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In addition to a taxonomic review of the whole order Thermosbaenacea, the general morphology and
chaetotaxy are discussed in detail. Due to the results of cuticular staining, and through the study of
specimens with SEM techniques also, corrections to earlier interpretations could be made. A chaeto-
taxic classification, modified after the one of Watling (1989), is presented.

In the taxonomic part 34 species are recognized, belonging to seven genera {one new), four families
(one new). The examination of adult material of the type species of Monodella, i.e., Monodella stygicola
Ruffo, 1949, warranted the creation of Tethysbaena gen. nov., to comprise all other taxa previously
included in Monodella. Transferred to Tethysbaena are: M. argentarii Stella, 1951; M. halophila S.L. Kara-
man, 1953; M. relicta P6r, 1962; M. sanctaecrucis Stock, 1976; M. somala Chelazzi & Messana, 1982; M.
atlantomaroccana Boutin & Cals, 1985; and M. scabra Pretus, 1991. Additionally 15 new species of
Tethysbaena are described: Tethysbaena juriaani spec. nov. (type species of the genus); T. gaweini spec.
nov.; T. haitiensis spec. nov.; T. juglandis spec. nov.; T. lazarei spec. nov.; T. tinima spec. nov.; T. coqui
spec. nov.; T. colubrae spec. nov.; T. scitula spec. nov.; T. calsi spec. nov.; T. stocki spec. nov.; T. tarsiensis
spec. nov.; T. vinabayesi spec. nov.; T. aiakos spec. nov.; and T. siracusae spec. nov. The genus Tethysbae-
na can be divided into six species-groups. One new family, Tulumellidae, was erected for the species
of the genus Tulumella Bowman & lliffe, 1988. A second species of Limnosbaena Stock, 1976 (Halosbae-
nidae) is reported, but remains undescribed due to the severe damage of the single specimen avail-
able. A lectotype is designated for Theosbaena cambodjiana Cals & Boutin, 1985 (Halosbaenidae). All
species are discussed with full reference to former publications, distribution, and habitat.

Via a stepwise approach a hypothesized comprehensive phylogenetic tree is constructed with the
PAUP computer program.

In the biogeographic part, it is suggested that the actual distributions of the various thermosbaena-
cean species are the result of vicariance. The distributions are used in reconstructing origins of old tec-
tonic plate fragments of the Tethys Sea belt, in particular those in the northern Caribbean region.
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1. Introduction
1.1. Historical review

During an inventory and analytical survey of the natural water resources of Tune-
sia, Prof. L.G. Seurat collected in April 1923 three specimens of a some 2.5-3 mm long
isopod-like creature. These animals inhabited a thermal spring (45-48°C) of the
ancient Roman Aquae Tacapitanae at E] Hamma. Monod (1924a) described these ani-
mals as Thermosbaena mirabilis, being a new type of Malacostraca intermediary
between the Isopoda (+ Tanaidacea) and Mysidacea. He did not exclude that the ani-
mals represented a new order. The news of this discovery spread quickly over various
biological societies and reports of communications held on this subject were pub-
lished almost instantly (Monod, 1924a, 1924b; Calman, 1924; Anonymous, 1924a).
Besides Seurat, who collected 15 additional specimens on 20 October 1925 (Monod,
1927a, 1927b), two other naturalists, Joseph Omer Cooper and Robin Hill, fascinated
by this animal, went to El Hamma to collect specimens (Monod, 1927b; Omer Cooper,
1928a, 1928b). Based on the new material collected by Seurat, Monod created the
order Thermosbaenacea, belonging to the Peracarida (Monod, 1927a). The same year
(1927) Absolon visited El Hamma at April 16, and published his experiences in 1935.

In the meantime some general works on speleological faunas and zoology
appeared reproducing Monod’s drawings and descriptions (Spandl, 1926; Chappuis,
1927; Zimmer, 1927). Brues (1932) reports the species as one of the rare life forms
known to date inhabiting hot springs.

Shortly after Monod created the order Thermosbaenacea, its taxonomic position
became a matter of dispute; Sars (1929) united it with the Bathynellacea in a new
group that he called the Anomostraca.

In April and May 1938 Anton Bruun of the Zoologisk Museum at Copenhagen,
assisted by Miss Lily Due, visited El Hamma. Despite their combined efforts they col-
lected only two specimens at the main spring (Ain el Bordj), but they found a second
locality, called Ain Baama, where Thermosbaena mirabilis lived. In total 156 specimens
were collected at this spot (Bruun, 1940). A short while later Monod published an
updated paper about the Thermosbaenacea in Bronn’s “Klassen und Ordnungen des
Tierreichs” (Monod, 1940).

After World War II and the first years of the restoration, time and money became
available to resume research. In 1949 Ruffo reported the discovery of a new species
of Thermosbaenacea from the cave I’ Abisso di Castromarina (Salentinian peninsula,
Italy), which he described as Monodella stygicola n. g. n. sp. (Ruffo, 1949a, 1949b). His
description was based on four (young) specimens of 1.5 mm only.

In the 27 years elapsed since its discovery, the mysterious Thermosbaena mirabilis
still had not lost its attraction to zoologists, so David Barker organized a six weeks’
expedition in order to study the morphology, reproduction and behaviour of the living
animals in the field. He also tried to take back live specimens to England, but he did
not succeed. The number of specimens was astonishing: 518 at Ain el Bordj and 196
at Ain Sidi Abd el Kadar (Barker, 1959). His expedition received a lot of attention in
popular magazines (Anonymous, 1950, 1951; Barker, 1952).

In February 1951 F. Baschieri Salvadori and his team, in a lake of the cave «di
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Punti degli Stretti» at Monte Argentario (Toscane, Italy), collected small crustaceans
that Emilia Stella (1951a) provisionally identified as a new species of the genus
Monodella viz., Monodella argentarii Stella, 1951. Later she carried out some studies on
the behaviour, reproduction, and development of the species (Stella, 1951b, 1953,
1955, 1959) and was the first to publish a photograph of a female with dorsal brood-
pouch (Stella, 1951b: fig. 3). In 1954 a stygofaunal list of the Monte Argentario was
published by Stella & Baschieri Salvadori.

During his paper presented at the Fourteenth Congress of Zoology at Copenhagen
in August 1953 Barker showed a slide depicting an ovigerous female of Thermosbaena
mirabilis with dorsal broodpouch (Barker, MS (1953), 1956, 1959, 1960, 1962). Here-
with it was proven beyond doubt that both Thermosbaena and Monodella belonged to
the same order.

Also in 1953, a third species of Monodella, viz. M. halophila was described by S.L.
Karaman, found in the vicinity of Dubrovnik, Yugoslavia.

With so much attention to the Thermosbaenacea in the fifties it is not surprising that
various views were postulated on the position of the order within the Crustacea. An
anatomical examination of Monodella argentarii carried out by Taramelli (1954) showed
“... that the Thermosbaenacea should be placed among the most primitive Crustacea
Malacostraca, namely between the Syncarida and the Peracarida: since they have some
embryological affinities with the Syncarida, and several anatomical characters com-
mon with the Peracarida, especially with the Cumacea”. Therefore she created the divi-
sion Pancarida. This point of view is shared by Siewing (1958), who made an anatomi-
cal and histological study of Thermosbaena mirabilis, basing himself on the preserved
materials collected by Bruun in 1938. Almost at the same time Glaessner (1957) sug-
gested a relation between the Thermosbaenacea and the Stomatopoda. Gordon (1958),
to the contrary, expressed as her opinion that the Thermosbaenacea clearly belong to
the Peracarida. The title of her discussion of Siewing’s paper initiated a lot of poetry
written about the Thermosbaenacea, and that circulated among various carcinologists
at that time (Holthuis & Ingle, 1989; Wagner, 1989). Gordon is supported by Barker
(1959), who extensively discusses all points of view and considers a classification of the
Thermosbaenacea outside the Peracarida doubtful. However, it should be noted that
quite a number of authors maintained the use of the division Pancarida (Monod, 1960;
Botosaneanu & Delamare Deboutteville, 1967; StraSkraba, 1967; Zilch, 1975a, 1975b;
Dumont, 1978; Pinkster, 1978; Newman, 1981; Sieg, 1981, 1983a). Barker (1959, 1960)
was the first to suggest that the members of this group are interstitial animals, whose
ancestral habitat was the ancient Tethys Sea.

In the first half of the sixties another two new species of Thermosbaenacea were
found. Monodella relicta was discovered in a spring along the western shore of the
Dead Sea at Hamei Zohar (Pér, 1962, 1963). Later it was found also at En-Nur (Tsur-
namal & P6r, 1971). In a study on the stygocarid mandible Gordon (1964) compares
this mouthpart with various other groups, among them the Thermosbaenacea. Van-
del (1964) published his book on biospeology, including a chapter on Thermosbaena-
cea, which is updated till 1962. In 1964 Maguire reported the capture of six speci-
mens of a Monodella in Ezell's Cave at San Marcos, Texas, which was described later

by him (Maguire, 1964, 1965) as M. texana. This discovery was the first outside the
Mediterranean realm.
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Research now concentrated on Monodella argentarii, which was subject to a more
extensive study on the functional morphology and feeding mechanism (Fryer, 1965).
This is the first work that deals (to some extent) with the chaetotaxy of the mouth-
parts. It was a good year for those interested in the Thermosbaenacea as Rouch
(1965) also contributed a paper in which he compares specimens from Greece with
specimens of Monodella argentarii and M. halophila. As he found only “minor” differ-
ences he considered them to be conspecific.

Except for a popular paper mentioning Thermosbaenacea (Botosaneanu & Dela-
mare Deboutteville, 1967) and general works on Crustacea (Schmitt, 1965, reprinted
1973; Straskraba, 1967; Hessler, 1969) it took until 1969 before another new species,
Monodella finki was described (Mestrov & Lattinger-Penko, 1969). The fact that the
species was quite different in several characters from other Monodella species was
explained by the authors as result of the different (limnic) biotope.

From 1972-1975 Rudolf Zilch published some excellent studies on the develop-
ment of Thermosbaena mirabilis, which he had collected during August and Septem-
ber 1969 at El Hamma (Zilch, 1972, 1975a, 1975b). In a paper by Noodt (1974) aspects
concerning speciation and adaptation of Crustacea to groundwater biota are dis-
cussed, and of course attention is given to the Thermosbaenacea. Further the 1970’s
can be defined best as a period in which many Thermosbaenacea were discovered,
but not described. For instance the first southeast Asian Thermosbaenacean (Boutin,
1971) skipped the attention of most scientists, and it lasted until 1985 that a part of
the vials was rediscovered and the specimens described (Cals & Boutin, 1985). In the
Caribbean a new genus of Thermosbaenacea was collected at Matanzas, Cuba by the
first Cuban-Romanian expedition (Botosaneanu, Decou & Negrea, 1973; Orghidan,
1973), but remained undescribed. In 1975 Orghidan and his group discovered again
Thermosbaenacea, but this time on Mallorca (Orghidan, Dumitresco & Georgesco,
1975). It was reported several times since, also from Menorca, (Gourbault & Lescher-
Moutoué, 1979, as Monodella sp.; Pretus, 1982, as Monodella sp., 1989, as Monodella
argentarii; Cals & Monod, 1988, as Monodella argentarii 7, Wagner, 1988, 1990, as Mono-
della), but it lasted 16 years until Pretus (1991) described it as Monodella scabra.. More,
as yet undescribed, species were reported later from Isla de Pinos, Cuba (Orghidan &
Nufiez Jimenez, 1977; Orghidan, Negrea & Vifia Bayés, 1977; Juberthie, Delamare
Deboutteville, Vifia Bayés & Aminot, 1977; Decou, 1981); Bouches-du-Rhoéne, France
(Bou, 1975); Andalusia, Spain (Bou, 1975); Sicily, Italy (Caruso & Costa, 1979); the
Virgin Islands: Anegada, Virgin Gorda, Tortola, Frenchman’s Cay, St. John; Culebra;
Puerto Rico; and Haiti (Stock, 1979, 1983a, 1983b, 1986a, 1991a, 1991b; Stock &
Longley, 1981).

Despite the many new records of thermosbaenaceans found, only Stock (1976)
actually described two new species from the Caribbean, viz. Monodella sanctaecrucis
and Halosbaena acanthura, the latter being a marine interstitial representative of a new
genus. It was also Stock who recognized the importance of some peculiar characters
found in Monodella finki Me$trov & Lattinger-Penko, 1969, which he placed in a new
genus Limnosbaena. He also went deeper into the matter of the relict Tethyan distri-
bution of the group as supposed earlier by Barker (1959, 1960).

The Thermosbaenacea are shortly discussed by Ginet & Decou (1977), but they
neglected the occurrence of Thermosbaenacea outside the Mediterranean realm.
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That pollution endangers the groundwater biotas also was illustrated by Dumont
(1978), who visited the thermal springs of El Hamma on 23 March 1967 and 4 June
1976. He did not capture any specimen of Thermosbaena mirabilis, and indicated the
chlorination of the water and the shampoo used by bathers as one of the most impor-
tant causes for the extermination of the population in the basins of the Roman bath-
ing house. Monod captured only a few specimens during his visits in 1968 and 1982
in the deeper part of the water supplying tunnel towards the spring, but not in the
bath (Monod & Cals, MS).

In 1980 two new records are published. One was by Stock & Botosaneanu who
reported finding Thermosbaenacea on Jamaica, but actually it concerned here Mysi-
dacea (Stock, pers. comm.). The other record was from Somalia by Messana, who
later described the species with Chelazzi as Monodella somala (Chelazzi & Messana,
1982).

At the time Maguire described Monodella texana some characters were not in accor-
dance with what was believed to be “typical” Monodella. This was reason for Stock &
Longley (1981) to re-examine specimens from the type-locality and some nearby
places. They proved that these peculiarities were based on wrong observations, and
conclude that the species of Monodella are remarkably uniform in morphology.

Gasparo collected some Thermosbaenacea at Comarie, Italy, which are reported
without specifying the genus (Gasparo, Minelli & Brandmayr, 1984).

Again the position of the Thermosbaenacea became food for thought. Newman
(1983) and Sieg (1983a, 1983b) still treat the Thermosbaenacea as a distinct division
Pancarida. Schram (1981) and Watling (1981, 1983) create alternative higher classifi-
cations wherein divisions like Peracarida do not exist, while Dahl (1981) considers
the Thermosbaenacea true Peracarida, an opinion supported by Monod (1984).

In 1985 two new Thermosbaenacea are quickly published one after another. The
first is a new species of Monodella from Morocco, Monodella atlantomaroccana, of which
only a few characters are given along with a figure featuring some details (Boutin &
Cals, 1985). The other species belongs to a new genus and the characters of the type
species (by monotypy) are the same as for the genus (Cals & Boutin, 1985). This spe-
cies, Theosbaena cambodjiana, is the thermosbaenacean Boutin collected and reported in
1971.

A review of all taxa and records of Thermosbaenacea known to date (including
new records) appeared in Stygofauna Mundi (Stock, 1986a). Bowman & Iliffe (1986)
extended the distribution of Halosbaena to that of an amphi-Atlantic genus with their
description of Halosbaena fortunata from the Jameos del Agua lava tunnel at Lanza-
rote, Canary Islands.

Cals (in co-operation with others) in the period between 1986 and 1988 presented
several papers on setal arrangement and an evolutionary hypothesis based on the
ordening of epidermal structures (Cals & Cals-Usciati, 1986; Cals, 1987; Monod &
Cals, 1988; Cals & Monod, 1988).

Within a few months period two papers appeared describing three new species, all
belonging to a new genus, Tulumella, viz., T. unidens, T. grandis, T. bahamensis (Bowman
& lliffe, 1988; Yager, 1988). The distribution tracks of Tulumella were discussed by Hol-
singer (1989) during the International Congress of Speleology at Budapest.

At the symposium on the Evolution of Cave Animals at Hamburg, Wagner pre-
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sented a survey at generic level of all Thermosbaenacea found thus far (including
new records), with biogeographical comments (Wagner, 1988, 1990).

A re-examination of the type specimen of Limnosbaena finki by Mestrov & Cals
(1991) solved some problems about its morphology and taxonomic status. In the
same year Cals published, in collaboration with Mrs. Cals and Monod, two other
papers (Cals & Cals-Usciati, 1991; Cals & Monod, 1991) that contributed to our
knowledge of the metamery of Thermosbaena mirabilis, and the anatomy and outer
morphology of Tulumella grandis.

Recently the known distribution of the Thermosbaenacea was considerably extended
with the discovery of a third species of Halosbaena on the Australian continent by Poore
& Humphreys (1992).

The morphology and protocephalic origin of the carapace of the Thermosbaenacea
and some other malacostracans was the subject of Casanova’s contribution at the
First European Crustacean Conference held in Paris from 31 August to 4 September
1992 (Casanova, 1993).

Also during the 1980’s general works on Crustacea repeatedly discussed or men-
tioned Thermosbaenacea (e.g., McLaughlin, 1980; Schram, 1981, 1986), and stygofau-
nal lists recorded Thermosbaenacea (Messana, 1982; Pesce, 1985; Messana & Chelaz-
zi, 1986; Sket, 1986, 1988a, 1988b; Sket et al., 1991).

Thus, the substantial (scattered) new information on thermosbaenaceans since 1986
(cf. Stock, 1986a), definitely warrants the presentation of a comprehensive review of
the whole order as contained in the present treatise.

