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ABSTRACT

Humes, Arthur G., and Jan H. Stock. A Revision of the Family Lichomolgidae
Kossmann, 1877, Cyclopoid Copepods Mainly Associated with Marine Inver-
tebrates. Smithsonian Contributions to Zoology, number 127, 368 pages, 190
figures, 1973.—The poecilostome family Lichomolgidae has been divided into
five families (Humes and Stock, 1972): Sabelliphilidae Gurney, 1927; Lichomol-
gidae Kossmann, 1877; Urocopiidae Humes and Stock, 1972; Pseudanthessiidae
Humes and Stock, 1972; and Rhynchomolgidae Humes and Stock, 1972. These
families form the superfamily Lichomolgoidea Humes and Stock, 1972. In
the present work 76 genera are characterized, including 324 species (37 new).
Previously known species are recorded from 73 new hosts. In addition to illustra-
tions of the new taxa, selected figures of each genus not represented by new
species have been reproduced. Keys are provided for the families, genera, and
species where possible. For each species the geographical distribution and hosts,
where known, are indicated.
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NEW SPECIES

Family Sabelliphilidae Family Lichomolgidae (continued)
Herrmannella bullata Doridicola ptilosarci
Myxomolgus proximus Macrochiron echinicolum
Serpuliphilus tenax Meringomolgus facetus
Serpuliphilus duplus Meringomolgus devotus

Family Lichomolgidae Meringomolgus hamatus
Acanthomolgus astrictus Metaxymolgus antheliac
Acanthomolgus bilobipes Metaxymolgus chlamydis
Acanthomolgus hales Metaxymolgus cinctus
Acanthomolgus plantei Metaxymolgus claudus
Amarda cultrata Metaxymolgus inflatiseta
Amarda compta Panjakus hydnophorae
Andrianellus exsertidens Panjakus platygyrae
Ascetomolgus plicatus Paradoridicola sinulariae
Ascidioxynus floridanus Rakotoa proteus
Ascidioxynus bermudensis Stellicola illgi
Colobomolgus laboutei Telestacicola angoti
Contomolgus lokobeensis Xenomolgus varius
Debruma clavelinae Zamolgus tridens
Doridicola astrophyticus Zamolgus acanthodes

SPECIES REDESCRIBED

Family Sabelliphilidae Family Sabelliphilidae (continued)
Herrmannella columbiae (Thompson, 1897) Modiolicola inermis Canu, 1892
Herrmannella panopeae (lllg, 1949) Modiolicola maximus (Thompson, 1893)
Herrmannella saxidomi (Illg, 1949) Myxomolgus myxicolae (Bocquet and Stock, 1958)
Herrmannella tivelae (Illg, 1949) Family Lichomolgidae
Lichomolgidium sardum Kossmann, 1877 Ascidioxynus jamaicensis (C. B. Wilson, 1921)
Lichomolgidium cynthiae (Brian, 1924) Macrochiron sargassi G. O. Sars, 1916
Modiolicola insignis Aurivillius, 1882 Family Pseudanthessiidae

Modiolicola gracilis C. B. Wilson, 1935 Kombia angulata Humes, 1962






Arthur G. Humes
and Jan H. Stock

Introduction

A variety of genera of poecilostome copepods has
been ascribed to the family Lichomolgidae since
its establishment by Kossmann in 1877. A few of
these genera, such as Anthessius Della Valle, 1880
(=Pseudomolgus G. O. Sars, 1916), Synaptiphilus
Canu and Cuénot, 1892, Cholidya Farran, 1914,
Myicola Wright, 1885, and Rhinomolgus G. O.
Sars, 1918, have been removed from the Lichomol-
gidae by later authors because of their obvious
nonlichomolgid characters.

In recent years our knowledge of these copepods
has expanded considerably. From 1853 (the year
of establishment of the first lichomolgid genus,
Doridicola) to 1899, there were 13 genera described.
From 1900 to 1947 only 7 new genera were pro-
posed. From 1948 to 1971 24 new genera were
created, and we recently added 32 new genera
(Humes and Stock, 1972). In this revision 76 gen-
era are recognized. These contain 324 species,
37 of which are new.

Lichomolgid copepods, although well known as
common associates of marine invertebrates in
northern Europe and the Mediterranean Sea, ap-
pear to be particularly abundant on a wide variety

Arthur G. Humes, Boston University Marine Program, Ma-
rine Biological Laboratory, Woods Hole, Massachusetts,
02543, Jan H. Stock, Zodlogisch Museum, Plantage Midden-
laan 53, Amsterdam, The Netherlands.
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of invertebrate hosts in tropical areas. Intensive
collections in warm regions have thus far been few
in number. Thompson and Scott (1903) recorded
283 species of copepods of all kinds from the Cey-
lon Pear]l Banks (Herdman, 1904, p. 57), among
them 19 lichomolgids (including 16 new species).
Humes (1970c) and his coworkers reported 191
copepods (mostly cyclopoids) associated with ma-
rine invertebrates in the vicinity of Nosy B¢,
Madagascar. Of these more than 100 were licho-
molgids, the majority of them new. Other reports
by Stock (1967a, 1967b, 1968) in the Red Sea area
and by Stock, Humes, and Gooding (1963a) in the
West Indies suggest the richness of this tropical
fauna. More than seventy years ago 1. C. Thomp-
son (1900) was well aware of the diversity and
abundance of copepod associates when he wrote
(p. 140) “. . . it is evident that Sponges, Coelente-
rates, Echinoderms, Worms, Molluscs, Nudibranchs,
and Ascidians will all richly reward careful search;
for judging from past results, they are the hosts of
many highly organized species of Copepoda, each
specially adapted to its particular host and that
alone.”

Various proposals have been made for supra-
generic division of the Lichomolgidae. Kossmann
(1877) divided the family into the group Licho-
molgini, characterized by a lack of deformation in
the female, and including Sabelliphilus M. Sars,
1862, Lichomolgus Thorell, 1859, and his new gen-
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era Stellicola, Lichomolgidium, Lecanurius, and
Boholia, and the group Ergasilini, with the thorax
of the female deformed by the ovaries, and includ-
ing his new genus Paclabius. Such a division seems
artificial, since deformation of the body frequently
occurs in associated or parasitic copepods, especially
in the females, where it is the expression of para-
sitic adaptation rather than a fundamental mor-
phological feature.

Gurney (1927) divided the Lichomolgidae into
two subfamilies, the Sabelliphilinae, with the en-
dopod of leg 4 composed of three segments, and
the Lichomolginae, with that endopod 2-seg-
mented, l-segmented, or absent. Sewell (1949)
adopted Gurney’s division of the family. That di-
vision appears to reflect two evolutionary branches,
and it has served as the starting point for our re-
vision.

