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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,
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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
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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.
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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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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
Cardium edule, Scotland]; 1906, p. 354 [from Cardium
edule, Scotland].—Pelseneer, 1929, p. 43 [from Tapes pull-
aster (Montague), Channel coast of France].—Fraser, 1932,
p- 279 [from Cardium edule, Morecambe Bay, Lancashire,
England].—Atkins, 1934, p. 674 [from Cardium edule,
Plymouth, England].

Lichomolgus agilis—T. Scott, 1892, pp. 266, 267 [from
Cardium edule, Morecambe Bay, Lancashire, England, and
Cramond Island, Firth of Forth, Scotland; nomen nudum].
—T. Scott and A. Scott, 1892a, pp. 201-203, pl. 15, figs.
1-14 [from Cardium edule, Firth of Forth, Scotland, and
Morecambe Bay, Lancashire, England].—Herdman, 1893,
p- 83.—Thompson, 1893, pp. 207, 208, pl. 25, figs. 4, 8d
[from Cardium edule, Liverpool Bay, England].

Paranthessius rostratus.—Monod and Dolifus, 1932a, pp. 147,
148 [from Mactra corallina (Linnaeus) (=Mactra stul-
torum Linnaeus), Chlamys (Aequipecten) opercularis
(Linnaeus), Cardium edule Linnaeus, and Tapes pullaster
(Montagu) ].—Leigh-Sharpe, 1933, p. 113 [from the testis of
Cardium edule, Plymouth, England]; 1935, pp. 47, 48 [from
the gonad of Cardium edule, the mantle cavity of Chlamys

~

H. pecteni
H. rostrata

(Aequipecten) opercularis, and the gonad of Paphia pull-
astra (Montagu) , England].—Fouque and Franc, 1953, pp.
24, 25 (from the ascidian Ascidia mentula Miiller, northern
France].—Marine Biological Association, 1957, p. 176.—
Stock, 1959a, pp. 44, 45 [from the bivalve Tapes decussatus
Linnacus, Gulf of Naples, Italy].—Stock and de Vos, 1960,
p. 206 [from Cardium edule, The Netherlands].—Bruce,
Colman, and Jones, 1963, p. 128 [from Cardium edule,
Port Erin, England].—Jepsen, 1965, pp. 284, 204, 297, 304
[from Cardium edule, Germany].—Crothers, 1966, p. 52
[from Cardium edule, Wales].

Paranthessius (Herrmannella) rostratus.—Bocquet and Stock,
1959a, pp. 241-243, figs. 1, 2 [from the bivalves Cardium
edule, Solen marginatus Don., Ensis siliqua (Linnaeus),
Spisula solida (Linnaeus), Lutraria lutraria (Linnaeus),
Meretrix chione (Linnaeus), and Tapes pullastra (Mon-
tagu) , Channel coast of France; and from Macoma balthica
(Linnaeus) and Spisula subtruncata (da Costa), The
Netherlands); 1963, p. 296.—Stock, 1964a, p. 67 [from the
bivalve Venerupis pullastra (Montagu) , The Netherlands].

Paranthesius rostratus.—Green, 1968, pp. 324, 325.

Herrmannella barneae (Pelseneer, 1929)

Ischnurella barneae Pelseneer, 1929, pp. 40, 41, fig. 4 [from
the bivalve Pholas (Barnea) candida, Wimereux, France].

Ischnurella.—Rancurel, 1954, pp. 855, 856, fig. 11b.

Paranthessius barneae.—Bocquet and Stock, 1958b, pp. 604
609, fig. 1 [from the mantle cavity of the bivalves Barnea
candida (Linnaeus), Langue de Chien, Ambleteuse-sur-
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Mer (Pas-de-Calais), France; and Pholas dactylus Lin-
naeus, Brest, and Longues (coast of Calvados), France].—
Gotto, 1962, p. 102.—Glagon, 1971, p. 23 (unnumbered).

Paranthessius (Herrmannella) barneae.—Bocquet and Stock,
1959a, pp. 248, 249 [from the mantle cavity of Ostrea
edulis Linnaeus, Baie de la Forét (ouest de Concarneau),
France].

Herrmannella bullata, new species

Ficures 8-10

TyPE MATERIAL—I119 Q@ @, 67 & &', and 37 co-
pepodids from 12 bivalves, Chlamys hastata hericia
(Gould), in 36 fathoms, Flat Point, San Juan Is-
lands, Washington, 48°31'06” N, 122°5507” W, 3
July 1950, collected by M. Dunn. USNM 187867.
Holotype @, allotype, and 178 paratypes (114
29, 64 &4) along with the copepodids, are
deposited in the United States National Museum
(USNM), Washington, D. C,, the remaining para-
types (dissected) in the collection of A. G. Humes
(AGH).

OTHER MATERIAL EXAMINED.—From Chlamys has-
tata hericia: 539 @, 50 &', and 33 copepodids,
in 20-30 fathoms, “potato patch,” San Juan Is-
lands, Washington, 48°35’30” N, 122°51’ W, 26
June 1952, collected by P. L. Illg, fairly general
infestation; and 69 9 @, 9784, and 81 copepo-
dids from 32 hosts, in 105 fathoms, President Chan-
nel, San Juan Islands, Washington, 5 August 1950,
collected by P. L. Illg. USNM 187867.

From Chlamys rubida (Hinds): 4 2,1 &, in
20-30 fathoms, “potato patch,” San Juan Islands,
Washington, 48°35’30” N, 122°51’ W, 26 June
1952, collected by P. L. Illg. Very sparse infesta-
tion.

FEMALE.—The body (Figure 8a) has the pro-
some not unusually broadened or thickened. The
length is 1.25 mm (1.07-1.38 mm) and the greatest
width 0.50 mm (0.46—-0.56 mm), based on ten speci-
mens in lactic acid. The ratio of the length to the
width of the prosome is 1.47:1. The ratio of the
length of the prosome to that of the urosome is
1.39:1. The segment of leg 1 is separated from
the cephalosome by a transverse dorsal furrow.
The epimeral areas of the pedigerous segments are
rounded except for that of leg 4, which is slightly
truncated.

The segment of leg 5 (Figure 8b) is 78 x 132 p.
Between this segment and the genital segment
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there is no ventral intersegmental sclerite. The
genital segment is 176 x 169 p, slightly lobate
laterally in its broadened anterior two-thirds, nar-
rowed in its posterior third. The areas of attach-
ment of the egg sacs are located dorsolaterally near
the middle of the segment. Each area (Figure 8¢)
bears two naked setae, 11 p and 20 p, and a small
spinous process. The three postgenital segments
are 70 x 79 p, 55 x 70 1, and 8% x 67 u, from an-
terior to posterior. The genital and each of the
postgenital segments bear posteriorly a dorsal and
ventral row of minute spinules.

The caudal ramus (Figure 8d) is elongated, 114’
x 26 n, or 4.38 times longer than wide. The outer
lateral seta is 65 g, the dorsal seta 68 u, the outer-
most terminal seta 81 u, the innermost terminal
seta 77 u, and the two long median terminal setae
300 p (outer) and 400 g (inner), both inserted
between dorsal (unornamented) and ventral (with
a group of small spinules) flaps. All the setae are
naked. A few surficial hairs occur on the ramus.

The body surface has minute hairs (sensilla) as
in Figure 8a.

The egg sac (Figure 8a) is elongated, 900 x
220 u, in the specimen drawn, but in one female
shorter, 625 x 230 u. The sacs reach to the ends
of the longest ramal setae and contain many eggs
about 65 u in diameter.

The rostrum (Figure 8¢) has a round, bubble-
like posteroventral tip.

The first antenna (Figure 8f) is 380 » long. The
lengths of its seven segments (measured along their
posterior nonsetiferous margins) are 18 (52 p along
the anterior margin), 120, 44, 55, 55, 35, and 19 »
respectively. The formula for the armature is 4,
13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and
7 + 1 aesthete. All the setae are naked.

The second antenna (Figure 8g) has a small
seta on each of the first two segments and three
setae on the third segment. The fourth segment
is 65 p along the outer edge, 33 p along the inner
edge, and 40 u in greatest width, bearing a terminal
claw 68 u along its axis, two clawlike, bent setae,
and four small setiform elements. All the setae
are naked.

The labrum (Figure 9a) has two, widely di-
vergent, slender lobes ornamented with minute
spinules.

The mandible (Figure 9b) is slender and armed
as in other species of the genus. The paragnath
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FiGure 8.—Herrmannella bullata, new species. Female: a, dorsal (A); b, urosome, ventral (s);
¢, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (p); e, rostrum, ventral
(E) ; f, first antenna, with arrows indicating positions of additional aesthetes in male, dorsal (E);
g, second antenna, posterior (E). Scale: A, 0.5 mm; 8, 02 mm; ¢, 0.05 mm; p, E, 0.1 mm.



FIGURE 9.—Herrmannella bullata, new species. Female: a, labrum and paragnaths, ventral (p);
b, mandible, anterior (c); ¢, first maxilla, anterior (c); d, second maxilla, posterior (p); e,
maxilliped, antero-inner (p); f, area between maxillipeds and first pair of legs, ventral (F);
& leg 1 and ingercoxal plate, anterior (E); h, leg 2, anterior (E); i, endopod of leg 3, anterior
(E) . Saale: ¢, 0.05 mm; b, , 0.1 mm; F, 02 mm.



22

(Figure 9a) is a small hairy lobe. The first maxilla
(Figure 9c) bears three elements. The second
maxilla (Figure 9d) has patches of small spinules
on the first segment. The second segment has a
small outer (ventral) setule, a naked surficial pos-
terior seta, and an inner (dorsal) distal barbed
spine, and it terminates in a lash with slender
spines along one edge. The maxilliped (Figure
9e) is slender. The first segment is unornamented.
The second segment bears two naked setae and has
a finely spinulose postero-outer surface. The third
segment carries a small setule and terminates in a
finely barbed spiniform process.

The area between the maxillipeds and the first
pair of legs (Figure 9f) is slightly protuberant. A
well-defined line connects the bases of the maxil-
lipeds.

Legs 1-4 (Figures 9g—i, 10a) have the segmenta-
tion and armature as usual for the genus. In all
four legs the inner coxal seta is long and plumose
and the inner margin of the basis has a row of hairs.
The exopod of leg 4 has the formula I-0;I-1;1L,1,5.
The endopod of leg 4 (Figure 10a) has the second
and third segments weakly separated; in some speci-
mens without a break in the sclerotization of the
wall, in others with a slight break on the inner
side, but in all specimens at the intersegmental
junction there is a row of small spinules and a
trace of an intersegmental joint. The two terminal
fringed endopod spines are 44 p (outer) and 53 u
(inner).

Leg 5 (Figure 10b) has a relatively small unor-
namented free segment 52 x 29 p in greatest di-
mensions. The two terminal setae are 55 u and
94 p, both with extremely short barbules. The
adjacent seta on the body is 35 # and naked.

Leg 6 is represented by the two setae on the area
of attachment of each egg sac (Figure 8c).

The color in life corresponds to the color of the
sex of the scallop host: yellow-orange-red copepods
in male scallops which are bright orange, and
white copepods in female scallops which are milky
white. (These color notes are from a letter from
P.L. Illg to AGH dated 6 March 1970.)

MaLE—The body (Figure 10c) resembles that
of the female. The length is 0.97 mm (0.91-1.02
mm) and the greatest width 0.35 mm (0.35-0.37
mm), based on ten specimens in lactic acid. The
ratio of the length to the width of the prosome
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is 1.57:1. The ratio of the length of the prosome
to that of the urosome is 1.40:1.

The segment of leg 5 (Figure 10d) is 34 x 78 u.
There is no ventral intersegmental sclerite. The
genital segment is 143 x 133 x. The four post-
genital segments are 57 x 75 u, 57 x 65 u, 44 x
54 pu, and 61 x 50 u from anterior to posterior,
posteriorly with dorsal and ventral spinules as in
the female.

The caudal ramus is like that of the female, but
smaller, 86 x 22 u, or 3.91 times longer than wide.

The body surface has small hairs (sensilla) as in
the female.

The rostrum is like that of the female.

The first antenna resembles that of the female,
but three aesthetes are added (at points indicated
by arrows in Figure 8f), so that the formula is 4,
13 4 2 aesthetes, 6, 3 4 1 aesthete, 4 4 1 aes
thete, 2 4 1 aesthete, and 7 4 1 aesthete.

The second antenna, labrum, mandible, parag-
nath, first maxilla, and second maxilla are like
those of the female. The maxilliped (Figure 10¢)
is slender. The unornamented first segment has a
distinct inner bulge. The second segment bears a
row of spinules and two setae, one slender, the
other swollen proximally as in Figure 10f. The
third segment is unarmed. The claw is 133 p along
its axis, partially divided about midway, with a
small terminal lamella and two very unequal prox-
imal setae.

The ventral area between the maxillipeds and
the first pair of legs resembles that of the female.

Leg 1 resembles that of the female, except that
the inner coxal seta is only partially plumose, the
distal part having small barbs as in Figure 10g.
Leg 2 resembles that of the female, except for
longer spiniform processes on the last segment of
the endopod (Figure 10h). Legs 3 and 4 are like
those of the female.

Leg 5 (Figure 10i) has a small unornamented free
segment, 29 x 13 p; the two terminal setae are
39 » and 73 n. The adjacent seta on the body is
29 u.

Leg 6 (Figure 10j) is a posteroventral flap on the
genital segment bearing two naked setae 29 u and
39 u and two minute spiniform processes.

The spermatophore (Figure 10%), attached to
the female in pairs, is 83 x 43 », not including the
neck.

The color in life resembles that of the female.



Ficure 10.—Herrmannella bullata, new species. Female: a, leg 4 and intercoxal plate, anterior
(E); b, leg 5, dorsal (p). Male: ¢, dorsal (G); d, urosome, dorsal (B); e, maxilliped, inner
(E) ; f, swollen seta on second segment of maxilliped, outer (H); g, inner coxal seta of leg 1,
anterior (C); h, third segment of endopod of leg 2, anterior (c); i, leg 5, dorsal (c); j, leg 6,
ventral (p); R, spermatophores, attached to female, dorsal (p). Scale: B, ¢, 02 mm; c, 0.05
mm; b, E, 0.1 mm; H, 0.02 mm.
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Etymorocy.—The specific name bullata (Latin,
swollen like a bubble) alludes to the bubble-like
tip on the rostrum.

ReEmArks.—Hermannella  bullata is unique
among the known species of the genus in the form
of its rostrum. The sexual dimorphism in leg 1
(with a half-plumose, half-spinose inner coxal seta
in the male) occurs in no other species in the genus
so far as known.

Herrmannella caribaea (Humes, 1970)

Paranthessius caribaeus Humes, 1970a, pp. 615-621, figs. 26—
51 [from the bivalves Chama sinuosa Broderip, Barbados,
Jamaica, Puerto Rico; and Pseudochama radians Lamarck,
Jamaica].

Herrmannella columbiae (Thompson, 1897)

FiGURES 11-14

Pseudolichomolgus columbiae Thompson, 1897a, pp. 87-89,
pl. 8, figs. 1-10 [in tow-net, Puget Sound].

Paranthessius columbiae.—111g, 1949, pp. 402-413, figs. 33, 34
[from the bivalves Schizothaerus nuttalli (Conrad) and
Protothaca temerrima (Carpenter), California).

MATERIAL EXAMINED.—213 Q@ @, 115 & 4, and
154 copepodids from the mantle cavity of the bi-
valve Schizothaerus (=Tresus) capax Gould, Gar-
rison Bay, San Juan Island, Washington, 7 April
1962, collected by Jack Pearce. (Herrmannella
panopeae also in this collection.)

FEMALE.—The body (Figure 11a,b) is elongated,
with the cephalosome flattened dorsally in lateral
view. The length is 1.90 mm (1.73-2.14 mm) and
the greatest width 0.61 mm (0.58-0.64 mm), based
on ten specimens in lactic acid. The ratio of the
length to the width of the prosome is 1.68:1. The
ratio of the length of the prosome to that of the
urosome is 1.43:1.

The segment of leg 5 (Figure 11c) is 120 x 852
n. There is no ventral intersegmental sclerite be-
tween that segment and the genital segment. The
genital segment is 335 u long, a little broader in
its anterior half (290 u) than in its posterior half
(218 ), the two halves separated dorsally by a
transverse line. The areas of attachment of the
egg sacs are located laterally on the anterior half.
Each area (Figure 11d) bears a single naked seta,
21 u. The three postgenital segments are 174 x
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190 #, 158 x 161 u, and 130 x 121 u from an-
terior to posterior. The anal segment has a pair
of crescentic rows of spinules anteriorly placed on
the ventral surface (Figure lle) and carries a row
of minute spinules on the posteroventral margin
on both sides.

The caudal ramus (Figure 1le) is 164 x 34 u in
greatest dimensions, or 4.8 times longer than wide.
The outer lateral seta is 62 # and finely barbed,
the dorsal seta 33 p and naked, the outermost
terminal seta 78 p and finely barbed, the innermost
terminal seta 656 1 and naked, and the two long
median terminal setae 240 g (outer) and 500 n
(inner), both naked and inserted dorsally over a
small ventral flap ornamented with a few spinules.

The body surface has a few hairs (sensilla) as
in Figure 1la.

The egg sac (Figure 1la) is elongated, 1180 x
290 u, reaches nearly to the ends of the longest
ramal setae, and contains many eggs about 65 u in
diameter.

The rostrum (Figure 11f) has a long, pointed
beak arising from a base with lateral, slightly
knobbed expansions.

The first antenna (Figure 11g) is 411 » long.
The lengths of its seven segments (measured along
their posterior nonsetiferous margins) are: 33 (75
n along the anterior margin), 75, 37, 63, 61, 56, and
44 p respectively. The formula for the armature
is 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and
7 4 1 aesthete. All the setae are naked except
one on segment 5, one on segment 6, and four on
the last segment which are haired.

The second antenna (Figure 11k) has one seta
on the first segment, one seta and an outer row
of small spinules on the second segment, and three
setae on the third segment. The fourth segment
is 59 p along its outer edge, 37 u along its inner
edge, and 24 p wide, with a claw 58 p along its
axis, two bent setae, and four other setae. All the
setae are naked.

The labrum (Figure 12a) has two, widely di-
vergent, posteroventral lobes.

The mandible (Figure 12b) is slender and bi-
pectinate. The paragnath (Figure 12a) is a small
lobe with a few hairs. The first maxilla (Figure
12c) has three elements. The second maxilla is as
shown in Figure 12d. The maxilliped (Figure
12¢) is unusually small and 3-segmented. The first
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FiGURE 11.—Herrmannella columbiae (Thompson). Female: a, dorsal (A); b, lateral (A); ¢,
urosome, dorsal (B); d, area of attachment of egg sac, lateral (c); e, caudal ramus and part of
anal segment, ventral (p); f, rostrum, ventral (E); g, first antenna, with arrow indicating
position of additional aesthete in male, ventral (p); h, second antenna, posterior (F). Scale:
A, 1.0 mm; B, p, E, 02 mm; c, F, 0.1 mm.



Ficure 12.—Herrmannella columbiae (Thompson). Female: a, labrum, with paragnaths indi-
cated by broken lines, ventral (c); b, mandible, posterior (G); ¢, first maxilla, anterior (c);
d, second maxilla, posterior (F); ¢, maxilliped, antero-inner (c); f, area between maxillipeds
and first pair of legs, ventral (p); g, leg 1 and intercoxal plate, anterior (p); h, leg 2, anterior
(p) ; i, endopod of leg 3, anterior (p). Scale: c, F, 0.1 mm; p, 02 mm; ¢, 0.05 mm.
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segment is broadly joined with the body and un-
armed. The second segment is slender with two
setae. The third segment bears a small setule and
has an attenuated, finely barbed tip.

The ventral area between the maxillipeds and
the first pair of legs (Figure 12f) is not protuber-
ant. A sclerotized bar connects the bases of the
maxillipeds.

Legs 1-4 (Figures 12g-t, 13a) are segmented and
armed as in other species of the genus. In all four
legs the inner coxal seta is long and plumose. In
legs 1-3 the inner margin of the basis has a row
of slender spines, but in leg 4 this margin has a
row of hairs. In legs 1-3 the anterior surface of
the basis between the rami has a similar row of
long slender spines, but in leg 4 these are reduced
to a few small spinules. In all four legs the first
and second endopod segments are without outer
distal spiniform processes, and the second segment
has a distal outer group of spinules. The two ter-
minal fringed spines of the fourth endopod are
73 » (outer) and 140 g (inner); there is a row of
slender spinules on the segment near their inser-
tions.

Leg 5 (Figure 13b) has a moderately slender free
segment, 92 x 28 p in greatest dimensions (ratio
of 3.29:1), that is unornamented except for a row
of minute spinules near the insertions of the two
terminal naked elements which are 78 1 and 99 u.
The adjacent seta on the body is about 60 p and
naked.

Leg 6 is represented by the single seta on the
area of attachment of each egg sac (Figure 11d).

The color in life is unknown.

MALE.—The body (Figure 13c) is slender. The
length is 1.82 mm (1.62-1.93 mm) and the great-
est width is 0.48 mm (0.45-0.50 mm), based on ten
specimens in lactic acid. The ratio of the length
to the width of the prosome is 1.75:1. The ratio
of the length of the prosome to that of the uro-
some is 1.06:1.

The segment of leg 5 (Figure 13d) is 52 x 177 p.
There is no ventral intersegmental sclerite. The
genital segment is 220 x 243 n. The four postgeni-
tal segments are 122 x 156 u, 117 x 139 n, 104 x
122 u, and 107 x 101 p from anterior to posterior.
The anal segment has ventral spinules as in the
female.

The caudal ramus is similar to that of the fe-
male, 166 x 36 u, with the ratio of 4.6:1.
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The body surface has hairs as in the female,

The rostrum (Figure 13¢) shows sexual dimor-
phism in the presence of two long spiniform proc-
esses extending posteroventrally from the lateral
margins of the basal area.

The first antenna is similar to that of the female
but has an additional aesthete on the fourth seg-
ment (at the location indicated by the arrow in
Figure 11g), so that the formula is 4, 13, 3, 3 + 1
aesthete, 4 4 1 aesthete, 2 4 1 aesthete, and
7 + 1 aesthete.

The second antenna resembles that of the fe-
male but there are prominent additional spinules
along the inner side of the second segment (Figure
13f).

The labrum, mandible, paragnath, first maxilla,
and second maxilla are like those of the female.
The maxilliped (Figure 13g) is 4-segmented, as-
suming that the proximal part of the claw repre-
sents a fourth segment. The first segment is short
and broad, unarmed except for an inner knob.
The second segment inwardly has a slender seta,
a modified seta with a stout base and slender tip
(Figure 13h), and two rows of spinules. The third
segment is small, obscure, and unarmed. The claw
is 230 p along its axis, weakly divided about mid-
way, with a small terminal lamella, and with two
very unequal proximal setae.

The ventral area between the maxillipeds and
the first pair of legs (Figure 13i) has a sclerotiza-
tion slightly different from that in the female.

Legs 14 are segmented as in the female, with
the spinal and setal formula as in that sex. The
intercoxal plate of leg 1 (Figure 14a) is wider and
shorter than in the female (as in the following
three legs also). The coxa and basis of all four
legs are ornamented as in the female, except that
in leg 4 the anterior surface of the basis between
the rami bears a row of long slender spines as in
the previous legs (not reduced as in the female).
The exopods of legs 1-4 are ornamented as in the
female. The endopod of leg 1 (Figure 14b) has
the first segment with a distal outer group of
spinules, the second segment with a distal outer
spiniform process and a reduced group of spinules,
and the third segment with an outer spiniform
process near the insertion of the spine and a few
terminal spinules and small spinous processes. The
endopod of leg 2 (Figure 14c) lacks distal outer
spinules on the first segment, bears an outer spini-



Ficure 13.—Herrmannella columbiae (Thompson). Female: a, leg 4 and intercoxal plate,
anterior (p); b, leg 5, dorsal (F). Male: ¢, dorsal (a); d, urosome, dorsal (B); e, rostrum,
ventral (p); f, first and second segments of second antenna, posterior (F); g maxilliped,
posterior (c); h, modified seta on second segment of maxilliped, posterior (H); i, area be-

tween maxillipeds and first pair of legs, ventral (p). Scale: A, 1.0 mm; 8, p, 02 mm; c, ¥, 0.1
mm; H, 0.02 mm.
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Ficure 14.—Herrmannella columbiae (Thompson). Male: a, intercoxal plate of leg 1, anterior
(c); b, endopod of leg 1 anterior (F); ¢, endopod of leg 2, anterior (F); d, leg 5, dorsal (F);

e, leg 6, ventral (c). Scale: c, F, 0.1 mm.

form process on the second segment, but has only
a trace of an outer spiniform process on the third
segment. The endopod of leg 3 is like that of leg
2. The endopod of leg 4 is also similar to that of
leg 2, but the outer spiniform process on the sec-
ond segment is smaller, and this process is absent
on the third segment.

Leg 5 (Figure 14d) has an unornamented free
segment, 48 x 16 u. The two terminal elements
are 44 p and 66 u, and the adjacent seta on the
body is 44 .

Leg 6 (Figure 14¢) is a posteroventral flap on the
genital segment bearing two naked setae, 44 p and
56 u, and ornamented with two parallel rows of
spinules. In five specimens the anterior row had
an average number of 22 spinules (20-25) and the
posterior row averaged 15 (12-19).

The spermatophore was not observed.

The color in life is unknown.

REMARKs.—Several similar features suggest a
close relationship between H. columbiae and H.
saxidomi (Illg). Among such features in the fe-
male are the single seta on the area of attachment
of the egg sac, the enlarged four proximal seg-

ments of the first antenna, the reduction in size
of the maxilliped, the general ornamentation of
legs 1-4, and the appearance of leg 5. In the male
the similarities include the modified seta on the
second segment of the maxilliped, details of the
ornamentation of the endopods of legs 1 and 2,
and the two rows of spinules associated with leg 6.

Herrmannella dissidens (Humes, 1970)

Paranthessius dissidens Humes, 1970a, pp. 605-613, figs. 1-25
[from the bivalves Chama sinuosa, Barbados, Jamaica, and
Puerto Rico; and Pseudochama radians, Jamaica and
Puerto Rico].

Herrmannella haploceras (Bocquet and Stock,
1959)

Paranthessius (Herrmannella) haploceras Bocquet and Stock,
1959a, pp. 246-248, fig. 5 [from the bivalve Cardium cras-
sum Gmelin, “La Vieille,” Baie de Morlaix, Roscoff; Luc-
sur-Mer, Normandy, France].

Paranthessius colmani Reddiah, 1960, pp. 440443, fig. 1
[from the bivalve Laevicardium crassum (Gmelin), Port
Erin, Isle of Man, England].—Bruce, Colman, and Jones,
1963, p. 128 [from Laevicardium crassum, Port Erin].
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Herrmannella inflatipes (Humes and Cressey,
1958)

Modiolicola inflatipes Humes and Cressey, 1958a, pp. 936-
938, figs. 101-126 [from the bivalve Mytilus perna Linnaeus,
Pointe Noire, Moyen Congo, West Africa].—Cheng, 1967,
Pp- 315, 343.

Herrmannella mesodesmatis (Humes, 1967)

Paranthessius mesodesmatis Humes, 1967b, pp. 6-9, figs. 34—
43 [from the bivalve Mesodesma donacium Lamarck, Val-
paraiso, Chile].

Herrmannella panopeae (1lig, 1949)

Ficures 15-16

Paranthessius panopeae 1llg. 1949, pp. 413417, figs. 35a-g,
36a-g, [from the bivalve Panope generosa Gould, Cali-
fornia].—Stout, 1970, p. 68 [from Tresus (=Schizothaerus)
nuttalli, California].

The descriptive notes given below (and the ac-
companying figures) are based upon the study of
a freshly dissected male and female from a new
bivalve host, Clinocardium nuttalli (Conrad), at
Mitchell Bay, San Juan Island, Washington
(USNM 90700, collected by G. Comita, 7 August
1949, P. L. Ilig. det.). An examination of the holo-
type @ (USNM 85343) and the allotype (USNM
85344), both dissected and mounted on slides, and
three paratypes (1 @, 2 & g), sent by Dr. Paul
L. Illg, showed a close similarity in the observable
features with the specimens from Clinocardium.
Features identical with Illg’s original description
are omitted from the following partial characteriza-
tion. Additional specimens (35 @ 9, 2 & &, sent
to us by P. L. Ilig) from the bivalve Schizothaerus
capax Gould at Garrison Bay, San Juan Island,
Washington, a second new host, have been studied.

FEMALE.—The length of the body (not including
the setae on the caudal rami) is 1.77 mm and the
greatest width is 0.51 mm, based on a specimen in
lactic acid. The segment of leg 5 (Figure 15a) is
90 x 180 p. The genital segment is 260 x 187 u,
slightly expanded in its anterior two-thirds. The
areas of attachment of the egg sacs are located
dorsolaterally near the middle of the segment.
Each area (Figure 15b) bears a naked seta 21 p
long, a small process, and a hyaline spot (the site
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of a seta now lost?). The three postgenital seg-
ments are 107 x 118 g, 91 x 100 u, and 96 x 83
u from anterior to posterior. The posteroventral
margin of the anal segment is unornamented.

The caudal ramus (Figure 15a) is 190 x 27 n
(the width taken just in front of the outer lateral
seta) with the ratio 7:1. All six setae are naked.
The ventral flap near the insertions of the two long
median terminal setae has a smooth margin.

The first antena is 330 » long. The lengths of
the seven segments (measured along their posterior
nonsetiferous margins) are 17 (44 g along the an-
terior margin), 72, 33, 55, 45, 42, and 39 u respec-
tively. The formula is 4, 18, 6, 3, 4 4 1 aesthete,
2 4 1 aesthete, and 7 4 1 aesthete.

The second antenna (Figure 15¢) has an inner
seta on the first segment, an inner seta and a row
of outer spinules on the second segment, and three
inner setae and a row of minute spinules on the
third segment. The fourth segment bears a stout
claw, 57 u along its axis, two slightly spiniform
setae, and four small hyaline elements.

The labrum, mandible (Figure 15d), and parag-
nath are much like those of H. protothacae
(Humes). The first maxilla (Figure 15¢) has three
elements. The slender maxilliped (Figure 15f) has
two setae on the second segment. The third seg-
ment bears two setae and has an attenuated, spini-
form, finely barbed tip.

Legs 14 resemble closely those of H. prototha-
cae and have the same spinal and setal formula.
The spines on the last segment of the endopod of
leg 2 (Figure 15g) are 28, 35, and 54 p from outer
to inner; these spines in leg 3 have proportionally
similar lengths. Leg 4 (Figure 15Ah) has three
fringed spines on the last segment of the endopod,
their lengths from outer to inner being 43, 54, and
82 p, and the greatest length of the segment 70 n.

Leg 5 (Figure 15i) has a free segment, 49 x 37 u,
ornamented with a few spinules at its outer (an-
terior) distal corner. Of the two naked terminal
elements, one is hyaline and 54 p and the other is
spiniform and 138 #. The naked seta adjacent to
the free segment is 55 p.

MALE.—The length of the body (without the
ramal setae) is 1.46 mm and the greatest width
0.40 mm, based on a specimen in lactic acid. The
segment of leg 5 (Figure 16a) is 65 x 117 u. The
genital segment is 221 x 178 u. The four post-



Ficure 15.—Herrmanella panopeae (Illg). Female: a, urosome, dorsal (A); b, area of attach-
ment of egg sac, dorsal (B); ¢, second antenna, posterior (c); d, mandible, anterior (8); e,
first maxilla, anterior (p); f, maxilliped, antero-inner (8); g, third segment of endopod of leg
2, anterior (c); h, leg 4, anterior (E); i, leg 5, dorsal (C). Scale: A, 05 mm; », p, 0.05 mm;
G, £, 0.1 mm.
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Ficure 16.—Herrmannella panopeae (1llg) . Male: a, urosome, dorsal (¥); b, second antenna,
posterior (c); ¢, maxilliped, posterior (E); d, modified seta on second segment of maxilliped,
posterior (6). Scale: ¢, E, 0.1 mm; ¥, 0.2 mm; ¢, 0.02 mm.

genital segments are 81 x 96 n, 83 x 83 x, 60 x
73 u, and 78 x 60 x from anterior to posterior.

The caudal ramus is like that of the female, but
smaller, 140 x 24 u.

The formula for the armature of the first an-
tenna is 4, 13, 6, 3 4 1 aesthete, 4 4 1 aesthete,
2 + 1 aesthete, and 7 4 1 aesthete, one aesthete
having been added on the fourth segment, but
none on the second.

The second antenna (Figure 16b) is more slen-
der than in the female, the second segment bears
short spines along its inner surface, and the ter-
minal claw is 62 » along its axis.

The maxilliped (Figure 16c) has on the inner
surface of the second segment two rows of spinules
and two naked setae, one of them modified (Figure
16d) with a swollen base. The claw is 211 g along
its axis including the small terminal lamella.

The last segment of the endopod of leg 1 has
the same formula as in the female. The second
segment of the endopod of legs 1-3 shows an en-
larged outer distal spinous process, as described by
Illg. Leg 4 is like that of the female.

Leg 5 (Figure 16a) has a rectangular free seg-
ment, 33 x 11 x. Its two terminal naked elements
are 39 1 and 50 u.

Leg 6 (Figure 16a) bears a row of spinules as
described by Illg and two naked setae, 22 p and
34 p.

RemArks.—Although H. panopeae differs from
all other species of Herrmannella'in having three
spines instead of two on the third segment of the
fourth endopod, its other features conform to the
generic concept. Perhaps the future discovery of
similarly armed species will indicate generic sepa-
ration, but for the present it seems best to place
H. panopeae within Herrmannella.



NUMBER 127

Herrmannella parva Norman and T. Scott, 1905

Herrmannella parva Norman and T. Scott, 1905, pp. 299,
300 [from Plymouth Sound, England]; 1906, pp. 199, 200,
pl. 13, fig. 15, plL. 15, figs. 7-10, pl. 16, fig. 12, pl. 19,
fig. 5 [from Plymouth, England].—G. O. Sars, 1918, pp.
176, 177, pl. 99 [from Norway].

Hermannella parva.—Marine Biological Association, 1957, p.
176.

Paranthessius parvus.—Illg, 1949, p. 401.

Paranthessius ? parvus.—Stock and Kleeton, 1963b, pp. 259,
260, fig. 8 [from the gorgonian Eunicella stricta (Bert.),
Banyuls, Mediterranean coast of France].

REMARKs.—The position of this species in Herr-
mannella is questionable. The terminal armature
of the second antenna, with three setiform claws,
sets it apart from other species in the genus.

Herrmannella pecteni (Sowinski, 1884)

Lichomolgus pecteni Sowinski, 1884, pp. 249-258, pl. 7, figs.
35, 36 [from Pecten sulcatus Born (=Chlamys glaber (Lin-
nacus) var. sulcata Born), Black Sea]; 1904, p. 94.

Hermannella rostrata.—Canu, 1891b, p. 436 [part; from
Pecten opercularis Linnaeus, Boulogne coast of France;
sce Bocquet and Stock, 1959a, p. 245].

Herrmannella rostrata.—Canu, 1892, pp. 236, 237, pl. 24,
figs. 1-13 [part; from Pecten opercularis, Boulogne coast
of France; see Bocquet and Stock, 19592, p. 245).

Herrmannella pectini.—Stock, 1969, p. 221.

Pseudolichomolgus pectinis.—Pesta, 1909, pp. 263-265, pl. 2,
figs. 8-10, pl. 3, figs. 11-16 [from Pecten glaber (Linnaecus),
Barcola Canal, near Trieste, Italy].

Pestalichomolgus.—Wilson, 1932, p. 587 [new name for
Pseudolichomolgus Pesta, 1909].

Paranthessius pectinis.—Monod and Dollfus, 1932a, p. 148
[from Pecten glaber].—Illg, 1949, p. 401.—Bruce, Colman,
and Jones, 1963, p. 128 [from Chlamys opercularis,
Chlamys tigerina (Miiller), and Pecten maximus (Lin-
naeus) , Isle of Man, England].

Paranthessius rostratus.—Leigh-Sharpe, 1935, p. 47 [part;
from Pecten opercularis, England].

Paranthessius (Herrmannella) pectinis.—Bocquet and Stock,
1957a, p. 427; 1959a, pp. 243-246, figs. 3, 4 [from Pecten
tigerinus Miiller forma obsoletus (Penn.), Pecten oper-
cularis, Pecten varius (Li ), and 4 ia ephippium
Linnaeus, northwestern France].

Lichomolgus pectini.—Stock, 1969, p. 220.

Herrmannella saxidomi (Illg, 1949)
Ficures 17-19

Paranthessius saxidomi 1llg, 1949, pp. 420-423, fig. 37a-h
[from Saxidomus nuttalli Conrad, California].

MATERIAL EXAMINED.—We have studied the holo-
type 9 (USNM 85341) and the allotype (USNM
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85342), both dissected and mounted on slides. In
addition, Dr. Paul L. Illg has generously provided
us with a paratype of each sex. These have been
dissected and form the basis for the following re-
description and figures.

FEMALE.—The length of the body in lactic acid,
not including the setae on the caudal rami, is 1.71
mm; the greatest width is 0.66 mm. The prosome
(Figure 17a) is moderately broad. The urosome in
this specimen was damaged and thus could not be
drawn entirely. The genital segment (Figure 17b)
is 260 x 203 p in greatest dimensions. The areas
of attachment of the egg sacs are situated laterally
in the wide anterior part of the segment. Each
area (Figure 17c) bears a single naked seta, 24 u.
The three postgenital segments are 133 x 126 &,
101 x 109 p, and 99 x 83 x from anterior to pos-
terior.

The caudal ramus (Figure 17d) is 140 x long,
27 u in greatest width proximally, and 19 a in least
width distally. The ratio of the length to the
greatest width is 5.2:1. All the setae are naked.

The rostrum (Figure 17¢) has a long slender
beak.

The seven segments of the first antenna (Figure
17f), with the first four segments a little swollen
as in H. columbiae, have the following lengths
(measured along their posterior nonsetiferous mar-
gins): 28 (63 pn along the anterior margin), 62, 28,
54, 36, 32, and 23 g respectively. The formula for
the armature is 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1
aesthete, and 7 -4 1 aesthete. All the setae are
naked.

The second antenna (Figure 17g) has a row of
spinules along the outer margin of the second seg-
ment. The fourth segment, 48 g along its outer
edge, 30 n along its inner edge, and 23 p wide,
bears terminally a claw, 50 p along its axis, and
five setae, two of them very small.

The labrum (Figure 17h) has two divergent
posteroventral lobes. Its ventral surface is orna-
mented with refractile bosses.