1.2. Material

The present study is primarily based on the rich collections in the Instituut voor
Systematiek en Populatiebiologie (Zodlogisch Museum), Amsterdam University,
Amsterdam. Most of the Caribbean material was collected during the Amsterdam
Expeditions to the West Indian Islands, which were carried out by various collabora-
tors of the above said institute, in the past 15 years. Additional material has been col-
lected by Prof. Stock and his students in Yugoslavia, southern Spain, the Balearic
Islands, and the Canary Islands; or has been obtained through exchange with other
institutes and musea. Of those species not represented in the Zodlogisch Museum,
Amsterdam, materials were received on loan. Although most of the material remains
preserved in the Zoologisch Museum, Amsterdam, a set of duplicates of well repre-
sented species will be kept at the authors disposal, and a part will be deposited in
other institutes. Among them are the Centro Oriental de Biodiversidad y Ecosistemas,
Santiago de Cuba (Cuba); Institut za Biologijo, Ljubljana (Slovenia); Museo Nacional
de Historia Natural, Santo Domingo (Dominican Republic); Museo Zoologico
dell'Universita di Firenze (Italy); Muséum National d’Histoire Naturelle, Paris (Fran-
ce); Nationaal Natuurhistorisch Museum, Leiden (The Netherlands); National
Museum of Natural History, Smithsonian Institution, Washington D.C. (U.S.A.); Natu-
ral History Museum, London (U.K.); Western Australian Museum, Perth (Australia);
Zoological Museum, Hebrew University, Jerusalem (Israel); Zoologisk Museum,
Copenhagen (Denmark).
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In the lists of the material examined several abbreviations are used, their explana-
tions are listed below:

AMEWI Amsterdam Expeditions to the West Indian Islands
BMNH Natural History Museum, London, UK.
COBEC Centro Oriental de Biodiversidad y Ecosistemas, Santiago de Cuba, Cuba
HUJ Zoological Museum, Hebrew University, Jerusalem, Israel
MCSNV Museo Civico di Storia Naturale, Verona, Italy
MF Museo Zoologico dell'Universita di Firenze, Florence, Italy
MP Muséum National d’Histoire Naturelle, Paris, France
MSD Museo Nacional de Historia Natural, Santo Domingo, Dominican Republic
RMNH Nationaal Natuurhistorisch Museum, Leiden, The Netherlands
UEKL University Edvarda Kardelja, Ljubljana, Slovenia
ULA Universita degli Studi di L’Aquila, L’ Aquila, Italy
UPMC Université Pierre & Marie Curie, Paris, France
UR Universita di Roma «La Sapienza», Rome, Italy
USNM National Museum of Natural History, Smithsonian Institution, Washington D.C., US.A.
uzcC University of Zagreb, Croatia
WAM Western Australian Museum, Perth, Australia
ZMA Instituut voor Systematiek en Populatiebiologie (Zodlogisch Museum), Amsterdam
University, Amsterdam, The Netherlands.
ZMC Zoologisk Museum, University of Copenhagen, Copenhagen, Denmark
1.3. Methods

The various parts of the animals were examined with the aid of a compound
microscope (LM) and scanning electron microscope (SEM). Materials used for the
SEM were made suitable for study by the standard procedure of critical point drying.
The materials examined by LM were coloured first by a cuticular staining of Black
Chlorazol B solved in lactic acid. The advantage of this staining is that internal tis-
sues can be dissolved completely, leaving the cuticula intact, the latter being stained.
The setae are also stained by this method, which simplifies chaetotaxic studies by
LM. The construction of the mouthparts could be studied excellently as membranes
are less intensely stained than the various sclerites. Also the topography of all
appendages in the intact animal could be better examined. Below, a modification of
the general procedure of the “Black Chlorazol B cuticular staining” is given. The gen-
eral procedure is made suitable for Thermosbaenacea by Philippe Cals (Université
Pierre & Marie Curie, Paris), modified after the one proposed by Humes & Gooding
(1964: 240) for Copepoda:

First of all 0.01 mg Black Chlorazol B powder is solved in 10 ml of distilled water,
by shaking for 10-15 minutes. This solution is mixed with 200 ml pure lactic acid and
again shaken for 10-15 minutes. Then filtration of this mixture is carried out in order
to get the undissolved Black Chlorazol B powder out. Subsequently one gets an
approximally 0.05% solution of Black Chlorazol B in lactic acid. Now a small incision
is made in the dorsal portion between the first two leg-bearing thoracomeres of the
animal, which is next put in a small Petri dish filled with the Black Chlorozol B stain.
This dish is put in a stove (or placed on a heater) at a temperature of 50-60°C for a
couple of days till a week (depending on the dissolution of internal tissues). When
the internal tissues form a jelly this can be washed out mostly by rinsing in water.
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The lightly stained cuticula and remnants of tissues (generally the intestine and in
males the reproductive tract only) is placed back in the Petri dish, but now some
drops of a saturated solution of Black Chlorozal B in distilled water {ca. 5% solution)
is added, and again heated for a day or a couple of days. Dissection can take place on
a slide with a drop of Black Chlorazol B solution in lactic acid, or glycerine, but in
the latter case the material must be transferred into ethyleneglycol first, then put into
a mixture of ethyleneglycol with glycerin, and finally dissected in pure glycerin
before embedding in the medium of the permanent slides; this all in order to avoid
collapsing of the cuticula. After staining one can rinse the animal in butanol also,
which intensifies the staining and washes out the remnants of almost all dissolved
internal tissues (jelly).

It must be remarked that various modifications can be made to this basic proce-
dure. A temperature increase to maximally 100°C can shorten the procedure to a few
hours, but is not recommended for the Thermosbaenacea (notably Monodellidae), as
their cuticula is too thin to prevent serious damage to the whole animal. Also, the
degree of dehydration plays an important role, because specimens that are preserved
in alcohol for a long time are often too much dehydrated to get the tissues complete-
ly dissolved. It is my experience that specimens killed in saline water and formalde-
hyde before preservation in alcohol, have the tissues beautifully dissolved during the
staining period. When the specimens are dehydrated already there is a method to get
a higher degree of dissolved tissue during staining: one can store the animals for a
couple of weeks in pure glycerin, or put them for half an hour to an hour in distilled
water at a temperature of 60-80°C.
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are also thanked for their assistance during the fieldwork in the Dominican Republic.
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Wetenschappelijk Onderzoek (NWO, The Hague).
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Last, but certainly not least, I am most indebted to Prof. Dr Jan H. Stock (Zodlogisch
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reading the manuscript and commenting upon it, which unquestionably improved the
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2. General morphology
2.1. Introduction

With the description of the various species, the terminology of the appendages has
automatically been introduced in the literature on Thermosbaenacea. In time some
terms were corrected by later authors, but never a discussion on the whole morphol-
ogy, with an evaluation of all terms, has been given. Only Fryer (1965) devotes separ-
ate chapters to the external structures, but his interest focused on mouthpart mor-
phology only. With the treatment herein of the general external morphology some
corrections became inevitable, considering the function of the particular body parts
named, or simply because the used staining showed me, by the examination of the
position of the various sclerites, that observations by earlier authors were incorrect.

2.2. Morphology and terminology

This treatment is based on the representatives of all known genera. Some remarks
on reproduction and function are given in case of new observations, or to justify cor-
rections of the terminology. All abbreviations given in parentheses in the text allude
to figures 1 and 2.

Habitus.— The body is small (< 5.2 mm), elongate, and somewhat dorsoventrally
flattened. Thermosbaena is an exception as the body of this species is in comparison to
the members of the other genera rather wide, consequently resembling a flabelliferan
isopod in its general shape. The body consists of a carapace, a thorax formed by 8
thoracomeres (th.1-8), a pleon (pln. 1-5 (-6)) and the (pleo)telson (T), all carrying vari-
ous appendages.

Antenna 1 (Al).— The antenna 1 is biramous. It fundamentally consists of a 3-seg-
mented peduncle, which has a triangular protrusion distally in between its outer fla-
gellum (exopodite) and inner flagellum (endopodite). The number of segments in
both flagella varies among the genera, and to a lesser degree within each genus. For
example Limnosbaena has a 4-segmented exopodite and a 3-segmented endopodite
(fig. 390), whereas in Theosbaena these are 29-segmented and 14-segmented (figs. 462-
464), respectively. Males have in general more aesthetascs on the exopodite (1 on
each segment) than females.

Antenna 2 (A2)— The antenna 2 is uniramous, and consists of 8-11 segments
which regularly decrease in size from proximal to distal, making a clear distinction
between peduncle and flagellum segments impossible. In the literature the peduncle
is thus far considered to cover the first 5 segments, in analogy with some peracaridan
outgroups (see also figs. 51, 70, 91, 347, 391, 417 and 465).

Carapace (car).— The carapace is an expansion consisting of two pallial layers
issued from the dorsal part of the cephalic capsule and the two maxillary metameres.
The pallial layer is fused to the thoracic tergum by the maxillipedal metamere and
partly with the second thoracomere which is carrying the gnathopods (see also Casa-
nova, 1993). In general the carapace overlaps the first four or five thoracomeres,
although in Halosbaena it can even cover the sixth or seventh (fig. 416). Remarkably
these first four or five thoracomeres covered by the carapace have a distinctly thin-
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Fig. 1. Ventral view of Theosbaena cambodjiana Cals & Boutin, 1985 (modified after Monod & Cals,
1988). For abbreviations see text.
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ner cuticula than the other body somites, which may facilitate oxygen uptake
through the cuticula. The first thoracomere, carrying the maxillipeds, is ventrally
fused with the plastron, thus forming the ventral cephalic skeleton. In front of the
carapace a minute rostrum (ro) is visible. In the genera Halosbaena, Limnosbaena,
Theosbaena, and Tulumella ocular scales (os) are present. In Thermosbaena and the
Monodellidae, no such structures have been observed, although Siewing (1958: 220,
fig. 23) has proven the presence of functional rudimentary eyes in the former. Live
specimens of Tethysbaena juriaani spec. nov., from the Dominican Republic (Wagner,
pers. obs.) showed response to light (escape behaviour), and in the field distinctly
more specimens were collected in the dark half of wells than in the other half that
was exposed to sunlight. In ovigerous females a dorsal broodpouch (bp) is formed as
an extension of the carapace, wherein eggs and juveniles are incubated. There is an
infold of the broodpouch laterally, and the arched opening is located at its posterior
margin. Internally the broodpouch is connected with the branchial chamber, which
gives passage to the respiratory current needed to aerate the eggs.

Mouthparts.— The mouth is surrounded by the labrum, labium, mandibles, maxil-
lae 1 and 2, and the maxillipeds, which are medially connected by the plastron, lateral-
ly to the carapace. The general shape of the mouthparts is typically peracaridan,
although some reductions and development of parts are unique to the Thermosbae-
nacea. Fryer’s (1965) study describes the morphology and function of the mouth-
parts very well, and his terminology is generally adopted by me, with the exception
of a few corrections as a result of a study on the configuration of the sclerites.

Labrum (Lbr).— The labrum is voluminous and flattened, with on its distal mar-
gin many leaf-shaped microsetae (see also figs. 56, 72, 92, 348, 397, 419 and 467). It is
a direct extension of the anterior ventral integument of the carapace.

Mandible (Md).— The mandible consists of a corpus mandibulae and a 3-seg-
mented palp. The number and arrangement of setae on the second and third seg-
ments of the palp vary among the genera and species. The corpus mandibulae is dif-
ferentiated into a strong pars incisiva and a pars molaris with a row of setae in
between. In the Halosbaenidae and in Tulumella the pars molaris is transformed into
a more triangular or ensiform way (see for example figs. 350, 393, 423 and 469), unlike
in Thermosbaena and the Monodellidae, which have robust molars (see for example
figs. 52, 75 and 94). The mandibular chaetotaxy varies with the genus. The corpus
mandibulae of the left mandible in the Halosbaenidae carries a lacinia mobilis, lack-
ing on the right mandible. Thermosbaena has a lacinia mobilis on both mandibles,
although the one of the right appendage is distinctly more developed than that on
the left. Contrary to what is claimed in the literature, there is only a lacinia mobilis
present in the right mandible in the Monodellidae. There is, however, some sort of
cleaning seta present on both mandibles, the one of the left mandible being more
strongly developed than that on the right mandible.

Labium (Lbi).— The labium is composed of two lobes, which are twice as long as
the labrum. The inner margins of the lobes are densely setulose, proximally rounded,
followed by a sinus towards the apex, the latter distally with a more or less trans-
verse margin. The outer margins are convex, giving each lobe a rather triangular
appearance (see for example fig. 93).

Maxilla 1 (Mx1).— The first maxilla is formed by two endites and a 2- or 3-seg-
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mented palp. The most proximal endite has been considered by former authors as a
coxopodal endite (Stock, 1976: 50; Chelazzi & Messana, 1982: 166), although Stock
(op. cit.) already indicated the possibility of this part being a precoxal endite. The
sclerite that forms this endite has one articulation point with the ventral cephalic
skeleton, and one with the coxa of the first maxilla, thus representing a precoxal
endite rather than a coxal endite. The basipodal endite is somewhat dorsoventrally
widened, distally carrying setae (see figs. 49, 77, 101, 346, 395, 424 and 471).

Maxilla 2 (Mx2).— This is the most complex structure of the animal. Formerly the
second maxilla was differentiated into a 2-segmented endopodite (palp), a rudimen-
tary exopodite, 2 basipodal endites, and a coxopodal endite. However, after a
thorough study of the arrangement of the sclerites this differentiation proved not
entirely correct. Actually one can distinguish a large coxal sclerite, followed by a
broad but short basal sclerite, both previously believed to form the protopodite and
coxopodal endite (Stock, 1976: 60, fig. 45). Stock’s (op. cit.), basipodal endites 1 and 2
thereby becoming the second and third basipodal endites, their sclerites arranged in
perpendicular position with respect to the first basal sclerite. Also the endopodite
occupies a perpendicular position in relation to the latter. Stock’s (op. cit.) observa-
tion of a lobed exopodite in Halosbaena is an artifact, as it is only a part of the (now)
third basipodal endite, which has a more or less triangular shape (like a quarter of a
circle). When squeezing dissected material under the pressure of a cover glass,
Stock’s interpretation can be understood. A rudimentary exopodite is only present in
Thermosbaena and the Monodellidae. A diagrammatic arrangement of the coxal and
basal sclerites of this mouthpart is shown in figs. 3-4. For detailed drawings see also
figs. 48, 76, 102, 352, 396, 425 and 473.

Maxilliped (Mxp).— The maxilliped of Thermosbaena and the Monodellidae is dis-
tinctly more complexly built than that of the Halosbaenidae (for example see figs. 54,
68, 96, 399, 426 and 475). In general one can distinguish a 1-segmented coxopodal
endite, a basipodal endite, an endopodite, an exopodite, and a very large epipodite.
In the Halosbaenidae the endopodite and exopodite (not articulated) are reduced to
mere lobes. Mestrov & Lattinger-Penko (1969: 116, fig. 7a) in their description of
Monodella finki (type species of Limnosbaena) mention a 5-segmented endopodite. Bas-
ing myself on a re-examination of the type material, and the examination of fresh
material from Comaria (northeast Italy) kindly put at my disposal by Prof. B. Sket
(Ljubljana, Slovenia), Mestrov & Lattinger-Penko’s “endopodite” proved to be the
first-leg (see also Mestrov & Cals, 1991: 47). The presence of a large 5-segmented
endopodite thus is a character restricted to the males of Tethysbaena gen. nov. only. In
females of the Monodellidae this structure is reduced to a small rounded lobe with a
fine seta. I agree with Fryer (1965: 70) that the endopodite presumably functions as a
clasper, and that it plays a role in sexual interactions. Contrary to Stock’s opinion
(1976: 53) the endopodite segments represent the ischium, merus, carpus, propodus
and dactylus, respectively.

Gnathopod (Gn).— Though the literature in general does not speak of a gnatho-
pod, this first pair of legs resembles in position and morphology a gnathopod rather
than a pereiopod. Only Fryer (1965: 73) suggest that it has a gripping function. Liv-
ing specimens of Tethysbaena juriaani spec. nov. (Wagner, pers. obs.), constantly kept
their first leg in front of the mouth, only moving them (grasping) when coming
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across a piece of vegetable detritus. The “unguis” in the Halosbaenidae (figs. 400, 428
and 472) has a more or less claw-like shape, which also counts in favour of recogniz-
ing this pair of legs as true gnathopods. Mestrov & Lattinger-Penko (1969: 118, fig.
11) incorrectly describe the second leg as the gnathopod. The gnathopod was figured
by them representing the endopodite of the maxilliped. The segmentation of the
gnathopod counts as follows: basis, ischium (or basi-ischium), merus, carpus, propo-
dus, dactylus, and unguis, and thus is different from the pereiopods as is shown
below. The gnathopods of Halosbaena, Limnosbaena, and Theosbaena are uniramous,
characterized by the absence of an exopodite, while those of Thermosbaena (fig. 58),
Monodella (fig. 78) and Tethysbaena (fig. 103), new genus, and Tulumella (fig. 354) are
biramous (exopodite present).

Pereiopods 2 to 7 (P2-P7).— Except for Thermosbaena (which developes only P2-P5),
the other genera have 6 pairs of pereiopods (P2-P7). The pereiopods are in general bira-
mous, having an endopodite and an exopodite, with the exception of P7 in Limnosbaena
(fig. 406) where an exopodite is absent. The endopodite consists of a basis, ischio-
merus, carpus, propodus, dactylus, and a single “unguis”. The exopodite is 2-segment-
ed, with the exception of the 1-segmented exopodite, in P5 of Thermosbaena (fig. 64), P6
and P7 of the Monodellidae (figs. 83-84, 108-109), and P7 of Theosbaena (fig. 480). Tethys-
baena argentarii is essentially a benthic organism, although it is a good swimmer (Fryer,
1965: 52). Specimens of a new species collected and observed in the Dominican
Republic were frequently swimming (T. juriaani spec. nov.) or essentially benthic (T.
gaweini spec. nov.) (Wagner, pers. obs.). During swimming P2-P7 make an irregular
undulating movement. Fryer (1965: 53) mentions one pair always being out of phase
with the others. They swim upside down and were often “hanging” in this position to
the water surface in the Petri dish or vial. When “hanging”, or “standing” as Fryer
(op. cit.) calls it, at the water surface the exopodites of P1 and P2 were still beating
with short intervals of rest, probably to maintain a current under the carapace lappets
into the branchial chamber where gas exchange takes place. In Tulumella grandis, a
typically nectic species and the largest-sized taxon known of this group, a precoxal
expansion is observed on the basis of P2-P4, assumed to function as a “gill” (Cals &
Monod, 1991). SEM examination of Halosbaena and the Tethysbaena revealed the pres-
ence of numerous thin microsetae on those parts of the second to fourth thoracomeres
that are covered by the branchial chamber (fig. 38).

Pleonites (pln.1-6).— Following the thoracomeres there are 6 separate pleonites,
with the sole exception of the sixth pleonite in Thermosbaena, which is fused with the
telson, forming a pleotelson (fig. 65). Only the first two pleonites bear pleopods,
although those setae on pleonites 3-5 in Halosbaena that lie in the extension of the sec-
ond pleopod in my opinion may represent strongly reduced pleopods 3-5, that have
lost their original function (see for example fig. 432).

Pleopod 1 (P1.1).— In the Halosbaenidae the first pleopod consists of a non-articu-
lating lobed protrusion of the pleonite near its lateral margin, that carries setae (see

Figs. 2-4. 2, lateral view of an ovigerous Thermosbaena mirabilis Monod, 1924 (modified after Monod &
Cals, unpublished MS). For abbreviations see text. 3, sclerite positions in maxilla 2 of Theosbaena cam-
bodjiana Cals & Boutin, 1985. 4, sclerite positions in Thermosbaena mirabilis Monod, 1924. Abbrevia-
tions: c.e. = sclerite of coxopodal endite; b.e.1. = sclerite of basipodal endite 1; b.e.2. = sclerite of basi-
podal endite 2; b.e.3. = sclerite of basipodal endite 3; ex. = exopodite; plp. = palp.
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denticule

f)[k? setulette

setule

\[ articulation

annulus

W setal shaft

5 6 setal socket

Figs. 5-6. Chaetotaxic terminology. 5, diagrammatic representation of seta (top), spiniform process
(middle) and scale (below), in side view on left and top view on right (after Watling, 1989). 6, dia-
grammatic view of a plumidenticulate (type IA3) macroseta illustrating associated terminology.

also figs. 407, 430 and 484). The first pleopod of Thermosbaena and of the Monodelli-
dae is 1-segmented, articulate, and carries setae also (see also figs. 61, 85 and 110).

Pleopod 2 (P1.2).— In all taxa concerned pleopod 2 consists of a 1-segmented artic-
ulating appendage carrying setae (see for example figs. 62, 86, 111, 370, 408, 430 and
482-483).

Uropod (U).— In all Thermosbaenacea the uropod is biramous, the rami being
implanted on a protopodite. The endopodite is 1-segmented, the exopodite 2-seg-
mented. In Thermosbaena the endopodite is strongly reduced and perpendicularly
implanted in comparison with the other genera (see fig. 66). This suggests that spe-
cies of Thermosbaena are walkers rather than swimmers. The shape and chaetotaxy of
the uropod is diagnostic at the genus level (see also figs. 87, 112, 363, 410, 427 and
485). In live specimens of Tethysbaena juriaani spec. nov. the uropods are used as a
rudder during swimming, and in order to slow down speed it spreads the endo- and
exopodite to its maximal extent (Wagner, pers. obs.).

