JOURNAL OF THE TENNESSEE ACADEMY OF SCIENCE

VOLUME 50, NUMBER 1, JANUARY 1975

TWO REDISCOVERED SPECIES OF LITTORAL
COPEPODS FROM BARBADOS COLLECTIONS

HARRY C. YEATMAN

Department of Biology, University of the South
Sewanee, Tennessee 37375

ABSTRACT

The harpacticoid copepod, Heterolaophonte hamatus
Jakobi, 1954 and the calanoid copepod, Pseudocyclops
magnus Esterly, 1911 were found in 1972 collections
from turtlegrass, Thallasia, in Barbados. This redis-
covery enabled more complete descriptions of the
females and descriptions of the males for the first
time. Pseudocyclops latens Gurney, 1927 is considered
to be synonymous with Pseudocyclops magnus.

INTRODUCTION

In 1911, Calvin O. Esterly described the calanoid
copepod, Pseudocyclops magnus from a single female
taken in a haul at Agar’s Island, Bermuda. This de-
scription was incomplete and no male was available.

In 1954, Dr. Hans Jakobi described the harpacticoid
copepod, Heterolaophonte hamatus from collections
made at Itapocoroi and Porto Belo-Santa Catarina,
Brazil. He had seven females and one male. The de-
scription of the females was brief and the male was
not described.

These two incompletely described species were re-
cently rediscovered in Barbados collections. Mr. Charles
Hollingworth, researching on feeding habits of some
marine littoral copepods at the Bellairs Research In-
stitute of McGill University, St. James Barbados, sent
his collections to the author for identifications. This
material enabled more complete descriptions of the
females and descriptions of the males. The author wishes
to thank Mr. Hollingworth for the opportunity to use
his collections and to thank Dr. Jakobi for notes on H.
hamatus. Thanks are given to Dr. Thomas E. Bowman,
curator of the Division of Crustacea, Smithsonian In-
stitution and to Dr. Auden Fosshagen, Biological Sta-
tion, Espegrend, Norway for sending some necessary
literature.

PseupocycLOPS MAGNUS (ESTERLY, 1911)

Specimens Examined. Five adult females and six adult males
collected by Mr. Charles Hollingworth from Thalassia beds on
6 July 1972 at St. Lawrence, Barbados.

Redescription of female. Body length varies from 0.60 to
0.68 mm. in Barbados specimens. Esterly’s single female from
Bermuda was 1.10 mm. Body resembles that of a cyclopoid
copepod, hence the generic name (Fig. 1). Head and first
pedigerous segment are not fused, but the separation joint is
not as distinct as the other body joints. Rostrum points ventro-
posteriorly and bears two tiny setae (Fig. 3).

Caudal rami are about as Jong as broad or in some specimens

broader than long (Fig. 4). Unlike typical calanoid copepods,
the caudal setae are of unequal lengths as in cyclopoid cope-
pods (Fig. 1). Each caudal ramus bears a short subterminal
outer spine, a moderately long outer terminal seta, two long
median setae and a fairly long inner terminal seta. There is
a short, unjointed spinule at the innermost corner of each ramus
(Fig. 4). The long median setae are usually moderately inflated
and the longer of these setae terminates in a short whip-like
process (Fig. 1). In one specimen otherwise normal), the longest
caudal seta is modified into a paddle-shaped appendage (Fig. 5).
Abnormal shapes of these setae are not rare in other marine
calanoids, such as Ridgewayia marki (Esterly), see Yeatman
(1969).

First consist of and extend to or
just beyond the indistinct posterior border of the first body
segment (Fig. 1). I cannot find any blunt aesthetascs, figured on
the first antennae of many other species of Pseudocyclops. If
present, they were broken off in my material. Some of the setae
are slightly inflated and some end with tactile, whip-like
processes (Fig. 6).

Second antennae consist of one-segmented basipod, two-
segmented exopod, and three-segmented endopod, and thus
T ble the second of Pseudocyclops cokeri (Bowman
& Gonzalez, 1961). Many species of Pseudocyclops have five-
segmented exopods (Fosshagen, 1968). Setation is shown in
Fig. 7.

Mouthparts resemble those of P. cokeri (Bowman & Gonzalez,
1961).

Exopods and endopods of the swimming legs are three-seg-
mented. Combining spines and setae, the armature formula of
the terminal segment of the exopods is seven, eight, nine, nine,
and of the terminal segment of the endopods is six, eight, eight,
seven (Figs. 8-11). Many of the setae are jointed about a third
of the length from the base. P. bahamensis Fosshagen (1968)
has very similar swimming legs.