In view of the greatly increased information
which we now have, we feel that the copepods in-
cluded in the broad family Lichomolgidae show
more than two evolutionary lines, and that these
relationships can best be expressed by a division
of the old family Lichomolgidae into five families.
One of these, the family Sabelliphilidae, corre-
sponds largely to Gurney’s Sabelliphilinae, but the
definition has been expanded to include not only
those with a 3-segmented endopod in leg 4 but
also those with one or more of the endopods of
legs 1-4 being 2-segmented in a series from an-
terior to posterior. The family Lichomolgidae is
retained, but in a restricted sense, for those with
the endopod of leg 4 having fewer than three seg-
ments or being absent (with the endopods of legs
1-3 not reduced, except in leg 3 in Ravahina and
in legs 1-3 in Amarda), and with a free segment in
leg 5. The family Pseudanthessiidae shows a strong
reduction in the endopod of leg 4 (1-segmented or
absent, with this reduction in certain genera being
carried forward into the more anterior legs) and
lacks a free segment in leg 5. The family Urocopii-
dae accomodates the genus Urocopia, with the en-
dopod of leg 4 composed of three segments but with
leg 5 lacking a free segment. The family Rhyncho-
molgidae contains the genus Rhynchomolgus, with
legs 14 showing very strong reduction from pos-
terior to anterior, with leg 5 in the female lacking a
free segment, and with strong sexual dimorphism
both in body form and in the appendages (in the
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male the mandible, maxilliped, leg 4, and leg 5 be-
ing absent).

Specimens that are deposited in the National
Museum of Natural History, Smithsonian Institu-
tion, Washington, D. C,, are listed under the cata-
log numbers of the former United States National
Museum (USNM).
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Definition of Terms and Scope of the Work

The brief generic descriptions that follow include
only those characters considered to be especially
diagnostic; thus, they serve to distinguish the gen-
era one from another. The descriptive statements
apply to both sexes unless otherwise specified.
For descriptive purposes three terms have been
used to refer to the aspect of the body: (1) cyclopi-
form, where the aspect is that of a generalized un-
modified cyclopoid (as in Paranthessius and many
Lichomolgus); (2) modified, where the form is
basically cyclopoid but is elongated and slender
(as in Octopicola), unusually broadened (as in
Aspidomolgus), or otherwise departs from the gen-
eralized form (as in Gelastomolgus); and (3) trans-
formed, where the body, especially in the female,

3

is swollen, vermiform, or otherwise changed, often
with loss of external segmentation (as in Rhyn-
chomolgus).

Although there are intergrading species for
which the application of these terms might be
difficult, the three categories are useful in a gen-
eral way.

The following abbreviations are used: A;, first
antenna; A,, second antenna; L, labrum; MD, man-
dible, MX,, second maxilla; MXPD, maxilliped;
P, 5 legs 1-5; EXP, exopod; and ENP, endopod.
In the spinal and setal formulas the Roman nu-
merals indicate spines, the Arabic numerals setae.

In the list of species under each genus the hosts
with which the copepods are associated are given in
all cases where they are known. The geographical
distribution of the species has been in some cases
noted in a general way in the interest of brevity.

For each genus where new forms are not herein
described, selected figures of a known species have
been reproduced in order to illustrate certain char-
acters and to facilitate generic determination.

Every effort has been made to include for each
species all significant synonyms, all references con-
taining new descriptive or interpretive material,
and all references to hosts and geographical locali-
ties. In certain cases where species names have
been used only as citations from previously re-
corded authors the names have not been entered in
order to shorten the lists.

Comparative External Anatomy of the
Five Families of Lichomolgoidea

In the majority of genera the body retains the
general cyclopiform facies. In certain genera, how-
ever, the body is modified or transformed. The
Sabelliphilidae and Lichomolgidae contain several
modified genera and a few which are moderately
transformed (Synapticola, Amarda, Paraphilocon-
cha, Ravahina). In certain cases, only the female
is modified or transformed, the male being cyclopi-
form (Lichomolgides, Epimolgus). Urocopia, the
only known genus of the Urocopiidae, is cyclopi-
form. In the Pseudanthessiidae there is a strong
tendency toward modification or transformation,
with only the genus Pseudanthessius having a cy-
clopiform facies. Rhynchomolgus, the only known
genus of the Rhynchomolgidae, is highly trans-
formed.



Most species have a characteristic size range in
both sexes. A few, however, exist in two size forms
(Caribulus sculptus, Meomicola amplectans).

Generally, females are larger than males, though
in a few cases males are larger (Indomolgus bre-
visetosus, Rhynchomolgus corallophilus, Temno-
molgus eurynotus).

Sexual dimorphism is most usual in the first and
second antennae, the maxillipeds, leg 1, leg 5, and
the genital segment. Sexual differences, however,
may appear in other structures; for example, in
the rostrum (Acanthomolgus varirostratus, Para-
molgus insectus), in the segmentation of the first
and second antennae (Rhynchomolgus corallophi-
lus), in the second maxilla (Meringomolgus), and
in the caudal ramus (Rhynchomolgus corallophi-
lus). Suckers occur on the second antenna of the
male in a few species (4spidomolgus stoichactinus,
Herrmannella poculifera). One species, Stellicola
femineus, is unique in that the male has a maxil-
liped much like that of the female, without the
long claw characteristic of the male.

Several pairs of species, each pair associated with
one host genus, are remarkably similar in their ex-
ternal anatomy and may be regarded as sibling
species (Paramolgus politus and P. simulans, Para-
molgus constrictus and P. insectus, and Plesiomol-
gus conjunctus and P. organicus).

The genital segment varies greatly in form in
the female, less so in the male. In Calypsarion
there is a remarkable modification of this segment
in the female, where there is a ventral keel. The
genital segment in the male of this genus lacks a
keel, but a keel is present on the first postgenital
segment. In Schedomolgus lobophorus, while the
genital segment in both sexes is ordinary, there is
a ventral lobe on the first postgenital segment in
the female and on the second postgenital segment
in the male.

The number of postgenital segments is, in al-
most all genera, three in the female and four in
the male. In Synstellicola and in one species of
Pseudanthessius the number is two in the female
and three in the male (P. deficiens). (This is
probably true also for P. dubius, where there are
two postgenital segments in the female, but the
male is unknown.)

The caudal ramus, though variable in size and
proportions, has six setae. The setae, especially
the two median terminal ones, are usually very
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long, but may be very short as in Ravahina tu-
mida. In Diogenella the two median terminal setae
are vestigial.

One species (Thamnomolgus robustus) is unique
in having a pair of ocelliform sclerotized areas on
the ventral surface of the cephalosome in the male
posterior to the bases of the maxillipeds.

The usual pattern (referred to below as licho-
molgidiform) for the armature of legs 14 is as
follows (the Roman numerals indicating spines,
the Arabic numerals setae):

P, coxa 0-1 basis 1-0 exp I-0; I-1; IILI4
enp 0-1; 0-1; L5

P, coxa O0-1 basis 1-0 exp I-0; I-1; IILL5
enp 0-1; 0-2; LILS

Py, coxa 0-1 basis 1-0 exp I-0; I-1; IILLS
enp 0-1; 0-2; LII2

P, coxa 0-1 basis 1-0 exp I1-0; I-1; ILL5 or

1ILLS

enp variable

Deviations from this arrangement are described in

the text below.

Host Specificity

Approximately three-fourths of the genera in the
five families contain at present relatively few spe-
cies (less than five). Only 18 genera have five or
more species. The ten largest genera are Pseu-
danthessius (34 species), Metaxymolgus (23), Scam-
bicornus (21), Lichomolgus (17), Herrmannella
(16), Doridicola (14), Acanthomolgus (18), Stelli-
cola (10), Kelleria (9), and Macrochiron (9). Thirty
genera are monotypic. Observations on the relative
sizes of the genera have little significance, however,
since it is apparent that our present knowledge of
these families is very limited. Large numbers of
new forms remain to be described. In the collec-
tions of the present authors are numerous new
species that await study.