The mandible (Figure 17i) is slender. The
paragnath (Figure 17h) is a small lobe with hairs.
The first maxilla (Figure 17j) bears three ele-
ments. The second maxilla (Figure 17k) has re-
fractile bosses on the outer surface of the first
segment. The lash on the second segment bears a
row of long slender spines. The dorsal (inner)
seta is strongly barbed. The maxilliped (Figure



Ficure 17.—Herrmannella saxidomi (Illg). Paratypic female: a, prosome, dorsal (A); b, genital
and postgenital segments, ventral (B); c, area of attachment of egg sac, lateral (c); d, caudal
ramus, dislodged from anal segment, dorsal (c); e, rostrum, ventral (p); f, first antenna,
with arrows indicating positions of additional aesthetes in male, ventral (c); g, second
antenna, posterior (E); h, labrum and paragnaths, ventral (£); i, mandible, anterior (¥); j,
first maxilla, anterior (F); k, second maxilla, outer (¥). Scale: A, 3, 05 mm; c, z, 0.1 mm;
p, 02 mm; ¥, 005 mm.
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Ficure 18.—Herrmannella saxidomi (1llg). Paratypic female: a, maxilliped, antero-inner (r):
b, leg 1 and intercoxal plate, anterior (c); ¢, leg 2, anterior (C); d, third segment of endopod
of leg 3, anterior (c); e, leg 4 and intercoxal plate, anterior (C); f, leg 5, dorsal (r). Scale:
G 0. mm; ¥, 0.05 mm.
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Ficure 19.—Herrmannella saxidomi (Illg). Paratypic male: a, dorsal (8); b, second antenna,
posterior (F); ¢, second maxilla, outer (F); d, maxilliped, inner (F); e, modified seta on second
segment of maxilliped, inner (c); f, endopod of leg 1, anterior (F); g, endopod of leg 2, anterior

(F); h, leg 5, dorsal (F); i, leg 6, ventral (c). Scale: 8, 05 mm; ¢, 0.1 mm; r, 005 mm; G,
02 mm,
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18a), greatly reduced in size, has a large first seg-
ment. The second segment bears two setae. The
third segment bears a small seta and has an at-
tenuated tip with spinules.

Legs 1-4 (Figure 18b-¢) have the same spinal and
setal formula as in other species in the genus (for
example, H. protothacae Humes). The inner mar-
gin of the basis is ornamented with a row of spin-
ules in legs 1-3, but with hairs in leg 4. A row of
spinules is present on the lobe of the basis between
the rami, but this row is absent in leg 4. The
short naked seta on the third segment of the en-
dopod of leg 1 in Figure 18b, present on both
endopods of the paratype dissected, is considered
to be an abnormality. The last segment of the
endopod of leg 4 is 46 x 2l n in greatest dimen-
sions, with the two terminal fringed spines 37
(outer) and 90 u (inner). The distal outer margin
of the second segment of the endopod of legs 14
lacks a spiniform process.

Leg 5 (Figure 18f) has an unornamented free
segment 47 u long, 20 & wide at the proximal ex-
panded area, and 14 u wide distally. The two
naked terminal setae are 75 u (inner) and 62 u
(outer). The adjacent seta on the body is 55
and feathered.

Leg 6 is probably represented by the seta near
the attachment of each egg sac.

The color in life is unknown.

MALE—The body (Figure 19a) resembles in
general form that of the female. The length (with-
out the ramal setae) in lactic acid is 1.10 mm and
the greatest width 0.35 m. The ratio of the length
to the width of the prosome is 1.53:1. The ratio
of the length of the prosome to that of the uro-
some is 1:1.

The genital segment is 164 x 161 #. The four
postgenital segments are 83 x 99 u, 79 x 90 g,
70 x 77 u, and 65 x 65 » from anterior to posterior.

The caudal ramus resembles that of the female,
but is somewhat shorter, 96 x 23 p, with the ratio
4.2:1.

The rostrum is similar to that of the female.

The first antenna is like that in the female, but
three aesthetes are added (Figure 19a), so that the
formula is 4, 13 4 2 aesthetes, 6, 3 + 1 aesthete,
4 4 1 aesthete, 2 -} 1 aesthete, and 7 4 1 aes-
thete.
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The second antenna (Figure 19b) resembles that
of the female, but the second segment bears small
spines along its inner margin.

The labrum has two posteroventral lobes much
like those of the female. The ventral surface of the
labrum lacks the refractile bosses seen in the op-
posite sex.

The mandible, paragnath, and first maxilla re-
semble those of the female. The second maxilla
(Figure 19¢) is much like that of the female, but
the first segment is ornamented with spinules, and
the second segment is not indented as it is in the
female. The maxilliped (Figure 19d) has a spini-
form process on the distal inner (ventral) area
of the first segment. The second segment bears
stout spinules, arranged as illustrated in the figure,
and two setae, one slender, the other highly modi-
fied (Figure 19¢), stout, with a slender recurved
tip. The third segment is small. The claw is 156 s
along its axis, is weakly divided about midway,
and bears proximally the usual two very unequal
setae.

Legs 1-4 have the same spinal and setal formula
as in the female. The endopods differ from those
of the female chiefly in having a spiniform process
on the outer distal area of the second segment.
Such a process is most pronounced in leg 1 (Figure
19f), a little less so in leg 2 (Figure 19g), and still
smaller in legs 8 and 4. The exopods are like those
of the female.

The unornamented free segment of leg 5 (Figure
19h) is 31 x 9 .

Leg 6 (Figure 19i) is a posteroventral flap on the
genital segment bearing two naked setae, 28 # and
39 u, and ornamented with two oblique rows of
spinules (27 in the anterior row, 18 in the posterior
Tow).

The color in life is unknown.

Herrmannella tivelae (Illg, 1949)
Ficures 20, 21

Paranthessius tivelae g, 1949, pp. 417420, figs. 35h-j,
36h-m [from the bivalve Tivela stultorum (Mawe), Cali-
fornial.

MATERIAL EXAMINED.—We have studied the dis-
sections of the holotype (USNM 85346) and the
allotype (USNM 85345). The following redescrip-
tion of the female is based on a paratype (from
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Ficure 20.—Herrmannella tivelae (11lg) . Paratypic female: a, dorsal (A); b, area of attachment
of egg sac, dorsal (B); c, posteroventral border of first postgenital segment, ventral (s); d,
caudal ramus, ventral (c); e, rostrum, ventral ©; 1, first antenna, dorsal (c); g, second an-
tenna, posterior (p); h, labrum, ventral (B); i, first maxilla, anterior (8); j, second maxilla,
posterior (B). Scale: A, 0.5 mm; B, 0.05 mm; c, p, 0.1 mm.
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Ficure 21 —Herrmannella tivelae (1llg). Paratypie female: a, maxilliped, posterior (s); b,
leg 1 and intercoxal plate, anterior (c); c, leg 2, anterior (c); d, third segment of endopod of

leg 3, anterior (c); e, leg 4 and intercoxal plate, anterior (c); f, leg 5, dorsal (B). Scale: B,
0.05 mm; ¢, 0.1 mm.
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the bivalve Tivela stultorum Mawe, La Selva
Beach, California, 13 July 1943) sent to us by Dr.
Paul L. Illg.

FEMALE—The length of the body (Figure 20a)
in lactic acid, excluding the setae on the caudal
rami, is 1.29 mm and the greatest width is 0.45
mm. The prosome is only moderately broad, the
ratio of the length to the width being 1.63:1. The
ratio of the length of the prosome to that of the
urosome is 1.26:1.

The genital segment is 174 x 138 u. The areas
of attachment of the egg sacs are located dorso-
laterally on the widest part of the segment. Each
area (Figure 20b) has a single naked seta 12 u.
The three postgenital segments are 104 x 78 u, 96
x 63 p, and 81 x 55 p from anterior to posterior.
The posteroventral borders of the genital segment
and the first two postgenital segments bear a row
of hyaline spinules (Figure 20c), each about 11
long, but the posteroventral border of the anal
segment is smooth.

The caudal ramus (Figure 20d) is 143 x 18 u in
greatest dimensions, the ratio of the length to the
width being 7.9:1. The two long median terminal
setae are 154 p (outer) and 328 p (inner). All six
setae are naked.

The rostrum (Figure 20¢) has a pointed beak.

The first antenna (Figure 20f) is notable in hav-
ing the second segment shorter than the fourth.
The lengths of the seven segments (measured along
their posterior nonsetiferous margins) are: 8 (30 p
along the anterior margin), 46, 26, 55, 35, 42, and
33 u respectively. The formula for the armature is
the same as in H. saxidomi. All the setae are
naked.

The second antenna (Figure 20g) has small spi-
nules along both outer and inner margins of the
second segment. The fourth segment, 48 u along
its outer edge, 25 p along its inner edge, and 21 p
wide, bears a terminal claw 38 p along its axis
and five setae.

The labrum (Figure 20k), weakly sclerotized and
lacking the refractile bosses seen in H. saxidomi,
has two very divergent posteroventral lobes with
hyaline margins.

The mandible and paragnath are the same as in
H. saxidomi. The first maxilla (Figure 20i) has
three elements. The second maxilla (Figure 205)
has a row of long spinules along the convex (ven-
tral) border of the first segment. The maxilliped
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(Figure 21a) resembles that of H. saxidomi, but
the last segment is small and globose rather than
attenuated and is smooth except for one minute
seta.

Legs 1-4 (Figure 21b-¢) have the same spinal and
setal formula as in H. saxidomi and other species
of the genus. The coxa of leg 1 has an outer and
slightly posterior protuberance. The coxa of leg 4
has sparser ciliation on the inner seta than in legs
1-8. The inner margin of the basis of leg 1 has a
row of broad spinules, but in legs 2—4 these spi-
nules are replaced by hairlike spinules. On the
lobe of the basis between the rami in legs 1-3
there are a few stout spinules. In leg 4 such spi-
nules are absent, and instead there is a row of
minute spines. The outer distal area of the first
and second segments of the endopods of all four
legs has a spinous process and an adjacent row of
spinules [these being much more slender and hair-
like on the second segment of the endopod of leg
3 (Figure 21d) and on the endopod of leg 4 (Fig:
ure 2le)]. The last segment of the endopod of leg
4 is 61 x 20 u in greatest dimensions and has two
small outer spiniform processes. The two terminal
fringed spines are 52 p (outer) and 94 u (inner).

Leg 5 (Figure 21f) has an unornamented free
segment 39 u long, 17 # wide proximally and 13
p wide distally. The two terminal elements are
76 p (inner) and 68 p (outer).

Leg 6 is represented by the seta near the attach-
ment of each egg sac.

The color in life is unknown.

Herrmannella valida G. O. Sars, 1918

Herrmannella valida G. O. Sars, 1918, pp. 175, 176, pl. 98
[from Norway].

REMARKS.—The male is unknown.

Genus Lecanurius Kossmann, 1877

Di1acNosis.—Body modified, elongated, cephalo-
some broad and triangular. Urosome in the female
5-segmented; in the male 6-segmented. Caudal
ramus with six moderately short setae. Rostrum
not well defined posteroventrally. First antenna
7-segmented, in both sexes with the formula 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, 3 4 one large claw, and 7.
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Labrum incised medially, Mandible with the
base not indented but having distally on its con-
vex edge a blunt process and on its concave side
a pointed process; blade bipectinate. Paragnath
a small lobe with spinules. First maxilla with four
elements. Second maxilla with a short lash about
as long as the adjacent seta. Maxilliped in the
female 3-segmented with a pointed tip; in the
male 4-segmented (taking the proximal part of
the claw as a fourth segment).

Legs 1-1 in the female with 3-segmented rami.
Leg 4 exopod with the third segment having IL15.
Leg 4 endopod with the formula 0-1;0-1;L,L1,1,1.
Legs 1-3 in the male having the same formula as
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in the female but showing sexual dimorphism in
other respects (the endopods of legs 1 and 2 being
2-segmented). Leg 5 in both sexes with a free seg-
ment bearing two setae. Leg 6 in the female
represented by the two setae near the area of at-
tachment of each egg sac, in the male by the ventral
posterolateral flap on the genital segment bearing
two setae.

Other features as in the species below.

Lives inside holothurians.

TyPE-sPECIES.—Lecanurius intestinalis Kossmann,

REMARKs.—A key to the females has not been
prepared because the female of L. intestinalis is
unknown.

Key to Species of the Genus Lecanurius

MaALEs

Average body length 197 mm; cephalosome laterally indented; claw of maxilliped with one

pointed prominence

........................................... L. kossmannianus

Average body length 1.46 mm; cephalosome approximately semicircular in outline, not indented;

claw of maxilliped with two blunt protuberances

Lecanurius intestinalis Kossmann, 1877

Lecanurius intestinalis Kossmann, 1877, pp. 20-22, pl. 5, fig.
1 [from the intestine of the holothurian Muelleria lecanora
Jacger, Bohol, Philippine Islands].—Changeux, 1961, p. 55.

REMARKS.—The female is unknown.

Lecanurius kossmannianus Humes, 1968

Ficure 22

Lecanurius kossmannianus Humes, 1968a, pp. 181-190, figs.
1-32 [from the holothurians Actinopyga lecanora (Jaeger)

and Actinopyga miliaris (Quoy and Gaimard), region of
Nosy Bé, Madagascar).

Lecanurius sp.

Lecanurius sp., copepodid.—Humes, 1968a, p. 190 [from the
holothurian Synapta maculata (Chamisso and Eysenhardt),
Ambariobe, near Nosy B¢, Madagascar].

REMARKs.—This form has been omitted from
the key because of its immaturity.

Genus Lichomolgidium Kossmann, 1877

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum linguiform.

L. intestinalis

First antenna 7-segmented, in the female with the
formula 3, 10, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 6 4 1 aesthete. Second antenna 4-segmented,
with the armature 1, 1, 4, and II 4 5, the two
terminal claws being slender and setiform.

Mandible with the basal area tapering to a
broad, fringed blade. First maxilla with three ele-
ments. Second maxilla of the usual lichomolgid
type except that it lacks the auxiliary lash. Maxil-
liped in the female 2—segmented with a blunt tip;
in the male 4-segmented (assuming that the prox-
imal part of the claw represents a fourth segment).

Legs 14 with 3-segmented rami. Leg 4 exopod
with the third segment having ILL5. Leg 4 en-
dopod with 0-1;0-1;II. Formula for the armature
of the typical lichomolgidiform type and similar
in both sexes. Leg 5 with a free segment bearing
two terminal elements.

Other features as in the species below.

Associated with ascidians.

TypE-spEciEs.—Lichomolgidium
mann.

REMArRks.—The genus Lichomolgidium, in its
present conception, is characterized chiefly by the
3-segmented endopod of leg 4, armed with two
elements on its distal segment, and by the absence
of an auxiliary lash on the second maxilla.

sardum Koss-
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Ficure 22.—L ius R
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Humes. Female: a, dorsal; b, second antenna; ¢, mandi-

ble; d, leg 3; ¢, leg 4 and intercoxal plate. Male: f, dorsal. (From Humes, 1968a, figs. 1, 9,
11, 20, 22, 24.) Length of female 2.64 mm, of male 1.97 mm.

Key to Species of the Genus Lichomolgidium

FEMALES

Terminal spiniform processes on leg 1 endopod rather strongly developed; leg 4 endopod with
the third segment not much tapered or constricted; leg 5 with the free segment 63 x 45 p

Terminal spiniform processes on leg 1 endopod weakly developed; leg 4 endopod with the third
segment constricted and tapered distally; leg 5 with the free segment 68 x 40 p .. L. cynthiae

Lichomolgidium sardum Kossmann, 1877
Ficure 23

Lichomolgidium sardum Kossmann, 1877, pp. 19, 20, pl. 4,
fig. 3 [from the ascidian Cynthia (=Pyura) microcosmus
(Savigny) , Mediterranean Sea].—Carus, 1885, p. 351.

Although the genus Lichomolgidium was described
and illustrated in a very superficial way by Koss-
mann,! the host, the locality, and the available

1Kossmann (1877, p. 19) himself admitted the “incom-
pleteness” of his description: “Leider kann ich nur eine sehr
unvollkommene Darstellung geben, weil ich nur ein Exem-
plar in la Maddalena selbst unter schwierigen Umstinden
untersuchen konnte.”

descriptive notes indicated in the original publica-
tion give us a clue as to which copepod was de-
scribed as Lichomolgidium sardum.

The host was called Cynthia microcosmus by
Kossmann, a tunicate now known as Pyura micro-
cosmus (Savigny, 1816) or as P. savignyi (Philippi,
1843). We have examined material from this host
from the Mediterranean and the Atlantic as well
as from the closely related Halocynthia papillosa
(Linnaeus, 1758) from the Mediterranean. The
copepods from these different hosts and different
localities agree with the original description in the
more essential details: general structure of the legs
(with a 8-segmented endopod in leg 4) and finely
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Ficune 23.—Lichomolgidium sardum Kossmann. Female: a, endopod of leg 1 (); b. leg 4
(£); c, leg 5 (D). Scale: b, £, 0.05 mm.

toothed mandibular blade.2 We have ventured,
therefore, to consider the correspondence in host
and general morphology a sufficient basis to iden-
tify our material as L. sardum Kossmann.

It appears that L. sardum is very similar to a
copepod described from the Atlantic Ocean under
the name of Herrmannella cynthiae Brian (1924;
see also Gotto, 1961b). We are in doubt whether
the Atlantic material is conspecific with the Medi-
terranean samples, since a few minor differences
exist. The differences are so slight that, although
we treat here the Atlantic material as a different
species, more detailed studies based on more ma-
terial from different localities and different hosts are
necessary to determine whether the differences
found are constant or due to intraspecific varia-
tion.

MATERIAL EXAMINED.—]1 @, 1 &, and 1 copepo-
did from Pyura microcosmus (Savigny), at the pier,
depth about 10 m, Banyuls, France, 8 August 1962;
4 29, 4 34, and 5 copepodids from Halocyn-

*It appears to us that Kossmann actually described not
the mandible but the lash of the sccond maxilla.

thia papillosa (Linnaeus), at the pier, depth about
10 m, Banyuls, France, 11 August 1961, both collec-
tions made by JHS.

REMARKs.—The material from the Mediter-
ranean mentioned above is so similar to the At-
lantic specimens that it suffices to mention the
differences. Only three appendages show minor
difterences, viz.,, legs 1-3. In the remaining ap-
pendages no differences whatsoever have been ob-
served.

Leg 1 differs from the corresponding appendage
of L. cynthiae in having the spiniform processes on
the endopod more strongly developed (Figure
23a). This is especially distinct in the terminal
spiniform process. The endopod of leg 4 (Figure
23b) is shorter than in L. cynthiae. The distal en-
dopod segment is more cylindrical, less tapered,
and less constricted in the middle. The terminal
endopod spines are shorter (69 » and 35 g, against
75 p and 50 u in L. cynthiae).

The free segment of leg 5 in the female (Figure
23¢) is wider than in L. cynthiae (63 x 45 p, against
68 x 40 p in L. cynthiae).
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The body length of L. sardum ranges from 1.26-
1.42 mm for females and from 0.93-0.97 mm for
males.

Lichomolgidium cynthiae (Brian, 1924)
Ficures 24, 25

Hermannella cynthiae Brian, 1924, pp. 5-7, figs. 1-4 [from
ascidians (?Cynthia), Mauritania].

Paranthessius cynthiae.—Gotto, 1961b, pp. 88-91, fig. 2a-l
[from the pharynx of the ascidian Styela clava Herdman
(=S. mammiculata Carlisle), Plymouth, England].

MATERIAL EXAMINED.—1 @, 1 & from Pyura
microcosmus, Roscoff, France, 1961 (gift of C. Mon-
niot); 2 copepodids from Pyura sp., dredged in
about 25 m, Chateau du Taureau, Baie de Mor-
laix, France, 23 August 1954, collected by JHS.

FEMALE.—The length of the body is 1.51 mm.
The general shape has been illustrated adequately
by Gotto (1961b, fig. 2a). [Only minor additions
to Gotto's description and illustrations of the ap-
pendages are necessary. The mandible and first
maxilla, not mentioned in his paper, are described
here, and the sexual dimorphism found in the
male is treated.]

The ventral surfaces of urosomal segments 2—4
are armed at their posterior margins with a row
of small cuticular spinules (Figure 24a). Still
smaller spinules are present on the posterior mar-
gin of the fifth urosomal segment (anal). The
caudal rami are as described by Gotto.

The rostrum (Figure 24b) is elongated and
tongue-shaped.

The first antenna (Figure 24b) is 7-segmented.
The armature of the segments is as follows: 3, 9
+ 1 spinule, 3 4 3 spinules, 3, 4 4 1 aesthete,
2 + 1 aesthete, and 6 4 1 aesthete. The second
antenna (Figure 24¢) agrees with Gotto’s account.

The mandible (Figure 24d) has a broad basal
portion tapering gradually into a medium-long
lash, armed on both sides with a hyaline, finely
denticulated fringe. The fringe on the lateral (con-
cave) side of the lash is very transparent and hardly
visible by normal light microscopy; it shows up
very clearly, however, by the use of phase contrast.

The first maxilla (Figure 24d) is a tapering
lobe, armed with one terminal and one subtermi-
nal spine and with a short lateral seta. The second
maxilla (Figure 24¢) is remarkable in that it lacks
an auxiliary lash. Thus, the second segment is
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armed only with a subbasal smooth spine and a
medium-long apical lash, which has a hyaline,
sharply toothed medial margin and a smooth lat-
eral margin.

The maxilliped (Figure 24f) shows up differently
in different positions. It is 2-segmented, with the
distal segment bearing two setae and having a
finely spinulose tip.

Legs 14 are as illustrated in Figures 24g, 25a-c.
The exopod of leg 3 is similar to that of leg 2.
The third segment of the exopod of leg 4 has the
armature ILL5. The formula of the endopod of
leg 4 is 0-1;0-1;II, the two terminal spines being
75 and 50 p in length.

Leg 5 (Figure 25d) has an ovate free segment
68 p long and 40 p in greatest width, medially pro-
duced into an obtuse projection.

Leg 6 is represented by the two short, wide spi-
nules near the genital openings.

MALE.—The length of the body is 1.06 mm. The
only male appendages that show marked sexual
dimorphism are the maxilliped and leg 5. The
maxilliped (Figure 25¢) has two large proximal
segments, the second of which is armed with two
spines and ornamented with numerous small cu-
ticular spinules. The third segment is small and
unarmed. The fourth segment is probably repre-
sented by the proximal part of the long, strongly
recurved terminal claw with a short basal setule.

Leg 5 (Figure 25f) is not widened as in the fe-
male. Its median margin has a shallow notch.
Distally the segment bears a flat short spine and
a long seta.

Genus Lichothuria Stock, 1968

DiacgNosis.—Body modified, elongated and slen-
der. Urosome in the female 5-segmented; in the
male 6-segmented. Caudal ramus with six setae.
Rostrum weakly developed. First antenna 7-seg-
mented, in both sexes the formula being 4, 13, 6,
3, 4 4+ 1 aesthete, 2 4 1 aesthete, and 7 4 1
aesthete. Second antenna 4-segmented, with the
armature 1, 1, 3 4 one claw, and 6 (three of these
setae being jointed and clawlike).

Labrum with a shallow posteroventral indenta-
tion. Mandible composed of a basal part and a
distal bipectinate blade at the junction of which
on the convex side there is a large spinelike ele-
ment. Paragnath a small hairy lobe. First maxilla
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FiGURE 24.—Lichomolgidium cynthiae (Brian). Female: a, three posterior urosomal segments
and caudal rami, ventral (A); b, first antenna and rostrum (B); ¢, second antenna (B); d,
mandible and first maxilla (c); ¢, second maxilla (p); f, maxilliped (p); g, leg 1 and inter-
coxal plate (B). Scale: a, B, 0.1 mm; ¢, 0.02 mm; b, 0.05 mm.
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Ficure 25.—Lichomolgidium cynthiae (Brian). Female: a, leg 2 and intercoxal plate (8); b,
endopod of leg 3 (B); ¢, leg 4 and intercoxal plate (8); d, leg 5 (p) . Male: e, maxilliped (p);
f, leg 5 (p). Scale: B, 0.1 mm; p, 0.05 mm.
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with two setae. Second maxilla of the usual licho-
molgid type. Maxilliped of the female 3-segmented
with a pointed tip; in the male 4-segmented (as-
suming that the proximal part of the claw repre-
sents a fourth segment).

Legs 1-4 in the female with 3-segmented rami;
in the male with 3-segmented exopods but 2-
segmented endopods. Leg 4 endopods in the female
with the formula 0-1;0-1;IL1; in the male with
0-1;I1L1,1. Leg 1 endopod with the same formula
in both sexes. Leg 5 in both sexes with a free
segment bearing two elements. Leg 6 represented
in the female by the two setae and the spiniform
process near the area of attachment of each egg
sac; 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.—Lichothuria mandibularis Stock.
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Lichothuria mandibularis Stock, 1968

Ficure 26

Lichothuria mandibularis Stock, 1968, pp. 95-96, figs. 4-6
[from the holothurian Halodeima atra (Jaeger), Eilat,
Gulf of Aqaba, Israel].—Humes and Ho, 1969b, pp. 889-894,
figs. 57-82 [from the holothurians Holothuria scabra
Jaeger, Holothuria aff. fuscopunctata Semper, Argiodia
nobilis (Selenka), and Ludwigothuria (=Halodeima) atra
(Jaeger), region of Nosy Bé, Madagascar].

Genus Modiolicola Aurivillius, 1882

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum rounded
posteroventrally. First antenna 7-segmented, with
the armature 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1
aesthete, and 7 4 1 aesthete; in the male 4, 13
+ 2 aesthetes, 6, 3 4 1 aesthete (or 3 4 2 aes-
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FIGURE 26.—Lichothuria mandibularis Stock. Female: a, dorsal; b, second antenna; ¢, mandible;
d, leg 4 and intercoxal plate. Male: ¢, dorsal; £, leg 1; g, endopod of leg 4. (From Humes and
Ho, 1969b, figs. 57, 63, 64, 73, 75, 78, 81.) Length of female 1.61 mm, of male 1.32 mm.
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thetes), 4 4 1 aesthete, 2 4 1 aesthete, and 7
+ 1 aesthete. Second antenna 4-segmented, with
the formula 1, 1, 3, and three terminal claws +
four setae.

Labrum incised medially. Mandible with a slen-
der base which, distal to the slight indentation,
has on its concave side a row of long spinules and
on its convex side a row of spinules; lash long and
pectinate. Paragnath a small hairy lobe. First
maxilla with four elements. Second maxilla of the
usual lichomolgid type, but the auxiliary lash short
and naked. Maxilliped in the female 3-segmented,
the third segment small, the setae vestigial; in the
male 4-segmented (assuming that the proximal
part of the claw represents a fourth segment).
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Legs 1-4 with 3-segmented rami. Leg 3 endo-
pod with the third segment having II,I1,2 or I,IIL,2.
Leg 4 exopod with the third segment having I1,1,5.
Leg 4 endopod with the formula 0-1;0-1;1I. Leg
5 with a free segment bearing two terminal ele-
ments. Leg 6 represented by two setae near the
genital openings.

Other features as in the species below.

Associated with bivalve mollusks.

Type-sPECIES.—Modiolicola insignis Aurivillius.

REemARrks.—Detailed information on which to
construct a key for the males is not available, but
in general the following key to females will serve
for males also, allowing for somewhat smaller body
sizes.

Key to Species of the Genus Modiolicola

FEMALES

1. Second antenna slender with very short setac (easily overlooked) on onc or both of first

and second segments .

Second antenna robust with consplcuous setae on bolh ﬁm and u-cond segments

2. Caudal ramus 2.58:1; spinules on concave side of base of mandible of one lhlcknm, but

longest at either end of row

M. insignis

Caudal ramus 4.2:1; spinules on concave ude of basc of mandlblc of two thlckncsm proximal

group slender, distal group stout ... ... M. gracilis

3. Caudal ramus distinctly less than 9:1 | i
Caudal ramus clearly more than 9:1 . . e P 5

4. Caudal ramus 5:1; body length 1:45-1 48 BIUMIE oo o m T g5 M. bifidus
Caudal ramus 6:1; body length 0.83 mm .. ... M. trabalis

. Body length 1.90 mm; concave side of base of mandible with aboul 19 spnﬁules of two sizes;

L T T — M. inermis
Body length 240 mm; concave side of base of mandlble with 9-11 spinules of one size;
caudal ramus 11:1 M. maximus

Modiolicola insignis Aurivillius, 1882
FIGURe 27

Modiolicola insignis Aurivillius, 1882a, pp. 40-44, pl. 6, figs.
1-10 [from the gill lamellae of the bivalve Modiola vulgaris
Linnaeus, Gullmarsfjord, Bohuslin, Sweden]; 1882b, pp.
43-48, pl. 13, figs. 1-8 [from the bivalves Modiola vulgaris
and Mytilus edulis Linnaeus, Bohuslin]; 1883, pp. 10-14,
pl. 2, figs. 1-10 [from Modiola vulgaris, Gullmarsfjorden,
Bohuslin, pp. 3944, pl. 4, figs. 1-8 [from Modiola vulgaris
and Mytilus edulis, Bohuslin].—Canu, 1891a, p. 482 [from
the bivalve Modiola modiolus, between Le Varne and Le
Colbart, northern France]; 1892, pp. 238-240, pl. 24, figs.
14-26 [from Modiola modiolus, between Le Varne and Le
Colbart, in the middle of the straits at Pas-de-Calais,
France]; 1899, p. 73.—T. Scott, 1893, pp. 207-209, pl. 4,
figs. 13-24 [from the bivalve Mytilus modiolus, Scotland];
1894b, p. 233; 1905, p. 207 [from Mytilus modiolus (=
Modiola modiolus), Scotland]; 1906, p. 354 [from Mytilus

modiolus, Firth of Forth, Scotland].—Herdman, 1896, pp.
42, 44 [in washings of dredged material, Port Erin,
England].—A. Scott, 1896a, p. 153 [from Mytilus modiolus,
England]; 1896b, p. 78 [from Mytilus modiolus, Liverpool
Bay, England].—G. O. Sars, 1918, pp. 173, 174, pl. 97 [from
Modiola modiolus, Norway].—Monod and Dollfus, 1932a,
p. 152 [from Modiolus modiolus (Linnaeus) , Mytilus edulis
Linnaeus, and Mytilus galloprovincialis Lamarck]—Stock
and de Vos, 1960, p. 206 [from Mytilus edulis, The Nether-
lands].—Bresciani and Lutzen, 1962, p. 377.—Bruce, Colman,
and Jones, 1963, p. 128 [from Modiolus modiolus, Isle of
Man, England].—Porumb and Andriescu, 1964, pp. 94, 95,
figs. 1-19 [from Mytilus galloprovincialis Lamarck, Black
Sea].—Stock, 1964a, p. 67.

Modiolicola insignes.—T. Scott, 1894b, p. 259.

Modiocola insignis.—Marcus, 1970, p. 10.

Lichomolgus insignis.—Raffaele and Monticelli, 1885, pp.
302-307, figs. 13-16 [from the bivalve Mytilus galloprovin-
cialis Lamarck, Naples, Italy].



FIGURE 27.—Modiolicola insignis Aurivillius. Female: a, area of attachment of egg sac, dorso-
lateral (A); b, posterior border of first postgenital segment, ventral (A); ¢, second antenna,
anterior (inner) (A); d, mandible, anterior (B); e, second maxilla, posterior (8); f, maxilliped,
inner (B); g, endopod of leg 3, anterior (c); h, endopod of leg 4, anterior (A); i, abnormal
third segment of endopod of leg 4, anterior (B); j, leg 5, dorsal (B). Scale: A, ¢, 0.1 mm; B,
0.05 mm.
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The descriptions and figures of this species given
by Canu (1892) and Sars (1918) are reliable in
most respects. There are, however, a few details
which need correction or addition. In the brief
notes below we attempt to provide this informa-
tion. Our observations and drawings are based on
a single female from Modiolus barbatus. No males
were available to us at the time of the study.

MATERIAL EXAMINED.—From Modiolus barbatus
(Linnaeus): 2 @ @, 1 copepodid, Pte. du Binde,
Rade de Brest, France, 30 September 1955; 2 Q @,
Pte. du Binde, Rade de Brest, 26 March 1956, col-
lected by JHS.

FEMALE.—The dimensions of the body (without
the ramal setae) are 1.56 x 0.49 mm (measurements
of a single specimen in lactic acid). The area of
attachment of each egg sac (Figure 27a) bears two
long slender setae, 36 u and 38 g, with a spiniform
process between them. The posteroventral edges of
the genital segment and the first two postgenital
segments bear a fringe of small spines (as in Fig-
ure 27b).

The caudal ramus is 62 x 24 p in greatest di-
mensions, or 2.58:1.

The lengths of the seven first antennal segments
are 17 (39 u measured along the anterior edge),
78, 22, 41, 48, 40, and 21 g respectively.

The second antenna (Figure 27¢) has the usual
armature, contrary to the figures of both Canu and
Sars. The single seta on the first and second seg-
ments and the three setae on the third segment are
extremely small (approximately 2.5 p long), and
visible only with very high magnification (oil im-
mersion objective). The fourth segment bears three
jointed claws, the longest 44 p along its axis, and
four setae. The segment is 67 p along its outer
edge, 56 p along its inner edge, and 16 p wide at
the middle.

The mandible (Figure 27d) has the row of spi-
nules on its concave side, at either end, composed
of spinules longer and stouter than in the middle
of the row.

The second maxilla (Figure 27¢) has on the sec-
ond segment a very small setule near the outer
(ventral) margin, a superficial posterior naked
seta, and a small naked seta on the inner margin
(rather difficult to see in some cases). The lash
is of the usual type.

The maxilliped (Figure 27f) is 3-segmented,
with two minute setae on the second segment.
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The four spines on the last segment of the en-
dopod of leg 3 (Figure 27g) are 13, 20, 22, and
38 u from outer to inner. The endopod of leg 4
is shown in Figure 27h. The right endopod in
this female had, abnormally, three spines (Figure
271) instead of two.

Leg 5 (Figure 27j) has an unornamented free
segment (25 x 15 p) bearing two unequal naked
terminal elements (52 p and 99 u).

REMARKs.—M. insignis may be recognized by the
rows of small spines on the posteroventral borders
of the postgenital segments (segments 1, 2 in the
female, 1-3 in the male) and by the reduction of
the armature of the second antenna. The man-
dible is distinctive in the nature of the spinules
on the concave margin.

Modiolicola bifidus Tanaka, 1961

Modiolicola bifidus Tanaka, 1961, pp. 266-269, pl. 32, figs.
6-11, pl. 33, figs. 1-12, pl. 34, figs. 1-9, pl. 35, figs. 1-10
[from the mantle cavity of the bivalve Paphia, Sascbo Bay,
Japan; misspelled as Modiloicola.)

Modiolicola bifida.—Ko, 1969a, p. 5; 1969b, pp. 83, 84, 86,
90, 91 [from Tapes japonica, Sasebo Bay, Japan].

Paranthessius sp. ?—K0, Murakami, and Daidu, 1962, pp. 114,
116 [from the bivalves Tapes japonica Deshayes and Mac-
tra sulcataria Reeve, Japan].

Modiolicola gracilis C. B. Wilson, 1935

Ficures 28-30

Modiolicola gracilis C. B. Wilson, 1935, pp. 781-782, pl.
25, figs. 8-12 [from the gill filaments of the bivalve Mytilus
californianus Conrad, Elkhorn Slough, Monterey Bay,
California; host erroneously reported by Wilson as
Mytilus edulis Linnaeus, but see below].—MacGinitie and
MacGinitie, 1949, p. 257.—Ricketts and Calvin, 1952, p.
205.

MATERIAL EXAMINED (all from Mytilus califor-
nianus Conrad).—19 Q 9, 2 &4, Hopkins Ma-
rine Station, Pacific Grove, California, 7 November
1942, collected by P. L. Illg; 3 2 9, 2 &4, Bo-
dega Bay, California, 23 January 1944, collected
by K. A. Hok; 5 9 @, 2 & 4, two miles north of
Montara, San Mateo County, California, 25 Oc-
tober 1942, collected by P. L. Illg.

Although Wilson’s type specimens were reported
from Mytilus edulis, this represents an error in la-
beling; the correct host is Mytilus californianus,
fide P. L. Illg.



0.1 mm; E, 0.05 mm.

ntral (c); g, first antenna, ventral (c); h, second antenna,
ntral (c); j, mandible, posterior (E); k, first maxilla, an-
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terior (). Scale: A,
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The male of this species is here described for
the first time.

FemaLe.—The average size is 1.47 x 0.52 mm,
based on five females in lactic acid. The form of
the body is like that in Wilson’s figure 8 of plate
25. The segment of leg 5 (Figure 28a) is 104 x
174 u. The genital segment is distinctly bipartite,
the anterior part 120 x 174 pu, the posterior part
101 x 130 n. The three postgenital segments are
112 x 109 ¢, 101 x 86 p, and 68 x 78 p from anterior
to posterior. The posteroventral borders of the
genital segment (posterior part) and of the first
two postgenital segments bear a row of fairly strong
spines (Figure 28b) somewhat resembling those in
M. insignis. The anal segment has a posteroventral
row of very small spinules on each side. The areas
of attachment of the egg sacs are situated dorso-
laterally and posteriorly on the anterior section of
the genital segment. Each area (Figure 28¢) bears
two long setae with a small spiniform process be-
tween them.

The caudal ramus (Figure 28d) is 130 x 31 n.
The outer lateral seta is 59 g, the dorsal seta 23 n,
the outermost terminal seta 43 1, and the innermost
terminal seta 40 p. The two long median terminal
setae are 120 p (outer) and 250 p (inner), both
inserted between very short and unornamented
dorsal and ventral flaps.

The egg sac (Figure 28¢) is elongated, 750-790
x 264 u, reaches a little beyond the caudal rami,
and contains many eggs each about 85 u in di-
ameter.

The rostrum (Figure 28f) is broadly rounded
posteroventrally.

The first antenna (Figure 28g) is 312 p long.
The lengths of the seven segments (measured along
their posterior nonsetiferous margins) are 18 (51 p
along the anterior margin), 86, 22, 31, 50, 48, and
24 p respectively. The formula for the armature
is the same as in M. maximus. All the setae are
naked.

The second antenna (Figure 28h) resembles in
its general form that of M. insignis. The setae on
the first three segments are short; the seta on the
first segment is 19 p and the one on the second
segment is 4.5 p; and the three setae on the third
segment are 6, 8, and 4 u. The fourth segment,
which is 66 p along its outer edge, 56 u along its
inner edge, and 17 p wide, bears three claws (the
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largest 40 p along its axis) and four setae. All the
elements are naked.

The labrum (Figure 28{) has two broad postero-
ventral lobes.

The mandible (Figure 28j) is similar in many
ways to that of M. insignis, but the spinules on the
concave edge, though similarly ranged in two
groups according to length, are of two sizes—the
proximal group slender, the distal group stout.
The paragnath is a small lobe with hairs as in
other species in the genus. The first maxilla (Fig-
ure 28k) has four elements, the longest very finely
barbed along one edge. The second maxilla (Fig-
ure 29a) resembles that of M. insignis. The maxil-
liped (Figure 29b) has the second segment more
elongated than in M. insignis, with apparently only
one small seta on this segment instead of two as in
that species.

The ventral area between the maxillipeds and
the first pair of legs is slightly protuberant.