The fifth leg is quite different from that of other species,
except P. latens Gurney (1927), which is discussed below. The
exopod is three-segmented. The basal and middle segments each
bear an outer spine and the distal segment bears (wo outer
spines, one terminal spine, and one large and one tiny subterminal
inner spine. There are no inner border setae or spines on any
of these exopod ts, thus P. g differs from many
other species of the genus. The endopod consists of three seg-
ments. Esterly (1911) used the term “joint” to mean segment
and said this endopod was two-jointed due to “the first and
second joints (of the original three) being fused”, but his figure
shows a three-segmented endopod, Spinules are subterminal
and at the borders of the segments. There is a short spine or
seta at the end of the endopod (Fig. 12).

Description of male. Esterly found only a single female, no
males. The six Barbados males varied from 0.59 mm. to 0.62
mm. The body is cyclopoid in appearance. In some specimens
the joint separating the head from the first pedigerous segment
is difficult to see except in well-cleared specimens.

As in other species of the genus, the left first antenna is like
those of the female and the right one is geniculate, or modified
for grasping the female (Fig. 2). Second antennae, mouthparts
and swimming legs are like those of the female.

Fifth legs differ from those of other species, but some struc-
tures resemble those of P. mathewsoni Fosshagen (1968) and

female. 11. Fourth leg of female. 12, Fifth leg of female. 13.
Fifth legs of male, posterior view. 14. Fifth legs of male, an-
teror view. 15. Fifth legs of male, posterior view with spines
and claws removed. 16, Fifth legs of male, anterior view.
Pseudocyclops paulus Bowman and Gonzalez. 17. Fifth leg of
female.

PLATE I:

1. Female, dorsal view. 2. Male,
dorsal view. 3. Rostrum ventral view of female. 4. Abdomen,
ventral view of female. 5. Caudal rantus with abnormal seta of
female. 6. First antenna of female. 7. Second antenna q/ female.
8. First leg of female. 9. Second leg of female. 10. Third leg of

Pseudocyclops magnus Esterly.
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P. cokeri Bowman & Gonzalez (1961). The right‘exopod_ls one-
segmented and bears three spines, the largest is clawlike and
bears a seta at its base (Figs. 13, 14, 16). The su_xgle—seg;mented
right endopod is angulated and squared at its distal end. The
left exopod bears an anterior membranous process somewhat
like that of P. mathewsoni. Distally, the left exopod bears a
blunt spine and four leaf-like processes (Figs. 13, 15, 16). The
left endopod is short, blunt, and unarmed.

Comments, Except in size, the Barbados specimens agree _thh
Esterly’s description and figures of the single female specimen
from Bermuda. The bermuda specimen was either a giant in-
dividual or perhaps the water temperature differed in the two
environments. Some freshwater cyclopoid copepods, when reared
in cool water from early naupliar stages, mature more slowly,
but grow to a larger size than those reared in warmer water
(Coker, 1933; Aycock, 1942; Yeatman, 1959).

Nicholls (1944a) believed Pseudocyclops latens Gurney (1927)
to be the same species as P. magnus. Vervoort (1964) separated
these forms in his key to the species of Pseudocyclops on the
basis of size (1.1 mm. for P. magnus and 0.63 mm. for P. latens),
number of thoracic segments, and rami of P. latens being in-
ternally produced. Gurney's figure of the whole mount doesn’t
show a joint between the head and the first pedigerous segment,
but, as pointed out above, this joint is very difficult to see in
some specimens that have not been cleared. The Barbados speci-
mens show inner expansions of the caudal rami, although they
are not protruding as much as Gurney figured. Gurney’s figures
and description indicate that his P. lafens is synonymous with
P. magnus. Gurney's single female specimen was taken in
plankton at night at Ismailia, Egypt.

Both female and male P. magnus differ from all other species
in the shape and armature of the fifth legs. The inner borders
of the exopod segments of the female fifth leg are devoid of
spines, or setae in P. magnus and the endopod is three-seg-
mented, not two or onesegmented. The two-segmented instead
of five-segmented exopod of the second antenna helps distinguish

P. magnus from many species from the Bah
When seeking speci of P. the author collected
a female i of Pseud lops in a night plankton haul in

St. George’s Harbor, Bermuda on 11 August 1955, The specimen
was somewhat damaged, therefore no attempt was made to de-
scribe it. Later (1961), Bowman & Gonzalez described the new
species Pseudocyclops paulus from Puerto Rico. The specimen
from Bermuda is that species, thus increasing its distribution
range, The fifth leg of the P. paulus from Bermuda is shown in
figure 17 for comparison with the female fifth leg of P.magnus.

HETEROLAOPHONTE HAMATUS (JAKOBI, 1954)

Specimens examined. Twelve adult females and five adult
males collected by Mr. Charles Hollingworth on 1 January
1972 from a Thalassia bed in about one meter depts at St,
Lawrence Gap on the south coast of Barbados. Water tempera-
ture was 27.5°C.

Redescription of female. Body length varies from 0.52-0.62
mm. Body is cylindrical in shape and consists of 10 segments
(Fig. 18). A short rostrum is armed with two subterminal setae.
All the body segments are fringed with short hairs.