In the Sabelliphilidae the 18 genera are associ-
ated with particular groups of hosts, with no ad-
ventitious associations with other host groups.
(The only exception is Scambicornus armoricanus
Bocquet, Stock, and Kleeton, 1963, from a poly-
chaete rather than from a holothurian like other
members of the genus. As mentioned in the text
below, however, this species probably belongs to a
new genus rather than to Scambicornus.) The as-
sociations of copepod genera and host groups in
this family are as follows:
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with Antipatharia: Thamnomolgus

with Actiniaria: Paranthessius

with Polychaeta: Myzomolgus, Sabelliphilus, Serpuliphilus

with Bivalvia: Herrmannella, Modiolicola

with Holothuroidea: Calypsarion, Calypsina, Caribulus, Dio-
genella, Diogenidium, Lecanurius, Lichothuria, Scambicor-
nus (except S. armoricanus), Synapticola

with Ascidiacea: Henicoxiphium, Lichomolgidium

In the Lichomolgidae 42 genera are associated
with definite host groups, as follows:

with Scyphozoa: Paramacrochiron, Pseudomacrochiron, Se-
wellochiron

with Actiniaria: Aspidomolgus

with Octocorallia: Acanthomolgus, Anisomolgus, Ascetomol-
gus, Colobomolgus, Contomolgus, Meringomolgus, Para-
doridicola, Paredromolgus, Pennatulicola, Plesiomolgus,
Telestacicola, Zamolgus

with Madreporaria: Amarda, Anchimolgus, Andrianellus,
Haplomolgus, Monomolgus, Odontomolgus, Panjakus,
Prionomolgus, Rakotoa, Ravahina, Schedomolgus, Spanio-
molgus, Xenomolgus

with Polychaeta: Acaenomolgus, Nasomolgus

with Bivalvia: Gelastomolgus, Paraphiloconcha, Philoconcha

with Gastropoda: Epimolgus

with Cephalopoda: Octopicola

with Asteroidea: Astericola, Stellicola, Synstellicola

with Ascidiacea: Ascidioxynus, Debruma, Lichomolgides

On the other hand, several genera in the Licho-
molgidae contain species associated with more than
one host group or are free-living:

with Mollusca and Ascidiacea: Lichomolgus

with Algae, Hydrozoa, Echinoidea, Ascidiacea: Macrochiron

with Alcyonacea, Zoanthidea, Actiniaria, Opisthobranchia:
Metaxymolgus

with Ascidiacea, Algae, Holothuroidea: Zygomolgus

with Algae, free-living; Lichomolgella

with Crinoidea, free-living, in burrows: Kelleria

with Zoanthidea, Actiniaria: Indomolgus

with Octocorallia, Actiniaria: Paramolgus

with Octocorallia, Actiniaria, Nudibranchia, Crinoidea: Do-
ridicola.
Except for the genus Pseudanthessius the genera

of the Pseudanthessiidae are restricted in their host
groups as follows:

with Zoanthidea: Temnomolgus

with Madreporaria: Kombia

with Echinoidea: Meomicola

with Ascidiacea: Heteranthessius

with Turbellaria, Rhynchocoela, Polychaeta, Crinoidea, As-
teroidea, Ophiuroidea, Echinoidea: Pseudanthessius.

In certain cases a single-host species may have
more than one species of copepod of one genus
associated with it. These species are sometimes
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strikingly similar and yet morphologically distinct.
The alcyonacean Tubipora musica, for example,
has two closely related copepod associates, Plesio-
molgus conjunctus and P. organicus (Humes and
Ho, 1967a). Another example is the polychaete
Sabellastarte magnifica which has four species of
copepods associated with it, Nasomolgus firmus, N.
leptus, N. parvulus, and N. rudis (Humes and Ho,
1967c). The first three of these copepods have been
recovered together from a single host. Presumably
the three species occupy different microhabitats on
the host.

Phylogenetic Relationships of the Five Families
of Lichomolgoidea

Any interpretation of possible interrelationships of
the five poecilostome families considered here is
destined to be speculative. With the recent dem-
onstration that intensive search in a small area can
uncover many new forms (as at Nosy B¢, Madagas-
car), it is clear that the assemblage of copepods in
the Lichomolgoidea is far from complete. Al-
most nothing is known about the developmental
stages of the described species.

Of all the poecilostome families the Oncaeidae
seem to approach most closely the sabelliphilid
and lichomolgid types. The oncaeid segmenta-
tion and armature of legs 1-5 resemble closely
those of the sabelliphilids. There are, however,
important features by which the Oncaeidae differ
from the five families under consideration. Chief
among these are the nonprehensile nature of the
second antenna, the form of the mandible, and the
presence of a clawed maxilliped in both sexes.

Thorell (1859) referred his new genus Lichomol-
gus to the Ergasilidae, and later (1860) to the Sap-
phirinidae. The sabelliphilids and lichomolgids
appear to be rather far removed, however, from
the Ergasilidae, which have a very prehensile sec-
ond antenna (especially in the female), lack a
maxilliped in the female, and have a different seg-
mentation and armature of legs 1-4. They are also
very different from the Sapphirinidae, which have
a pair of corneal lenses.

The Sabelliphilidae apparently are the most gen-
eralized and primitive of the five families. Their
legs 14 usually have 3-segmented rami, and their
bodies are generally not transformed. In several
genera there is a reduction in segmentation of the
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endopods (Calypsarion, Calypsina, Caribulus,
Lichothuria, Synapticola), such reduction being
from anterior to posterior in the series of legs. In
one genus (Synapticola) there is a slight transfor-
mation of the body.

The Lichomolgidae (in the definition used here)
may be derived from the sabelliphilid stem. There
is a reduction of the endopod of leg 4 to two seg-
ments, one segment, or none. In a few genera the
body is modified or transformed, the greatest re-
duction and transformation being seen in Amarda
and Ravahina.

The Pseudanthessiidae may be derived from the
lichomolgid stem. Here there is a strong tendency
toward reduction of the endopods (and in certain
cases the exopods also) of legs 1-4 from posterior
to anterior. Their bodies are often modified or
transformed. Leg 5 lacks the free segment present
in the sabelliphilids and lichomolgids.

The Rhynchomolgidae apparently have evolved
from the pseudanthessiid stem. There is a very
strong reduction of the legs and the body is highly
transformed. Again there is no free segment in
leg 5.

The relationships of the Urocopiidae are more
obscure. (The family contains only Urocopia
singularis G.O. Sars, 1917, of which only the female
is known.) Here there is no reduction in legs 14
and the body is cyclopiform, yet there is no free
segment in leg 5. Possibly the family evolved from
the early pseudanthessiid stem, losing the free seg-
ment of leg 5 but retaining the sabelliphilid nature
of leg 4.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

The phylogenetic tree presented in Figure 1 is
intended only to suggest possible relationships
within the Lichomolgoidea.

Superfamily LICHOMOLGOIDEA
Humes and Stock, 1972

First antenna usually 7-segmented. Second antenna
either 4-segmented or 3-segmented by a fusion of
the last two segments. Mandible simple, without
terminal elements, but often attenuated into a
slender lash. Maxilliped present in both sexes, pre-
hensile in the male.

