artHUR o mumes - A Revision Qf the
and JAN H. STOCK

Family Lichomolgidae
Kossmann, 1877,

Cyclopord Copepods
Mawnly Associated with

Marine Invertebrates

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY NUMBER 127




SERIAL PUBLICATIONS OF THE SMITHSONIAN INSTITUTION

The emphasis upon publications as a means of diffusing knowledge was expressed
by the first Secretary of the Smithsonian Institution. In his formal plan for the Insti-
tution, Joseph Henry articulated a program that included the following statement:
“It is proposed to publish a series of reports, giving an account of the new discoveries
in science, and of the changes made from year to year in all branches of knowledge.”
This keynote of basic research has been adhered to over the years in the issuance
of thousands of titles in serial publications under the Smithsonian imprint, com-
mencing with Smithsonian Contributions to Knowledge in 1848 and continuing
with the following active series:

Smithsonian Annals of Flight
Smithsonian Contributions to Anthropology
Smithsonian Contributions to Astrophysics

Smithsonian Contributions to Botany
Smithsonian Contributions to the Earth Sciences
Smithsonian Contributions to Paleobiology
Smithsonian Contributions to Zoology
Smithsonian Studies in History and Technology

In these series, the Institution publishes original articles and monographs dealing
with the research and collections of its several museums and offices and of profes-
sional colleagues at other institutions of learning. These papers report newly acquired
facts, synoptic interpretations of data, or original theory in specialized fields. These
publications are distributed by mailing lists to libraries, laboratories, and other in-
terested institutions and specialists throughout the world. Individual copies may be
obtained from the Smithsonian Institution Press as long as stocks are available.

S. DiLLoN RipLEY
Secretary
Smithsonian Institution



SMITHSONIAN CONTRIBUTIONS TO
ZOOLOGY

NUMBER 127

Arthur G. Humes A Revision of the

S o S R Family Lichomolgidae
Kossmann, 1877,
Cyclopoid Copepods
Mainly Associated with
Marine Invertebrates

SMITHSONIAN INSTITUTION PRESS
CITY OF WASHINGTON

1973



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,
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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






