cO'rnis, none of the species occurred at all the
stations. The common species toward the north-

Station number

["X" indicates the species found from collections in the North Pa.ific Ocean.
May 6-13, 1955, in other fractions of original sample)
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Species

7.

I. Colonus glarialis . __ X 1 16
2. C. p""ificus . __ . ._
8. C. I.,,,dcorllis_ __ 40 17 2 2
4. C. plumchrlls . ._
5. C.c'islolus ,, • _
6. Nannoralamol:8

minor • __
NE'Ocalanu8

g,,,,,ilis • __
8. N. robrc8tior _
9. EII.olo""s

oll.""oll,s _ __ _ X
10. E . • /ollgo/us __ • _ 10
11. E. bullgii.. _
12. M""no~~otlaUIIl- _

13. Po,,,,,olonus
parl'U8 .~ . 1 • ._

~t ~~~~~OJfs~'~S_~~':"_::::::_._~ ~_:::::: ----4- :::::: ::::::
16. Ps.ltdo.olonnsminutu8 . __ • .. _
17. Clausocalolllls

arC"llicornis____ 100 7
18. C. p.,g.ns • _
19. CI.nocolonus

1'(lnl(l_ _ _ _ _ _ _ _ _ _ _ _ _ _ 1

"X" indicates the species round rrom collections in the North Pacific Ocean.
May 6-13, 1955, in other fractions of original sample)

TABLE 2.-Species and nu.mber of spec,:mens in each
subsam.ple of plankton

10-------'--------_._---_._---

Time
Station Position Date ilocal Water

No. (19&5) time) filtered

Cubic
meters

S _________ 30°00' No, 156°00' W. May 6. __ 07&6-0827 14575 _______ ._ 81'54/ No, 154°49' W. May 1. __ 0742-0818 2390
7 _... _____ . 3s054' N., 154°48' W. May 8 ___ 0722-0753 16749' ________ S5°52' N., 164°6S' W. May9 ___ 0707-0737 ----13 _________ 88°23' N., 154°51' W. May II.. 0715-0748 185116 _______ ._ 40°08' N., 155"02' W. May 12__ 0721-{)751 184416 _____ . ___ 42°20' N., 154°57' W. May 18 __ 0714-0744 1058

GENERAL REMARKS

The collections contained 64 species of cala
noid copepods. Two species, Euchi,'ella 'zmispina
and Euchaeta wrighti. were new. One species.
Calocala.nus temds Farran, 1926, had not been
previously recorded from the Pacific Ocean. The
hitherto unknown female of Cent"opages
elegans Giesbrecht, 1895, was discovered and
described.

The number of species increased from 14 at

of each found in the aliquot. and the calculated
number of copepods per cubic meter of water.
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ern end of the area were CalaJUlS gla.clctlis, C.
pa,elficus. C. plumchrus, Eucala.nus bungii,
Ctenoca1cOIus "!'WIlUS. Hetel'ol'habdus pa.pil1iger,
and Caudada bipillilala. The common species
toward the southern end of the area were Cal
Cl"/IUS tenuicol'llis. N anuoca1au./ls minor. N eoca.l
Cl"/IUS gracilis. N. robusUor. Euca.lanus elon
gatus. Euchaeta, sjJiuosn. Centropages elolloatus,
Haloptilus lOllr/icornis, Ca.nd.ac.ia, ethiopica.
Paraccl/I.dacia bisphwsa.. and Aca.l'Na, negligens.
Euchoirel1a rostra.fa. was fairly common in the
area except at the extreme ends. Euchaeta
media. was common at one station and Ceu·tro
pa.ges. bJ'ndyi at two.

The c.alculated number of copepods per cubic
meter of water varied from 1.1 at station 7 to
110.6 at the northernmost station (table 2). In
comparison. Grice (1962) obtained 2.3 to 3.7
c.alanoids per cubic meter of water for tows at
the surface and at 0 to 100 m. in the equatorial
Pacific; however, he calculated a mean number
of 26.8 copepods pel' cubic meter of water for
depths between about 50 and 150 m. Brodsky
(1952) reported a far greater abundance of
c.opepods in the northwestern Pacific-5.040
per cubic. meter of water for the' 50"" to 100-l'n.
level, and 320 for the 100- to 200-m. level.

Of all the previous studies only Brady (1883)
and Wilson (1942) reported planktonic cope
pods from the area under c.onsideration. Brady
listed the following nine spec.ies of calanoid
copepods obtained in a surface plankton sample
collected on July 21. 1875, from Chall.enger sta
tion 256 (Jat. 3OC'22' N., long. 154°56' W.),
which corresponds closely to station 3 of the
present collections:

Undhlll1.a./'ulgnris
U. darwini
Enclweta marina,
PleUrOJIUUnJlln nbdomil/alis
Centropages /liolacen.'3
emldada. trunca.ta.
La.bidocent aCIIN/I'ons
L. detl'lIl1ca.fu
PontellojJsisl'illoscl

Of these only Ellchneta marillfl. and Cent'l'O
}mgcs 'l'iolacflls were in the present collections.
Of the remaining species. five were reported
from the area by 'Vilson (1942). and two,

CALANOID COPEPODS FROM NORTH PACIFIC

Pl"euJ'oma.mnw abdomoinaHs and Canda,~ia .t'I'U"II
cnta., were obtained from equatorial waters by
Gric.e (1962).

Wilson (1942) reported 48 species of cala
noid copepods in plankton samples collected in
early October in 0 to 100-m. tows at Carnegie
stations 141-145 (between lat. 29°02' N. and
lat. 34°06' N .• and between long. 145°30' W.
and long. 160°44' W.). These stations are in
about the same area as the three southern sta
tions of the present collections. Of the 48 spe
cies the following 26 were not in the present
collections: .

Megamln'nus longiconl.is
*Canfhocala.n:/Is pa./I.per
*Undinula. 1.'"Itlga.ris
*U. clclTwini
*Pa1'a.c((.la.nus a.culentus
P. lJygmaeus
Acroca.[cu/.us {fibber
A. {/l'nciUs

*A. longico'/'nois
Ca.localallus st'1lli-l'elJ/is
Microca.la:nus lJl(sillu.~

M. JJ1/gma·eus
*Clcw.s0 ca.la:l/.us IUl'catlls
*Euchil'el1a cUl'tica:udn
*E. pulch'/'((
Euchaeta ncutn
E. tonsa.

*Cc'ntI'Opaue8 caZallhl,u.'3
Lucicntia clausii

*Haloptilus a.cuU/'/,olls
*Canda.cin sim.pleJ:
*Ponlella teml'il'emis
Pontellopsis '/'iUosa,

*La.bidocem det1'1.mca,ta
L. acutill'olls
L. HC1'ii

Most of these spec.ies are tropical or sub
tropical; 13 spec.ies (marked with an asterisk)
were found by Grice (1962) in equatorial
waters of the Pac.ific. Ocean. If the difference in
dates of collection is c.onsidered, seasonal
changes may account for the absence of many
tropical or subtropic.al copepods in the present
c.ollectiom; that were reported in the two pre
vious studies.
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SYSTEMATIC ACCOUNT

The copepods were stained with methyl blue
in lactic acid and dissected in lactic acid. All il
lustrations were made with a camera lucida.
The total length was measured from the tip of
the forehead to the ends of the caudal rami
along a sagittal plane. The urosome was meas
ured from the anterior margin of the genital
segment to the ends of the caudal rami. These
measurements excluded the telescoped portions
of. the segments. The proportional lengths of
the urosomal segments. however, included the
telescoped portions.

The anatomical terms used· in the descrip
tions below are defined as follows: Cephalo
some-the anterior portion of the body inc.lud
ing the first anatomically thoracic segment
bearing the maxillipeds. Metasome-the tagma
composed of those thoracic segments normally
bearing swimming legs; that is. the second to
sixth anatomically thoracic segments. Pl~osome

-the cephalosome and metasome, thus, the
portion of the body anterior to the major ar
ticulation. Urosome-the portion of the body
posterior to the articulation. In conformity
'with the prevailing convention, the perianal
ring is counted as the last segment. The termi
nal urosomal structures may be fused into the
so-called cauCIal furca, a complex composed of
the perianal ring and the caudal rami, and
sometimes an additional urosomal segment.

FAMILY CALANIDAE

Calct:l/l/8 fin1nal'chicus s.1. Jashnov. 1955
(Plate 1, figs. 1-4)

Occurrence

CC/.lanus glacia.lis
Sta. 5. 3 adult females. 3.45 to 3.84

mm.
Sta. 7. 7 adult females, 3.55 to 3.84

mm.
Sta. 9. 14 adult females, 3.55 to 3.79

mm.; 1 adult male, 3.10 mm.
Sta. 13. 19 adult females, 3.69 to 4.30

mm.; 2 adult males, 3.63 to
3.66 mm.

Sta. 15. 13 adult females, 3.40 to 3.84
mm.; 7 adult males, 3.20 to 3.70
mm.
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Sta. 16. 1 adult female. 3.40 mm.
CalC/m.us pacificus

Sta. 13. 6 adult females, 2.80 to 3.00
mm.

Sta. 15. 18 adult females, 2.73 to 3.01
mm. ; 3 adult males. 2.67 to 2.80
mm.

Sta. 16. 18 adult females, 2.62 to 2.97
mm.; 8 adult males, 2.64 to
2.87 mm.

RenWl'ks

C. fin'ma:j"ch:icus s. 1. has been extensively
studied by Jashnov (1955, 1957a. 1957b, 1958,
1961), Brodsky (1948, 1950, 1959., 1962, 1965),
and Grainger (1961). The specimens in the
present collections can be divided into two size
groups. The large form is identified with C.
gl.adalis Jashnov, 1955. and the small form is
probably referable to C. ]Jacificus Brodsl<y.
1948.

C. glacialis is an arctic species, \videly dis
tributed in the polar basin and marginal seas
(Jashnov, 1955; Grainger. 1961). This species
has also been reported from the Sea of Okhotsk
by POllomareva (1961) but has not been pre
viously recorded from the open Pacific Ocean.

The female of C. glacialis has a total length
of 3.40 to 4.30 mm. The proportional lengths
of the prosome and the Ul'osome are about 3.5
3.7:1. The genital segment is wider than long
(53:47), and the caudal ramus is 1.4 times
longer than wide (fig. 1). The inner margin of
the coxa of the fifth leg has a conspicuous con
cavity and '17 to 29 teeth (fig. 2). The third
endoPodal segment of the fifth leg has 5 or 6
setae.

The total length of female C. pa.clficus varies
from 2.62 to 3.01 mm. The proportional lengths
of the prosome and the urosome are about 3.28
3.47:1. The genital segment is slightly 1001ger
than wide (51 :49), and the caudal ramus 1.6
times as long as wide (fig. 3). The coxa of the
fifth leg has a conspicuous concavity and 24
to 36 teeth along the inner margin (fig. 4). The
distal segment of the endopod of the fifth leg
has 5 or 6 setae as does that of C. glacial.is.

The males of the two forms are also readily
distinguished from each other by size. Males
of C. gla.C'iaIis are 3.10 to 3.70 mm., those of C.
pctdficus 2.64 to 2.87 mm.

U.S. FISH AND WILDLIFE SERVICE



FIGS. 16,17
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FIGS. 5,12
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PLATE I.-Figs. 1-2. Calanu8 glacialis. Female: fig.
I, urosome, dorsal view; fig. 2, inner margins of coxae
of fifth pair of legs. Figs. 3-4, Calanu8 pacijicu8. Fe
male: fig. 3, urosome, dorsal view; fig. 4, inner mar
gins of coxae of fifth pair of legs. Figs. 5-7,
Neocalallus graciHs. Male: fig. 5, habitus. dorsal view;
figs. 6-7, endopods of left fifth legs. Figs. 8-10. Neo
calanlls 1"obustio?·. Male: fig. 8, habitus, dorsal view:

fig. 9, left fifth leg; fig. 10, endopod of left fifth leg.
Figs. 11-15, Eucalanu8 attelluatus, small form. Fe
male: fig. 11, habitus. dorsal view: fig. 12, forehead,
dorsal view; fig. 13, urosome, dorsal view; fig. 14,
genital segment, ventral view; fig. 15, mandibular
palp. Figs. 16-17. Eucalam.ts attenuatu8, large form.
Female: fig. 16, habitus, dorsal view; fig. 17, habitus,
lateral view.
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The distal portions of the swimming legs
were missing in all specimens.

Calanus te'YI.:uicm'1l.is Dana, 1849
Occurrence

8ta. 3. 10 adult females, 1.71 to 1.83 mm.
8ta. 5. 17 adult females, 1.68 to 2.04

mm.; 1 adult male, 1.88 mm.
8ta. 7. 13 adult females, 1.78 to 2.22 mm.
8ta. 9. 2 adult females, 1.90 to 1.98 mm.
8ta. 13. 5 adult females, 1.88 to 2.22 mm.
8ta. 15. 1 adult female, 1.91 mm.

Remarks
This species can easily be recognized by the

elongate antennules and the absence of the
hooked spiniform process on the anterior as
pect of the basis of the first leg that appears in
the spec.ies of N eocalanus.

Most of the present specimens, like those
observed by Bowman (1955) and Grice (1962),
had protozoan parasites in the caudal rami and
the setae were consequently eroded.

Bowman (1955) found that specimens off the
California coast included two different types of
C. teml'icorn-is Dana that were distinguishable
from each other mainly by their size. He created
a new species, C. lighti, for the large and elon
gate form. The present collections have no
specimen identifiable with C. lighti.

Calanus 1Jlwuch'rus Marukawa, 1921
Occurrence

Sta. 13. 24 fifth copepodids, 3.93 to 4.41
mm.

Sta. 15. 66 fifth copepodids, 3.84 to 4.03
mm.

8ta. 16. 376 fifth copepodids, 3.84 to 4.32
mm.

Remarks
The specimens of the present collections are

identical with the fifth eopepodid of Ca.lanus
tonsus Brady described by Campbell (1934),
except that they are smaller than Campbell's
(4.5-5.0 mm., from the Strait of Georgia) and
have 8 setae, instead of 7, on the third endop
odal segment of the third leg.

Tanaka (1956a), who compared adult spec.i
mens of C. plumch1'us from the North Pacific
with C. towms Brady from the Antarctic, re
ported that the two forms are not identical.
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Cala.nus cristatus Kr!'Syer, 1848
Oceurrence

Sta.13. 6 fifth copepodids, 6.1 to 6.8 mm.
Sta. 15. 1 fifth copepodid, 6.1 mm.

Na.nnoca.lanus mino1' (Claus, 1863)

Oceurrence

8ta. 3. 14 adult females, 1.70 to 2.20
mm.; 3 adult males, 1.55 to 1.88
mm.

Sta. 5. 75 adult females, 1.84 to 2.24
mm.; 10 adult males, 1.65 to 2.01
mm.

Sta. 7. 21 adult females, 1.81 to 2.07
mm.; 11 adult males, 1.71 to 1.88
mm.

Sta. 9. 15 adult females, 1.84 to 2.04
mm.; 3 adult males, 1.84 to 1.88
mm.

Sta. 13. 1 adult female, 2.21 mm.

Remarks
Sewell (1929) divided females of this spe

cies, mainly by size, into two different forms,
namely f. m.ajm' and f. -mino1'. Later Sewell
(1947) also reeognized two forms of the male.
I was unable to distinguish these forms among
the present speeimens.

Neocalanus gmcilis (Dana, 1849)
(Plate 1, figs. 5-7)

Occurrence

8ta. 3. 8 adult females, 3.00 to 3.20 mm.
Sta. 5. 30 adult females, 3.16 to 3.46

mm.; 7 adult males, 2.80 to 2.83
mm.

8ta. 7. 16 adult females, 3.26 to 3.55
mm.; 5 adult males, 2.73 to 2.93
mm.

