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ABSTRACT.—The cirolanid isopods of the tropical eastern Pacific (central western Baja California, Mexico, to the Peru-Ecuador border)
encompass I8 species in 8 genera, including 7 species newly described here: Anopsilana aleci, Cirolana namelessensis. Cirolana nielbrucei,
Conilera bullisi, Metacirolana calvpso, Natatolana carlenae. and Oncilorpheus jerrvbarnardi. Complete species lists are provided for all genera
treated. The tropical eastern Pacific genera and species are described and keyed. and their ecology and distribution are discussed. The second known
species of Oncilorpheus and third known species of Conilera are described, both representing the first records of the genera from the Pacific Ocean.
Fifteen of these 18 species (83%) occur primarily in the tropical eastern Pacific zoogeographic region. Four species (22%) are amphi-American in
distribution. One species is endemic to the Gulf of California (Cirolana nielbrucei n.sp.), and one is endemic to the Galapagos Islands (Metacirolana
calypso n. sp.). Compared to that of the tropical Caribbean and tropical Indo—west Pacific, the cirolanid fauna of the tropical eastern Pacific is

relatively depauperate.

INTRODUCTION

‘This paper is one in a series of regional monographs and shorter
papers describing the shallow-water marine isopods of the tropical
eastern Pacitic {the “Panamic region”™ of Ekman (1953), the “cast-
ern Pacific zoogeographic region™ ol Brusca and Wallerstein
(1979a)]——central western Baja California and the Gulf of Califor-
nia (Mexico) to the Gull of Guayaquil, Ecuador. The family
Idoteidae was treated by Brusca (1983, 1984). Brusca and
Wallerstein (1977, 1979b), and Wallerstein and Brusca ( 1982). The
family Cymothoidae was treated by Brusca (1977, 1978a, 1978b,
1981), Brusca and Gilligan (1983), and Thun and Brusca (1980).
The families Corallanidac and Excorallanidae were covered by
Delaney (1982, 1984, 1986, 1989), Bruce et al. (| 982), and Delaney
and Brusca (1985). The family Aegidae was treated by Brusca
(1983) and Brusca and France (1992). Several analytical and sum-
mary papers have also appeared (Brusca and Wallerstein 1979b,
Brusca and Iverson 1985, Brusca 1987, Brusca and Wilson 1991 ).

The earliest references to eastern Pacific marine isopods date
from the mid-1800s and the work of James Dana, William
Lockington, James Benedict, and Pearl Lee Boone. However, it was
the pioneering 20-year research program of Harriet Richardson that
laid the foundation of our modern knowledge regarding this fauna.
Milton Miller, Robert Menzies, and George Schultz built on
Richardson’s foundation through the 1970s. However. almost all of
this work was concerned with the temperate eastern Pacific, and
there have been only a few studies of the Cirolanidae of the tropical

eastern Pacific and until now no attempt at synthesizing the fauna.
The history of cirolanid taxonomy in general was reviewed in
Bruce’s (1986a) excellent treatment of the Australian fauna.

METHODS AND TERMINOLOGY

Specimens upon which this study is based were obtained by
field collecting and by loans from various museums. Field collec-
tions were made by Brusca and/or Wetzer in California, Mexico,
Guatemala, Nicaragua, Costa Rica. Panama, Peru, the Galapagos
Islands, Brazil, Uruguay. and various localities in the Caribbean,
Field samples were taken by SCUBA and shore collecting, and
included washes and 0.24-0.5-mm screenings of material from
various habitats (rocks, algae, coral, coral rubble, sediment, etc.).
All material was fixed and preserved in 70% ethyl alcoho! and
examined with dissecting and compound microscopes. Appendages
were drawn with the aid of a camera Incida. Institutional abbrevia-
tions used in this paper are as follows:

AHF—Alian Hancock Foundation, University ol Southern Cali-
fornia, Los Angeles. California (all AHF specimens are now housed
at LACM)

BMNH—The Natural History Museum. London [formerly the
British Museum (Natural History)]

LACM—Los Angeles County Museum of Natural History. Los
Angeles, California

!Current address: Grice Marine Biological Laboratory, University of Charleston. Charleston, SC
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SDNHM
California

S10-—Scripps Institution of Oceanography, University of Cali-
fornia, La Jolla. California

SOSC—Smithsonian Oceanographic Sorting Center (USNM).
Washington, D. C.

SMF—Senckenberg Musenm, Frankfurt, Germany

UA—University of Arizona, Tucson, Arizona

UCR—Natural History Museum, Universidad de Costa Rica,
San Jose. Costa Rica

USL—University of Southwestern Louisiana, Lafayette, Loui-
siana

USNM—National Mnsenm of Natural History, Smithsonian
tnstitution, Washington, D.C.

ZMUC—Zoological Museum, University of Copenhagen. Den-
mark

San Diego Natural History Museum, San Diego,

Other abbreviations nsed include PMS, plumose marginal setae;
SEM, scanning electron microscope; coll., collector: det.. deter-
mined by: m, meters; mm, millimeters; mi., miles; N., north: S..
sonth; E., east; W., west.