Legs 1-4 (Figures 29¢-f) have the same segmenta-
tion and armature as in M. maximus, M. inermis,
and M. insignis. (The formula given by Wilson
erroneously includes both spiniform processes and
articulated spines.) The four spines on the last
segment of the endopod of leg 3 are 19, 32, 50, and
58 u from outer to inner. The inner seta on the
coxa of leg 4 is only 22 p and naked, instead of
long and feathered as in legs 1-3. The two spines
on the last segment of the endopod are 38 x and
77 n.

Leg 5 (Figure 29g) has an unornamented free
segment 34 x 19 g, armed terminally with a large
seta, 140 u, bearing a narrow fringe along one edge
and with a more slender, delicately feathered seta,
72 p. The adjacent seta on the body is 55 p and
lightly feathered.

Leg 6 is probably represented by the two setae
near the attachment of each egg sac (Figure 28c¢).

MALE.—The size is 1.08 x 0.34 mm, based on two
males in lactic acid. The body (Figure 30a) is
similar in general form to that of the female. The
ratio of the length to the width of the prosome is
1.64:1. The ratio of the length of the prosome to
that of the urosome is 1.07:1.

The segment of leg 5 is 60 x 143 p. The genital
segment is 190 x 213 u. The four postgenital seg-
ments are 75 x 120 g, 81 x 91 u, 75 x 74 p, and
64 x 67 p from anterior to posterior, ornamented
as in the female.
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FiGURe 29.—Modiolicola gracilis C. B. Wilson. Female: a, second maxilla, posterior (8); b,
maxilliped, inner (E); ¢, leg 1 and intercoxal plate, anterior (c); d, leg 2, anterior (C); e,

endopod of leg 3, anterior (C); f, leg 4 and intercoxal plate, anterior (c); g, leg 5, dorsal (B).
Scale: B, ¢, 0.1 mm; g, 0.05 mm.
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Ficure 30.—Modiolicola gracilis C. B. Wilson. Male: a, dorsal (A); b, maxilliped, inner (8); ¢,
leg 5, dorsal (E); d, leg 6, ventral (c). Scale: A, 05 mm; B, ¢, 0.1 mm; , 0.05 mm,

The caudal ramus is similar to that of the fe-
male, but smaller, 106 x 29 p.

The rostrum resembles that of the female.

The first antenna is similar to that of the female,
but two aesthetes are added on the second seg-
ment and one on the fourth segment, so that the
formula is 4, 13 4 2 aesthetes, 6, 3 4 1 aesthete,

4 + 1 aesthete, 2 4 1 aesthete, and 7 4 1 aes-
thete.

The second antenna, labrum, mandible, parag-
nath, first maxilla, and second maxilla are like
those in the female.

The maxilliped (Figure 30b) has two setae and
three rows of spinules on the second segment. The
claw is 164 p along its axis and bears proximally
two very unequal setae.

The ventral area between the maxillipeds and
the first pair of legs is similar to that in the female.
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Legs 1-4 are like those of the female, with no
observed sexual dimorphism in armature or orna-
mentation.

Leg 5 (Figure 30c) has an unornamented free
segment (32 x 18 x) with the larger terminal seta
(83 ») having a conspicuous fringe and the smaller
terminal seta measuring 52 p.

Leg 6 (Figure 30d) is a posteroventral flap on
the genital segment having a plumose seta (23 u),
a naked seta (42 u), and a spiniform process.

The spermatophore was not observed.

REemARKs.—This species seems to be more closely
related to M. insignis than to other species of
Modiolicola. This affinity is indicated by similari-
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ties in the second antenna, the division of the geni-
tal segment in the female, and the mandible.

Modiolicola inermis Canu, 1892
Ficure 31

Modiolicola inermis Canu, 1892, pp. 240, 241, fig. 19 [from
the bivalve Pecten opercularis Linnaeus, Channel coast of
France]; 1894a, pp. 10-14 [from the bivalves Pecten maxi-
mus Linnaeus and Pecten opercularis Linnaeus, Channel
coast of France; specimens from Pecten maximus probably
are Modiolicola maximus; see Reddiah and Williamson,
1959, and below]; 1899, p. 74.—T. Scott, 1905, p. 207.—
Monod and Dollfus, 1932a, pp. 152, 153 [from Chlamys
(Aequipecten) opercularis (Linnaeus) and Pecten maxi-

FiGUrRe 31.—Modiolicola inermis Canu. Female: a, urosome, dorsal (A); b, posterior border of
first postgenital segment, ventral (B); ¢, mandible, posterior (c); d, third segment of endopod
of leg 4, anterior (p); ¢, leg 5, dorsal (). Male: f, urosome, dorsal (E). Scale: A, 0.5 mm;

B, p, 0.1 mm; ¢, 0.05 mm; E, 02 mm.
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mus (Linnaeus) ].—Leigh-Sharpe, 1935, pp. 47, 48 [from
the mantle cavity of Chlamys (Aequipecten) opercularis
and Pecten maximus, England; specimens from Pecten
maximus probably are Modiolicola maximus, see below].—
Reddiah and Williamson, 1959, pp. 691-696, figs. la-f, 2a-l
[from the bivalve Chlamys opercularis, Isle of Man,
England].—Gotto, 1962, p. 103.—Bruce, Colman, and Jones,
1963, p. 128 [from Chlamys opercularis, Isle of Man,
England].

“Lichomolgide nouveau.”—Canu, 1891b, p. 436 [from Pecten
opercularis, Boulogne-sur-Mer, France].

?Lichomolgus maximus.—T. Scott, 1897a, p. 154 [from Pecten
opercularis, Loch Gair, off Inveraray, Upper Loch Fyne,
Scotland].

Hermannella maxima.—Norman and T. Scott, 1906, p. 199
[from Pecten opercularis, England].

Herrmannella maxima.—T. Scott, 1906, p. 354 [from Pecten
opercularis, Inchkeith, Firth of Forth, Scotland].

Paranthessius (Modiolicola) inermis.—Bocquet and Stock,
1957a, p. 427.

Paranthessius inermis.—Stock, 1960c, pp. 247, 248 [from
Pecten opercularis forma audouini Payr., Banyuls, Medi-
terranean coast of France].

MATERIAL EXAMINED.—10 Q@ @, 1 & from Pecten
opercularis Linnaeus, in = 20 m, Cochons Noirs,
northwest of La Vieille, near Roscoff, France, 27
July 1954; and 1 @, 1 copepodid from the same
host, in = 20 m, Cochons Noirs, northwest of Le
Cerf, near Roscoff, 27 July 1954; both collections
made by JHS.

Our specimens agree well with the description
and figures of Reddiah and Williamson (1959).
We offer here a few notes on selected features,
chiefly those differentiating this species from M.
maximus.

FEMALE.—The dimensions of one female are 1.90
x 0.65 mm (in lactic acid). The segment of leg 5
(Figure 31a) is 104 x 195 u. The genital segment
is 234 x 224 p in dorsal view, broadest near the
middle of the segment instead of posteriorly as in
M. maximus. The three postgenital segments are
135 x 121 g, 107 x 94 p, and 153 x 82 u from an-
terior to posterior. The posteroventral borders of
the genital segment and the first two postgenital
segments bear a fringe of slender spinules (Figure
31b) much as in M. maximus.

The caudal ramus is 297 x 25 n.

The mandible (Figure 31c) has about 19 long
spinules of two sizes on the concave side instead
of about 10 or 11 of one size as in M. maximus.

The three spines on the last segment of the en-
dopod of leg 2 are 20, 24, and 45 p (instead of
26, 26, and 62 p as in M. maximus); the four spines
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on the last segment of the endopod of leg 3 are
23, 28, 51, and 66 p (instead of 32, 39, 73, and
86 n); and the two spines on the last segment of
the endopod of leg 4 (Figure 31d) are 37.5 p and
78 n (instead of 45 g and 101 n).

The free segment of leg 5 (Figure 3le) is 40 x
25 u. The two terminal elements are 50 g and
105 u, more unequal than in M. maximus where
they are 81 p and 112 p.

MALE—The dimensions of one male are 1.30
x 0.43 mm. The segment of leg 5 is 50 x 121 u
(Figure 31f). The genital segment is 160 x 200 n.
The four postgenital segments are 73 x 122 g,
88 x 81 u, 70 x 65 u, and 96 x 60 u from anterior
to posterior.

The caudal ramus is 195 x 28 n.

The first antenna has the same arrangement of
aesthetes as in M. maximus.

The claw of the maxilliped is 177 n along its
axis.

The two elements on leg 5 are 44 p and 69 n.

REemARKs.—Although M. inermis and M. maxi-
mus have many similarities, they may be readily
distinguished by careful study (which may neces-
sitate dissection in order to see the mandible). The
chief points of difference are mentioned under M.
maximus below.

Modiolicola maximus (Thompson, 1893)
FiGures 32-34

Lichomolgus maximus Thompson, 1893, pp. 208-210, pl. 25
[from the bivalve Pecten maximus Linnaeus, Port Erin
Bay, England].—Herdman, 1894, p. 24; 1896, p. 50.—T.
Scott, 1897a, p. 154 [from Pecten opercularis, Scotland].—
d-Arcy Thompson, 1901, p. 47.

Modiolicola inermis.—Canu, 1894a, pp. 10-14. [See above
under M. inermis.]

Modiolicola maxima.—Reddiah and Williamson, 1959, pp.
696-699, figs. 1g-h, 2m-x [from Pecten maximus, Port
Erin, England].—Gotto, 1962, p. 103; 1966, p. 194.—Bruce,
Colman, and Jones, 1963, p. 128 [from Pecten maximus,
Isle of Man, England].

Herrmannella maxima.—T. Scott, 1905, p. 206 [from Pecten
maximus and Pecten opercularis, Scotland; specimens from
Pecten opercularis probably are Modiolicola inermis, see
above].

Hermannella maxima.—Farran, 1913, p. 6 [from Pecten max-
imus, Ballynakill Harbour, Ireland].—Williams, 1954, p.
73 [from Pecten maximus, Strangford Lough, Ireland].—
Marine Biological Association, 1957, p. 176.
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The brief redescriptions below, based entirely on
specimens from Pecten maximus, supplement
previous descriptions of this species by Canu
(1891a, 1892) and by Reddiah and Williamson
(1959). Figures of the entire animal have been
omitted, since they have been adequately supplied
by the latter authors.

MATERIAL EXAMINED.—From Pecten maximus
(Linnaeus): 5 @ 9, 3 & &', Baie de la Forét, west
of Concarneau, France, 2 November 1955; 1 @,
Pte. du Binde, Rade de Brest, France, 27 March
1956; and 5 Q@ 9,2 & & from two hosts, in = 25 m,
Chateau du Taureau, Baie de Morlaix, Bretagne,
France, 18 September 1969; all collections made by
JHS.

From Pecten opercularis forma audouini Payr.: 1
Q, in 50-95 m, trawled between Banyuls and Cer-
bere, 9 October 1959, collected by JHS.

FEMALE.—The dimensions of the body in two
specimens measured in lactic acid are 2.40 x 0.80
mm and 2.24 x 0.77 mm. The segment of leg 5
(Figure 32a) is 117 x 226 un. The genital segment is
270 x 315 n. The three postgenital segments are
177 x 172 u, 140 x 115 g, and 198 x 101 # from an-
terior to posterior. The posteroventral borders of
the genital segment and of the first two postgenital
segments bear a row of fine spinules resembling a
fringe (Figure 32b,c). The anal segment bears a
posteroventral row of minute spinules on each side.
The areas of attachment of the egg sacs are situ-
ated dorsolaterally in the anterior half of the geni-
tal segment. Each area (Figure 32d) bears two
setae, one 20 # and naked and the other 36 u and
lightly feathered, with a spiniform process between
them.

The caudal ramus (Figure 32¢) is 390 x 35 u,
or about 11 times longer than wide. The setae are
naked except for the feathered dorsal seta and the
innermost and outermost terminal setae which are
bilaterally haired proximally. The two long me-
dian terminal setae are inserted between dorsal
(unornamented) and ventral (with a marginal row
of minute spinules) flaps.

The elongated egg sac (Figure 32f) is 968 x 335
#, reaches nearly to the end of the caudal ramus,
and contains many eggs about 91 1 in diameter.

The rostrum (Figure 32g) is broadly rounded
posteroventrally.

The first antenna (Figure 32k) is 465 p long.
The lengths of the seven segments (measured along
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the posterior nonsetiferous margins) are 29 (72 n
along the anterior margin), 145, 41, 74, 61, 42,
and 30 p respectively. The formula for the arma-
ture is 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete. All the setae are naked ex-
cept one on the fifth, one on the sixth, and four
on the seventh segment which are feathered.

The second antenna (Figure 32i) has on the
fourth segment two unequal claws 69 p and 39 u
along their axes, a bent clawlike element, and four
setae. The fourth segment is 88 u along its outer
edge, 52 1 along its inner edge, and 44 x wide. All
the elements of the appendage are naked except
the terminal bent clawlike element which has a
few minute distal barbs.

The labrum (Figure 32g) has two posteroven-
tral lobes.

The mandible is shown in Figure 33a. The
paragnath is a small lobe with a few hairs and a
knoblike tip (see Figure 34e of the male). The
first maxilla (Figure 33b) has four elements. The
second maxilla (Figure 33c) has on the second seg-
ment an extremely small setule near the outer (ven-
tral) margin, a surficial posterior naked seta, and
a naked seta on the inner margin (this seta being
delicate and sometimes broken off). The terminal
lash has a row of graduated spinules. The maxil-
liped (Figure 33d) has three segments, the third
very small. The first segment is unarmed. The
expanded second segment bears two small naked
setae and a row of slender spinules. The minute
third segment bears only a very small terminal
hyaline setule.

The ventral area between the maxillipeds and
the first pair of legs (Figure 33¢) is only slightly
protuberant.

Legs 1-4 (Figures 33f-h, 34a) have the same ar-
mature as described by Reddiah and Williamson
(1959).

Leg 5 (Figure 34b) has an unornamented free
segment, 52 x 32 u. The two naked terminal ele-
ments are 8lpx and 112 p. The adjacent seta on
the body is 25 » and feathered.

Leg 6 is probably represented by the two small
setae near the attachment of each egg sac (Figure
32d).

MAaLe.—The dimensions of the body in two
specimens in lactic acid are 1.62 x 0.47 mm and
1.66 x 0.52 mm. The segment of leg 5 (Figure



Ficure 32.—Modiolicola maximus (Thompson). Female: a, urosome, dorsal (A); b, posterior
part of genital segment and postgenital segments, ventral (B); ¢, posterior border of first
postgenital segment, ventral (c); d, area of attachment of egg sac, dorsal (c); e, caudal ramus,
dorsal (p); f, egg sac with side of urosome, dorsal (E); g rostrum and labrum, ventral (F); h,
first antenna, ventral (F); i, second antenna, anterior (inner) (G). Scale: A, B, 0.5 mm; c, G,
0.1 mm; o, ¥, 02 mm; g, 1.0 mm,
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Ficure 33.—Modiolicola maximus (Thompson). Female: a, mandible, posterior (u); b, first
maxilla, anterior (H); ¢, second maxilla, posterior (c); d, maxilliped, inner (C); e, area be-
tween maxillipeds and first pair of legs, ventral (F); f, leg J and intercoxal plate, anterior (F);
& leg 2, anterior (F); h, endopod of leg 3, anterior (F). Scale: ¢, 0.1 mm; F, 02 mm; H,
0.05 mm.
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Ficure 34.—Modiolicola maximus (Thompson). Female: a, leg 4 and intercoxal plate, anterior
(F); b, leg 5, dorsal (c) . Male: ¢, urosome, ventral (8); d, segments 1-4 of first antenna, ventral
(6) ; e, paragnath, ventral (1); f, maxilliped, inner (c); g, endopod of leg 1, anterior (c); h,
third segment of endopod of leg 2, anterior (c); i, leg 5 dorsal (H); j, leg 6, ventral (c). Scale:
B, 0.5 mm; c, G, 0.1 mm; F, 02 mm; H, 0.05 mm; 1, 0.4 mm.
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34c) is 52 x 143 u. The genital segment is 180 x
216 p. The four postgenital segments are 91 x
156 u, 112 x 106 p#, 83 x 82 u, and 123 x 75 u
from anterior to posterior and are ornamented as
in the female.

The caudal ramus is similar to that of the fe-
male, but smaller, 93 x 11 p.

The rostrum is like that of the female.

The first antenna resembles that of the female,
but two aesthetes are added on the second seg-
ment and two on the third segment (Figure 34d),
so that the formula is 4, 13 4 2 aesthetes, 6, 3
+ 2 aesthetes, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete.

The second antenna, labrum, mandible, parag-
nath (Figure 34e), first maxilla, and second maxilla
are like those in the female. The maxilliped (Fig-
ure 34f) has a row of weak striations on the first
segment. The second segment bears two naked
setae and two rows of spinules. The claw is 206 u
along its axis, indistinctly divided midway, and
armed with two very unequal proximal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Leg 1 resembles that of the female except that
the two spinous processes at either side of the spine
on the last segment of the endopod (Figure 34g)
are relatively longer. Leg 2 shows slight sexual
dimorphism in the nature of the spiniform proc-
esses on the last segment of the endopod (Figure
34h) but otherwise resembles that of the female.
Legs 3 and 4 are like those of the female.

Leg 5 (Figure 34/) has an unornamented free
segment that is 31 x 18 p in greatest dimensions.
The shorter terminal naked element is 52 n and
the longer element, fringed along the outer side, is
75 u. The adjacent seta is 18 p and feathered.

Leg 6 (Figure 34;j) is a posteroventral flap on the
genital segment bearing a plumose seta, 30 u, a
naked seta, 45 i, and a finely barbed spine, 19 .

The spermatophore was not observed.

REMARKS.—M. maximus may be distinguished
from M. inermis, with which it appears to be closely
related, by the shape of the genital segment in the
female, the relative lengths of the two terminal
setae in leg 5 of the female, the size and number
of spinules on the concave edge of the base of the
mandible, and the size of the body.
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Modiolicola trabalis Humes, 1959

Modiolicola trabalis Humes, 1959, pp. 315-319, figs. 250-268
[from the bivalve Arca decussata Sowerby, Nosy B¢,
Madagascar].

Genus Myxomolgus Humes and Stock, 1972

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum elongated
and triangular. First antenna 7-segmented in the
female, with the armature 4, 13, 6, 3, 4 4 1 aes-
thete, 2 4 1 aesthete, and 7 4 1 aesthete; one of
the elements on the first segment and two on the
second segment enlarged to form stout denticulated
spines. Second antenna 4-segmented, the formula
being 1, 1, 3 4 one claw, and 4 4 three claws.

Labrum deeply indented medially. Mandible
with the blade at nearly a right angle to the base
and provided along its outer side with spinules
and on its inner side with lamellate teeth. First
maxilla with two or three elements. Second maxilla
of the usual lichomolgid type, with the auxiliary
lash about as long as the lash itself. Maxilliped
in the female 3-segmented, the third segment form-
ing a short recurved claw; in the male 4-segmented
(assuming that the proximal part of the claw rep-
resents a fourth segment).

Legs 1-4 with 3-segmented rami. Leg 4 exopod
with the third segment ILI4 or ILL5. Leg 4 en-
dopod with the formula 0-1;0-1;II. Armature of
the lichomolgidiform type, with the formula simi-
lar in both sexes. Strong sexual dimorphism in
leg 2 endopod. Leg 5 with a free segment armed
with two elements. Leg 6 in the female repre-
sented by a seta and a spine near the genital open-
ings; in the male by a ventral posterolateral flap
on the genital segment bearing two elements.

Other features as in the species below.

Associated with polychaete annelids.

TYPE-SPECIES.—Myxomolgus myxicolae (Bocquet
and Stock).

ETtyMoLocY.—The name is derived from the
Greek words pvEa (mucus) and poryos. It alludes
to the fact that both known species of this genus
live in the mucous tube of the annelid rather than
on the host itself. Gender masculine.

Remarks.—The genus is closely related to Dio-
genidium, Herrmannella, and Paranthessius but it
differs from these by the following characters: (1)
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segments 1 and 2 of the first antenna have strong
flat spines; (2) segments 3 and 4 of the second an-
tenna have one and three claws respectively; (3)
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the blade of the mandible is medially strongly
toothed; and (4) the fifth leg has a strong basal
swelling.

Key to Species of the Genus Myxomolgus

FEMALES

Third segment of exopod of leg 4 with ILIL4;

segment of leg 5 108 x 49 u
Third segment of exopod of leg 4 with ILL5;
segment of leg 5 70 x 43 p

Myxomolgus myxicolac (Bocquet and Stock, 1958)
FIGURE 35

Paranthessius myxicolae Bocquet and Stock, 1958a, pp. 244-
253, figs. 1-4 [from the mucous tubes of the polychacte
Myxicola infundibulum (Rénier), Penpoull, Finistére,
France].—Bocquet, Stock, and Kleeton, 1963, pp. 31-32
[between the layers of the mucous tube of Myxicola in-
fundibulum, Roscoff, France, and Plymouth, England].

Myxomolgus proximus, new species
Ficures 36-38

MATERIAL EXAMINED.—1 @ (holotype) embedded
between the mucous layers of the tube of the poly-
chaete Myxicola aesthetica (Claparéde), intertidal
in crevices of rocks, Locquirec, Finist¢re, France, 3
November 1955, collected by JHS. The holotype
is preserved in the Zoblogisch Museum, Amster-
dam (ZMA Co.102.218).

FEMALE.—The body (Figure 36a) is slender. The
total length is 1.16 mm, without the ramal setae.
The first pedigerous segment is separated only by
a faint line from the cephalosome. The urosome

weak cuticular teeth on the urosome; free

strong cuticular teeth on the urosome; free

................................................... M. proximus

consists of five segments: the fifth pedigerous seg-
ment, the genital segment, and three postgenital
segments. Urosomal segments 2-4 are ventrally
provided at their posterior margins with 5-7 strong
sclerotized teeth (Figure 36b), stronger than those
of M. myxicolae (Figure 35a). The anal segment
bears ventrally, at its posterior margin, a row of
minute spinules on each side.

The caudal ramus (Figure 36b) is 68 x 27 u,
distinctly longer than the anal segment. The lat-
eral seta is implanted slightly proximal to the mid-
dle of the ramus. The four terminal setae are
smooth, the central two being very long.

The rostrum (Figure 36d) is elongated and tri-
angular. Supporting structures, as in M. myxicolae,
have not been observed in the single specimen
available, but this point needs verification.

The first antenna (Figure 36¢) is very similar to
that of M. myxicolae, both in segmentation and in
armature. The fifth segment in the new species is
slightly more slender than in M. myxicolae. The
second antenna (Figure 36e) is constructed as in
M. myxicolae, viz.,, with four segments, armed with
1 seta, 1 seta, 3 seta 4 1 claw, and 4 setae 4 3

Ficure 35.—Myxomolgus myxicolae (Bocquet and Stock) . Female: a, distal part of urosome and
caudal rami (setae omitted), ventral (A); b, terminal portion of second maxilla (8). Scale: A,
0.1 mm; B, 0.05 mm.
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FicurE 36.—Myxomolgus proximus, new species. Female: a, entire animal, dorsal (total length
1.16 mm) ; b, urosome, ventral (A); ¢, first antenna (C); d, rostrum (C); e, second antenna (p);
f, mandible (8); g, first maxilla (p); h, second maxilla (8). Scale: A, 0.1 mm; B, ¢, b, 0.05 mm,
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Ficure 37.—Myxomolgus proximus, new species. Female: a, maxilliped; b, endopod of leg 2; ¢,
endopod of leg 3; d, leg 4 and intercoxal plate. Scale: p, 0.05 mm, applies to all drawings.
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claws respectively. In M. proximus the fourth seg-
ment is about as long as wide, whereas in M.
myxicolae it is much longer than wide. On the
other hand, the terminal claws in M. proximus are
longer than the fourth segment, but in M. myxico-
lae shorter than that segment.

The mandible (Figure 36f) is very similar to
that of the type-species. The first maxilla (Figure
36g) bears three elements, among them a small
medial setule not observed in M. myxicolae.

The second maxilla (Figure 36h) differs in sev-
eral respects from that of M. myxicolae. The distal
lash is armed with elongatedly triangular teeth
(less elongate in M. myxicolae); the most proximal
tooth is shorter than the second tooth (longer in
M. myxicolae). A curiously toothed bladelike spine
arises near the base of the auxiliary lash; it bears
five strong teeth on one side and three smaller
teeth on the other. [In the original description of
M. myxicolae a structure homologous to this is not
mentioned, but re-examination of the type ma-
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terial has revealed its presence (Figure 35b); it is
much smaller than in M. proximus, and instead of
being toothed it is bicuspidate.] The maxilliped
(Figure 37a) corresponds rather closely with that
of M. myxicolae.

Legs 1-4 (Figures 37b-d, 38a) show two distin-
guishing characters: the spiniform processes on the
outer side of the endopod (in particular in legs
1-3) are more strongly developed in M. proximus;
and the chaetotaxis formula of the exopod of leg
4 is different in the two species—I-0;I-1;ILL5 in
M. proximus and 1-0;1-1;1LL4 in M. myxicolae.3

The free segment of leg 5 (Figure 38b) is 70 n
long and, at a level just below the shortest distal
spine, 43 p wide; this segment is thus shorter, and
much less slender than the corresponding segment

*In the original description of M. myxicolae (Bocquet
and Stock, 1958a) the chaetotaxis formula of a somewhat
abnormal female was used for leg 1. Instead of I-0;1-1;ILL3
for the exopod, one usually finds I-0;I-1;ILL,4, as has been
corrected by Bocquet, Stock, and Kleeton (1963, p. 31).

Ficure 38.—Myxomolgus proximus, new species. Female: a, leg 1 (0); b, leg 5 (c). Sale: ¢, b,
0.05 mm.
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in M. myxicolae (108 x 49 u). The two distal ele-
ments in M. proximus are 108 p and 95 u long, in
M. myxicolae 135 p and 97 u. This means that
these two distal elements are more unequal in
length in M. myxicolae than in M. proximus.

Leg 6 (Figure 36b) is represented by a seta and
a very short spine near the genital openings.

The male is unknown.

ReEMARKs.—This new species is closely related
to M. myxicolae, and the hosts of these two cope-
pods are closely related tubicolous polychaetes,
Mpyxicola infundibulum and Myxicola aesthetica.
The main differences between the two copepod
species are as follows: stronger cuticular teeth on
the urosome in M. proximus; the less slender fourth
segment and the longer terminal claws in the sec-
ond antenna of M. proximus; the length of the
teeth and the structure of the proximal bladelike
spine on the second maxilla; the length of the
spiniform processes in legs 1-3; the different arma-
ture of the third exopod segment in leg 4; and the
length-to-width ratio in leg 5.

In our opinion these differences warrant the
creation of a new species for the present material,
although there is little doubt that the two species
of Myxomolgus are closely related. The proposed
specific name proximus (Latin, closely akin) al-
ludes to this fact.

Genus Paranthessius Claus, 1889

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented; in the male 6-segmented.
Caudal ramus with six setae. Rostrum linguiform.
First antenna 7-segmented. Second antenna 4-seg-
mented, with the formula 1, 1, 3, and three termi-
nal claws 4 several setae.

Labrum incised medially. Mandible slender with
the basal region beyond the small indentation hav-
ing on the concave side a row of spinules and on
the convex side an area with a few spinules fol-
lowed by a serrated fringe; lash long. First maxilla
with three elements. Second maxilla of the licho-
molgid type but the lash and the two auxiliary
elements about equal in length, forming a tripartite
tip. Maxilliped in the female 3-segmented; in the
male 4-segmented (assuming that the proximal
part of the claw represents a fourth segment).

Legs 14 with 3-segmented rami. Armature
lichomolgidiform in pattern. Leg 4 exopod with
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the third segment I1,1,5. Leg 4 endopod with the
formula 0-1;0-2;111. Leg 1 endopod in the male
with the third segment having L1,4 instead of 1,5
as in the female. Leg 5 with a free segment bear-
ing two terminal elements.
Other features as in the species below.
Associated with actiniarians.
TyPE-SPECIES.—Paranthessius anemoniae Claus.

Paranthessius anemoniae Claus, 1889

FIGURE 39

Paranthessius anemoniac Claus, 1889, p. 17, pl. 4, figs. 8-15
[from the actiniarian Anemonia sp., Trieste, Italy]—Voigt,
1892, p. 85.—Canu, 1894b, p. 137 [from Isles Chausey,
northern France]; 1898, pp. 413-415, pl. 10, figs. 1-8 [from
Isles Chausey, France].—Gadeau de Kerville, 1898, p. 436.—
Gracffe, 1900, p. 41 [from Anemonia sulcata (Pennant),
Trieste, Italy].—De Zulueta, 1912, pp. 12, 50.—Illg, 1949,
p. 397.—Bocquet and Stock, 1959b, pp. 44-53. figs. 1-5
[from the actiniarian Anemonia sulcata (Pennant), Chan-
nel coast of France].—Bouligand, 1966, p. 269.

REeMARKs.—This species is unusual among licho-
molgidiform copepods in having two inner setae
(instead of one seta) on the second segment of the
fourth endopod.

Genus Sabelliphilus M. Sars, 1862

DiacNosis.—Body cyclopiform, elongated. Uro-
some in the female 5-segmented; in the male 6-
segmented. Caudal ramus with six setae. Rostrum
bifid. First antenna 7-segmented, the first two seg-
ments enlarged. Second antenna 4—segmented, with
a toothed crest on the second segment, the formula
being 1, 1, one claw 4 2 small setae, and four
terminal claws 4 several small setae.

Labrum incised medially. Mandible with area
beyond the indentation having fine spinules on the
concave side and coarse spinules along the convex
side, both rows continuing on the long lash. Parag-
nath a small hairy lobe. First maxilla with three
elements. Second maxilla of the usual lichomolgid
type. Maxilliped 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 segment).

Legs 1-4 with 3-segmented rami. Armature of
the basic lichomolgidiform type. Leg 4 exopod with
the third segment having I11,5. Leg 4 endopod



NUMBER 127 67

Ficure 39.—Paranthessius anemoniae Claus. Female: a, dorsal; b, rostrum; ¢, second antenna;
d, mandible; ¢, second maxilla; f, endopod of leg 4. (From Bocquet and Stock, 1959b, figs, la,c,
2b, 3a,c, 5¢.) Length of female 1.5-1.6 mm, of male 0.95-1 mm.

with the formula 0-1;0-1;II. Leg 1 endopod of the by the two setae near the genital openings.

male with the third segment having I,1,4 instead Other features as in the species below.
of L5 as in the female. Leg 5 with a free segment Associated with polychaete annelids.
bearing two terminal elements. Leg 6 represented Tvyre-sPECIES.—Sabelliphilus elongatus M. Sars.

Key to Species of the Genus Sabelliphilus

FEMALES

Body length 1.56-1.87 mm; two teeth of rostrum scparated basally; crest on second segment
of second antenna with 4-10 spines (average 6); middle endopod segment of legs 1-4 with
one dentiform PrOCESS ... S. elongatus

Body length averaging 0.90 mm (up to 1.17 mm); two teeth of rostrum with bases con-
tiguous; crest on second segment of second antenna with 1-4 spines (average 2); middle
endopod segment of legs 1-4 with two dentiform processes S. sarsi

MALES

Body length 0.8-09 mm; first two postgenital segments with posteroventral denticulations

....................................................................................................................................... S. elongatus
Body length 0.60-0.90 mm; first two postgenital segments with posteroventral borders smooth
S. sarsi
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Sabelliphilus elongatus M. Sars, 1862

Sabelliphilus elongatus M. Sars, 1862, pp. 139, 140 [from the
polychaete Sabella sarsii Krpyer (=Sabella pavonina Sa-
vigny), Norway].—De Saint-Joseph, 1894, p. 266.—Mcln-
tosh, 1905, p. 86.—G. O. Sars, 1918, pp. 188, 189, pl. 107
[from Norway].—Lang, 1949, pp. 9, 10, figs. 12-15 (on the
gills of Sabellsa pavonia Savigny, Rédberget, Sweden]—
Rullier and Cornet, 1951, p. 48.—Bocquet, 1953, pp. 283-
286.—Gotto, 1954a, p. 133 [from Sabella pavonina, Ring-
haddy Sound, Strangford Lough, County Down, Northern
Ireland]; 1960a, pp. 619-628, fig. 1, pl. 1 [from Sabella
pavonina, Ireland]; 196la, p. 266; 1966, p. 194.—Bocquet
and Stock, 1957a, p. 427; 1958a, p. 243 [from the plume
of Spirographis spallanzanii Viviani and Sabella pavonina
Savigny, Penpoull, Finistére, France]; 1963, p. 295; 1964,
pp- 157-180, figs. 2, 4, 6, 9-22, 32, 37, 39, 46, 48-52, 58-67
[from the plume of Sabella pavonina, Spirographis spal-
lanzanii, and Spirographis spallanzanii var. brevispira De
Quatrefages (=Sabella pavonina var. bicoronata Hornell),
Channel coast of France; also from Sabella and Spiro-
graphis at Banyuls, southern France].—Stock, 1960c, p. 248
[from the plume of the polychaete Spirographis spallan-
zanii, Banyuls, Mediterranean coast of France].—Bresciani
and Liitzen, 1962, p. 377.—Bocquet, Stock, and Kleeton,
1963, p. 21.—Carton, 1966b, p. 816.—Crothers, 1966, p. 52
[from the branchiae of Sabella, Wales].—Glagon, 1971, p.
23 (unnumbered).

Sabelliphilus sarsii.—Kossmann, 1877, pp. 16, 17, pl. 8, fig. 2
[from Sabella, La Spezzia, Italy]l.—Canu, 1891b, pp. 436,
437 [from Sabella pavonina, Boulogne-sur-Mer, France].—
Thompson, 1893, p. 210, pl. 25, fig. 5 [from Sabella, Puf-
fin Island, Liverpool Bay, England; synonym, Lichomolgus
sabellae, p. 210].

Sabelliphilus sarsii Claparéde var. massiliensis Gourret, 1889,
Pp- 475477, pl. 34, figs. 1-6 [from the plume of Spiro-
graphis spallanzanii, Gulf of Marseille, France].

Sabelliphilus sarsi—Canu, 1892, pp. 234, 235 [from Sabella
pavonina, Roches Bernard, Boulogne coast of France].—T.
Scott, 1897b, p. 196 [from Sabella, Clyde, Scotland]; 1897c,
p- 256 [from Sabella, Firth of Forth, Scotland]; 1905, p.
203 [from the plume of Sabella, Scotland]; 1906, p. 335
[from the plume of Sabella sp. (?S. pavonina), St. Mo-
nans, Firth of Forth, Scotland].

Sabelliphilus sarsi var. branchialis (Della Valle) .—Rioja,
1935, pp. 239-244, figs. 1-16 [from the plume of Sabella
pavonina, Bay of Pontevedra, near Marin, northwestern
Spain].

Lichomolgus sabellse Thompson, 1888a, pp. 32-33 [from
Sabella, Beaumaris, England]; 1888b, pp. 68, 69, pl. 2,
figs. 1-9 [from Sabella, Liverpool Bay, England]; in Herd-
man, 1888, p. 56 [from Sabella penicillus, Liverpool Bay,
England]; 1889, p. 182.—Herdman, 1890, p. 65.—De Saint-
Joseph, 1894, p. 266.

non Bispiraphilus tenax De Saint-Joseph, 1894, p. 292
[=Gastrodelphys].

REMARKs.—This species always lives on the
branchial crown of the polychaete host.
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Sabelliphilus sarsi Claparéde, 1870
FIGURE 40

Sabelliphilus sarsii Claparéde, 1870, pp. 10-18, pl. 7, figs.
1-8 [from the polychaete Spirographis spallanzanii Vi-
viani, Naples, Italy].—Claus, 1876, pp. 161-165, pl. 10
[from Spirographis spallanzanii, Naples, Italy]; 1889, pp.
14-15, pl. 1, figs. 8-10 [from Spirographis spallanzanii,
Trieste, Italy].—Stossich, 1880, p. 251 [on the skin of
Spirographis spallanzanii, Trieste, Italy].—Aurivillius, 1883,
p. 9.—Carus, 1885, p. 352.—De Saint-Joseph, 1894, p. 266.—
Graeffe, 1900, p. 41 [from Spirographis spallanzanii, Trieste,
Italy].

Sabelliphilus sarsii var. branchialis.—Carus, 1885, p. 352,

Sabelliphilus sarsi.—T. Scott, 1894b, p. 258.—Mclntosh, 1905,
p- 86.—Bocquet, 1953, pp. 283-286.—Bocquet and Stock,
1957a, p. 427; 1958a, p. 243 [from the body of Spirographis
spallanzanii, Penpoull, Finistére, France]; 1963, p. 295;
1964, pp. 157-180, figs. 1, 8, 5, 7, 8, 23-36, 38, 4045, 47,
53-57, 68, 69 [from the body of Spirographis spallanzanii,
Penpoull, northern France, and Banyuls, Mediterranean
coast of France].—Bocquet, Stock, and Kleeton, 1968, p.
21.—Bouligand, 1966, p. 302.—Carton, 1966a, pp. 427-442,
figs. 1, 2, tables 1, 2 [from Spirographis spallan:anii, Sa-
bella pavonina, and Spirographis spallanzanii var. brevis-
pira, Channel coast of France, and from Spirographis
spallanzanii var. bicoronata, Plymouth, England]; 1966b,
pp. 807 et seq.; 1967, pp. 387 et seq.; 1968a, pp. 123 et
seq.; 1968b, pp. 269 et seq.; 1968c, pp. 545 et seq.

Lichomolgus sarsii.—Della Valle, 1880a, pp. 87-97, pl. 5, figs.
1-26 [from Spirographis spallanzanii, Naples, Italy]; 1880b,
pp. 110-118, pl. 1, figs. 1-26 [from Spirographis spallan-
zanii, Naples, Italy]—Lo Bianco, 1888, p. 405 [from Spiro-
graphis spallanzanii, Naples, Italy].

Lichomolgus sarsii var. branchialis Della Valle, 1880a, p. 97
[from Spirographis spallanzanii, Naples, Italy]; 1880b, p.
117 [from Spirographis spallanzanii, Naples, Italy].

Lichomolgus (Sabelliphilus) sarsii—Raffaele and Monticelli,
1885, p. 307.

REMARKs.—This species always lives on the body
of the polychaete host.

Genus Scambicornus Heegaard, 1944

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented; in the male 6-segmented.
Caudal ramus with six setae. Rostrum broadly
rounded or not well defined posteroventrally. First
antenna 7-segmented, the formula in the female
being 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 +4 1 aesthete; in the male with a similar
formula or in 8. lobulatus with an additional small
aesthete on the second segment. Second antenna
4-segmented, the fourth segment offset; formula 1,
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Ficure 40.—Sabelliphilus sarsi Claparéde. Female: a, dorsal; b, rostrum; c, first antenna; d,
second antenna (a fourth terminal claw is hidden); e, mandible; f, second maxilla; g, leg 4.
Male: h, dorsal. (From Bocquet and Stock, 1964, figs. 1, 3, 5, 7, 35, 38, 44, 47.) Length of female

0.90-1.17 mm, of male 0.60-0.68 mm.