Telson (T) or Pleotelson (PT).— The Halosbaenidae, Tulumellidae, and the Mono-
dellidae have a free telson (see for example figs. 88, 113, 364, 411, 434 and 486). Only
Thermosbaena (Thermosbaenidae) has the 6% pleonite fused with the telson, thus
forming a pleotelson (fig. 65). The shape and armature of the (pleo)telson are typical
for each genus and to a lesser extent for species(groups). In Thermosbaena and some
species of the Monodellidae the distal portion is incised. The anus is situated subter-
minally in all taxa.
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3. Chaetotaxy
3.1. Introduction

In the past twenty years several systems have been proposed in order to classify
crustacean setae. Thomas (1970) was the vanguard of the earliest comprehensive setal
classificatory system in lobsters, a system later modified by Farmer (1974) and Factor
(1978) based on other lobster species. Fish (1972) provided a system based on the
chaetotaxy of the isopod Eurydice pulchra Leach, 1815, which was previously studied
partially by Sars (1889), Nordenstam (1933), and Jones (1969). Till then setal studies on
other isopod groups were not comprehensive. The setal studies of decapod crusta-
ceans by Drach & Jacques (1976, 1977, 1978, 1979, 1980) and Jacques (1981) contribut-
ed a great deal to the knowledge of the various types of setae encountered in Crusta-
cea. A summary of their system was recently published by Jacques (1989), and is
without any doubt the most complex one. The setae of a decapod larva were exam-
ined in detail by Pohle & Telford (1981), which resulted in still another system. For
amphipods a system was proposed by Steele & Oshel (1987). In the meantime the
studies by Cals (1974), Bocquet et al. (1976) and Cals & Brousse-Gaury (1978) concen-
trated on the development of cuticular and setal extensions. The results and terminolo-
gy employed therein was used in the first chaetotaxic study of Thermosbaenacea
(Cals & Cals-Usciati, 1986). This chaetotaxic study resulted in three alternatives; (1)
mapping on presence (+) or absence (-) of setae, without establishing the category the
particular seta represents; (2) the distinction of a typical seta for each genus (or spe-
cies) (S-seta or strigilla); and (3) other (by all taxa shared) types of setae (A-, E-, I- and
U-types). This setal arrangement was used in an attempt to resolve the evolutionary
scenario in Thermosbaenacea (Cals, 1987; Monod & Cals, 1988; Cals & Monod, 1988).

Although all these classifications have their advantages, they fall short in the use
of the homology principle. The use of chaetotaxic characters based on homologies,
will enable one to define better the taxonomic status of an organism, and to use these
characters for phylogenetic purposes. Watling (1989), being aware of the restrictions
of former classifications, proposed a new classificatory model that is based funda-
mentally on homologies. Therefore I follow the Watling’s classification, and propose
some modifications on his model.

This part of my study is based on the examination of all setal types encountered in
the 7 genera actually known by means of light microscopy (LM) and by scanning
electron microscopy (SEM) studies of various representatives of each family.

3.2. Morphology and terminology

A terminology different from previous chaetotaxic studies is employed. Therefore
it is necessary to define clearly what is meant by each term.

In recent years the terms macrotrichs and microtrichs were often used for what is
defined here as setae. Microtrichs, however, are originally well defined as an expan-
ded part of a cell (Haffer, 1921; Ulrich, 1924; Weber, 1933; Snodgrass, 1935), and not,
as advocated by Broodbakker & Danielopol (1982) and Steele & Oshel (1987), as pau-
cicellular complex structures. Thus the microtrichs are in fact subcellular non-articu-
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lating expansions of the setae, called denticules by Watling, and partially identical
with what is named scutella in Bocquet et al. (1976) and Monod & Cals (1988). The
scutella (Bocquet et al., 1976) is defined as a subcellular expansion of both setal and
cuticular cells (= scute sensu Cals, 1974). Herein it is suggested to drop the confusing
term microtrich, and define the non-articulating subcellular expansions of the setae
as denticules, and to restrict the name scutella to the non-articulating subcellular cut-
icular expansions.

Also a clear distinction must be made between the (multicellular) macrosetae and
(unicellular) microsetae (Drach & Jacques, 1979). The term megaseta (Cals & Cals-
Usciati 1986) is synonymous with macroseta. The term spine(s) is often employed for
the articulating thick-walled seta(e) (sensu Fish, 1972) by most authors in carcinolo-
gy- In fact, this definition of the term does not distinguish spines from macrosetae,
and is in this form considered synonymous with macrosetae. Unicellular “hair-like
structures” can be present on the setae as setules (sensu Watling, 1989), but can also
arise from the cuticula directly (type IV sensu Watling, 1989). For the former group
the name setules is maintained, while latter group will be referred to as microsetae.
The confusing term macrotrich (Comstock, 1920) originally is defined as a unicellular
seta. In order to avoid future confusion it is suggested to drop this term also in
favour of the term microseta. The term setulettes (sensu Pohle & Telford, 1981) is
used for the subcellular expansions of the setules and the scutellae.

Next to the macrosetae and microsetae two other cuticular structures can be devel-
oped, e.g. spiniform processes and scales. The term spiniform process is proposed
here to replace the confusing term spine sensu Comstock (1920) and Watling (1989),
which is defined and employed by them in a quite different manner than customary
in carcinology. So the definition of spiniform processes as non-articulating cuticular
extensions of which the base is generally not as wide as the length of the structure is
adopted here from the one defining the spine sensu Comstock (1920) and Watling
(1989). The scale is defined as a non-articulate cuticular extension of which the base
is generally very wide relative to its length (Watling, 1989). A scale can be either uni-
cellular or multicellular.

The external morphology of the main setal groups, viz. macrosetae, microsetae,
spiniform processes and scales is reproduced in figs. 5-6. Definitions of the various
external parts of a macroseta are given below:

Annulus: a faint ring circumscribing the shaft, which may be located near the base
or well along the shaft.

Denticule: a non-articulate extension of the shaft of the seta or spiniform process.

Setule: an extension of the shaft of a seta, forming an articulate or flexible junction
with the shaft.

Setulette: a non-articulate extension of the setule.

Figs. 7-12. Scanning electron micrographs of macrosetae. 7, plumose macroseta (type IA1), peduncle
antenna 1 of Thermosbaena mirabilis; 8, plumose macroseta (type 1A1), distal at dorsal margin propo-
dus of Tethysbaena juriaani; 9, detail pappcse macroseta (type IA2), coxopodal endite maxilliped of
Thermosbaena mirabilis; 10, detail pappose macroseta (type 1A2), coxopodal endite maxilliped of Halos-
baena acanthura; 11, plumidenticulate macroseta (type IA3), third segment palp mandibula of Tethysba-
ena juriaani; 12, plumidenticulate macroseta (type IA3), basipodal endite 1 maxilla 2 of Halosbaena aca-
nthura. Micrographs by D. Platvoet (figs. 7, 8, 11, 12) and H.P. Wagner (figs. 9, 10).
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3.3. Chaetotaxic classification

A modified survey of Watling’s classification (1989) is presented below, with reference
to those setae encountered (or not) in the Thermosbaenacea. The names of setae used in
literature on Thermosbaenacea are indicated in parentheses.

3.3.1. Macrosetae

Type 1. Annulate, with setules. Mechanoreceptive setae of variable size and shape.
Annules and setules present.
A. Articulation infracuticular. The point of articulation occurs in a sunken socket.

1. Plumose (figs. 7-8). Macrosetae in which the setules rise from the shaft in two
opposite rows, thus giving the setae a feather-like shape. A stout form of this
type, with the setules arising from the shaft over almost its full length, is
present on the inner margin of the antenna 1; slender forms with the setules
along the whole shaft are present on the basis of the gnathopod, and with the
setules on its distal half only is present on the pereiopods in all families. In
Tulumella this macrosetal type is also present on the exopodite of the maxilla
2 (soie sensorielle, Monod, 1927a; Sinnes Borsten, Monod, 1940; gefiederte
Borsten, S.L. Karaman, 1953; gefiederter Stachel, S.L. Karaman,1953; plu-
mose seta, Stock & Longley, 1981; Chelazzi & Messana, 1982; Yager, 1988).

2. Pappose (figs. 9-10). Macrosetae in which the setules principally rise from the
shaft under different angles. This type is only present on the coxopodal
endite of the maxilliped in all taxa examined (soie plumeuse, Monod, 1924a;
Fiederborsten, Monod, 1940; gefiederte Borsten, S.L. Karaman, 1953; plu-
mose seta, Stock, 1976; Stock & Longley, 1981; Chelazzi & Messana, 1982;
Yager, 1988). :

3. Plumidenticulate (figs. 11-18). The proximal part of these setae bears setules,
while the distal portion is denticulate. This type is well represented on the
basal endite of the maxilliped in various forms of all families. It is also
present on the basipodal endite 1 of maxilla 2, the precoxal endite of maxilla
1, and on the second and third segment of the mandibular palp (aguillon
robuste, Monod, 1924a; épine plumeuse, Monod, 1924a, 1927a; Mestrov &
Lattinger-Penko, 1969; Fiederstacheln, Monod, 1940; glatte Stacheln, Monod,
1940; gefiederte Borsten, S.L. Karaman, 1953; spiniform seta, Fryer, 1965; lat-
eral sensory seta, Fryer, 1965; plumose seta, Stock, 1976; Stock & Longley,
1981; Chelazzi & Messana, 1982; Yager, 1988; denticulate spine, Stock, 1976;
transformed seta, Stock, 1976; pectinate spine, Stock, 1976; Bowman & 1liffe,
1988; Schram, 1986; ciliated spine, Stock, 1976; Chelazzi & Messana, 1982;

Figs. 13-17. Scanning electron micrographs of macrosetae. 13, plumidenticulate macroseta (type 1A3),
subapical at inner margin maxilliped of Tulumella grandis; 14, plumidenticulate macroseta (type 1A3),
subapical at inner margin maxilliped of Halosbaena acanthura; 15, detail plumidenticulate macroseta
(type IA3), central row at distal margin maxilliped of Halosbaena acanthura; 16, plumidenticulate
macroseta (type IA3), ventral row at distal margin maxilliped of Halosbaena acanthura; 17, detail plum-
identiculate macroseta (type IA3), tip macroseta of ventral row at distal margin maxilliped of Halosba-
ena acanthura. Micrographs by D. Platvoet (fig. 15) and H.P. Wagner (figs. 13, 14, 16, 17).
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hairy spine, Chelazzi & Messana, 1982; anneaux (A-type), Cals & Cals-Uscia-
ti, 1986; Monod & Cals, 1988; unipennée (U-type), Cals & Cals-Usciati, 1986;
Monod & Cals, 1988; équipennée (E-type), Cals & Cals-Usciati, 1986; Monod
& Cals, 1988; inéquipennée (I-type), Cals & Cals-Usciati, 1986; Monod &
Cals, 1988; soie particuliere (S-type), Monod & Cals, 1988).

4. Forked setae. A sharply pointed seta with setules arising opposite of each
other just above the annulus. Not observed in Thermosbaenacea.

5. Acuminate. The seta has a smooth and acuminate outline. Apically fine
setules are present, which are only visible under extreme magnification. This
seta has been classified by Watling belonging to type IIAl. However, the
presence of distal setules, in my opinion justifies classification herein as type
IAS5. This type has not been observed in Thermosbaenacea.

B. Articulation supracuticular. The cuticle is flexed outward to form the point of
articulation.

1. Plumose (figs. 20-21). The setules rise from the shaft in two opposite rows
over almost the whole length of the macroseta, giving the seta its feather-like
look. These macrosetae are in general rather stout. Located on the peduncu-
lar scale of the antenna 2 in Tulumella, and further in Thermosbaenacea in
general on the precoxal endopodite of maxilla 1, the coxopodal endite of
maxilla 2, exopodites of the maxilliped (when not reduced), exopodites of
the gnathopod and pereiopods (when present), and on the uropods (soie
plumeuse, Monod, 1924a, 1927a; Mestrov Lattinger-Penko, 1969; épine plu-
meuse, Monod, 1927a; Fiederborsten, Monod, 1940; setole ciliate, Stella,
1951a; setole pennate, Stella, 1951a; gefiederte Borsten, S.L. Karaman, 1953;
pushing seta, Fryer, 1965; plumose seta, Stock, 1976; Stock & Longley, 1981;
Chelazzi & Messana, 1982; Yager, 1988; feathered seta, Stock, 1976; nearly
naked seta, Stock, 1976).

2. Subplumose (figs. 19, 22). A plumose macroseta that has its basal part proxi-
mad of the annulus transformed into a condylar joint, and its distal portion
setulose. Located on the peduncular segments of the antenna 1, the first seg-
ment of the exopodites of the pereiopods 3 to 5, the pleopods, and submargi-
nally on the uropods (tige sensorielle, Monod, 1927a; soie sensitive, Rouch,
1965; plumose seta, Stock, 1976; Chelazzi & Messana, 1982; Yager, 1988).

3. Setulate (fig. 24). The seta has distally of its obscure annulus one (unisetulate)
or two (bisetulate) rows of leaf-shaped setules. The unisetulate form (a) is
present on the palp of maxilla 1 in the Thermosbaenidae and the Monodelli-
dae; the bisetulate form (b) is present in the Halosbaenidae. (Aiguillon,
Monod, 1927a; unilaterally toothed spine, Stock, 1976; toothed spine, Stock,

Figs. 18-23. Scanning electron micrographs of macrosetae. 18, plumidenticulate macroseta (type 1A3),
dorsal row at distal margin maxilliped of Halosbaena acanthura; 19, subplumose macroseta (type IB2),
peduncle antenna 1 of Tulumella grandis; 20, plumose macroseta (type IB1), second segment endopodi-
te uropod of Thermosbaena mirabilis; 21, plumose macroseta (type IB1), coxopodal endite maxilliped of
Halosbaena acanthura; 22, subplumose macroseta (type IB2), second segment endopodite uropod of
Thermosbaena mirabilis; 23, simple macroseta (type IIA1), exopodite antenna 1 of Tulumella grandis.
Micrographs by D. Platvoet (figs. 18, 20, 22) and H.P. Wagner (figs. 19, 21, 23).
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1976; thorny spine, Chelazzi & Messana, 1982).

Type II. Annulate, without setules. Chemoreceptive or mechanoreceptive setae of
variable length (elongate and stiff, or short and robust). The shaft either smooth or
denticulate. Annulus distinctly present.

A.Shaft appearing smooth (obscurely denticulate).

1.

Simple (figs. 23, 25). This seta has a smooth and acuminate outline; its apex is
pointed and naked. This setal type was classified as type IIA6 by Watling
(1989: 25), but it must be remarked that his type IIA1 actually should be type
IA5 (see above), and that this basal form of type IIA (type IIA6 sensu
Watling, 1989) is re-coded here as type IIAl. This type is found in all Ther-
mosbaenacea on the antennae 1 and 2, the tip of the endopodal palps of maxil-
la 1, maxilla 2 and the maxilliped, the exopodite of maxilla 2, and the pleo-
nites. Despite Karaman’s observation of a “gefiederter Stachel” in both Ther-
mosbaenidae and Monodellidae the distally implanted macroseta of the exo-
podite of maxilla 2 appears simple (gefiederter Stachel, S.L. Karaman, 1953;
naked seta, Stock, 1976; setule, Stock, 1976).

- Rod (fig. 26). Resembling the simple seta, but its tip is cleft in finger-like

lobes. At low magnifications it appears naked and blunt. This type is
observed in Halosbaena, Tethysbaena, and Monodella near the medial margin of
the coxal endite of maxilla 2, where it also has some scale-like denticules
with finger-like lobes at its distal portion (submarginal seta, Fryer, 1965).

. Cuspidate (fig. 27). Stout, heavily cuticularized, fang-like seta, which has two

rows of denticules. The last-named structures are only visible by extreme
magnifications. The basal portion is distinctly broader than the distal por-
tion. In the Thermosbaenacea cuspidate macrosetae are only present at the
subterminal margin of the first segment of the uropodal exopodite, and the
subterminal and lateral margins of the telson (fein beborsteter Stachel, S.L.
Karaman, 1953; smooth spine, Stock, 1976).

. Conate. Shorter in length and more regularly tapering than the cuspidate

seta. In contrast to the cuspidate seta the apex is more pointed, the surface
smooth. Not observed in Thermosbaenacea.

. Papillate. Resembling the simple and rod setae, but, contrary to these types,

the apex appears to be simple and blunt. This type has only been observed at
the tips of the antenna 2.

. Aesthetasc (fig. 28). Seta composed of stiff basal part (“grip”), an annulus,

and a lanceolate distal portion (“whip”). All previous authors leave this
highly specialized seta out of their classifications, but in my opinion it best
fits here in the classification as it is a multicellular, modified smooth annulate
seta. As Watling’s type IIA6 seta is here re-coded as type IIA1 seta, the cod-

Figs. 24-28. Scanning electron micrographs of macrosetae. 24, (uni)setulate macroseta (type IB3(a)),
second segment palp maxilla 1 of Tethysbaena juriaani; 25, simple macroseta (type IIA1), tip exopodite
antenna 1 of Thermosbaena mirabilis; 26, rod macroseta (type IIA2), precoxal endite maxilla 1 of Tethys-
baena juriaani; 27, cuspidate macroseta (type IIA3), telson of Monodella stygicola; 28, aesthetasc (type
ITA6), exopodite antenna 1 of Thermosbaena mirabilis. Micrographs by D. Platvoet (figs. 24-26, 28) and
H.P. Wagner (fig. 27).
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ing Type IIA6 is vacant. This code is now connected with the aesthetasc. Aes-
thetascs are only present on the exopodite of the antenna 1 (filament senso-
riel, Monod, 1924a; Asthetask, Monod, 1940; setole sensoriali, Stella, 1951a;
hyaline Stibchen, S.L. Karaman, 1953; aesthetasc, Mestrov & Lattinger-
Penko, 1969; Schram, 1986; aesthete, Stock, 1976; Stock & Longley, 1981; Che-
lazzi & Messana, 1982; Bowman & lliffe, 1985, 1988; Yager, 1988).

B. Shaft with denticules.
1. Serrate (figs. 29-32). Setae with one (or more) rows of serrations (denticules

implanted at one half of the shaft. Various forms can be distinguished; (a)
serrate (two rows of denticules at one side of the shaft), (b) serrulate (denti-
cules arranged in two opposite rows), (c) multidenticulate (denticules
arranged in a multiplicity of rows), and (d) rakes (one row of denticules).
The gnathopodal “unguis” of Tulumella is the rake-form, while in Thermosbae-
na and the Monodellidae the serrulate type is represented. The “unguis” of
pereiopod 2 is of a more multidenticulate type (2 rows dorsally, 1 row ven-
trally). Various forms of this type of macroseta can be located in all Thermos-
baenacea at the tip of the mandibular palp (these setae are homologous with
the pereiopodal “unguis”), between the lacinia(e) and the pars molaris of the
mandible, basipodal endites 2 and 3 of maxilla 2, the gnathopod, and the
pereiopods (aiguillon courbe, Monod, 1927a; gekammte Stacheln, Monod,
1940; gezihnte Stacheln, S.L. Karaman, 1953; combing seta, Fryer, 1965; lift-
ing spine, Fryer, 1965; batonnets, Mestrov & Lattinger-Penko, 1969; soie
courbe, Mestrov & Lattinger-Penko, 1969: ciliated spine, Stock, 1976; Chelaz-
zi & Messana, 1982; hooked spines, Stock, 1976; S-shaped spine, Stock, 1976;
rake-like spine, Stock, 1976; transformed S-shaped spine, Stock, 1976; pecti-
nate claw, Stock, 1976; naked seta, Stock, 1976; Stock & Longley, 1981; spoon-
shaped seta, Yager, 1988; Bowman & lliffe, 1988; spoon-shaped spine, Yager,
1988; serrate spine, Yager, 1988; cuspidate crescent, Yager, 1988; peg-shaped
spine, Yager, 1988; tricuspid spine, Bowman & lliffe, 1988; spatulate-ciliate
spine, Bowman & lliffe, 1988; naked spine, Bowman & Iliffe, 1988).