Legs 14 typically with 3-segmented exopods and
endopods, but these frequently reduced or some-

Sabelliphilidae

Lichomolgidae

Oncaeidae
Pseudanthessiida

Rhynchomolpidae

R == = = —— Urocopiidae

\““:
¥
Ficure 1 —Possible relationships within the Lichomolgoidea.

Key to Families of the Superfamily Lichomolgoidea

........................................................................................................................................ Rhynchomolgidae
Exopods of legs 1 and 2 in the female 3-segmented, in the male at least 2-segmented ...... 2

2. Leg 5 WithoUt @ € SEEMIENE ... viiwssssssssisssnssssmsssss 56 s soms sy ooss s s sivviss s ressvas 3
Leg 5 with a free segment (except a short papilla in Synapticola) ..., 4

3. Leg 4 endopod 3-segMENted ... Urocopiidae
Leg 4 endopod 1-segmented, reduced to a small knob, or absent. ... Pseudanthessiidae

4. Leg 4 endopod 2-segmented, 1-segmented,

reduced to a small knob, or absent; legs 1-3

endopods 3-segmented (except in Amarda and Ravahina) ; the reduction in the endopods

occurring in a posterior to anterior series

Lichomolgidae

Legs 1-4 endopods 3-segmented in most genera; if leg 4 endopod 2-segmented, then legs
1-3 endopods also 2-segmented; the reduction of the endopods occurring in an anterior

to posterior series

Sabelliphilidae
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times absent. Leg 5 with at most a single free
segment, in some cases lacking a free segment en-
tirely; armature usually consisting of three ele-

ments, two of them on the free segment if present.

Usually associated with marine invertebrates, in
some cases evidently parasitic, with the body form
modified or transformed.

REMARKs.—The superfamily name as originally
proposed by Humes and Stock (1972) inadvertently
contained an extra syllable. The name is here cor-
rected to Lichomolgoidea, its intended form.

Family SABELLIPHILIDAE Gurney, 1927

Subfamily SABELLIPHILINAE Gurney, 1927

Legs 14 with 3-segmented rami in most genera.
Certain genera with 2-segmented endopods, espe-
cially in the male, the reduction occurring in an
anterior to posterior series as in males of Scambi-
cornus. Leg 5 present in both sexes and with a
free segment, except in Synapticola where in both
sexes it is reduced to a short papilla and in Tham-
nomolgus where in the male it is reduced to a
small lobe fused with the body.

10.

11.

. Second antenna 3-segmented

Key to Genera of the Family Sabelliphilidae

Second antenna 4-segmented

. Legs 1-4 with exopods and endopods 3-segmented in both sexes; leg 5 with a free segment

......................................................................................... Henicoxiphium
ch: 1—4 wuh S—scgmcntcd cxopods and 2-segmented endopods in both sexes; leg 5 without
G T S Synapticola

Second antenna with one clzw on thnrd segment and three or four claws on fourth seg-
ment ...
Second antenna wnh clam not prcacnt on both ot’ lhcse lcgmenu

. Rostrum bifid; second antenna with first two segments enlarged, second segment with a

toothed crest and fourth segment with four claws ... Sabelliphilus
Rostrum not bifid; second antenna with first two segments not enlarged; second segment
without a toothed crest and fourth segment with three claws ......................... Myzomolgus
Second antenna with one claw on third segment, fourth segment without claws
Second antenna with 1-3 terminal claws, but without a claw on third segment ...

S 1 |

. Ventral keel on genital segment of female and on first postgenital segment of ma.lc.

endopods of legs 1-4 in both sexes 2-segmented
Without a ventral keel on genital segment of female or on first postgenital segment of
male; endopods of legs 1-4 not entirely 2-segmented in both sexes ... 7
Body much elongated with broad triangular cephalosome; legs 1-4 with all exopods and
endopods 3-segmented in both sexes; leg 4 endopod with formula 0-1; 0-1; LLLLIL;
egg sacs very long with nearly linear eggs ... Lecanurius
Body not unusually elongated and cephalosome not broadened; legs 1-4 with 3-segmented
exopods, but endopods sometimes 2-segmented; leg 4 endopod with formula other than
in Lecanurius; egg sacs not unusually long and eggs not linearly arranged .................. 8

. Legs 1-4 in both sexes with rami 3-segmented except legs 1-3 with endopods 2-segmented;

rostrum a slender beak; endopod of leg 4 with the formula 0-0;0-0;LIILT ....... Calypsina
Legs 1-4 in female with 3-segmented rami, but in male some endopods 2-segmented;
rostrum rounded or weakly developed; endopod of leg 4 with formula other than
in Calypsina

. Mandible with a large spinelike element on base; leg 4 with endopod in female 0-1;0-L;IL1,

in male 0-1;IL1,1 Lichothuria
Mandible without a large spinelike element on base; leg 4 wuh endopod having formula
UNLKE LICRORUTIA ...........coccviimninicioriiiiiniinioiemansieian s ssasstaassss s st s st s dstn st ss st ssass st st s amssanns 10
Legs 1-4 with 3-segmented rami, except in the male where legs 1-2 have 2-segmented
endopods and legs 34 have 3-segmented endopods; leg 4 with endopod in both sexes
with formula 0-1;0-1;LILII
Legs 14 with 3—segmented rami, except in male where all endopods are 2-segmented; leg
4 with endopod in female 0-1;0-1;LILII and in male O-L;LILIL1 ... Caribulus
Second antenna with one terminal claw
Second antenna with more than one terminal claw ...
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12. Caudal ramus with two median terminal setae vestigial ...

Caudal ramus with two median terminal setae normally developed

13. Third segment of leg 3 endopod with four elements; leg 5 in female with a free segment,

in male with the segment fused with body ...

............................................ Thamnomolgus

Third segment of leg 3 endopod with five elements; leg 5 in both sexes with a free

SEEMENIL ...t
14. Terminal lash on second maxilla much shorter than adjacent seta ...

Terminal lash on second maxilla longer than adjacent seta ..
15. Second antenna with two terminal claws ...
Second antenna with three terminal claws ...

....................................................................... 14

17

16. Second maxilla lacking an auxiliary lash; maxilliped in female 2-segmented with blunt tip

................................ Lichomolgidium
male 3-segmented and prehensile

. Serpuliphilus

17. Leg 4 endopod with formula 0-1;0-2;I1I; leg 3 endopod with 0-1;0-2;111,2 . Paranthessius
Leg 4 endopod with formula 0-1;0-1;11; leg 3 endopod with 0-1;0-1;ILI12 or LIII2 ..

Genus Calypsarion Humes and Ho, 1969

Diacnosis—Body modified, elongated, and slen-
der. Urosome in the female 5-segmented; in the
male 6-segmented. A ventral keel on the genital
segment of the female and on the first postgenital
segment of the male. Caudal ramus with six setae.
Rostrum rounded. First antenna 7-segmented, in
the female with the formula 4, 13, 6, 3, 4 4 1
aesthete, 2 4 1 aesthete, and 7 4 1 aesthete; in the
male with the same setation but without aesthetes.
Second antenna 4-segmented, the last segment set
off laterally; formula 1, 1, 8 4 one large claw, and
7.