1, 3 4 one large claw, and 7, with all the terminal
elements being slender setae.

Labrum deeply incised medially. Paragnath a
small hairy lobe. First maxilla with four elements.
Second maxilla of the usual lichomolgid type.
Maxilliped in the female 3-segmented with a
pointed tip; in the male 4—segmented (if the prox-
imal part of the claw is considered as the fourth
segment).

Legs 14 in the female with both rami 3-seg-
mented. Leg 4 exopod with the third segment hav-
ing ILL5. Leg 4 endopod with the formula
0-1;0-L;LILII. Legs 1 and 2 in the male with 3—
segmented exopods and 2-segmented endopods;
legs 3 and 4 with both rami 3-segmented. (In

§. armoricanus the endopods of legs 1-4 in the
male are 3—segmented; see below.) Distal segment
of leg 1 endopod of the male with L5,1 (though
the outermost seta on leg 1 endopod may be partly
feathered and partly barbed as in S. lobulatus);
spines on the distal endopod segments of male legs
2 and 3 strongly modified. Leg 5 with a free seg-
ment bearing two terminal setae. Leg 6 in the
female represented by the two setae and the process
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 mostly with holothurians so far as
known.
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TyPE-SPECIES.—Scambicornus hamatus Heegaard. practical to prepare a key to the males of Scambi-

ReMARKS.—The species Scambicornus armori-  cornus, since in seven species the males are
canus is omitted from the following key because = unknown and in several others the males are not
the female is unknown. We have thought it im-  described in sufficient detail.

Key to Species of the Genus Scambicornus

KNOWN FEMALES

1. Leg 5 bell-shaped, much wider distally than proximally; genital segment with a pair of

dorsolateral toothlike protuberances . . . e S. campanulipes

Leg 5 subrectangular, not much wider dnstally than proxnmally, genital segment lacking

a pair of toothlike protuberances ... ... S — 2

2. Caudal ramus elongated, at least 4:1 . ... . e s

Caudal ramus not more than 3:1

ANLENDRA CIONBATEA. . cuciusiivsmsaiissssmmonniasss sy oy 58S LEaTs 3 AR 6 50 3 T w58
Claw on third segment of second antenna stout and ungmfonn. fourth u-gment of second

antenna short and almost quadrate . . o e v B

4. Caudal ramus 4:1 . .. . ..o . ....... S. finmarchicus
Caudal ramus 12:1 . ... ... . . .. . S. tenuicaudis

5. Caudal ramus between 4.5:1 and 5.5:1 .. ... ... ... e 6
Caudal ramus 7:1 . ... . S pﬁm

6. Genital segment in dorsal view wndcsl near middlc, with sndu smooth not indented
.............................................................. . 8. prehensilis
Genital segment in dorsal view widest postcnor to mlddle. wuh :ldcs lndtnled 7

7. Body length 1.16 mm; ratio of length to width of prosome about 13:1; audal ramus
ABOUE: BEL. ooiicovimian onsiivn 6t sonsioncameeifossmmmmasammmmnsassasa st nas sty . serendibicus
Body length 123 mm; ratio of length to width of prosome about 1. lBl caudal ramus
BABIL e S. idoneus

8. Genital area with two short spiniform elements ... .. ... ... S. tuberatus
Genital area with two slender setae ... .. 9

9. Second antenna with claw on third segment rather slender and not strongly unguiform;
fourth segment of this appendage not offset ... 10
Second antenna with claw on third segment stout and distinctly prehensile; fourth segment
OIMEE, .o comveonmncimsssunsomsussssss s s Sy e S R R S AR 501
10. Caudal ramus about 1:1 .
Caudal ramus 25:1 e
11. Genital segment in dorsal view markedly expanded laterally, with a short slender posterior
1 U S 12
Genital segment in dorsal view not much expanded laterally with gently rounded sides . 17

12. Expanded sides of genital segment near genital openings rounded ... ... S. hamatus
Expanded sides of genital segment near genital openings angular ... 13
13. Body length 1.3-1.44 MM ... ... 14

Body length 0.6-1.18 mm ... ...
14. Mandible with a small terminal lash e S. adduensis
Mandible without a terminal lash ...

15. Genital segment in dorsal view with sides tapering posteriorly; caudal ramus 2.9:1; free
segment of leg 5, L.9:1 ... . S. lobulatus
Genital segment in dorsal view with sides rounded; caudal ramus 25:1; free segment of

le 5, 2Ll e e S. subgrandis
16. Caudal ramus 2.7:1 S. modestus

17. Second antenna with fourth segment elongated, ratio about 3.8-4.0:1 |
Second antenna with fourth segment short, nearly quadrate
18. Caudal ramus 1.5:1; free segment of leg 5 about 2.25:1 .. ...
Caudal ramus 1.19:1; free segment of leg 5 with ratio of 1.65:1 ... ... S. poculiferus
19. Caudal ramus 2:1; body length 1.1 mm
Caudal ramus 1.6:1; body length 0.6 mm
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Scambicornus hamatus Heegaard, 1944

Ficure 41

Scambicornus hamatus Heegaard, 1944, pp. 360-366, figs.
1-10 [from the tentacles of the holothurian Thyonidium
alexandri Fisher, in 400 m, Okinose, Sagami Sea, Japan].—
Changeux, 1961, p. 55.—Stock, 1964b, pp. 183-191, figs.
1-3.—Humes, 1967a, p. 144; 1969f, p. 92.

Scambicornus adduensis (Sewell, 1949)

Preherrmannella adduensis Sewell, 1949, pp. 85-89, figs.
20a-g, 2la-i [in weed-washings, Addu Atoll, Maldive
Archipelago, and Nankauri Harbor, Nicobar Islands].

Scambicornus adduensis.—Humes, 1967a, pp. 144-145; 1969f,
p- 92.

REMARKS.—The male is unknown.

Scambicornus armoricanus (Bocquet, Stock, and
Kleeton, 1963)

Preherrmannella armoricana Bocquet, Stock, and Kleeton,
1963, pp. 32-37, figs. 6-9 [from the polychaete Polymnia
nebulosa (Mont.), Roscoff, northern France].
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REMARKs.—The female is unknown. It is proba-
ble that this species belongs to a new genus. Legs
1-4 of the male have 3-segmented endopods, a
situation unlike any other Scambicornus. The fact
that this species is associated with a polychaete in-
stead of with a holothurian suggests that it is dif-
ferent from Scambicornus. Clarification of the
position of this species, however, must await the
discovery of the female.

Scambicornus brachysetosus Reddiah, 1968

Scambicornus brachysetosus Reddiah, 1968¢c, pp. 126-131,
figs. 1, 2 [from the holothurian Holothuria atra Jaeger,
Kilakarai, Ramnad District, Madras State, India].

Scambicornus brevicauda (Sewell, 1949)

Preherrmannella brevicauda Sewell, 1949, pp. 82-85, fig.
192-0 [in weed-washings, Addu Atoll, Maldive Archipel-
ago].—Ummerkutty, 1968, p. 314 [in weed-washings, Gulf
of Mannar, India].

Scambicornus brevicauda.—Humes, 1967a, p. 144; 19691, p. 92.

FiGURE 41.—Scambicornus hamatus Heegaard. Female: a, dorsal; b, second antenna; ¢, mandible;
d, leg 4. Male: ¢, dorsal; f, endopod of leg 1; g, endopod of leg 2. (From Stock, 1964b, figs. la,ce,
2a, 3d—f) Length of female 1.13 mm, of male 0.97 mm.
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Scambicornus campanulipes (Humes and Cressey,
1961)

Preherrmannella campanulipes Humes and Cressey, 196la,
pp. 4549, figs. 75-92 [from the holothurians Actinopyga
mauritiana (Quoy and Gaimard), Actinopyga echinites
(Jaeger), Actinopyga sp., and Halodeima atra (Jaeger),
and from the echinoid Diadema setosum (Leske), region
of Nosy Bé, Madagascar].

Scambicornus campanulipes—Humes, 1967a, pp. 148-150,
figs. 36-41 [from the holothurians Actinopyga lecanora
(Jaeger), Actinopyga mauritiana, Actinopyga miliaris
(Quoy and Gaimard), and Actinopyga echinites, region
of Nosy Bé, Madagascar]; 1969f, p. 92.

Scambicornus finmarchicus (T. Scott, 1903)

?Herrmannella finmarchica T. Scott, 1903b, pp. 28-30, pl.
4, figs. 14-19 [from Bog Fjord, East Finmark].

Herrmannella finmarchica—G. O. Sars, 1918, pp. 179, 180,
pl. 101 [from Norway].

Scambicornus finmarchicus.—Humes, 1967a, p. 144; 1969f,
p- 92.
Scambicornus idoneus (Humes and Cressey, 1961)

Preherrmannella idonea Humes and Cressey, 196la, pp.
26-34, figs. 1-27 [from the holothurians Halodeima atra
(Jaeger) , Actinopyga echinites (Jaecger), and Holothuria
leucospilota (Brandt), and from the echinoid Diadema
setosum (Leske), region of Nosy Bé, Madagascar].

Scambicornus idoneus—Humes, 1967a, p. 150, figs. 42-48
[from the holothurians Ludwigothuria (=Halodeima)
atra (Jaeger), Argiodia nobilis (Selenka), and Holothuria
scabra Jaeger, region of Nosy Bé, Madagascar]; 1969f,
p- 92.

NEW HosT.—2 9 @, 1 & from 15 specimens of
Holothuria edulis (Lesson), in 2 m, Ambariobe,
near Nosy Bé, Madagascar, 25 May 1967, collected
by AGH.

Scambicornus lobulatus Humes, 1967

Scambicornus lobulatus Humes, 1967a, pp. 136-148, figs.
1-25 [from the body surface of the holothurian Bohadschia
graeffei (Semper), region of Nosy Bé, Madagascar].

Scambicornus modestus (Humes and Cressey, 1961)

Preherrmannella modesta Humes and Cressey, 196la, pp.
3943, figs. 56-74 [from the holothurians Stichopus mono-
tuberculatus (Quoy and Gaimard), Stichopus chloronotus
Brandt, Stichopus variegatus Semper, Holothuria pardalis
Selenka, and Bohadschia drachi Cherbonnier, region of
Nosy B¢, Madagascar).

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Scambicornus modestus.—Humes, 1967a, pp. 152-154, figs.
61-66 [from the holothurians Stichopus chloronotus, from
either Microthele difficilis (Semper) or Urodemas ehren-
bergi Selenka, and Brandtothuria impatiens (Forskil),
region of Nosy Bé, Madagascar]; 1969f, p. 92.

Scambicornus nicobaricus (Sewell, 1949)

Preherrmannella nicobarica Sewell, 1949, pp. 89-91, fig.
22a-g [in weed-washings, Nankauri Harbor, Nicobar Is-
lands].

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

REMARKS.—The male is unknown.

Scambicornus petiti (Stock and Kleeton, 1963)

Preherrmannella petiti Stock and Kleeton, 1963a, pp. 690-
696, figs. 5-8 [from the holothurian Stichopus regalis
(Cuvier), Banyuls, Mediterrancan coast of France, and
Cape Creus, Spain).

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

Scambicornus poculiferus (Humes and Cressey,
1961)

Preherrmannella poculifera Humes and Cressey, 1961a, pp.
57-62, figs. 129-157 [from the holothurian Synapta macu-
lata (Chamisso and Eysenhardt), Nosy B¢, Madagascar].

Scambicornus poculiferus.—Humes, 1967a, pp. 150-152, figs.
49-60 [from Synapta maculata, region of Nosy B¢, Mada-
gascar|; 1969f, p. 92.

Scambicornus prehensilis (G. O. Sars, 1918)

Hermannella prehensilis G. O. Sars, 1918, p. 178, pl. 100
[from Norway].—Heegaard, 1944, pp. 361-363, fig. 11 (after
G. O. Sars, 1918).

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

REMARKSs.—The male is unknown.

Scambicornus propinquus (Nicholls, 1944)

Paranthessius propinquus Nicholls, 1944, pp. 53-54, figs.
23-24 [from South Australia].

Scambicornus propinquus.—Humes, 1967a, p. 144;
p- 92

1969f,
REMARKs.—The male is unknown.

Scambicornus robustus (Thompson and A. Scott,
1903)

Hermannella robusta Thompson and A. Scott, 1903, p. 282,
pl. 17, figs. 1-8 [from washings of invertebrates, Ceylon].
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Lichomolgus robustus.—Stock, 1957, p. 382.
Macrochiron robustus.—Stock, 1957, p. 382.
Scambicornus robustus.—Humes, 1967a, p. 144; 1969f, p. 92.

REMARKs.—The male is unknown.

Scambicornus serendibicus (Thompson and A.
Scott, 1903)

Hermannella serendibica Thompson and A. Scott, 1903, pp.
282-288, pl. 17, figs. 9-11 [in washings of sponges, Gulf of
Mannar, Ceylon].

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

Preherrmannella serendibica.—Ummerkutty, 1968, p. 314 [in
weed washings, Gulf of Mannar].

REMARKs.—The male is unknown.

Scambicornus subgrandis (Humes and Cressey,
1961)

Preherrmannella subgrandis Humes and Cressey, 1961a, pp.
53-57, figs. 110-128 [from the holothurian Holothuria ru-
gosa Ludwig, region of Nosy Bé, Madagascar].

Scambicornus subgrandis.—Humes, 19672, p. 144; 1969f, p. 92.

Scambicornus subtilis (Humes and Cressey, 1961)

Preherrmannella subtilis Humes and Cressey, 196la, pp.
49-58, figs. 93-109 [from the holothurians Halodeima
edulis (Lesson), Opheodesoma grisea (Semper), and Holo-
thuria curiosa Ludwig, Nosy Bé, Madagascar].

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

Scambicornus tenuicaudis (G. O. Sars, 1918)

Her lla t icaudis G. O. Sars, 1918, pp. 180, 181, pl.
102 [from Norway].

Scambicornus tenuicaudis.—Humes, 1967a, p. 144;
p- 92.

1969¢,

REMARKs.—The male is unknown.

Scambicornus tuberatus (Humes and Cressey, 1961)

Preherrmannella tuberata Humes and Cressey, 1961a, pp.
34-39, figs. 28-55 [from the holothurians Bohadschia sp.,
Bohadschia  koellikeri  (Semper), Thelenota ananas
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(Jaeger), Opheodesoma grisea (Semper), and Bohadschia
cousteauxi Cherbonnier, region of Nosy Bé, Madagascar].

Scambicornus tuberatus.—Humes, 1967a, p. 154, figs. 67-73
[from the holothurian Bohadschia marmorata Jaeger, re-
gion of Nosy Bé, Madagascar]; 1969f, p. 92.

NEw HOsT.—3 2@, 2 44, and 1 copepodid
from a single specimen of Bohadschia vitiensis

(Semper), in 17 m, in pass between Nosy Komba
and Nosy Bé, Madagascar, 10 August 1967, col-
lected by AGH.

Genus Serpuliphilus Humes and Stock, 1972

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented; in the male 6-segmented.
Caudal ramus with six setae. Rostrum broadly
rounded. First antenna 7-segmented, slender. Sec-
ond antenna 4-segmented, with two strong claws
on the fourth segment.

Mandible having on its convex side a serrated
fringe and on its concave side a row of spinules;
tapering gradually into a relatively short lash. First
maxilla with three elements. Second maxilla of
the usual lichomolgid type. Maxilliped in the fe-
male 3-segmented and prehensile, but the last
segment very long and clawlike; in the male 4-
segmented (assuming that the proximal part of
the claw represents a fourth segment).

Legs 14 with 3-segmented rami. Armature
lichomolgidiform in pattern. Leg 4 exopod with
the third segment having ILL5. Leg 4 endopod
with the formula 0-1;0-1;II. 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 two setae near the genital openings.

Other features as in the species described below.

Associated with serpulid polychaetes.

TYPE-SPECIES.—Serpuliphilus tenax, new species.

EtymoLocy.—The generic name is compounded
from Serpulidae and ¢ilog, loving. Gender mascu-
line.

REMARKs.—It is not possible to construct a key
for the males of Serpuliphilus, since the male of
S. duplus is unknown.

Key to Species of the Genus Serpuliphilus
Caudal ramus about 1.5 times as long as wide; maxilliped with a long slender claw, resembling

that of a male ............cocov v

S. tenax

Caudal ramus about 4 times as long as wide; maxilliped reduced with a short terminal claw

............................................................... S. duplus
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Serpuliphilus tenax, new species
FIGUREs 42, 43, 44a

MATERIAL EXAMINED.—AIl from the gills of the
sedentary polychaete Spirobranchus giganteus (Pal-
las): Curagao: 22 Q @, 36 4 J', and 19 copepodids
(including @ holotype and allotype) from eight
polychaetes, depth 1-2 m, Piscadera Bay, 10 Oc-
tober 1958, deposited in ZMA (Co.102.274A), col-
lected by JHS; 9 @ 2,7 & &, and 12 copepodids
from one polychaete, depth 2 m, same locality, 14
October 1958, collected by JHS.

Bonaire: 21 9 Q, 48 &4, and 1 copepodid,
depth 0-1 m, pier of Kralendijk, 28 December
1958, collected by JHS.

Puerto Rico: 2 & & from one polychaete, in 1.8
m, on edge of lee side of Margarita Reef, near La
Parguera, 8 August 1959; 13 & & from 9 poly-
chaetes, Terremoto Reef, southeast of Magiieyes
Island, near La Parguera, 9 August 1959; 20 Q@ @,
39 g & from 14 polychaetes, Laurel Reef, south
of Magiieyes Island, 13 August 1959. All collected
by AGH and R. U. Gooding (RUG).

Jamaica: 1 9,1 &, and 4 copepodids from three
polychaetes, in 15 m, southeastern corner of Maid-
en Cay, off Kingston Harbor, 6 September 1959;
1 9,6 &4, and 1 copepodid from 3 polychaetes,
Rackham’s Cay, off Kingston Harbor, 7 Septem-
ber 1959. Collected by AGH and RUG.

Barbados: More than 50 specimens from 20
polychaetes, depth 90-180 cm, off Six Men’s Bay,
St. Peter, 30 June 1959; 7 2 92, 6 & & from five
polychaetes, 120-180 cm, reef off St. James Church,
St. James, 30 June 1959; 9 @ 2,4 & &', on wreck,
Carlisle Bay, 6 July 1959. Collected by AGH and
RUG.

Bahamas: 23 @ 9,6 & &, and 3 copepodids, on
wreck, three miles south of South Bimini, 8 June
1959; 5 @ 2, 8 &', and 4 copepodids from one
polychaete, west of southern end of Alec Bay,
Bimini Lagoon, 9 June 1959. Collected by AGH
and RUG.

The description and figures are based on a single
female and a single male from Curagao, except
for Figure 44a, which was made from a Puerto
Rican specimen. The polychaetes from Curacao
and Bonaire were identified by Dr. E. Wesenberg-
Lund, those from Puerto Rico, Jamaica, Barbados,
and the Bahamas by Dr. Marian E. Pettibone.
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FEMALE.—The body form (Figure 42a) is that
of a generalized Herrmannella. The size, not in-
cluding the setae on the caudal rami, is 0.85 mm
(0.81-0.87 mm) x 0.39 mm (0.37-0.40 mm), based
on five specimens.

The first pedigerous segment is fairly clearly de-
marcated from the cephalic segment. It has the
same width as the cephalic segment; pedigerous
segments 2 and 3 diminish regularly, but slightly,
in width; segment 4 is suddenly much narrower,
and segment 5 narrower again. The genital seg-
ment (Figure 42b) has a larger diameter than the
fifth pedigerous segment, its greatest width being
reached at the level of two roughly triangular lat-
eral expansions that carry the genital openings on
their posterior margin. The genital segment car-
ries one spinelike seta and a flexible setule near
the sexual openings. The egg sacs (Figure 42a)
are elongate, reach to the tip of the setae on the
caudal rami, and contain rather numerous eggs in
multiserial arrangement. The size of the egg sac
is 586 u (515612 p) x 121 u (113137 u). A sper-
matophore found attached to the genital segment
measured 98 x 47 u.

The total number of urosomal segments is five.
The anal segment does not carry spinules. The
caudal ramus (Figure 42b) is 24 x 18 p to 32 x
23 u, thus about 1.5 times as long as wide; its
lateral seta arises near the middle of the outer mar-
gin. The lateral seta, the four terminal setae, and
the dorsal seta are smooth and not transformed.

The rostral fold (Figure 43f) is a flat, rounded
lobe, not accompanied by auxiliary structures.

The first antenna (Figure 42c) is composed of
seven distinctly articulated segments. The third
segment bears a trace of a subdivision, but is cer-
tainly not subdivided into two articulated units.
The segments bear 4, 14, 5, 8, 4, 2, and 7 setae
respectively; in addition, each of segments 5-7
bears an aesthete.

The second antenna (Figure 42d) is very stout.
It consists of the usual four segments, but the third
segment is reduced to a narrow, triangular wedge
carrying three normal setae and a longer seta with
a flattened tip. The fourth segment is armed with
three lateral setae, one long outer terminal seta,
one very short and one long inner terminal seta,
and two unusually powerful, curved claws.

The mandible (Figure 42¢) has the median edge
of the lappet finely serrated, the lateral edge armed
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FIGURE 42 —Serpuliphilus tenax, new species. Female: a, dorsal (A); b, urosome, ventral (s); c,
first antenna, with an arrow indicating the position of an additional aesthete in the male (c); d,

second antenna (p); e, mandible (F); f, first maxilla (E); g, second maxilla (E); h, maxilliped
(p). Scale: A, 02 mm; B, 0.1 mm; c, b, 0.05 mm; E, 0.02 mm.
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¢, leg 3 and intercoxal plate (c); d, leg 4 (C); ¢, leg 5 (E); f, rostrum,

Male: g, urosome, ventral (B); h, maxilliped (). Scale: B, 0.1 mm; c, b, 0.05 mm;

FIGuRE 43.—Serpuliphilus tenax, new species. Female: a, leg 1 (c); b, second and third segments

of endopod of leg 2 (c);

ventral (B).

E, 0.02 mm.
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with long, fine spinules. The apical lash is rela-
tively short.

The first maxilla (Figure 42f) is a simple lobe
armed with three short terminal setae.

The second maxilla (Figure 42g) bears two ar-
ticulated elements: a smooth spine and, more dis-
tally, a large, feathered, annulated seta. The termi-
nal lash bears numerous regular serrations on its
median edge.

The maxilliped (Figure 42h) has attained an
unusual development for this family and this sex.
It is a slender, prehensile organ consisting of a
smooth basal segment, a tapering second segment,
and a slender claw. The second segment bears a
conical projection on the outer side and two large
spines and a row of minute spinules on the inner
side.

Legs 1-4 (Figures 43a-d) are biramous, each
ramus being 3-segmented. The spinal and setal
formula of the rami is as follows:

P, exp 1-0; I-1; MILL4
enp 0-1; 0-1; 15
P, exp 1-0; I-1; IILL5
enp 0-1; 0-2; LIL3
P, exp 1-0; I-1; IILL5
enp O0-1; 0-2; LII2
P, exp 1-0; I-1; ILL5
enp 0-1; 0-1; II

The endopod of leg 4 is slender and weak com-
pared to the exopod.

The fifth leg (Figure 43¢) consists of a single
segment 19 x 11 p. The two terminal setae are
smooth.

MALE—The size (based on five specimens) is
0.76 mm (0.74-0.79 mm) x 0.29 mm (0.29-0.31
mm). Apart from the configuration of the uro-
some, of the first antenna, and of the maxilliped,
there are no structural differences between the two
sexes. The genital segment is of the normal,
roughly circular shape (Figure 43g); four urosomal
segments follow after the genital segment, against
three in the female. The first antenna is armed
and constructed as in the female, but has an extra
aesthete on segment 4, implanted near the most
proximal seta. The male maxilliped (Figure 43h)
has a stronger claw, which is armed, moreover,
with two basal setae; the spinules in the row on
segment 2 are larger than in the female. A very
slight sexual difference exists in the second antenna
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where the terminal seta is as long as the claw in
the male, but shorter than the claw in the female.

CoLor.—In the Curagao specimens the body is
clear as glass, the eye is red, the intestine is ivory-
colored. The two egg sacs are white with a slightly
pinkish hue. Other females, from the Bahamas,
have brown or white reproductive organs and a
brown gut. A female from Puerto Rico was color-
less except for a bright red eye and a very slight
rose tint on the thoracic appendages and the genital
segment.

ANOMALOUS STRUCTURE.—A female specimen col-
lected at Terremoto Reef, Puerto Rico, shows a
curious anomaly. On the exopod of the first leg
(Figure 44a) one of the setae is replaced by an
additional small segment which carries two short,
plumose terminal setae. The corresponding leg on
the other side of the body is normally built.

AFFINITIES.—Within the Sabelliphilidae, the pres-
ent species stands well isolated by the presence of
two strong claws on segment 4 of the second an-
tenna, whereas segment 3 of the second antenna is
devoid of claws. Also, the great development of
the female maxilliped is a most remarkable feature
of this new species.

ETyMoLocy.—The specific name tenax (Latin,
tenacious) alludes to the strong development of
the antennal and maxillipedal claws.

Serpuliphilus duplus, new species
FIGURES 44b-f, 45

MATERIAL EXAMINED.—From the gills of the
sedentary  polychaete  Pomatostegus  stellatus
(Abildg.): Curagao: ovigerous @, the holotype
(ZMA Co.102.274), from a polychaete fixed on a
coral in about 2 m depth, Santa Martha Bay, 12
October 1958, collected by JHS. Puerto Rico: 1 @
from five polychaetes, depth about 0.5 m, landing
at Magiieyes Island, off La Parguera, 4 February
1963, collected by JHS.

FEMALE (holotype).—The body (Figure 44b) is
fairly slender; the first pedigerous segment is
vaguely separated from the cephalic segment. The
size, not including the setae on the caudal rami, is
0.76 x 0.31 mm. The metasome segments diminish
regularly in width. The genital segment has a
characteristic shape (Figure 44c); the total number
of urosomal segments is five; the anal segment is
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Ficure 44.—Serpuliphilus tenax, new species. Female: a, abnormal exopod of leg 1 in a specimen
from Puerto Rico (p). Serpuliphilus duplus, new species. Female: b, dorsal, with egg sac
(F) ; ¢, urosome, ventral (B); d, rostrum, ventral (B); e, first antenna (c); f, second antenna

(p) ; g mandible (E); h, first maxilla (E); i, second maxilla (g); j, maxilliped (D). Scale: B,
0.1 mm; c, o, 0.05 mm; g, 002 mm; F, 0.2 mm.
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smooth. Two setae arise near each genital opening.
The egg sacs are elongated elliptical in outline,
measure 451 x 129 u, and contain numerous eggs.
The caudal ramus (Figure 44c) is 58 x 14 u, thus
about four times as long as wide, much longer
than the anal segment (40 u). The lateral seta
arises somewhat distally to the middle of the outer
margin of the ramus. All setae are smooth and not
transformed.

The rostral fold (Figure 44d) is a weakly chitin-
ized, broad lobe, not beak-shaped or bifid as in
many other sabelliphilid species.
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The first antenna (Figure 44¢) is composed of
seven distinct segments; the third segment, how-
ever, bears a trace of a subdivision which is not a
functional articulation. The number of setae on
the segments is 4, 12, 5, 8, 4, 2, and 7 respectively.
Moreover, each of segments 5-7 carries an aesthete.

The second antenna (Figure 44f) roughly resem-
bles that of S. tenax. The second segment bears
one seta and three chitinous wrinkles or folds. The
third segment is small, rectangular, and carries
three normal setae and a longer, flattened seta. The
fourth segment has three lateral setae and a termi-

e

Ficure 45.—Serpuliphilus duplus, new species. Female: a, leg 1 (c); b, third segment of endopod
of leg 2 (p); ¢, leg 3 (c); d, leg 4, with detail of basis on opposite side of body (c); e, leg 5
() ; f, caudal ramus in a specimen from Puerto Rico (c). Scale: ¢, b, 0.05 mm; E, 0.02 mm.
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nal armature consisting of one long outer seta, one
long and one very short inner seta, and one robust
and one feebler claw.

The mandible (Figure 44g) and first maxilla
(Figure 44h) resemble those of S. tenax. The sec-
ond maxilla (Figure 44i) bears two projections:
one on the anterior distal corner of the first seg-
ment and one on the adjacent corner of the second
segment. A setule arises near the projection on
the second segment. The terminal lash is armed
with regular, slender teeth.

The maxilliped (Figure 44;) consists of two seg-
ments and a terminal claw. The second segment
bears two spines and a row of spinules; the claw
bears one short spine. The entire appendage is in
a more reduced condition than in §. tenax.

The spine and setal formula of legs 1-4 (Figure
45a-d) is identical with that of S. tenax. There
exist, however, certain differences in proportions,
which are most clearly visible in the greater elonga-
tion of the third segment and in the much longer
terminal spine on this segment in §. duplus.

The fifth leg (Figure 45¢) is similar to that of
S. tenax, the free segment being 20 x 8 p.

The female from Puerto Rico is slightly longer
than the Curagao specimen, viz., 998 p. It has much
slenderer caudal rami (Figure 45f), 83 x 14 g,
whereas the anal segment is 50 1 long. In its other
characters, however, it resembles fully the Curagao
specimen.

MALE.—Unknown.

CoLor.—The body is colorless; the eye is bright
red; the gut is pink; the two egg sacs are salmon-
pink.

AfFiNTIES.—Like S. tenax, the present species is
chiefly characterized by the presence of two strong
claws on the fourth segment of the second antenna.
It differs from tenax, however, in a number of char-
acters, the most readily visible being the more re-
duced female maxilliped, the much greater
elongation of the caudal rami, and the greater de-
velopment of the terminal spine of the third en-
dopod segments.

EtyMoLoGcy.—The specific name duplus (Latin,
the double number) refers to the presence of two
terminal claws on the second antenna.

Genus Synapticola Voigt, 1892

DiacNosts.—Body transformed, elongated. Uro-
some in the female 5-segmented; in the male

SMITHSONIAN CONTRIBUTIONS 1O ZOOLOGY

6-segmented. Caudal ramus with three setae. Ros-
trum not developed. First antenna 7-segmented.
Second antenna 3-segmented, terminally with a
claw and a seta.

Labrum a thin plate notched in the middle.
Mandible sickle-shaped and with the convex side
of the broad blade having fine teeth; tip of the
blade with a curved and rounded thickening. First
maxilla with three elements. Second maxilla of
the usual lichomolgid form. Maxilliped in the
female 3-segmented and with a pointed tip; in the
male 4-segmented (assuming the proximal part of
the claw to be a fourth segment).

Legs 1-4 in both sexes with 3-segmented exopods
and 2-segmented endopods. Leg 5 in both sexes a
short papilla bearing two setae, with a third seta
nearby.

Endoparasitic in holothurians.

TYPE-SPECIES.—Synapticola teres Voigt.

Synapticola teres Voigt, 1892
FIGURE 46

Synapticola teres Voigt, 1892, pp. 32-40, pl. 5, figs. 1-25
[from the body cavity of the holothurian Synapta kefer-
steini Selenka, Amboina].—Changeux, 1960, p. 55.

REMARKs.—Voigt's description, based on two
females and three males, is far from complete. S.

a

FIGURE 46.—Synapticola teres Voigt. Female: a, outline of
body, dorsal; b, lateral; ¢, mandible; d, maxilliped. (Redrawn
after Voigt, 1892, pl. 5, figs. 6, 11 (part), 15, 22.) Length of
female 3 mm, of male 1.5 mm.
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teres has not been found since, and the genus re-
mains monotypic. Hence, the characterization of
the genus is at present deficient and its comple-
tion must await the finding of new specimens. On
the basis of Voigt's information, however, we con-
sider it to be a valid genus.

Genus Thamnomolgus Humes, 1969

DiacNosis.—Body cyclopiform. Urosome 5-seg-
mented in the female, 6-segmented in the male.
Caudal ramus with six relatively short setae. Ros-
trum with a broadly truncated posteroventral mar-
gin. First antenna 7-segmented, the armature in
the female being 3, 13, 6, 3, 4 4 1 aesthete, 2 4
1 aesthete, and 7 4 1 aesthete; in the male three
aesthetes added, so that the formula is 3, 13 4 2
aesthetes, 6, 3 4 1 aesthete, 4 4 1 aesthete, 2
+ 1 aesthete, and 7 4 1 aesthete. Second antenna
4-segmented, with the formula 0, 1, 3, I 4 a
minute setuliform element, there being one termi-
nal claw.

Labrum subquadrate, its posteroventral margin
only slightly indented and without the usual deep
median cleft. Mandible a simple blade without a
proximal constriction. Paragnath a hairy lobe.
First maxilla with two setae. Second maxilla 2-
segmented, the small second segment with a slender
blade corresponding to the lash seen in related
genera. Maxilliped in the female 3-segmented; in
the male 4-segmented (assuming that the proximal
part of the claw represents a fourth segment).

Legs 14 with 3-segmented rami and with the
same formula for the armature in both sexes. Leg
3 endopod with the formula 0-1;0-2;I1,2. Leg 4
endopod with 0-1;0-1;II. Strong sexual dimor-
phism on the third segment of leg 1 endopod. Leg
5 in the female with a free segment bearing two
terminal setae; in the male this segment reduced
to a small lobe fused with the body but bearing
two terminal setae. Leg 6 in the female repre-
sented by a single small seta near the area of at-
tachment of each egg sac, in the male by a postero-
ventral flap on the genital segment extended as a
subconical process bearing two small setae.

Other features as in the species below.

Associated primarily with antipatharians.

TypE-spEcIEs.— T hamnomolgus robustus Humes.
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Thamnomolgus robustus Humes, 1969

FIcuRE 47

Thamnomolgus robustus Humes, 1969b, pp. 19-28, figs.
64-97 [from the antipatharians Antipathes myriophylla
Pallas, Antipathes sp. cf. spinescens Gray, Antipathes abies
(Linnaeus), and Antipathes ericoides Pallas, region of
Nosy Bé, northwestern Madagascar].

NEW RECORD.—1 & from the gorgonian Acantho-
gorgia aspera Pourtalés, in 24 m, north of Ankazo-
beravina, near Nosy Bé, Madagascar, 13°27.6" S,
47°58.2" E, 25 August 1967, collected by AGH. This
specimen, which occurred along with 390 adults
and copepodids of Acanthomolgus astrictus, proba-
bly is an accidental rather than a regular associate
of the gorgonian.

Sabelliphilidae Insufficiently Described or of
Uncertain Position

Doridicola antheae Ridley, 1879

Doridicola antheae Ridley, 1879, p. 458 [from the tentacles
of the actiniarian Anthea cereus, var, in a pool at low
water, Ilfrecombe, North Devon, England].

Lichomolgus antheae.—De Zulueta, 1912, p. 11. [Anemonia
sulcata (Pennant) = Anthea cereus.]

Remarks.—Ridley’s species may be Paranthessius
anemoniae Claus, 1889. The male is unknown.

Herrmannella dubia G. O. Sars, 1921

Hermannella dubia G. O. Sars, 1921, pp. 110, 111, pl. 73,
fig. 1 [from Norway].

REMARKs.—Similar in some ways to Paranthessius
anemoniae. Probably belongs to Paranthessius ac-
cording to Sewell, 1949, p. 81. The female is un-
known.

Paclabius tumidus Kossmann, 1877

Paclabius tumidus Kossmann, 1877, pp. 23, 24, pl. 6, figs.
1-10 [from the pericardium of the bivalve Tridacna, Bo-
hol, Philippine Islands; belongs in Lichomolgidae accord-
ing to unpublished work of H. E. H.].—Aurivillius, 1883,
p. 3.

Paranthessius sp.

Paranthessius sp.—K6, 1961, pp. 130, 131, 138, fig. lc [from
the bivalves Mactra sulcataria Reeve and Tapes japonica
Deshayes, Japan].
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FicUuRe 47.—Thamnomolgus robustus Humes. Female: a, dorsal; b, mandible; ¢, leg 4 and inter-

coxal plate; d, leg 5. Male: ¢, dorsal; f, leg 5.

Length of female 121 mm, of male 1.05 mm.

(From Humes, 1969b, figs. 64, 74, 83-85, 96.)

Sabelliphilus (?) bispirae McIntosh, 1905

Sabelliphilus (?) bispirae Mclntosh, 1905, pp. 86-91, pl. 9,
figs. 51-56 [from the polychaete Bispira volutacornis Mon-
tagu, South Africa].—Barnard, 1955, p. 233, fig. 5a-c [from
the polychaete Bispira volutacornis, Cape, South Africa].

Sabelliphilus leuckarti Kossmann, 1877

Sabelliphilus leuckarti Kossmann, 1877, pp. 17, 18, pl. 2,
figs. 2, 3 [from the polychaete Sabells, Massaua, Red Sea].

Family LICHOMOLGIDAE Kossmann, 1877

Sapphirinidae Thorell, 1860, p. 64.—Brady, 1880, p. 39.—
Carus, 1885, p. 350 (Section b, Lichomolgina) .

Lichomolgidae Kossmann, 1877, p. 10.—Canu, 1891a, p. 477.—
G. O. Sars, 1917a, pp. 149, 150.

Lichomolgiden Claus, 1889, pp. 1, 19.

Lichomolginae Gurney, 1927, p. 463.—Sewell, 1949, p. 91.

Legs 1-4 usually with all rami 3-segmented except
the endopod of leg 4 which is 1- or 2-segmented.
Reduction occurs in a posterior to anterior series,
as in Rakotoa with a vestigial leg 4 endopod, Ra-
vahina with endopods of legs 3 and 4 vestigial, and
Amarda with endopods of the first two legs 2— or
3-segmented, endopods of legs 3 and 4 absent (in
this genus leg 3 exopod is 2-segmented and leg 4
exopod is absent). Leg 5 present in both sexes
and with a free segment (in a few genera—for
example, Octopicola—not clearly delimited from
the body).

REMARKs.—Two genera, Philoconcha and Para-
philoconcha, have been omitted from the following
key due to lack of information in the existing
descriptions. '
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12,

17.

18.

. Leg 4 with endopod 1-segmented

. Leg 4 with endopod Il-segmented

Key to the Described Genera of the Family Lichomolgidae

. Second antenna 3-SeGMIENTEd ... 2

Second antenna 4-segmented

. Legs 1 and 2 with 3-segmented exopods and 2- or S—segmemed endopods; leg 3 with

2-segmented exopod, endopod absent; leg 4 absent ...
Legs 1-3 with 3-segmented rami; leg 4 with 3-segmented exopod and 1- or 2-segmented
eNAOPO ... 3

- Rostrum with slender, needle-like process; claws on second antenna pectinate... Macrochiron

Rostrum rounded, triangular, or broadly truncated but lacking a needle-like process; claws
on second antenna not pectinate ... ..

Leg 4 with endopod 2-segmented . .