2. Setobranch. A long, thin and pointed seta, which bears leaf-like denticules on

3.

the distal portion. Not observed in the Thermosbaenacea.

Teazel (fig. 33). Seta with elongate and almost needle-like denticules, but
without the slenderness of setules. The denticules are generally arranged in
pappose fashion. The peduncles of both antenna 1 and antenna 2 of all Ther-
mosbaenacea are armed with this macrosetal type. At high magnifications
one can see that the macrosetae at the margins of the pereiopods (one simple
and plumose seta on the dorsal margin of the propodus excepted) are of this
type also (épine, Monod, 1927a; naked seta, Stock, 1976).

Figs. 29-33. Scanning electron micrographs of macrosetae. 29, serrate macroseta (type I1B1(d)), basipo-
dal endite 2 maxilla 2 of Tethysbaena juriaani; 30, serrate macroseta (type IIB1(d)), basipodal endite 3
maxilla 2 of Tethysbaena juriaani; 31, serrate macroseta (type IIB1(b)), tip palp mandibula of Tethysbae-
na juriaani; 32, serrate macroseta (type IIB1(b)), “unguis” pereiopod 2 of Thermosbaena mirabilis; 33,
teazel macroseta (type IIB3), peduncle antenna 1 of Halosbaena acanthura. Micrographs by D. Platvoet
(figs. 29-32) and H.P. Wagner (fig. 33).
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4. Cincinnuli. Setae with basally a short rounded shaft, distally extending into a
flattened hood with a digitate margin. Not observed in Thermosbaenacea.
Type III. Non-annulate, robust. Often both chemoreceptive and mechanoreceptive
setae. Generally rather large setae, which have a robust habitus as they are present
in those places on the appendages where the mechanical stress is high.

1. Toothed (figs. 34-36). Stout, relatively short seta, obliquely implanted in a
well-developed socket. Its distal portion is crenulate or truncate, and gener-
ally has an apical pore. Toothed macrosetae are present on the distal margin
of the basipodal endite of the maxilla 1 (forte épine, Monod, 1924a, 1927a;
denticulate spine, Fryer, 1965; Stock, 1976; Yager, 1988; scraper, Fryer, 1965;
saw-like tooth, Stock, 1976; tricuspidate spine, Stock, 1976; saw-like spine,
Stock & Longley, 1981; toothed spine, Chelazzi & Messana, 1982)

3.3.2. Microsetae

Watling (1989: 24) defines his type IV setae as “a heterogeneous assemblage repre-
sented by several basic homologies”. He states that this group of usually very small
setae found on numerous sites on the body surface, are non-annulate and non-
robust. Only a subgroup of plumose setae are distinguished, which is divided into
two forms: brush (type IVA1l) and scaled microsetae (type IVA2). It must be
remarked that Fish (1972) distinguishes a brush seta and a brush spine. I presume
Watling refers to the former as his type IVA1 seta. This setule, contrary to Fish’s
statement is non-annulate. Drach & Jacques (1979: fig. 2) figure this setule as their
“microsete a barbules”, and suppose it to be a transitional stage between “microsetae”
and “macrosetae”. The “scaled microsetae” of Drach & Jacques (1979: fig. 1) resemble
a non-annulate teazel (type IIB3).

The fine setules observed by me on the second to fourth thoracomeres (fig. 38)
appear smooth, but very well might be the same as the “scaled microsetae” of Drach
& Jacques, as no larger magnifications of these microsetae have been made by SEM.
In Thermosbaenacea I also observed a new type of microseta, which is foliaceous in
shape.

Thus far the following microsetae can be classified:

Type 1. Acuminate. The habitus of these microsetae is acuminate, (sub)circular in
cross section, and is either smooth or armed with setulettes

a. Simple (figs. 38-39). Setule without any outgrowth. This type of microseta is

observed on the second to fourth thoracomeres in all thermosbaenacean fami-
lies, as well on the inner margin of the maxilla 2 and the maxilliped. In the

Figs. 34-40. Scanning electron micrographs of macrosetae and microsetae. 34, toothed macroseta (type
II11), dorsal row at distal margin basipodal endite maxilla 1 of Tethysbaena juriaani; 35, toothed
macroseta (type III1), ventral row at distal margin basipodal endite maxilla 1 of Tethysbaena juriaani;
36, toothed macroseta (type 11I1), distal margin basipodal endite maxilla 1 of Tulumella grandis; 37,
ovate microseta (type 2a), labrum of Halosbaena acanthura; 38, simple microseta (type la), coxae of
pereiopods 2-5 of Halosbaena acanthura; 39, simple microseta (type 1a), epipodite maxilliped of Tethys-
baena juriaani; 40, ovate microseta (type 2a), dactylus pereiopod 4 of Tethysbaena juriaani. Micrographs
by D. Platvoet (figs. 34, 35, 39, 40) and H.P. Wagner (figs. 36-38).
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Halosbaenidae it is present on the coxa and basis of the gnathopods, the rudi-
mentary exopodite and endopodite of maxilla 2, and near the distal margin of
the maxilliped.

b. Scaled. Setule with short broad setulettes, which are obscure. The shape of this
microseta is reminiscent of the teazel macroseta. Not observed in the Thermos-
baenacea.

c. Brush. Setule with fine rows of long setulettes distally of a non-annular constric-
tion. In shape closely resembling a plumose macroseta of type IAl, but then
without annulus. Not observed in the Thermosbaenacea.

d. Club. Minute stout microseta that appears to be smooth. Generally regularly
tapering, but in Tethysbaena texana, more or less rectangular with the tip abrupt-
ly pointed. It is reminiscent of a cuspidate macroseta (type 1IB3), but then with-
out annulus. This type can be present on the merus, carpus and propodus of
the male endopodite of the maxilliped of Tethysbaena only.

Type 2. Foliate. Microseta flattened, with setulettes along its margins.

a. Ovate (figs. 37, 40). A flattened leaf-shaped microseta with fine setulettes on its
opposite margins. These microsetae are observed on the labrum of all species of
the thermosbaenacean families. On the palp of the maxilla 1 and at the basis of
the basipodal endite of the maxilliped of the species of the Monodellidae this
type of microseta is present also. A slightly more elongated form of this type is
present on the first segment of the exopodite, and on the ischio-merus, propo-
dus and dactylus of the endopodite of the pereipods (P2-P7).

b. Ciliate (figs. 41-42). This microseta is elongate foliate to very long and ciliate,
the setulettes are short, and generally better developed on one of the margins.
This type can be found in all families on the epipodite of the maxilliped, on the
margin of the labium, on the lateral margins of the basal endite of the maxilla 1,
and on the pars molaris of the mandible.

3.3.3. Spiniform processes

In Thermosbaenacea spiniform processes are rare cuticular structures. They are
present on the mandible as the complexly built laciniae, and on the pars molaris of
the mandibles in Tulumella (serrate), Tethysbaena (tripartite tips), and Monodella (hexa-
partite tips) (figs. 43-44).

3.3.4. Scales
Scales (fig. 45) are only observed in Tethysbaena scabra and T. siracusae. These scales

cover the whole body. At their margins tiny scutellae are present. In other Thermos-
baenacea scutellae are present on various parts of the body (fig. 46).

Figs. 41-46. Scanning electron micrographs of microsetae, spiniform processes, scales and scutellae. 41,
ciliate microseta (type 2b), inner margin basal endite maxilla 1 of Tethysbaena juriaani, 42, ciliate micros-
eta (type 2b), inner margin labium of Thermosbaena mirabilis; 43, tripartite tipped spiniform processes on
pars molaris of Tethysbaena juriaani; 44, hexapartite tipped spiniform processes on pars molaris of
Monodella stygicola; 45, scales on telson of Tethysbaena scabra; 46, scutellae on coxal plate maxilla 2 of
Tethysbaena juriaani. Micrographs by D. Platvoet (figs. 41-44, 46) and H.P. Wagner (fig. 45).
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4. Systematics
4.1. Introduction

In the first fifty years since the discovery and description of the first thermosbae-
nacean, Thermosbaena mirabilis Monod, 1924, only seven named species were
described. Except for Thermosbaena mirabilis, all other species were classified in the
genus Monodella Ruffo, 1949. The type species of Monodella is M. stygicola Ruffo, 1949,
the description of which was based on four immature females collected in 1948. A
third species, M. argentarii Stella, 1951, was described from Monte Argentario in the
Toscane Province, Italy, and provisionally placed in Monodella, although the author
was aware that particular differences with M. stygicola existed. Later authors (S.L.
Karaman, 1953; P6r, 1962; Maguire, 1964, 1965) noticed the morphology of their spe-
cies to be similar to M. argentarii, but neglected the quite distinct mouthpart mor-
phology of M. stygicola, judging the differences a result of the young age of Ruffo’s
material. The differences between all species were so subtle that Rouch (1965) decid-
ed to synonymize M. halophila S.L. Karaman, 1953 with M. argentarii Stella, 1951.
Most probably this was also the reason that the extreme morphological differences
between the “Monodella “ species and a limnic species from Bosnia was overlooked
by Mestrov & Lattinger-Penko, who even interpreted the gnathopod as the male
endopodite of the maxilliped. The presence of a “bilobed rostrum” (actually the ocu-
lar scales) in M. finki Mestrov & Lattinger-Penko, 1969, a character that Stock (1976)
also discovered in Halosbaena, a new genus of thermosbaenacean from Curagao, led
to the creation of the fourth genus known, Limnosbaena. Another four species have
been added since to Monodella, as well as the description of two new genera, viz.,
Theosbaena Cals & Boutin, 1985 (monotypic), and Tulumella Bowman & Iliffe, 1988
(three species). With the recently described Halosbaena tulki Poore & Humphreys,
1992, the total number of taxa in the order comprises 6 genera, and 18 named species.

In this chapter all material that was available for study is discussed, including a
topotypic sample of Monodella stygicola, which has resulted in a drastic change of the
current view on the classification of the group. Together with the revised terminolo-
gy and the introduction of a chaetotaxic classification, I have chosen for extensive,
detailed descriptions to incorporate the new information in the descriptions of all
taxa, this in order to facilitate more extensive comparative studies in the future.
Herein solely a taxonomic review of the order is presented. Descriptions of new spe-
cies of Tethysbaena are generally based on a representative set of adult specimens,
from which (if available) a male is selected as holotype. Contrary to earlier authors,
which gave preference to select a female specimen as a holotype, I have chosen so
since the male endopodite of the maxilliped provides extra information of substan-
tial taxonomic value. Although Pretus (1991) observed metrical differences between
species, I concentrated my study primarily on non-metrical data, as variable pressure
on mounted appendages easily disturbs the natural proportions and thus can pro-
vide false information. The sole exception is made for the width/length ratio of the
telson, as the margin is distinctly keeled laterally and terminally, which enables one
to measure the natural proportions.
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4.2. General classification

Order Thermosbaenacea Monod, 1927

Thermosbaenacea Monod, 1927a: 48; Glaessner, 1957: 179; Monod, 1960: 528; Gordon, 1964: 150, 152;
Vandel, 1964: 142; Schmitt, 1965 (reprinted 1973): 87; Green, 1967: 168; Hessler, 1969: R366; Kaest-
ner, 1970: 367; Bowman, 1971: 171; Noodt, 1974: 447; Monod, 1975: 102; Stock, 1980b: 107;
McLaughlin, 1980: 84; Stock, 1981a: 225; Schram, 1981: 2; Watling, 1981: 203; Bowman & Abele,
1982: 15; Abele, 1982: 276; Stock, 1982: 195; Newman, 1983: 113; Dahl, 1983:196, 198; Watling, 1983:
214, 217, 219, 221, 223; Sieg, 1983a: 36; Sieg, 1983b: 230; Monod, 1984: 204; Sieg, 1984: 27; Schram,
1984: 305; Bowman et al., 1985: 75, 77; Stock, 1986a: 587; Schram, 1986: 216; Pires, 1987: 233, 235;
Bowman & Iliffe, 1988: 221; Stock, 1990: 697; Pretus, 1991: 235; Casanova, 1993: 144.

Thermosbanacea (sic); G. O. Sars, 1929: 349.

Thermosbaenacés; Delamare Deboutteville, 1957: 61, 66; Rouch & Danielopol, 1987: 350.

Thermosbaenida; Russell-Hunter, 1979: 242, 243.

Diagnosis.— Small (< 5.2 mm), strictly stygobiont crustaceans, mainly character-
ized by the fusion of the carapace to the thoracic tergum by the maxillipedal meta-
mere, and by the formation of a dorsal broodpouch in the female incubating two to
ten eggs, which is internally connected to the branchial chamber. Oostegites absent.
Free larval stages lacking, but postmarsupial juveniles develop seventh (Halosbaena ),
or sixth and seventh pereiopods (Monodellidae) by successive moulting. Postmarsu-
pial juveniles of Thermosbaena resemble adults, but lack the fully developed genitalia,
so they have to moult, too. It is quite possible that adults moult also, since individu-
als with regenerated pereiopods were represented among preserved material. Num-
ber of pereiopods 5 (Thermosbaena ) or 7 (other taxa); female genital opening on sixth
thoracomere; penes on eigth thoracomere. Body consisting of a carapace, eigth tho-
racomeres, six pleonites, and a telson. Other appendages are: biramous antennae 1;
antennae 2; ocular scales (not in all taxa); labrum; mandibles; labium; maxillae 1;
maxillae 2; maxillipeds; pereiopods; two pairs of pleopods (articulate or non-articu-
late basally); one pair of uropods; anus located subterminally.

Key to the families of Thermosbaenacea
based on characters visible without dissection

1. Body distinctly wider than high; 5 pairs of pereiopods; telson fused with pleonite 6
................................................................................ Thermosbaenidae Monod, 1927 (p. 38)
- Body elongate; 7 pairs of pereiopods; telson separate from pleonite 6 ....................... 2
2. Ocular scales absent; gnathopod with one serrate macroseta forming the “unguis”;
propodus of gnathopod with “spur”; pleopod 1 with basal articulation ...........ccoc.uc....
.................................................................................. Monodellidae Taramelli, 1954 (p. 50)
- Ocular scales present; gnathopod with two or three (more or less modified) serrate
macrosetae forming a “claw”; propodus of gnathopod lacking “spur”; pleopod 1 a
small unarticulated 10De ... s 3
3. Main flagellum of antenna 1 with up to two aesthetascs on second and more distal
segments; third peduncular segment of antenna 2 with a scale; gnathopod biramous;
pereiopods 2 to 7 with ovate microsetae on dactylus ..... Tulumellidae fam. nov. (p. 203)
- Main flagellum of antenna 1 with one aesthetasc on second and more distal seg-
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ments; third peduncular segment of antenna 2 without scale; gnathopod uniramous
(lacking exopodite); pereiopods 2 to 7 without ovate microsetae ........co.eeeeerueerereeeienns
...................................................................... Halosbaenidae Monod & Cals, 1988 (p. 229)

4.3. Thermosbaenidae Monod, 1927

Thermosbaenidae Monod, 1927a: 48; Monod, 1960: 528; Hessler, 1969: R367; Kaestner, 1970: 369; Bow-
man & Abele, 1982: 15; Russell-Hunter, 1979: 274; Bousfield, 1982: 241; Stock, 1986a: 587; Schram,
1986: 222; Monod & Cals, 1988: 101; Wagner, 1988: 1st page; Cals & Monod, 1988: 342; Wagner,
1990: 123; Cals & Monod, 1991: 177.

Thermosbanidae (sic); G. O. Sars, 1929: 349.

Thermosbaenidea (sic); Bowman & Iliffe, 1988: 226.

Diagnosis.— Thermosbaenaceans in which the body is distinctly wider than high.
A ftransverse groove separates circa one-fourth of the carapace from its posterior
part. Rostrum indistinct. Small eye-stalks (ocular scales) absent. Main flagellum of
antenna 1 10- to 12-segmented; accessory flagellum 8-segmented. Flagellum of anten-
na 2 6-segmented. Mandible with one plumidenticulate macroseta on second seg-
ment of palp; left pars incisiva 3-dentate, right pars incisiva with 6-dentate; lacinia
mobilis absent; pars molaris blunt, robust and rounded, molar surface without spini-
form processes. Maxilla 1 with 2-segmented palp, by fusion of segments 1 and 2; basi-
podal endite with six toothed macrosetae. Basipodal endite 1 of maxilla 2 with sim-
ply built plumidenticulate macrosetae; basipodal endites 2 and 3 with two rows of
rake-like serrate macrosetae; endopodite 2-segmented; exopodite reduced to a trian-
gular lobe with one simple macroseta, situated between basipodal endite 3 and
endopodite. Maxilliped with three simple setulated pappose macrosetae on coxopo-
dite; (sub)terminal margin of basipodite with two rows of plumidenticulate macro-
setae; endopodite absent; epipodite well-developed. Five pairs of legs; gnathopod
biramous, basis and ischium fully coalesced, propodus without bicuspidate “spur”,
one serrulate macroseta forming “unguis”; pereiopods 2 to 5 biramous, exopodite 2-
segmented in pereiopods 2 to 4, 1-segmented in pereiopod 5, ovate microsetae
absent; penis short and blunt. First pleopod basally articulate, with four subplumose
macrosetae; second pleopod articulate, somewhat longer than first, with four subplu-
mose macrosetae; pleopods 3 to 5 absent. First segment of uropodal exopodite dis-
tinctly larger than endopodite, distomedially with six to seven cuspidate macrosetae,
distolateraly with one cuspidate and two subplumose macrosetae. Telson fused with
pleonite 6, forming a pleotelson, 11 to 13 pairs of cuspidate macrosetae along its lateral
to posterior margin.

Discussion.— In mouthpart morphology the Thermosbaenidae are more closely
related to the Monodellidae than to other families. The chaetotaxy of both groups
expresses a close similarity as well. For instance, the pappose macrosetae of the coxo-
podal endite of maxilla 2, and the submedial, for each genus typical, very stout plu-
midenticulate macroseta of the basipodite of the maxilliped, in Thermosbaena and the
Monodellidae count in favour of regarding both as primitive groups. I am inclined,
however, to treat both groups as separate families, because the total number of exter-
nal morphological differences separating the Monodellidae from the Thermosbaeni-
dae, are just as numerous as the differences between the other families. However, a
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common ancestry on the basis of mouthpart morphology and chaetotaxy will not be
argued against.