The literature regarding terms used to identify the surfaces of
pereopods is often confusing. Surtfaces referred to by some workers
as “anterior” have been referred to by others as “posterior.” Simi-
larly, workers have vacillated between the terms “inner™ and
“onter,” and “medial” and “lateral.”™ In part, the reason for this
confusion is that in most isopods the anterior legs are usually
oriented ditferently from the posterior legs (Brusca and Wilson
1991). In flabelliferans pereopods t-Iil are generally directed for-
ward at an anterolateral angle, whereas pereopods IV-VII are gen-
erally directed backward at a posterolateral angle. To avoid confu-
sion, we use the terms infertor (= ventral), superior (= dorsal),
anterior, and posterior as indicated in Fig. 1 when describing pereo-

pod anatomy. Thus, “inferior™ refers to the pereopodal surface
forming the concave curve of the ischium—dactylus. We use the
term “medial” to deseribe the position of structures near or toward
the animal’s midline, and we reserve the term “lateral” for struc-
tures located away from the midline of the body, not in reference to
the axis of particnlar appendages.

Similarly, the terms “setae™ and “spines’™ have been used vari-
ously by different authors. Arthropod setae are generally defined as
arising from well-developed sockets and being movable, except
those which are secondarily immobilized because of heavy
cuticularization. The sockets are formed by invaginations of the
cuticle, not of the whole integument. Arthropod spines. on the other
hand. regardless of their shape or size, are generally defined as not
being articnlated and are characterized by an evagination by the
whole integument. The degree of development of setal sockets
varies from elaborately sunken for heavy setae to delicately in-
serted lor the fine setae on the tergal snrfaces of many crustaceans.
Although these definitions of “seta™ and “‘spine™ are widely ac-
cepted, they are rarely adhered to in the literature on isopods, and it
1s not always easy to discern articulations or the presence of sockets
by light microscopy. Furthermore, at least in the isopod literature,
there has been a tradition of referring to large, smooth, robust setae
as “spines.” especially if the socket is more or less immobilized. In
keeping with terminology currently used in isopod systematics, we
use the term “seta” for a long, thin, flexible, articulating cuticular
process, and we reserve the term “spine” for a large, robust, rigid.
cuticular process (whether or not a socket is discernable). We
standardize the terminology used for spines by describing them as
simple, apically forked. basally serrate, serrate trident, molariform,
squamate, or circumplumose (Fig. 2). We standardize the terminol-
ogy nsed for setae by describing them as simple, plumose,
circumplumose. comb. serrate, serrate trident. or palmate (Fig. 2).
The term PMS is restricted to the plumose marginal setae occurring
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1gure |, A cirolanid isopod (Bathynomus giganteus), illustrating terms used in the text to describe pereopods. In flabelliteran isopods pereopods 1-111
we generally directed forward at an anterolateral angle, whereas pereopods 1IV-VII are generally directed backward at a posterolateral angle.
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Figure 2. Some types of setae and spines found on cirolanid isopods. A, acute and long fleshy simple spines (mandible of Metacirolana costaricensis).
B, stout circumplumose spines (maxillute of Anapsilana oaxaca). C, plumose setae and coupling spines (maxilliped of A. oaxaca). D, aesthetascs (antennule
of A. oaxaca). E, palmate setae (antennule of Natatolana carlenae n. sp.). F. circumplumose setae (maxilla of A. oaxaca). G, aesthetascs (antennule of N.
carlenae n. sp.). H, comb setae (maxilliped of Cirolana harfordi). I, comb setae (maxilliped of C. harfordi). J. serrate trident setae (maxilliped of A. oaraca).
K. molariform spines (pereopod 1 of C. harfordi). L, plumose setae and coupling spines (peduncle of pleopod 3 of C. harfordi). M, simple spines and PMS
(uropod of A. oaxaca). N, serrate trident spines (pereopod Vil of A. vaxaca). O, simple spines, serrate spines, and palmate setae (pereopod | of C. harfordi).

coupling spine
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on the rami of the pleopods and uropods and on the posterior margin
of the pleotelson. The term coupling spine is reserved for the
specialized spines of maxillipedal endites and pleopodal peduncles.

I most Peracarida the dactylus terminates in a spinelike “claw,”
usually called the unguis, which may be marked ol by a suture or
immovable articulation. In many other malacostracans this terminal
spine is distinct and [reely articulating. In his early work, Hansen
(1903) considered this [ree terminal spine an additional leg article.
but he later to came to agree with Calman (1909) that it is simply an
enlarged spine. In his revision of the isopod subfamily Lipomerinae
(Asellota: Munnopsidae), Wilson (1989) described this fixed spine,
or unguis. as “a modified seta on the tip of the dactylus.” In most
isopod suborders there are some genera in which this fixed terminal
spine, or unguis, may be accompanied hy one or more additional
stout. fixed. clawlike spines arising near the base of the ungnis. The
size of these “secondary spines” ranges [rom very short to as large
as the primary spine, or unguis, itsell.

For example, in many Gnathiidea a “secondary spine” is present
but small. while in the Calabozoidea and many Phreatoicidea,
Oniscides. Anthuridea, Sphaeromatidae. Cirolanidae. Limnoriidae,
and others a “secondary spine” one-quarter to one-half the size of
the unguis often occurs. In some Asellota the “secondary spine”
may also be half the size of the unguis (e. g.. Muwmogoniunt), or
even fully as large as the unguis {(e. g, Stenetriunt). In the asellotan
genus Joeropsis there are often two secondary spines, both as large
as the unguis.