Caudal rami are slightly less than twice as long as broad and
are armed with two short lateral seta one short inner seta, one
short dorsal seta and two long median setae, that are jointed
near their bases (Fig. 20). The inner median setae are twice as
long as the outer median setae, but are shorter than the copepod
body (Fig. 18),

First are seven d and an thet is
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located on the fourth segment (Fig. 21). These anten
shorter than the first body segment. nee. fHre

Second antennae consist of two large segments and often a
tiny exopod bearing two or ‘th.ree setae (Fig. 22). In some
specimens the exopod is not distinct and is represented by two
or three tiny setae (Fig. 23).

Maxilliped consists of two distinct segments and ap apical
claw (Fig. 24).

The exopods of the first four legs are three-sepmented and the
endopods are two-segmented. The basal segment of the endopod
of the first leg is much longer than the entirc cxopod of thay
leg and the short distal segment of the endopod bears a large
claw (Fig. 25). Combined spine and setal formula of the terminal
segment of the endopods of the second, third, and fourth legs
is four, six, four (Figs. 26-29). The proximal endopod segment
is unarmed. Spine and setal formula of the terminal exopod
segment of the first four legs is four, six, six, four (Figs. 25-29);
which includes an inner seta for the second and third legs, bui
not the fourth legs. The first two exopod segments of each leg
bear an outer spine and, in addition, an inner seta for the
second segment of the second, third and fourth legs (Figs. 25-29),
The exopods of the first legs are devoid of inner setae on any
segment (Fig. 25). The fifth leg exopod is almost oval in shape
and bears six setae, of which the third and fifth are longer than
the others. The basal segment bears an outer seta and five setae
and spines on its inner expansion (Fig. 30).

Description of male, Dr. Hans Jakobi, who described the
female H. hamatus, wrote me that he has no males available
and therefore cannot give a description of this sex. He urged
me to describe it.

The body length is about 0.50 mm. The body consists of
10 segments and is shorter than that of the female (Figs. 18
and 19).

The first antennae are geniculate. The first leg is like that of
the female. The terminal segment of the exopod of the second
Ig has four large spines, a short spine at the base of the second
spine, a tiny terminal seta, and an inner seta. The endopod of
the second leg has three terminal setae and an inner claw in-
flated at its middle (Figs. 31 and 32). The terminal segment of
the exopod of the third leg has four large spines, one small
spine, and two small setae. The endopod of the third leg has
four terminal setae and an outer thumb-like claw (Fig. 33).
The terminal segment of the exopod of the fourth leg has five
spines and setac, but none are normally on the inner side
(Figs. 34 and 35). The fourth leg endopod is like that of the
female. The fifth leg is very rudimentary and variable. The
exopod is not distinct from the basal segment. There are two
inner setae, an outer seta and three of four middle setae (Figs.
36 and 37). The sixth leg consists of two setae (Figs. 36 and 38).
One male had abnormal third and fourth legs. These are shown
in figures 39-41, and may indicate an ancestral condition.

Comments. This species is characterized by having two long
terminal caudal setae instead of one seta, a three-segmented first
leg exopod without any inner setae, a fourth leg exopod terminal
segment with two not three outer spines in the female and no
inner seta in either sex, and a fifth leg of the female with the
inner expansion of the basal segment reaching about the middle
of the exopod.

Lang’s key (1965) to the Heterolaophonte females leads to
a choice between H. variabilis Lang and H. hamatus Jakobi,
which he separates on the shape of the fifth leg. The second
and third legs of the male H. variabilis are quite different from
those of H. hamatus. Both sexes of H, manifera (Wilson) are
very much like H. h but that sp bears an inner seta
;)gstzl;e terminal segment of the exopod of the fourth leg (Wilson,
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24. Maxilliped of female. 25. First leg of female. 26. Second leg
of female. 27. Third leg of female. 28 & 29, Fourth legs of fe-
male. 30, Fifth leg of female. 31 & 32. Second legs of male. 33.

Third leg of male.

PLATE II: )
us Jakobi. 18. Female, dorsal view. 19.
Caudal rami of female, dorsal view. 21,
Second antennae of female.

Heterolaophonte hamat
Male, dorsal view. 20.
First antenna of female. 22 & 23.
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PLATE III:
Heterolaophonte hamatus Jakobi. 34 & 35. Fourth legs of male.
36. Fifth and sixth legs of male. 37. Fifth leg of male. 38.

Dr. Jakobi has written me that the type locality of the species
(Itapocaroi and Porto Belo-Santa Catarina, Brazil) has the
coastal water temperatures oscillating between 30°C. (January
and February) and 20°C. (July and August). The Barbados
specimens are the only record of the species other than Brazil
Mr. Hollingworth wrote that males were collected routinely from
May to October 1972 at St. Lawrence, Barbados (mear St.
Lawrence Gap) and that females were collected at both locali-
ties in the summers of 1968, 1971, 1972 and Christmas 1971. The
species is fairly common at Barbados.
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