Sta. 9. 47 adult females, 3.26 to 3.74
mm.; 3 adult males, 2.83 to 3.06
mm.

Sta. 13. 6 adult females, 3.45 to 3.64 mm.

Remarks

In the male, the first metasomal segment is
separate from the cephalosome. The distance
between a small process on the dorsodistal sur
face of the cephalosome and the articulation
between the cephalosome and the first meta-
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somal segment is nearly equal to the length of
the first metasomal segment (fig. 5). The endo
pod of the left fifth leg (fig. 6) is not as well
developed as that of the fourth leg; in some
specimens its setae are almost completely re
duced (fig. 7).

N eocalanlls "obustio'r (Giesbrecht, 1888)
(Plate 1, figs. 8-10)

Occurrence

Sta. 3. 28 adult females, 4.03 to 4.32
mm.; 7 adult males, 3.16 to 3.45
mm.

Sta. 5. 7 adult females, 4.03 to 4.22
mm.; 11 adult males, 3.36 to 3.45
mm.

Sta. 7. 12 adult females, 4.12 to 4.41
mm.; 3 adult males, 3.36 to 3.55
mm.

Remarks
This species can easily be distinguished from

N. gmcilis-:-the female by its large size, the
shape of the genital segment. and the shape of
the external margin of the maxilla, and the
male by the location of the small process at the
dorsodistal margin of the cephalosome (fig. 8).
The left fifth leg of the male (fig. 9) has a rudi
mental 3-segmented endopod, the distal seg
ment of which, in some specimens. has 2 or 3
small setae (fig. 10).

FAMILY EUCALANIDAE

Eucalan1.ts attenuawts (Dana, 1849)
(Plate 1, figs. 11-17; plate 2, figs. 1-16; plate
3, figs. 1-13)

Occurrence
Both small and large forms were taken.

Small form
Sta. 3. 1 adult female, 4.51 mm.;

1 fifth copepodid male, 3.55 mm.
Sta. 5. 2 adult females, 4.51 to 4.70 mm.;

1 fifth copepodid male, 3.64 mm.
Large form
Sta. 5. 1 fifth copepodid male, 5.56 mm.
Sta. 7. 3 adult females, 6.62 to 6.91 mm.;

1 fifth copepodid female, 5.66
mm.;
4 fifth copepodid males, 5.56 to
6.04 mm.

CALANOID COPEPODS FROM NORTH PACIFIC

Sta. 9. 2 fifth copepodid females, 5.47 to
5.56 mm.;
1 fifth copepodid male, 5.47 mm.

Sta. 13. 5 adult females, 6.52 to 6.81 mm.;
25 fifth copepodid females, 5.56
to 6.14 mm.;
1 adult male, 6.00 mm.;
28 fifth copepodid males, 5.56 to
6.04 mm.

Sta.15. 11 adult females, 6.52 to 7.00
mm.;
14 fifth copepodid females, 5.47
to 5.95 mm.;
17 fifth copepodid males, 5.56 to
6.04 mm.

The present c.ollections have two forms of E.
attenuatus differing from eac.h other mainly in
size of the body and in number of .setae of the
mandibular palp. The small form seems to
agree in anatomical details with the description
given by Giesbrecht (1892) to this species, but
the large form apparently has not been de
scribed. Both forms are described below. .

Small Form

The small form is described in less detail
than the large form and mainly for comparison.

Description of Female

In a specimen 4.70 mm. long the proportions
of the prosome to the urosome are about 7.2:1
(plate 1, fig. 11). Those of the 2 free urosomal
segments and the caudal furca are 49 :16 :35
(plate 1, figs. 13 and 14). The genital segment
is wider than long ("55 :45). The height of the
produced, triangular part of the forehead
(plate 1, fig. 12) is about four-fifths the length
of the base. The mandibular palp (plate 1, fig.
15) has 2 setae on the basis, 4 setae on the sec
ond endopodal segment, and 6 setae on the
exopod.
Description of Immature Male

Only 2 fifth copepodid males were found.
These immature forms can readily be identified
by the setal arrangement on the mandible,
which is the same as that of the adult female.

Large Form

Detailed descriptions of adult females, fifth
copepodid female, adult male, and fifth copepo
did male follow.
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SCALES

Imm.
FIG. 14

IO.5mm· 1 FIGS. 1-4,15-16

o-------'0=-:.=5..:.:m.:..:.:m:.::..---<I FIGS. 5 -13
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PLATE 2. Figs. 1-16, Eucalanu8 attenuatu8, large
form. Female: fig. 1, forehead, dorsal view; fig. 2, uro
some, dorsal view; fig. 3, posterior part of metasome
and urosome, lateral view; fig. 4, genital segment, ven
tral view; fig. 5, antenna: fig. 6, mandible; fig. 7,

maxillule; fig. 8, maxilla; fig. 9, maxilliped; fig. 10,
first leg; fig. 11, second leg: fig. 12, third leg: fig. 13,
fourth leg. Fifth copepod females: fig. 14, habitus,
dorsal view; fig. 15, forehead, dorsal view; fig. 16,
posterior part of metasome and urosome, lateral view.
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FIGS. 3-4,11-12
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PLATE 3. Figs. 1-13, Eucalan.tt8 CI.tteJ1.ttatu8, large
form. Male: fig. I, habitus, dorsal view; fig. 2, habitus,
lateral view; fig. 3, forehead, dorsal view; fig. 4,
posterior part of metasome and urosome, dorsal view;
fig. 5, antenna; fig. 6, mandible; fig. 7, maxillule; fig'.
8, maxilliped; fig. 9, fifth pair of legs. Fifth copepodid

male: fig. 10, habitus, lateral view; fig. 11, forehead,
dorsal view; fig. 12, posterior part of metasome and
urosome, dorsal view; fig. 13, fifth pair of legs. Figs.
14-17, EncalCllll/8 elonga.t!£8. Female: fig. 14, mandib
ular palp; fig. 15, first leg. Male: fig. 16, mandibular
palp; fig'. 17, exopod of first leg.
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Description of Adult Female

The total lengths of 19 adult females range
from 6.52 to 7.00 mm. The prosome is much
longer than the urosome (plate 1, fig. 16), and
the ratio of these two body parts is about 7.6:1.
The anterior region of the head (plate 2, fig.
1) is markedly constricted in front of the an
tennules and is triangular in dorsal view; the
height is about two-thirds the length of the
base. The first metasomal segment is fused with
the cephalosome. The fourth and fifth meta
somal segments are not completely separated,
but are fused in the ventrolateral regions (plate
2, fig. 3). The posterolateral corners of the
metasome are smoothly" rounded.

The urosome consists of 2 free segments and
the compound caudal furca. The first or genital
segment is composed of 2 fused segments, and
the caudal furea is formed of 2 segments fused
with the rami. The proportional lengths of the
segments and caudal furca, from anterior to
posterior, are 45 :18 :37.

The genital segment (plate 2, fig. 2) is wider
than long (55 :45) ; ventrally it projects in a
round swelling, bearing the genital aperture
(plate 2, figs. 3 and 4). The left caudal ramus
is slightly larger than the right. The second
medial terminal seta on the left ramus is
markedly stouter and much longer than the
others.

The antennule (plate 1, fig. 17) has 23 free
segments; the first and second and the eighth
and ninth segments are fused. The'last 6 seg
ments extend beyond the caudal rami. Each seg
ment carries one or several strong plumose
setae that are often reddish.

The exopod of the antenna (plate 2, fig. 5)
is 8-segmented, has 12 setae, and reaches about
the end of the first endopodal segment. The
first endopodal-segm.ent is about 1.3 times as
long as the second and has 2 setae along the
inner edge, two-fifths the length of the segment
from the distal end. The second endopodal seg
ment has 8 long setae and 1 short seta on the
internal lobe and 6 long setae and 1 short seta
on the external lobe.
. The mandibular palpus (plate 2, fig. 6) is
1.7 times as long as the mandibular blade and is
biramous. The basis is more or less c.ylindrical
and has 4 setae at the upper portion of the in
ternal margin. The endopod arises from near
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the middle of the basis and is 2-segmented;
the first segment has 2 short setae and the sec
ond 1 short seta and 4 long setae.

In the maxillule (plate 2, fig. 7), the first
inner lobe has 15 spines, and each of the sec
ond and third inner lobes has 4 setae. The first
outer lobe is rather small and has 9 setae. The
second outer lobe is not pronounced and has a
single plumose seta. The basis has 5 setae along
the internal margin and carries laterally an
exopod and distally an endopod. The exopod has
5 setae. The endopod is 3-segmellted; the first
2 segments are partially fused and each has 4
setae, and the small apical segment has 5 setae.

The maxilla·(plate 2, fig. 8) is well developed.
The outer margin of the coxa has a round
swelling with hairs. Next to the swelling is a
markedly depressed portion from which arises
a long, plumose seta. The various lobes are well
developed. The first lobe has 6 setae and a small
spine, each of the second to fourth lobes has 3
setae, the fifth lobe carries 3 setae and a long
spine, and the sixth lobe has a single seta. In
addition, the segments of the endopod have
setae as follows: 1 on the first, 2 on the second,
and 2 on the terminal segment.

The coxa of the maxilliped (plate 2, fig. 9) is
composed of 4 lobes: the proximal lobe has 1
seta; the second, 2 setae; and the third and
fourth lobes, 3 setae each. The basis has 3 setae
just distad of the midpoint and 2 on the distal
lobe. The endopod consists of 5 segments, which
have 3, 4, 3, 3 + 1, and 2 + 2 setae,
respectively.

The coxa of the first leg (plate 2, fig. 10)
lacks setae, but its inner margin is fringed
with hairs. The basis has a curved, plumose
seta at the internal apex. The exopod is 3-seg
mented. The first and second segments are de
void of external spines, but each has 1 internal
seta; the third segment has 1 external spine at
the distal corner, a slender terminal spine, and
4 internal setae. The endopod is 2-segmented:
the first segment has a single internal seta; the
second segment 2 internal and 2 terminal setae.

The second to fourth legs (plate 2, figs. 11
13) are alike. The coxa ha,s an internal plumose
seta, but the basis lacks setae. Both the exopod
and the endopod are 3-segmented. Each of the
first and second exopodal segments has 1 strong
external spine and 1 internal seta; the third
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segment has 3 external spines, 5 internal setae,
and 1 slender terminal spine. Each of the first
and second endopodal segments has 1 internal
seta. The third segment has 1 external seta, 2
internal setae, and 2 terminal setae. The fifth
pair of legs is lacking.

Description of Fifth Copepodid Female

The total lengths of 42 specimens range from
5.47 to 6.14 mm. The prosome is about 7.8 times
as long as the urosome. The body shape (plate
2, figs. 14 and 15) resembles that of the adult
female. The genital segment shows a distinct
ventral swelling (plate 2, fig. 16), but is not
so strongly swollen as that. of the adult female,
and lacks the genital opening.

The segmental composition of the antennule
is exactly like that of the adult female. The
setal arrangement appears to be the same. The
antennae, masticatory appendages, and the
swimming legs are all similar to those of the
adult female, but the internal lobe of the second
endopodal- segment of the antenna has 7 long
setae instead of 8, and the second to fourth
endopodal segments of the maxilliped have 3,
2, and 3 setae instead of 4, 3, and 4.

Description of Adult Male

The adult male was described from a single
specimen. The total length is 6.00 mm.; the
ratio of the prosome to the urosome is about
6:1. The forehead in dorsal view (plate 3, figs.
1 and 3) is almost triangular, but the apex is
smoothly rounded and much less produced than
in the adult female. The first metasomal seg
ment is fused with the cephalosome. The fourth
and fifth metasomal segments are not com
pletely separated, but are fused in the ventro
lateral regions (plate 3, fig. 2). The postero
lateral corners of the metasome are smoothly
rounded;

The urosome (plate 3, fig. 4) consists of 4
free segments and the caudal furca, a complex
composed of the anal segment fused with the
caudal rami. The segments and caudal furca
have the following proportional lengths, from
anterior to posterior: 17 :22 :18 :13 :30.

The genital segment is slightly produced on
the left side, and has a distinct genital opercu
lum. The left caudal ramus is slightly larger
than the right. The second medial terminal seta
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on the left ramus is markedly stouter and much
longer than the others.

The antennule (plate 3, fig. 2) has 24 free
segments, only the eighth and ninth of which
are fused; the last 7 segments extend beyond
the caudal furca. The antenna (plate 3, fig. 5)
is very similar to that of the female but the
basis is stouter.

The mandible (plate 3, fig. 6) differs from
that of the female in two respects: it is smaller,
and the mandibular blade is degenerated and
has a single spinelike tooth. The basis has 4
setae at the upper portion of the internal
margin, as does that of the female. The endopod
arises just distad of the midpoint of the basis
and has 2 setae on the first segment and 5 on
the second segment.

The maxillule (plate 3, fig. 7), maxilla, and
the maxilliped (plate 3, fig. 8) are much smaller
than those of the adult female but resemble the
latter in shape and in details of setal
arrangement.

The first to fourth pairs of legs are nearly
identical with those of the female. The left
and right fifth legs (plate 3, fig. 9) are both
uniramous. The left one is 4-segmented; the
distal segment is tipped with a seta, and the
last two segments are fringed with hairs along
the inner margins. The segments in the left
fifth leg have the proportional lengths of 39:
21 :14 :26. The right fifth leg is also 4-seg
mented, but the last 2 segments are incom
pletely separated. The distal segment is tipped
with a seta, and the third segment has a small
spine on its inner edge. The right fifth leg is
short-it reaches about the middle of the sec
ond segment of the left leg. The segments have
the proportional lengths of 48 :24 :28 (third +
fourth) .

Description of Fifth Copepodid Male

The total length of 51 specimens ranges from
5.47 to 6.04 mm. The proportional lengths of
the prosome and urosome are 7.7:1. The gen
eral body shape (plate 3, fig. 10) resembles
that of the fifth copepodid female. The head in
dorsal view (plate 3, fig. 11) has a triangular
frontal part that ends in a blunt point. The
urosome (plate 3, fig. 12) consists of 3 free
segments and the caudal furca.

The antennule (plate 3, fig. 10) has 23 free

537



segments. The first and second and the eighth
and ninth segments are fused, as in the adult
female and fifth copepodid female. The anten
nae, masticatory appendages, and the first to
fourth pairs of legs are identical with those
of the fifth copepodid female. The fifth pair of
legs (pla,te 3, fig. 13) is not fully developed.
The left one is 4-segmented; the third segment
carries a small outer spine, and the distal seg
ment is tipped with a long seta. The right fifth
leg is 3-segmented; the distal segment is tipped
with a long seta and has a small external spine.

Remarks

The two forms of E. attenu,atus closely re
semble each other in general anatomy but are
clearly distinct in size of the body and in seta
tion of the mandibular palp. The total length
of the adult female is 4.51 to 4.70 mm. in the
small form and 6.52 to 7.00 mm. in the large
form. The mandibular palp of the large form
has 4 setae on the basis, 2 setae on the first
endopodal segment, and 5 setae on the second;
the palp of the small form has 2 setae on the
basis, no seta on the first endopodal segment,
and 4 setae on the second.

The biological significance of the morpholog
ical differences shown by the large form cannot
be evaluated on the basis of the materials on
hand. A. Fleminger (personal communication).
however, regards the large forms as ecopheno
typic variants.

Eucalcmus elongatus (Dana, 1849)
(Plate 3, figs. 14-17)

Occurrence

Sta. 3. 10 adult females, 5.95 to 6.40 mm.
Sta. 5. 17 adult females, 6.24 to 6.91

mm.;
1 fifth copepodid male, 4.80 mm.

Sta. 7. 23 adult females, 6.05 to 7.00
mm.;
1 adult male, 4.60 mm.