Many authors refer to these “secondary spines” as “‘secondary
ungui” and to such legs as biungulate (or triungnlate when two
“secondary spines™ are present). However, the point at which small
spines become large enough to warrant being called “secondary
ungui” is subjective, and the literature is therefore unclear and
inconsistent regarding the terms “'secondary ungni.” “bigungulate,”
and “triungulate.” Because of this confusion, and because we pre-
sume all these stout fixed spines to be homologous in a general
sense, we avoid the terms “secondary ungui™ and “hiungulate™ and
instead simply note the occurrence of additional spines at the hase
of the ungui when they are present.

Lengths ol isopods were measured from the frontal margin of
the cephalon to the posterior margin of the pleotelson by holding
the animal (not unnawrally) flat and using a calibrated ocular
micrometer. Numerical comparisons of structures given in the text
(such as “endopod width 0.5 times exopod width™") were obtained
by measuring the greatest dimensions ol the structures concerned,
unless otherwise noted.

We give complete synonymies except where recent monographs
have already done so. In the latter case, we provide synonymies
subsequent to (and often expanding upon) the cited reference.
Species descriptions are based on primary type material, with
supplemental data (i. e.. polymorphism) from other material exam-
ined. Primary types of most species are illustrated, and. for some,
additional (Pacific) specimens are also figured. Some older type
material is damaged. with obviously missing spines, setae, etc.
Body measurements and ranges are based on all material examined.
Taxa are treated in alphabetical order within each higher taxon.
Localities listed under Material Examined are ordered from north to
sonth and numbered sequentially. The species lists for each genus
are npdated from Bruce (1986a).

Several authors (e. g.. Racovitza 1912, Menzies 1962a, Bruce
1986a. Kensley and Schotte 1989) have suggested varions generic
groupings within the Cirolanidac. However. as the number of gen-
era has grown, discerning possible monophyletic groupings intu-
itively has become increasingly difficult [note Kensley’s (1987)
comments in this regard]. Furthermore, several of the existing
genera could be nonmonophyletic (e. g.. Anopsilana, Cirolana,
Metacirolana). Therefore, until an analytical phylogenetic analysis
is accomplished, we feel it is best to treat the genera separately

rather than to contribute to the creation of numerous new names and
combinations that will only continue to be altered and shuffled
about until phylogenetic relationships have been properly assessed.

TAXONOMY

Order Isopoda Latreille, 1817
Suborder Flabeliifera Sars, 1882
Family Cirolanidae Dana, 1853

Synonymy.—Emended and subsequent to Bruce (1986a:7).

Barnard 1914 350A (as Eurydicidae). Brusca and lverson 1985: 30.
Kensley and Schotte 1989: 122.

Description—Body symmetrical, usnally sleek but occasion-
ally ornamented. rongh or nodulose, 2-6.5 times longer than wide.
Eyes lateral, small to moderate in size, vestigial or absent in many
snbterranean and deep-water species. Frontal margin of cephalon
evenly convex or produced into short rostrum (= rostral process);
cephalon nsually with posterolateral grooves (“incisions™) and an
interocular carina. Antennular peduncle 3-articulate. occasionally
reduced to 2 articles; “scale” present (on third article) only in
Batlynomus; in most taxa the third article is followed by a short
fourth article of uncertain homology; flagellnm multiarticulate.
Antennal peduncle S-articulate, occasionally reduced to 4 articles;
flagellum multiarticulate. Frontal lamina, clypeus, and labrum dis-
tinct; free posterior margin of labrum concave. Mandible with
fundamentally tridentate incisor, frequently with an accessory tooth
on right or left mandible: spine row well developed and lobelike;
lacinia apparently absent (see below): molar process flat, elongate
and bladelike. with row of stout submarginal spines along upper
(anterior) margin: palp 3-articulate (reduced to 2 articles in some
species). Maxillule lateral (= outer) lobe with 1014 apical spines;
medial (= inner) lobe with 3—4 circumplumose spines: neither lobe
ever forms a stylet (as in many [labeliferan families, e. g.. Acgidae,
Corallanidae, Cymothoidae, Tridenteltidae). Maxilla setose, bi-
Jobed. outer lobe divided (maxilia of a single lobe in Oncilorpheus).
Maxillipedal palp typically S-articulate, articles never with hooked
or strongly recurved spines; endite distinct, minnte to large. Maxil-
lipeds with epipod present only in gravid females.

Coxal plates on pereonites 11-VII well developed, fused to
tergites but with distinct suture lines: nsually with oblique—trans-
verse grooves running Irom anterior to posterior, but absent in
many species. Pereopods ambulatory: 1-111 tend toward a grasping
subprehensile form with dactyli moderately developed but almost
always shorter than propodi.

Pleon usnally with 3 free pleonites plus pleotelson; fusion and
thus teduction in number of free pleonites occur in a number of
zenera. Lateral margins of pleonite 5 often overlapped by pleonite
4. Pleopods membranous. without ridges and only rarely with folds,
olten with lateral incisions and accessory lobes. Pleopod 5 endopod
nsually naked. Uropodal rami well developed, almost always lamel-
Jar and mobile, forming “tail fan™ with pleotelson (exopod absent or
reduced in some genera). Pleotelson and uropods usually with
marginal setae and/or spines.