4.3.1. Thermosbaena Monod, 1924

Thermosbaena Monod, 1924a: 58; Barker, 1952: 27; S.L. Karaman, 1953; 56; Glaessner, 1957: 179; Dela-
mare Deboutteville, 1957: 66; Monod, 1960: 528; Delamare Deboutteville, 1960: 244; Gordon, 1964:
154; Vandel, 1964: 142; Maguire, 1964: 932; Schmitt, 1965 (reprinted 1973): 87; Fryer, 1965: 49;
Botosaneanu & Delamare Deboutteville, 1967: 21; Green, 1967: 168; Hessler, 1969: R367; Kaestner,
1970: 367; Bowman, 1971: 171; Noodt, 1974: 447; Schminke, 1976: 295; Stock, 1976: 65; Russell-
Hunter, 1979: 274; McLaughlin, 1980: 84, fig. 30B; Bousfield, 1982: 241; Chelazzi & Messana, 1982:
161; Newman, 1983: 113; Sieg, 1983a: 38; Sieg, 1984: 28; Schram, 1984: 308; Boutin & Cals, 1985: 267;
Cals & Boutin, 1985: 337; Bowman & lliffe, 1986: 88; Stock, 1986a: 587; Cals & Cals-Usciati, 1986:
464; Schram, 1986: 216; Cals, 1987: 661, fig. 1; Monod & Cals, 1988: 101, pl. 2; Bowman & iffe,
1988: 224; Wagner, 1988: 1st page; Cals & Monod, 1988: 342; Wagner, 1989: 8; Wagner, 1990 fig. 1;
Mestrov & Cals, 1991: 42; Cals & Cals-Usciati, 1991: 166; Cals & Monod, 1991: 176; Casanova, 1993:
145.

Thermosbana (sic); G. O. Sars, 1929: 349,

Type species.— Thermosbaena mirabilis Monod, 1924, by monotypy.

Diagnosis.— Body length (antennae 1 and 2 excluded) up to ca. 3.2 mm. Carapace
reaching to the second pedigerous somite. Third peduncular segment of antenna 1
with three subplumose macrosetae on terminal prominence. Basipodal endite of
maxilla 1 with spatulate digitate toothed macrosetae. Coxopodal endite of maxilla 2
with two stout plumose macrosetae; basipodal endite 1 with seven simply built plu-
midenticulate macrosetae, whose tips are finely pointed with subterminally its serra-
tions, and setules at the central portion of the setal body. Pappose macrosetae of coxo-
podite of maxilliped with long, almost simple setules with a few distal setulettes (as
in fig. 9); basipodal, submedially implanted, plumidenticulate macrosetae of maxil-
liped tall, stout and pointed, its ventro-basal portion with fine setules, setules distad
of the annulus distinctly larger in size and arranged in two opposite rows slightly
turning around the macrosetal axis. Gnathopod with naked first exopodite segment,
endopodite with entirely fused baso-ischium, carpus with two long fine teazel mac-
rosetae, propodus with four teazel macrosetae, “spur” absent. Uropod: first artcicle
exopodite with six to seven (terminal one being smaller) cuspidate macrosetae medi-
ally and (sub)terminally on the median margin.

Description.— As for the type species.

4.3.1.1. Thermosbaena mirabilis Monod, 1924
(figs. 47-66)

Thermosbaena mirabilis Monod, 1924a: 58, figs. 1-2; Monod, 1924b: 64; Monod, 1924c: 16; Anonymous,
1924a: 324; Calman, 1924: 171; Spandl, 1926: 87, 183, figs. 58a-b; Monod, 1927a: 29, figs. 1-7; Monod,
1927b: 196, figs. 1-3; Chappuis, 1927: 55, 137, fig. 25; Zimmer, 1927: 809, figs. 861-862; Omer Cooper,
1928a: 48; Omer Cooper, 1928b: 254; Brues, 1932: 223; Absolon, 1935: 4, figs. 5-7; Monod, 1940: 2,
figs. 3-28; Bruun, 1940: 494, fig. 3; Ruffo, 1949a: 32; Ruffo, 1949b: 56; Anonymous, 1950: 917; Anony-
mous, 1951: 9; Stella, 1951a: 1; Stella, 1951b: 227; Barker, 1952: 27; Stella, 1953: 226; Stella & Baschieri
Salvadori, 1954: 468; Taramelli, 1954: 10; Stella, 1955: 464; Barker, 1956: 503; Delamare Deboutte-
ville, 1957: 66; Siewing, 1958: 4, figs. 1-39, 40A-C, 41; Gordon, 1958: 1186; Stella, 1959: 121; Barker,
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1959: 209; Monod, 1960: 528, figs. 1, 2, 4; Delamare Deboutteville, 1960: 244, 627, figs. 90, 91a, 92¢;
Barker, 1960: 253; Barker, 1962: 262, figs. 1-8; Pér, 1962: 305; P6r, 1963: 49; Vandel, 1964: 142, fig. 19;
Schmitt, 1965 (reprinted 1973): 87, fig. 34; Maguire, 1965: 149; Fryer, 1965: 49; Rouch, 1965: 722;
Botosaneanu & Delamare Deboutteville, 1967: 21, fig.; Green, 1967: 168; Hessler, 1969: R367, figs.
181-182; Meftrov & Lattinger-Penko, 1969: 111; Kaestner, 1970: 368 fig. 14-1, 369; Zilch, 1972: 75,
figs. 1a, 2-4, 7-14; Zilch, 1975a: 462, figs. 1-81; Zilch, 1975b: 121, figs. 1-6; Stock, 1976: 65; Dumont,
1978: 43; Pinkster, 1978: 234; Russell-Hunter, 1979: 274; Abele, 1982: 276; Bousfield, 1982: 241; Sieg,
1983a: 39; Watling, 1983: 221; Sieg, 1984: 29; Stock, 1986a: 587, fig. 4; Cals & Cals-Usciati, 1986: 459,
pl. 2; Schram, 1986: 220; Cals & Monod, 1988: 342; Wagner, 1990: 123; Pretus, 1991: 235.
Thermosbana (sic) mirabilis; G. O. Sars, 1929: 349.

Material.— Tunesia: 4 83, 3 juveniles; El Hamma, Ain Baama; collected by Miss L. Due; 6.v.1938;
ZMA coll. no. C.A. 8099.

-5 2 2; El Hamma, Ain Baama; collected by A. F. Bruun; 18.v.1938; ZMA coll. no. C.A. 8100; RMNH
G 42.

-2 48, 1juvenile; El Hamma, Ain Bordj; 24.viii.1960; UEKL [topotypes].

Description.— Body length (antennae 1 and 2 excluded) of male up to 3071 pum, of
female up to 3029 pm in the material studied.

Antenna 1 with 3-segmented peduncle and two flagella; peduncular segments 1 to
3 with four, two, and one long plumose macrosetae (type IA1) on median margin;
peduncular segment 1 dorsolaterally with two teazel macrosetae (type IIB3), seg-
ment 3 with one subterminal and two terminal subplumose macrosetae (type IB2) on
terminal prominence; main flagellum 10- to 12-segmented, in male one aesthetasc
(type ILIA6) on segments 1 to 9 (-11), in female one aesthetasc on segments 7 to 9 (-11),
each segment with one mediodistal simple macroseta (type IIA1), except last seg-
ment which has subterminally five simple macrosetae (type IIA1) of unequal length;
accessory flagellum 8-segmented, segment 5 with one, and segment 6 with two
mediodistal simple macrosetae (type I1A1), last segment has five simple macrosetae
(type I1A1) of unequal length terminally implanted.

Antenna 2 uniramous, peduncle 5-segmented, segment 1 naked, segment 2 with
one teazel macroseta (type IIB3) on both dorsolateral and mediodistal margin, seg-
ment 3 with two teazel medial macrosetae (type IIB3) and two on mediodistal mar-
gin, segment 4 with one teazel medial macroseta (type IIB3) and three on mediodistal
margin, segment 5 with two teazel macrosetae (type IIB3) on mediodistal margin; fla-
gellum 5-segmented, segments 1 to 5 each with two simple macrosetae (type I1A1)
mediodistally, segments 1, 2 and 4 with one additional simple macroseta (type IIA1)
on the distolateral margin, segment 6 terminally with five simple macrosetae (type
ITA1) of unequal length.

Labrum somewhat longer than wide; its proximal portion with ciliate microsetae
(type 2b); apically with ovate microsetae (type 2a).

Mandible with 3-segmented palp, basal palp segment short and unarmed, second
segment largest with one plumidenticulate macroseta (type IA3), third segment with
four plumidenticulate macrosetae (type IA3), apically one serrulate macroseta (type
[IB1(b)); corpus mandibulae differentiated into pars incisiva, cleaning seta (modified
type IIB1) (in the left mandible more strongly developed than in the right mandible),
row of seven (left mandible) or six (right mandible) slender serrate macrosetae (type
1IB1(a)), and robust pars molaris having naked molar surface, except for some ciliate


http://24.viii.1960

Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 41

Figs. 47-49. Thermosbaena mirabilis (Monod, 1924). 47, lateral view of habitus & (2886 pm). 48, maxilla
2, ©.49, maxilla 1, 8. Scale indicated 0.1 mm (figs. 48-49).
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Figs. 50-53. Thermosbaena mirabilis (Monod, 1924), 3. 50, antenna 1 (scale A). 51, antenna 2 (scale B). 52,
left mandible. 53, corpus mandibula of right mandible. (figs. 52-53 scale C). Scales indicated 0.1 mm.

BC
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55 56 57

Figs. 54-57. Thermosbaena mirabilis (Monod, 1924), 3. 54, maxilliped (scale C). 55, lobe of labium. 56,
labrum (figs. 55-56 scale B). 57, penial lobe (scale A). Scales indicated 0.1 mm.
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microsetae (type 2b) distally.

Labium deeply cleft, its two lobes with converging tips, internal distal margin
with ciliate microsetae (type 2b), outer distal margin less densely covered by taller
ciliate microsetae (type 2b). ‘

Maxilla 1 differentiated into precoxal endite with medial armature of ten plumi-
denticulate macrosetae (type IA3), six strong medially and four less developed ones
terminally implanted; basipodal endite with distal armature of six toothed macro-
setae (type III1), spatulate with blunt serrations along medial margin; endopodite
forming a 2-segmented palp, basal segment fused with second segment, which car-
ries one long simple macroseta (type IIA1) and one comparatively large unisetulate
macroseta (type IB3(a)) with ten setules, distal segment smaller with one distally
implanted simple macroseta (type IIA1) and one well-developed unisetulate macro-
seta (type IB3(a)) with six prominent setules; subterminal margin finely serrulate.

Maxilla 2: complexly built, a coxopodal endite medially with 12 fine plumose
macrosetae (type IB1), six rod macrosetae (type IIA2) mediodorsally, and two stout
plumose macrosetae (type IB1); three basipodal endites: basipodal endite 1 with
seven rather simply built plumodenticulate macrosetae (type IA3), tips finely poin-
ted with subterminal serrations, setules at central portion of setal body; basipodal
endite 2 with 17 rake-like serrate macrosetae (type 1IB1(d)) at terminal margin, and
two modified longer serrate macrosetae implanted subterminally, of which one has a
more developed rake, while the other has its rake strongly reduced to a narrow
pointed tip; basipodal endite 3 with six more strongly barbed rake-like macrosetae
(type 1IB1(d)), increasing laterally and arranged in two rows of three macrosetae;
exopodite reduced to triangular lobe with one simple macroseta (type I1A1); endopo-
dite 2-segmented with four simple macrosetae (type IIA1).

Maxilliped without endopodite; coxopodal endite a tapering lobe with one short
and two long pappose macrosetae (type 1A2) having long almost simple setules with
a few setulettes distally (as in fig. 9); basipodal endite with several plumidenticulate
macrosetae (type 1A3), 13 of them with long setules, a small one medially, nine long
ones terminally, and three shorter ones subterminally, submedially an additional
much stouter plumidenticulate macroseta (type 1A3) is implanted, its basal portion
ventrally with fine setules, setules distally of the annulus distinctly larger in size and
arranged in two opposite rows slightly turning around the macrosetal axis; exopo-
dite 2-segmented, distal segment with two terminal and one subterminal plumose
macrosetae (type IB1); epipodite a pointedly tapering lobe with simple microsetae
(type 1a) along its margin.

Gnathopod with naked basal segment; exopodite 2-segmented, proximal segment
unarmed, distal segment with three medial, two subterminal, two terminal and three
lateral plumose macrosetae (type IB1); endopodite with entirely fused baso-ischium,
merus with subterminally implanted teazel macrosetae (type IIB3) one on dorsal and
one on ventral margin; carpus short, with two long fine teazel macrosetae (type
IIB3); propodus longer, with four fine teazel macrosetae (type IIB3) in distal half;
dactylus with two unequal fine teazel macrosetae (type 1IB3) on ventral margin, ter-
minally implanted “unguis” is formed by stout serrulate macroseta (type IIB1(b)).

Pereiopod 2: endopodite having ischiomerus distally with teazel macrosetae (type
IIB3), one on ventral and one on dorsal margin; carpus with two teazel macrosetae
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Figs. 58-59. Thermosbaena mirabilis (Monod, 1924), &. 58, gnathopod. 59, perciopod 2. Scale indicated
0.1 mm.
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Figs. 60-62. Thermosbaena mirabilis (Monod, 1924), 3. 60, pereiopod 3 (scale A). 61, pleopod 1. 62, pleo-
pod 2. (figs. 61-62 scale B). Scales indicated 0.1 mm.



Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 47

(type IIB3) medially and distally on ventral margin, distally one teazel macroseta
(type 1IB3) on the dorsal margin; propodus with three serrate macrosetae (type
1IB1(a)) medially on ventral margin, dorsodistally one teazel (type IIB3) and one sub-
plumose (type IB2) macroseta; dactylus with two teazel macrosetae (type IIB3) on
ventral margin, and well-developed serrulate macroseta (type 1IB1(b)) forming ter-
minal “unguis”; first segment of exopodite with one teazel macroseta (type IIB3)
medially and one subplumose macroseta (type IB2) subterminally, second segment
with three medjial, two subterminal, two terminal and three lateral plumose macro-
setae (type IB1).

Pereiopod 3: endopodite having ischiomerus distally with teazel macrosetae (type
IIB3), one on ventral and one on dorsal margin; carpus with two teazel macrosetae
(type IIB3) medially and distally on ventral margin, distally with one teazel macrose-
ta (type IIB3) on dorsal margin; propodus with three teazel macrosetae (type IIB3)
medially on ventral margin, dorsodistally one teazel (type IIB3) and one subplumose
(type 1B2) macroseta; dactylus with two teazel macrosetae (type 1IB3) on ventral mar-
gin, and well-developed serrulate macroseta (type IIBl(b)) forming terminal
“unguis”; first segment of exopodite with one teazel macroseta (type 1IB3) medially
and one subplumose macroseta (type IB2) subterminally, second segment with three
medial, two subterminal, two terminal and three lateral plumose macrosetae (type
IB1).

Pereiopod 4: endopodite having ischiomerus distally with teazel macrosetae (type
IIB3), one on ventral and one on dorsal margin; carpus with two teazel macrosetae
(type IIB3) medially and distally on ventral margin, distally with one teazel macro-
seta (type IIB3) on dorsal margin; propodus with three teazel macrosetae (type IIB3)
medially on ventral margin, dorsodistally one teazel (type IIB3) and one subplumose
(type IB2) macroseta; dactylus with two teazel macrosetae (type IIB3) on ventral mar-
gin, and well-developed serrulate macroseta (type IIB1(b)) forming terminal
“unguis”; first segment of exopodite with one teazel macroseta (type IIB3) medially
and one subplumose macroseta (type IB2) subterminally, second segment with three
medial, two subterminal, two terminal and three lateral plumose macrosetae (type
IB1).

Pereiopod 5: endopodite having ischiomerus distally with teazel macrosetae (type
1IB3), one on ventral and one on dorsal margin; carpus with two teazel macrosetae
(type 1IB3) medially and distally on ventral margin, distally one teazel macrosetae
(type IIB3) on dorsal margin; propodus with four teazel macrosetae (type 1IB3) medi-
ally on ventral margin, dorsodistally one teazel (type I1IB3) and one subplumose
(type IB2) macroseta; dactylus with two teazel macrosetae (type IIB3) on ventral mar-
gin, and well-developed serrulate macroseta (type IIB1(b)) forming terminal
“unguis”; exopodite 1-segmented with two vestigial and four medial plumose mac-
rosetae (type IB1), two subterminal, two terminal, one lateral plumose macrosetae
(type IB1), and four vestigial lateral macrosetae.

Thoracomere 8 of male carrying paired short, blunt penial Iobes.

First pleopod articulate, 1-segmented, carrying one dorsal, one subterminal, one
terminal and one ventral subplumose macroseta (type IB2). Second pleopod articu-
late, 1-segmented, somewhat longer than first pleopod, carrying two ventral, one ter-
minal and one subterminal subplumose macrosetae (type IB2).
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Figs. 63-64. Thermosbaena mirabilis (Monod, 1924), 3. 63, pereiopod 4. 64, pereiopod 5. Scale indicated
0.1 mm.
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Figs. 65-66. Thermosbaena mirabilis (Monod, 1924), & and 9. 65, pleotelson, ¢ (scale A). 66, uropod, &
(scale B). Scales indicated 0.1 mm.
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Uropod with 2-segmented exopodite and 1-segmented endopodite; segment 1 of
exopodite approximately as long as segment 2, segment 1 obliquely triangular, later-
ally one cuspidate macroseta (type IIA3) and two plumose macrosetae (type IB1), lat-
ter absent in female; in female medial armature consisting of six (terminally implan-
ted one smaller) cuspidate macrosetae (type IIA3), in male six or seven (terminally
implanted one smaller) cuspidate macrosetae (type IIA3), accompanied by small sub-
plumose macroseta (type IB2); segment 2 with 13-14 plumose macrosetae (type IB1)
in female, 15 in male, all along medial, terminal and lateral margins, subterminally
two pairs of subplumose macrosetae (type IB2); endopodite two-thirds of length of
first segment of exopodite, bearing 3 or 4 plumose macrosetae (type IB1) along medi-
al, terminal and lateral margins, and two short subplumose macrosetae (type IB2),
one subterminally and one sublaterally.

Pleotelson with anus opening subterminally, flanked on either side by a small
lobe-like swelling that coincides with the distodorsal margin; in female a series of
respectively 11 and 12 cuspidate macrosetae (type IIA3) is present on distal corners,
in male a series of 13 cuspidate macrosetae (type IIA3) at both distal corners.

Variability.— In the limited number of specimens at my disposal I observed a
slight variation in the number of cuspidate macrosetae along the distal corners of the
female pleotelson only. At the distal corners there were 11 to 12 pairs of cuspidate
macrosetae, or at one side 11, and 12 at the other. Monod (1924, 1927) observed some
variability in the number of flagellum segments in both antennae 1 and 2.

Distribution.— The species is known from a limited number of thermal springs at
El Hamma, viz. Ain Baama (destroyed during or shortly after World War I (Dumont,
1978)), Ain Sidi 4bd el Khadr and Ain el Bordj (type locality).

Habitat.— Around the thermal springs at El Hamma the Romans build their bath-
ing houses, of which a part is still in use. Except Thermosbaena mirabilis no other
aquatic fauna is encountered. Thermosbaena mirabilis feeds on the blue-green algae
Symploca thermalis Gom., Spirulina labyrinthiformis Gom., Oscillatoria terebriformis Ag.,
Phormidium tenue Gom., and Phormidium papyraceum Gom. (Monod, 1940: 20).The
water at the type locality has a temperature ranging from 44.5 to 48°C (Bruun, 1940;
Barker, 1960). The springs lie on one line with a chain of intermittant salt lakes,
which are dessicated remnants of a lacustrine period in the Late Pliocene and Pleisto-
cene (Barker, 1960). The water is highly mineralized (Monod, 1924a), and possibly
brackish.