Sta. 13. 9 adult females, 6.14 to 6.72 mm.;
1 adult male, 4.70 mm.;
13 fifth copepodid males, 4.60 to
4.90 mm.

Sta. 15. 3 adult females, 6.30 to 6.70 mm.;
4 fifth copepodid males, 4.70 ."to
4.80 mm.
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Remarks
Giesbrecht (1892) described three varieties

of E. elongatus, namely, hyalinus, ine1""1]tis, and
bungii. Johnson (1938) raised inennis and
bung-ii to the status of species. The specimens
listed here are identical with hyalinus and are
mainly characterized by the pointed postero
lateral corners of the metasome. The mandible
has 3 short setae on the proximal part of the
basis and 4 long setae plus 1 short seta on the
second endopodal segment (figs. 14 and 16).
The third exopodal segment of the first leg has
1 external spine (figs. 15 and 17).

Eucalanus bu,ngii Giesbrecht, 1892
(Plate 4, figs. 1-3)

Occurrence

E. bu:ngii bung-ii Johnson, 1938
Sta. 16. 19 adult females, 5.51 to 6.08

mm.;
3 fifth copepodid females, 4.27
to 4.75 mm.;
4 fifth copepodid males, 4.27 to
4.56 mm.

E. bung-ii califo'r'nic'lls Johnson, 1938
Sta. 5. 1 fifth copepodid female, 4.22

mm.;
1 fifth copepodid male, 4.12
mm.

Sta. 7. 4 adult females, 5.66 to 5.95
mm.;
3 fifth copepodid females, 4.22
to 4.51 mm.;
6 fifth copepodid males, 4.12 to
4.51 mm.

Sta.13. 7 adult females, 5.70 to 6.40
mm.;
20 fifth copepodid females, 4.30
to 4.80 mm.;
22 fifth copepodid males, 4.00
to 4.30 mm.

Sta. 15. 20 adult females, 5.28 to 6.40
mm.;
2 fifth copepodid males, 4.20 to
4.40 mm.

Sta. 16. 4 adult females, 5.70 to 6.27
mm.

Remarks
Euca·lanus bungii can be easily distinguished

from E. elongc/.tus by the rounded postero-
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PLATE 4. Figs. 1-3, EII.cnlmtUs bungli. Female: fig.
I, mandibular palp (E. bungii bungli); fig. 2, fil'St
leg (E. bungli bllugH): fig. 3, mandibular palp (E.
blWgii cnIifo1"1liclIs). Figs. 4-9, Cnlocalamls tennis. Fe
male: fig. 4, habitus. dorsal view; fig. 5, habitus, lat
eral view; fig. 6, first leg; fig. 7, second pair of legs;
fig. 8, third leg; fig. 9, fifth pail' of legs. Figs. 10-13,
Clnusocalcl11.lIs cl1"cuico1"nis. Female: fig. 10, fifth pail'
of legs, large form i fig. 11, fifth pail' of legs, small

form; figs. 12-13, abnormal fifth pairs of legs. Figs.
14-15, ClausocalmUts 1Je1·gens. Female: fig. 14, uro
some, dorsal view; fig. 15, fifth pair of legs. Figs.
16-24. Aeticleu8 pacificus. Female: fig. 16, habitus,
dorsal view; fig. 17. habitus. lateral view; fig. 18, ros
trum; fig. 19. posterior part of metasome and uro
some, dorsal view; fig. 20. iclem. lateral view; fig. 21,
urosome, ventral view: fig. 22, antenna; fig. 23, man
dible; fig. 24, cutting edge of mandibular blade.

CALANOID COPEPODS FROM NORTH PACIFIC 539



lateral margins of the last metasomal segment
and the presence of 2 external 8pines on the
terminal exopodal segment of the first leg (fig.
2). By the setation of the mandibular palp, the
specimens of the present collections can be di
vided into two forms that Johnson (1938) de
scribed as subspecies-E. bungii bungU, which
has 3 setae on the basis of the palp (fig. 1),
and E. bungii cali/onticus, which has a single
seta on this structure (fig. 3). Since these two
forms are distinguishable from each other only
on the basis of this apparently insignificant
character, however, it seems better to recognize
them as ecophenotypic variants than as
subspecies.

Finding all possible transitions between Gies
brecht's (1892) varieties hyalinus and bungii
in the Snellius plankton samples, Vervoort
(1946) disagreed with Johnson's (1938) idea
of elevating these varieties to specific level. The
present materials, however, are in favor of
Johnson's (1938) t.reatment in the absence of
any intermediate forms.

Mecynocera clausii Thompson, 1888

Occurrence

Sta. 5. 4 adult females, 1.05 to 1.08 mm.;
1 fifth copepodid male, 0.99 mm.

Sta. 7. 5 adult females, 1.05 to 1.15 mm.;
2 fifth copepodid males, 0.99 mm.

Sta. 9. 1 adult female, 1.08 mm.

Remarks
This species can be recognized by the excep

tionally long antennule, which is about twice
as long as the body, and the comparatively
small size of the copepod itself. According to
T. Scott (1894). the fifth leg in both sexes of
this species is 5-segmented. The three males
in the present collections have 4-segmented
fifth legs and 4-segmented urosomes, indicating
that they are immature.

FAMILY PARACALANlDAE

PO:l'ocalo:nus po.,"VUS (Claus, 1863)

Occurrence
Sta. 13. 1 adult female, 1.00 mm.

Remarks
I find it curious that we took only one speci

men of this reportedly cosmopolitan species.
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Calocalanus pavo (Dana, 1849)

Occurrence

Sta. 5. 2 adult females, 1.08 to 1.12 mm.
Sta. 7. 10 adult females, 1.05 to 1.18 mm.

Remarks
Although widely distributed in the tropical

and subtropical regions of all three .great
oceans, this species was found at only two of
the stations.

Calocalanus tenuis Farran, 1926
(Plate 4, figs. 4-9)

Occurrence
Sta. 13. 4 adult females, 1.15 to 1.24 mm.

Description of Female

The body (figs. 4 and 5) is slender and fusi
form; the anterior end of the cephalosome is
vaulted. The cephalosome and the first meta
somal as well as the fourth and fifth metasomal
segments are completely fused. The urosome
consists of 3 free segments a.nd the caudal
rami. The segments and caudal rami have the
following proportional lengths, from anterior
to posterior: 38 :15 :32 :15. The genital segment
iR slightly broader than long in the proportions
of 56 :44. The caudal ramus is about as broad
as it is long.

The first leg (fig. 6) has a 3-segmented exo
pod and a 2-segmented endopod. The coxa has
a seta on the internal margin. The exopod has
0, 0, 2 external spines; 1, 1, 4 internal setae,
and a terminal seta. The endopod has 1, 2 in
ternal setae and 2 terminal setae.

The second leg (fig. 7) carries a plumose seta
on the internal margin of the coxa. The 3-seg
mented endopod has 1, 2, and 7 setae, respec
tively. There are 4 spines, in a transverse row,
on the posterior surface and 4 spines on the ex
ternal margin of the second endopodal seg
ment. The exopod is also 3-segmented, with 1,
1, 2 external spines and 1, 1, 5 internal setae
in addition to a terminal seta. The posterior
surfaces of the first and second exopodal seg
ments carry 3 and 6 spines, respectively.

The endopod of the third leg (fig. 8) is 3
segmented. The segments have 1, 2, 7 setae, as
does the endopod of the second leg. In addition,
the second segment has 6 spines on the poste
rior surface and 4 spines on the external

U.S. FISH AND WILDLIFE SERVICE



margin, and the third segment has 3 small
spines on the posterior surface.
. The fifth leg (fig. 9) is uniramous and 4
segmented. The segments have the proportional
lengths of 35 :13 :17 :35. The fourth segment
has 1 distally situated external spine. 1 termi
nal spine. 2 distally situated internal setae, and
a row of spinules at the bases of these spines
and setae. As shown in figure 9, the right and
left legs are different in the lengths of the ex
ternal spines and the upper internal setae.

Remarks
Ca.localanus tenuis .was first described from

the Bay of Biscay by Farran (1926); it has
not been reported from the Pacific. The speci
mens in the present collections are poor, be
cause some appendages are broken off. They
are, however, readily recognized by the slender.
fusiform body and the characteristic shape of
the fifth leg.

FAMILY PSEUDOCALANIDAE

Pseudocala'nus 1nimLtus (Kroyer, 1848)

Occurrence
Sta. 16. 1 adult female, 1.26 mm.

Clausocalanus a1"cuico1"1Lis (Dana, 1849)
(Plate 4, figs. 10-13)

Occurrence

Sta. 3. 7 large females, 1.51 to 1.60 mm.;
14 small females, 1.38 to 1.48
mm.;
2 males, 1.40 mm.

Sta. 5. 4 large females, 1.51 to 1.58 mm. ;
3 small females, 1.12 to 1.41 mm.;
1 male, 1.28 mm.

Sta. 7. 6 large females, 1.50 to 1.55 mm.;
5 small females, 1.12 to 1.46 mm.

Sta. 9. 4 large females, 1.58 to 1.70 mm.;
3 small females, 1.28 to 1.50 mm. ;
1 male, 1.42 mm. .

Sta. 13. 7 large females, 1.65 to 1.83 mm.;
20 small females, 1.37 to 1.58
mm.;
1 male, 1.23 mm.

Sta. 15. 5 large females, 1.68 to 1.83 mm.;
21 small females, 1.20 to 1.51
mm.;
1 male. 1.14 mm.
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Sta. 16. 5 small females, 1.28 to 1.31 mm. ;
1 male, 1.46 mm.

Remarks
Sewell (1929), who studied material from

the Indian Seas, divided females of C. a1'cui
cO'mis into two forms, namely f. m.in.o1· and f.
'majo?', mainly differing in the structure of the
fifth pair of legs and the proportional lengths
of the prosome and urosome. Grice (1962)
found two female forms of this species in the
equatorial Pacific and tentatively identified
these with the two forms described by Sewell
(1929). The females of the present collection
also fall into two groups that are separable
mainly by the total lengths and the shapes of
the fifth pairs of legs.

The total lengths of the large form range
from 1.50 to 1.83 mm. The prosome is 2.7 to 3.1
times as long as the urosome. In the fifth leg
(fig. 10), the proximal segment is stouter and
is longer than or as long as the following seg
ment, and the terminal segment is shorter than
the preceding two segments combined. The gen
eral shape of the fifth pair of legs is similar
to that of f. 'majO?' described by Sewell (1929),
but my specimens are much larger than the
1.17 mm. reported by him.

The total length of the small form is 1.12 to
1.58 mm. The proportional lengths of the pro
some and urosome are about equal to those in
the large form. The proximal segment of the
fifth leg (fig. 11) is slightly narrower and is
shorter than the following segment. The termi
nal segment is' longer than or as long as the
preceding two segments eombined. This small
form seems to correspond to f. m.ajor described
by Griee (1962) in total length and shape of
the fifth pair of legs. but is not identical with
Sewell's lIULjO?' in shape of the fifth pair of legs.

Two females from station 9 had abnormal
fifth pairs of legs (figs. 12 and 13).

Clcwsocalanus pe'rgens Farran, 1926
(Plate 4, figs. 14 and 15)

Occurrence

Sta. 7. 1 adult female. 0.85 mm.
Sta. 13. 1 adult female, 0.94 mm.

Remarks
This species can be distinguished from C.
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a.1'cu;icorni.s mainly by its smaller Rize and
other, minor, differences. The prosorne is 2.5
to 2.8 times as long as the urosome. The caudal
ramus (fig. 14) is longer than wide (63 :37).
The segments of the fifth leg (fig. 15) have the
proportional lengths of 21 :29 :50, from prox
imal to distal.

CtenocalanU8 vanU8 Giesbrecht, 1888

Occurrence

Sta. 5. 2 adult females, 1.06 to 1.08 mm.
Sta. 7. 6 adult females, 1.08 to 1.13 mm.
Sta. 9. 2 adult females, 1.14 mm.
Sta. 13. 4 adult females, 1.08 to 1.17 mm.
Sta. 15. 1 adult female, 1.26 mm.
Sta. 16.' 5 adult females, 1.26 to 1.28 mm.;

5 fifth copepodid males, 1.26 to
1.28 mm.

Remarks
This species was at all the stations except the

southernmost, although not in large numbers.
It can easily be recognized by the ctenoid form
of the external spines of the third exopodal
segment of the third and fourth legs.

FAMILY AETIDEIDAE

AetideU8 pu.cificU8 Brodsky, 1950

(Plate 4, figs. 16-24; plate 5, figs. 1-7)

Occurrence
Sta. 16. 5 adult females, 2.21 to 2.30 mm.
A complete description is given here because

Brodsky's original description is brief and
seems to disagree in some anatomical details
with the present specimens.

Description of Female

The total lengths of five adult females range
from 2.21 to 2.30 mm. The prosome is about
3.4 times as long as the urosome. The general
outline of the prosome is ovate. In dorsal aspect
the greatest width is at the fusion of the ceph
alosome and the first metasomal segment
(plate 4, fig. 16). The first metasomal segment
is completely fused with the cephalosome. The
fourth and fifth metasomal segments are also
completely fused. The cephalosome in dorsal
aspect is slightly dilated in the oral region and
is smoothly rounded anteriorly. The rostrum
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consists of two rather slend~r processes (plate
4. fig. 18).

The posterolateral corners of the metasome
are produced into acute points, which in dorsal
view are slightly curved inward (plate 4, fig.
19) and in lateral aspect point straight back
ward (plate 4, fig. 20). These points do not
reach the distal margin of the genital segment
in either dorsal or lateral view.

The urosome (plate 4, figs. 19-21) is 4-seg
mented; the segments and the caudal rami
have the following proportional lengths, from
anterior to posterior: 31:17:14:13 :25. The gen
ital segment in dorsal aspect is slightly wider
than long (29 :25) and has broadly rounded
sides. The caudal rami are about 2.5 times as
long as broad, and have 4 terminal setae of
subequal length, a long ventral seta that is
longer than the terminal setae, and a short ex
ternal seta.

The antennule is 24-segmented; when it is
applied against the body, its last 2 segments
extend beyond the end of the caudal ramus
(plate 4, fig. 17).

The endopod of the antenna (plate 4, fig. 22)
is slightly shorter than the exopod. The first
endopodal segment is styliform and has 2 setae
almost at the distal end of the internal margin.
The second endopodal segment is about half
the length of the first and has 6 + 1 setae on
the external lobe and 8 setae on the internal
lobe. The first and second exopodal segments
are incompletely separated; the former has no
setae, but the latter has 2 setae proximally
along the internal margin and 1 seta at the
distal end of that margin. The third to sixth
segments are fully separated; each has a strong
seta. The seventh segment is elongate and has
an internal seta at about two-thirds the length
of the segment from the proximal end, and 3
apical setae.

The mandibular palp (plate 4, fig. 23) has a
squarish basis with 2 setae along the internal
margin. The endopod is 2-segmented and has 2
setae on the first segment and 9 + 2 on the
second. The exopod is 5-segmented; each of the
proximal 4 segments has a strong seta, and the
distal segment 2 apical setae. The cutting edge
of the mandibular blade (plate 4, fig. 24) is
armed with about six groups of teeth and a
basal seta.
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FIGS. 1,14,21-22
O.lmm.

FIG. 12

SCALES
Imm.

FIGS. 15,17
, 0.5mrn.., FIGS. 19-20

0.5mm.
FIGS. 8-9

0.5 mm. FI GS. 16,18
,........:0=.5=m=m!!--.-----1, FIG. II

0.2mm. FIGS.2-7
O.lmm., FIG. 13
O.lmm.