Remarks—The name Cirolaninae was first used by Dana (pub-
lished 1853, but dated 1852) and thus has precedence over
Cirolanidae of Harger (1880) and Eurydicidae of Stebbing (1905).
In their phylogenetic analysis of the Isopoda, Brusca and Wilson
(1991) were unable to identify any unique synapomorphies of this
family, suggesting the possibility that it is a paraphyletic group.
Bruce (1986a) provided an excellent discussion of the morphologi-
cal characters used in cirolanid taxonomy, and there is no need to
repeat that information. However, we will comment on the antennal
peduncles and mandibles.
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The nature of the antennal peduncle in the Cirolanidae (indeed,
the lsopoda in general) has been somewhat confused in the litera-
ture. Milne Edwards and Bouvier (1902) described the antennal
peduncle of Bathynomus as 6-articulate. However, they appear to
have mistiaken the large articulating (arthroidal) membrane between
articles 1 and 2 for an extra article, as noted by Bruce (1986u).
Hansen (1903) also described the antennal peduncle of Batfiynomus
as 6-articulate. focusing on a minute strip of sclerotized cuticle at
the base of the peduncle. at the edge of the articulating membrane,
that he considered to be the vestige of a proximal antennal article, or
precoxa. Hansen’s conclusion that this piece of cuticle is homolo-
gous to a precoxal article was based on his observation that it
moved (“articulated™) within the antennal socket when the antenna
was moved. Hansen (1903) noted similar conditions in several
species of Cirolana, and later (1905, 1916) he added Conilera to the
list of cirolanid genera with 6-articulate antennal peduncles. In his
1925 review, Hansen concluded that the 6-urticulate condition was
primitive for the Isopoda as a whole. Thus, Hansen’s view was that
the isopods’ antennal peduncle primitively constituted a 3-articu-
late sympod (Hansen's “basipedite™) combined with 3 additional
basal articles of the flagellum. This homology was primarily based
on the presence of a “scale™ (or “squama”) on the third antennal
article of the many Asellota that have 6-articulate antennae. Calman
(1909) and Wigele (1983) agreed with Hansen’s conclusion that the
6-articulate condition 1s primitive for isopods.

We are not entirely convinced that the 6-articulate antennal
peduncle 1s primitive in the Isopoda, or that it occurs among the
Cirolanidae. Brusca and Wilson (1991) examined the basal cuticu-
lar pieces noted by Hansen (and others) on the articular membrane
of the antenna of Bathynomus giganteus and B. doederlini and also
found it to move when the antenna is moved. However, they noted
that this piece does not articulate with any other article, or with the
head, but simply floats free on the membrane. Similar free-floating
cuticular pieces occur in many other genera of Cirolanidae. Bruce
(1986a) commented on these structures, noting them in at least 12
Austrahan genera. Splitting and fragmentation of the proximal
antennal article is common in many isopod groups (e. g., Ligia-
morpha, Anthuridea, Phreatoicidea). and in cirolanids these
arthrodial sclerites may be free-floating pieces fractured off the first
peduncular article (or off the head). We believe that the
homologization of these arthrodial sclerites with a precoxal anicle
is still speculative. Among the Malacostraca, an antennal precoxa
(and hence a 3-articulate sympod) occurs unquestionably only in
the mysidaceans, tanaidaceans, and asellotan and microcerberid
isopods. In all other malacostracans the sympod comprises 2 ar-
ticles, and the rami (or scale) arise from the second article. Brusca
and Wilson (1991) discussed this unresolved matter in more detail.

The nature of the spinose lobe on the cirolanid mandible. be-
tween the molar and incisor processes, is also still unsettled. Soine
researchers (e. g., Kensley 1984, 1987, 1989; Miiller 1991) refer to
it as a “spine row.” while others (e. g., Bruce and Javed 1987,
Bowman and Iliffe 1983, 1987, 1991) have called it a lacinia
mobilis. Most recently, Bruce (1991, in lir.) has concluded that it is
a true spine row, the lacima being absent in most cirolanids. fn
Bruce's view, a lacinia may occur only in Bathynomus, some spe-
cies of Metacirolana, Politolana dasyprion, Cirolana binvana, and
perhaps a few others, and it is represented by the distal biting edge
on the lobe bearing the spine row. which takes the form of a large
blunt tooth in these taxa. However, a similar distal sclerotized biting
edge oceurs in other flabelliferans as well, e. g.. Phoratopus remex
(see Bruce 1981¢). Among cirolanids, specialization of the distal
region of the spine row is not uncommon, but it presents no clear
pattern among the species or genera. The distal region may be
sclerotized, or bear a sclerotized tooth or biting edge, as in Bathy-
nomus, Neocirolana maculata (see Bruce 1986a), Metacirolana
basteni (see Bruce 1980a), and Metacirolana rugosa (see Bruce

1980b). Furthermore. the most distal spine group of the spine row
often differs from the more proximal spines, as seen in Natatolana
pastorei (see Wiigele and Bruce 1989) and Atarbolana exoconta
(see Bruce and Javed 1987). The precise homology of these strue-
tures is not yet understood. However, because the distal sclerotized
biting edge on Bathynomus and others does not articulate, and
because specialization ef the most distal spines is common, we tend
to regard these simply as a specialized region or specialized spines
of the spine row. Thus it appears that a lacinia mobilis is absent in
the Cirolanidae.