................................................................. Modiolicola

Labrum with two widely diverging lobes. Man-
dible with the base having a few small spiniform
processes on the convex edge, the blade with its
convex side finely spinulose (not a single row of
spinules as in related genera). Paragnath a small
hairy lobe. First maxilla with two or three ele-
ments and a small knob. Second maxilla of the
usual lichomolgid type. Maxilliped of the female
3—segmented with a pointed tip; in the male 4-
segmented (assuming that the proximal part of the
claw represents a fourth segment).

Legs 14 in both sexes with 3—segmented exopods
and 2-segmented endopods. Legs 3 and 4 exopods

Key to Species of the Genus Calypsarion

FEMALES
1. First maxilla with one terminal seta; distal spine on posterior surface of second segment
of second maxilla club-shaped and Spinulose ................oooiimiieiciisieineiiinss C. leprum
First maxilla with two terminal setae; distal spine on posterior surface of second segment
of second maxilla attenuated and laterally barbed .............cccoccoommmioomiioimionieeooieeiie... 2
2. Genital segment in dorsal view with more or less rounded lateral margins ...... C. carinatum
Genital segment in dorsal view expanded laterally in anterior third and slender in posterior
EWO-thITAS s C. sentosum

MALES

1

- Inner margin of second segment of maxilliped greatly produced to form a long lobe

crowned with obtuse spines and two setae
Inner margin of second segment of maxilliped not produced ...

C. sentosum

. First maxilla with one terminal seta; distal spine on posterior surface of second segment

of second maxilla club-shaped and spinulose; inner surface of second segment of maxil-
liped with one row of obtuse spines and two Setae ... C. leprum
First maxilla with two terminal setae; distal spine on posterior surface of second segment
of second maxilla attenuated and laterally spinulose; inner surface of second segment of
maxilliped with 2-3 rows of conical spines and two setae ...................... C. carinatum
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with the third segment having ILL5. Leg 4 en-
dopod with the formula 0-L;LIILL1 or 0-L;I,
HILI. Leg 1 endopod with the same formula in
both sexes. Leg 5 with the free segment bearing
two setae. Leg 6 in the female represented by the
two setae and the process near the area of attach-
ment of each egg sac (without these setae in C.
leprum); in the male by the ventral posterolateral
flap on the genital segment bearing two setae,
Other features as in the species below.
Endoparasitic in holothurians.
TyPE-sPECIES.—Calypsarion carinatum (Stock).

Calypsarion carinatum (Stock, 1968)

Scambicornus carinatus Stock, 1968, pp. 92-94, figs. 1-3
[from the holothurian Stichopus monotuberculatus (Quoy
and Gaimard), Dahlak Archipelago, Ethiopia].

Calypsarion leprum Humes and Ho, 1969

FiGure 2

Calypsarion leprum Humes and Ho, 1969b, pp. 878-880,
figs. 1-29 ([from the holothurians Actinopyga miliaris

(Quoy and Gaimard), Actinopyga lecanora (Jaeger), and
Actinopyga mauritiana (Quoy and Gaimard), Nosy Bé
and vicinity, northwestern Madagascar].

Calypsarion sentosum Humes and Ho, 1969

Calypsarion sentosum Humes and Ho, 1969b, pp. 880-889,
figs. 30-56 [from the holothurian Bohadschia marmorata
Jaeger, Nosy Bé, Madagascar].

Genus Calypsina Humes and Stock, 1972

DiagNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum a pointed
beak. First antenna 7-segmented, in the female
with the armature 4, 13, 6, 3, 4 4 1 aesthete, 2 4
1 aesthete, and 7 4 1 aesthete. Second antenna
4-segmented, the fourth segment set off laterally;
formula 1, 1, 3 4 one large claw, and 6, the last
segment bearing only setae.

Mandible resembling that of Scambicornus. First
maxilla with three elements. Second maxilla of
the usual lichomolgid type. Maxilliped in the fe-
male 3-segmented with a pointed tip; in the male

I,
iy,

Ty
>,
/& . ¥
%

Ficure 2.—Calypsarion leprum Humes and Ho. Female: a, dorsal; b, anterior part of urosome;
¢, second antenna; d, mandible; e, leg 4 and intercoxal plate. Male: f, dorsal. (From Humes
and Ho, 1969b, figs. 1, 3, 9, 10, 20, 23) Length of female 122 mm, of male 139 mm.



10

4-segmented (assuming that the proximal part of
the claw represents a fourth segment).

In both sexes legs 1-3 with 3—segmented exopods
and 2-segmented endopods, and leg 4 with both
rami 3-segmented. Leg 4 exopod with the third
segment having ILL5. Leg 1 endopod 0-1;15,1,
without sexual dimorphism in the male. Leg 2
endopod 0-1;LIL3,1. Leg 3 endopod 0-1;LII1,2,1.
Leg 4 endopod 0-0;0-0;LIILI. Leg 5 in both sexes
with a free segment bearing two terminal elements.

Other features as in the species below.

Associated with holothurians.

Type-spEciEs.—Calypsina changeuxi (Stock and
Kleeton).

ETymoLocy.—The name is a diminutive form of
xalvpo, a nymph who concealed Ulysses. Gender
feminine.

Calypsina changeuxi (Stock and Kleeton, 1963)

FIGURE 3

Preherrmannella changeuxi Stock and Kleeton, 1963a, pp.
697-701, figs. 9-11 [from esophagus of the holothurian

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Holothuria tubulosa Gmelin, Banyuls, Mediterranean coast
of France].

“Copépode poecilostome”.—Changeux, 1961, p. 55, footnotes
pp- 109, 110, 111 [from Holothuria tubulosa and Holo-
thuria stellati Della Chiaje, Banyuls].

Scambicornus changeuxi.—Humes, 1967a, p. 144; 1969f, p. 92.

FEMALE.—A paratypic female was studied in lac-
tic acid without dissection. Its length is 0.80 mm
and its greatest width 0.30 mm. The genital seg-
ment is 112 x 104 p in dorsal view, broadest in its
anterior third and tapering posteriorly to 78 p
near the posterior end of the segment. The areas
of attachment of the egg sacs are located in the
anterior half of the segment.

The rostral beak is about 75 u long.

The caudal ramus is 58 x 26 u. The two long
median terminal setae are 180 4 (inner) and 83 n
(outer). All the setae are naked.

Genus Caribulus Humes and Stock, 1972

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.

=7

Ficure 3.—Calypsina changeuxi (Stock and Kleeton). Female: a, dorsal; b, rostrum; c, second
antenna; d, mandible; ¢, leg 1; f, leg 4. (From Stock and Kleeton, 1963a, figs. 9a,cd.g 10a,d.)

Length of female 0.77 mm, of male 0.60 mm.
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Caudal ramus with six setae. Rostrum broadly
rounded. First antenna 7-segmented, in both sexes
with the armature 4, 13, 6, 3, 4 4 1 aesthete, 2
+ 1 aesthete, and 7 4 1 aesthete. Second antenna
4-segmented with the formula 1, 1, 3 4 one large
claw, and 7, with some of the terminal setae
jointed.

Labrum deeply incised medially. Mandible with
its base merging at an angle with a broad attenu-
ated blade, serrated along the convex side and with
spinules along the concave side. Paragnath a small
hairy lobe. First maxilla with four elements. Sec-
ond maxilla of the usual lichomolgid type. Maxil-
liped in the female 3-segmented with a pointed
tip; in the male 4-segmented (assuming that the
proximal part of the claw represents a fourth seg-
ment).