PLATE 5. Figs. 1-7, Article-u8 pacijiclt8. Female: fig.
1. maxillule; fig. 2, maxilla; fig. 3, maxilliped; fig. 4,
first leg; fig. 5, second leg; fig. 6, third leg; fig. 7,
fourth leg. Figs. 8-14. Euaetideu8 acutu8. Female:
fig. 8. habitus, dorsal view; fig. 9, habitus, lateral
view; fig. 10, rostrum; fig. 11, posterior part of meta
some and urosome, lateral view; fig. 12. maxilla; fig.
13, fourth leg; fig. 14, basipod of fourth leg. Figs.

15-22, Euch-irella truncata. Female: fig. 15, posterior'
part of metasome and urosome, dorsal view; fig. 16,
basipod of fourth leg. Male: fig. 17, habitus, dorsal
view; fig. 18, forehead, lateral view; fig. 19, posterior
part of metasome and urosome, lateral view; fig. 20,
fifth pair of legs. posterior aspect; fig. 21, terminal
part of left fifth leg, posterior aspect; fig. 22, idem-.
anterior aspect.
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The maxillule (plate, 5, fig. 1) is well de
veloped. The first inner lobe has 9 strong spines
along the internal margin, 4 relatively small
spines on the posterior surface, and 1 small
spine on the anterior surface. The second and
third inner lobes are elongate and have 3 and
4 setae, respectively. The first outer lobe is low
and has 9 setae. The basis bears 4 setae at the
apex of the internal margin. The exopod has
11 setae. The endopod is 2-segmented, and car
ries 4 + 3 setae on the first segment and 6 +
2 setae on the second.

The maxilla (plate 5, fig. 2) has 5 well-devel
'lped lobes. Each of the first to fourth lobes
bears 2 spiniform, spinulose setae of equal
length, a short spinulose seta, and a few small
spinules near the insertions of the setae. One
of the 2 spiniform setae on the fourth lobe is
much stouter than the other. The fifth lobe car
ries a strong dagger-shaped spine in addition
to 2 slender setae. The endopod has 6 setae-l
on each of the proximal 3 segments and 3 on
the terminal segment.

The maxilliped (plate 5, fig. 3) consists of a
long basipod and a short eridopod. The coxa
has three groups of 3 setae each and is about
as long as the basis, which has a row of spin
ules proximally, 3 scattered setae distally, and
2 setae at the extreme apex. The endopod has
5 segments, whic.h have the following numbers
of setae. from proximal to distal: 4, 4, 3, 3 +
1, and 4.

The first pair of legs (plate 5, fig. 4) has 3
segmented exopods and I-segmented endopods.
The coxa has no setae, but bears hairs along
the proximal portion of the internal margin.
The internal margin of the basis is fringed
with hairs and has a curved seta at the distal
end. The first exopodal segment lacks setae or
spines. The second exopodal segment has an in
ternal seta and an external spine. The internal
margin of the spine appears to be slightly den
ticulate. The third exopodal segment has an ex
ternal spine with a slightly denticulate internal
margin. In addition. the segment has 3 internal
setae and a long terminal spine, which has a
lamella along the external margin and a row of
hairs along the internal margin. Halfway along
its external margin the endopod has a round
tubercle which has a transverse row of small,
acute spinules. In addition, the endopod has 3
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internal setae, 2 terminal setae, and some
small spinules at the base of the middle in
ternal seta.

The coxa of the second leg (plate 5, fig. 5)
has a considerably curved internal margin,
which has a row of hairs and a short, thick
seta. The basis has no hairs or setae. The exo
pod is 3-segmented. Each of the first and sec
ond segments has an external spine and an in
ternal seta. In anterior aspect a row of small
spinules lies along the distal border of the sec
ond segment. The third segment has 3 external
spines, 4 internal setae, and a dagger-shaped
terminal spine armed with 17 triangular teeth.
The endopod is 2-segmented, with 1 seta on the
first and 5 setae on the second segment, and
reaches to about the distal border of the second
exopodal segment.

The basipod and exopod of the third leg
(plate 5, fig. 6) are similar to those of the sec
ond leg, but the external spines of the exopod
are fringed with fine hairs and the terminal
spine is armed with 19 acute. triangular teeth.
The endopod is 3-segmented, with 1 seta on
each of the first and second segments and 5
setae on the third, and extends slightly beyond
the distal border of the second exopodal seg
ment. A row of very fine spinules lies along the
distal border of the second endopodal segment.

The fourth leg (plate 5, fig. 7) differs from
the third in the following particulars: About
4 small, acute spines are at the insertion of the
seta on the coxa. The endopod is longer, reach
ing to a line including one-third of the length
of the third exopodal segment. The terminal
spine is also absolutely shorter, and armed with
18 teeth along the' external edge. The fifth pair
of legs is absent.

Remarks

The armature of the mandibular blade of the
present specimens disagrees with the original
description of the species by Brodsky (1950)
but agrees with his description for AetideU8
armatu8.

I recently compared female specimens of A.
arm,atu8 and A. pacificu8 from the Pacific coast
of North America and found that, although the
species are alike in anatomical details of the
appendages, they are clearly distinguishable
from each other by the size and general shape
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of the body. A. a'nnatus is 1.80 to 2.02 mm.
total length (about 50 specimens) and has
metasomal processes that extend beyond the
distal end of the genital segment. A. 1Jaci{icus,
as described above, has a slender body of 2.20
to 2.43 mm. (seven specimens) and has meta
somal processes that do not reach the distal end
of the genital segment. The male of A. paci{icus
is not known.

Euaetideus lwutuS (Farran, 1929)
(Plate 5, figs. 8-14)

Occurrence
Sta. 3. 3 adult females, 1.65 to 1.68 mm.
Sta. 5. 5 adult females, 1.68 to 1.78 mm.
Sta. 7. 1 adult female, 1.65 mm.

Sta. 9. 1 adult female, 1.68 mm.

Remarks

The female of this species can easily be dis
tinguished by the following characters: The
rostrum is very heavy and, in dorsal aspect,
distinctly set· off from the remainder of the
head (fig. 8) ; the rami (fig. 10) are separated
by a deep, V-shaped incision, at the base of
which are two small knobs; the posterolateral
corners of the metasome are produced into
acute points that extend slightly beyond the
distal border of the second urosomal segment
(fig. 11); the dorsum of the prosome (figs. 8
and 9) has a pitted structure that is particu
larly visible at the forehead and on the last
segment.

The antennae and the mouth parts were fig
ured and described in detail by Vervoort
(1957). The present specimens generally agree
with his description except for the maxilla.
The dagger-shaped spines on the fourth and
fifth lobes of the "maxilla (fig. 12) are almost
identical in diameter, but different in length
the one on the fourth lobe is the longer. Each
of the first to fourth lobes has a row of acute
spinules, instead of irregular rows of spinules.

The first to fourth pairs of legs in general
agree with those figured by Vervoort (1957).
Some additional characters in the present
specimens are as follows: In stained specimens.
a line of demarcation is clearly visible between
the first and second endopodal segments of the
second leg. A row of fine spinules lies along the
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distal border of the second exopodal segment
in the second to fourth legs and on the distal
border of the second endopodal segment in the
third to fourth legs. The coxa of the fourth
leg has about 5 acute spinules at the insertion
of the internal seta (figs. 13 and 14).

Euchi'rella t1'"uncata Esterly, 1911
(Plate 5, figs. 15-22)

Euehi1'ella tnmcata Esterly, 1911, p. 322;
plate 26, fig. 5; plate 28, fig. 35; plate 29, fig.
63; plate 30, fig. 71; plate 31, fig. 104.

Euehit·eUa. propria Esterly, 1911, p. 321,
plate 27, figs. 14 and 20; plate 30, figs. 67 and
83; plate 31, fig. 85.

Occurrence

Sta. 3. 1 adult female, 5.40 mm.
Sta. 5. 5 adult females, 5.56 to 6.06 mm.;

1 adult male, 4.60 mm.
Sta. 7. 5 adult females, 5.85 to 6.24 mm. ;

7 adult males, 4.60 to 5.08 mm.
Sta. 9. 2 adult females, 5.71 to 6.14 mm.;

3 adult males, 4.89 to 4.99 mm.
Sta. 13. 1 adult female, 6.81 mm.

Euehi1'ella truncata was originally described
by Esterly (1911) from females obtained in the
San Diego, Calif., region of the eastern Pacific.
As suggested by Vervoort (1963), Euchit'ella
1Jt'opt'ia, erected on males alone by Esterly
(1911), seems to be synonymous with E. trun
enta, for in the present study the two forms
were found in the same samples and were
closely similar in size as well as in anatomical
details.

E. h'uncata has also been recorded from the
South Atlantic as E. g·mcilis (Wolfenden.
1911), from the North Atlantic as E. inter
media (With, 1915), and from the Gulf of St.
Lawrence as E. acadiana (Willey, 1919).

Description of Female

The female can easily be recognized by the
shape of the genital segment, which is more
swollen on the left side (fig. 15),. and by the
presence of a single strong spine on the coxa
of the fourth leg (fig. 16).

Description of Male

The total length ranges from 4.60 to 5.08
mm. The prosome is about 4.2 times as long as
the urosome. The cephalosome and the first
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metasomal segment as well as the fourth and
fifth metasomal segments are fused (fig. 17).
The forehead is smoothly rounded and has a
strong rostrum (fig. 18). The posterolateral
margins of the metasome are rounded (fig. 19).

The urosome consists of 5 free segments and
the caudal rami which have the following pro
portional lengths, from anterior to posterior:
23 :22 :18 :19:6 :12. The last segment is almost
completely telescoped into the fourth segment.
The caudal rami are as long as they are wide.
The distal margins of the second to fourth seg
ments are each fringed by a row of small tri
angular spinules.

The uniramous left fifth leg (fig. 20) con
sists of 5 segments, the third of which reaches
as far as the distal end of the basis of the right
leg. The distal segment is small and inserted a
short distance before the end of the fourth seg
ment; the two segments together thus form a
chela (figs. 21 and 22). Distally on the last seg
ment are 2 teeth, which are curved outward.
The right fifth leg consists of a well-developed,
2-segmented basipod, a 2-segmented exopod,
and a I-segmented endopod. The first exopodal
segment bears 4 triangular processes along the
internal margin-3 on the proximal half, and
1 near the distal end of the margin. The distal
segment has a triangular process along the in
ternal margin, at about one-third the length
from the proximal end, and a row of small
teeth distal to the process. The endopod is S
shaped and has 3 triangular processes along
the external margin.

Euchirella uni..~pina, new species
(Plate 6, figs. 1-21; plate 7, figs. 1-11)

Occurrence

Sta. 3. 6 adult females, 4.28 to 4.56 mm.
Sta. 5. 7 adult females, 4.60 to 4.70 mm.;

1 adult male, 3.84 mm.
Sta. 7. 3 adult females, 4.70 to 4.80 mm.;

1 adult male, 3.93 mm.
Sta. 9. 3 adult females, 4.60 to 4.89 mm. ;

3 adult males. 3.93 to 4.03 mm.
Description of Female

The total length is from 4.28 to 4.89 mm.
The prosome is about 4.3 times longer than the
urosome. The first metasomal segment is fused
with the cephalosome, but a line of demarca-
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tion is often visible in stained specimens. The
fourth and fifth metasomal segments are com
pletely fused. The forehead in dorsal aspect
(plate 6, fig. 1) is slightly triangular and in
lateral aspect (plate 6, fig. 2) smoothly curved
into a powerful rostrum. The rostrum is single,
points forward, and has an acute apex. The
base of the rostrum has a distinct constriction
from which 2 sensory hairs arise.

The posterolateral margins of the metasome
are rounded. The urosome (plate 6, figs. 3-5) is
4-segmented ; the segments and the caudal rami
have the following proportional lengths, from
anterior to posterior: 51 :12 :12:11 :14. The
genital segment is about as long as it is wide
and slightly asymmetrical in dorsal aspect, as
it is produced distally on the left side. The
caudal rami are wider than long (24 :19) and
have 4 strong, subequal terminal setae, a short,
strong external seta, and a curved internal seta.

The 24-segmented antennule reaches the end
of the caudal ramus when folded back. The
arrangement of the various setae and the aes
thetes is illustrated in plate 6, figure 6.

The antenna (plate 6, fig. 7) has a short
endopod, about -equal to the first 2 exopodal
segments combined. The first endopodal seg
ment has 1 seta near the distal end of the in
ternal margin, and the second endopodal seg
ment has 8 setae on the internal and 6 + 1
setae on the external lobe. The exopod is 7
segmented; the proximal segment is produced
into a triangular process near the distal end
of the internal margin. Each of the 4 interme
diate segments has 1 strong, plumose seta, and
the elongate distal segment has 3 apical setae.

The cutting edge of the mandibular blade
(plate 6, fig. 8) is armed with five groups of
strong teeth and 2 basal spines. The posterior
surface of the basis has a small process. The
endopod is 2-segmented; the first segment lacks
setae, but the second segment bears 9 apical
setae. The exopod is 5-segmented, the segments
together having 6 setae.

In the maxillule (plate 6, fig. 9), the first
inner lobe is elongate, and has 12 strong spines
plus 1 small spine. The second and third inner
lobes are well developed; the second has 4 setae
of subequal length and the third 1 large plus
2 small setae. The first outer lobe is low and
has 8 setae. The basis is elongate and has 1
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PLATE 6. Figs. 1-21, Euchirella unispina, new spe
cies. Female: fig. I, habitus, dorsal view; fig. 2, fore
head. lateral view; fig. 3. posterior part of metasome
and urosome, lateral view; fig. 4, urosome, dorsal
view; fig. 5, genital segment, ventral view; fig. 6,
antennule; fig. 7. antenna; fig. 8, mandible: fig. 9,

maxillule; fig. 10, maxilla; fig. 11, maxilliped; fig. 12,
first leg; fig. 13, second leg; fig. 14, third leg; fig. 15,
fourth leg. Male: fig. 16, habitus, dorsal view; fig. 17,
habitus, lateral view; fig. 18, forehead, lateral view;
fig. 19, posterior part of metasome and urosome, dor
sal view; fig. 20, left antennule; fig. 21, antenna.
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PLATE 7. }t'igs, 1-11, Ettchirella. ,ttnispina., new spe
cies. Male: fig. 1, mandibular palp; fig. 2, maxillule:
fig. 3. maxilla; fig. 4, maxilliped; fig, 5, first leg:
fig. 6. second leg; fig. 7, third leg; fig. 8, fourth leg;
fig. 9. fifth pair of legs, posterior aspect: fig. 10. ter
minal part of left fifth leg, posterior aspect; fig. 11.
idem, anterior aspect. Figs. 12-15, Euchaeta. spinosa.
Male: fig. 12, forehead, lateral view; fig. 13, fifth pair
of legs, anterior aspect; fig. 14, distal part of left
fifth leg, anterior aspect; fig. 15, idem, posterior as-

pect. Figs. 16-22. Eucha.eta media. Female: fig. 16,
forehead. lateral view; fig. 17, posterior part of meta
some and genital segment, lateral view; fig. 18, idem,
dorsal view. Male: fig. 19, forehead, lateral view; fig.
20, fifth pair of legs, anterior aspect; fig. 21, middle
part of exopod of left fifth leg, anterior aspect; fig.
22, idem, posterior aspect. Figs. 23-26, Euchaeta
wrighU, new species. Female: fig. 23, habitus, dorsal
view; fig. 24, forehead, lateral view; fig. 25, genital
segment, lateral view; fig. 26, idem, ventral view.

548 U.S. FISH AND WILDLIFE SERVICE



large and 2 small setae at the inner apex. The
endopod and the exopod are small and I-seg
mented, and have 5 and 11 setae, respectively.