The majority of cirolanid species are free-living predators or
carnivorous scavengers (Johnson 1976a, Holdich 1981, Stepien and
Brusca 1985, Bruce 1986a). Species of Cirolana, Conilera, and
Politolana are often captured in oflshore benthic traps baited with
dead animals (e. g.. Wetzer et al. 1987, Biernbaum and Wenner
1993). Species of Cirolana and Natatolana are often reported at-
tacking both living and dead animals, as reviewed by Stepien and
Brusca (1985). Certain predaceous species are occasionally re-
ferred to as parasites, because they are often found temporarily
feeding on the surface of fishes or large invertebrates. However.
most if not all of these species cling to the prey only long enough to
take a meal, and they are therefore best considered micropredators.
The mandibles of cirolanids are well suited for biting and chewing,
and many can inflict a reasonably painful bite on swimmers (e. g.,
see discussion of Excirolana). Many species burrow in sand or live
under rocks, while others spend much of their lives in algal wrfs,
mussel beds. kelp holdfasts, the chambers of sponges, or burrows of
other animals. In almost all cases these habitats are utilized oppor-
tunistically. Most cirolanids are good swimmers, entering the water
column at various times. Trapping suggests that many species are
nocturnal. Experimental evidence suggests that at least one species,
Cirolana diminuta, emerges nocturnally into the water column to
prey on certain nearshore fish species (Stepien and Brusca 1985).
Many species are known to have endogenous activity rhythms [see
Hastings (1981) for an introduction to that literature, and DeRuyck
etal. (1991) for a recent summary|. Cirolanids are most common in
shallow-water habitats (intertidal and subtidal). where they are
often abundant.

Forty-six genera are currently recognized in the family
Cirolanidae. There has probably been some measure of over-split-
ting, however, and several genera may not be monophyletic. A
careful phylogenetic analysis of the group is needed. A number of
species are troglobitic (19-20 species in North America). others
occur in fresh water, and still others are found in the deep sea. Of the
46 genera, 8 are known from the tropical eastern Pacific at this time.

Biogeography.—The historical biogeography of the eastern Pa-
cific Cirolanidae cannot be adequately addressed until phylogenetic
analyses of this large family and its Pacific genera have been
completed. However, some generalities are apparent [rom the data
derived from this study. Eighteen species in 8 genera have been
identified from the tropical castern Pacific zoogeographic region.
Seven of these are newly described in this paper. Of these I8
species, 15 (83%) may be regarded as tropical species: 3 of these
(Eunydice caudata, Natatolana carlenae n. sp., and Excirolana
braciliensis) extend their ranges somewhat into the warm temperate
region adjacent to the tropies. The 3 remaining species are Cirolana
harfordi. a temperate species (eastern Pacific distribution: British
Columbia to central western Baja California (with a single record
from the southern Gulf of Calitornia), Cirolana diminuta, a Califor-
nia and Gulf of California species (warm temperate—subtropical),
and Naratolana californiensis, a southern California species for
which we have a single record from the Gulf of California.
Excirolana braziliensis is an essentially tropical species in the
western Atlantic, Caribbean, and eastern Pacific, but in the last
regton it extends its range south to central Chile. Four species
(22%) are amphi-American in distribution (Anopsilana browni,
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Cirolana parva, Excirolana braziliensis, and E. mayana). One spe-
cies is endemic to the Galapagos Islands (Metacirolana calvpso n.
sp.). and one is endemic to the Gulf of California (Cirolana
nielbrucei n. sp.).

Compared to the Caribbean cirolanid fauna, which contains
approximately 36 species in 16 genera (Kensley and Schotte 1989),
that of the tropical eastern Pacific is relatively depauperate. All
tropical eastern Pacific genera except Conilera also occur in the
Caribbean. The biogeographic history of Conilera is enigmatic, as
its only two undisputed species are currently known from the
northern Atlantic (C. cyvlindracea) and Ecuador (C. bullisi n. sp.).
That the eastern Pacific isopod fauna has strong ties to the Carib-
bean fauna is evinced by the number of amphi-American species (4
species of Cirolanidae; at least 14 isopod species altogether) and the
large number of probable sister species (1. e., geminate species),
such as Oncilorpheus stebbingi (Caribbean) and O. jerrybarnardi
n. sp. (Pacific). Two species marginally occurring in the tropical
eastern Pacific, Cirolana harfordi and Natatolana californiensis,
are clearly northern Pacific temperate intruders in the tropics.

Although some Cirolanidae occur in deep water, and others are
fresh water or cave dwellers. the majority ol species in the family
inhabit shallow marine waters, living from the littoral region to
depths shallower than 500 m. Of the eastern Pacific species, all but
four (Natarolana californiensis, N. carlenae n. sp., Oncilorpheus
Jerrvbarnardin. sp.. and Metacirolana calypso n. sp.) are littoral or
shallow-water forms, and six may be regarded essentially littoral
(rarely occurring in the sublittoral region): Cirolana harfordi, C.
namelessensis n. sp.. Metacirolana costaricensis, Excirolana
braziliensis, E. chamensts. and E. mayana.