Legs 1-4 in the female with 3-segmented rami.
Leg 4 exopod in both sexes with third segment
having ILL5. Leg 4 endopod in the female with
the formula 0-1;0-1;LILII. Legs 14 in the male
with 3-segmented exopods with their armature as
in the female; but these legs with 2-segmented
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endopods, the second and third segments having
fused, the formula for leg 4 endopod being
O0-LLILILI. Leg 1 endopod in the male with
0-1;LL5, the next to the outermost element on the
second segment being a barbed spine instead of a
seta as in the female. Leg 5 with a free segment
bearing two terminal elements. Leg 6 represented
in the female by the two setae near the genital
openings; in the male by a ventral posterolateral
flap on the genital segment bearing two setae.
Other features as in the species below.
Associated with holothurians.
TyrE-sPECIES.—Caribulus sculptus (Humes).
EtyMoLoGY.—The name is a diminutive form
of Carib, alluding to the wide distribution of the
genus in the Caribbean Sea. Gender masculine.

Caribulus sculptus (Humes, 1969)
FiGURE 4

Scambicornus sculptus Humes, 1969f, pp. 81-93, figs. 37-78
[from the holothurians Isostichopus badionotus (Selenka),
Barbados, Puerto Rico, Jamaica, Bahamas; Ludwigothuria

i
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Ficure 4.—Caribulus sculptus (Humes). Female: a, dorsal; b, second antenna; ¢, mandible; d,
leg 4 and intercoxal plate. Male: e, dorsal; f, leg 4. (From Humes, 1969f, figs. 37, 49, 52, 63,
65, 76.) Length of female 1.18 mm, of male 0.98 mm.
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mexicana (Ludwig), Bahamas, Jamaica, Curagao, Bonaire;
Actinopyga agassizii (Selenka), Bahamas, Jamaica; and
Ludwigothuria grisea (Selenka), Jamaica, Bonaire].

Caribulus sp.

Scambicornus sp.—Humes, 1969f, pp. 93, 94, figs. 79-83
[from the holothurians Isostichopus badionotus, Bahamas,
Barbados, Jamaica; Ludwigothuria mexicana, Bahamas,
Jamaica, Curagao; and Actinopyga agassizii, Bahamas, Ja-
maica].

REMARKS.—The female is unknown.

Genus Diogenella Stock, 1968

DiaGNosis.—Body elongated, more or less modi-
fied. Urosome in the female 5-segmented; in the
male 6-segmented. Caudal ramus with six setae,
the two median terminal setae vestigial and the
lateral seta displaced proximally. Rostrum broadly
triangular or elongated linguiform. First antenna
7-segmented, the formula for the armature being
4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

7 + 1 aesthete, with one seta on the second seg-
ment long and ciliated. Second antenna 4-seg-
mented, with the formula 1, 1, 4, and 1 terminal
claw 4 5 small elements.

Labrum with the two lobes widely separated by a
shallow indentation. Mandible with the base taper-
ing into an attenuated pectinate blade. Paragnath a
small hairy lobe. First maxilla with two elements.
Second maxilla of the usual lichomolgid type.
Maxilliped in the female 3-segmented with the
setae much reduced; in the male 4-segmented (as-
suming that the proximal part of the claw repre.
sents a fourth segment).

Legs 1-4 with 3-segmented rami. Armature of
the usual lichomolgidiform pattern. Leg 4 exopod
with the third segment having 111,5. Leg 4 endo-
pod with the formula 0-1;0-1;11. Leg 1 endopod
with the same formula in both sexes. Leg 5 with
a free segment bearing two unequal terminal ele-
ments. Leg 6 represented by two setae near the
genital openings.

Key to Species of the Genus Diogenella

KNOWN FEMALES

1. Caudal ramus with ciliated inner and outer terminal setae; first segment of second antenna
with spinules; second maxilla with terminal and auxiliary lash (seta) slender and nearly

of equal length ...

Caudal ramus with inner terminal seta having only a few minute barbules and outer termi-
nal seta naked; first segment of second antenna without spinules; second maxilla with

auxiliary lash (seta) stout and about half as long as terminal lash ... .

D. deichmannae

2. Genital segment not tapered posteriorly, but of approximately same width throughout, with
areas of attachment of egg sacs near middle of segment; genital and first two postgenital
segments each with a posteroventral transverse row of small spines ... D. seticauda

Genital segment broadest anteriorly and tapered posteriorly, with areas of attachment of
egg sacs in anterior part of segment; genital and first two postgenital segments without

such rows of spines

1. Caudal ramus with ciliated inner and outer terminal setae; first segment of second antenna
with spinules; second maxilla with terminal and auxiliary lash (seta) slender and nearly

equal in length ...

Caudal ramus with inner terminal seta having only a few minute barbules and outer
terminal seta naked; first segment of second antenna without spinules; auxiliary lash

(seta) of second maxilla stout and about half as long as terminal lash ... 3

2. First three postgenital segments each with a posteroventral transverse row of small spines
................................................................................................................ D. seticaud,
First three postgenital segments without such rows of spines ............... D. spinicauda

3. Rostrum linguiform and slender; ratio of greatest length to width of caudal ramus about 2:1

........... s Do deichmannae

Rostrum broad and subtriangular; ratio of greatest length to width of caudal ramus

about 3.6:1. ...,

....................................................................... D. impar
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Other features as in the species below.

Lives in holothurians.
Type-spEciEs.—Diogenella spinicauda Stock.
REMARKs.—The female of D. impar is unknown.

The following keys are from Humes and Ho
(1970a).

Diogenella spinicauda Stock, 1968

FIGURE 5

Diogenella spinicauda Stock, 1968, pp. 97, 98, figs. 7, 8 [from
the holothurian Holothuria mexicana Ludwig, Curagao].—
Humes and Ho, 1970a, pp. 15-21, figs. 1-27 [from the
holothurians Ludwigothuria (=Holothuria) mexicana
(Ludwig), Bahamas, Puerto Rico, Jamaica; and Actino-
pyga agassizii (Selenka), Bahamas, Jamaica].

Diogenella deichmannae Humes and Ho, 1970

Diogenella deichmannae Humes and Ho, 1970a, pp. 25-31,
figs. 51-73 [from the holothurian Brandtothuria arenicola
(Semper) , Barbados].

13

Diogenella impar Humes and Ho, 1970

Diogenella impar Humes and Ho, 1970a, pp. 31-35, figs.
74-87 [from Brandtothuria arenicola (Semper), Barbados].

REMARKSs.—The female is unknown.

Diogenella seticauda Stock, 1968

Diogenella seticauda Stock, 1968, pp. 98, 99, figs. 9, 10 [from
the holothurians Halodeima surinamensis (Ludwig) and
Holothuria impatiens (Forskal), Puerto Ricol.—Humes and
Ho, 1970a, pp. 21-25, figs. 28-50 [from the holothurians
Semperothuria (—=Halodeima) surinamensis (Ludwig)
and Brandtothuria arenicola (Semper), mixed at the time
of collection, Puerto Rico].