The maxilla (plate 6, fig. 10) is short and
has 5 prominent lobes. Each of the first to
fourth lobes has a transverse row of small
spinules on the posterior surface. The first lobe
has in addition 3 long spinulose setae and 1
short, spinulose seta; the second and third
lobes each have 2 long spinulose setae and one
short spinulose seta; and each of the fourth and
fifth lobes has one strong, dagger-shaped spine,
1 long spinulose seta, and 1 short spinulose
seta. The endopod seems to be 4-segmented.
Each of the first 3 segments has 1 spinulose
seta. These setae are about equally long. The
terminal segment has 3 short setae. In addition.
the second and third segments each have a tiny
seta.

The maxilliped (plate 6, fig. 11) has a
slender basipod, and a short endopod that is
about one-half the length of the basis. The coxa
has four groups of setae, composed of 1, 2, 3,
and 3 setae, respectively. Some scattered spin
ules are at the insertions of the setae of the
last group. The basis has 3 setae at the middle
and 2 setae at the distal end of the internal
margin, in addition to a row of spinules along
the proximal portion of the same margin. The
endopod consists of 5 segments which have 4,
3, 3, 3 + 1, and 4 setae, respectively.

The first pair of legs (plate 6, fig. 12) has
2-segmented exopods and I-segmented endo
pods. The basipod is fringed with hairs along
the internal margin and has a seta at the
distal end of the same margin. The endopod is
slightly shorter than the first exopodal seg
ment, and its external margin has a round
tubercle that bears a transverse row of spin
ules on the anterior surface. The endopod has
3 internal setae and 2 apical setae. The first
exopodal segment has 1 internal seta and 2
subequal external spines. Th"e second exopodal
segment has 1 strong external spine, 3 internal
setae, and 1 long apical spine.

In the basipod of the second leg (plate 6,
fig. 13), the coxa is fringed with hairs only
along the internal margin and has an internal
seta. The endopod is a single segment (a line
of fusion is visible in stained specimens) that
is slightly shorter than the combined length of
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the first and second exopodal segments. The
endopod has 3 internal setae, 1 external seta,
and 2 apical setae. The first and second exop
odal segments each have 1 internal seta and 1
"strong external s"pine. The third exopodal seg
ment is longer than" the first and second "seg
ments combined and has 3 strong external
spines, 4 internal setae, and 1 long terminal
spine that is armed with a row of acute teeth
along the external margin.

The third leg (plate 6, fig. 14) is slightly
larger than the second, but its basipod and exo
pod are similar in anatomical details to those
of the second. The endopod is 3-segmented; the
segments have 1, 1, and 5 setae, respectively.
There are 2 triangular, flattened processes
along the external margin of the first endop
odal segment.

The fourth leg (plate 6, fig. 15) is slightly
smaller than the third, and its coxa has a
strong spine in addition to a stout internal
seta. The spine extends beyond the distal end of
the segment. Furthermore, the posterior sur
face of the coxa has 4 delicate setae, one of
which is immediately distal to the insertion of
the spine. Two such setae are also on the pos
terior surface of the basis. The exopod and
endopod are anatomically similar to those of
the third leg. The fifth pair of legs is absent.

Description of Male

The total length ranges from 3.84 to 4.03 mm.
The proportional length of the prosome to the
urosome is about 3.7:1. The prosome is more
slender than in the female and has a low tri
angular forehead in dorsal aspect (plate 6, fig.
16). In lateral view the forehead is smoothly
rounded into a strong rostrum and devoid of
crests (plate 6, fig. 18). The cephalosome and
the first metasomal segment, as well as the
fourth and fifth metasomal segments, are com
pletely fused, as they are in the female. The
posterolateral margins of the metasome are
rounded.

The urosome (plate 6", fig. 19) consists of 5
free segments and the caudal rami. The seg
ments and the caudal rami have the following
proportional lengths, from anterior to poste
rior: 25 :24 :17 :19:6 :9. The distal margins of
the second to fourth urosomal segments are
each fringed with a row of small spinules.
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The 24-segmented antennule (plate 6, figs.
17 and 20) reaches the end of the second
urosomal segment when applied against the
body. Articulations between the 8th and 9th,
the 11th and 12th, and the 23d and 24th seg
ments are incomplete.

In the antenna (plate 6, fig. 21), the endopod
is much better developed than in the female.
reaching about two-thirds the length of the
exopod. The basipod and the first endopodal
segment, however, are devoid of setae.

The mouth parts are all reduced. The mandi
ble (plate 7, fig. 1) lacks the mandibular blade.
In the maxillule (plate 7, fig. 2), the first inner
lobe is reduced to a mere round process that
lacks setae or spines, and the second and third
inner lobes are absent. The basis has no setae.
The endopod is small, with 5 setae, but the
exopod is much better developed than in the
female and has 10 large setae plus 1 small seta.

In the maxilla (plate 7, fig. 3), the first to
fourth lobes lack setae or spines. The fifth
lobe has 2 setae. The endopod is 2-segmented
and has 1 seta on the first and. 4 setae on the
second segment. In addition, there is a seta
at the insertion of the endopod. The coxa of
the maxilliped (plate 7, fig. 4) has a single seta
and some scattered spinules on the distal lobe.

The legs of the male differ from those of
the female in certain respects. In the first leg
(plate 7, fig. 5), the first exopodal segme:p.t
lacks external spines. The endopod of the sec
ond leg (plate 7, fig. 6) is a single segment
without a visible line of fusion. The fourth
leg (plate 7, fig. 8) lacks coxal spines and
closely resembles the third (plate 7, fig. 7), but
differs from the same leg of the female.

The fifth pair of legs (plate 7, fig. 9) con
sists of a uniramose left leg and a well-devel
oped, biramose right leg. The left leg has 5 seg
ments. The small distal segment is inserted a
short distance proximal to the end of the
preceding segment; the 2 segments together
thus form a minute chela. The distal segment
carries 2 teeth apically. The ·external tooth,
which is the larger, curves outward, the in
ternal one inward (plate 7, figs. 10 and 11).
The right leg consists of a 2-segmented basipod.
a 1-segmented endopod, and a 2-segmented
exopod. The basipod is well developed, reaching
the middle of the third segment of the left leg.
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The endopod is S-shaped, and has a triangular
prominence along the external margin, one
third the length from the proximal end. The
first exopodal segment has 2 prominences along
the proximal one-third of the internal margin;
the distal one of these is much larger than the
other. The distal segment is S-shaped and has
a row of small teeth along the internal margin.

Remarks
This species is closely related to E. truncata.,

but the female can easily be distinguished from
that of the latter by her smaller size and the
shape of the genital segment. The male of this
species is characterized by the shapes of the
teeth on the terminal segment of the left fifth
leg and by the arrangement of the prominences
on the exopod and endopod of the right fifth
leg.

Type material of E. 'unispina from station 5
has been deposited in the U.S. National Museum
as follows: Holotype female (USNM 113238) ;
allotype male (USNM 113239) ; six females as
paratypes (USNM 113240).

Euchirella amoena Giesbrecht, 1888

Occurrence

Stat 3. 1 adult female, 3.84 mm.;
1 adult male, 3.20 mm.;
3 fifth copepodid females, 2.89 to

3.07 mm.;
4 fifth copepodid males, 3.00 to

3.09 mm.
Stat 5. 2 adult females, 3.74 to 3.84 mm.;

3 adult males, 3.45 to 3.55 mm.;
2 fifth copepodid males, 3.26 mm.

Sta. 7. 1 fifth copepodid female, 3.13
mm. ;

1 fifth copepodid male, 3.16 mm.
Stat 9. 1 fifth copepodid female, 3.00 mm.

Remarks
The male of this species had been known as

E. a'-In,oena and the female as E. b1'evis, until
Grice (962) synonymized them.

The female is well characterized by the stout,
almost globose body, the last metasomal seg
ment (with a pointed ridge on its posterolateral
margin), and by the presence of 4 small acute
teeth near the base of the internal seta of the
coxa of the fourth leg.
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The adult male can be recognized easily by
the characteristic fifth pair of legs, which has
a strong spine on the internal margin of the
first segment of the right exopod. The fifth
copepodid male is distinguished by the man
dible, which, like that of the adult female, has
a strong spine on the basis.

Euchi1'ella 1·ost.mta Claus, 1866

Occurrence

Sta. 5. 12 adult females, 3.26 to 3.45 mm.
Sta. 7. 22 adult females, 3.36 to 3.64 mm.;

1 adult male, 2.97 mm.
Sta. 9. 17 adult females, 3.36 to 3.74 mm. ;

1 adult male, 3.00 mm.
Sta. 13. 3 adult females, 3.60 to 3.80 mm.
Sta. 15. 6 adult females, 3.80 to 4.00 mm.

Remarks
This species is one of the most common in

the present collections, but the male is rare.
Undeuchaeta pl'l.lllwsa Lubbock, 1856

Occurrence

Sta. 5. 4 adult females, 3.74 to 3.93 mm.
Sta. 9. 5 adult females, 3.84 to 4.12 mm. ;

2 adult males, 3.55 to 3.72 mm.

Remarks
The present specimens are in full agreement

with the figures given by Grice (1962).

FAMILY EUCHAETIDAE

Euchaeta ma1'ina (Prestandrea, 1833)

Occurrence

Sta. 3. 1 fifth copepodid female. 2.90
mm. ;

3 adult males, 3.60 to 3.74 mm.
Sta. 5. 1" adult female, 3.55 mm.

Remarks
According to Grice (1962), this species is

fairly common in the equatorial Pacific Ocean,
but it seems to be rare in the central North
Pacific.

Euchaeta spinosa Giesbrecht, 1892
(Plate 7, figs. 12-15)

Occurrence

Sta. 3. 5 adult females, 6.24 to 6.43 mm. ;
1 adult male, 6.24 mm.

CALANOID COPEPODS FROM NORTH PACIFIC
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Sta. 5. 13 adult females, 6.33 to 6.91 mm.;
7 adult males, 5.97 to 6.24 mm.

Sta. 7. 3 adult females, 6.33 to 6.72 mm.;
1 adult male, 6.33 mm.

Sta. 9. 2 adult females, 6.33 mm.;
4 adult males, 6.14 to 6.52 mm.

Sta.13. 3 adult females, 6.81 to 7.20 mm.

Remarks
The female of this species can easily be

recognized by the high frontal prominence of
the head, the slender rostrum, and the asym
metrical genital segment.

The male has a very slender body with a
triangularly produced forehead (fig. 12). The
right fifth leg (fig. 13) has a 2-segmented
exopod and a 1-segmented endopod; the endo
pod is as long as the first segment of the
exopod. The left fifth leg has a 3-segmented
exopod and a small rudimental endopod. The
second exopodal segment has distally a pro
jection which is as long as the segment itself
and which has a row of acute, triangular teeth
along the margin (figs. 14 and 15).

E'Ltchaeta media Giesbrecht, 1888
(Plate 7, figs. 16-22)

Occurrence

Sta. 5. 2 adult females, 4.03 to 4.12 mm.
Sta. 9. 11 adult females, 4.22 to 4.51 mm. ;

5 adult males, 3.79 to 4.03 mm.
Sta. 13. 1 adult female, 4.51 mm:

The female (figs. 16-18) is well character
ized by the shape of the genital segment, but
the description of the male is rather incom
plete (Wilson, 1950). The following description
was made from the specimens from station 9.
Description of Male

The total length ranges from 3.79 to 4.03 mm.
The proportional lengths of the prosome and
urosome are 2.2:1. The forehead in dorsal as
pect is produced triangularly, but in lateral
view is smoothly rounded into a slender rostrum
that is curved slightly downward (fig. 19).
The antennule is 23-segmented and reaches to
about the distal end of the metasome.

The right fifth leg (fig. 20) consists of a
stout basipod, a 2-segmented exopod, and a
1-segmented endopod. The endopod is shaped
like a ladle and is equal in length to the proxi-
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mal exopodal segment. The second exopodal
segment is like an elongated spine, enlarged
at its base and acuminate at the tip. The left
fifth leg has a much stouter basipod, a 3
segmented exopod, and a rudimental endopod.
Three proj ections arise from the mediodistal
corner of the second exopodal segment, and
two of them have a row of teeth along the
margin (figs. 21 and 22). The third exopodal
segment is tapereQ distally into a slender spine;
the proximal portion of the segment is hollow
along the internal margin, which is fringed
with long hairs; at the distal end of the hollow
portion is a small knob, which has a few
slender spines.

Remarks
Tanaka (1958) considered Euchaeta acuta

val'. pacifica, established solely on the male by
Esterly (1911), synonymous with E. media.
Esterly's description of the fifth pair of legs
(the only structure described) however, seems
too brief for a positive identification of the
form.

Eucha.eta pubem Sal's, 1907

Occurrence

Sta. 5. 1 adult female, 3.84 mm.
Sta. 7. 3 adult females, 4.32 to 4.41 mm.

Remarks
The' female is well characterized by the

evenly rounded posterolateral corners of the
metasome; the symmetrical genital segment,
which in dorsal aspect is equally swollen on
each side; and the hooklike process at the right
side of the genital orifice. The posterior part
of the body is covered with fine hairs.

E'Ilclweta wrighti, new species
(Plate 7, figs. 23-26; plate 8, figs. 1-3)

Occurrence

Sta. 3. 1 adult female, 2.73 mm.
Description of Female

The proportional lengths of the prosorne and
urosome are about 2:1. The general shape of
the body is slender (plate 7, fig. 23). The
cephalosome and the first metasomal segment.
as well as the fourth and fifth metasomal seg
ments, are fused, but a line of fusion between
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the cephalosome and the first metasomal seg
ment is clearly visible after staining. The fore
head in both dorsal and lateral view is pro
duced into a process, which carries a sensory
hair (plate 7, fig. 24). The rostrum is strong,
pointing straight downward. The posterolateral
margins of the metasome are smoothly rounded.

The urosome is 4-segmented; the segments,
with the caudal rami, have the following pro
pOl,tional lengths, from anterior to posterior:
44:22:17:6:11.

The genital segment (plate 7, figs. 25 and 26)
is long and slender. In dorsal aspect it is al
most perfectly symmetrical-equally swollen on
both sides. At about one-third the length from
the proximal end it has a large genital swelling
clearly visible in lateral aspect. The distal por
tion of the metasome and the whole urosome
are densely covered with very fine hairs.

The antennule is 23-segmented, and, when
fully extended, reaches as far as the end of the
caudal ramus. The maxillule is best described
by reference to plate 8, figure 1. In the maxilla,
one of the 6 apical setae has long spines, in
addition to short spinules that cover it entirely.

The basipod of the first leg (plate 8, fig. 2)
is fringed with hairs along the internal margin
and has the customary curved seta on the distal
medial end of the basis. The exopod is 2-seg
mented. The external margin of the first seg
ment is almost straight and has a fine' spine
near the distal end; the internal margin has a
single seta. The second segment has a fine
external spine, 3 internal setae. and 1 terminal
spine, which is about four times as long as the
segment. The endopod is a single segment; its
external margin has a round tubercle armed
with a row of fine spinules, the internal margin
has 3 setae, and the apex 2 setae.