World list of genera.—

1. Annina Budde-Lund. 1908.
2. Anopsilana Paulian and Deboutteville, 1956.
3. Antrolana Bowman, 1964,
4. Arubolana Botosaneanun and Stock, 1979.
5. Atarbolana Bruce and Javed, 1987.
6. Bahalana Carpenter, 1981.
7. Bathylana Kensley, 1989.
8. Bathiynomus Milne Edwards, 1879.
9. Booralana Bruce, 1986.
10. Calyptolana Bruce, 1985.
11. Cartetolana Bruce, 1981.
12. Ceratolana Bowman, 1977.
13. Cirolana Leach, 1818.
14, Cirolanides Benedict, 1896.
15. Colopisthus Richardson, 1902.
16. Conilera Leach, 1818.
17. Conilorpheus Stebbing, 1905.
18. Creasericlla Rioja, 1953.
19. Dolicholana Bruce, 1986.
20. Eurvdice Leach, 1815.
21. Eurvlana Jansen, 1981.
22, Excirolana Richardson, 1912,
23. Fauncheria Dollfus and Viré, 1905.
24, Gnatholana Barnard, 1920.
25. Hansenolana Stebbing. 1900.
26. Haptolana Bowman, 1966.
27. Limicolana Bruce, 1986.
28. Metacirolana Kuossakin, 1979,
29. Mexilana Bowman, 1975.
30. Natatolana Bruce, 198].
31. Neocirolana Hale, 1925,
32. Oncilorpheus Paul and Menzies, 1971.
33. Orphelana Bruce, 1981.
34, Parabathynomus Barnard, 1924,
35. Polirolana Bruce, 1981.

36. Pontogelos Stebbing, 1910.

37. Pseudaega Thomson, 1884.

38. Pseudolana Bruce, 1979.

39. Saharolana Monod, 1930.

40. Skotobaena Ferrara and Monod, 1972.
41. Speocirolana Bolivar and Pieltain, 1950.
42, Sphaerolana Cole and Minckley, 1970.
43, Sphaeromides Dolllus, 1897.

44, Turcolana Argano and Pesce, 1980.
45. Typlilocirolana Racovitza, 1905.

46. Xvlolana Kensley, 1987.

Key to the Genera ol Cirolunidae Known from the Eastern Pacific

1. Body clongate (length more than 4 times width): exopod of
pleopod 1 indurate and operculiform to pleopods 2-5 ............. 2
— Body not elongate (length 2.0-3.5 times width); exopod of
pleopod 1 not indurate and operculiform to pleopods 2-5.......3
Endopods of pleopods 2-5 without PMS; maxillary lobes re-
duced and fused into single piece; first article of antennule not
articulated at right angle to rest of antennule; outer (lateral)
angle of uropodal peduncle not produced. apex rounded (not
ACULE) Lot Oncilorpheus
— Endopod of pleopod 5 only without PMS; maxillary lobes not
reduced and lused. medial and lateral lobes distinct (outer lobe
bifurcate): antennule article 2 ansing at right angle to article 1;
outer {lateral) angle of uropodal peduncle produced, with acute
apex, almost as long as inner (medial) angle ............... Counilera
3. Antennule article 1 longer than articles 2 or 3; antennule article
2 arising at right angle to article 17 maxillipedal endite barely
reaching (or extending barely beyond) first palp article;
maxillipedal endite without coupling spines; frontal lamina nar-
row, anterior (apex) freely projecting; clypeus forming a ven-
trally projecting triangnlar blade: antenna with 4 peduncular
articles: antenna long, extending beyond perconite VII; lateral
margins of pleonite 5 not encompassed by pleonite 4 Eurvdice
— Antennule article 2 or 3 longest: antennule article 2 not arising at
right angle to article 1; maxillipedal endite extending well be-
yond first palp article, usually to distal margin of 2nd palp
article; maxillipedal endite with coupling spines; frontal lamina
variable; clypeus variable; antenna with 4 or 5 peduncular ar-
ticles: antenna length variable; lateral margins of pleonite 5 may
or may not be encompassed by pleonite 4 ... 4
4. Antennule peduncle article 2 or 3 longest: clypens projecting
VENITAILY oo e s e 5
— Antennule peduncle article 3 always longer than | or 2; clypeus
short, broad, [Nat. and sessile, not projecting ventrally ............. 6
5. Mandibular incisor usually with accessory tooth on left man-
dible; rostrum large and usually apically spatulate, separating
antennutles and confluent with (or fused to) frontal lamina;
trontal lamina long and narrow; pleotelson with a pair of shal-
low submedian pits: pleopod endopods 2-5 or 3-5 without
marginal PMS: medial angle of uropod only weakly produced:
uropodal endopod outer (lateral) margin with a small pit or
NOLCH Lo Excirolana
— Mandibular incisor nsually with accessory tooth on right man-
dible; rostrum small to moderate, never spatulate and never
separating antennules; frontal lamina broad, apex dilated and
projecting; pleotelson without a pair of shallow submedian pits;
pleopod endopod 5 only lacking PMS; medial angle of uropod
strongly produced into an acute process; uropodal endopod
without a pit or notch on the outer (lateral) margin ...................
.............................................................................. Meracirolana
6. Pereopods V-VI11 with basis markedly flattened and provided
with long setae, pereopod V11 with medial row of long setae on

to
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postenior surface; frontal lamina long and narrow, length 3—1
times width: male appendix masculina ansing busally
or submedially on endopod; pleopod endopod 5 only without
[PIMIS coono00s0000000000000000000000000000000000000000000A0C0ACA00MIAECONCLTE Nuatarolana
— Pereopods V-VII not markedly flattened and bearing long sctae:
frontal tamina rectangular, pentangular, or round, length no
more than 2 times width; male appendix masculina always
arising basally on endopod: pleopods 3-5, or only 5, without

7. Pleopods 3-5 without PMS on endopods: posterolateral region
of pleonite 3 extends posteriorly to or beyond posterior margin
of pleonite 5; endopods of pleopoeds 3—4 reduced in size (in
comparison to those of Cirolena); frontal tamina pentagonal or
subquadrate, barely longer than broad: short rostrum always
present; brackish or fresh water only . Anopsilana

— Only pleopod 5 without PMS on endopods: posterolateral re-
gion of pleonite 3 variable: endopods of pleopods 3—4 not much
smaller than exopods; frontal lamina subquadrate, round, or
pentagonal. usually distinctly longer than broad: with or without
a short rostrum; marine. brackish, or fresh water ........ Cirolana

Anopsilana Paulian and Deboutteville, 1956

Type spccies—Anopsilana poissoni Paulian and Debouttevilte,
1956, by monotypy. Type material at the Institut Scientifique de
Madagascar, Tsimbazaza, Antananarivo, Madagascar.