4.4. Monodellidae Taramelli, 1954

Monodellidae Taramelli, 1954: 10; Monod, 1960: 528; Straskraba, 1967: 193; Pinkster, 1978: 234; Bous-
field, 1982: 241; Schram, 1986: 222; Bowman & lliffe, 1988: 221; Wagner, 1988: 1st page; Wagner,
1990: 123; Cals & Monod, 1991: 177; Pretus, 1991: 235; Wagner, 1992: 79.

Diagnosis.— Thermosbaenaceans with a elongate body. Transverse groove separ-
ates circa anterior one-third of carapace from posterior part. Rostrum pointed, but
obscure. Small eye-stalks (ocular scales) absent. Main flagellum of antenna 1 6- to 12-
segmented; accessory flagellum 5-segmented. Flagellum of antenna 2 5-(rarely 6-)
segmented. Mandible with one plumidenticulate macroseta on second segment of
palp; left pars incisiva 6-dentate, right pars incisiva 4-dentate; lacinia mobilis present
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in left mandible; pars molaris blunt, robust and rounded, molar surface with spini-
form processes. Maxilla 1 with 2- or 3-segmented palp; basipodal endite with seven
toothed macrosetae. Basipodal endite 1 of maxilla 2 with simply built plumidenticu-
late macrosetae; basipodal endite 2 with single row of rake-like serrate macrosetae;
basipodal endite 3 with two rows of rake-like serrate macrosetae; endopodite 2-seg-
mented; exopodite reduced to triangular lobe with one simple macroseta, situated
between basipodal endite 3 and endopodite. Maxilliped with three simple setulated
pappose macrosetae on coxopodite; (sub)terminal margin of basipodite with two
rows of plumidenticulate macrosetae; endopodite absent; epipodite well-developed.
Seven pairs of legs; gnathopod biramous, basis and ischium coalesced, demarcation
between these two segments obscure or absent, propodus with bicuspidate “spur”,
one serrulate macroseta forming “unguis”; pereiopods 2 to 7 biramous, exopodite 2-
segmented in pereiopods 2 to 5, 1-segmented in pereiopods 6 and 7; ovate microsetae
on ischiomerus, propodus, dactylus, and exopodites; penis on eighth thoracomere
medially of pereiopod 7, long, blunt. First pleopod basally articulate, with five sub-
plumose macrosetae; second pleopod articulate, longer than first, with five or more
subplumose macrosetae; pleopods 3 to 5 absent. First segment of uropodal exopodite
slightly shorter than endopodite, distomedially with three to five cuspidate macro-
setae, distolateraly with two cuspidate and one subplumose macrosetae. Telson not
fused with pleonite 6, two or three pairs of cuspidate macrosetae on the distal cor-
ners.

Discussion.— The family Monodellidae comprises two genera, viz. the monotypic
genus Monodella, and the widespread polytypic genus Tethysbaena. In order to facili-
tate identification several keys are provided below to the generic level and to the
species groups distinguished. The tables 1 and 2 will enable the identification of the
species of the more complex species groups.

Key to the genera of Monodellidae
based on characters visible without dissection

1. Antenna 1 with 10-segmented main flagellum; carpus of gnathopod with four long
teazel macrosetae; second segment of exopodite of pereiopod 5 without medial and
lateral plumose macrosetae; telson with group of two cuspidate macrosetae on the
QUSTAl COTIIETS ettt st et et ensanas Monodella Ruffo, 1949 (p. 51)
- Antenna 1 with 6- to 12-segmented main flagellum; carpus of gnathopod with three
long teazel macrosetae; second segment of exopodite of pereiopod 5 with medial
plumose macroseta and with or without vestigial lateral macroseta; telson with
group of three cuspidate macrosetae on the distal COMErs .........ccoovvimninecnneinsreninninienns
................................................................................................. Tethysbaena gen. nov. (p. 63)

4.4.1. Monodella Ruffo, 1949

Monodella Ruffo, 1949a: 45.

Monodella (partim); Delamare Deboutteville, 1957: 66; Gordon, 1958: 1186; Monod, 1960: 528; Dela-
mare Deboutteville, 1960: 244; Vandel, 1964: 143; Maguire, 1964: 932; Schmitt, 1965 (reprinted
1973): 88; Fryer, 1965: 49; Botosaneanu & Delamare Deboutteville, 1967: 22; Green, 1967: 168; Hess-
ler, 1969: R367; Kaestner, 1970: 368; Bowman, 1971: 171; Zilch, 1972: 80; Noodt, 1974: 447;
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Schminke, 1976: 295; Stock, 1976: 56; Russell-Hunter, 1979: 274; McLaughlin, 1980: 84, fig. 30A;
Abele, 1982: 276; Bousfield, 1982: 241; Chelazzi & Messana, 1982: 161; Sieg, 1983a: 38; Newman,
1983: 113; Watling, 1983: 223; Sieg, 1984: 28; Boutin & Cals, 1985: 267; Cals & Boutin, 1985: 337;
Bowman & liffe, 1986: 88; Stock, 1986a: 587; Cals & Cals-Usciati, 1986: 464; Schram, 1986: 216; Cals,
1987: 661, fig. 1; Monod & Cals, 1988: 101, pl. 2, fig. 2; Bowman & lliffe, 1988: 224; Wagner, 1988:
1st page; Cals & Monod, 1988: 342; Wagner, 1989: 8; Wagner, 1990: 123; Stock, 1990: 697; Mestrov &
Cals, 1991: 42; Pretus, 1991: 235; Casanova, 1993: 148.
Modadella (sic) (partim); Bousfield, 1982: 241.

Type species.— Monodella stygicola Ruffo, 1949, by monotypy.

Diagnosis.— Body length (antennae 1 and 2 excluded) up to circa 2.6 mm. Cara-
pace reaching to second pedigerous somite. Third peduncular segment of antenna 1
with three subplumose macrosetae on terminal prominence; main flagellum 10-seg-
mented; accessory flagellum 5-segmented. Flagellum of antenna 2 5-segmented. Left
mandible with 3-dentate lacinia mobilis; pars molaris robust, rounded and molar
surface covered by hexapartite spiniform processes. Palp of maxilla 1 without ovate
microseta, basal segment of palp maxilla 1 entirely fused with second segment; basi-
podal endite with tall, obscurely digitate toothed macrosetae (two rather similar
forms). Coxopodal endite of maxilla 2 with five stout plumose macrosetae; basipodal
endite 1 with 5 simply built plumidenticulate macrosetae, tips of which finely
pointed with subterminal serrations, and setules at the central portion of setal body.
Pappose macrosetae of coxopodite of maxilliped with long, almost simple setules
with a few setulettes distally (as in fig. 9); basipodite with submedially implanted
plumidenticulate macroseta having a broad base, stout and blunt, basal portion of
which with fine setules, setules distally of annulus distinctly larger in size and
arranged in four rows slightly turning around macrosetal axis. Legs 1 to 7 biramous;
gnathopod with one subplumose macroseta on first segment of exopodite; endopo-
dite with entirely fused baso-ischium; carpus with four long fine teazel macrosetae;
propodus with three teazel setae and bicuspidate “spur”; pereiopod 5 without medi-
al and lateral plumose macrosetae on second segment of exopodite; pereiopods 6
and 7 with 1-segmented exopodite. Uropodal endopodite slightly longer than first
segment of exopodite; first segment of exopodite with four cuspidate macrosetae on
median margin. Telson more or less subquadrangular with group of two cuspidate
macrosetae on distal corners.

Description.— As for the type species.

Remarks.— After 41 years new specimens of M. stygicola have been collected, and
were kindly put at my disposal by Professor S. Ruffo for redescriptive purposes.
Several differences with the other “Monodella” species lead to the above redefinition
of Monodella and the creation of a new genus, Tethysbaena (vide infra). Primarily the
differences can be noted in the number of subplumose macrosetae on the terminal
prominence of the third peduncular segment of antenna 1 (Monodella: 3; Tethysbaena:
4), number of dentitions on the lacinia mobilis of the left mandible (Monodella: 3;
Tethysbaena: 4), shape of the spiniform processes on the molar surface of the mandibu-
lar pars molaris (Monodella: hexapartite; Tethysbaena: tripartite), ovate microsetae on
the palp of maxilla 1 (absent in Monodella; present in Tethysbaena), number of stout
plumose macrosetae on the coxopodite of maxilla 2 (Monodella: 5; Tethysbaena: 2),
number of plumose macrosetae on the first segment of the exopodite of the gnatho-
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pod (Monodella: 1; Tethysbaena: none), number of serrate macrosetae on the carpus
(Monodella: 4; Tethysbaena: 3), medial plumose macrosetae on the second segment of
the exopodite of pereiopod 5 (absent in Monodella; present in Tethysbaena), number of
cuspidate macrosetae on the distal corners of the telson (Monodella: 2 pairs; Tethysbae-
na: 3 pairs). As no males are known of Monodellg, it is not possible to establish if the
presence of a well-developed 5-segmented endopodite of the maxilliped in the male
of Tethysbaena is of generic or familial importance.

Distribution.— Monodella stygicola Ruffo, 1949, is the only known representative of
this genus, and only known from a few specimens collected. Monodella stygicola is
thus far known to occur in a limited part of the Salentine Peninsula.

Habitat.— The type material (four juvenile females) was collected in water with a
chlorinity of 2.9%o (Ruffo, 1949a, 1949b), thus from oligohaline waters.

4.4.1.1. Monodella stygicola Ruffo, 1949
(figs. 67-88)

Monodelia stygicola Ruffo, 1949a: 34, figs. 1-5; Ruffo, 1949b: 56, figs. 1-8; Stella, 1951a: 1; Stella, 1951b:
227; Stella, 1953: 226; S.L. Karaman, 1953: 57; Stella & Baschieri Salvadori, 1954: 467; Taramelli,
1954: 10; Stella, 1955: 464; Siewing, 1958: 197; Stella, 1959: 121; Barker, 1959: 209; Monod, 1960: 528;
Delamare Deboutteville, 1960: 246, 629, figs. 89, 91b, 92b; Barker, 1960: 253; Pér, 1963: 49; Vandel,
1964: 144; Maguire, 1965: 149; Fryer, 1965: 84; Rouch, 1965: 717; Straskraba, 1967: 193; Green, 1967:
168; Hessler, 1969: R367; Mestrov & Lattinger-Penko, 1969: 111; Kaestner, 1970: 369; Zilch, 1972: 80;
Stock, 1976: 56; Pinkster, 1978: 234; Abele, 1982: 276; Chelazzi & Messana, 1982: 170; Boutin & Cals,
1985: 267; Pesce, 1985: 131, 143; Stock, 1986a: 587; Schram, 1986: 221; Cals & Monod, 1988: 342;
Mestrov & Cals, 1991: 42; Pretus, 1991: 235.

Monodella (partim); Botosaneanu & Delamare Deboutteville, 1967: 22, fig.; Wagner, 1990: 123.

Material.— Italy: 5 2 ¢; Prov. Lecce, Puglia, Castro, I’Abisso di Castromarina; collected by S. Ingus-
cio; 26.xii.1989; ZMA coll. no. C.A. 8101 (1 specimen), MCSNV (4 specimens) [topotypes].
-1 2; Prov. Lecce, Puglia, Scraceto Piccola; in well; collected by S. Inguscio; 16.ix.1989; MCSNV.

Description.— Body length (antennae 1 and 2 excluded) of female up to 2609 um
in the material studied.

Antenna 1 with 3-segmented peduncle; peduncular segments 1 to 3 with two,
three, and two (placed somewhat more mediodorsally) long plumose macrosetae
(type 1A1) on their median margin; peduncular segment 1 with one teazel macroseta
(type 1IB3) on both mediodistal and distolateral margin, segment 3 with one sub-
terminal and two terminal subplumose macrosetae (type IB2) on terminal promi-
nence; main flagellum 10-segmented, one aesthetasc (type IIA6) on segments 1 to 6, 8
and 9, segments 4 to 9 with one mediodistal simple macroseta (type IIA1), last seg-
ment terminally with one sublateral and three simple macrosetae (type IIA1) of
unequal length; accessory flagellum 5-segmented, segments 1 and 2 with one medio-
distal simple macroseta (type IIA1), segment 3 with two mediodistal simple macro-
setae (type IIA1), segment 4 naked, last segment (sub)terminally with four simple
macrosetae (type IIA1) of unequal length.

Antenna 2 uniramous, peduncle 5-segmented, segments 1 and 2 naked, segment 3
with one teazel macroseta (type 1IB3) mediodistally, and one plumose macroseta
(type 1A1) distolaterally, segments 4 and 5 with two teazel macrosetae (type IIB3) on
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Figs. 67-70. Monodella stygicola (Ruffo, 1949), Q. 67, lateral view of habitus (2609 um). 68, maxilliped
(scale B). 69, distal portion of basipodal endite of maxilliped (scale C). 70, antenna 2 (scale A). Scales
indicated 0.1 mm.
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Figs. 71-75. Monodella stygicola (Ruffo, 1949), 2. 71, antenna 1 (scale A). 72, labrum. 73, lobe of labium
(figs. 72-73 scale B). 74, corpus mandibula of left mandible. 75, right mandible. (figs. 74-75 scale C).
Scales indicated 0.1 mm.
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mediodistal margin; flagellum 5-segmented, segments 1 to 4 each with two simple
macrosetae (type IIA1) mediodistally, segments 2 and 3 with one additional simple
macroseta (type IIA1) on the dorsolateral margin, segment 5 with three simple macro-
setae (type IIA1) of unequal length terminally.

Labrum somewhat longer than wide; its proximal portion with ciliate microsetae
(type 2b); apically with ovate microsetae (type 2a).

Mandible with 3-segmented palp, basal palp segment short and unarmed, second
segment slender with one plumidenticulate macroseta (type 1A3), third segment with
five plumidenticulate macrosetae (type LA3), (sub)apically one simple (type IIA1) and
one long serrulate macroseta (type IIB1(b)); corpus mandibulae differentiated into
pars incisiva, lacinia mobilis (absent in right mandible), cleaning seta (modified type
IIB1), row of five (left mandible) or six (right mandible) slender serrate macrosetae
(type IIB1(a)), and robust pars molaris having its molar surface covered with spini-
form processes with hexapartite tips, and distally circa eight ciliate microsetae (type
2b).

Labium deeply cleft, its two lobes with converging tips, internal distal margin
with ciliate microsetae (type 2b), outer distal margin less densely covered by taller
ciliate microsetae (type 2b).

Maxilla 1 differentiated into precoxal endite with medial armature of ten plumi-
denticulate macrosetae (type 1A3) (five medioterminally and five lateroterminally);
basipodal endite with distal armature of seven toothed macrosetae (type III1), four
slightly bend ending in a sharp pointed tip, three somewhat stouter, less sharply
pointed; endopodite forming a 2-segmented palp, original basal segment fused with
second segment, fused segment long, with one simple macrosetae (type IIA1), and
one comparatively large unisetulate macroseta (type IB3(a)), distal segment small
with one distal implanted simple macroseta (type IIA1) and one stout (obscure ser-
rate) unisetulate macroseta (type IB3(a)).

Maxilla 2: complexly built, a coxopodal endite medially with 16 fine plumose
macrosetae (type IB1), four rod macrosetae (type (I1A2) mediodorsally, and five stout
plumose macrosetae (type IB1); three basipodal endites: basipodal endite 1 with five
rather simply built plumodenticulate macrosetae (type IA3), tips finely pointed with
subterminal serrations, setules at central portion of the setal body; basipodal endite 2
with five rake-like serrate macrosetae (type IIB1(d)) at terminal margin; basipodal
endite 3 with seven somewhat more strongly barbed rake-like macrosetae (type
IIB1(d)), increasing in size laterally and arranged in two rows of three and four macro-
setae, respectively; exopodite reduced to triangular lobe with one simple macroseta
(type I1A1); endopodite 2-segmented, with seven simple macrosetae (type IIA1).

Maxilliped: coxopodal endite a tapering lobe with one short and two long pap-
pose macrosetae (type IA2) having long almost simple setules with a few setulettes
distally (fig. 9); basipodal endite with several differently shaped plumidenticulate
macrosetae (type 1A3), all with long setules, a tall one medially, three terminal short
ones with very broad basis and three taller subterminally, submedially with an addi-
tional much stouter plumidenticulate macroseta (type I1A3) with a very broad basis,
its basal portion with fine setules, setules distally of annulus distinctly larger in size
and arranged in four rows slightly turning around the macrosetal axis; exopodite 2-
segmented, segment 2 with one medial, two subterminal, two terminal and one later-
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Figs. 76-78. Monodella stygicola (Ruffo, 1949), 2. 76, maxilla 2. 77, maxilla 1. (figs. 76-77 scale B). 78,
gnathopod (scale A). Scales indicated 0.1 mm



58 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

SR
N R
\\‘{\“"v-\\ e
NS
S

2 S
\‘.‘?‘9:‘:‘:\

=
2 — ——
SR S

Figs. 79-80. Monodella stygicola (Ruffo, 1949), €. 79, pereiopod 2. 80, pereiopod 3. Scale indicated 0.1
mm.
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al plumose macrosetae (type 1B1); epipodite a pointedly tapering lobe with simple
microsetae (type 1a) along margin.

Gnathopod: with naked basal segment; exopodite 2-segmented, proximal segment
subterminally with one subplumose macroseta (type IB2), distal segment with two
medial, two subterminal, two terminal and two lateral plumose macrosetae (type
IB1); merus of endopodite longest segment, unarmed, carpus short, armed with four
long teazel macrosetae (type 1IB3), two medially and two subterminally, propodus
longer, armed with three teazel macrosetae (type IIB3) in distal half, and moreover
with long medioterminal bicuspidate “spur”, dactylus with two unequal teazel mac-
rosetae (type IIB3) on ventral margin, one on dorsal margin, terminal “unguis”
formed by stout serrulate macroseta (type IIB1(b)).

Pereiopod 2: endopodite having ischiomerus with distally teazel macrosetae (type
IIB3), one on ventral and one on dorsal margin; carpus with two teazel macrosetae
(type IIB3) medially and distally on ventral margin, distally one teazel macroseta
(type IIB3) on dorsal margin; propodus with one teazel macroseta (type IIB3) medial-
ly on ventral margin, female with four to five ovate microsetae (type 2a); dactylus
with one teazel macroseta (type IIB3) on ventral margin, three ovate microsetae (type
2a), and a well-developed serrulate macroseta (type IIB1(b)) forming terminal
“unguis”; first segment of exopodite naked, second segment with two medial, two
subterminal, two terminal and two lateral plumose macrosetae (type IB1).

Pereiopod 3: endopodite having distally on ischiomerus one teazel macroseta
(type IIB3) on ventral margin, mediodorsally one ovate microseta (type 2a); carpus
with two teazel macrosetae (type 1IB3 medially and distally on ventral margin, dis-
tally one teazel macroseta (type IIB3) on dorsal margin; propodus with one teazel
macroseta (type IIB3) medially on ventral margin, female with five ovate microsetae
(type 2a); dactylus with one teazel macroseta (type IIB3) on ventral margin, three
ovate microsetae (type 2a), and a well-developed serrulate macroseta (type IIB1(b))
forming terminal “unguis”; first segment of exopodite with one subplumose macro-
seta (type IB2) subterminally and one ovate microseta (type 2a), second segment
with three medial, two subterminal, two terminal and two lateral plumose macroset-
ae (type IB1).