The coxa of the second leg (plate 8, fig. 3)
has a row of hairs and a strong seta on the
internal margin. The exopod is' 3-segmented,
with relatively small external spines. Of these
spines the one on the second segment is the
largest, but it does not reach as far as the
base of the first external spine of the third
segment. The terminal spine of the exopod is
about as long as the third exopodal segment.
The endopod is a single segment and is slightly
shorter than the first 2 exopodal segments
combined.
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PLATE 8, Figs. 1-3, Eucha·eta w1'ighti, new species.
Female: fig. I, maxillule; fig. 2, first leg; fig. 3, second
leg. Figs. 4-8, Lophothrix latipes. Female: fig. 4,
habitus, dorsal view; fig. 5, habitus, lateral view; fig.
6, forehead, ventral view; fig. 7, posterior part of
metasome and genital segment, ventral view; fig. 8,
fifth pail' of legs. Figs. 9-12, Scolecithricella minor.
Female: fig. 9, habitus, dorsal view; fig. 10, habitus,
lateral view; fig. 11, second leg; fig. 12, fifth pair of
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legs. Figs. 13-16, Scolecith1'icella dentata. Female:
fig. 13, habitus, dorsal view; fig. 14. habitus. lateral
view; fig. 15, second leg; fig. 16, fifth pair of legs,
Figs. 17-21, Scolecith1-icella ova.ta. Female: fig. 17,
habitus, lateral view; fig. 18, posterior part of meta
some and anterior part of urosome, dorsal view; fig.
19, second leg; fig. 20, left fifth leg; fig. 21, right fifth
leg.
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Remarks
Although only a single specimen was found,

I believe that its characters are sufficiently dis
tinct to consider it as a member of a valid
species. The present specimen, in general shape
of the body, appears to be related to E. plana
Mori, 1937, redescribed by Tanaka (1958). The
obvious difference in the location of the genital
swelling, however, prevents it from being re
ferred to that species.

The only specimen was accidentally de
stroyed.

FAMILY PHAENNIDAE

PhClenna spinifem Claus, 1863

Occurrence

Sta. 3. 10 adult females, 1.84 to 2.11 mm.;
1 adult male, 1.94 mm.

Sta. 5. 5 adult females, 1.91 to 2.40 mm.
Sta. 7. 5 adult females, 2.02 to 2.11 mm.

Remarks
This species can readily be recognized by

the nearly rounded body in dorsal aspect. In
details the present specimens are in full agree
ment with the figures given by Giesbrecht
(1892) .

FAMILY SCOLECITHRICIDAE

Dophotl/.?'Ll; la.tipes (T. Scott, 1894)
(Plate 8, figs. 4-8)

Occurrence

Sta. 3. 1 adult female, 3.06 mm.
Sta. 5. 9 adult females, 3.03 to 3.16 mm.
Sta. 7. 1 adult female, 3.23 mm.

Remarks
This species can be recognized by the follow

ing characters: The head has a long, low crest
and two large ocular lenticels that are clearly
visible in stained specimens (figs. 4 and 5).
The rostrum consists of a thickened", incised
basal portion, which has two fine rostral fila
ments (fig. 6). The posterolateral corner of the
metasome (fig. 7) is produced into a point, the
tip of which in dorsal or ventral view curves
inward and reaches to about the middle of the
genital segment. The fifth leg (fig. 8) is uni
ramous and 4-segmented; it is considerably
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dilated toward the distal end and has 3 spines
on the apex. The inner spine is the longest.

Scolecith1-ix danae (Lubbock, 1856)

Occurrence

Sta. 3. 3 fifth copepodid females, 1.50 to
1.55 mm.;

2 adult males, 2.07 to 2.10 mm.
Sta. 5. 8 adult females, 2.01 to 2.17 mm. ;

6 adult males, 2.11 to 2.17 mm.
Sta. 7. 4 adult females, 2.14 to 2.17 mm.;

1 adult male, 2.11 mm.

Remarks
The female of this species can readily be

distinguished by her very robust body and by
the genital segment, which has a ventral pro
jection in the form of a shovel. Giesbrecht
(1892) and Rose (1942) have described and
figured this species in detail.

Scoleeithrix b1'adyi Giesbrecht, 1888

Occurrence

Sta. 3. 1 adult female, 1.22 mm.
Sta. 5. 2 adult females, 1.32 mm.;

1 adult male, 1.51 mm.
Sta. 7. 5 adult females, 1.32 to 1.38 mm.
Sta. 9. 1 adult female, 1.40 mm.

Remarks
The asymmetrical last metasomal segment

and the extremely short urosome identify the
female of this species and the structure of the
fifth pair of legs identifies the male. Figures
of these characters have been given by Grice
(1962).

Scolecitkricella I1tino/' (Brady, 1883)
(Plate 8, figs. 9-12)

Occurrence

Sta.16. 1 adult female, 1.42 mm.

Remarks
The urosome of the female has a character

istic shape; it is markedly narrow as compared
with its robust prosome (figs. 9 and 10). The
posterolateral margin of the metasome in lat
eral view is triangularly produced into a blunt
tip, which reaches the middle of the genital
segment. The first exopodal segment of the sec-
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ond leg (fig. 11) has a long external spine that
extends beyond the distal margin of the second
exopodal segment. The fifth leg (fig. 12) con
sists of a basal portion, common to both legs,
and a plate-shaped apical segment, which has
a long internal spine, a short, strong apical
spine, and a small external spine. An additional
small spine is located immediately lateral to
the apical spine.

Scol.ecith1'icella denta.t(t (Giesbrecht, 1892)
(Plate 8, figs. 13-16)

Occurrence

Sta. 5. 1 adult female, 1.48 mm.
Sta. 15. 1 adult female, 1.55 mm.
Sta. 16. 1 adult female, 1.68 mm.

Remarks
The following characters mainly serve to

identify the female of this species: The pro
some is nearly elliptical in dorsal aspect (fig.
13) ; its posterolateral margin in lateral aspect
(fig. 14) has a distinct incision that is also
clearly visible in dorsal view. The external spine
of the first exopodal segment of the second leg
(fig. 15) is long, slightly curved inward. and
reaches the distal margin of the second exopo
dal segment. On the third exopodal segment of
the same leg, 3 small teeth lie along the exter
nal margin immediately proximal to each of the
second and third external spines. The fifth hig
(fig. 16) is laminate and almost rectangular;
it has a tiny spine at the tip and a larger spine
on the internal margin.

Scolecith1'icella O'vat(L (Farran, 1905)
(Plate 8, figs. 17-21)

Occurrence

Sta. 5. 1 adult female, 1.98 mm.
Sta. 7. 1 adult female, 1.88 mm.

Remarks
The female of this species can easily be dis

tinguished by the posterolateral margin of the
metasome. which has a distinct notch visible
in either lateral or dorsal view (figs. 17 and
18), and by the second and fifth pairs of legs.
The coxa of the second leg (fig. 19) has a dis
tinct notch on the external margin; the roundly
produced internal margin also has a distinct
notch, in addition to a row of hairs and a seta.

CALANOID COPEPODS FROM NORTH PACIFIC

The fifth leg (fig. 20) is shaped like a paddle
with a cylindrical "handle" by which it is at
tached to a common basal portion. The internal
margin of the paddle-shaped portion has a well
developed spine. One specimen had a small sec
ond internal spine close to the distal end of
the right leg (fig. 21).

Scolecith1'icella vittata (Giesbrecht, 1892)

Occurrence

Sta. 5. 2 adult females, 1.74 to 1.80 mm.

Remarks
The female is readily recognized by the char

acteristic fifth pair of legs. Figures of this and
other characters have been given by Grice
(1962) .

Scolecith1icella aU'l'opecten (Giesbrecht, 1892)
(Plate 9, figs. 1-4)

Occurrence

Sta. 5. 9 adult females, 2.17 to 2.37 mm.
Sta. 7. 6 adult females, 2.11 to 2.34 mm.
Sta. 13. 1 adult female, 2.40 mm.

Remarks
The female of this species can be identified

easily by-the posterolateral margin of the meta
some, which in lateral view has a round de
pression (fig. 1), and by the fifth pair of legs
(fig. 2). Figures of the mouth parts and the
swimming legs have been given by Rose (1942)
and Giesbrecht (1892).

Two specimens possessed abnormal fifth pairs
of legs (figs. 3 and 4) but appeared to be
identical with the normal specimens in all other
details.

FAMILY METRIDIIDAE

Met'l'idia lucens Boeck, 1865

Occurrence
Sta.16. 2 adult females, 2.68 to 2.78 mm.;

9 fifth copepodid females, 1.90 to
2.07 mm.;

4 fifth copepodid males, 1.73 to
1.84 mm.

Remarks
This species is easily recognized by two char

acters. The posterolateral margin of the met-
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PLATE 9. Figs. 1-4, Scolecithricella am·opecten. Fe
male: fig. 1. habitus, lateral view j fig. 2, fifth leg j

figs. 3-4, abnormal fifth pairs of legs. Figs. 5-11,
Centropages 1l iolaceus. Female: fig. 5, habitus, dorsal
view; fig. 6, posterior part of metasome and urosome,
lateral view; fig. 7, idem, ventral view; fig. 8, fifth
leg. Male: fig. 9, fifth pair of legs, anterior aspect;
fig. 10, distal part of exopod of left fifth leg; fig. 11,
exopod of right fifth leg. Figs. 12-26, Centropages
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FIGS. 1,5,12
,....:..>="-=------<. FIGS. 6-7.13-14,20

FIGS. 8-9,1 1,15-17,19,21-26

FIGS. 2-4,10,18

elegans. Female: fig. 12, habitus, dorsal view; fig. 13,
posterior part of metasome and urosome, viewed from
left side; fig. 14, idem, viewed from right side; fig. 15,
idem. ventral view; fig. 16, antenna; fig. 17, mandib
ular palp; fig. 18, cutting edge of manducatory plate;
fig. 19, maxillule; fig. 20, maxilla; fig. 21, maxilliped;
fig. 22, first leg; fig. 23, second leg; fig. 24, third leg;
fig. 25, fourth leg; fig. 26, fifth leg.
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asome is produced into a point. In the second
leg, the basis has a hook on the distal margin
and the internal margin of the first endopodal
segment is proximally provided with a deep
invagination guarded by 3 strong teeth.

Brodsky (1950) distinguished the Pacific
form of Metridia lucens from the Atlantic form
and gave it a new name, Metl'idia pa.cifica.
Damkaer (1964 and personal communication)
examined specimens from both the Pacific and
the Atlantic and found no morphological dif
ferenc.es to warrant two species.

FAMILY CENTROPAGIDAE

Centropages bmdyi Wheeler, 1900

Occurrence
Sta. 5. 1 adult female, 1.95 mm.
Sta. 9. 1 adult male, 1.74 mm.
Sta. 13. 30 adult females, 1.91 to 2.08 mm. ;

8 adult males, 1.78 to 1.91 mm.
Sta. 15. 11 adult females, 2.00 to 2.24 mm. ;

2 adult males, 1.97 to 2.00 mm.

Remarks
This species is characterized by the rounded

posterolateral corners of the metasome, the
symmetrical genital segment, and the large
caudal rami, each of which has a fingerlike
projection between the two lateral terminal
setae.

Centro pages elonga.tus Giesbrecht, 1896

Occurrence
Sta. 3. 7 adult females, 1.74 to 1.90 mm.;

7 adult males, 1.65 to 1.80 mm.
Sta. 5. 1 adult female, 1.91 mm.
Sta. 7. 1 adult female, 1.91 mm.;

1 adult male, 1.81 mm.

Remarks
The present specimens are in agreement with

the figures given by Grice (1962).

Centropages'lliol.a.ceus (Claus, 1863)
(Plate 9, figs. 5-11)

Occurrence

Sta. 3. 1 adult female, 2.17 mm.;
4 adult males, 2.04 to 2.11 mm.

Sta. 5. 3 adult females, 2.11 to 2.14 mm. ;
4 adult males, 2.04 to 2.17 mm.

CALANOID COPEPODS FROM NORTH PACIFIC

Sta. 7. 11 adult females, 2.14 to 2.24 mm.;
2 adult males, 2.14 to 2.17 mm.

Remarks
The female of this species can be distin

guished by the genital segment, which in dorsal
aspect (fig. 5) is slightly asymmetrical-the
right side is slightly more swollen. The swell
ings of both the right and left sides have a
group of spinules (figs. 6 and 7). The second
urosomal segment ventrally lacks the knoblike
projection shown in the figure by Giesbrecht
(1892). In the fifth leg (fig. 8) the spiniform
projection of the second exopodal segment is
slightly shorter than the third exopodal seg
ment and has a row of stiff hairs along the
internal distal margin.

The male of this species can be identified by
the fifth pair of legs (figs. 9-11). The second
exopodal segment of the right leg is nearly
elliptical; the spinous projection of the segment
bends sharply outward. The terminal claw has
a deep notch at the proximal portion of the
internal margin; in this notch is an acute tooth.

Centropages elegans Giesbrecht, 1895
(Plate 9, figs. 12-26; plate 10, figs. 1-6)

Centropa.ges elegans Giesbrecht, 1895, p. 256,
p,late 4, figs. 1-2.

Occurrence

Sta. 3. 21 adult females, 1.86 to 2.04 mm. ;
10 adult males, 1.84 to 1.97 mm.

Sta. 5. 16 adult females, 1.94 to 2.14 mm.;
9 adult males, 1.84 to 2.01 mm.

Sta. 7. 3 adult females, 2.01 to 2.07 mm.;
4 adult males, 1.94 to 2.04 mm.

Description of Female

The total length of the specimens ranges from
1.86 to 2.14 mm. The prosome is about three
times as long as the urosome. The cephalosome
in dorsal aspect has a small semicircular pro
jection at the tip and a knoblike process at the
posterodorsal margin (plate 9, fig. 12). The
first metasomal segment is incompletely sepa
rated from the cephalosome-a line of joint is
visible only on the dorsal region. The postero
lateral margins of the metasome are smoothly
rounded.

The urosome (plate 9, figs. 13-15) is 3-seg
mented; the segments and the caudal rami have
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PLATE 10. Figs. 1-6, Centl'opctges ele.guns. Male: fig.
1. habitus, dorsal view; fig. 2, right antennule; fig. 3,
geniculated region of right antennule; fig. 4, fifth
pail' of legs, anterior aspect; fig. 5. exopod of right
fifth leg; fig. 6, exopod of left fifth leg. Figs. 7-13,
LHcicntia /la1'ic-ol'nis. Female: fig. 7, fifth leg; fig. 8,
abnormal exopod of left fifth leg. Male: fig. 9, habitus,
dorsal view; fig. 10, fifth pail' of legs, posterior aspect.
Figs. 11-13. male abnormal in fifth pail' of legs: fig.
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11. habitus, dorsal view: fig. 12, fifth pair of legs,
posterior aspect; fig. 13, inner projection of basis of
left fifth leg. Figs. 14-21, Hete.r01·habdus pU1lilliger.
Female: fig. 14, habitus, dorsal view: fig. 15, habitus,
lateral view; fig. 16, forehead, lateral view; fig. 17,
maxillule; fig. 18, maxilla; fig. 19, fifth leg. Male:
fig. 20, habitus, lateral view: fig. 21, fifth pair of legs,
anterior aspect.
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the following proportional lengths, from an
terior to posterior: 28 :20 :16 :36.

The genital segment is symmetrical, wider
than long, and has dorsally a row of small
spinules along its distal margin. The second
urosomal segment has ventrally a knoblike pro
jection and dorsally 2 rows of small spinules
along the distal border. The caudal rami are
symmetrical and about 3.5 times as long as
wide.

The antennule is 24-segmented; the last 5
segments extend beyond the end of the caudal
ramus. The endopod of the antenna (plate 9,
fig. 16) is short-about one-half the length of
the exopod. The second endopodal segment has
8 + 1 setae on the internal lobe and 6 + 1
setae on the external lobe.

The mandibular palp (plate 9, fig. 17) has a
triangular basis, which has a seta on the pos
terior surface. The exopod is 5-segmented; each
of the first to fourth segments has 1 seta, and
the terminal segment 2 setae. The endopod is
small; the first segment has 2 setae, and the
second segment 7 setae. The mandibular blade
(plate 9, fig. 18) consists of a large separate
tooth and a plate with about 7 acute teeth.

The maxillule is relatively small; details of
its structure are shown in plate 9, figure 19.

The maxilla (plate 9, fig. 20) is well de
veloped. The first to fourth lobes each bear
2 +1 spinose setae. The fifth lobe is much better
developed; it has 1 long spinose seta and "2
small spiniform setae. The endopod has 5 long
spinose setae, 1 short spinose seta. and a small
spiniform seta.