Synonymy.—Emended and subsequent to Bruce (1992:1).

Anopsilana. Monod 1976: 135. Bowman and Franz [982: 522,
Botosaneanu et al. 1986: 412, Bowman and Iliffe 1987: 347.

Description.—Body 2.5-3.0 times longer than wide. Eyes
moderate in size; troglobitic species usually blind. Frontal mar-
gin of cephalon produced into a minute or short acute rostrum;
cephalon weakly to strongly immersed in pereonite 1. Frontal
lamina subquadrate, pentagonal. or subpentagonal/ovate, as tong
as broad or longer than broad. apex projecting or sessile, rounded
or truncate; clypeus flat (sessile), short, and broad; labrum equatl
to or narrower than clypeus. Antennular peduncle 3- or 2-articu-
late (i. e., articles 1 and 2 often fused): article 3 longest, about 5
times as tong as wide: article 2 not arising at right angle to article
I; flageltum short but not compressed. Antennal peduncle 5-
artieulate; articles 1-3 short and subequal in length, articles 4-5
elongate (length greater than 2.0 times width), 5 longest: tlagel-
lum very setose. Mandible with broad tridentate incisor, but
middle cusp on left mandible usually reduced; palp extends about
1o apex ol incisor. its middle article longest. middle and distal
articles with setae; spine row forms a well-developed rounded
lobe with short simple spines. Maxillule medial lobe with 3 stout
circumplumose spines and 1 or 2 smatll simple setae; lateral lobe
gnathal surface with 10-14 stout spines. Maxilla medial tobe
short and truncate, usually with 2 long circumplumose setae and
numerous shorter plumose setae and/or simple setae.
Maxillipedal palp 5-articulate, article 3 wider than 4; endite with
2 or 3 coupling spines and long plumose setae.

Pereonite I longest. usually twice as long as pereonite 11; coxal
plates 11-VI1I becoming larger posteriorly. posterolateral angles in-
creasingly acute posteriorly. Pereopods increasing in tength posteri-
orly: pereopods V-VII spinose. with bases not markedly flattened.
Pemial papillae (penes) absent or minute.

Pleon of 5 free pleonites: pleonite 1 entirely or largely covered
by pereonite VII; posterolateral region of pleonite 3 extends poste-
riorly to or beyond posterior margin of pleonite 5: pleonite 4 lateral
margins rounded, completely encompassing lateral margins of
pleonite 5. Peduncles of pleopods 1-5 wider than long, lateral
margins without accessory lobes: endopods always slightly smaller
than exopods, especially on pleopods 3-5. Pleopod | not opercu-

late; appendix masculina stout, arising basally or subbasally on
endopod of pleopod 2. Pleopodal endopods 1-2 with PMS, 3-5
without PMS; endopods of pleopods 3-5 smatler than exopods.
Proximomedial angle of pleopodal endopod 5 produced and
lobelike: peduncle of pleopod 5 small, without coupling spines or
plumose setae on medial margin. Pleotelson apex acute or subacute,
never indented. Uropodal peduncle medial angle strongly produced
and acute: medial margin ol exopod with numerous simple spines
and PMS.

Remarks.—Bruce (1986a, 1992) synonymized Troglocirolana
and Haitilana with Anopsilana, treated the Australian species, and
reviewed the genus. Anopsilana is distinguished from the closely
related genus Cirolana by its diflerent pleopod morphology (see
key). The 15 species in the genus inhabit brackish, anchialine, and
fresh water, including 7 species known from caves, wells, and other
subterranean habitats. A number of authors have stated that
Anopsilana species lack penes: however, penes are present, though
smatl, in mature males of at least A. oavaca and A. browni. Females
tend to be larger and less ornamented than males. Three species
occur in the tropical eastern Pacific region, Anopsilana oaxaca. A.
browni, and A. aleci n. sp. In all the species of Anopsilana we have
examined, a stout simple seta occurs on the proximolateral margin
of the exopod on pleopod 1. The genus appears to lack any unique
synapomorphies, suggesting it may not be a monophyletic group.

World list of species.

1. A. acantluira (Notenboom, 1981). Haiti.

2. A.alecin. sp. Miraflores Locks, Panama Canal.

3. A, barnardi Bruce, 1992, Queensland, Australia.

4. A. browni (Van Name, 1936). Cuba, Belize, and Pacific Costa

Rica.

5. A. conditoria Bruce and lliffe, 1993 [but dated 1992]. Philip-
pines (from an anchialine cave pool).

6. A. crenata Bowman and Franz, 1982. Grand Cayman Island.

7. A. cubensis (Hay, 1903). Cuba.

8. A. jonesi Kensley, 1987. Belize.

9. A. lingua Bowman and llitfe, 1987. Palau (from a cave pool).

0. A. luciae (Barnard, 1940). South Africa.

1. A. oaxaca Carvacho and Haasmann, 1984. Oaxaca, Mexico,
and Chpperton Island.

12, A. poissoni Paulian and Deboutteville, 1956. Madagascar.