Pereiopod 4: endopodite having distally on ischiomerus one teazel macroseta (type
IIB3) on ventral margin, mediodorsally one ovate microseta (type 2a); carpus with
two teazel macrosetae (type IIB3) medially and distally on ventral margin, distally
one teazel macroseta (type IIB3) on dorsal margin; propodus with one teazel macrose-
ta (type IIB3) medially on ventral margin, female with six ovate microsetae (type 2a);
dactylus with one teazel macrosetae (type IIB3) on ventral margin, three ovate micro-
setae (type 2a), and a well-developed serrulate macroseta (type IIB1(b)) forming ter-
minal “unguis”; first segment of exopodite with one subplumose macroseta (type I1B2)
subterminally, two ovate microseta (type 2a), second segment with two medial, two
subterminal, two terminal and one lateral plumose macrosetae (type IB1).

Pereiopod 5: endopodite having distally on ischiomerus one teazel macroseta
(type IIB3) on ventral margin, mediodorsally one ovate microseta (type 2a); carpus
with two teazel macrosetae (type IIB3) medially and distally on ventral margin; pro-
podus with one teazel macroseta (type 1IB13) medially on ventral margin, female
with six to seven ovate microsetae (type 2a); dactylus with one teazel macroseta
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Figs. 81-84. Monodella stygicola (Ruffo, 1949), 2. 81, pereiopod 4. 82, pereiopod 5. 83, pereiopod 6. 84,
pereiopod 7. Scale indicated 0.1 mm.
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Figs. 85-88. Monodella stygicola (Ruffo, 1949), 2. 85, pleopod 1. 86, pleopod 2. (figs. 85-86 scale B). 87,

uropod. 88, telson. (figs. 87-88 scale A). Scales indicated 0.1 mm.
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(type IIB3) on ventral margin, three ovate microsetae (type 2a), and a well-developed
serrulate macroseta (type IIB1(b)) forming terminal “unguis”; first segment of exopo-
dite with one subplumose macroseta (type IB2) subterminally on medial and lateral
margin and three ovate microseta (type 2a), second segment with two subterminal
and two terminal plumose macrosetae (type IB1).

Pereiopod 6: endopodite having distally on ischiomerus one teazel macroseta
(type IIB3) on ventral margin, mediodorsally one ovate microseta (type 2a); carpus
with two teazel macrosetae (type 1IB3) medially and distally on ventral margin; pro-
podus with one teazel macroseta (type IIB3) medially on ventral margin, female with
eight to nine ovate microsetae (type 2a); dactylus with one teazel macroseta (type
IIB3) on ventral margin, three ovate microsetae (type 2a), and a well-developed ser-
rulate macroseta (type IIB1(b)) forming terminal “unguis”; exopodite 1-segmented
with one subterminal and one terminal plumose macrosetae (type 1B1), one medial,
one subterminal and one terminal vestigial macroseta, four ovate microsetae (type
2a) present.

Pereiopod 7: endopodite having distally on ischiomerus one teazel macroseta
(type IIB3) on ventral margin, mediodorsally one ovate microseta (type 2a); carpus
with two teazel macrosetae (type IIB3) medially and distally on ventral margin; pro-
podus with one teazel macroseta (type IIB3) medially on ventral margin, female with
nine ovate microsetae (type 2a), dactylus with one teazel macroseta (type IIB3) on
ventral margin, three ovate microsetae (type 2a), and a well-developed serrulate
macroseta (type IIB1(b)) forming terminal “unguis”; exopodite 1-segmented with
one subterminal and one terminal plumose macrosetae (type IB1), one subterminal
and one medial vestigial macroseta, three ovate microsetae (type 2a) present.

First pleopod 1-segmented, carrying three dorsal, one terminal and one subtermi-
nal subplumose macrosetae (type IB2). Second pleopod 1-segmented, taller than first
pleopod, with three dorsal, one terminal and one subterminal subplumose macrose-
tae (type IB2).

Uropod 2-segmented exopodite and 1-segmented endopodite; segment 1 of exo-
podite slightly longer than segment 2, segment 1 laterally with two cuspidate macro-
setae (type IIA3) and one plumose macroseta (type IB1), medially with four plumose
macrosetae (type IB1), segment 2 with 12 plumose macrosetae (type IB1) all along
medial, terminal and lateral margins, subterminally two pairs of subplumose macro-
setae (type IB2); distal margin of endopodite not protruding beyond distal margin of
first segment of exopodite, bearing 14 plumose macrosetae (type IB1) along medial,
terminal and lateral margins, and two pairs of short subplumose macrosetae (type
IB2) implanted subterminally and submedially.

Telson subquadrangular in outline, anus subterminally, flanked on either side by
lobe-like swellings that do not protrude beyond terminal upper margin, a group of
two cuspidate macrosetae (type ILA3) on each distal corner, medially separated by
stretch with two glandular simple macrosetae (type I1A1).

Variability.— Not observed.

Distribution.— Monodella stygicola was originally found in a cave (I’Abisso) near
Castromarina. The recently collected specimens were captured at the type-locality
and from a well at Scraceto Piccola, both situated in a restricted part of the Salentine
Peninsula, Italy.
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Habitat.— Both localities where M. stygicola was found are situated close to the
coast in deposits of Pliocene age. The water can be characterized as oligohaline. No
data of accompanying fauna are known to me.

4.4.2. Tethysbaena gen. nov.

Monodella (partim); Delamare Deboutteville, 1957: 66; Gordon, 1958: 1186; Monod, 1960: 528; Dela-
mare Deboutteville, 1960: 244; Vandel, 1964: 143; Maguire, 1964: 932; Fryer, 1965: 49; Botosaneanu
& Delamare Deboutteville, 1967: 22; Green, 1967: 168; Hessler, 1969: R367; Kaestner, 1970: 368;
Bowman, 1971: 171; Zilch, 1972: 80; Noodt, 1974: 447; Schminke, 1976: 295, 298; Stock, 1976: 56;
Russell-Hunter, 1979: 274; McLaughlin, 1980: 84, fig. 30A; Watling, 1981: 205; Abele, 1982: 276;
Bousfield, 1982: 241; Chelazzi & Messana, 1982: 161; Sieg, 1983a: 38; Newman, 1983: 113; Watling,
1983: 223; Boutin & Cals, 1985: 267; Cals & Boutin, 1985: 337; Bowman & lliffe, 1986: 88; Stock,
1986a: 587; Cals & Cals-Usciati, 1986: 464; Cals, 1987: 661, fig. 1; Monod & Cals, 1988: 101, pl. 2, fig.
2; Bowman & lliffe, 1988: 224; Wagner, 1988: 1st page; Cals & Monod, 1988: 342; Anonymous, 1988:
12th page; Wagner, 1989: 8; Wagner, 1990: 123, fig. 1; Stock, 1990: 697; Mestrov & Cals, 1991: 42;
Cals & Cals-Usciati: 163, 166, 168; Pretus, 1991: 235; Casanova, 1993: 148.

Modadella (sic) (partim); Bousfield, 1982: 241.

Type species.— Tethysbaena juriaani spec. nov.

Diagnosis.— Body length (antennae 1 and 2 excluded) up to circa 3.7 mm, but in
most species generally between 2 and 3 mm. Carapace reaching to second or third
pedigerous somite. Third peduncular segment of antenna 1 with four subplumose
macrosetae on terminal prominence; main flagellum 6- to 12-segmented; accessory
flagellum 5-segmented. Flagellum of antenna 2 5-(rarely 6-)segmented. Left man-
dible with 4-dentate lacinia mobilis, pars molaris robust, rounded; molar surface
covered with tripartite spiniform processes. Palp of maxilla 1 with ovate microseta,
basal segment of palp maxilla 1 more or less fused with second segment, distal mar-
gin of basal segment clearly or obscurely demarcated; basipodal endite with distinct-
ly digitate, blunt-tipped toothed macrosetae (two distinct forms). Coxopodal endite
of maxilla 2 with two stout plumose macrosetae; basipodal endite 1 with five to
seven simply built plumidenticulate macrosetae, tips of which finely pointed with
subterminal serrations, and with setules at central portion of setal body. Pappose
macrosetae of coxopodite of maxilliped with long, almost simple setules with a few
setulettes distally (as in fig. 9); male with endopodite well-developed into a 5-seg-
mented “clasper”; basipodite with submedially implanted, plumidenticulate, tall,
stout and pointed macrosetae, basal portion of which with fine setules, setules distal-
ly of the annulus distinctly larger in size and arranged in four rows slightly turning
around the macrosetal axis. Legs 1 to 7 biramous; gnathopod with naked first exopo-
dite segment, in baso-ischium of endopodite ischium obscurely demarcated; carpus
with three long fine teazel macrosetae; propodus with two or three teazel macrosetae
and bicuspidate “spur”; pereiopod 5 with medial (and often lateral) plumose macro-
setae on second segment of exopodite; pereiopods 6 and 7 with 1-segmented exopo-
dite. Uropodal endopodite about as long as first segment of exopodite; first segment
of exopodite with two to five cuspidate macrosetae on the median margin. Telson
subquadrangular with group of three cuspidate macrosetae on distal corners.

Description.— Antenna 1 with 3-segmented peduncle; peduncular segments 1 to 3
with long plumose macrosetae (type 1A1) on median margin; peduncular segment 1
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mediodorsally with four teazel (type IIB3) and one subplumose macrosetae (type
IB2), dorsolaterally with one teazel macroseta (type IIB3) and four subplumose macro-
setae (type IB2), segment 2 distodorsally with transverse row of three teazel macro-
setae (type IIB3) towards lateral margin, a transverse row of one subplumose (type
IB2) and three teazel (type IIB3) macrosetae towards medial margin and one teazel
macroseta (type IIB3) accompanying the second to fourth medial plumose macro-
setae, segment 3 with one submedial teazel macroseta (type IIB3), two teazel macro-
setae (type IIB3) on lateral margin, one subterminal and three terminal subplumose
macrosetae (type IB2) on terminal prominence; main flagellum 6- to 12-segmented, in
male one aesthetasc (type IIA6) on (nearly) all segments, in female one aesthetasc on
segments 4 to distal, segments 2 to 5 with two mediodistal and dorsolateral simple
macrosetae (type IIA1), last segment (sub)terminally with simple macrosetae (type
IIA1) of unequal length; accessory flagellum 5-segmented, segments 1 to 4 with two
mediodistal simple macrosetae (type IIA1), segment 3 with additional distolateral
simple macroseta (type IIA1), last segment (sub)terminally with simple macrosetae
(type I1A1) of unequal length.

Antenna 2: peduncle 5-segmented, segments 1 and 2 naked, segment 3 dorsolater-
ally with one subplumose (type IB2) and mediodistally two long teazel macrosetae
(type IIB3), segment 4 with three or four, and segment 5 with four teazel macrosetae
(type 1IB3) on medial and mediodistal margins; flagellum 5- to 6-segmented, seg-
ments 1 to 4(-5) each with two simple macrosetae (type IIA1) mediodistally, segments
2 and 3(-4) with one additional simple macroseta (type IIA1) on dorsolateral margin,
segment 5 (sub)terminally with simple macrosetae (type IIA1) of unequal length.

Labrum somewhat longer than wide; its proximal portion with ciliate microsetae
(type 2b); apically with ovate microsetae (type 2a).

Mandible with 3-segmented palp, basal palp segment short and unarmed, second
segment slender with one plumidenticulate macroseta (type IA3), third segment
with species-dependant number of plumidenticulate macrosetae (type IA3),
(sub)apically one simple (type IIA1) and one long serrulate macroseta (type IIB1(b));
corpus mandibulae differentiated into pars incisiva, lacinia mobilis (absent in right
mandible), cleaning seta (modified type 1IB1), row of six slender serrate macrosetae
(type IIB1(a)), and robust pars molaris having molar surface covered with spiniform
processes with tripartite tips, and distally some ciliate microsetae (type 2b).

Labium deeply cleft, its two lobes with converging tips, internal distal margin
with ciliate microsetae (type 2b), outer distal margin less densely covered by taller
ciliate microsetae (type 2b).

Maxilla 1 differentiated into precoxal endite with medial armature of ten plumi-
denticulate macrosetae (type 1A3), two medially and eight terminally implanted;
basipodal endite with distal armature of seven toothed macrosetae (type 1II1), four
distinctly digitate, three with blunt tips; endopodite forming a 2- or 3-segmented
palp, basal segment unarmed, its distal margin obscurely or distinctly demarcated
from second segment, second segment long with one or two simple macrosetae (type
IIA1), one comparatively large unisetulate macroseta (type IB3(a)) with a species
dependent number of setules, and an ovate microseta (type 2a), third segment small
with one distally implanted simple macroseta (type IIA1) and one obscure or well-
developed unisetulate macroseta (type IB3(a)).
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Maxilla 2: complexly built, a coxopodal endite medially with 12 fine plumose
macrosetae (type IB1), six rod macrosetae (type (IIA2) mediodorsally, and two stout
plumose macrosetae (type IB1); three basipodal endites: basipodal endite 1 with plu-
midenticulate macrosetae (type IA3); basipodal endite 2 with rake-like serrate macro-
setae (type 1IB1(d)) at terminal margin, and two modified longer serrate subterminal
macrosetae, of which one has a more developed rake, while the other has its rake
strongly reduced to a narrow, pointed tip; basipodal endite 3 with more strongly
barbed rake-like macrosetae (type 1IB1(d)), increasing in size laterally and arranged
in two rows; exopodite reduced to triangular lobe with one simple macroseta (type
IIA1); endopodite 2-segmented with simple macrosetae (type IIA1).

Maxilliped sexually dimorphic; female endopodite reduced to a small lobe provid-
ed with one stout simple (micro-?)seta (type 1a?), male endopodite well-developed
into 5-segmented “clasper”, first segment (ischium) with two short mediodistal sim-
ple macrosetae (type IIA1), and with or without club microsetae (type 1d), second
segment (merus) with 1 medial and 1 medioterminal simple macroseta (type IIA1),
and with or without club microsetae (type 1d) on the distal portion, third segment
(carpus) with 1 medial and 1 medioterminal simple macroseta (type IIA1) and with
or without club microsetae (type 1d), fourth segment (propodus) slightly longer than
carpus, with few short lateral simple macrosetae (type IIA1), and with or without
club microsetae; coxopodal endite forming tapering lobe with one short and two
long pappose macrosetae (type I1A2), which have long almost simple setules with a
few setulettes distally (as in fig. 9); basipodal endite with several plumidenticulate
macrosetae (type IA3) all with long setules, medially, subterminally, and terminally,
submedially with one additional much stouter plumidenticulate macroseta (type
IA3) with a finely setulated basal portion, setules distad of annulus distinctly larger
in size and arranged in four rows slightly turning around macrosetal axis; exopodite
2-segmented, segment 2 with medial, subterminal, terminal and (or) lateral plumose
macrosetae (type IB1); epipodite poited, tapering lobe with simple microsetae (type
1a) along margin.

Gnathopod with plumose macrosetae (type 1A1) on basal segment (often broken
off); exopodite 2-segmented, proximal segment unarmed, distal segment with me-
dial, subterminal, terminal, and (or) lateral plumose macrosetae (type IB1); baso-
ischium of endopodite with indistinct, obscurely or clearly demarcated “free” ischium,
merus longest segment with subterminally teazel macrosetae (type IIB3), one on ven-
tral and dorsal margins; carpus short, with three long teazel macrosetae (type IIB3);
propodus longer, with ventrally two teazel macrosetae (type 1IB3) on distal half, one
subplumose macroseta (type IB2) distodorsally, and moreover with a long medioter-
minal bicuspidate “spur”; dactylus with two unequal teazel macrosetae (type IIB3),
one on ventral margin and one on dorsal margin, terminal “unguis” is formed by
stout serrulate macroseta (type IIB1(b)).

Pereiopods 2 to 5: endopodite having ischiomerus with distal teazel macrosetae
(type IiB3), one on ventral and one on dorsal margin; carpus with two teazel macro-
setae (type IIB3) medially and distally on ventral margin, dorsodistally one teazel
macroseta (type IIB3), mediodorsally with or without one ovate microseta (type 2a);
propodus with one or two teazel macrosetae (type 1IB3) medially on ventral margin,
dorsodistally one teazel (type IIB3) and one subplumose (type IB2) macroseta, spe-
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cies- (sometimes also sex-) dependent number of ovate microsetae (type 2a); dactylus
with one or two teazel macrosetae (type [IB3) on ventral margin, species-dependent
number of ovate microsetae (type 2a), and a well-developed serrulate macroseta
(type IIB1(b)) forming terminal “unguis”; first segment of exopodite with one sub-
plumose macroseta (type IB2) subterminally, with or without ovate microsetae (type
2a), second segment with medial, subterminal, terminal, and (or) lateral plumose
macrosetae (type IB1).

Pereiopods 6 to 7: endopodite having ischiomerus with distal teazel macrosetae
(type 1IB3), one on ventral and one on dorsal margin, mediodorsally with or without
one ovate microseta (type 2a); carpus with two teazel macrosetae (type IIB3) medial-
ly and distally on ventral margin, dorsodistally one teazel macroseta (type IIB3); pro-
podus with one or two teazel macrosetae (type IIB3) medially on ventral margin,
dorsodistally one teazel (type IIB3) and one subplumose (type IB2) macroseta, spe-
cies- (sometimes also sex-) dependent number of ovate microsetae (type 2a); dactylus
with one or two teazel macrosetae (type 1IB3) on ventral margin, with a species-
dependent number of ovate microsetae (type 2a), and a well-developed serrulate
macroseta (type IIB1(b)) forming terminal “unguis”; exopodite 1-segmented with
one medial and one subterminal plumose macroseta (type IB1), and (or) vestigial
macrosetae, with or without ovate microsetae (type 2a).

In males simple, and rather tall penes medially associated with coxopodite of pereio-
pod 7.

First pleopod 1-segmented, carrying three to four dorsal, one terminal and one
subterminal subplumose macrosetae (type 1B2). Second pleopod 1-segmented, taller
than first pleopod, with three or four dorsal, one terminal, one subterminal, and with
or without one additional dorsolateral subplumose macrosetae (type IB2).

Uropod with 2-segmented exopodite and 1-segmented endopodite; first segment
of exopodite laterally with cuspidate macrosetae (type IIA3) and plumose macroseta
(type IB1), medially with stout cuspidate macrosetae (type IIA3), accompanied by a
small subplumose macroseta (type IB2); segment 2 with plumose macrosetae (type
IB1) all along medial, terminal and lateral margins, subterminally two pairs of sub-
plumose macrosetae (type IB2) are implanted; endopodite with plumose macrosetae
(type IB1) along medial, terminal and lateral margins, and short subplumose subter-
minal and sublateral macrosetae (type IB2).

Telson subquadrangular with group of three cuspidate (type ILA3) on each distal
corner, terminal stretch in between.

Remarks.— When Stella (1951a) described Monodella argentarii she provisionaily
placed the species in the genus Monodella, as it was closer to M. stygicola than to the
only other known species at that time, Thermosbaena mirabilis. Ruffo’s description
seems to be based on immature specimens, so later authors did not question M. stygi-
cola and “M. “ argentarii being congeneric. The generic differences between Monodella
and Tethysbaena have been indicated in detail in the treatment of the former genus.

Distribution.— Known from a considerable number of localities from Somalia, the
Mediterranean belt west to the West Indies and Texas (U.S.A.).

Habitat.— Some species are known from pure limnic habitats, but most members
of this genus have a salinity preference towards brackish water.

Etymology.— The generic name is a contraction of the Greek words “Tndvg”
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(referring to the ancient mother ocean named Tethys sea) and “Bouvev” (to walk),
referring to these animals as “walkers of the Tethys Sea”.