The coxa of the maxilliped (plate 9, fig. 21)
is stout and has 3 well-developed lobes. The first
lobe has 1 spinose seta plus 1 spiniform seta,
the second lobe 2 spinose setae plus 1 spiniform
seta, and the third lobe 3 small spiniform setae.
The basis is about as long as the coxa and
carries 3 setae distally. The endopod is also
as long as the Coxa and is 5-segmented.

The basipod of the first leg (plate 9, fig. 22)
is stout and has an internal seta on each seg
ment. The endopod is 3-segmented and shorter
than the first and second exopodal segments
combined. The first segment has 1 internal seta;
the second segment, 2 internal setae; and the
third segment. 3 internal setae, 1 external seta,
and 2 terminal getae. The exopod is also 3-
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segmented; it has 1 + 1 + 2 external spines,
1 + 1 + 4 internal setae, and 1 terminal spine.

The second and third pairs of legs (plate 9.
figs. 23 and 24) are similar. On the basipod,
only the coxa has an internal seta. The endopod
is 3-segmented and extends slightly beyond the
distal border of the second exopodal segment.
The segments have 1, 2, and 8 setae, respec
tively. The exopod is also 3-segmented; the
first and second segments each have 1 external
spine and 1 internal seta. The third segment
has 3 external spines, 5 internal setae, and 1
terminal spine.

The fourth leg (plate 9, fig. 25) differs from
the third leg only in the number of setae on
the third endopodal segment-it has 7 setae in
stead of 8.

The basipod of the fifth leg has no setae
(plate 9, fig. 26). The exopod is 3-segmented.
The first segment has 1 external spine and a
round projection along the internal margin.
The second segment has 1 external spine and a
strong spiniform projection from the internal
margin. This projection is shorter than the
third exopo"dal segment and has distally a row
of stiff hairs along the internal margin. The
third exopodal segment has 2 external spines.
4 internal setae. and a terminal spine. The
endopod is also 3-segmented; it has 1 seta on
the first segment, 1 on the second, and 6 on the
third.

Description of Male

The total length ranges from 1.84 to 2.04 mm.
The proportional lengths' of the prosome and
urosome are 2.8:1. The first metasomal seg
ment is incompletely separated from the ceph
alosome; a line of separation is visible only on
the dorsal side. The posterolateral corners of
the metasome are smoothly rounded (plate 10,
fig. 1). The urosome is 5-segmented; the seg
ments and the caudal rami have the following
proportional lengths, from anterior to poste
rior: 15:17:17:5:14:32. The caudal rami are
about 3 times as long as wide.

The left antennule is 24-segmented; the last
2 segments extend beyond the end of the caudal
ramus. The right antennule (plate 10, figs. 2
and 3) is modified for grasping the female. The
external margins of the 17th to 19th segments
are each fringed with a row of acute teeth.
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The 18th and 19th segments are articulated
by a "knee joint."

The antenna, the mouth parts, and the first
to fourth pairs of legs are similar to those of
the female.

The fifth pair of legs (plate 10, figs. 4-6)
is asymmetrical-the right exopod is modified
into a grasping organ in the form of a power
ful chela. The left exopod is 2-segmented; the
distal segment has two strong, curved spines,
the distal parts of which are densely pitted.

Remarks

This species was established by Giesbrecht
(1895) upon a single male specimen from the
northeastern Pacific. As the species does not
appear in any other lists, the present speci
mens constitute the first record since the orig
inal discovery. The female is described here
for the first time. Sixteen female specimens
have been deposited in the U.S. National Mu
seum (USNM 113375, 113376).

FAMILY LUCICUTIIDAE

Luc-icutia flavicornis (Claus, 1863)
(Plate 10, figs. 7-13)

Occurrence

Sta. 3. 2 adult females, 1.41 to 1.43 mm.
Sta. 5. 12 adult females, 1.38 to 1.94 mm.;

6 adult males, 1.45 to 1.48 mm.
Sta. 7. 1 adult male, 1.51 mm.
Sta. 15. 3 adult females, 1.65 to 1.94 mm.
Sta. 16. 1 adult female, 2.04 mm.

1 adult male, 1.66 mm.

Remarks
The female of this species can be distin

guished by the elliptical prosome and the shape
of the fifth pair of legs (fig. 7). The female
from station 16 had an abnormal left fifth leg
-2 teeth were present proximal to the external
spine of the second exopodal segment (fig. 8).

The body of the male (fig. 9) is shaped like
that of the female. The left antennule is 21
segmented and slightly modified for grasping
the female. The basis of the left fifth leg (fig.
10) has internally a large projection pointed
distally. The internal edge of this projection
has 5 or 6 teeth. In the right fifth leg, both
the exopod and the endopod are 2-segmented.
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The proximal exopodal segment is slightly
curved inward and lacks processes on the in
ternal margin.

Four male specimens abnormal in the shape
of the fifth pair of legs were from stations 5
and 7. The general shape of the body of these
males (fig. 11) does not differ from that of
the normal male, but the fifth pair of legs
(figs. 12 and 13) differs in the following as
pects: The projection on the internal margin
'of the basis in the left leg is tapered distally,
with 3 to 4 acute teeth along the internal edge.
The first exopodal segment of the right leg has
proximally a triangular process along the in
ternal margin. The second exopodal segment of
the same leg is pronouncedly curved.

FAMILY HETERORHABDIDAE

Hetel'ol'ha.bdu.s pa.pilligel' (Claus, 1863)
(Plate 10, figs. 14-21)

Occurrence

Sta. 5. 15 adult females, 1.88 to 2.24 mm. ;
14 adult males, 1.98 to 2.07 mm.

Sta. 7. 15 adult females, 1.91 to 2.31 mm.;
6 adult males, 1.94 to 2.14 mm.

Sta. 9. 4 adult females, 2.17 to 2.21 mm. ;
2 adult males, 2.14 to 2.17 mm.

Sta. 13. 4 adult females, 2.41 to 2.54 mm.;
12 adult males, 2.27 to 2.65 mm.

Sta. 15. 11 adult females, 2.40 to 2.62 mm. ;
4 adult males, 2.55 to 2.62 mm.

Sta. 16. 18 adult females, 2.48 to 2.58 mm.;
10 adult males, 2.48 to 2.55 mm.

Remarks

This species is one of the most common in
the present collections. It can be identified
readily by the triangularly produced forehead
in lateral aspect (figs. 16 and 20) and the 3
equal terminal spines of the maxilla (fig. 18).
In the fifth leg of the female (fig. 19), the sec
ond exopodal segment has internally a long,
curved spine, which is longer than the third
exopodal segment. The fifth pair of legs (fig.
21) of the male has a beaklike projection on
the internal margin of the second right exopo
dal segment.
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Heterorhabdus abyssalis (Giesbrecht. 1889)
(Plate 11, figs. 1-6)

Occurrence

Sta. 9. 3 adult females, 2.47 to 2.69 mm.;
1 adult male, 2.41 mm.

Remarks
This species is recognized by the rounded

forehead in lateral aspect (fig. 2) and the
structure of the maxilla (fig. 4), the distal lobe
of which has 2 spines of equal length and 1
slightly shorter spine. In the fifth pair of legs
of the female (fig. 3), the internal spine of
the second exopodal segment is about as long
as the third exopodal segment and is fringed
with fine hairs along the upper margin. The
fifth pair of legs in the male (figs. 5 and 6)
is characterized by the laminar protrusion on
the internal margin of the right basis and the
conical internal projection of the second seg
ment of the right exopod.

Heterostyl-ites longico1'nis (Giesbrecht, 1889)

Occurrence

Sta. 5. 2 adult females, 2.80 to 2.83 mm. ;
1 adult male, 2.90 mm.

Sta. 7. 1 adult female, 2.90 mm.

Remarks
This species is closely similar to the species

of Heterorhn7>dus but can easily be distin
guished from the latter by the longer anten
nule. the armament of the mandibular blade,
and the better developed endopod of the max
illa. In the female, the second exopodal segment
of the fifth leg "has a compound Rpine, with 6
to 7 points, medial to the regular external
spine.

H. longicorni.~ is distinguished from H. maio'/"
only by its smaller size; there are prac
tically no anatomical differences. The female
of H. longicon1.is. according to Giesbrecht and
Schmeil (898), measures about 3.0 mm., but
that of H. ma.;io1· measures about 5.0 mm.

FAMTLY AUGAPTTLTDAE

Haloptilus "lo·ngico1'1ti.~ (Claus, 1863)
Occurrence

Sta. 3. 136 adult females, 2.00 to 2.24 mm.
Sta. 5. 44 adult females, 2.17 to 2.44 mm.
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Sta. 7. 3 adult females, 2.14 to 2.34 mm.

Remarks
This species was one of the most common

at the southern stations, but not a single male
was found. The female can be recognized by
the knoblike projection on the forehead,
when viewed from above, and the very long
antennule.

Haloptilus fe1·tilis (Giesbrecht, 1892)
(Plate 11, figs. 7-20)

Occurrence

Sta. 3. 2 adult males, 2.89 to 3.16 mm.
Sta. 5. 3 adult males, 2.93 to 3.13 mm.

This species was erected on the basis of a
male from the Mediterranean Sea (Giesbrecht,
1892). Grice (1962) obtained a single male
from equatorial waters of the Pacific. The fol
lowing description is based on the five adult
males in the present collections.

"Description of Males

The total length ranges from 2.89 to 3.16 mm.
The proportional lengths of the prosome and
urosome are about 5.6:1. The first metasomal
segment is separated from the cephalosome, but
the fourth and fifth metasomal segments are
fused. The cephalosome in dorsal aspect has a
broadly triangular forehead, and the oral
region is more or less dilated. The postero
lateral margins of the metasome are smoothly
rounded (fig. 7).

The urosome (fig. 8) is 5-segmented. The
first segment is nearly as long as the combined
lengths of the succeeding 3 segments. The fig
ure by Giesbrecht (1892, plate 42, fig. 5), how
ever, shows the second to fourth urosomal seg
ments relatively longer than those of the pres
ent specimens.

The right antennule is normal, 25-segmented,
and reaches as far as the end of the caudal
ramus. The ~3-segmented left antennule (fig.
9) is modified for grasping the female. Each
of the 14th to 16th segments has a swollen
outer margin, and each of the 17th to 19th
segments has a serrated lamella along the same
margin. A knee joint is found between the 18th
and 19th segments.

In the antenna (fig. 10), the exopod is only
about one-third the length of the endopod. The
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PLATE 11. Figs. 1-6, Hete1'M'habdus abyssalis. Fe
male: fig. I, habitus, dorsal view; fig. 2, habitus,
lateral view: fig. 3, fifth leg. Male: fig. 4, maxilla:
fig. 5, fifth pair of legs. anterior aspect; fig. 6, right
fifth leg, posterior aspect. Figs. 7-20, Ha.[optilus IM'
tills, Male: fig. 7, habitus, dorsal view; fig. 8. uro-
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some, dorsal,. view; fig. 9, left antennule; fig. 10, an
tenna; fig. 11, mandibular palp; fig. 12, mandibular
blade; fig. 13, maxill ule: fig. 14, maxilla: fig. 15.
maxilliped; fig. 16, first leg; fig. 17, second leg; fig.
18, third leg; fig. 19, fourth leg; fig. 20, fifth pair of
legs posterior aspect.
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exopod is 8-segmented, and the endopod 2-seg
mented. The first segment of the endopod is
about 2.5 times as long as the second.

The mandibular palp (fig. 11) is slender and
lacks setae on the basis. The endopod is slightly
longer than the exopod. The cutting edge (fig.
12) of the mandibular blade consists of 2
strong rostral teeth. the inner of which has 2
small acute teeth along the internal margin
and another along the external margin.

In the maxillule (fig. 13), the first inner lobe
and the exopod are elongate. The first inner
lobe has distally 7 spiniform setae, 2 of which
are notably strong. The second and third inner
lobes are small, and have 1 and 3 setae.
respectively.

The maxilla (fig. 14) bears 6 well-developed
lobes. The first lobe has 3 setae, each of the
second to fourth lobes 2 setae, the fifth lobe 1
seta plus 1 strong spine, and the sixth lobe
2 setae plus 1 strong spine. The spine of the
sixth lobe is slightly smaller than that of the
fifth lobe. The endopod is 3-segmented and has
7 setae.

The coxa of the maxilliped (fig. 15) has 3
lobes, which have 2, 3, and 3.setae, respectively.
The basis has 2 lobes, each with 2 setae. The
endopod is 5-segmented; the first and second
segments each have 4 setae. the third and
fourth have 3, and the fifth has 4. .

The basipod of the first leg (fig. 16) has 1
internal seta on the coxa and 1 external seta on
the basis. Both the exopod and the endopod are
3-segmented. The first and second exopodal seg
ments each have 1 internal seta and 1 external
spine. The external spine of the first segment
is notably long, extending beyond the end of the
spine on the second segment. The third exopodal
segment has 2 external spines, 4 internal setae,
and 1 terminal spine. The endopod is about as
long as the first 2 exopodal segments combined
and has 1 seta on the first segment, 2 on the
second, and 5 on the third.

The second to fourth pairs of legs (figs. 17
19) are similar. The coxa has 1 internal seta.
The basis is naked in the second and third legs
but has an external seta in the fourth leg. The
exopod is 3-segmented; the first and second
segments each have 1 external spine and 1 in
ternal seta; and the third segment has 3 exter
nal spines, 5 internal setae, and 1 terminal
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spine. The endopod is also 3-segmented. The
first segment bears 1 seta, and the second· seg
ment 2 setae. The third segments of the second
and fourth legs have 7 setae, but that of the
third leg has 8 setae.

The fifth pair of legs (fig. 20) is asymmetri
cal. The coxa of the left leg has a strong tooth
on the internal margin. The basis in both the.
right and the left legs has a long plumose
external seta. The second exopodal segment of
the right leg has a large, conical protrusion on
the internal margin. The right and left third
exopodal segments both have 2 external spines
and 1 large terminal spine; the first external
spine of the right third exopodal segment is
spinose and as long as the terminal spine. The
endopods of both legs are 3-segmented; the
first segment lacks setae, but the second and
third segments have 1 seta and 6 setae,
respectively.

Remarks
The present specimens are in full agreement

with the description by· Giesbrecht (1892) ex
cept for the urosome. which seems to be some
what shorter than that figured by him. This
difference may be due to the telescoping of the
segments. The female is not known.

H aloptilus spinice1JS (Giesbrecht, 1892)

Occurrence

Sta. 3. 6 adult females. 4.41 to 4.80 mm.
Sta. 5. 5 adult females, 4.12 to 4.99 mm.
Sta. 7. 2 adult females, 4.50 to 4.60 mm.

Remarks
This species can readily be distinguished

from the other species of the genus by the
short, hooked, spiniform projection of the fore
head, viewed from the side.

A'Ilga.ptilus spini/1'ons Sal's, 1907
(Plate 12, figs. 1-5)

Occurrence

Sta. 5. 1 adult female, 3.55 mm.

Remarks
The female of this species can be identified

by five characters: The anterior end of the
body is produced into an acute spiniform proc
ess that is pointed downward (figs. 1 and 2)-
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the tip of the process appears to be divided
into two minute points. The rostrum consists
of two slender filaments. The mandibular palp
(fig. 3) is uniramous and has 4 segments; the
distal segment has 2 long plumose setae. The
mandibular blade is armed with 5 rostral teeth
(fig. 4). The fifth leg (fig. 5) has a long seta
on the posterior surface of the basis that ex
tends beyond the end of the exopod. This seta
is much longer than that figured by Sal's
(1925) .