13. A. pustdosa (Hale. 1925). Australia, East Africa, Mozam-
bique. Madagascar, Aldabra. India, and Papua New Guinca.

14, A. radicicola (Notenboom, 1981). Haiti.

15. A willevi (Stebbing, 1904). East Alriea to Australia, including
Sri Lanka and India.

Key to Tropical Eastern Pacific Anopsilana Species

I. Left maxilliped with 3 coupling spines; pleotelson with 10-14 apical
spines; pleopod 1 peduncie with 3 coupling spines; uropodal exopod’s
lateral (outer) margin with 9—11 spines; uropodal endopod with 6-8
spines on lateral (OULer) MATZIN .o A, vaxaca

— Left maxilliped with 2 coupling spines; pleotelson with 8 apical spines:

pleopod I peduncle with 4-5 coupling spines; uropodal exopod with 0

or § spines on lateral (outer) margin: uropodal endopod with 2 spines on

lateral (outer) margin o &

Dorsum of pereon ornamented with submedial tubercles: pleotelson

with median fongitudinal ridge: uropodal rami extend to or slightly

beyond pleotelson apex: pleonite | entirely hidden by pereonite VII:

antennae reach pereonite IV, pereopod VII ischium’s inferior

margin rugose: uropodal exopod with 5 spines on medial (inner)

ATHEI coocosocsoommomammmmes0090000000009000000003035030550000050A030AaUICOIIEITTICS A. browni

— Dorsum of pereon smooth, not ornamented; pleotelson without medial
ridge; uropodal rami much longer than pleotelson; pleonite U's lateral
margins visible in dorsal aspect; antennae reach pereonite II or 11,
pereopod VII ischium not rugose: uropodal exopod with 3 spines on
medial (INNEer) MAargin ... A. alecin, sp.

[
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Anopsiluna alecin. sp.

Description of male—Cephalon devoid of tubercles (Fig. 3B).
Figs. 3B, 4,5

Antennules short, extended just past posterior margin of cephalon;
L) @D : o 3 7 arti (Fi
Type material examined —Male holotype (USNM 252744) and Z\al:: ebn:a[:,a:fffe(ilg);;(;g::‘(Qa:]ealll:::: c(;tf ]pngSOIn_it‘eln]‘]C;]le"lha(gi]l‘lgl‘uiAo)f
3 paratypes (1 nlnlg. 2 females) (SDNHM Cat. No. 2222): Pananlfl. about 25 articles (Fig. 4B). Frontaflamina subrectangular, anterior
Panama Canal, Miraflores Locks, upper east chamber, formalin margin rounded: labrum slightly narrower than clypeus (Fig. 4C).
wash of sticks. rocks. etc., on bottom of chamber; 17 Jan. 19701 1oL dibular wpine row with 6 stout simple spines: molar process
coll. P W. Glynn. with about 19 small acute spires; proximal palp article with 1

PRIt

Figure 3. Anopsilana of the tropical eastern Pacific, dorsal views: A, A, browni
(SDNHM A.0007), male. B, A. aleci n. sp. (USNM 252744), holotype, male. C, A. caxaca
(USNM 102239), male. D, A. oaxaca (S10 C3826), female.
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simple seta; middle palp article with 4 plumose and about I1 simple
setae: distal article with 2 comb and about 11 simple setae (Fig.
4D). Maxillule medial lobe with 1 short simple spine and inner
protuberance: lateral lobe with about 12 stout apical spines, many
with short barbs. and about 6 minute subapical spines (Fig. 4E).
Maxilla medial lobe with 2 long circumplumose setae. 4 shorter
plumose setae. and about 8 simple setae; lateral lobes with about 9
and 4 simple setae, respectively: 1 simple seta lies proximal to base
of lateral lobes, and simple setae lie on their lateral margin (Fig.
4F). Maxillipedal palp with simple setae and comb setac as figured;

S

endite short, with 2 coupling spines and about 4 apical plumose
setae on both left and right endites (Fig. 4G).

Pereon devoid ol dorsal tubercles or setae. Posterior angles ol
coxae VI very acute and produced past anterior margin of pleonite
3. Coxae 111-VII visible in dorsal view (Fig. 3B). Perecopod 1 short:
infenor distal angle of ischium with I simple seta; inferior margin
of carpus with about 7 short blunt simple spines and simple setae;
inferior distal angle of carpus with 1 spine and 1 seta; inferior
margin of propodus with 3 spines and a cluster of distal setae;
dactylus with small setae at base of unguis (Fig. SA). Percopod 1V
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Figure 4. Anopsilana aleci n. sp. (USNM 252744, holotype.

male. A, antennule (left). B, antenna (lett). C, frontal lamina,

clypeus, and labrum. D, mandible (right). E, maxillule (right). F, maxilla (right). G, maxilliped (right).
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Figure 5. Anopsilana aleci n. sp. (USNM 252744), holotype, male. A, pereopod I (right). B, pereopod 1V (nght). C, pereopod VII (nght). D, ventral view
of uropod (right). E, pleopod ! (right). F, pleopod 2 (right). G, pleopod 3 (right). H, pleopod 4 (right). I, pleopod 5 (right).






































































































































































































































