Genus Diogenidium Edwards, 1891

D1acNosis.—Body cyclopiform, but elongated and
somewhat modified. Urosome in the female 5-seg-
mented; in the male 6-segmented. Caudal ramus
with six setae. Rostrum a pointed beak (except
broadly rounded in D. spinulosum). First antenna

FIGURE 5.—Diogenella spinicauda Stock. Female: a, dorsal; b, caudal ramus; c, first antenna;
d, second antenna; e, mandible; f, leg 4 and intercoxal plate. Male: g, dorsal. (From Humes
and Ho, 1970a, figs. 1, 6, 9, 10, 11, 19, 22)) Length of female 1.62 mm, of male 159 mm.
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7-segmented, in both sexes with the armature 4,
13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and 7
+ 1 aesthete. Second antenna 4-segmented, with
the formula 1, 1, 4, and one terminal claw 4 six
setiform elements.

Labrum with two small widely separated lobes
and without a median incision. Mandible with the
basal region beyond the indentation having on its
concave side a row of slender spinules and on its
convex side a crest of stouter spinules, both rows
continuing on the long slender lash. Paragnath a
small hairy lobe. First maxilla with three ele-
ments. Second maxilla of the usual lichomolgid
form, but with the main lash much shorter than
the auxiliary lash. Maxilliped in the female 3-

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

segmented, in the male 4—segmented (assuming the
proximal part of the claw to be a fourth segment).

Legs 1-4 with 3-segmented rami. Armature
lichomolgidiform in pattern. Leg 4 exopod with
the third segment having IIL5. Leg 4 endopod
with the formula 0-1;0-1;1I. Leg 1 endopod with
the same formula in both sexes. Leg 5 with a free
segment bearing two terminal elements. Leg 6 rep-
resented by the setae (1 or 2 in the female, 2 in
the male) near the genital openings.

Other features as in the species below.

Lives in holothurians.

Type-spEcies.—Diogenidium nasutum Edwards.

ReMARKs.—The female of D. tectum is unknown.

Key to Species of the Genus Diogenidium

1. Rostrum without a pointed beak; second and third segments of rami of legs 14 with small

spines on posterior surface ... . ... . .. .. . .. . D. spinulosum
Rostrum with a pointed beak; without such spines on rami of legs 14 2

2. Second segment of second antenna without finc ornamentation .. D. deforme
Second segment of second antenna with outer spinules . ; AR OT——. |

3. Longest terminal seta on caudal ramus shorter than ramus; armature of last segment of

exopod of leg 2 usually ILL5 but somectimes HLL5 . ... .

. D. nasutum

Longest terminal seta on caudal ramus about twice the length ot ramus; armature of last

segment of exopod of leg 2 always IIL15 (female unknown) ... ...

Diogenidium nasutum Edwards, 1891

FIGURE 6

Diogenidium nasutum Edwards, 1891a, pp. 87-91, pl. 4,
figs. 12-19 [from the body cavity of the holothurian Muel-
leria (—Actinopyga) agassizii Selenka, Bahamas]; 1891b,
pp- 15-19, pl. 4, figs. 12-19 [from the body cavity of the
holothurian Muelleria (—=Actinopyga) agassizii Selenka,
Bahamas].—Stock, 1968, pp. 100, 101, figs. 11, 12 [from the
body cavity of the holothurian Holothuria mexicana
(Ludwig) , Puerto Rico, Curagao].—Humes and Ho, 1971,
Pp- 172-177, figs, 1-24 [from Actinopyga agassizii (Selenka),
Bahamas; Ludwigothuria mexicana (Ludwig), Puerto
Rico, Jamaica; and Ludwigothuria grisea (Selenka), Ja-
maica).

Diogenidium deforme Stock, 1968

Diogenidium deforme Stock, 1968, pp. 102-104, figs. 15, 16
[from the holothurian Holothuria glaberrima Selenka,
Puerto Rico]l—Humes and Ho, 1971, pp. 182-188, figs.
48-72 [from the holothurians Brandtothuria arenitola
(Semper) , Barbados; and Ludwigothuria mexicana (Lud-
wig) , Puerto Rico, Bahamas].

... D. tectum

Diogenidium spinulosum Stock, 1968

Diogenidium spinulosum Stock, 1968, pp. 101, 102, figs. 13,
14 [from the holothurian Isostichopus badionotus (Se-
lenka) , Puerto Rico].—Humes and Ho, 1971, pp. 177-182,
figs. 2547 [from Isostichopus badionotus (Selenka), Puerto
Rico, Jamaica].

Diogenidium tectum Humes and Ho, 1971

Diogenidium tectum Humes and Ho, 1971, pp. 188-189,
figs. 73-86 [from the holothurian Actinopyga agassizii
(Salenka), Jamaica, Bahamas].

REMARKS.—The female is unknown.

Genus Henicoxiphium Illg and Humes, 1971

Diagnosis—Body cyclopiform, elongated. Uro-
some in the female 5-segmented; in the male 6-
segmented. Caudal ramus with six short setae.
Rostrum rounded posteroventrally. First antenna
7-segmented, in the female with the armature 4,
13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and 7
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Ficure 6.—Diogenidium nasutum Edwards. Female: a, dorsal; b, second antenna; ¢, mandible;
d, second maxilla; e, leg 4 and intercoxal plate; f, leg 5. Male: g, dorsal. (From Humes and
Ho, 1971, figs. 1, 7, 8, 10, 16-18.) Length of female 1.58 mm, of male 1.49 mm.

~+ 1 aesthete; in the male with 4, 13 4 1 aesthete,
6, 3 4+ 1 aesthete, 4 4 1 aesthete, 2 4 1 aes-
thete, and 7 4 1 aesthete. Second antenna 3-seg-
mented, with the formula 1, 1, 3 4 terminally one
claw, one clawlike element, and five small setiform
elements.

Labrum with two widely separated lobes. Man-
dible without a basal indentation; lash with a row
of spinules on the concave side and numerous
spinules on the convex side. Paragnath a small
lobe. First maxilla with three elements. Second
maxilla of the lichomolgid type. Maxilliped in the
female 3-segmented, with vestigial setae and
rounded tip; in the male 4-segmented (consider-
ing the proximal part of the claw to represent a
fourth segment).

Legs 14 with 3-segmented rami. Armature of
the basic lichomolgidiform type. Leg 4 exopod
with the third segment having ILI5. Leg 4 en-
dopod with the formula 0-1;0-1;I. Leg 1 endopod
with the same formula in both sexes. Leg 5 with a

free segment bearing two unequal terminal ele-
ments. Leg 6 represented in both sexes by two
setae near the genital openings.
Associated with ascidians.
TypE-spECIES.—Henicoxiphium
and Humes.

redactum Illg

Henicoxiphium redactum Illg and Humes, 1971

FIGURE 7

Henicoxiphium redactum 1llg and Humes, 1971, pp. 570-
577, figs. 1-26 [from the ascidian Styela plicata (Lesueur),
Florida, North Carolina].

Genus Herrmannella Canu, 1891

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum rounded or
beaked. First antenna 7-segmented, with the for-
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FiGURE 7.—Henicoxiphium redactum Illg and Humes. Female: a, dorsal; b, caudal ramus; c,
second antenna; d, mandible; e, leg 4 and intercoxal plate; f, leg 5. Male: g, dorsal. (From
Illg and Humes, 1971, figs. 1, 5, 9, 11, 18-20.) Length of female 1.14 mm, of male 0.90 mm.

mula 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete; in the male 4, 13 4 2 aesthetes,
6, 3 4 1 aesthete, 4 4 1 aesthete, 2 4 1 aes
thete, and 7 4 1 aesthete. Second antenna 4-seg-
mented, with the armature 1, 1, 3, and 1 terminal
claw | several setae.