. With broad shield-shaped prosome; second antenna with two terminal claws; leg 4 wuh

endopod armed with 11,1 IS OSSOSO Aspidomolgus
Prosome not unusually broad; second antenna with one terminal claw; leg 4 with endopod
3T L2 (v ——— Sewellochiron

. Second antenna with two or three termmal claws : Astericola

Second antenna with one terminal claw

. Leg 4 with endopod having formula O-LIT . ... .. ... ...

Leg 4 with endopod not thus armed

. Mandible with basal area distal to indentation having on its convex side four slender

digitiform processes; first segment of first antenna with four setae ... . .. Schedomolgus
Mandible with basal area distal to indentation having on its convex side a large hyaline
expansion; first segment of first antenna with one seta . ... Spaniomolgus

. Leg 4 with endopod having formula 0-1;I; mandible with basal area distal to constriction

having on its concave side two lobes with serrated margins
Leg 4 with endopod having more than one element on second segment; mandible with
basal area distal to constriction having on its concave side a row of spinules ........10

. Urosome in female 5-segmented, in male 6-segmented but with segment of leg 5 fused

with genital segment; basis of leg 4 laterally elongated .. ... Stellicola
Urosome in female 4-segmented, in male 5-segmented (though in both sexes there may
be a slight indication of division of anal segment); basis of leg 4 not laterally
elongated e Synstellicola

. Legs 1-4 with rami 3—segmemed except for endopod of leg 4 or endopods of both legs 3

and 4 which are vestigial and represented only by a small unarmed knob ... 12
Legs 1-4 with all rami 3-segmented except endopod of leg 4 which is either 1- or 2-
segmented
Only leg 4 with vestigial endopod; legs 1-4 with inner coxal seta; second maxilla with
long digitiform process on first segment Rakotoa

Both legs 3 and 4 with vestigial endopod; legs 1-4 lacking inner coxal seta; second maxilla
without a long process on first segment . Ravahina

Leg 4 with endopod 2-segmented

. Fourth segment of second antenna with four terminal claws; leg 5 a minute lobc body

elongated with slender prosome. ... ... Octopicola
Fourth segment of second antenna with less than four terminal claws; leg 5 with a
distinct free segment; body cyclopiform, prosome not unusually slender .. ... 15

. Endopod of leg 4 unarmed ..

Endopod of leg 4 armed

. Second antenna with a claw on third segment in addition to either one or two terminal

claws
Second antenna without a claw on third segment .

Second antenna with one terminal claw; leg 4 with endopod having two spines ... ...
............................................................................................................................. Lichomolgella
Second antenna with two terminal claws; leg 4 with endopod having two spines and a
. Kelleria
Leg 4 with endopod armed with two spines and a seta ... Telestacicola

Leg 4 with endopod armed with only two Spines ... ... 19
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. Leg 4 with endopod in female almost as long as exopod in male, much shorter than exopod;

second antenna with one terminal claw................ooee Paramacrochiron
Leg 4 with endopod in both sexes much shorter than exopod; second antenna with two

terminal claws (except one clawlike spine in P. fucicolum) . .. ... Pseudomacrochiron

20. Leg 4 with second segment of endopod bearing only one element. ... 21
Leg 4 with second segment of endopod bearing more than one element.. ... .. .. 24

21. Second antenna with one terminal claw..........................ooo. 22
Second antenna with three terminal claws 23

23.

24,

25,

26.

21.

30.

31.

32.

33.

34,

35.

36.

. Leg 4 with endopod having formula 0-L;II

. Leg 4 with endopod having formula 0-1;I; second maxilla with long digitiform process on

LA T S —— Andrianellus
Leg 4 with endopod having formula 0-0;I; second maxilla without such a process on first
7L ] S .... Monomolgus

Body modified with prosome in female pointed anteriorly; leg 4 wnh cndopod having for-
mula 0-1;1; mandible a broad blade abruptly attenuated distally; third exopod scgments
of legs 1-4 with only three SPines. . ... . Gelastomolgus
Body cyclopiform with prosome in female rounded antenorly. leg 4 with endopod having
formula 0-L;I; mandible with broad base and slender attenuated blade; third exopod

segments of legs 14 with four spines ... Debruma
Leg 4 with second segment of endopod bearing more than two elements . ... ... .. 25
Leg 4 with second segment of endopod bearing two elements .. . .. ... 26

Leg 4 with endopod having formula 0-1;11,1; mandible with slender bau: mcrging into long
attenuated lash; leg 4 with third exopod segment having armature 11,15 Ascidioxynus
Leg 4 with endopod having formula 0-1;11,8, or 0-1;11,2, or 0-1;1,%; mandible with large
basal area indented; leg 4 with third exopod segment having armature IILI4, or III,

LB, O LLLD e Indomolgus
Leg 4 with endopod having first segment unarmed . . s .. Xenmomolgus
Leg 4 with endopod having an inner element on ﬁrst scgmem : ' o7

Labrum with a pair of prominent, ventrally directed anterolateral setae; leg 4 with endopod
having formula 0-1;2; maxilliped in female slender, with greatly clongllcd third segment
........................................................................................................... N

Leg 4 with endopod having formula 0-1;1,1
Leg 4 with endopod having different formula

Leg 4 with endopod having formula 0-L;IL ...
Second antenna with one terminal claw; second maxilla in male with large proximally

directed seta . ... Meringomolgus
Second antenna wnh two tennmal daws. second maxxlla in male vmhout such a seta . .

........................................................................................................................ Acanthomolgus
Second antenna with one claw on third segment and three or four terminal claws
Second antenna without claw on third segment but with 1-4 terminal claws. ...
Second antenna with three terminal claws; mandible with toothlike process on convex
CABE ettt seraes e Acaenomolgus
Second antenna with four terminal claws; mandible without toothlike process on convex
edge
Female with prosome strongly inflated, and with a median ventrally produced postoral
structure terminating in two small hooks ...
Female with prosome not inflated and without such a hooked structure..
Second antenna terminally with one claw and one clawlike spine
Second antenna terminally with different armature ... ...
Mandible of simple type, with slender base merging gradually into long, attenuated lash .
............................................................................................................................. Lichomolgus
Mandible of more complex type, with large base often indented on convex side and vari-
ously ornamented; lash variable, very short to long
Second antenna with one terminal ClaW......................coiommicoomoeooeo

Second antenna with two terminal claws (or in Doridicola fishelsoni with ome claw and
one long spine)
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37. Mandible with a scalelike area on convex side of base ... ... 38
Mandible without a scalelike area but with digitiform processes or tooth on convex side .. 40
38. Mandible with lash reduced, and represented only by a small pointed process.....................
Mandlble mlh a Iong pectinate lash . .
39. Leg 4 with third exopod segment IL15
Leg 4 with third exopod segment NLL5 . . . .. ... Paradoridicola
40. Mandible with convex side of base bearing a proximally directed tooth ... ... Odontomolgus
Mandible with convex side of base bearing one or more small digitiform lobes. ... ... 41
41. Second maxilla with a large digitiform process on first segment. ... .. ... ... Panjakus
Second maxilla without such a process ... ... ... 42
42, Mandible with convex side of base bcanng two small dxgluform lobes; leg 4 with third
exopod segment ILLS . Anchimolgus
Mandible with convex sldc o( basc havmg a roughened area followed by a digitiform proc-
ess; leg 4 with third exopod segment TILL5 .. . ... Zamolgus
43. Mandible with very short lash . .
Mandible with long lash a
44. Mandible with convex side of base havmg a scalehkc area wn.h spmules, lash of seoond
maxilla not “folded”; leg 4 with third exopod segment IILLS .. ... . . Contomolgus
Mandible with convex side of base having a large hyaline area without spinules; lash of
second maxilla “folded”; leg 4 with third exopod segment ILL5 . . . . Ascetomolgus
45. Mandible with convex side of base bearing a tooth ... ... 46
Mandible with convex side of base bearing a scalelike area with spinules ... 47
46. Tooth on mandible proximally directed; leg 4 with third exopod segment ILL5 ... ...
...................................................................................... Plesiomolgus
Tooth on mandnblc distally directed; leg 4 with third exopod segment IILI5 ... ... ...
................................................................. Paredromolgus
47. Mandlblc wuh basal area bcyond indentation densely spinose; free segment of leg 5 with

Pennatulicola

distal inner process . .
Mandible with basal area beyond indentation with a row of spinules on concave side and
scalelike arca with row of spinules followed by a serrated fringe on convex side; free

segment of leg 5 without a distal inner process ... 48

48. Leg 4 with third exopod segment ILL5 . ..
Leg 4 with third exopod segment IIL15 . .

Genus Acaenomolgus Humes and Stock, 1972

DiacNosis.—Body cyclopiform, elongated, except
the female of A. protulae where the prosome is
inflated. Urosome in the female 5-segmented, in
the male 6-segmented. Caudal ramus with six
setae. Rostrum rectangular or linguiform. First an-
tenna 7-segmented. Second antenna 4-segmented,
slender, with the formula 1, 1, 2 or 3 4 one
articulated claw, and several setae 4 three articu-
lated claws (in 4. protulae two of the setae are
clawlike, making five apparent claws in all).

Mandible with the base lacking a pronounced
indentation and the spinules usually seen on the
concave side but having a distally directed tooth-
like process on the convex edge; distal part of the
mandible an attenuated blade set at an angle to
the base and with marginal serrulations or denti-
culations. First maxilla with two or three elements.
Second maxilla of the usual lichomolgid type.
Maxilliped in the female 3-segmented with a

pointed tip, in the male 4-segmented (considering
the proximal part of the claw to represent a fourth
segment).

Legs 14 with 3-segmented rami except for leg
4 endopod which is 2-segmented. Leg 4 exopod
with the third segment having ILL5. Leg 4 endo-
pod with the formula O-1;II, the seta being
feathered. Leg 1 endopod with the same formula
in both sexes in A4. protulae (male unknown in
A. serpulae). Leg 5 with a free segment bearing
two terminal elements. Egg sacs long, reaching
well beyond the caudal rami.

Other features as in the species below.

Associated with polychaete annelids.

TvPE SpECIES.—Acaenomolgus protulae (Stock).

EtymoLocy.—The name is a combination of
the Greek words axawa (a thorn), alluding to the
toothlike process on the mandible, and mokyos (a
sac made of leather), being part of the name of
the type-genus, Lichomolgus. Gender masculine.
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Key to Species of the Genus Acaenomolgus
FEMALES
Prosome inflated; second antenna terminally with three articulated claws and two clawlike
setae; leg 4 endopod as long as the exopod...... ... i AL protulae
Prosome not inflated; second antenna terminally with three claws and three setae; leg 4 endopod
distinctly shorter than the exopod..... ... A serpulae
Acaenomolgus protulae (Stock, 1959) Lichomolgus sp. (cf. protulae Stock).—Stock, 1960c, p. 246
[copepodids; from the plume of Protula tubularia (Mont.),
FIGURE 48 Banyuls, Mediterranean coast of France].
Lichomolgus protulae.—Gotto, 1961a, pp. 265-267 [from the
?Lichomolgus (Epimolgus) protulae Stock, 1959b, pp. 70-74, branchial filaments of the polychaete Protula tubularia,
figs. 7, 8 [from the plume if the polychaete Protula intes- Strangford Lough, northern Ireland]; 1962, p. 104; 1966,
tinum (Lamarck), Gulf of Naples, Italy]. p. 194.

7

FiGURE 48.—Acaenomolgus protulae (Stock). Female: a, dorsal; b, mandible; c, leg 4; d, leg 5.
Male: ¢, dorsal. (From Stock, 1959b, figs. 7b,c,h, 8a,b.) Length of female 1.5-2.0 mm, of male
1.0-1.4 mm.



NUMBER 127

Acaenomolgus serpulae (Stock, 1960)

Lichomolgus serpulae Stock, 1960c, pp. 242-246, figs. 13, 14
[from the plume of the polychaete Serpula vermicularis
Linnaeus, between Cerbére and Banyuls, Mediterranean
coast of France].—Gotto, 1961a, p. 267.

REMARKS.—The male is unknown.

Genus Acanthomolgus Humes and Stock, 1972

DiagNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum rounded
posteroventrally. First antenna 7-segmented, in the
female with the formula 4, 13, 6, 3, 4 4 1 aesthete,
2 + 1 aesthete, and 7 4 1 aesthete; in the male
with 4, 13 4 2 aesthetes, 6, 3 4 1 aesthete,
4 + 1 aesthete, 2 4 1 aesthete, and 7 4 1 aes-
thete. Second antenna 4-segmented with the arma-
ture 1, 1, 8, II 4 several small elements (usually
five), there being two terminal claws, often long.

Labrum with the two lobes separated by a deep
cleft. Mandible with the basal area distal to the
indentation, having on its convex side a scalelike
area with spinules followed by a serrated fringe
and on its concave side a row of spinules; lash
long. Paragnath a small hairy lobe. First maxilla

87

with four elements (except three in A. varirostratus
and A. bilobipes). 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 1-4 with 3-segmented rami except for leg
4 endopod which is 2-segmented. Leg 4 exopod
with third segment II,L5. Leg 4 endopod with the
formula 0-L;1I, the first segment bearing a spine
rather than a seta. Armature similar in both sexes
except for leg 1 endopod in the male where the
last segment is I,1,4 instead of 1,5 as in the female.
Leg 5 with a free segment bearing two terminal
elements. Leg 6 in the female represented by the
two setae and the process near the area of attach-
ment of each egg sac, in the male by a postero-
ventral flap on the genital segment bearing two
setae.

Other features as in the species below.

Associated with octocorals.

TyPE-sPECIEs.—Acanthomolgus exilipes (Humes
and Ho).

EtymoLocy.—The name is formed from the
Greek words axavéa (a spine), referring to the spine
on the first segment of leg 4 endopod, and wokyos.

Key to Species of the Genus Acanthomolgus

FEMALES

. Free segment of leg 5 with inner margin bilobed ... ... .. ... A. bilobipes
Free segment of leg 5 not bilobed, either straight or with a proximal inner expansion
or toothlike PrOCESS . . . . .. ... 2

. Two setae on second segment of maxilliped about equal in length ... ... ... .. ... 3
One of the two setae on second segment of maxilliped much longer than the other, at
L T 6

. Two long median terminal setae on caudal ramus naked; free segment of leg 5 with a
prominent inner basal pointed expansion directed distally .................. A. cuncipes
Two long median terminal setae on caudal ramus with long spinules; free segment of leg
5 with a small inner basal rounded expansion .. ... 4

. Sides of expanded part of genital segment subparallel rather than rounded; mandible with
small blunt process on basal area near serrated fringe ... ... A. exilipes
Sides of expanded part of genital segment rounded; mandible without such a process.. ... 5

. Second segment of leg 4 endopod with inner hairs ... A. gentilis
Second segment of leg 4 endopod with small inner spinules ... ... A. fissisetiger

. Inner margin of basis of leg 4 with a row of hairs; rostrum sexually dimorphic; two long
median terminal setae on caudal ramus naked . . ... ... A. varirostratus

Inner margin of basis of leg 4 smooth; rostrum alike in both sexes; two long median
terminal setae on caudal ramus with lateral spinules (sometimes sparse and minute) . .7
. Free segment of leg 5 with an inner proximal distally directed process separated sharply
from the more distal margin of the segment . .. ... ... ... 8
Free segment of leg 5 with at most a rounded inner expansion not sharply set off from the
rest of the margin ... SRR 10
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10.

11.

10.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Genital segment broadest anterior to middle; free segment of leg 5 shorter than genital
BERMCNAL .. ..ieoomironstnnnsiinsonsirnss astsss Siinil i st s HETREE TR S . Al verseveldti

Genital segment broadest posterior to middle; free segmem of lcg 5 as long as genital
SCEMMEIIE . ownimunsues SR A T O N s Sl e

. Second segment of ﬁrsz antenna six times longer than thnrd ﬁru scgmcm of Icg l cxopod

with spine unusually long (twice the length of the spine on sccond segment)
................................................................................ i AL longispinifer
Second segment of first antenna four times longer lhan third; ﬁrsl scg'mcm of leg 1 exopod
with spine about as long as that on second segment . .. A astrictus
Two long median terminal setae on caudal ramus with a few minute spmulcn visible only
under high magnification .. . 11
Two long median terminal setae on caudal ramus wnh many long spmulcs . 12
Distalmost element on third segment of second antenna a naked spine; second segment of
leg 4 endopod with inner margin smooth; free segment of leg 5 about five times longer
than wide ... A. hales
Distalmost element on third segment of sccond antenna mmutc (2 u) and hyaline; second
segment of leg 4 endopod with inner margin having small spinules; free segment of leg

5 about two times longer than wide . ... ... ... A. plantei

. Maxilliped with two terminal elements of about equal length and highly divergent, and

one seta on second segment about twice the length of the other; second segment of leg
4 endopod with a few hairs on inner margin . A. hians
Maxilliped with two terminal elements unequal and not consplcuously divergent, and one
seta on second segment about four times the length of the other; second segment of leg
4 endopod with a smooth inner margin .. .. . .. — A. telestophilus

MALES

Two long median terminal setae on caudal ramus with spinulcs. cither long or very short
and visible only under high magnification e 8

. Two long median terminal setae on caudal ramus naked . 2

. Rostrum with a minute median posteroventral knob; free segment ol ]cg 5, 53 Xx9p

.......................................................................................... . A. varirostratus
Rostrum rounded as in female; free segment of leg 5, 51 x 8 TR ... A, cuneipes

. Two long median terminal setae on caudal ramus with a few very short spinules visible

only under high magnification i 4

Two long median terminal setae on caudal ramus with long lateral spmulcs B

. Second segment of second antenna with smooth inner surface (no sexual dimorphism);

two claws on this appendage relatively short and stout, the longer claw distinctly shorter
than the greatest length of the fourth segment . ... A. hales
Second segment of second antenna with small spines on inner surface; two claws on this
appendage relatively long and slender, the longer almost as long as the greatest length

of the fourth segment

. One of the two setae on the second segment of the maxxlhpcd terminating in several pointed

spiniform elements ... ... A. fissisetiger
Both setae on the second segment of the maxilliped attenuated (but one seta obtuse in
A. verseveldti)

. First segment of leg 1 exopod with spine unusually long (twice the length of the spine

on the second segment) ... A. longispinifer
First segment of leg 1 exopod with spine about as long as that on second segment 7

- Second segment of leg 4 endopod with smooth inner margin
Second segment of leg 4 endopod with hairs or small spinules on inner margin ...
- Setae on first and second segments of second antenna fringed on one side ... .. A. bilobipes
Setae on first and second segments of second antenna smooth .
- One of the three elements on third segment of second antenna angularly bem two termi-

nal claws on this appendage distinctly shorter than the fourth segment  A. telestophilus
All three elements on third segment of second antenna straight; two terminal claws on
this appendage nearly as long as fourth segment . ...
Two claws on second antenna about as long as fourth segment
Two claws on second antenna distinctly shorter than fourth segment
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11. Mandible with a small blunt process on basal area near serrated fringe . .. . . A. exilipes
Mandible without such a process on basal area near serrated fringe ... ... ... A. gentilis
12. Third segment of leg 1 endopod with outer spine recurved and process between the two

spines blunt

A. verseveldti

Third segment of leg l cndopod with outer spine stralght and process between the two

spines pointed

Acanthomolgus exilipes (Humes and Ho, 1968)

Lichomolgus exilipes Humes and Ho, 1968b, pp. 7-10, figs.
32-55 [from the alcyonaceans Dendronephthya mucronata
(Piitter) , Dendronephthya regia Verseveldt, Dendroneph-
thya stocki Verseveldt, and Dendronephthya koellikeri
Kiikenthal, region of Nosy Bé, northwestern Madagascar].

NEw Rrecorps (all from Madagascar, collected by
AGH ).—From Dendronephthya mucronata: 1 @,
from single colony, in 8 m, Antsmantsara, Nosy
Bé, 9 June 1967; several specimens, from four
colonies, in 10 m, Rocher du N.E.,, Nosy Be, 19
August 1967; many specimens, from two colonies,
in 10 m, Rocher du N.E., Nosy B¢, 19 August 1967;
many specimens, from single colony, in 25 m,
north of Ankazoberavina, near Nosy Bé, 13°27.6’ §
47°58.2 E, 24 August 1967; and several specimens,
from single colony, in 24 m, north of Ankazobera-
vina, near Nosy B¢, 13°27.6’ S, 47°58.2" E, 25 August
1967.

From Dendronephthya regia: 718 Q @, 96 3 4,
and 24 copepodids from single colony, in trawl,
26-23 m, near Nosy Bé, 13°1550” S, 48°08'35” E
29 August 1967.

From Dendronephthya stocki: many specimens,
from single colony, in 25 m, north of Ankazobera-
vina, near Nosy B¢, 13°27.6” S, 47°58.2" E, 24
August 1967.

From Dendronephthya sp.: many specimens,
from part of single colony, in 27 m, Banc des
Fréres, Isles Mitsio, near Nosy Bé, 12°58’ S,
48°28” E, 17 August 1967.

NEw HosTs.—From Dendronephthya speciosa Kii-
kenthal: 2 Q @, from single colony, in 17 m, near
black buoy, north of Pte. Ambarionaomby, Nosy
Komba, near Nosy Bé, Madagascar, 5 August 1967;
1 2,5 &4, and 2 copepodids, from single colony,
in 24 m, north of Ankazoberavina, near Nosy B¢,
18°27.6’ S, 47°58.2" E, 25 August 1967; both col-
lections by AGH.

From Stereonephthya cordylophora Verseveldt:
many specimens, from single colony, in 24 m,
north of Ankazoberavina, near Nosy Bé, Madagas-
car, 13°27.6’ S, 48°58.2" E, 25 August 1967.

.. A. hians

Acanthomolgus astrictus, new species
FIGUREs 49-52

TYPE MATERIAL—384 Q @, 302 & &, and 48
copepodids from one colony of a gorgonian, Acan-
thogorgia aspera Pourtales, in 23 m, Tany Kely, a
small island south of Nosy Bé, Madagascar, 30 July
1967, collected by AGH. Holotype ¢, allotype,
and 580 paratypes (330 @ @, 250 & ') deposited
in USNM; 60 paratypes (30 92 2, 30 & 4') in
ZMA; and the remaining paratypes in the collection
of AGH.

OTHER MATERIAL EXAMINED (all from Acantho-
gorgia aspera).—290 Q 9, 109 & &', and 22 cope-
podids from single colony, in 20 m, Banc de Cing
Metres, west of Nosy B¢, 6 August 1967; and 150
29, 140 & &, and 100 copepodids from single
colony, in 24 m, north of Ankazoberavina, 13°27.6"
S, 47°58.2’ E, west of Nosy Bé, 25 August 1967. All
collected by AGH.

FEMALE.—The body (Figure 49a) resembles in
general form that of A. cuneipes (Humes and Ho).
The length is 0.89 mm (0.80-0.99 mm) and the
greatest width 0.44 mm (0.41-0.46 mm), based on
ten specimens in lactic acid. The ratio of the
length to the width of the prosome is 1.65:1. The
ratio of the length of the prosome to that of the
urosome is 2.75:1. The body is rather weakly
sclerotized.

The segment of leg 5 (Figure 49b) is 75 x 125 n.
Between this segment and the genital segment there
is a very short ventral intersegmental sclerite (Fig-
ure 49c). The genital segment is as wide as long,
114 x 114 u, in dorsal view with rounded lateral
margins which abruptly join a short posterior
region with parallel sides. The areas of attachment
of the egg sacs are located dorsolaterally near the
middle of the segment. Each area (Figure 49d)
bears two naked spiniform setae, 9 u and 13 u in
length, and a small spiniform process. The three
postgenital segments are %2 x 67 u, 23 x 66 u, and
26 x 65 u from anterior to posterior.

The caudal ramus (Figure 49¢) is shorter than
wide, 24 x 27.5 u in greatest dimensions. The outer
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Ficure 49.—Acanthomolgus astrictus, new species. Female: a, dorsal (A); b, urosome, dorsal
(B) ; segment of leg 5 and genital segment, lateral (B); d, area of attachment of egg sac, dorsal

(c) ; e, caudal ramus, dorsal (p); f, rostrum, ventral (B); g, rostrum, lateral (B). Scale: A, 02
mm; B, 0.1 mm; ¢, 0.02 mm; b, 0.05 mm.
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lateral seta is 96 u, the dorsal seta 25 u, and the
outermost terminal seta 122 u, all three of them
naked. The innermost distal seta is 195 u with
lateral hairs, and the two long median terminal
setae 440 p (outer) and 570 u (inner), both inserted
between dorsal (unornamented) and ventral (with
a marginal row of minute spinules) flaps and both
with prominent coarse lateral spinules in their
proximal halves.

The fine ornamentation of the body consists
of a few hairs (sensilla). The anal segment has a
row of minute spinules along its posteroventral
margin on both sides.

The egg sacs are elongated, reaching far beyond
the caudal rami and resembling those of A4.
cuneipes. In nearly all ovigerous females, however,
the sacs were broken. The only complete sac seen
measured 475 x 200 p, with each of the many eggs
about 49 p in diameter.

The rostrum (Figure 49f) in ventral view is
broadly rounded posteroventrally, and in lateral
view (Figure 49g) projects ventrally.

The first antenna (Figure 50a) is about 400 p
long. The lengths of the seven segments (measured
along their posterior nonsetiferous margins) are
31 (65u along the anterior margin), 112, 28, 57, 60,
43, and 31 n respectively. The formula for the
armature is 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1
aesthete, and 7 4 1 aesthete. All the setae are
naked.

The second antenna (Figure 50b) is 4-—segmented
and rather slender. Each of the first two segments
bears an inner seta, and the inner margin of the
second segment has a few minute hyaline spinules.
The third segment bears three setae. The moderate-
ly elongated fourth segment, 79 u along its outer
edge, 50 u along its inner edge, and 21 p wide,
bears two unequal terminal claws, the slender claw
57 u along its axis, the stout claw 53 p, and five
setae. All the setae are naked.

The labrum (Figure 50c) has two broad postero-
ventral lobes.

The mandible (Figure 50d) resembles that of
A. longispinifer (Humes and Ho) but the scale-like
protrusion on the convex side distal to the basal
constriction is rounded rather than pointed. The
paragnath (Figure 50c) is a small hairy lobe. The
first maxilla (Figure 50¢) bears four setae. The
second maxilla (Figure 50f) resembles that of A.
fissisetiger (Humes and Ho). The maxilliped (Fig-
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ure 50g) has groups of spinules on its first segment.
The second segment bears two setae somewhat
unequal in length. The third segment has a small
naked seta and two nearly equal terminal ele-
ments, widely divergent as in 4. hians (Humes
and Ho).

The area between the maxillipeds and the first
pair of legs (Figure 50h) is not protuberant; a fine
sclerotized line connects the bases of the maxilli-
peds.

Legs 1-4 (Figure 5la—d) have the same segmenta-
tion and formula for the armature as in A4. vari-
rostratus (Humes and Ho) and all other species
in the genus. The inner seta on the coxa of leg 4
is naked and minute, only 6 p long. The setae on
the third segment of each exopod have distally
somewhat longer hairs along the inner side than
on the outer side. Leg 3 is similar to leg 2 except
for the formula of the third segment of the endopod
(Figure 51¢). The endopod of leg 4 (Figure 51d)
is 113 u long (without the spinous processes), a
little shorter than the exopod, which is 156 m.
The first segment of the endopod is 37 x 26 u (in-
cluding the terminal spinous processes) and bears
an inner distal spine that is 27 p and very finely
barbed. The second segment is 80 u long (includ-
ing the processes), 22 u in greatest proximal width,
and 15.5 p in least distal width. Its two unequal
terminal spines are 28 u (outer, finely barbed) and
67 u (inner, with spinulose fringes). The outer
margins of both segments are haired,” their inner
margins naked, and the second segment has a row
of minute spinules near the insertions of the
terminal spines.

Leg 5 (Figure 5l¢) has an elongated free segment
112 x 26 p in greatest dimensions and of peculiar
form. Proximally the segment is constricted (width
here 13 p), the region proximal to the constriction
with a distomedially directed beaklike process.
Distal to the constriction the segment is rather
broadened with a curved outer margin but fairly
straight inner margin. The outer terminal seta is
88 p and naked. The inner terminal seta is 120
and naked, and arises between two small lobes. The
seta on the body near the insertion of the segment
is 50 u and lightly feathered. The free segment is
ornamented outwardly on both dorsal and ventral
surfaces with small flattened spines.

Leg 6 is represented by the two setae near the
attachment of each egg sac (Figure 49d).



FiGURE 50.—Acanthomolgus astrictus, new species. Female: a, first antenna, with arrows indi-
cating positions of additional aesthetes in male, ventral (8); b, second antenna, postero-inner
(E); ¢, labrum and paragnaths, ventral (p); d, mandible, posterior (p); e, first maxilla, pos-
terior (C); f, second maxilla, posterior (p); g, maxilliped, postero-inner (p); h, area between
maxillipeds and first pair of legs, ventral (E). Scale: B, 0.1 mm; ¢, 0.02 mm; p, E, 0.05 mm.
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Ficure 51.—Acanthomologus astrictus, new species. Female: a, leg 1 and intercoxal plate,

anterior; b, leg 2, anterior; ¢, third segment of endopod of leg 3, anterior; d, leg 4 and inter-

coxal plate, anterior; e, leg 5, dorsal. Scale: E, 0.05 mm, applies to all drawings.
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The color in life in transmitted light is slightly
reddish (because of red globules within), the eye
red, the egg sacs light reddish brown or gray. (The
reddish color imitates the dark red color of the
host gorgonian).

MALE.—The body (Figure 52a) resembles in
general aspect that of the female. The length is
0.72 mm (0.67-0.78 mm) and the greatest width
0.27 mm (0.25-0.31 mm), based on ten specimens
in lactic acid. The ratio of the length to the width
of the prosome is 1.54:1. The ratio of the length
of the prosome to that of the urosome is 1.67:1.

The segment of leg 5 (Figure 52b) is 39 x 70 n.
There is no ventral intersegmental sclerite between
this segment and the genital segment. The genital
segment is about as long as wide, 153 x 151 u, in
dorsal view with its lateral borders rounded. The
four postgenital segments are 23 x 44 p, 18 x 44 u,
11 x 43 u, and 16 x 44 u from anterior to posterior.

The caudal ramus resembles that of the female,
but is smaller, 19 x 20 p.

The fine ornamentation of the body is like that
of the female.

The rostrum is similar to that of the female.
The first antenna (Figure 52a) also is like that of
the female but has three additional aesthetes (their
positions indicated by arrows in Figure 50a), so
that the formula is 4, 13 4 2 aesthetes, 6, 3 + 1
aesthete, 4 + 1 aesthete, 2 4 1 aesthete, and
7 + 1 aesthete. The second antenna (Figure 52c)
resembles that of the female, but the minute
spinules on the inner edge of the second segment
are more numerous and the stouter of the two
claws is relatively less stout than in that sex.

The labrum, mandible, paragnath, first maxilla,
and second maxilla resemble those of the female.
The maxilliped (Figure 52d) is slender and 4-
segmented (assuming that the proximal part of the
claw represents a fourth segment). In general form
it resembles that of 4. hians (Humes and Ho). The
claw is 159 u along its axis (including the terminal
lamella). One of the two unequal slender setae on
the second segment is very finely barbed.

The area between the maxillipeds and the first
pair of legs is like that of the female.

Legs 14 are segmented as in the female and
have the same spinal and setal formula except for
the last segment of the endopod of leg 1 (Figure
52¢) where the formula is 1,1,4. Between the two
conspicuously barbed spines on this segment there
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is a recurved process minutely spinulose along its
outer edge. Legs 2 and 3 are similar to those in
the female. The endopod of leg 4 (Figure 52f)
has slightly different proportions and the inner
spine on the first segment is relatively longer than
in the opposite sex. The first segment is 27 x 19 p
(including the terminal spinous processes) and its
spine is 31 u. The second segment is 52 u long (in-
cluding the processes), 15.5 u in greatest width, and
11.5 p in least width. The outer terminal spine is
22 u, the inner 53 p.

Leg 5 (Figure 52g) has a slender subrectangular
free segment, 41 x 9 u, ornamented with fewer and
smaller outer spinules than in the female, and
bearing two terminal naked setae 57 1 (outer) and
23 u (inner).

Leg 6 (Figure 52h) consists of the usual postero-
ventral flap on the genital segment bearing two
naked setae, 39 p and 52 .

The spermatophore (Figure 52i), attached to the
female in pairs, is 133 x 73 » (not including the
neck).

The color in life resembles that of the female,
but tends to be less reddish.

ErvyMoLocy.—The specific name astrictus (Latin,
bound closely or drawn together) alludes to the
proximal constriction of leg 5 in the female.

COMPARISON WITH RELATED SPECIES.—One of the
chief characters of the genus Acanthomolgus is the
possession of the formula 0-I;1I on the endopod of
leg 4. In seven species the inner margin of leg 5
in the female is not deeply indented proximally
and the inner process, if present, is broadly rounded
rather than toothlike (4. exilipes, A. gentilis, A.
fissisetiger, and A. varirostratus, all described as
Lichomolgus by Humes and Ho, 1968b; and A.
hians, A. telestophilus, and A. verseveldti, all
described as Lichomolgus by Humes and Ho,
1968d).

The two remaining species, 4. cuneipes (Humes
and Ho) and 4. longispinifer (Humes and Ho),
have an inner proximal toothlike process on the
free segment of leg 5 in the female, a feature which
suggests affinity with A. astrictus. In the female of
A. astrictus, however, the shape of the free seg-
ment of leg 5, with its proximal constriction and
distal expansion, is unlike that in those two species.
4. cuneipes further differs from the new species
in the absence of lateral spinules on the two long
median terminal setae on the caudal ramus and
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FIGURE 52.—Acanthomolgus astrictus, new species. Male: a, dorsal (A); b, urosome, dorsal (8);
¢, second antenna, postero-inner (E); d, maxilliped, outer (E); e, third segment of endopod of
leg 1, anterior (p); f, endopod of leg 4, anterior (p); g, leg 5, dorsal (p); h, leg 6, ventral (E);
i, spermatophore, attached to female, dorsal (B). Scale: A, 0.2 mm; B, 0.1 mm; b, E, 0.05 mm.
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in the 4 or 5 central teeth on the lash of the second
maxilla being stouter than the other teeth; and
A. longispinifer differs in the outer spine on the
first segment of the exopod of leg 1 being unusually
long.

Acanthomolgus bilobipes, new species
Ficures 53-55

TYPE MATERIAL—I11 @ @, 26 & & from a gor-
gonian, Antillogorgia acerosa (Pallas), in 3 m, Lime
Cay, near Kingston, Jamaica, 30 August 1959, col-
lected by AGH and RUG. Holotype ¢, allotype,
and 31 paratypes (8 Q @, 23 & &) deposited in
USNM, the remaining paratypes (dissected) in
the collection of AGH.

OTHER MATERIAL EXAMINED.—From Antillogorgia
acerosa: 9 29, 4 &4, in 7 m, Oistin’s Bay,
Christchurch, Barbados, 15 July 1959. From An-
tillogorgia elastica Bieschowsky: 7 2 2,2 & 4, in
4 m, lee side of Terremoto Reef (Cayo Terremoto),
southeast of La Parguera, southwestern Puerto Rico,
6 August 1959; and 10 2Q, 3 &4, in 3 m,
Terremoto Reef, 9 August 1959. All collected by
AGH and RUG.

All of the gorgonians had basket stars, Astrophy-
ton muricatum Lamarck, entwined about them.
Acanthomolgus bilobipes is believed to be associ-
ated with the gorgonian rather than with the basket
star, since it always occurred in washings of gor-
gonians and basket stars together, never in washings
of basket stars alone. Unfortunately, gorgonians
without basket stars were not examined in the
field. Doridicola astrophyticus, described elsewhere
in this work, is apparently an associate of basket
stars, since it was found in washings of these echino-
derms living apart from gorgonians.

FEMALE.—The body (Figure 53a) has a moder-
ately slender prosome. The length (without the
setae on the caudal rami) is 0.94 mm (0.86-0.98
mm) and the greatest width 0.45 mm (0.41-0.47
mm) based on ten specimens in lactic acid. The
ratio of the length to the width of the prosome
is 1.54:1. The ratio of the length of the prosome
to that of the urosome is 2.41:1. The segment of
leg 1 is set off dorsally from the cephalosome by a
transverse furrow. The epimeral areas of the pedi-
gerous segments are as indicated in the figure.

The segment of leg 5 (Figure 53b) is 64 x 122 p.
There is no ventral intersegmental sclerite between
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this segment and the genital segment. The genital
segment is 114 x 140 u in greatest dimensions, in
dorsal view of characteristic form (with slight
wings at the maximum width terminating in a
small knob). The areas of attachment of the egg
sac are located dorsolaterally near the middle of
the segment. Each area (Figure 53c) bears two long
naked setae, 28 u. The three postgenital segments
are 39 x 75 1, 32 x 69 p, and 30 x 68 1 from anterior
to posterior.

The caudal ramus (Figure 53d) is 23 x 28 n,
wider than long. The outer lateral seta is 68 u and
naked. The dorsal seta is 30 » and naked. The
outermost terminal seta is 91 u with proximal inner
spinules. The innermost terminal seta is 133 u
with bilateral spinules. The two long median
terminal setae are 345 p (outer) and 480 u (inner),
both with spinules and inserted between dorsal
(unornamented) and ventral (with a row of
spinules) flaps.

The body surface has a few hairs (sensilla) as
shown in Figure 53a,b.

The egg sac is unknown,

The rostrum (Figure 53¢) has a broadly rounded
posteroventral margin.

The first antenna (Figure 53f) is slender and
356 u long. The lengths of its seven segments
(measured along their posterior nonsetiferous
margins) are 24 (60 p along the anterior margin),
99, 22, 50, 50, 41, and 34 u respectively. The arma-
ture is 4, 13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete. All the setae are naked.

The second antenna (Figure 53g) has a small
seta and a few minute spinules on both first and
second segments. The third segment has three
setae. The fourth segment, 67 n along its outer
edge, 40 p along its inner edge, and 22 u wide, has
terminally two somewhat unequal claws, the stouter
one 35 p along its axis, the more slender one 33 u,
and five slender setae. All the setae are naked.

The labrum (Figure 53h) has two posteroventral
lobes.

The mandible (Figure 53i) resembles that in
other species of the genus. The paragnath, indicated
by broken lines in Figure 53c, is a small hairy lobe.
The first maxilla (Figure 53j) has three elements.
The second maxilla (Figure 53k) has the usual
form for the genus. The maxilliped (Figure 54a)
has a few spinules on the first segment. The second
segment has two unequal setae. The third segment



FIGURE 53.—Acanthomolgus bilobipes, new species. Female: a, dorsal (A); b, urosome, dorsal
(8); ¢, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (p); e, rostrum,
ventral (B); f, first antenna, dorsal (E); g, second antenna, anterior (F); h, labrum, with
paragnaths indicated by broken lines, ventral (c); i, mandible, posterior (c); j, first maxilla,
posterior (c); k, second maxilla, posterior (c). Scale: A, 0.5 mm; B, 02 mm; ¢, b, 0.05 mm; E, F,

0.1 mm,
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FiGURE 54.—Acanthomolgus bilobipes, new species. Female: a, maxilliped, posterior (c); b, area
between maxillipeds and first pair of legs, ventral (E); ¢, leg 1 and intercoxal plate, anterior
(E) ; d, leg 2 and intercoxal plate, anterior (E); e, third segment of endopod of leg 3, anterior

(E); £, leg 4 and intercoxal plate, anterior (E); g, free segment of leg 5, inner (F). Male: h,
dorsal (G) . Scale: ¢, 0.05 mm; E, F, 0.1 mm; ¢, 0.5 mm.
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has a barbed spine and a small setule and termi-
nates in a barbed spiniform process.