This species has been recorded from the
AZlJres and off Gibraltar by Sal's (1907, 1925)
and from the Great Barrier Reef by Farran
(1936) .

FAMILY ARIETELLIDAE

Arietel.lus a.culeatus (T. Scott, 1894)
(Plate 12, figs. 6-16)

Rh-i-nca.lanus aculeatus T. Scott, 1894, p. 31,
plate 2, figs. 11-24.

.41'iete/l.us setosus Giesbrecht and Schmeil,
1898. p. 124.

Arietellus (Leulea.flus, A. Scott, 1909, p. 143.
plate 44, figs. 4-7; Farran, 1929, p. 270; Wil
son, 1950, p. 165.

Occurrence

Sta. 3. 1 adult male, 3.60 mm. ;
1 fifth copepodid male, 2.90 mm.

This species was originally erected on the
basis of a single immature male from the Gulf
of Guinea and placed in the genus Rhincalanus
(T. Scott, 1894>' Afterward it was made a
synonym of A1'ietellus setosus by Giesbrecht
and Schmeil (1898). A. Scott (1909) found a
single mature female in the Siboga plankton.
Upon this female and the immature male, A.
Scott reestablished his father's species. Farran
(1929) repol·ted a mature male from off New
Zealand but gave no detailed description. The
following description is from an adult male ref
erable to this species in the present collections.
Description of Male

The total length is 3.60 mm. The proportions
of the prosome to the urosome are 4:1. The
first metasomal segment is separated from the
cephalosome, but the fourth and fifth meta
somal segments are completely fused. The fore-
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head has a very strong spiniform process,
which is curved slightly downward in lateral
aspect (fig. 7). The rostrum is composed of
two slender filaments, which are almost hidden
between the basal portions of the antennules.
The spiniform projections of the last metasomal
segments are slightly asymmetrical and rather
divergent, but the tips are curved slightly in
ward. Of these projections the right one is
slightly longer, reaching to the middle of the
fourth urosomal segment (fig. 6). The urosome
is 5-segmented; the second to fourth segments
are of nearly equal length.

The left antennule is modified for grasping
the female and is 19-segmented. Figure 8 shows
the arrangement of the setae and aesthetes.

The antenna (fig. 9) is composed of a rather
small basipod, a 2-segmented endopod, and a 6
segmented exopod. The endopod is longer than
the exopod; both are slender.

The mandibular palp (fig. 10) lacks an
endopod; the basis is longer than the exopod.
The mandibular blade (fig. 11) is armed with
4 large teeth, 3 of which are grouped.

The maxillule (fig. 12) has 2 inner lobes, of
which the first has 5 spines and the second a
single spine. The single outer lobe has 8 setae.
The exopod is relatively large, with 3 setae at
the apex. The endopod is absent.

The maxilla and maxilliped are similar to
those of A. setos1ts as figured by Giesbrecht
(1892) .

The coxa in the first pair of legs (fig. 13)
has an internal seta, and the basis has an inter
nal and an external seta. The endopod is 3
segmented; the first segment has 1 internal
seta, the second segment 2 internal setae, and
the third segment 2 internal setae, 1 external
seta, and 2 terminal setae. The exopod is also
3-segmented; the first and second segments each
have 1 external spine and 1 internal seta. The
third segment has 4 internal setae, 2 external
spines, and a terminal spine.

The basipod of the second leg (fig. 14) has a
single seta on the internal margin of the coxa.
The endopod is 3-segmented; it has 1 internal
seta on the first segment, 2 internal setae on
the second segment, and 8 setae on the third
segment. The exopod is also 3-segmented; the
first and second segments each have 1 internal
seta and 1 slender, curved external. spine. The
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PLATE 12. Figs. 1-5, Auga.ptilus spini!ron8. Female:
fig. 1. habitus, dorsal view; fig. 2, forehead, lateral
view; fig. 3, mandible; fig. 4, mandibular blade; fig. 5,
fifth leg. Figs, 6-16, Arietelll£8 aCl£lcatu8. Male: fig.
6, habitus, dorsal view; fig. 7, forehead, lateral view;
fig. 8, left antennule; fig. 9, antenna; fig. 10, mandib
ular palp; fig. 11, mandibular blade; fig. 12. maxil
lule; fig. 13. first leg; fig. 14, second leg; fig. 15,
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fourth leg; fig. 16, fifth pair of legs, posterior aspect.
Figs. 17-22, Candacia bipinnata. Female: fig. 17, pos
terior part of metasome and urosome, dorsal view;
fig. 18, mandibular blade; fig, 19, fifth leg. Male: fig.
20. posterior part of metasome and urosome, dorsal
view; fig. 21, geniculated region of right antennule;
fig. 22, fifth pair of legs, posterior aspect.

565



third segment has 5 internal setae, 3 small
external spine~, and 1 strong terminal spine
almost as long as the segment.

The third and fourth legs (fig. 15) are simi
lar. The basipod has a single seta on the pos
terior surface of the basis. The exopod is
3-segmented; the first and second segments
each have 1 internal seta and 1 external spine;
the third· segment has 5 internal setae, 3 ex
ternal spines, and 1 strong terminal spine
nearly as long as the segment. The endopod
is also 3-segmented; the first segment has 1
internal seta, and the second segment 2 inter
nal setae. The number of setae on the third
segment is 8 in the third leg and 7 in the fourth
leg.

The fifth pair of legs (fig. 16) is asymmetri
cal. Both the right and the left legs have a
3-segmented exopod and a small, lamelliform
endopod. The endopods of both legs have
nearly the same shape, but the left one is
slightly larger. The third exopodal segment of
the left leg has a low, triangular projection
on the external margin and 2 apical clawlike
spines, the outer of which is larger and termi
nates with 2 points. The third exopodal seg
ment of the right leg is lamelliform and lacks
spines or setae.

Remarks
Because of one long frontal spiniform proc

ess, A. a.culeatu..'3 appears to be c.losely related
to A. armatu.s Wolfenden, 1911, which Farran
(1929) considered as a probable synonym of
the former. Wilson (1950), however, rede
scribed both sexes of A. (£1'matus as a valid
species.

The present specimen seems to differ only
slightly from .4. a:/'/Iwtus described by either
Wolfenden (1911) or Wilson (1950) in that
the frontal process is comparatively short and
both endopod~ of the fifth pair of legs are
simple instead of forked.

A rietellus setosus Giesbrecht, 1892

Occurrence

Sta. 5. 1 adult male, 3.93 mm.
Sta. 7. 2 adult males, 4.03 to 4.12 mm.

Remarks
This species can readily be distinguished
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from the other species of the genus by the short
and slightly curved spiniform process of the
forehead and the strong spiniform projections
of the last metasomal segment. These charac
ters have been figured by Grice (1962).

FAMILY CANDACIIDAE

Ca1ula.cia ethiopica Dana, 1849

Occurrence

Sta. 3. 2 adult females, 2.47 to 2.60 mm. ;
2 adult males, 2.48 to 2.50 mm.

Sta. 5. 3 adult females, 2.83 to 2.97 mm. ;
5 adult males, 2.47 to 2.93 mm.

Sta. 7. 5 adult females, 2.77 to 3.03 mm.;
7 adult males, 2.50 to 2.67 mm.

Sta. 9. 1 adult female, 3.00 mm.

Remarks
The female is easily distinguished from the

other· species of the genus by the small lateral
and ventral spiniform processes of the genital
segment and by the terminal segment of the
fifth leg, which has 7 spines.

The male is recognized by the spiniform
projection of the left posterolateral corner of
the metasome; the tip of this projection is
divided into 2 points. The genital segment has
2 triangular processes on the right margin.
These characters have been figured by Grice
(1962) .

Candacia. b1:pinnata Giesbrecht, 1889
(Plate 12, figs. 17-22)

Occurrence

Sta. 13. 3 adult females, 2.90 to 3.00 mm. ;
3 adult males, 2.77 to 2.83 mm.

Sta. 15. 3 adult females, 2.84 to 2.90 mm. ;
2 adult males, 2.86 to 2.94 mm.

Sta. 16. 3 adult females, 3.06 to 3.16 mm.;
5 adult males, 2.75 to 3.02 mm.

Remarks
The genital segment of the female (fig. 17)

has lateral conical projections; the tips of the
projections are produced into small spines. The
second urosomal segment has a flaplike pro
trusion on the ventral margin. The male is
distinguished from the other species of the
genus by the shape of the last metasomal seg
ment and the genital segment (fig. 20).
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Canclacia va1'icans Giesbrecht, 1892

Occurrence

Sta. 3. 1 adult female, 2.50 mm.
Sta. 7. 1 adult female, 2.80 mm.

Remarks

The female is recognized by. the symmetrical
genital segment, the fifth pair of legs, and the
shape of the manibular blade (see Grice,
1962, plate 31, figs. 8, 10, and 13).

Canclacia. longim.ana Claus, 1863

Occurrence

Sta. 3. 1 adult male, 3.19 mm.
Sta. 5. 1 a<:Iult male, 3.20 mm.
Sta. 7. 1 adult male, 3.55 mm.

Remarks

The male of this species can be identified by
the spiniform process on the right posterolateral
margin of the metasome, the conical process
on the right margin of the genital segment,
and the structure of the fifth pair of legs (see
Grice. 1962, plate 28, figs. 6, 8, 11, and 12).

Pan/candacia. bispinosa (Claus, 1863)

Occurrence

Sta. 3. 14 adult fem'ales, 1.74 to 1.91 mm.;
12 adult males, 1.88 to "1.94 mm.

Sta. 5. 20 adult females, 1.74 to 2.01 mm.;
17 adult males, 1.94 to 2.11 mm.

Sta. 7. 9 adult females. 1.84 to 1.91 mm.;
5 adult males, 2.04 to 2.11 mm.

Remarks

This species is one of the most common from
the southern stations. The genital segment of
the female is nearly triangular when viewed
from above. Each side of the segment is pro
duced into a small spine; the spine of the left
side is longer and directed backward. The male
can be distinguished by the shape of the genicu
lated portion of the right antennule. These
characters have been figured by Grice (1962).

The species was transferred by Grice (1963)
from the genus Can.da.cia to his new genus
Pa1·aCC£"Ilda.cia.
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FAMILY PONTELLIDAE

Pontellopsis 1'egalis (Dana, 1849)
(Plate 13, figs. 1-14)

Occurrence

Sta. 3. 1 adult female, 3.20 mm.

Description of Female

The total length is 3.20 mm, The ratio of
the prosome to the urosome is 4.6:1. The first
metasomal segment is separated from the ceph
alosome. The forehead in dorsal aspect (fig. 1)
is broadly rounded and has a projection over
the base of the rostrum. The last metasomal
segment, consisting of the fused fourth and
fifth metasomal segments, is produced postero
laterally into acute spiniform processes di
rected backward. In dorsal aspect these proc
esses appear to reach two-thirds the length of
the genital segment (fig. 2).

The urosome is 2-segmented. The genital seg
ment in dorsal aspect is slightly asymmetrical.
Its width increases toward the posterior mar
gin, where each side is projected posteriorly
into a conical process; the l'ight process is
shorter than the left and has a minute, spini
form bl'istle at the apex. The anal segment and
the caudal rami are. symmetrical; their com
bined length is slightly shorter than the genital
segment.

The antennule (fig. 3) is 16-segmented and
reaches the middle of the' second metasomal

. segment. The exopod of the antenna (fig. 4)
is very small-about one-third the length of
the endopod.

The mandibular blade (fig. 6) has five groups
of teeth, in addition to three rows of strong
spines on each side.

The first and second inner lobes of the max
illule (fig. 7) are well developed; the first has
6 spines along the internal margin and 10 on
the posterior surface, and the second has 3
strong spines on the tip. The third inner lobe
is small; it has 3 setae. The basis, endopod, and
exopod are fused.

The maxilla (fig. 8) is strongly developed
and has 5 lobes on the basipod. The endopod
has 6 strong spines plus 1 small spine.

The maxilliped (fig. 9) consists of 1-seg
mented basipod and a 4-segmented endopod.
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PLATE 13. Figs. 1-14, Pontellopsis rega.lis. Female:
fig. 1, habitus, dorsal view; fig. 2, posterior part of
metasome and urosome, dorsal view; fig. 3, antennule;
fig. 4, antenna; fig. 5, mandibular palp; fig. 6, man
dibular blade; fig. 7, maxillule; fig. 8, maxilla; fig. 9,
maxilliped; fig. 10, first leg; fig. 11, second leg; fig. 12,
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third leg; fig. 13, fourth leg; fig. 14, fifth leg. Figs.
15-16, Pontellina plum.ata. Female: fig. 16, habitus,
dorsal view; fig. 16, fifth pair of legs. Figs. 17-18,
Acartia. negligens. Male: fig. 17, posterior part of
metasome and urosome, dorsal view; fig. 18, fifth pair
of legs.
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The basipod is broad and has 3 lobes, which
have 2, 2, 3 spines, respectively.

The basipod of the first leg (fig. 10) has a
single seta on the internal margin of the coxa.
The exopod is 3-segmented. Each of the first
and second segments has an internal seta and
an external spine. The third segment has 2
external spines, 4 internal setae, and a terminal
spine that is serrated along the outer margin.
The endopod is also 3-segmented. The first seg
ment has a single internal seta, the sec.ond seg
ment 2 internal setae, and the third segment
6 setae.
. The second and third pairs of legs (figs. 11

and 12) are similar. The basipod carries a
single internal seta on the coxa. The exopod
is 3-segmented. Each of the first and second
segments has an internal seta and a strong
external spine. The third segment has 3 exter
nal spines, 5 internal setae, and a strong termi
nal spine that is serrated along the external
margin. The endopod is 2-segmented. The first
segment has 3 internal setae and 1 external
seta. The second segment has 8 setae.

The fourth pair of legs (fig. 13) is similar
to the third, but the basis has a seta on the
posterior surface and the second endopodal
segment has 7 setae instead of 8.

The basipod of the fifth leg (fig. 14) has
a plumose seta on the posterior surface of the
basis. The exopod and endopod each consist
of a single segment. The exopod has a forked
tip, a strong spine along the internal margin,
and 3 small spines along the external margin.
The endopod also has a forked tip; it is about
one-third the length of the exopod.

Remarks

In the shape of the urosome the present
specimen is not in full" agreement with the
description given by Giesbrecht (1892). Ac
cording to A. Fleminger (personal communica
tion) , however, it is not outside the usual vari
ability shown by the species.

Pontellina plu.mata (Dana, 1849)
(Plate 13, figs. 15-16)

Occurrence

Sta. 7. 1 adult female, 1.94 mm.
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Remarks
A single female referable to the above species

was in the present collections. The specimen
agrees in every detail with the description and
figures given by Giesbrecht (1892) except for
the structure of the endopod of the fifth leg
(fig. 16). The sizes of the right and left en
dopods are slightly unequal, and each is single
pointed, not forked.

FAMILY ACARTIIDAE

Acartia danae Giesbrecht, 1889

Occurrence

Sta. 3. 1 adult female, 1.20 mm.

Remarks
The female can be recognized' by the large

spine on the first segment of the antennule, the
pointed posterolateral corners of the metasome,
and the structure of the fifth pair of legs.

ACa1"t-ia. negligens Dana, 1849
(Plate 13, figs. 17-18)

Occurrence

Sta. 3. 3 adult females, 1.23 to 1.30 mm.
Sta. 5. 5 adult females, 1.22 to 1.28 mm.;

1 adult male, 1.15 mm.
Sta. 7. 7 adult females, 1.25 to 1.28 mm. ;

1 adult male, 1.18 mm.

Remarks
In the female, the fifth pair of l~gs is some

what similar to that of A. danae, but the pos
terolateral corners of the metasome are rounded
and have small spines. The shape of the uro
some and the fifth pair of legs of the male can
best be described by reference to figures 17
and 18.
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