Labrum with the two lobes separated by a shal-
low indentation. Mandible slender, the region
beyond the weak indentation pectinate; lash long.
Paragnath a small hairy lobe. First maxilla with
three elements. Second maxilla of the lichomolgid
type, with the terminal lash much longer than
the auxiliary elements. Maxilliped in the female
3-segmented; in the male 4-segmented (assuming
that the proximal part of the claw represents a
fourth segment).

Legs 1-4 with 3-segmented rami. Armature hav-
ing the usual lichomolgidiform pattern. Leg 4 ex-
opod with the third segment having ILL5. Leg 4
endopod with the formula 0-1;0-1;II (except
0-1;0-1;LII in H. panopeac). Leg 1 endopod with
the same armature in both sexes, as far as known.
Leg 5 with a free segment bearing two terminal
elements. Leg 6 in the female represented by one
or two setae and in the male by two setae near the
genital openings.

Other features as in the species described below.

Associated with bivalve mollusks.

Type-spECIEs.—Herrmannella rostrata Canu.

REMARKs.—Herrmannella parva is omitted from
the following keys because of its uncertain posi-

tion. The males of H. perplexa and H. valida are
unknown.
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12,

13.

14

15.

. Rostrum rounded or with a bubble-like rounded tip
. Rostrum with a bubble-like rounded tip

. Body length 0.85 mm; claw of maxilliped 130 u long

Key to Species of the Genus Herrmannella

FEMALES
. Endopod of leg 4 with the formula 0-1;0-1;LIT ..o, H. panopeae
Endopod of leg 4 with the formula 0—1;0-1;11 ..o 2

Caudal rami much shorter than anal segment and only slightly longer than wide H. valida
Caudal rami distinctly longer than anal segment, clearly longer than wide ...
Rostrum rounded or with a bubble-like rounded tip .........
Rostrum beaked . : B
Rostrum with a bubblc llke rounded up
Rostrum broadly rounded ...
Caudal ramus with the ratio 6:1 ...
Caudal ramus with the ratio 3.4-4:1 . .
Free scgment of leg 5 with a pronounced prox:mal inner expanslon ....... SN
Free segment of leg 5 without a proximal inner expansion ... ...
Prosome not tumid; caudal ramus 135 x 34 u (4:1); free segment of leg 5 52 x19p
..................................................... H. protothacae
Prosome tumld in nearly all specimens; caudal ramus 102 x 30 p (3.4:1); free segment
of leg 5, 43 x 16 u R e s S S AR RS H. mesodesmatis
First four segments of ﬁrsl antenna greatly swollen in relation to last three segments;

anal segment with a pair of crescentic ventral rows of spinules ... .. H. columbiae
First four segments of first antenna only slightly swollen (as in H. saxidomi) or not
swollen; anal segment without a pair of crescentic rows of spinules ... 9

Two median terminal sctae on caudal ramus very short, much shorter than the ramus;
caudal ramus very elongated, a little longer than last three postgenital segments
BOBCHNET oo s 75050 mienisr s essemiessass sas esassonsissnsemsesmsmmmassaseessssapsonsas oot H. barneae

One or both median tcrmlnal setae on caudal ramus elongated; caudal ramus not longer

than last three postgenital segments tOGEher ... 10
Third exopod segment of leg 4 with three outer spines and one terminal spine .............. 11
Third exopod segment of leg 4 with two outer spines and one terminal spine ... ... 12

. Third exopod segment of leg 4 with formula 1I1,1,4; first antenna without a plumose seta

Second segment of second antenna slender,

(length measured along the inner margin of the segment) ... ... ... ... 13
Second segment of second antenna robust (114 to 114 times as long as wide) ... 14
Endopod segments 1-3 of leg 4 without lateral spiniform processes . ... ... H. saxidomi
Endopod segments 1-3 of leg 4 with distinct lateral spiniform processes . ... ... H. tivelae
Lateral side of endopod segment 3 of leg 4 with two spiniform processes; lateral spiniform

processes on endopod segments 1 and 2 of legs 14 long ... H. pecteni

Lateral side of endopod segment 3 of leg 4 with one, sometimes hardly discernible, spini-
form process; lateral spmlform processes on endopod segments 1 and 2 of legs' 14

short ... ...15
Rostrum (in lateral vxew) hook shaped recurved lateral splmform process on endopod
segment 3 in leg 4 vestigial ... ......c.coiiinsi H. haploceras

Rostrum (in lateral view) straight, not recurved; lateral spiniform process on endopod
H. rostrata

segment 3 in leg 4 distinct

KNOWN MALES
. Endopod of leg 4 with the formula 0-1;0-1;LII

Endopod of leg 4 with the formula 0-1;0-1;II
Rostrum beaked ... ...

Rostrum broadly rounded

Body length at least 1.38 mm; claw of maxilliped at least 150 p ... 5

17
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spiniform
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Body length 1.44 mm; claw of maxilliped 172 p; subterminal element of leg 5, 15 p,

H. protothacae

Body length 1.38 mm; claw of maxilliped 150 pu; subterminal element of leg 5, 10 p,

setiform

H. mesodesmatis

6. First four segments of first antenna greatly swollen in relation to last three segments;

anal segment with a pair of crescentic ventral rows of spinules

H. columbiae

First four segments of first antenna only slightly swollen (as in H. saxidomi) or not

swollen; anal segment without a pair of crescentic rows of spinules 7

7. Two median terminal setae on caudal ramus very short H. barneae
One or both median terminal setae on caudal ramus of usual elongated form 8

8. Third exopod segment of leg 4 with three outer spines and one terminal spine 9
Third exopod segment of leg 4 with two outer spines and one terminal spine 10

9. Third exopod segment of leg 4 with formula I1LL4; first antenna without a plumose scta
R e - H. dissidens
Third exopod segment of leg 4 with formula IILL5; first antenna with a plumose seta
...... s S s H. caribaea

10. Second segment of first antenna shorter than fourth H. tivelae
Second segment of first antenna not shorter than fourth 11

11. Second segment of maxilliped with one of two sctae modified (stout with a slender

recurved tip)

H. saxidomi

Second segment of maxilliped with both setae unmodified 12
12. Rostrum in lateral view a strongly recurved hook; terminal armature on fourth segment

of second antenna reduced (one claw and a small clawlike scta)

H. haploceras

Rostrum flat, not strongly recurved; terminal armature on fourth segment of second
antenna normal (one claw and several setac) 13

13. Outer spiniform processes on endopods of legs 1-4 strongly developed
Outer spiniform processes on endopods of legs 1-4 weakly developed

Herrmannella rostrata Canu, 1891

Herrmannella rostrata Canu, 1891a, pp. 479, 480 [from the
bivalve Mactra stultorum Linnaeus, Pointe aux Oies,
Wimereux, France]; 1891b, p. 436 [from the bivalve
Pecten opercularis Linnaeus, Boulogne coast of France];
1892, pp. 236, 237, pl. 24, figs. 1-13 [from the bivalves
Mactra stultorum, Cardium edule Linnaeus, and Pecten
opercularis, Boulogne coast of France]; 1894a, p. 3; 1899,
p- 73.—T. Scott, 1894b, p. 259; 1905, pp. 206, 207 [from
Cardi