The ventral area between the maxillipeds and
the first pair of legs (Figure 54b) is not protuberant.
A line connects the bases of the maxillipeds.

Legs 1-4 (Figures 54c-f) are segmented and
armed as in other species of the genus. Leg 1
(Figure 54c) has a small posterior protrusion on
the outer side of the coxa. The inner coxal seta in
legs 1-3 is long and plumose, but in leg 4 it is
short (14 u) and naked. The inner margin of the
basis of legs 1-3 is haired, but in leg 4 it is smooth.
The exopod of leg 4 (Figure 54f) is 156 u long.
The first segment of the endopod is 36 x 24 u (not
including the spiniform processes), with the inner
distal spine 27 u and naked. The second segment
is 91 p long (with the processes) and 15 1 in least
width near the middle; the two terminal fringed
spines are 33 p (outer) and 63 p (inner). Both
segments have the outer margins haired.

Leg 5 (Figure 54g) has a free segment, 83 x 43 u,
its outer surface finely spinulose, its inner margin
bilobed. The two naked terminal setae are 57 n
and 95 u.
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Leg 6 is represented by the two setae near the
attachment of each egg sac (Figure 53¢).

The color in life in transmitted light is translucid
to very light tan, the eye red.

MaLE—The body (Figure 54h) has a prosome
more slender than in the female. The length (ex-
cluding the ramal setae) is 0.76 mm (0.72-0.79
mm) and the greatest width 0.28 mm (0.26-0.30
mm), based on ten specimens in lactic acid. The
ratio of the length to the width of the prosome is
1.81:1. The ratio of the length of the prosome to
that of the urosome is 1.93:1.

The segment of leg 5 (Figure 55a) is 33 x 76 n.
There is no ventral intersegmental sclerite. The
genital segment is 135 x 135 p. The four post-
genital segments are 23 x 52 n, 20 x 50 u, 14 x 48 g,
and 20 x 50 x from anterior to posterior.

The caudal ramus is similar to that of the female.

The body surface is ornamented with hairs as in
the female.

The rostrum is like that of the female.

The first antenna resembles that of the female
but has three additional aesthetes (Figure 54h), two
on the second segment and one on the fourth seg-

FIGURE 55.—Acanthomolgus bilobipes, new species. Male: a, urosome, dorsal (E); b, second
antenna, posterior (F); ¢, maxilliped, outer (F); d, third segment of endopod of leg 1, anterior
(c) ; e, third segment of endopod of leg 2, anterior (c). Scale: ¢, 0.05 mm; E, F, 0.1 mm.
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ment, so that the formula is 4, 13 4 2 aesthetes,
6, 3 4 1 aesthete, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 + 1 aesthete. The second antenna (Figure
55b) is much like that of the female, but the setae
on the first and second segments and one on the
third segment are finely pectinate, and segments 1,
2, and 4 have minute spinules on their inner sur-
faces.

The labrum, mandible, paragnath, first maxilla,
and second maxilla are like those of the female.
The maxilliped (Figure 55¢) has an unarmed first
segment. The second segment has two setae and
two rows of spines. The third segment is unarmed.
The claw is 185 u along its axis, with an unusually
large terminal lamella, weakly divided midway,
and with two very unequal proximal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that in the female.

Legs 1-4 are segmented as in the female. Leg 1
is armed as in the female except for the last seg-
ment of the endopod (Figure 55d) which has the
formula I,1,4. Leg 2 is similar to that of the female
but the last segment of the endopod (Figure 55¢)
has the middle spine weaker than the other two
and the inner spinous process much longer. Legs
3 and 4 are like those of the female.

Leg 5 (Figure 55a) has a slender free segment,
33 x 8 u, not bilobed as in the female. The two
terminal elements are 14 p and 44 u. The outer
surface of the free segment has only a few spinules.

Leg 6 (Figure 55a) is a posteroventral flap on the
genital segment bearing two slender naked setae
25 p and 36 n.

The spermatophore is unknown.

The color in life is like that of the female.

EtryMorLocY.—The specific name bilobipes (from
the Latin bis, twice; lobus, a lobe; and pes, a foot)
alludes to the bilobed inner margin of the free
segment of leg 5 in the female.

REMARKS.—Acanthomolgus bilobipes may be
separated from all other members of the genus by
the bilobed inner margin of the free segment of
leg 5 in the female and by the unusually large
terminal lamella on the claw of the male max-

illiped.
Acanthomolgus cuneipes (Humes and Ho, 1968)

Lichomolgus cuneipes Humes and Ho, 1968b, pPp. 17-20, figs.
84-96 [from the alcyonacean Sterconephthya acaulis Verse-
veldt, Nosy Bé, Madagascar].
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NEw HosT.—Several specimens from six colonies
of Dendronephthya mucronata (Piitter), in 1 m,
off Ampombilava, Nosy Bé, 26 September 1964,
collected by AGH.

Acanthomolgus fissisetiger (Humes and Ho, 1968)

Lichomolgus fissisetiger Humes and Ho, 1968b, pp. 14-17,
figs. 70-83 [from the alcyonaceans Sterconephthya acaulis
Verseveldt, Stereonephthya papyracea Kikenthal, and
Lemnalia elegans (May), region of Nosy Bé, Madagascar;
Dr. Verseveldt recently changed the host identification of
Stereonephthya papyracea to S. acaulis Verseveldt].

NEw RECORD.—22 9 @, 42 4 d', and 44 cope-
podids from three colonies of Stereonephthya
acaulis, in 15 m, Banc du Touareg, near Nosy Bé,
Madagascar, 1 September 1967, collected by AGH.

NEw HosT.—8 9 9, 5 & d, and 8 copepodids
from the alcyonacean Lemnalia humesi Verseveldt,
in 10 m, Pte. Lokobe, Nosy B¢, Madagascar, 18
July 1967, collected by AGH.

Acanthomolgus gentilis (Humes and Ho, 1968)

Lichomolgus gentilis Humes and Ho, 1968b, pp. 11-14, figs.
56-69 [from the alcyonaceans Dendronephthya mucronata
(Piitter) , Dendronephthya koellikeri Kiikenthal, Dendrone-
phthya stocki Verseveldt, Stereonephthya acaulis Verseveldt,
and Stereonephthya papyracea Kiikenthal, region of Nosy
Bé, Madagascar; Dr. Verseveldt recently changed the host
identification of Stereonephthya papyracea to S. acaulis
Verseveldt].

NEw RrEcorDs (all from Madagascar, collected by
AGH).—From Dendronephthya mucronata: 3 @ Q,
6 & &, and 13 copepodids, from single colony, in
3 m, Antsamantsara, Nosy B¢, 9 June 1967; 22 9 @,
23 4 &, and 14 copepodids, from single colony, in
4 m, Antsamantsara, Nosy B¢, 9 June 1967; many
specimens, from two colonies, in 10 m, Rocher du
N.E., Nosy Bé, 19 August 1967; and several speci-
mens, from single colony, in 24 m, north of Anka-
zoberavina, near Nosy Bé, 13°27.6’ S, 47°58.2" E,
25 August 1967.

From Dendronephthya sp.: many specimens, from
part of single colony, in 27 m, Banc des Fréres,
Isles Mitsio, near Nosy Bé, 12°58’ S, 48°28’ E, 17
August 1967.

From Stereonephthya acaulis: 43 @ @, 31 & d
and 76 copepodids, from single colony, in 4 m,
Antsamantsara, Nosy Bé, 9 June 1967; 6 Q @, 12
& &, and 7 copepodids, from single colony, in 2
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m, Ambatoloaka, Nosy B¢, 23 June 1967; 12 Q @,
243 4, and 27 copepodids, from single colony,
in 8 m, Pte. Lokobe, Nosy Bé, 25 July 1967; and
26 @ @, 38 &4, and 45 copepodids, from single
colony, in 17 m, near black buoy, north of Pte.
Ambarionaomby, Nosy Komba, near Nosy B¢, 5
August 1967.

NEW ALCYONACEAN HOsTs (all from Madagascar,
collected by AGH).—From Umbellulifera striata
(Thompson and Henderson): 2 @ 9, 4 & &, from
four colonies, in 17 m, in pass at Pte. Lokobe, Nosy
Bé, 25 August 1967.

From Dendronephthya lokobeensis Verseveldt:
3 ¢ 9,6 &4, from single colony, in 4 m, Antsa-
mantsara, Nosy Bé, 9 June 1967.

From Dendronephthya speciosa Kiikenthal: 3
2 9,10 & 4, and 1 copepodid, from single colony,
in 22 m, Tany Kely, near Nosy B¢, 17 June 1967;
20 99,19 g, and 4 copepodids, from single
colony, in 17 m, near black buoy, north of Pte.
Ambarionaomby, Nosy Komba, near Nosy B¢, 5
August 1967.

From Stereonephthya cordylophora Verseveldt:
many specimens, from single colony, in 24 m, north
of Ankazoberavina, near Nosy B¢, 12°27.6’ S,
47°58.2" E, 25 August 1967.

Acanthomolgus hales, new species
Ficures 56-58

TYPE MATERIAL—404 Q @, 581 & 4, and 646
copepodids from single colony of the gorgonian
Solenocaulon tortuosum Gray, on sand in 15 m,
in pass between Nosy Komba and Nosy Bé, north-
western Madagascar, 13 April 1966, collected by
R. Plante. Holotype 9, allotype, and 730 para-
types (280 Q@ @, 450 & &) deposited in USNM;
200 paratypes (100 @ @, 100 & &) in ZMA; and
the remaining paratypes and copepodids in the
collection of AGH.

OTHER MATERIAL EXAMINED (all from Soleno-
caulon tortuosum)—214 Q9 Q, 55 &'d', and 61
copepodids from single colony, in 15 m, in pass at
Pte. Lokobe, Nosy B¢, 13 June 1967; and 42 Q @,
29 g4, and 46 copepodids from four colonies,
in 18 m, in pass at Pte. Lokobe, Nosy B¢, 3 July
1967. All collected by AGH.

FEMALE—The body (Figure 56a) has a moder-
ately expanded prosome. The length is 0.81 mm
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(0.75-0.84 mm) and the greatest width 0.38 mm
(0.34-0.39 mm), based on ten specimens in lactic
acid. The ratio of the length to the width of the
prosome is 1.39:1. The ratio of the length of the
prosome to that of the urosome is 1.79:1.

The segment of leg 5 (Figure 56b) is 60 x 112 p.
Between that segment and the genital segment there
is a well-developed ventral intersegmental sclerite.
The genital segment is 138 x 120 u, a little longer
than wide and not greatly expanded, with two
pairs of hyaline lateral membranes. The areas of
attachment of the egg sacs are situated dorsolaterally
near the middle of the segment. Each area (Figure
56c) bears two small naked spiniform elements,
7 » and 9 p in length, with a pointed process be-
tween them. Medial to the larger element the
cuticular fold is produced as a small thornlike
prominence. The three postgenital segments are
35 x 58 u, 81 x 56 u, and 36 x 55 p from anterior
to posterior.

The caudal ramus (Figure 56d) is a little longer
than wide, 33 x 25 p. The outer lateral seta is 59 »
and the outermost terminal seta is 67 », both naked.
The dorsal seta is 32 p and very lightly feathered.
The innermost terminal seta is 135  with its inner
margin haired proximally and with a few minute
spinules distally. The two long median terminal
setae are 273 u (outer) and 330 g (inner), both
with a few widely spaced minute inner spinules
and both inserted between dorsal (unornamented)
and ventral (with a marginal row of spinules)
flaps.

The body surface is ornamented with a few
hairs (sensilla) as shown in Figure 56a,b. The
posteroventral margin of the anal segment bears
a row of spinules on both sides.

The egg sac (Figure 56a) is elongated, oval, 300
x 140 p, reaches beyond the caudal rami, and con-
tains many eggs about 40 u in diameter.

The rostrum (Figure 56a) is broadly rounded
posteroventrally.

The first antenna (Figure 56f) is 284 u long. The
lengths of the séven segments (measured along their
posterior nonsetiferous margins) are 25 (51 » along
the anterior margin), 85, 18, 37, 39, 28, and 26 »
respectively. The formula for the armature is 4,
13, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and 7
+ 1 aesthete. All the setae are naked.

The second antenna (Figure 56g) is 4-segmented.
Each of the first two segments bears a naked seta.



FIGURE 56.—Acanthomolgus hales, new species. Female: a, dorsal (A); b, urosome, dorsal (B);
c, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (p); e, rostrum, ventral
(E) ; f, first antenna, ventral (E); g, second antenna, anterior (F); h, labrum, with paragnaths
indicated by broken lines, ventral (p); i, mandible, posterior (p); j, first maxilla, anterior (p);

k, second maxilla, posterior (p); I/, maxilliped, postero-inner (p). Scale: A, 3, 02 mm; G, b,
0.05 mm; E, ¥, 0.1 mm.
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The third segment bears a naked spine and two
naked setae. The last segment, 75 u along its outer
edge, 47 p along its inner edge, and 20 u wide,
bears two terminal unequal claws. The stouter
claw is 43 n along its axis and the more slender
claw 32 p. Near the insertions of the claws are
five small hyaline elements.

The labrum (Figure 56h) has two broad postero-
ventral lobes.

The mandible (Figure 56i), paragnath (Figure
56h), first maxilla (Figure 565), and second maxilla
(Figure 56k) resemble those of A. exilipes (Humes
and Ho). The maxilliped (Figure 561) has two very
unequal setae on the second segment, the longer
seta barbed along one edge, the shorter seta naked.
The last segment bears a naked spine, a small
naked setule, and an incompletely articulated spini-
form process with minute barbules along one edge.
The first segment is ornamented with slender
spinules.

The ventral area between the maxillipeds and
the first pair of legs (Figure 57a) is not protuberant.
A sclerotized line connects the bases of the maxilli-
peds.

Legs 1-4 (Figure 57b-¢) have the same spine and
setal formula as in other species of the genus. The
inner coxal element of leg 4 is reduced to a small
naked setule 5 u long. The inner margin of the
basis of leg 4 is smooth instead of having a row of
hairs as in legs 1-3. The outer exopod spines of
leg 1 have relatively small numbers of barbs on
their proximal edges. The inner margins of the
second and third segments of legs 1-3 lack hairs.
The exopod of leg 4 is 146 u. The endopod of leg
4 has outer hairs on both segments. The first
segment is 30 x 27 p (not including the spinous
processes) and its inner distal naked spine is 32 u.
The second segment is 70 u long (including the
terminal spiniform processes), 25 u in greatest
width proximally, and 20 » in least width distally;
the outer terminal fringed spine is 21 u, the inner
spine is 53 u, inwardly fringed but outwardly
barbed.

Leg 5 (Figure 57f) has an elongated free seg-
ment 120 x 23 p (the width taken at the middle);
the width at the proximal inner expansion is 32 u.
The outer surface of the segment bears short, broad
spines. The two terminal setae are 57 p and naked
and 78 p with a narrow unilateral fringe. The seta
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on the body near the free segment is 33 u and
lightly feathered.

Leg 6 is probably represented by the two spini-
form elements near the area of attachment of the
egg sacs (Figure 56¢).

The color in life in transmitted light is opaque,
the eye red, the egg sacs grayish black.

MaLe.—The body (Figure 57g) is more slender
than in the female. The length is 0.64 mm (0.58-
0.67 mm) and the greatest width is 0.25 mm (0.24—
0.25 mm), based on ten specimens in lactic acid.
The ratio of the length to the width of the pro-
some is 1.65:1. The ratio of the length of the
prosome to that of the urosome is 1.59:1.

The segment of leg 5 (Figure 57h) is 32 x 57 n.
There is no ventral intersegmental sclerite. The
genital segment is 138 x 122 u. The four postgenital
segments are 19 x 40 u, 19 x 89 u, 13 x 37 u, and
21 x 39 p from anterior to posterior.

The caudal ramus is like that of the female,
but smaller, 23 x 19 p.

The surface of the body is ornamented with
hairs as in the female.

The rostrum is similar to that of the female.

The first antenna is segmented and armed as in
the female but has three additional aesthetes as in
A. astrictus. The second antenna is the same as in
the female, without sexual dimorphism.

The labrum, mandible, paragnath, first maxilla,
and second maxilla are like those of the female.
The maxilliped (Figure 57i) resembles in general
form that of A. varirostratus (Humes and Ho) but
the claw is shorter, 108 u along its axis (including
the terminal lamella), and more strongly recurved.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Legs 14 are segmented and armed as in the
female except for the last segment of the endopod
of leg 1 (Figure 58a) which has LI,4 instead of 1,5
as in the opposite sex. On the last segment of the
endopod of leg 2 (Figure 58b) the three spines
from outer to inner are 17.5, 15.5, and 22 p (in the
female 17, 14, and 22 u) and more strongly barbed
than in the opposite sex; and on the last segment
of the endopod of leg 3 (Figure 58¢) the spines are
20, 20, and 24 u (in the female 21, 18, and 26 u)
and also are more strongly barbed. The endopod
of leg 4 (Figure 58d) has a slightly more slender
second segment than in the female. The dimensions
of this endopod are as follows: first segment 22 x
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Ficure 57.—Acanthomolgus hales, new species. Female: a, area between maxillipeds and first pair
of legs, ventral (F); b, leg 1 and intercoxal plate, anterior (F); ¢, leg 2, anterior (F); d, third
segment of endopod of leg 3, anterior (F); e, leg 4, anterior (F); f, leg 5, dorsal (F). Male: g,
dorsal (A); h, urosome, dorsal (E); i, maxilliped, postero-inner (F). Scale: A, 02 mm; E, F,
0.1 mm.
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Ficure 58.—Acanthomolgus hales, new species. Male: a, endopod of leg 1, anterior (p); b, third
scgment of endopod of leg 2, anterior (p); ¢, third segment of endopod of leg 3, anterior (p);
d, endopod of leg 4, anterior (b); e, spermatophores, attached to female, dorsal (E). Scale: b,

0.05 mm; g, 0.1 mm,

17.5 u (without the spiniform processes) and its
spine 24 u; second segment 46 p long (including
the terminal spiniform processes), 14 u in greatest
width proximally, and 11 u in least width distally;
the outer terminal spine is 18 u, the inner spine
42 n.

Leg 5 (Figure 57h) has an elongated, slender
free segment, 30 x 7.5 u, without a proximal ex-
pansion. The outer surface bears a few small
spinules and the two terminal elements are 14 u
and 39 p.

Leg 6 (Figure 57h) consists of a posteroventral
flap on the genital segment bearing two naked
setae, 21 p and 30 p.

The spermatophore (Figure 58¢), attached to
the female in pairs, is oval, 104 x 55 1 (without the
neck). .

The color in life in transmitted light resembles
that of the female.

ETyMoLoGY.—The specific name hales (Greek
alng, in abundance) alludes to the great numbers
of this copepod (more than 1,600 specimens) found
on a single host colony (type collection).

REMARKs.—By the nature of the ornamentation
on the two long median setae on the caudal ramus,
A. hales may be distinguished from eight species

that have long spinules on these setae—A. exilipes
(Humes and Ho), A. fissisetiger (Humes and Ho),
A. gentilis (Humes and Ho), 4. hians (Humes and
Ho), A. longispinifer (Humes and Ho), 4. telesto-
philus (Humes and Ho), 4. verseveldti (Humes
and Ho), and A. astrictus and A4. bilobipes, de-
scribed above—and from two species that have
these setae naked—A. cuneipes (Humes and Ho)
and A. varirostratus (Humes and Ho). Extremely
high magnification is needed in order to determine
whether these setae are naked. There are, how-
ever, other characters more easily seen by which
the last two species may be separated from A. hales.
A. cuneipes differs from the new species by the
claws on the second antenna being shorter than
the greater length of the fourth segment and in
having a wedgelike inner expansion on leg 5 in the
female. A. varirostratus is unlike 4. hales in show-
ing sexual dimorphism in the rostrum and in hav-
ing hairs on the inner margin of the basis of leg 4.

Acanthomolgus hians (Humes and Ho, 1968)

Lichomolgus hians Humes and Ho, 1968d, pp. 719-725, figs.
90-108 [from the alcyonacean Siphonogorgia pichoni Ver-
seveldt, region of Nosy Bé, Madagascar; host originally
reported as Siphonogorgia pendula Studer].
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NEW RECORDS (species mixed with Acanthomol-
gus longispinifer and all from Siphonogorgia pi-
choni, collected by AGH).—1,266 @ 9, 713 & d,
and 260 copepodids, in 17 m, near black buoy be-
tween Pte. Ambarionaomby, Nosy Komba, and Pte.
de Tafondro, Nosy Bé, Madagascar, 5 August 1967;
491 9 9, 199 4 4. and 46 copepodids, in 25 m,
Tany Kely, a small island south of Nosy Bé, Mada-
gascar, 14 August 1967.

Acanthomolgus longispinifer (Humes and Ho,
1968)

Lichomolgus longispinifer Humes and Ho, 1968d, pp. 713-
719, figs. 69-89 [from the alcyonacean Siphonogorgia pich-
oni Verseveldt, Nosy Bé, Madagascar; host originally re-
ported as Siphonogorgia pendula Studer].

NEwW RECORDs (species mixed with Acanthomol-
gus hians and all from Siphonogorgia pichoni, col-
lected by AGH).—1,266 ¢ 9, 713 &4, and 260
copepodids, in 17 m, near black buoy between Pte.
Ambarionaomby, Nosy Komba, and Pte. de Tafon-
dro, Nosy Bé, Madagascar, 5 August 1967; 491 Q @,
199 & &', and 46 copepodids, in 25 m, Tany Kely,
a small island south of Nosy Bé, Madagascar, 14
August 1967.

Acanthomolgus plantei, new species
FiGURes 59-61

TYPE MATERIAL.—418 Q Q, 401 & 4, and 219
copepodids from a single colony of the alcyonacean
Umbellulifera striata (Thompson and Henderson),
in 47 m, 13°29 S, 48°06’ E, southwest of Nosy B¢,
Madagascar, 24 July 1967, collected by R. Plante.
Holotype @, allotype, and 770 paratypes (390
? 2,880 & &) deposited in USNM, the remaining
paratypes and the copepodids in the collection of
AGH.

OTHER MATERIAL EXAMINED (all from Umbelluli-
fera striata)—T75 Q 9, 31 & &, and 9 copepodids
from single colony, in 17 m, pass at Pte. Lokobe,
Nosy B¢, 23 August, 1967; 1 @, 3 & & from single
colony, in 17 m, pass at Pte. Lokobe, 23 August
1967; 4 @ @, 22 copepodids from four colonies, in
17 m, pass at Pte. Lokobe, 25 August 1967; and
97 2 9,32 &4, and 9 copepodids from two colo-
nies, in 17 m, pass at Pte. Lokobe, 27 August 1967.
All collected by AGH.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

FeEMALE.—The body (Figure 59a) has a moder-
ately broad prosome. The length is 0.91 mm (0.81-
099 mm) and the greatest width 0.43 mm
(0.42-0.45 mm), based on ten specimens in lactic
acid. The ratio of the length to the width of the
prosome is 1.44:1. The ratio of the length of the
prosome to that of the urosome is 2.48:1.

The segment of leg 5 (Figure 59b) is 78 x 127 n.
There is no clearly identifiable ventral interseg-
mental sclerite between this segment and the geni-
tal segment. The genital segment is 109 x 117 n,
slightly wider than long, its anterior three-fourths
with rounded lateral margins in dorsal view. The
areas of attachment of the egg sacs are located
dorsolaterally at about the middle of the segment.
Each area (Figure 59¢) bears two naked setae, 6 u
and 10 u, with a small pointed process between
them. The cuticular fold medial to the larger seta
is enlarged to form a beaklike process, much larger
than in A. hales. The three postgenital segments
are 33 x 72 4, 26 x 68 u, and 33 x 67 u from an-
terior to posterior.

The caudal ramus (Figure 59d) is only a little
longer than wide, 26 x 24 u. The dorsal seta is
22 u, the outer lateral seta 35 u, the outermost
terminal seta 44 u, and the innermost terminal
seta 88 u, all of them naked. The two long median
terminal setae are 166 » (outer) and 255 u (inner),
both with extremely short lateral spinules and both
inserted between dorsal (unornamented) and ven-
tral (with a marginal row of spinules) flaps.

The body surface is ornamented with hairs (sen-
silla) as indicated in Figure 59a,b. The postero-
ventral margin of the anal segment bears a row of
spinules on both sides.

The egg sac (Figure 59a) is elongated oval, 418
x 176 u, reaches far beyond the caudal rami, and
contains many eggs 50 u in diameter. (Egg sacs
transferred from 70 percent ethyl alcohol to lactic
acid disintegrated slowly, releasing the individual
€ggs:)

The rostrum resembles that of 4. hales.

The first antenna (Figure 59¢) is 312 u long.
The lengths of the seven segments (measured along
their posterior nonsetiferous margins) are 26 (55 »
along the anterior margin), 94, 20, 36, 46, 35, and
26 u respectively. The formula for the armature is
the same as in A. hales. All the setae are naked.

The second antenna (Figure 59f) is 4—segmented.
The first two segments are relatively short and ro-
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FiGURE 59.—Acanthomolgus plantei, new species. Female: a, dorsal (A); b, urosome, dorsal (B);
c, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (c); e, first antenna,
anterodorsal (p); f, second antenna, anterior (E); g labrum, ventral (F); h, mandible, posterior

(F) ; i, first maxilla, anterior (c); j, terminal segment of second maxilla, anterior (c). Scale:
A, 05 mm; B, 0.02 mm; c, F, 0.05 mm; b, E, 0.1 mm,
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bust, and their setae are very short; the first seg-
ment is ornamented with a few small spines near
the seta. The third segment bears two setae and a
vestige of a spiniform element which is hyaline and
only 2 p long. The fourth segment is 90 p along
the outer edge, 58 p along the inner edge, and
22.5 p wide, bearing two long unequal terminal
claws, the stouter claw 70 p along its axis, the more
slender claw 89 p. Near the insertion of the claws
are five small hyaline elements as in 4. hales.

The labrum (Figure 59g) has two broad postero-
ventral lobes, less truncated than in A. hales.

The mandible (Figure 59h) is similar to that of
A. varirostratus (Humes and Ho). The paragnath
is like that of A. hales. The first maxilla (Figure
59i) resembles that of A. exilipes (Humes and Ho).
The second maxilla also is much like that of A.
exilipes, but the spinules on the inner distal spine
are longer (Figure 595). The maxilliped (Figure
60a) resembles that of A. hales but is a little more
elongated.

The ventral area between the maxillipeds and
the first pair of legs is like that in A. hales.

Legs 1-4 (Figure 60b-¢) have the same spinal and
setal formula as in other species of the genus. The
inner coxal element of leg 4 is reduced to a small
naked setule 6 n long. The inner margin of the
basis of leg 4 is smooth instead of bearing a row
of hairs as in legs 1-3. The exopod of leg 4 is
136 p long. The endopod of leg 4 has hairs along
the outer margins of both segments and a few short
spinules on the inner margin of the second seg-
ment. The first segment is 36 x 28 p (not including
the processes) and its inner distal spine is 44 u and
finely barbed. The second segment is 68 p long
(including the terminal spiniform processes), 25
in greatest width proximally, and 16.5 p in least
width distally; the outer spine is 28 u, the inner
spine 55 u, both barbed.

Leg 5 (Figure 60f) has a free segment about
twice as long as wide in greatest dimensions. The
length is 79 p and the greatest width at the prox-
imal inner expansion is 37 p. The outer surface
of the segment bears relatively long spines. The
two terminal elements are 39 p and naked, and
66 w with a unilateral fringe. The seta on the
body near the insertion of the free segment is 34 p
and naked.

Leg 6 is probably represented by the two setae
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near the areas of attachment of the egg sacs (Figure
59c).

The color in life in transmitted light is opaque,
the eye red, the egg sacs gray.

MALE.—The body (Figure 60g) is more slender
than in the female. The length is 0.79 mm (0.72-
0.86 mm) and the greatest width 0.28 mm (0.26-
0.30 mm), based on ten specimens in lactic acid.
The ratio of the length to the width of the prosome
is 1.78:1. The ratio of the length of the prosome
to that of the urosome is 1.73:1.

The segment of leg 5 (Figure 60h) is 39 x 70 .
There is no ventral intersegmental sclerite. The
genital segment is longer than wide, 162 x 138 n.
The four postgenital segments are 28 x 53 n, 21
x 51 n, 14 x 50 1, and 23 x 51 u from anterior to
posterior.

The caudal ramus is similar to that of the fe-
male, but smaller, 23 x 21 n.

The surface of the body is ornamented with hairs
as in the female.

The rostrum is like that of the female.

The first antenna has the same armature as in
the male of A. astrictus but with three additional
aesthetes. The second antenna (Figure 60i) shows
sexual dimorphism. The setae on the first two seg-
ments are longer than in the female and both seg-
ments bear a few short spines. The spiniform
element on the third segment is well formed (12 u
long) and has a few minute barbules on one edge.
The fourth segment is 88 p along the outer edge,
63 u along the inner edge, and 23 n wide. The
terminal claws are 59 » and 76 n.

The labrum (Figure 605) has a form slightly dif-
ferent from that in the female.

The mandible, paragnath, first maxilla, and sec-
ond maxilla are like those in the female. The
maxilliped (Figure 61a) resembles that of A. hales.
The claw is 172 p along its axis and has on its
proximal area a few striations in addition to the
two unequal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Legs 14 are like those of the female, except for
the last segment of the endopod of leg 1 (Figure
61b), which is LL4. Slight sexual dimorphism oc-
curs on the last segment of the endopod of leg 2
(Figure 61c) where the three spines from outer to
inner are 19, 26, and 26 » (in the female 20, 15,
and 20 p); and on the last segment of the endopod
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FIGURE 60.—Acanthomolgus plantei, new species. Female: a, maxilliped, postero-inner (F); b, leg
1 and intercoxal plate, anterior (p); ¢, endopod of leg 2, anterior (p); d, endopod of leg 3,
anterior (D); e, leg 4, anterior (p); £, leg 5, dorsal (F) . Male: g, dorsal (A); h, urosome, dorsal
(8) ; i, second antenna, anterior (E); j, labrum, ventral (F). Scale: A, 0.5 mm; B, 0.2 mm; b, E,
0.1 mm; F, 0.05 mm.
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FIGURE 61.—Acanthomolgus plantei, new species. Male: a, maxilliped, ventro-outer (p); b,
endopod of leg 1, anterior (F); ¢, third segment of endopod of leg 2, anterior (¢); d, third
segment of endopod of leg 3, anterior (E); e, leg 5, dorsal (c). Scale: c, F, 0.05 mm; p, g, 0.1 mm.

of leg 8 (Figure 61d) where the spines are 24, 23,
and 34 n (in the female 26, 19, and 27.5 n). The
endopod of leg 4 is like that in the female.

Leg 5 (Figure 61¢) has a moderately short free
segment, 22 x 8 p, without a proximal expansion.
The dorsal surface bears a few broad spines. The
two terminal elements are 19 1 and 31 n.

Leg 6 (Figure 60h) is like that in A. hales, its
two setae being 23 u and 31 p.

The spermatophore, attached to the female in
pairs and resembling that of 4. hales, is 117 x 55 »
(without the neck).

The color in life in transmitted light is like that
of the female.

EryMmorocy.—This species is named for Dr.
Raphael Plante, Centre ORSTOM de Nosy B¢,
Madagascar, who, by SCUBA diving, collected the
colony of Umbellulifera striata on which the type
specimens were found.

REMARKS.—Acanthomolgus plantei may be sepa-
rated from all other species in the genus except
A. hales on the basis of the ornamentation of the
two long ramal setae, consisting of extremely short
lateral spinules. (As mentioned above, eight spe-
cies have long spinules on these setae, and in two
species the setae are naked.) The new species may

be distinguished from A. hales by the shape of the
genital segment and leg 5 in the female, and by
the nature of the ornamentation of leg 5 and the
degree of sexual dimorphism in the second antenna
of the male.

The vestigial nature of the spiniform element on
the third segment of the second antenna of the
female of A. plantei is a feature found in no other
species of Acanthomolgus.

Acanthomolgus telestophilus (Humes and Ho,
1968)

Lichomolgus telestophilus Humes and Ho, 1968d, pp. 725-
730, figs. 109-127 [from the telestacean Telesto arborea
Wright and Studer, Antany Mora, Isles Radama, Mada-
gascar, 14°06'10” S, 47°45’10” E.

Acanthomolgus varirostratus (Humes and Ho,
1968)

Lichomolgus wvarirostratus Humes and Ho, 1968b, pp. 2-7,
figs. 1-21 [from the alcyonaceans Dendronephthya mucron-
ata (Pitter), Dendronephthya regia Verseveldt, Dendrone-
phthya stocki Verseveldt, and Dendronephthya koellikeri
Kiikenthal, region of Nosy B¢, Madagascar].

NEw REcorDps (all from Madagascar, collected by
AGH).—From Dendronephthya mucronata: 8 Q @,
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7 & &, from single colony, in 4 m, Antsamantsara,
Nosy B¢, 9 June 1967; 6 @ 9,2 & &, and 2 copepo-
dids, from single colony, in 2 m, off Ampombilava,
Nosy Bé, 7 July 1967; 2 @ @, 4 & &', and 3 copepo-
dids, from single colony, in 24 m, Banc des Fréres,
Isles Mitsio, near Nosy Bé, 12°58” S, 48°28” E, 18
August 1967; many specimens, from four colonies,
in 10 m, Rocher du N.E., Nosy B¢, 19 August 1967;
many specimens, from two colonies, in 10 m,
Rocher du N.E., Nosy Bé, 19 August 1967; many
specimens, from single colony, in 25 m, north of
Ankazoberavina, near Nosy B¢, 13°27.6’ S, 47°58.2
E, 24 August 1967; and several specimens, from
single color.,, in 24 m, north of Ankazoberavina,
near Nosy Bé, 25 August 1967.

From Dendronephthya regia: 28 @ 9, 11 & &,
and 52 copepodids, from single colony, in 25 m,
north of Ankazoberavina, near Nosy Bé, 13°27.6 S,
47°58.2" E, 24 August 1967,

From Dendronephthya stocki: many specimens,
from single colony, in 25 m, north of Ankazobera-
vina, near Nosy Bé, 13°27.6’ S, 47°58.2" E, 24
August 1967.

From Dendronephthya sp.: many specimens, from
part of single colony, in 27 m, Banc des Fréres,
Isles Mitsio, near Nosy Bé, 12°58" S, 48°28" E, 17
August 1967.

NEw HosTs (all from Madagascar, collected by
AGH).—From Dendronephthya cirsium Kiiken-
thal: 7 29, 13 &4, and 9 copepodids, from
single colony, in 35 m, near Nosy B¢, 13°15’50” S,
48°08’35” E, 29 August 1967.

From Dendronephthya lokobeensis Verseveldt:
many specimens, from single colony, in 15 m, Pte.
Lokobe, Nosy B¢, 13 June 1967; 35 @ @, 14 & 4,
from seven colonies, in 18 m, in pass at Pte. Lo-
kobe, Nosy B¢, 30 August 1967.

From Dendronephthya speciosa Kiikenthal: 10
29,5 & d, and 7 copepodids, from two colonies,
in 10 m, Rocher du N.E., Nosy B¢, 19 August 1967.

From Stereonephthya cordylophora Verseveldt:
many specimens, from single colony, in 24 m, north
of Ankazoberavina, near Nosy Bé, 13°27.6’ S,
47°58.2" E, 25 August 1967.

Acanthomolgus verseveldti (Humes and Ho, 1968)

Lichomolgus verseveldti Humes and Ho, 1968d, pp. 694-702,
figs. 1-26 [from the alcyonacean Heteroxenia elisabethae
Kélliker, region of Nosy Bé, Madagascar].
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NEW ALCYONACEAN HoOsTs (collected by AGH).—
28 29,26 &4, and 68 copepodids from Xenia
lepida Verseveldt, in 10 m, Pte. Lokobe, Nosy B¢,
Madagascar, 18 July 1967; 3 ¢ 9, 3 &4, and 4
copepodids from Heteroxenia fuscescens (Hemp-
rich and Ehrenberg), in 20 m, Banc de Cinq Mé-
tres, near Nosy Bé, Madagascar, 6 August 1967.

Genus Amarda Humes and Stock, 1972

DiagNosis.—Body transformed. Urosome 5-seg-
mented in the female, 6-segmented in the male.
Caudal ramus with six short setae. Rostrum sub-
triangular but rounded posteroventrally. First an-
tenna 7-segmented, in the female with the formula
3 or4, 12 6, 3, 4 4+ 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete; in the male 3 or 4, 12 4 2
aesthetes, 6, 3 4 1 aesthete, 4 4 1 aesthete,
2 + 1 aesthete, and 7 + 1 aesthete. Second an-
tenna 3-segmented, with the armature 1, 1, 3
I, there being a single terminal claw.

Labrum with a median cleft separating the two
lobes. Mandible with its basal area having on its
convex side a slight rounded swelling followed
by a prominent winglike process and then by
a serrated fringe; its concave side beyond the in-
dentation having two lobes, one with small serra-
tions, the other with large serrations; lash relatively
short and smooth. First maxilla with four elements.
Second maxilla with the armature on the second
segment much reduced; lash short and reflexed.
Maxilliped in the female 3-segmented with a some-
what pointed tip; in the male 4-segmented (as-
suming the proximal part of the claw to be a fourth
segment) and unusual in lacking rows of spinules
on the second segment.

Legs 1-3 similar in both sexes with reduced ar-
mature. Legs 1, 2 with 3—-segmented exopods and
either 2- or 3—segmented endopods. Leg 3 with a
2-segmented exopod (0-0;LII or 0-0;II) but lack-
ing an endopod. Leg 4 absent in both sexes. Leg
5 in both sexes with a small free segment not clearly
delimited from the body bearing two terminal
setae. Leg 6 in the female represented by the two
setae and the spiniform process near the area of
attachment of each egg sac; in the male by a
posteroventral flap on the genital segment bearing
two setae.

Other features as in the species described below.

Associated with madreporarian corals.
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TyrE-spECiEs.—Amarda cultrata, new species.
EtrymoLocy.—The generic name is an anagram

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

of Radama I, a king of Madagascar who reigned
1810-1828. Gender feminine.

Key to Species of Amarda

Endopods of legs 1 and 2 two-segmented; leg 3 exopod with the formula 0-0-LII; caudal ramus

with the two median terminal setae broad and bladelike

A. cultrata

Endopods of legs 1 and 2 three-segmented; leg 3 exopod with the formula 0-0:1I; caudal

ramus with the two median terminal setae slender ... .

Amarda cultrata, new species
FIGURES 62-64

TYPE MATERIAL—2 Q @, 5 44 from single
colony of Favia sp., in 2 m, Ambariotelo, a small
island almost between Nosy Komba and Nosy B¢,
northwestern Madagascar, 23 May 1964, collected
by AGH. Holotype @, allotype, and 5 paratypes
(1 9,4 & &) deposited in USNM.

OTHER MATERIAL EXAMINED (all from Favia
sp.)—1 @ from several colonies, in 2 m, Pte. &
la Fi¢vre, Nosy Bé, Madagascar, 26 December 1963;
1 ,1 g from single colony, in 2 m, Ambariotelo,
23 May 1964; 2 2 9,5 & d', and 1 copepodid from
single colony, in 2 m, off Ampombilava, Nosy B¢,
26 September 1964; and 1 @, 1 & from single
colony, in 2 m, east of Ambariobe, a small island
almost between Nosy Komba and Nosy Bé, 4 Oc-
tober 1964. All collected by AGH.

FEMALE.—The body (Figure 62a,b) has a mod-
erately broad and flattened prosome. The length
(excluding the setae on the caudal rami) is 1.59 mm
(1.49-1.68 mm) and the greatest width 0.75 mm
(0.68-0.79 mm) based on four specimens in lactic
acid. The ratio of the length to the width of the
prosome is 1.29:1. The ratio of the length of the
prosome to that of the urosome is 1.51:1. The
segment of leg 1 is distinctly set off dorsally from
the cephalosome by a transverse furrow. The
epimeral areas of the segments of legs 1-8 are
prominent, but the segment which ordinarily
would bear leg 4 (absent in this species) lacks
such epimera.

The segment of leg 5 (Figure 62c) is 86 x 285 p.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 177 x 280 pn in greatest dimensions in
dorsal view, broadest in its anterior half. The areas
of attachment of the egg sacs are situated dorso-
laterally at the middle of the segment. Each area

. A. compta

(Figure 62d) bears two minute naked setae, 8 u
and 7 u, and a small spinous process. The three
postgenital segments are 109 x 169 u, 86 x 139 u,
and 138 x 127 u from anterior to posterior. The
posteroventral border of the anal segment is
smooth.

The caudal ramus (Figure 62¢) is 85 x 32 u, or
2.66 times longer than wide. The outer lateral
seta is 30 pu, the dorsal seta 28 n, the outermost
terminal seta 34 u, and the innermost terminal
seta 36 u, all of them naked. The two median
terminal setae are relatively short and broad, the
outer 53 u, the inner 82 u, both naked.

The body surface has numerous minute hairs
(sensilla) and refractile points.

The egg sac is unknown, but a few eggs were
attached to one female. The eggs are 115-130 p
in diameter.

The rostrum (Figure 62f) has a subtriangular
but rounded posteroventral margin. Between the
rostrum and the labrum there is a knoblike area
protruding ventrally.

The first antenna (Figure 62g) is 297 u long. It
is considered as 7-segmented, but the last two seg-
ments appear to be incompletely separated. The
lengths of the segments (measured along their pos-
terior nonsetiferous margins) are 33 (73 u along
the anterior margin), 96, 29, 36, 31, 21, and 11 »
respectively. The formula for the armature is 3,
12, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete, and
7 + 1 aesthete. All the setae are naked.

The second antenna (Figure 62h) is 3—segmented.
The first two segments bear a short inner seta. The
third segment (representing a fusion of two seg-
ments) bears on its inner side two small setae and
the suggestion (vaguely defined) of a very minute
third element. Terminally the segment has a
digitiform extension with a few minute spinules
and bears three small setae and a sinuous terminal
claw 39 p along its axis (Figure 62i).
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Ficure 62.—Amarda cultrata, new species. Female: a, dorsal (A); b, ventral (A); ¢, urosome,
dorsal (B) ; d, area of attachment of egg sac, dorsal (c); e, caudal ramus, dorsal (c); f, rostrum,
ventral (D); g, first antenna, with arrows indicating positions of additional aesthetes in male,
anterior (E); h, second antenna, posterior (E); i, tip of second antenna, anterior (F); j, labrum,
ventral (c). Scale: A, 05 mm; B, b, 02 mm; c, E, 0.1 mm; F, 0.05 mm.
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The labrum (Figure 62j) has two, weakly cleft,
posteroventral lobes.

The mandible (Figure 63a) has on the concave
side of the base a deep indentation followed by
two transverse lobes, one with a finely serrated
margin, the other with a coarsely serrated margin;
on the convex side there is a slight rounded swell-
ing and distally a very prominent winglike process
followed by a serrated hyaline fringe. The lash is
relatively short and smooth. Paragnaths could not
be identified with certainty. The first maxilla (Fig-
ure 63b) consists of a single segment bearing four
elements. The second maxilla (Figure 63c) is 2-
segmented. The first segment is large and unorna-
mented. The second segment is much modified,
with only one minute seta on its posterior surface
and with its stout short terminal lash reflexed and
bearing a row of prominent teeth. The maxilliped
(Figure 63d) is 3—segmented. The first segment is
unarmed. The second segment bears two very un-
equal minute inner setae and a row of extremely
small spines distally. The third segment bears a
blunt seta and a row of small spines near the
pointed tip.

The ventral area between the maxillipeds and
the first pair of legs (Figure 63¢) is not protuberant.
A fine line connects the bases of the maxillipeds.
The region immediately in front of the intercoxal
plate of leg 1 lacks the elongated sclerite seen in
most lichomolgids.

Leg 1 (Figure 63f) and leg 2 (Figure 63g) have
3-segmented exopods and 2-segmented endopods.
Leg 8 (Figure 63h) has a 2-segmented exopod but
lacks an endopod entirely. Leg 4 is absent.

The armature of the legs may be expressed as
follows:

P, coxa 0-0 basis 1-0 exp I-0; I-0; IILL1
enp 0-0; 12

P, coxa 0-0 basis 1-0 exp I-0; I-0; IILLI
enp 0-0; LII

P, coxa 0-0 basis 1-0 exp 0-0; LII
enp absent

P, absent

The coxa in all three legs lacks an inner seta.

Leg 4 is absent (Figure 62b), but there is a small
internal sclerotization indicating its former posi-
tion.

Leg 5 (Figure 63:) has a small unornamented
segment, 15.5 x 11 u, which is not clearly separated
from the body. It bears two terminal naked setae,
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40 u and 45 . The seta on the body near the seg-
ment is 50 p and naked.

Leg 6 is represented by the two setae on the area
of attachment of each egg sac (Figure 62d).

The color in life in transmitted light is opaque,
the ventrally placed eye red, the intestine light
brown, the ovary gray, the extruded eggs black.

MALE.—The body (Figure 64a) resembles in gen-
eral form that of the female. The length (not in-
cluding the ramal setae) is 1.31 mm (1.18-1.37
mm) and the greatest width 0.59 mm (0.54-0.63
mm), based on ten specimens in lactic acid. The
ratio of the length to the width of the prosome is
1.19:1. The ratio of the length of the prosome to
that of the urosome is 1.14:1.

The segment of leg 5 (Figure 64b) is 65 x 280 u.
There is no ventral intersegmental sclerite. The
genital segment is 146 x 264 u, much wider than
long. The four postgenital segments are 83 x 149 n,
88 x 188 1, 75 x 115 i, and 112 x 114 p from an-
terior to posterior.

The caudal ramus resembles that of the female.

The rostrum is like that of the female.

The first antenna is similar to that of the female
but has three additional aesthetes so that the for-
mula is 3, 12 4 2 aesthetes, 6, 3 4 1 aesthete,
4 4 1 aesthete, 2 -4 1 aesthete, and 7 4 1 aes
thete.

The second antenna, labrum, mandible, parag-
nath (?), first maxilla, and second maxilla are like
those of the female.

The maxilliped (Figure 64c) is slender and 4-
segmented (assuming that the proximal part of the
claw represents a fourth segment). The first seg-
ment is unarmed. The second bears two inner setae
and a few refractile areas but lacks the rows of
spinules commonly seen in other lichomolgids. The
small third segment is unarmed. The claw is 120 n
along its axis, lacks a terminal lamella and any in-
dication of division, and bears two very unequal
proximal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Legs 1-3 have the same segmentation and arma-
ture as in the female. The outer margin of the
second segment of the endopods of leg 1 (Figure
64d) and leg 2 may be smooth or may have 1-3
spiniform processes which are larger than those in
the female. Leg 4 is absent as in the female.
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FIGURE 63.—Amarda cultrata, new species. Female: a, mandible, posterior (), b, first maxilla,
posterior (F); ¢, second maxilla, anterior (F); d, maxilliped, anterior (F); e, area between
maxillipeds and first pair of legs, ventral (E); f, leg 1 and intercoxal plate, anterior (c); g, leg
2 and intercoxal plate, anterior (c); h, leg 3 and intercoxal plate, anterior (c); i, leg 5, dorsal
(F) . Scale: ¢, E, 0.1 mm; F, 0.05 mm.
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FIGURE 64.—Amarda cultrata, new species. Male: a, dorsal (A): b, urosome, dovsal (8); ¢,
maxilliped, inner (c); d, endopod of leg 1, anterior (c). Scale: A, 0.5 mm; 8, 0.2 mm; ¢, 0.1 mm,

Leg 5 is similar to that of the female, though the
segment is somewhat smaller and less clearly set
oft from the body.

Leg 6 (Figure 64b) consists of a posteroventral
flap on the genital segment bearing two naked
setae, 34 u and 39 n.

The spermatophore was not observed.

The color in life in transmitted light is opaque,
the eye red, the intestine brown.

EtyMoLoGY.—The specific name cultrata (Latin,
shaped like a knife) alludes to the two broad,
bladelike setae on the caudal ramus.

Amarda coipta, new species
Ficures 65, 66

TyYPE MATERIAL—4 @ Q, 4 &4 from single
colony of Favia sp. (the same colony in which 4.
cultrata was found), in 2 m, off Ampombilava,
Nosy Bé, northwestern Madagascar, 26 September
1964, collected by AGH. Holotype 9, allotype,
and 2 paratypes (1 @, 1 &') deposited in USNM,
the remaining paratypes (dissected) in the collec-
tion of AGH.

OTHER MATERIAL EXAMINED (also from Favia
sp.)—2 2 9,4 44, and 1 copepodid from single
colony (the same colony in which A4. cultrata was
found), in 2 m, east of Ambariobe, a small island
nearly between Nosy Komba and Nosy B¢, Mada-
gascar, 4 October 1964, collected by AGH.

FeEMALE.—The body (Figure 65a,b) has a large,
broad, thickened prosome. The length (without
the ramal setae) is 1.12 mm (1.06-1.20 mm) and
the greatest width 0.60 mm (0.57-0.62 mm), based
on four specimens in lactic acid. The ratio of the
length to the width of the prosome is 1.17:1. The
ratio of the length of the prosome to that of the
urosome is 2.46:1. The segment of leg 1 is dis-
tinctly delimited from the cephalosome by a dorsal
transverse furrow. The segment which ordinarily
would bear leg 4 (absent in this species) lacks
projecting epimera.

The segment of leg 5 (Figure 65¢) is 65 x 229 n.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 117 x 205 p. In dorsal view the lateral
borders of the segment are rounded; in lateral
view (Figure 65b) the dorsal surface is somewhat
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FIGURE 65.—Amarda compta, new species. Female: a, dorsal (A); b, lateral (A); ¢, urosome,
dorsal (B); d, area of attachment of egg sac, dorsal (c); e, caudal ramus, dorsal (c); f, first
antenna, posterior (p); g, leg 1, anterior (p); h, leg 2, anterior (p); i, leg 3, anterior (c);
I leg 5, dorsal (). Scale: A, 0.5 mm; B, 0.2 mm; ¢, E, 0.05 mm; p, 0.1 mm.



118

protruded. The areas of attachment of the egg sacs
are located dorsally behind the middle of the seg-
ment. Each area (Figure 65d) bears two small
naked setae, 6 p and 9 4, and a small spinous proc-
ess. The three postgenital segments are 47 x 120 u,
44 x 104 u, and 67 x 99 1 from anterior to posterior.
The posteroventral border of the anal segment is
smooth.

The caudal ramus (Figure 65¢) is 44 x 23 n, or
about 1.9 times longer than wide. It bears six
naked setae, all of them slender and shorter than
the ramus itself.

The body surface bears many small round re-
fractile areas (Figure 65a,b).

The egg sac is unknown.

The rostrum resembles that of the male, shown
in Figure 66c.

The first antenna (Figure 65f) is 233 p long. The
sixth and seventh segments are incompletely sepa-
rated as in the preceding species. The lengths of
the segments (measured along their posterior non-
setiferous margins) are 23 (61 u along the anterior
margin), 72, 17, 27, 27, 20, and 9 u respectively.
The formula for the armature is 4, 12,6, 3, 4 4 1
aesthete, 2 4 1 aesthete, and 7 4 1 aesthete. All
the setae are naked.

The second antenna, labrum, mandible, parag-
nath (?), first maxilla, second maxilla, maxilliped,
and ventral area between the maxillipeds and the
first pair of legs are similar to those in A. cultrata.

Leg 1 (Figure 65g) and leg 2 (Figure 65h) have
3-segmented exopods and endopods. Leg 3 (Fig-
ure 65¢) has a 2-segmented exopod but lacks an
endopod. Leg 4 is absent.

The armature of the legs is as follows:

P, coxa 0-0 basis 1-0 exp I-0; I-0; IILI2
enp 0-0; 0-0; I2
P, coxa 0-0 basis 1-0 exp I1-0; I-0; IILI2
enp 0-0; 0-0; LII
P, coxa 0 basis 1-0 exp 0-0; II
enp absent
P, absent

As in A. cultrata, the coxa in all three legs lacks
an inner seta and leg 4 is absent.

Leg 5 (Figure 655) has a small unornamented
segment only 8 u long which is not clearly de-
limited from the body.

Leg 6 is represented by the two setae on the area
of attachment of each egg sac (Figure 65d).

The color in life resembles that of 4. cultrata.
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MaLe—The body (Figure 66a) resembles in out-
line that of the female. The length (not including
the setae on the caudal rami) is 0.85 mm (0.81-0.92
mm) and the greatest width 0.42 mm (0.41-0.43
mm), based on four specimens in lactic acid. The
ratio of the length to the width of the prosome is
1.22:1. The ratio of the length of the prosome to
that of the urosome is 2.49:1.

“The segment of leg 5 (Figure 66b) is 55 x 213 p.
There is no ventral intersegmental sclerite. The
genital segment is 91 x 208 p, much wider than
long. The four postgenital segments are 42 x 107 u,
42 x 94 u, 34 x 87 1, and 62 x 78 u from anterior
to posterior.

The caudal ramus is like that of the female.

The rostrum (Figure 66¢), like that of the fe-
male, has a broad trilobate posteroventral margin.
In the midline between the rostrum and the la-
brum there is a large ventrally protruding knob.

The first antenna has three additional aesthetes,
as in the male of A. cultrata.

The second antenna, labrum, mandible, parag-
nath (?), first maxilla, and second maxilla resemble
those of the female. The maxilliped, its claw 108 p
along its axis, is similar to that in the male of 4.
cultrata. The ventral area between the maxillipeds
and the first pair of legs, legs 1-3, and leg 5 (with
its segment even smaller than in the female) re-
semble those of the female. Leg 4 is absent as in
the female.

Leg 6 (Figure 66b) is similar to that of the male
of A. cultrata.

The spermatophore was not observed.

The color in life resembles that of A. cultrata.

ETvyMoLoGy.—The specific name compta (Latin,
ornamented) refers to the small refractile areas or-
namenting the body surface.

REMARKs.—Amarda compta may be readily dis-
tinguished from A. cultrata by its small size, the
refractile areas scattered over the body surface, the
nature of the two median terminal setae on the
caudal rami (slender rather than broad), the num-
ber of setae on the first segment of the first an-
tenna (four rather than three as in A4. cultrata),
the segmentation of the endopod in legs 1 and 2
(3-segmented instead of 2-segmented as in 4. cul-
trata), and the number of spines on the second seg-
ment of the exopod in leg 3 (two rather than three
as in A. cultrata).
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Ficure 66.—Amarda compta, new species. Male: a, dorsal (A); b, urosome, dorsal (8); ¢,
rostrum, ventral (p). Scale: A, 05 mm; 8, 02 mm; b, 0.1 mm,

Amarda compta is similar to 4. cultrata in im-
portant ways, such as the transformed body, the
segmentation of the first antenna (with the last
two segments incompletely separated), the 3-seg-
mented second antenna, the nature of the labrum
and mouthparts, the absence of the endopod in leg
3, the absence of leg 4, and the reduction of leg 5.
The host of the two species is the same, Favia sp.

Genus Anchimolgus Humes and Stock, 1972

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six moderately short setae.
Rostrum weakly developed. First antenna 7-seg-
mented, in the female with the formula 4, 18, 6,
3, 4 4 1 aesthete, 2 4 1 aesthete, and 7 + 1
aesthete; in the male with 4, 13 4 2 aesthetes, 6,

3 + 1 aesthete, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete. Second antenna 4-segmented,
with the formula 1, 1, 3, and I 4 a few minute
elements, there being only a single short terminal
claw.

Labrum with a deep cleft separating the two
lobes. Mandible with the basal area beyond the
indentation having on its concave side two small
digitiform lobes followed by a serrated fringe and
on its concave edge two lobes with marginal spi-
nules; lash long. Paragnath a small hairy lobe.
First maxilla with three or four elements. Second
maxilla of the usual lichomolgid type. Maxilliped
in the female 3-segmented with a pointed tip; in
the male 4-segmented (regarding the proximal part
of the claw as a fourth segment).

Legs 1-4 with 3-segmented rami except for leg 4
endopod which is 2-segmented. Leg 4 exopod with

Key to Species of the Genus Anchimolgus

FEMALES

Free segment of leg 5 small, 36 x 17 u, much shorter than genital segment; caudal ramus about

B Ll e A. digitatus

Free segment of leg 5 elongated, 203 x 30 p, longer than genital segment; caudal ramus 2.65:1....

....................................................................................................................................... A. prolixipes
MALES

Genital segment a little wider than long; caudal ramus about 4.3:1 . ............ A. digitatus

Genital segment longer than wide; caudal ramus 2:1
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the third segment having ILI,5. Leg 4 endopod
with the formula 0-1;11, the seta being feathered.
Leg 1 endopod of the male with the third segment
IL,4 instead of I,5 as in the female. Leg 5 with a
free segment bearing two setae. Leg 6 in the fe-
male represented by the two setae and the process
near the area of attachment of each egg sac; in the
male by the ventral posterolateral flap on the geni-
tal segment bearing two setae.

Other features as in the species below.

Associated with madreporarians. :

TYPE-SPECIES.—Anchimolgus digitatus
and Ho).

EtyMoLoGcY.—The name is a combination of the
Greek words ayxt (near), suggesting the affinity of
this genus with other lichomolgids, and poAyos.
Gender masculine.

(Humes

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY
Anchimolgus digitatus (Humes and Ho, 1968)
FIGURE 67

Lichomolgus digitatus Humes and Ho, 1968a, pp. 357-359,
figs. 25-52 [from the hard coral Goniopora sp., Nosy Bé-
Madagascar].

NEw HosT.—1 Q, 1 & from Favia sp., in 5 m,
Nosy Taolankena, near Nosy B¢, Madagascar, 24
July 1964, collected by AGH.

NEw RECORD.—8 @ @, 7 &' 4, and 3 copepodids
from Goniopora sp., in 17 m, near black buoy
north of Pte. Ambarionaomby, Nosy Komba, near
Nosy Bé, Madagascar, 5 August 1967, collected by
AGH.

FIGURE 67.—Anchimolgus digitatus (Humes and Ho) . Female: a, dorsal; b, second antenna; c,
mandible; d, second maxilla; e, maxilliped; f, leg 4 and intercoxal plate. Male: g, dorsal. (From
Humes and Ho, 1968a, figs. 25, 31, 33, 36, 42, 44.) Length of female 1.89 mm, of male 1.55
mm.
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Anchimolgus prolixipes (Humes and Ho, 1968)

Lichomolgus prolixipes Humes and Ho, 1968a, pp. 359-362,
figs. 53-78 [from the hard corals Porites sp. cf. andrewsi
Vaughan, Porites sp. cf. nigrescens Dana, and Porites (Syn-
araca) sp., region of Nosy Bé, Madagascar].

NEw REcOrD.—28 @ @, 14 g &, and 16 copepo-
dids from Porites sp., in 2 m, off Ampombilava,
Nosy Bé, Madagascar, 5 June 1967, collected by
AGH.

Genus Andrianellus Humes and Stock, 1972

DiacNosis—Body modified. Urosome in the fe-
male 5-segmented, in the male 6—segmented. Cau-
dal ramus with six relatively short setae. Rostrum
with a weakly defined posteroventral margin. First
antenna 7-segmented, in the female with the for-
mula 4, 18, 6, 3, 4 4 1 aesthete, 2 4 1 aesthete,
and 7 4 1 aesthete, in the male with 4, 13 4 2
aesthetes, 6, 3 4 1 aesthete, 4 4 1 aesthete, 2
1 aesthete, and 7 4 1 aesthete. Second antenna
4-segmented, with the formula 1,1,3,1, there being
a single small terminal claw.

Labrum with an indentation separating the two
lobes. Mandible with the base divided by an in-
dentation into an unornamented proximal part
and a distal area having on its convex side a slen-
der spiniform process followed by a weakly ser-
rated fringe and on its concave side two lobes, one
with a single row of spinules, the other with two
rows; lash stout and moderately long. First maxilla
with four elements. Second maxilla of the usual
lichomolgid type, but the first segment bearing a
long digitiform process. Maxilliped 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 segment).

Legs 1-4 with 3-segmented rami except for leg 4
endopod which is 2-segmented. Formula for the
armature the same in both sexes. Leg 4 exopod
with the third segment having ILL5. Leg 4 endo-
pod 0-1;I. Leg 5 in both sexes with a free segment
(not clearly delimited from the body) with two
terminal setae. Leg 6 in the female represented by
the two seta near the area of attachment of each egg
sac; in the male by a posteroventral flap on the
genital segment bearing two setae.

Other features as in the species described below.

Associated with madreporarian corals.
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T YPE-SPECIES.—Andrianellus
species.

ETvyMoLocy.—The generic name is a combina-
tion of “Andrian-,” from Andrianampouinimerina,
the first king of Madagascar who reigned 1787-
1810, and the Latin diminutive suffix “-ellus.” Gen-
der masculine.

exsertidens, new

Andrianellus exsertidens, new species

FIGURES 68-70

TYPE MATERIAL.—I18 Q@ @, 10 & & from single
colony of the madreporarian Favia sp., in 2 m, Am-
bariotelo, a small island nearly between Nosy
Komba and Nosy B¢, northwestern Madagascar, 20
July 1967, collected by AGH. Holotype 9, allo-
type, and 20 paratypes (14 @ 9, 6 & &) deposited
in USNM; 2 paratypes (1 9,1 &) in ZMA; and
the remaining paratypes (dissected) in the collec-
tion of AGH.

OTHER MATERIAL EXAMINED.—2 Q@ 9,2 & &, and
1 copepodid from single colony of the madrepo-
rarian Platygyra daedala (Ellis and Solander), in
2 m, Pte. i la Fievre, Nosy Bé, 26 December 1963.

FEMALE—The body (Figure 68a,b) has a some-
what thickened prosome. The length (not includ-
ing the setae on the caudal rami) is 1.28 mm (1.26—
1.33 mm) and the greatest width 0.47 mm (0.44-
0.49 mm), based on ten specimens in lactic acid.
The ratio of the length to the width of the pro-
some is 1.4:1. The ratio of the length of the pro-
some to that of the urosome is 1.13:1. The segment
of leg 1 is fused with the cephalosome. The epi-
mera of the segments of legs 1-4 are as illustrated
in Figure 68a.

The segment of leg 5 (Figure 68¢) is 62 x 220 n.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 210 x 234 u, broadest anteriorly and ta-
pered posteriorly. The areas of attachment of the
egg sacs are dorsal in position, situated near the
middle of the segment. Each area (Figure 68d) has
two small naked setae, 8 p and 4 u, and a small
spinous process. The three postgenital segments
are 75 x 120 u, 57 x 96 u, and 68 x 93 p from an-
terior to posterior. The posteroventral border of
the anal segment bears a row of small spinules on
each side.



= SMITHSONIAN CONTRIBUTIONS TO Z00LOGY

FIGURE 68.—Andrianellus exsertidens, new species. Female: a, dorsal (A); b, lateral (A); ¢,
urosome, dorsal (B); d, area of attachment of egg sac, dorsal (c); e, caudal ramus, dorsal (p);
f, rostrum, ventral (g): g, first antenna, anterodorsal (p); h, second antenna, posterior (p);

i, labrum, ventral (p); j, mandible, posterior (F). Scale: A, 0.5 mm; B, 02 mm; c, F, 0.05 mm;
D, E, 0.1 mm.



NUMBER 127

The caudal ramus (Figure 68¢) is elongated, 120
x 31 u, or 3.87 times longer than wide. The outer
lateral seta is 39 u, the dorsal seta 22 u, the outer-
most terminal seta 42 p, the innermost terminal
seta 52 1, and the two median terminal setae 88 u
and 120 u (outer and inner respectively), all six
setae being naked. The tips of the two median
terminal setae are blunt.

The body surface has small hairs (sensilla) and
refractile points as in Figure 68a.

The egg sac is unknown.

The rostrum (Figure 68f) is a moderately elon-
gated lobe with a weakly defined posteroventral
margin. Between the rostrum and labrum there is
an oval protrusion.

The first antenna (Figure 68g) is 7-segmented
and slender, 278 u long. The lengths of the seg-
ments (measured along their posterior nonsetif-
erous margins) are 22 (44 p along the anterior
edge), 75, 30, 41, 40, 26, and 22 u respectively.
The formula for the armature is 4, 13, 6, 3, 4 4+ 1
aesthete, 2 4 | aesthete, and 7 4 1 aesthete. All
the setae are naked.

The second antenna (Figure 684) is 4—segmented.
Each of the first two segments bears a small inner
seta. The third segment has three such setae. The
fourth segment bears only a small terminal claw
20 p in length.

The labrum (Figure 68i) has two rounded
posteroventral lobes with somewhat lobate margins.

The mandible (Figure 68;) has on its concave
edge an indentation followed by two transverse
lobes, one with two rows of slender spinules and
the other with a single row of coarser spinules; on
its convex edge there is a slender spiniform process
followed by a weakly serrated hyaline fringe. The
lash is moderately long, stout, and sparsely barbed.
Paragnaths could not be identified with certainty.
The first maxilla (Figure 69a) has four elements.
The second maxilla (Figure 69b) is 2-segmented.
The large first segment has no armature, but bears
a long (60 u), slender, blunt, digitiform process
which may be seen in the whole animal extending
ventrally and anteriorly in lateral view (Figure
68b). The second segment bears two setae, one
barbed, the other naked, and terminates in a mod-
erately long lash with a row of spinules. The
maxilliped (Figure 69¢c) is 3—segmented. The first
segment is unarmed. The second segment bears
two minute setae. The third segment bears two
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small setae and terminates in a finely barbed spini-
form process.

The ventral area between the maxillipeds and
the first pair of legs (Figure 69d) protrudes ven-
trally. A line connects the bases of the maxillipeds.

Legs 1-4 (Figure 69e-h) have 3-segmented rami
except for the endopod of leg 4 which is 2-seg-
mented. The armature of these legs is as follows:

P, coxa 0-1 basis 1-0 exp I-0; I-1; IILL4
enp 0-1; 0-1; L5

P, coxa 0-1 basis 1-0 exp I-0; I-1; IILL5
enp 0-1; 02; LIL3

P, coxa 0-1 basis 1-0 exp I-0; I-1; IILL5
enp 0-1; 0-2; LII2

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

The coxa of legs 1-3 bears a long plumose inner
seta, but in leg 4 this seta is minute (6 ») and
naked. The inner margin of the basis is haired in
legs 1-3 but smooth in leg 4. The spines on all
four legs have smooth rather than barbed lamellae.
The exopod of leg 4 is 112 p long. The first seg-
ment of the endopod is 22 x 16.5 u, with its distal
inner plumose seta 30 u; the second segment, rather
almond-shaped, is 35 x 16.5 u (the length not in-
cluding the small spiniform process) and its termi-
nal spine 33 u. Both segments of the endopod have
outer marginal hairs.

Leg 5 (Figure 70a) has a small unornamented
segment 11 p long, not clearly set off from the body
and armed with two setae.

Leg 6 is represented by the two setae on the area
of attachment of each egg sac (Figure 684d).

The color in life in transmitted light is opaque,
the eye red.

MaLe.—The body (Figure 70b) resembles in its
general form that of the female. The length (with-
out the ramal setae) is 1.19 mm (1.17-1.22 mm)
and the greatest width 0.43 mm (0.42-0.44 mm),
based on ten specimens in lactic acid. The ratio
of the length to the width of the prosome is 1.39:1.
The ratio of the length of the prosome to that of
the urosome is 1.04:1. The segmentation and the
development of the epimera resemble the female.

The segment of leg 5 (Figure 70c) is 44 x 195 n.
There is no ventral intersegmental sclerite. The
genital segment is 230 x 234 u, about as long as
wide. The four postgenital segments are 65 x 99 u,
56 x 91 n, 42 x 82 1, and 60 x 83 u from anterior
to posterior.
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b,

area between maxillipeds and first

e, leg 1 and intercoxal plate, anterior (p); f, leg 2, anterior (p); g,

, first maxilla, posterior (F);

FicURE 69.—Andrianellus exsertidens, new species. Female: a

second maxilla, anterior (c);

pair of legs, ventral () ;

d,

¢, maxilliped, inner (c);

endopod of leg 3, anterior (p); h, leg 4 and intercoxal plate, anterior (p). Scale: c, F, 0.05 mm;

D, E, 0.1 mm,
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FIGURE 70.—Andrianellus exsertidens, new species. Female: a, leg 5, dorsal (F). Male: b, dorsal
(A) ; ¢, urosome, dorsal (B); d, maxilliped, inner (g). Scale: A, 0.5 mm; B, 02 mm; E, 0.1 mm;
F, 0.05 mm.

The caudal ramus is similar to that of the female,
but a little shorter, 107 x 30 u, or 3.57 times longer
than wide.

The body surface has hairs and refractile points
as in the female.

The rostrum resembles that of the female.

The first antenna is like that of the female, but
there are three additional, long aesthetes so that
the formula is 4, 13 4 2 aesthetes, 6, 3 | 1 aes-
thete, 4 + 1 aesthete, 2 4 1 aesthete, and 7
+ 1 aesthete.

The second antenna is similar to that of the fe-
male except that there is an additional row of small
spinules along the inner margin of the second seg-
ment proximal to the seta.

The labrum, mandible, paragnath (?), first
maxilla, and second maxilla are like those in the
female. The maxilliped (Figure 70d) is slender
and 4-segmented (assuming that the proximal part
of the claw represents a fourth segment). The first

segment is unarmed. The second segment bears a
seta with a bulbous base, a recurved seta, and a
row of spinules. The small third segment is un-
armed. The slender, slightly recurved claw is 185 u
along its axis including the terminal lamella, is
divided about midway, and bears proximally two
very unequal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Legs 1-5 are like those of the female.

Leg 6 is a posteroventral flap on the genital
segment bearing two naked setae, 22 p and 30 n.

The spermatophore was not observed.

The color in life resembles that of the female.

Etrymorocy.—The specific name exsertidens is
derived from the Latin words exsertus (protruded)
and dens (tooth or tusk), alluding to the extra-
ordinary toothlike process on the first segment of
the second maxilla.
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Genus Anisomolgus Humes and Stock, 1972

D1acNosts.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum rounded
posteroventrally. 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 4, 13 4 2 aesthetes, 6, 3 4 1 aesthete, 4
+ 1 aesthete, 2 4 1 aesthete, and 7 4 1 aesthete.
Second antenna 4-segmented, with the armature 1,
1, 3, I 4 several small elements, there being a
single terminal claw.

Labrum with the two lobes separated by a deep
cleft. Mandible with the basal area distal to the
indentation having on its convex side a scalelike
area with spinules followed by a serrated fringe
and on its concave side a row of spinules; lash long.
Paragnath a small hairy lobe. First maxilla with
three elements. Second maxilla of the usual licho-
molgid form. Maxilliped of the female 3-seg-
mented with a pointed tip; in the male 4-segmented
(assuming that the proximal part of the claw rep-
resents a fourth segment).

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Legs 1-4 with 3-segmented rami, except for leg
4 endopod which is 2-segmented. Third segment
of the exopod of legs 3 and 4 either ILL5 or
1ILL5. Leg 4 endopod with the formula 0-1;1,1,
the seta on the second segment being naked. Ar-
mature similar in both sexes except for leg 1 en-
dopod in the male where the last segment is I,1,4
instead of 1,5 as in the female. Leg 5 with a free
segment bearing two setae. Leg 6 in the female
represented by the two setae and the process near
the area of attachment of each egg sac; in the male
by a ventral posterolateral flap on the genital seg-
ment bearing two setae.

Other features as in the species below.

Associated with alcyonaceans.

TYPE-SPECIES.—Anisomolgus protentus (Humes
and Frost).

ETymoLocy.—The name is a combination of the
Greek avicos (unequal), referring to the spine and
the seta on the second segment of leg 4 endopod,
and polyos. Gender masculine.

REMARKS.—The male of A. spinipes is unknown.

Key to Species of the Genus Anisomolgus
FEMALES

Maxilliped of female with outer side of third segment not swollen and membranous ........ 2
. Third segment of leg 3 exopod with ILL5; free segment of leg 5 unornamented A. insolens
Third segment of leg 3 exopod with IILL5; free segment of leg 5 ornamented with
spinules
. Free segment of leg 5 relatively short (53 x) and straight; genital legmcnt expanded
laterally near the middle; caudal ramus about 2:1 ..................cccccooiiiin, A. protentus
Free segment of leg 5 long and slightly arcuate, about two-thirds as long as genital
segment; caudal ramus wider than Iong ..............cooooommoiiiiioieiinn A. spinipes

KNOWN MALEs

. Inner side of second segment of second antenna with a notched lamella ... . A. incisus
Inner side of second segment of second antenna with a striated membrane or spinules ....... 2
. This segment with a long striated membrane; third segment of leg 3 exopod with ILLS.......

......... A. insolens
This segment with rows of spinules; third segment of leg 3 exopod with IIL15. A. protentus

Anisomolgus protentus (Humes and Frost, 1964)

Ficure 71

Lichomolgus protentus Humes and Frost, 1964, pp. 148-150,
figs. 203236 (from the alcyonacean Sarcophyton sp.,
Ankify, on the mainland of Madagascar, near Nosy Bé;
the host later being described as Sarcophyton globosum
Tixier-Durivault, 1966].—Bouligand, 1966, p.

NEw HosT.—The alcyonacean Sarcophyton glau-
cum (Quoy and Gaimard), collected by AGH: 10
29,6 gd, and 11 copepodids from three colo-
nies, in 4 m, Antsamantsara, Nosy Bé, Madagascar,
9 June 1967; 24 Q Q, 26 & &', and 27 copepodids
from single colony, in 17 m, near black buoy north
of Pte. Ambarionaomby, Nosy Komba, near Nosy
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FIGURE 71.—Anisomolgus protentus (Humes and Frost). Female: a, dorsal; b, mandible; ¢, leg
4 and intercoxal plate. Male: d, dorsal. (From Humes and Frost, 1964, figs. 203, 214, 224, 226.)
Length of female 1.67 mm, of male 1.14 mm.

Bé 14 9 9,3 &4, and 13 copepodids from two
colonies, in 1 m, Ankify, near Nosy Bé, 23 August
1967.

Anisomolgus incisus (Humes and Ho, 1968)

Lichomolgus incisus Humes and Ho, 1968c, pp. 680-685,
figs. 148-167 [from the alcyonacean Sarcophyton ehren-
bergi Marenzeller, Nosy Bé, Madagascar].

NEw ReEcorp.—21 @ @, 16 &' &', and 14 copepo-
dids from single colony of Sarcophyton ehrenbergi,
in 4 m, Antsamantsara, Nosy Bé, 9 June 1967.

Anisomolgus insolens (Humes and Ho, 1968)

Lichomolgus insolens Humes and Ho, 1968c, pp. 668-674,
figs. 107-127 [from the alcyonacean Lobophytum crassum
Marenzeller, Nosy Bé, Madagascar].

Anisomolgus spinipes (Sewell, 1949)

Macrochiron (Macrochiron) spinipes Sewell, 1949, pp. 106-
108, fig. 27a-i [in weed washings, Nicobar Islands].

Macrochiron spinipes.—Stock, 1957, p. 382.
Lichomolgus spinipes.—Stock, 1957, p. 382.

REMARKs.—The male is unknown.

Genus Ascetomolgus Humes and Stock, 1972

DiacNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum broadly
rounded posteroventrally. First antenna 7-seg-
mented, in the female with the formula 4, 13, 6,
3, 4 4 1 aesthete, 2 4 1 aesthete, and 7 4 1 aes-
thete. Second antenna 4-segmented with the arma-
ture 1, 1, 3, II 4 5 setae, there being two terminal
claws.

Labrum with the two lobes separated by a deep
cleft. Mandible with the basal area distal to the
indentation having on its convex side a large
hyaline area followed by a serrated fringe and on
its concave side a row of spinules; lash very short.
Paragnath a small hairy lobe. First maxilla with



128

four elements. Second maxilla with its general
structure as in other lichomolgids, but the lash
of peculiar form and set off from the segment by
a break in the sclerotization. Maxilliped of the
female 3-segmented, with a pointed tip; in the
male 4-segmented (assuming the proximal part of
the claw to represent a fourth segment).

Legs 1-4 with 3-segmented rami, except for leg
4 endopod which is 2-segmented. Leg 4 exopod
with 1115, Leg 4 endopod with 0-1;II, the seta
on the first segment being naked. Armature similar
in both sexes except for leg 1 endopod in the male
where the formula of the third segment is IL4
instead of 15 as in the female. Leg 5 with a free
segment bearing two terminal setae. Leg 6 in the
female represented by the two setae and spiniform
process near the area of attachment of each egg
sac; in the male by a posteroventral flap on the
genital segment bearing two setae.

Other features as in the species described below.

Associated with octocorals.

TYPE-SPECIES.—Ascetomolgus plicatus, new spe-
cies.

EtrymMoLocy.—The name is formed from the
Greek words aomtog (curiously made), alluding to
the form of the lash on the second maxilla, and
nokyos. Gender masculine.

REMARKs.—The genus Ascetomolgus resembles
the genera Colobomo!gus and Contomolgus in
having a large protruding hyaline area (instead
of a scale with spinules) on the convex edge of the
base of the mandible and in having the formula
ILL5 (instead of IILL5) on the third segment
of the exopod of leg 4. In addition, it is unlike
Colobomolgus in having two claws (instead of one
claw) on the last segment of the second antenna.

Ascetomolgus plicatus, new species
Ficures 72-74

TYPE MATERIAL—6 9 Q, 6 4'd from three
colonies of the alcyonmacean Studeriotes semperi
(Studer), in 17 m, on sandy bottom in pass be-
tween Nosy Komba and Nosy Bé, northwestern
Madagascar, 23 August 1967, collected by AGH.
Holotype 9, allotype, and 6 paratypes (3 @ Q, 3
d' d') deposited in. USNM and the remaining
paratypes (dissected) in the collection of AGH.

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

OTHER MATERIAL EXAMINED.—6 Q2 9, 4 g¢
from single colony of Studeriotes semperi, in the
same locality as type material, 25 August 1967.

FEMALE—The body (Figure 72a) has a moder-
ately slender prosome. The length (excluding the
ramal setae) is 0.85 mm (0.78-0.90 mm) and the
greatest width is 0.42 mm (0.40-0.45 mm), based on
five specimens in lactic acid. The ratio of the
length to the width of the prosome is 1.38:1. The
ratio of the length of the prosome to that of the
urosome is 2.21:1. The segment of leg 1 is dis-
tinctly separated dorsally from the head by a trans-
verse furrow. The epimeral areas of the segments
of leg 1-4 are more or less rounded.

The segment of leg 5 (Figure 72b) is 52 x 128 n.
There is a short ventral intersegmental sclerite
between that segment and the genital segment. The
genital segment is 122 x 135 u in greatest dimen-
sions, a little wider than long, in dorsal view dis-
tinctly divided transversely into two parts, the
smaller posterior part being 118 u in width; in ven-
tral view the segment is entire, without a trans-
verse division. The areas of attachment of the egg
sacs are located dorsolaterally near the middle of
the anterior part of the genital segment. Each area
(Figure 72c) bears two small naked setae, 8 u and
9 u, with a small spiniform process between them.
The three postgenital segments are 31 x 74 »,
19 x 57 u, and 23 x 61 u from anterior to posterior.
The anal segment has on its posteroventral margin
on both sides a row of very small spinules.

The caudal ramus (Figure 72d) is quadrate,
24 x 24 p. The outer lateral seta is 96 p, the dorsal
seta 30 u, and the outermost terminal seta 140 u,
all three of these setae being naked. The inner-
most terminal seta is 208 u and usually naked,
though in one female there were a few inner hairs
proximally. The two long median terminal setae
are 340 p (outer) and 450 u (inner), both with
prominent lateral spinules along their midregions
and both inserted between dorsal (unornamented)
and ventral (with a marginal row of minute
spinules) flaps.

The surface of the body is ornamented with a
few small hairs (sensilla) as in Figure 72a.b.

The egg sac (Figure 72a) is moderately elongated,
410 x 198 u, reaches far beyond the caudal rami,
and contains many eggs rather loosely bound to-
gether, each egg about 49 p in diameter.
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FIGURE 72.—Ascetomolgus plicatus, new species. Female: a, dorsal (A); b, urosome, dorsal (B);
c, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (c); e, rostrum, ventral

(8); f, first antenna, ventral (B); g, second antenna, anterior (p); h, labrum, ventral (g); i,
mandible, posterior (E); j, paragnath, ventral (c); k, first maxilla, posterior (E). Scale: A, 05

mm; B, b, 0.1 mm; c, E, 0.05 mm.
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The rostrum (Figure 72¢) has a well-defined and
broadly rounded posteroventral margin.

The first antenna (Figure 72f) is 305 u long.
The lengths of the seven segments (measured
along their posterior nonsetiferous margins) are
as follows: 18 (45 p along the anterior margin),
80, 23, 47, 44, 35, and 29 u respectively. The formula
for the armature is 4, 13, 6, 3, 4 4 1 aesthete,
2 + 1 aesthete, and 7 4 1 aesthete. All the setae
are naked.

The second antenna (Figure 72g) is 4-segmented.
The first and second segments bear an inner seta.
The third segment has three inner setae, one of
them bent. The fourth segment, 65 u along its
outer edge, 44 u along its inner edge, and 17 u
wide, bears two unequal terminal claws, 45 » and
35 u, along their axes and five hyaline setae. All the
setae are naked.

The labrum (Figure 72h) has two rather narrow
posteroventral lobes.

The mandible (Figure 72i) has on the concave
side of its basal region a moderately deep in-
dentation followed by a row of spinules; on the
convex margin there is a large, protruding, very
hyaline area followed by a serrated fringe. The
lash is very short and finely barbed. The paragnath
(Figure 72j) is a small hairy lobe. The first maxilla
(Figure 72k) has four elements. The second maxilla
(Figure 73a) has a large unornamented first seg-
ment. The slender second segment bears a minute
outer (ventral) setule, a surficial posterior seta
finely barbed along one edge, and an inner (dorsal)
seta similarly barbed along one edge; the segment
terminates in a long lash of peculiar form delimited
from the segment by a break in the sclerotization.
The proximal spinose margin of the lash is pro-
truded ventrally, thus giving the lash the ap-
pearance of being folded. The maxilliped (Figure
73b) is 3-segmented. The first segment is unarmed.
The second segment bears two very unequal setae,
the longer one barbed. The third segment, bearing
a small naked seta and a bilaterally barbed spine,
terminates in a bilaterally barbed spiniform proc-
ess.
The ventral area between the maxillipeds and
the first pair of legs (Figure 73¢) is not protuberant.
A sclerotized line connects the bases of the maxilli-
peds.

Legs 1-4 (Figures 73d-g) have trimerous rami
except for the endopod of leg 4 which is 2-seg-
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mented. The armature is like that of species of
Metaxymolgus—for example, M. cuspis (Humes).
The inner seta on the coxa of legs 1-3 is long and
plumose, but in leg 4 it is minute (7 1) and naked.
The inner margin of the basis is haired in legs
1-3 but naked in leg 4. The exopod of leg 4 is
138 u long, its last segment having the formula
ILL5. The first segment of the endopod is 28 x 24
n (not including the spiniform processes), with its
inner distal seta 21 u and naked. The second seg-
ment is 61 u long, 22 p in greatest width, and
15,5 n in least width (including the spiniform
processes), and its two terminal fringed spines are
26 u (outer) and 48 u (inner). Both segments have
outer hairs and, in addition, the second segment
bears minute terminal spinules.

Leg 5 (Figure 73h) has a free segment, 80 x 33 p
(greatest dimensions including the ventral terminal
pointed process), broadest proximally and tapering
distally. Its outer surface bears a few very small
spinules. The two terminal elements consist of a
slender naked seta, 67 u, and a stouter somewhat
spiniform seta, 72 u, with a unilateral fringe. The
seta on the body near the free segment is 55 u
and naked; near its insertion there are a few mi-
nute spinules.

Leg 6 is probably represented by the two setae
and the spiniform process near the attachment of
each egg sac (Figure 72c).

The color in life in transmitted light is opaque,
the eye red, the egg sacs gray.

MALE—The body (Figure 73i) resembles that
of the female in general form. The length (not
including the setae on the caudal rami) is 0.72 mm
(0.68-0.74 mm) and the greatest width 0.31 mm
(0.29-0.32 mm), based on six specimens in lactic
acid. The ratio of the length to the width of the
prosome is 1.45:1. The ratio of the length of the
prosome to that of the urosome is 1.60:1.

The segment of leg 5 (Figure 74a) is 42 x 81 n.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 159 x 155 p. The four postgenital seg-
ments are 26 x 49 p, 26 x 47 u, 15.5 x 42 u, and
18 x 47 p from anterior to posterior.

The caudal ramus is like that of the female, but
smaller, 21 x 21 u. The proximal inner hairs on
the innermost terminal seta are present more often
than in the female.
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FIGURE 73.—Ascetomolgus plicatus, new species. Female: a, second maxilla, posterior (E), b,
maxilliped, anterior (E), c, area between maxillipeds and first pair of legs, ventral (B); d, leg 1
and intercoxal plate, anterior (B); ¢, leg 2 and intercoxal plate, anterior (8); f, third segment

of endopod of leg 3, anterior (B); g, leg 4 and intercoxal plate, anterior (8); h, leg 5, dorsal
(v) . Male: i, dorsal (A). Scale: A, 0.5 mm; B, p, 0.1 mm; E, 0.05 mm.
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The surface of the body has a few small hairs
(sensilla) as in the female.

The rostrum is like that of the female.

The first antenna resembles that of the female
but has three additional aesthetes so that the
formula is 4, 13 4 2 aesthetes, 6, 3 + 1 aesthete,
4 4 1 aesthete, 2 4- 1 aesthete, and 7 + 1 aesthete.

The second antenna also is similar to that of the
female but it shows sexual dimorphism in having
very small spinules on the inner surfaces of the
first, second, and fourth segments.

The labrum, mandible, paragnath, first maxilla,
and second maxilla are like those in the female.
The maxilliped (Figure 74b) is 4-segmented (as-
suming that the proximal part of the claw repre-
sents a fourth segment). The first segment is
unornamented. The second segment bears two
naked setae and a row of spines. The small third
segment is unornamented. The claw is 139 n along
its axis (including the prominent terminal lamella)
and shows a weak division midway. Its concave
margin has a few small serrations proximal to the
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division. The claw bears two very unequal proxi-
mal setae, the longer one finely barbed.

The ventral area between the maxillipeds and
the first pair of legs resembles that of the female.

Legs 1-4 are segmented as in the female, with
the spine and setal formula as in that sex except
for the last segment of the endopod of leg 1
(Figure 74c) which has the formula 11,4 (the
outer spine being 21 u, the inner 20 u) instead of
I,5. Sexual dimorphism is expressed also in the
last segment of the endopod of leg 2 (Figure 74d)
where the three spines, from outer to inner, are
13 n, 7 1, and 17 u (instead of 20 u, 16.5 u, and
25 u in the female). Legs 3 and 4 are like those of
the female.

Leg 5 (Figure 74¢) has an elongated free seg-
ment, 38.5 x 8.5 u, not expanded proximally and
bearing a few outer small spinules. It carries
terminally a long naked seta, 46 u, and a short
spiniform element, 21 g, with a serrated fringe along
one edge. The adjacent naked seta on the body is
40 n.

FIGURE 74.—Ascetomolgus plicatus, new species. Male: a, urosome, dorsal (F); b, maxilliped, inner
(E) ; ¢, endopod of leg 1, anterior (E); d, third segment of endopod of leg 2, anterior (E); e,
leg 5, dorsal (c); f, leg 6, ventral (E). Scale: c, E, 0.05 mm; F, 02 mm.
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Leg 6 (Figure 74f) consists of a posteroventral
flap on the genital segment bearing two naked
setae, 41 u and 44 u, and a small spiniform process.

The spermatophore was not observed.

The color in life is like that of the female.

EtymoLocy.—The specific name plicatus (Latin,
folded) refers to the folded appearance of the lash
of the second maxilla.

Ascidioxynus Humes and Stock, 1972

DiagNosis.—Body cyclopiform. Urosome in the
female 5-segmented, in the male 6-segmented.
Caudal ramus with six setae. Rostrum triangular
or pointed. First antenna 7-segmented, in the fe-
male with the armature 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 aes-
thete, 2 4 1 aesthete, and 7 4 1 aesthete. Second
antenna 4-segmented, with the formula 1, 1, 3, and
2 terminal claws 4 5 setae.

Labrum with two lobes separated by a median
indentation. Mandible of simple form, with a
slender base merging into a long bipectinate blade
and lash. Paragnath a small lobe. First maxilla
with three elements. Second maxilla of the usual
lichomolgid type. Maxilliped in the female 3-
segmented, with very small and indistinct third
segment; in the male 4-segmented (assuming that
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the proximal part of the claw represents a fourth
segment).

Legs 1-4 with 3-segmented rami, except leg 4
endopod which is 2-segmented. Armature licho-
molgidiform in pattern. Leg 4 exopod with the
third segment having ILL5. Leg 4 endopod with
the formula 0-1;IL1. Leg 1 endopod with the same
formula in both sexes. Leg 5 with a free segment
bearing two terminal elements. Leg 6 represented
by two setae near the genital openings.

Other features as in the species described below.

Associated with ascidians.

Type-sPECIES.—Ascidioxynus floridanus, new spe-
cies.

EtymMoLocy.—The generic name is a combination
of agudiov, alluding to acidians, and Evvog, com-
panion or partner. Gender masculine.

REMARKs.—Ascidioxynus resembles species of
Lichomolgus Thorell, from ascidians, in the simple
form of the mandible. The genus differs notably
from such species, however, in the armature of the
endopod of leg 4 (0-1,II in Lichomolgus).

The formula for the endopod of leg 4 in 4s-
cidioxynus (0-1;11,1) suggests a relationship with
Stellicola Kossmann and Synstellicola Humes and
Stock. However, in those genera (mostly associated
with echinoderms) the second antenna is 3-seg-
mented and the mandible has a more complex
form.

Key to Species of the Genus Ascidioxynus

FEMALES

1. Caudal ramus a little wider than long (30 x 38 u) A. jamaicensis

Caudal ramus longer than wide

2. Genital segment elongated in dorsal view, 195 x 138 u, broadest near the middle; free

segment of leg 5 with an inner proximal expansion without a lamella

A. bermudensis

Genital segment less elongated in dorsal view, 160 x 140 u, broadest behind the midregion;
free segment of leg 5 with an inner proximal expansion bearing a hyaline lamella with

a serrated margin ... ...

........................................................... A. floridanus

MALEs

1. Leg 1 showing slight sexual dimorphism in the stronger development of the obtusely
tipped inner coxal seta; both setae on second segment of maxilliped strongly bent

............................................... 4.
Leg 1 not showing sexual dlmorphxsm with inner coxal seta plumose; setae on second
segment of maxilliped not strongly bent ... 2
. Second segment of maxilliped with one modified seta (Figure 76k) and one straight
seta; genital segment with sides subparallel in dorsal view ..., A.

Second segment of maxilliped with two straight setae; genital segment with slightly
rounded margins in dorsal view



134

Ascidioxynus floridanus, new species
Ficures 75, 76

TYPE MATERAL—3 Q9Q, 3 44 from the
pharynx of two large solitary ascidians (unidenti-
fied), dredged in 13-14 fathoms, 290°-340° north-
west of wreck buoy on chart 1113, 15-25 miles from
Key West, Florida, in the Gulf of Mexico, August
1951. Holotype @, allotype, and 3 paratypes (2
Q2 9,1 &) deposited in USNM and the remaining
paratypic male (dissected) in the collection of
AGH.

OTHER MATERIAL EXAMINED.—1 @, 1 & from a
large unidentified solitary ascidian, = 3.5 miles
SW of Longboat Pass, Sarasota Bay, on the Gulf
coast of Florida, 9 February 1951, collected by J. B.
Knight; and 2 @ 9, 1 & from single ascidian, in
56 fathoms, = 3.5 miles SW of Longboat Pass,
Sarasota Bay, Florida, 24 March 1951, collected
by J. B. Knight. Both collections in USNM
(190466).

FEMALE.—The body (Figure 75a) is moderately
slender, and in lateral view the prosome has ap-
proximately the same relative thickness as in
Henicoxiphium redactum Illg and Humes (1971).
The length (excluding the ramal setae) is 1.13 mm
(1.01-1.22 mm) and the greatest width 0.43 mm
(0.35~0.47 mm), based on three specimens in lactic
acid. The segment of leg 1 is separated from the
cephalosome by a dorsal transverse furrow. The
epimeral areas of the pedigerous segments are as
indicated in the figure. The ratio of the length
to the width of the prosome is 1.55:1. The ratio of
the length of the prosome to that of the urosome
is 1.75:1.

The segment of leg 5 (Figure 75b) is 78 x 135 n.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 169 x 140 u, in dorsal view is broadest
just behind the middle and gently contracted
posteriorly, and bears a posteroventral row of
spines. The areas of attachment of the egg sacs are
situated dorsolaterally in front of the widest part
of the segment. Each area (Figure 75c) bears two
naked setae, about 17 p, and a minute spiniform
process. The three postgenital segments are 83 x
60 p, 73 x 48 p, and 70 x 55 p from anterior to
posterior. The posteroventral borders of the first
two postgenital segments bear a row of spines and
the posteroventral border of the anal segment
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bears on each side a row of minute spinules.

The caudal ramus (Figure 75d) is moderately
short, 49 x 34 u in greatest dimensions, or 1.44
times longer than wide. The outer lateral seta is
70 u, the dorsal seta 75 u, the outermost terminal
seta 130 u, the innermost terminal seta 143 u, and
the two long median terminal setae 200 x4 (outer)
and 360 p (inner), both inserted dorsally to a ventral
flap which bears a marginal row of small spinules.
All six setae art naked, but the two long median
terminal setae have a lamella along one edge (on
the inner edge of the outer seta and on the outer
edge of the inner seta).

The surface of the body bears a few hairs (sen-
silla) as indicated in Figure 75a.

The egg sac is unknown.

The rostrum (Figure 75¢) is a triangular, bluntly
pointed beak.

The first antenna (Figure 75f) is 7-segmented
and 289 u long. The lengths of the segments
(measured along their posterior nonsetiferous mar-
gins) are 23 (58 p along the anterior margin), 69,
283, 50, 43, 28, and 18 u respectively. The formula
for the armature is 4, 13, 6, 3, 4 4- 1 aesthete, 2 4 1
aesthete, and 7 4 1 aesthete. All the setae are
naked.

The second antenna (Figure 75g) is 4-segmented,
with the separation between the third and fourth
segments strong on the anterior (inner) surface
but weak on the posterior (outer) surface. The first
and second segments bear a small inner seta. The
third segment bears three setae, one much shorter
than the other two. The fourth segment, 78 »
along its outer edge, 50 p along its inner edge, and
24 n wide, bears terminally two claws, 35 u along
their axes, and five slender setae. All the setae are
naked.

The labrum (Figure 75h) has a short nipple-
like protusion on the margin of both posteroventral
lobes.

The mandible (Figure 75¢) is slender, its concave
side without a pronounced indentation or a trans-
verse row of spinules, its convex side smooth and
lacking a serrated fringe. The lash merges gradually
with the base and bears a row of spinules on both
sides. Paragnaths could not be identified with cer-
tainty but probably are represented by two small
lobes dorsal to the labrum (Figure 75h). The first
maxilla (Figure 75) has three elements. The second
maxilla (Figure 76a) is 2-segmented, with the



FIGURE 75.—Ascidioxynus floridanus, new species. Female: a, dorsal (A); b, urosome, ventral
(8); ¢, area of attachment of egg sac, dorsal (c); d, caudal ramus, dorsal (C); e, rostrum,
ventral (p); f, first antenna, with arrows indicating positions of additional aesthetes in male,
ventral (p); g, second antenna, posterior (outer) (p); A, labrum, with paragnaths(?) indicated
by broken lines, ventral (E); i, mandible, posterior (c); j, first maxilla, anterior (E). Scale:
A, 02 mm; B, p, E, 0.1 mm; c, 0.05 mm.
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second segment armed with the usual number of
elements seen in lichomolgids; the lash has a row
of long slender spines. The maxilliped (Figure
76b) is 3—segmented. The first segment is unarmed.
The second segment bears two naked setae and its
posterior and inner surfaces are finely spinulose.
The minute third segment bears a very small
setule and terminates in a minuscule spiniform
process.

The ventral area between the maxillipeds and
the first pair of legs (Figure 76¢) is protuberant as
in Henicoxiphium redactum. A line connects the
bases of the maxillipeds.

Legs 1-4 (Figure 76d—g) have the same segmen-
tation and armature as in Henicoxiphium redactum
except for the endopod of leg 4 which here is 2-
segmented with the formula 0-1;IL1.

The inner coxal seta of legs 1-4 is plumose, that
of leg 4 about half as long as in the preceding legs.
The inner margin of the basis bears a row of hairs
in all four legs. The exopod of leg 4 is 164 1 long,
the armature of the third segment being IL1,5. The
endopod of leg 4 (Figure 76g) is about 120 » long.
The first segment is 33 x 32 p (not including the
spiniform processes), with its plumose inner seta
58 u. The second segment is 88 p long (including
the terminal spiniform processes), its greatest width
34 u proximal to the outer spinous process, its
least width distally 19 p. The inner plumose seta
is 66 » and the two terminal fringed spines are 38
n (outer) and 65 u (inner). The outer margin of
the first segment has a row of hairlike spinules;
that of the second segment has two rows of such
spinules and a third distal row of very short spin-
ules. There is a row of extremely small spinules
at the insertions of the terminal spines. Although
the outer spinous process and the inner seta suggest
a division of the segment, no line of articulation
or break in the sclerotization was observed.

Leg 5 (Figure 76h) has a broad unornamented
free segment 69 x 50 u in greatest dimensions (the
length including the terminal spiniform process of
3 u). The inner margin of the segment is expanded
to form a hyaline lamella with a serrated margin.
The segment bears terminally a bilaterally lamellose
spine, 55 u, and a naked seta, 66 u. The adjacent
seta on the body is 57 p and naked.

Leg 6 is represented by the two setae near the
attachment of each egg sac (Figure 75¢).

The color in life is unknown.
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MALE.—The body is slender, resembling in gen-
eral form that of the female. (Each of the few
males studied had the urosome strongly flexed,
making it impossible to prepare an accurate figure
of the entire animal.) The length (estimated, and
not including the setae on the caudal rami) is
0.65 mm (0.63-0.70 mm) and the greatest width
0.21 mm (0.21-0.22 mm), based on three specimens
in lactic acid. The ratio of the length to the width
of the prosome is 2.08:1.

The segment of leg 5 (Figure 761) is 29 x 69 u.
There is no ventral intersegmental sclerite. The
genital segment is 104 x 94 u. The four postgenital
segments are 31 x 56 u, 31 x 52 n, 23 x 52 p, and 29
x 47 p from anterior to posterior.

The caudal ramus is similar to that of the female,
but smaller, 26 x 22 u, and relatively shorter, about
1.18 times longer than wide.

The body surface has a few hairs as in the female.

The rostrum resembles that of the female.

The first antenna is similar to that of the female
but has three additional aesthetes (at the locations
indicated by arrows in Figure 75f) so that the
formula is 4, 13 4 2 aesthetes, 6, 3 4 1 aesthete,
4 4 1 aesthete, 2 4 1 aesthete, and 7 4 1 aes-
thete. The second antenna, labrum, mandible,
paragnath (?), first maxilla, and second maxilla are
like those of the female. The maxilliped (Figure
765) is 4-segmented (assuming that the proximal
part of the claw represents a fourth segment).
The first and third segments are unarmed. The
second segment bears two setae (one modified as
in Figure 76k) and two rows of spines. The slender
claw is 114 p along its axis, with a very small
terminal lamella, with a slight indentation about
midway on its concave edge, and with the usual
two very unequal proximal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that of the female.

Legs 14 are like those of the female, with the
same spinal and setal formula.

Leg 5 (Figure 76l) has a small rectangular un-
ornamented free segment, 21 x 11 u. The terminal
spine is 28 p and the seta 40 u.

Leg 6 (Figure 76i) is a posteroventral flap on the
genital segment bearing two slender naked setae,
25 .

The spermatophore was not observed.

The color in life is unknown.



FIGURE 76.—Ascidioxynus floridanus, new species. Female: a, second maxilla, posterior (c); b,
maxilliped, postero-inner (c); c. area between maxillipeds and first pair of legs, ventral (p);
d, leg 1 and intercoxal plate, anterior (p); e, leg 2, anterior (p); f, endopod of leg 3, anterior
(p); g leg 4 and intercoxal plate, anterior (p); h, leg 5, dorsal (E). Male: i, urosome, ven-
tral (p); j, maxilliped, inner (); k, modified seta on second segment of maxilliped, outer
(F); I, leg 5, dorsal (c). Scale: ¢, 0.05 mm; b, E, 0.1 mm; F, 0.02 mm.
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ErvyMoLocy.—The specific name floridanus refers
to the known geographical range, Florida.

Ascidioxynus bermudensis, new species

FiGUREs 77-79

TYPE MATERIAL—195 Q@ @, 12 & & from several
masses of the ascidian Ecteinascidia turbinata Herd-
man, in 1 m, on rocks and piling, Long Bird Bridge,
between Ferry Reach and Castle Harbor, Bermuda,
24 July 1962, collected by AGH and RUG. Holo-
type @, allotype, and 181 paratypes (172 @ @, 9
d &) deposited in USNM; 10 paratypic @ @ in
ZMA; and the remaining paratypes in the collection
of AGH.

OTHER MATERIAL EXAMINED (all from Ectein-
ascidia turbinata)—25 Q@ @, 3 &4, and 5 cope-
podids, in 3 m, northwest of Long Bird Bridge,
Bermuda, 14 July 1962; and 8 Q@ @, 10 & &', and
16 copepodids, in 9 m, Murray’s Anchorage, 3
miles northwest of St. George’s Island, Bermuda,
9 August 1962. All collected by AGH and RUG.

FEMALE—The body (Figure 77a) has a moder-
ately broad prosome. The length (without the
ramal setae) is 1.29 mm (1.12-1.36 mm) and the
greatest width is 0.50 mm (0.46-0.54 mm), based
on ten specimens in lactic acid. The segment of
leg 1 is separated from the cephalosome by a dorsal
transverse furrow. The epimeral areas of the pedi-
gerous segments are similar to those in A4. flori-
danus. The ratio of the length to the width of the
prosome is 1.51:1. The ratio of the length of the
prosome to that of the urosome is 1.89:1.

The segment of leg 5 (Figure 77b) is 73 x 148 u.
There is no ventral intersegmental sclerite between
that segment and the genital segment. The genital
segment is 195 x 138 u in greatest dimensions
dorsally, slightly expanded in its anterior half. The
areas of attachment of the egg sacs are situated
dorsolaterally near the middle of the segment.
Each area (Figure 77c) bears two naked setae,
about 25 u, and a small spiniform process. The
three postgenital segments are 73 x 94 p, 65 x 90 p,
and 78 x 96 p from anterior to posterior. The
posteroventral border of the anal segment bears a
row of minute spinules on each side. The postero-
ventral borders of the genital segment and the first
two postgenital segments are smooth, without
spinules.
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The caudal ramus (Figure 77d) is moderately
short, 52 x 41 p in greatest dimensions or 1.27
times longer than wide. The outer lateral seta is
40 u with outer hairs. The dorsal seta is 65 n with
a few short hairs. The outermost terminal seta is
110 1 with outer hairs and the innermost terminal
seta is 190 p with inner hairs. The two long median
terminal setae are 400 p (outer) and 500 u (inner),
both naked; the inner and longer of these two
setae has a lamella along its outer edge. Both
terminal setae are inserted dorsally to a terminal
ventral flap bearing a marginal row of minute
spinules.

The surface of the body has very few hairs
(sensilla).

The egg sac (Figure 77¢) is elongated, 860 x
280 u, extends beyond the tips of the longest ramal
setae, and contains numerous eggs about 65 n in
diameter.

The rostrum (Figure 77f) is less pointed than in
A. floridanus.

The first antenna (Figure 77g) is 322 u long. The
lengths of its seven segments (measured along their
posterior nonsetiferous margins) are 24 (53 u along
the anterior margin), 88, 33, 50, 45, 32 and 21 u
respectively. The formula for the armature is as in
A. floridanus. All the setae are naked.

The second antenna (Figure 77h) resembles that
of A. floridanus. The fourth segment, 66 u along
its outer edge, 45 n along its inner edge, and 23 p
wide, bears two small claws, the stouter claw 25 n,
the more slender claw 21 u, and five setae, the
longest slightly unguiform. A few small spinules
occur along the outer margin of the segment. All
the setae are naked.

The labrum (Figure 77i) resembles that of A.
floridanus.

The mandible (Figure 77j) and first maxilla
(Figure 77k) are very similar to those of 4. flori-
danus. The paragnath (Figure 77i) is a small lobe
with a few hairs. The second maxilla (Figure 78a)
resembles that of A. floridanus, but the lash is long
and reflexed, with fewer long spines. The maxilli-
ped (Figure 78b) is 3—segmented. The second seg-
ment has two naked setae. The third segment is
weakly delimited, bears a slender naked setule, and
terminates in a spiniform process with a few small
barbules.

The ventral area between the maxillipeds and
the first pair of legs (Figure 78¢) is slightly pro-



FIGURE 77.—Ascidioxynus bermudensis, new species. Female: a, dorsal (A); b, urosome, dorsal
(8); ¢, area of attachment of egg sac, dorsal and slightly lateral (c); d, caudal ramus, dorsal
(p); e, egg sac, ventral (A); f, rostrum, ventral (E); g, first antenna, with arrows indicating
positions of additional aesthetes in male, dorsal (E); h, second antenna, posterior (outer) (E);

i, labrum and paragnaths, ventral (F); j, mandible, posterior (F); k, first maxilla, posterior (D).
Scale: A, 1.0 mm; B, 02 mm; c, b, 0.05 mm; E, F, 0.1 mm,



FIGURE 78.—Ascidioxynus bermudensis, rew species. Female: a, second maxilla, posterior (F); b,
maxilliped, postero-inner (F); ¢, area between maxillipeds and first pair of legs, ventral (B);
d, leg 1 and intercoxal plate, anterior (%) ; e, leg 2, anterior (E); f, endopod of leg 3, anterior
(E); g leg 4 and intercoxal plate, anterior (E); h, leg 5, dorsal (p). Scale: B, 0.2 mm; b, 0.05
mm; E, F, 0.1 mm.
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tuberant. A line connects the bases of the maxilli-
peds.

Legs 1-4 (Figures 78d-g) have the same seg-
mentation and armature as in A4. floridanus. The
exopod of leg 4 is 160 u long, the armature of the
third segment being ILL,5. The endopod of leg 4
(Figure 78g) is 114 p long, including the terminal
spiniform processes. The first segment is 33 x 29 p
(without the spiniform processes) and its plumose
inner seta is 55 n. The second segment is 81 p
long (including the terminal spiniform processes),
its greatest width 28 p, its least width 17 n. The
inner plumose seta is 58 n and the two terminal
fringed spines are 81 p (outer) and 73 u (inner).
The outer margin of both segments bears hairlike
spinules. The second segment has outer and inner
spinous processes suggesting division of the seg-
ment, but no line of articulation or break in the
sclerotization was seen. A row of very small spinules
occurs near the insertions of the two terminal
spines.
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Leg 5 (Figure 78h) has an unornamented free
segment 47 x 36 p in greatest dimensions, with
its proximal margin expanded inwardly. The two
terminal elements are 68 u (naked) and 86 p (with
very small barbules). The adjacent seta on the
body is 40 u and naked.

Leg 6 is represented by the two setae near the
attachment of each egg sac (Figure 77c).

The color in life in transmitted light is trans-
lucid to opaque, the eye red, the egg sacs gray or
tan.

MALE.—The body (Figure 79a) is slender. The
length (not including the setae on the caudal rami)
is 0.75 mm (0.73-0.79 mm) and the greatest width
0.24 mm (0.22-0.26 mm), based on ten specimens in
lactic acid. The ratio of the length to the width
of the prosome is 1.85:1. The ratio of the length
of the prosome to that of the urosome is 1.35:1.

The segment of leg 5 (Figure 79b) is 30 x 67 u.
There is no ventral intersegmental sclerite. The
genital segment is 110 x 94 u. The four postgenital

FIGURE 79.—Ascidioxynus bermudensis, new species. Male: a, dorsal (6); b, urosome, ventral
(£); ¢, maxilliped, inner (p); d, leg 5, dorsal (p); e, spermatophores, attached to female,
dorsal (). Scale: o, 0.05 mm; E, 0.1 mm; ¢, 0.5 mm.
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segments are 29 x 43 u, 26 x 42 1, 18 x 41 u and 32
x 48 u from anterior to posterior.

The caudal ramus, 30 x 23 pu, resembles that of
the female.

The body surface has few hairs as in the female.

The rostrum is like that of the female.

The first antenna is similar to that of the female
but has three additional, long aesthetes (at loca-
tions indicated by arrows in Figure 77g), so that
the formula is 4, 13 4 2 aesthetes, 6 83 + 1
aesthete, 4 4 1 aesthete, 2 4 1 aesthete, and
7 + 1 aesthete. The second antenna, labrum,
mandible, paragnath, first maxilla, and second
maxilla are like those of the female. The maxilli-
ped (Figure 79¢) has the first and third segments
unarmed. The second segment bears two naked
setae and a V-shaped group of small spines. The
claw is 96 u along its axis with a very small terminal
lamella, with a line of division about midway, and
with two very unequal proximal setae.

The ventral area between the maxillipeds and
the first pair of legs is like that in the female.

Legs 1-4 are similar to those in the female, with
the same spine and setal formula but with very
slight sexual dimorphism in the relative length of
the spine on the third segment of the endopod of
leg 1, where, in the male, the spine is 18 ¢ and the
segment 24 p without spiniform processes (in the
female the spine is 20 u and the segment 36 n).

Leg 5 (Figure 79d) has a free segment, 19 x 9 u,
without a proximal inner expansion.

Leg 6 (Figure 79b) is a posteroventral flap on
the genital segment, bearing two naked setae about
18 u long.

The spermatophore (Figure 79¢), attached to
the female, is 86 x 43 u, not including the neck.

ErymMoLocy.—The specific name bermudensis
refers to the known geographical range, Bermuda.

Remarks.—This species differs from A. floridanus
in several, easily recognizable features. In the fe-
male of 4. bermudensis the free segment of leg
5 is much less conspicuously expanded inwardly and
the genital segment is broadest near the middle
instead of beyond the middle. In the male both
setae on the second segment of the maxilliped
are unmodified. Other, more subtle, differences
may be seen in the nature of the setae on the
caudal rami, the shape of the rostrum, the relative
size of the two claws on the second antenna, the
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form of the lash on the second maxilla, and the
details of the female maxilliped.

Ascidioxynus jamaicensis (C. B. Wilson, 1921)
FIGURES 80-82

Modiolicola jamaicensis C. B. Wilson, 1921, pp. 15, 16, pl. 7,
figs. 58-65 [from black ascidians on mangrove roots, Bogue
Islands, Montego Bay, Jamaica).

NEW MATERIAL EXAMINED.—8 9 9,9 & &, from
the branchial sac of Ascidia atra (Savigny), depth
about 2 m, entrance of Fuik Bay, Curagao, 23
October 1958, collected by JHS.

FEMALE.—The total length is 0.93-1.01 mm
(mean, based on five specimens, 0.99 mm), the
greatest width of the cephalosome 0.40-0.47 mm
(mean 0.45 mm). The first pedigerous segment is
almost completely incorporated in the cephalosome
(Figure 80a). Pedigerous segments 2—4 rapidly and
regularly diminish in width. The urosome is 5-
segmented. The genital segment is swollen in its
anterior two-thirds, narrower and regularly cylin-
drical in its posterior third. On the ventral surface,
the posterior margin of urosomal segments 2—4
bears coarse cuticular serrulations; urosomal seg-
ment 5 (or anal segment) is finely denticulated. The
caudal ramus (Figure 80b) is 30 p long and 38 u
wide. The smooth lateral seta is implanted not far
from the distal margin. There are four terminal
setae, all of which are smooth except for a distinct
ciliation of the inner margin of the inner seta.
The dorsal seta, implanted over the base of the
innermost terminal seta, is indistinctly plumose.
The longest seta presents a curious lateral, mem-
branous, keel-like projection at some distance from
the base.

The rostrum (Figure 80c) is a fleshy, rather
nondescript mass, tapering into an obtuse point.

The first antenna (Figure 80d) is fundamentally
7-segmented, though it may appear to be 8-seg-
mented (segment 3 being partially subdivided into
two segments). The armature of the segments is
as follows: 4, 13, 6, 3, 4 4 1 aesthete, 2 + 1
aesthete, and 7 + 1 aesthete.

The second antenna (Figure 80¢) probably
should be considered as 4-segmented. Segment 1
is armed with one short distal seta; segment 2 has
one short subdistal seta. Segments 3 and 4 are
separated rather weakly; at the junction there is



FIGURE 80.—Ascidioxynus jamaicensis (C. B. Wilson). Female: a, dorsal (8); b, posterior part
of urosome and caudal ramus, ventral (c); ¢, rostrum (p); d, first antenna, with the aesthete
added in the male indicated by broken lines (p); e, second antenna (p); f, mandible (c): g,
first maxilla (c); h, second maxilla (c); i, maxilliped (c). Scale: B, 02 mm; ¢, 005 mm;
D, 0.1 mm.
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on one surface a membranaceous, curved ridge, on
the other surface there are wrinkles in the chitin.
No doubt, this ridge and these wrinkles are rudi-
ments of an articulation line, but no functional
articulation is present. The basal portion (segment
3) of this apparent fusion complex bears two long
and two short setae; the distal portion (segment 4)
has a terminal armature consisting of two setae,
one daggerlike spine, two long clawlike setae, and
two claws.

The mandible (Figure 80f) has a somewhat
widened blade, tapering abruptly into a long lash.
Both margins of the mandible bear sharp, fine spi-
nules, longest in the proximal portion.

The first maxilla (Figure 80g) bears two long,
annulated, terminal setae and one short medial
setule or spinule.

The second maxilla (Figure 80k) has long, sharp,
needle-like teeth on the medial margin of its termi-
nal lash. The auxiliary lash also has teeth (shorter
than on the terminal lash) on its medial margin.

The maxilliped (Figure 80:) is 2-segmented; the
robust basal segment is unarmed; the second seg-
ment is produced into a finger-shaped, hispid termi-
nal lobe; the medial side bears two spines.

Legs 1-83 (Figures 8la-c) are biramous, each
ramus being 3-segmented. Leg 4 (Figure 814) has
a 3-segmented exopod and a 2-segmented endopod.
Intercoxal plates, lateral basipod setae (plumose),
and medial coxopod setae (reduced in leg 4) are
present in all legs. The fourth endopod has a
normal basal segment, but the second segment is
constricted, bearing spinelike protuberances on
either end of the swollen part and a plumose seta
on the medial end. The terminal armature con-
sists of two spines.

The chaetotaxis formula of the rami of legs 14
is as follows:

P, exp I-0; I-1; III-14
end 0-1; 0-1; I-5

P, exp I-0; I-1; III-I-5
end 0-1; 0-2; III-3

P, exp I-0; I-1; II-I-5
end 0-1; 0-2; III-2

P, exp I-0; I-1; II-I-5
end 0-1; II-1

The fifth leg (Figure 81¢) has a single free seg-
ment with a strong, more or less rounded-triangular
projection at the inner margin near the base. The
segment has a width of 39 p at the level of this
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projection. Distally, the segment is nearly rec-
tangular and has a width of 19 u. The segment is
59 u in total length. It is distally armed with an
annulated seta and a denticulated spine.

MaLE.—The total length is 0.69-0.79 mm (mean,
based on five specimens, 0.75 mm); the width of the
cephalosome is 0.27-0.37 mm (mean 0.31 mm).
The genital segment (Figure 82b) is slightly wider
than long and bears two feathered setules on each
side posteroventrally (=rudimentary leg 6). There
are four postgenital segments (Figure 82a), den-
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