Discussion.— Despite the great similarity existing among the different species, six
“groups” of species can be distinguished. In order to facilitate identification of these
groups, a key is given below.

Key to the species groups of Tethysbaena (3, ?)

1. Telson wider than long; anal lobes protruding beyond the terminal stretch of the

FRISOM oot s e s s 2
- Telson longer than wide; anal lobes not protruding beyond the termmal stretch of
TN LEISOM «.voveotcetrscn st e 3

2. Antennular main flagellum 6- to 7-segmented; maxilliped with eight terminally
implanted plumidenticulate macrosetae on basipodite ........ccomimriennmininniscnsineisccineens
.......................................................................................... “T. sanctaecrucis -group” (p. 67)
- Antennular main flagellum 8-segmented; maxilliped with five terminally implant-
ed plumidenticulate macrosetae on basipodite ................. “T. relicta - group” (p. 142)
3. Terminal stretch of telson convex, without any protuberances ...........ccoeusvnecsienncenes
................................................................................ “T. atlantomaroccana -group” (p. 152)
- Terminal stretch of telson with one or more protuberances ..........cccoeeosveeeinsieriariens 4
4. Glandular macrosetae flanking central protuberance on terminal stretch of telson
absent; endopodite of maxilla 2 with four macrosetae; pereiopods 2 to 5 without la-
teral plumose macrosetae on second segment of exopodite .....cceuevercrieiirinieriiiniisinenne
................................................................................................ “T. texana -group” (p. 162)
- Glandular macrosetae flanking central protuberance on terminal stretch of telson
present; endopodite of maxilla 2 with six macrosetae; pereiopods 2 to 5 with one or
two lateral plumose macrosetae on second segment of exopodite ........c..cccererrrerenrenes 5
5. Terminal stretch of telson with three pointed protuberances; distal margin uropo-
dal endopodite protruding beyond margin of first segment exopodite; lateral arma-
ture of first segment of exopodite of uropod with three cuspidate and two plumose
TNACTOSELAC ...vveirencemenemseser s e tnessese e ecserscentasensseerecas “T. vinabayesi-group” (p. 167)
- Terminal stretch of telson with one central protuberance (flanked with or without
lobe-like swellings on both sides) only; distal margin uropodal endopodite not pro-
truding beyond margin of first segment exopodite; lateral armature of first segment
of exopodite of uropod with two cuspidate and one plumose macrosetae .....................
............................................................................................... “T. argentarii -group” (p. 174)

“T. sanctaecrucis -group”

This group of species is characterized by: a 6- to 7-segmented main flagellum of
the antenna 1 (exceptions are T. gaweini (6- to 8-segmented), T. haitiensis and T. juglan-
dis (both 8- to 9-segm.)); mandibular palp with six plumidenticulate macrosetae on
the second segment (exceptions are T. haitiensis with 8, T. juglandis with 7, and T. colu-
brae with 5); endopodite of maxilla 2 with four to six simple macrosetae; maxilliped
with eight terminally implanted plumidenticulate macrosetae on basipodite; pereio-
pods 2 to 5 with one or two lateral plumose macrosetae on the second segment of
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exopodite, number of ovate microsetae on propodus of endopodite of pereiopods 2
to 7 alike in both sexes; pleopod 1 with three dorsal subplumose macrosetae; distal
margin of the uropodal endopodite not protruding beyond distal margin of the first
segment of the exopodite; telson somewhat to distinctly wider than long, anal lobes
protruding beyond the terminal stretch; stretch slightly concave, glandular simple
macrosetae absent on the stretch.

4.4.2.1. Tethysbaena juriaani spec. nov.
(figs. 89-113)

Monodella (partim); Wagner, 1990: 123.

Material — Hispaniola, Dominican Republic: 270 & &, 2206 ¢ ¢ (181 with broodpouch), 10 juveniles,
81 fragmentary specimens; AMEWI sta. 87/523, Distrito Nacional, Guaricano, well of Ramonas Alla-
gracias de Pichardo, Calle Gregorio Luperén # 7, 18°31'41”N 69°56'19"W, 20 m above mean sea level;
3 years old handdug limestone well, covered by concrete cap and square metal lid, well diam. 1.5 m,
lid diam. 0.6 m, water table at 6.7 m, water depth 1.9 m, Cvetkov net, temperature 26.6°C, oxygen sat-
uration 53%, electric conductivity 814 uS/cm; collected by H.P. Wagner, N.W. Broodbakker and Chr.
Williamson; 31.x.1987; ZMA coll. no. C.A. 8143 [holotype], ZMA coll. no. C.A. 8144; BMNH; MCSNV;
MF; MP; MSD; HUJ; RMNH G 59; UEKL; ULA; UPCM; UR; USNM; WAM; ZMC [all paratypes].
Accompanying fauna: Crustacea: Isopoda (fragments of terrestrial species), Ostracoda (Pseudocandona
cf. antilliana Broodbakker, 1983), Decapoda (Natantia); Insecta: fragments of various groups; Acari;
Oligochaeta.

- 18 22 (2 with broodpouch), 12 fragmentary specimens; AMEWI sta. 87/524, Distrito Nacional,
Guaricano, spring of Maria Esperanza de Léon, Calle Luise Manuel Caraballo # 22, 18°31'33"N
69°56'25”W, 20 m above mean sea level; spring emerging at the bottom of limestone escarpment, bot-
tom of limestone and sand, covered by concrete and limestone cap and square metal lid, lid diam. 1.0
m, water table at 0.6 m, water depth 0.5 m, Cvetkov net, temperature 26.8°C, oxygen saturation 82%,
electric conductivity 542 uS/cm; collected by H.P. Wagner, N.W. Broodbakker and Chr. Williamson;
31.x.1987; ZMA coll. no. C.A. 8145 [paratypes].

Accompanying fauna: Crustacea: Ostracoda (Cypretta cf. sarsi Brady, 1902); Insecta: fragments of
diverse groups; Acari; Tardigrada; Oligochaeta; Mollusca: Gastropoda.

-1 fragmentary specimen; AMEWI sta. 87/525, Distrito Nacional, Guaricano, well of Marfa Sunsion
Reyes, Calle Augusto César Sandino # 12, 18°31°31”N 69°56’43"W, 20 m above mean sea level; 6 years
old handdug, limestone well, covered by concrete cap and square metal lid, well diam. 2.0 m, lid
diam. 0.45 m, water table at 3.7 m, water depth 1.5 m, Cvetkov net, temperature 27.1°C, oxygen satu-
ration 47%, electric conductivity 910 uS/cm; collected by H.P. Wagner, N.W. Broodbakker and Chr.
Williamson; 31.x.1987; ZMA coll. no. C.A. 8146 [paratypes].

Accompanying fauna: Crustacea: Ostracoda (Stenocypris cf. major (Baird, 1859); Cypretta cf. sarsi Brady,
1902), Copepoda; Insecta: fragments of various groups; Acari; Tardigrada.

-56 33,516 ? ¢ (31 with broodpouch), 23 juveniles, 22 fragmentary specimens; AMEWI sta. 87/711,
Distrito Nacional, Guaricano, well of Elena Acosta, Calle Imbert # 75, 18°31°52”N 69°56’18"W, 20 m
above mean sea level; handdug well, upper part partially with concrete wall, round concrete covering
with metal lid, water surface 1 x 1.2 m, lid diam. 0.4 m, water table at 1.8 m, water depth 3.0 m, Cvet-
kov net, temperature 26.3°C, oxygen saturation 45%, electric conductivity 716 uS/cm; collected by
H.P. Wagner and D. Platvoet; 11.xii.1987; ZMA coll. no. C.A. 8147; RMNH G 63 [all paratypes].
Accompanying fauna: Crustacea: Isopoda (terrestrial), Ostracoda (Stenocypris cf. major (Baird, 1859)),
Copepoda; Insecta: Hymenoptera; Oligochaeta.

-18 83, 432 2 ? (21 with broodpouch), 22 juveniles, 14 fragmentary specimens; AMEWI sta. 87/712,
Distrito Nacional, Guaricano, well of Elridania Guevara, Repalle Nacaone # 91, 18°31'69"N
69°56"15”"W, 20 m above mean sea level; handdug, well covered by concrete cap with metal lid, well
diam. 1.0 m, lid diam. 0.5 m,, water table at 4.2 m, water depth 3.0 m, Cvetkov net, temperature
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26.9°C, oxygen saturation 39%, electric conductivity 826 pS/cm; collected by H.P. Wagner and D. Plat-
voet; 11.xii.1987; ZMA coll. no. C.A. 8148; RMNH G 64 [all paratypes].

Accompanying fauna: Crustacea: Copepoda; Insecta: Hymenoptera; fragments of Diplopoda; Acari.
-3 33, 14 2 9, 4 fragmantary specimens; AMEWI sta. 87/713, Distrito Nacional, Guaricano, well of
Mariano de Jesus Sanchez, Repalle Nacaone # 26, 18°31’58”N 69°56'17”W, 20 m above mean sea level;
handdug, well covered by concrete cap with sink lid, water surface 1.0 x 1.2 m, lid opening 0.5 x 0.6
m, water table at 5.5 m, water depth 3.5 m, Cvetkov net, temperature 26.7°C, oxygen saturation 27%,
electric conductivity 853 puS/cm; collected by H.P. Wagner and D. Platvoet; 11.xii.1987; ZMA coll. no.
C.A. 8149 [paratypes].

Accompanying fauna: Crustacea: Ostracoda (Stenocypris of. major (Baird, 1859)), Copepoda; Mollusca:
Gastropoda.

-5 33,30 22 (7 with broodpouch); AMEWI sta. 87/715, Distrito Nacional, Guaricano, well of Elsa
Encilia of Cafetaria Elsa, Calle Anacoana # 32, 18°31’50”N 69°56’18”W, 20 m above mean sea level;
handdug, well covered by concrete cap with metal lid, water surface 1.2 x 1.5 m, lid diam. 0.5 m,
water table at 1.8 m, water depth 3.2 m, Cvetkov net, temperature 26.7°C, oxygen saturation 567,
electric conductivity 755 pS/cm; collected by H.P. Wagner and D. Platvoet; 11.xii.1987; ZMA coll. no.
C.A. 8150 [paratypes].

Accompanying fauna: Crustacea: Copepoda; Mollusca: Gastropoda.

-2 33,52 29, 11 juveniles; AMEWI sta. 88/029 (= same locality as 87/711), Distrito Nacional, Guar-
icano, well of Elena Acosta, Calle Imbert # 75, 18°31'52”N 69°56'18”W, 20 m above mean sea level;
handdug well, upper part partially with concrete wall, round concrete covering with metal lid, water
surface 1 x 1.2 m, lid diam. 0.4 m, water table at 1.8 m, water depth 3 m, collected with Cvetkov net;
collected by H.P. Wagner and K.A. Guerrero; 14.i.1988; ZMA coll. no. C.A. 8151 [paratypes].
Accompanying fauna: none.

-1 2; AMEWI sta. 87/561, Prov. de San Pedro de Macoris, Boca del Soco, well of family Mabali
Rivera, 50 m NW of bridge, 100 m S of road, 18°27°09”N 69°12’38”W, 10 m above mean sea level; well
with lower part cut out in limestone, upper part lined in with concrete stones, not covered, well diam.
0.6 m, water table at 5.7 m, water depth 0.3 m, Cvetkov net, temperature 26.7°C, oxygen saturation
100%, electric conductivity 2.26 mS/cm; collected by H.P. Wagner, N.-W. Broodbakker and K.A. Guer-
rero; 7.xi.1987; ZMA coll. no. C.A. 8152. [Tethysbaena cf. juriaani ].

Accompanying fauna: Insecta; Acari.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1882 um
(holotype 1855 um), of female up to 1755 pim in the material studied.

Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
macrosetae on median margin; main flagellum 7-segmented, last segment (sub)ter-
minally with three simple macrosetae of unequal length; accessory flagellum 5-seg-
mented, last segment with three simple (sub)terminal macrosetae of unequal length.

Antenna 2: peduncular segment 4 with three and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margin; flagellum 5-segmented, last segment
(sub)terminally with five simple macrosetae of unequal length.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second 'segment, large unisetulate macroseta on second
segment with seven setules, third segment with obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two subtermi-
nal modified longer serrate macrosetae; basipodal endite 3 with seven more strongly,
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Figs. 89-93. Tethysbaena juriaani spec. nov., 8 and 2. 89, lateral view of habitus, paratype & (1671 pm).
90, lateral view of habitus, paratype ovigerous ¢ (1645 pum). 91, antenna 2, holotype & (scale A). 92,
labrum, holotype &. 93, labium, holotype 3. (figs. 92-93 scale B). Scales indicated 0.1 mm.
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Figs. 94-99. Tethysbaena juriaani spec. nov., holotype 3. 94, left mandible. 95, corpus mandibula of
right mandible. 96, maxilliped (scale A). 97, distal portion of basipodal endite of maxilliped. (figs. 94,
95, and 98 scale B). 98, tip of endopodite of maxilliped (extremely enlarged). 99, detail microsetae at
distal portion of endopodite segment 2 of maxilliped (extremely enlarged). Scales indicated 0.1 mm.
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barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented, bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two patches of rather short but stout club microsetae (diameter
x height up to circa 0.5 X 2 um) on the distal portion, third segment with two patches
of rather short, but stout club microsetae (diameter x height up to circa 0.5 x 2 um),
fourth segment without patches of club microsetae; basipodal endite bearing 13 plu-
midenticulate macrosetae with long setules, a small one medially, eight long ones
terminally, three shorter ones subterminally and a small one sublaterally, and an
additional much stouter plumidenticulate macroseta implanted submedially; exopo-
dite 2-segmented, distal segment with two terminal, one subterminal and one lateral
plumose macrosetae.

Gnathopod: basal segment with three plumose macrosetae; exopodite with three
medial, two subterminal, two terminal and one lateral plumose macrosetae; baso-
ischium of endopodite with clearly demarcated “free” ischium, propodus with three
teazel macrosetae on distal half, and dactylus with two unequal teazel macrosetae on
ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with eight to nine ovate microsetae, dactylus
with two teazel macrosetae on ventral margin and three ovate microsetae; first seg-
ment of exopodite with one ovate microseta, second segment with three medial, two
subterminal, two terminal and two lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with nine ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and three ovate microsetae; first segment of exopodite with three ovate
microsetae, second segment with two medial, two subterminal, two terminal and
two lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and three ovate microsetae; first segment of exopodite with three ovate
microsetae, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 13 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and three ovate microsetae; first segment of exopodite with three ovate
microsetae, second segment with one medial, one subterminal and two terminal plu-
mose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 15 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and three ovate microsetae; exopodite 1-segmented with one medial and one
subterminal plumose macroseta and three vestigial macrosetae, one terminal and
two lateral, three ovate microsetae present.
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Figs. 100-102. Tethysbaena jurigani spec. nov., holotype 3. 100, antenna 1 (scale A). 101, maxilla 1. 102,
maxilla 2. (figs. 101-102 scale B). Scales indicated 0.1 mm.
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Figs. 103-104. Tethysbaena juriaani spec. nov., holotype 3. 103, gnathopod. 104, pereiopod 2. Scale indi-

cated 0.1 mm.
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Pereiopod 7: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 16 to 17 ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and three ovate microsetae; exopodite 1-segmented with one medial and
one subterminal plumose macroseta and one vestigial terminal macroseta, three
ovate microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by small subplumose
macroseta, segment 2 with 16 plumose macrosetae; endopodite bearing 13 plumose
macrosetae.

Telson: wider than long, mean width/length ratio 1.28; anal lobes protruding
beyond the terminal stretch; stretch slightly concave.

Variability.— Despite the large number of specimens at my disposal the animals
show remarkably little variation.

Remarks.— This species closely resembles T. haitiensis and T. gaweini in several
characters. There are, however, substantial differences that warrant distinction at spe-
cific level. Compared to T. gaweini there are distinct differences in the demarcation of
the distal margin of the first segment of the palp of maxilla 1 (distinct in T. jurigani;
obscure in T. gaweini), the number of rake-like macrosetae of basipodal endite 2 of
maxilla 2 (T. juriaani: 15; T. gaweini: 14), the number of plumidenticulate macrosetae of
the maxilliped (T. juriaani: 14; T. gaweini: 13), the shape of the club microsetae and
number of patches on the male endopodite of the maxilliped (see text), the demarca-
tion of the ischium in the baso-ischium of the gnathopod (distinct in T. jurigani; indis-
tinct in T. gaweini), slight differences in the number of ovate microsetae on the pereio-
pods, slight differences in the number of plumose macrosetae on the exopodites of the
pereiopods, the number of medial cuspidate macrosetae of the uropod (T. juriaani: 15
T. gaweini: 4), and a quite different mean width/length ratio of the telson. Also the
behaviour of the two species is different (T. juriaani: essentially swimming; T. gaweini:
essentially benthic). Compared to T. haitiensis there are distinct differences in the num-
ber of main flagellar segments of antenna 1 (T. juriaani: 7; T. haitiensis: 8 to 9), the num-
ber of plumidenticulate macrosetae of the maxilliped (T. jurigani: 14; T. haitiensis: 13),
the shape of the club microsetae and number of patches on the male endopodite of
the maxilliped (see text), the number of ovate microsetae on the pereiopods, the num-
ber of medial plumose macrosetae on the uropod (T. juriaani: 5 T. haitiensis: 4), and the
larger number of plumose macrosetae of the uropodal rami in T. haitiensis. Noteworthy
is the intermediate number of rake-like macrosetae on the basipodal endite of maxilla
2 in T. haitiensis. For detailed information on specific differences with the other con-
geners of this species-group one is referred to table 1 (p. ).

A few specimens, rather damaged, were collected in a well near the coast at Boca
del Soco (sta. 87/561), and at a well at Los Bancos de Arena (sta. 87/588), which very
well might represent T. jurigani.

Etymology.— This species is named after our eldest son Juriaan Elia.

Distribution.— Except for the large number of specimens and samples from
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Figs. 105-106. Tethysbaena juriaani spec. nov., holotype 3. 105, pereiopod 3. 106, pereiopod 4. Scale

indicated 0.1 mm.
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Figs. 107-109. Tethysbaena juriaani spec. nov., holotype 3. 107, pereiopod 5. 108, pereiopod 6. 109,
pereiopod 7. Scale indicated 0.1 mm.
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Figs. 110-113. Tethysbaena juriaani spec. nov., holotype 3. 110, pleopod 1. 111, pleopod 2. (figs. 110-111

scale B). 112, uropod. 113, telson. (figs. 112-113 scale A). Scales indicated 0.1 mm.
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Guaricano, a little village at circa 2 kilometres north of the capital Santo Domingo, a
single specimen has been captured near the mouth of the Rio Soco (station 87/561), a
part of the southern coast of the southeastern peninsula.

Habitat.— All samples of Tethysbaena juriaani come from coralligenous deposits of
Pliocene age (Weyl, 1966; Muscio, 1987). Although the species usually lives in fresh
waters (electr. conductivity varying between 542 pS/cm and 910 uS/cm) at tempera-
tures of 25.4 to 27.1°C and an oxygen saturation varying between 27% and 82% near
the village of Guaricano, it also seems tolerant to oligohaline conditions (conducti-
vities measured of 2.26 mS/cm). Curiously, none of the accompanying faunal ele-
ments is a true troglobite, all are epigean dispersionalists. The groundwater plain at
Guaricano is a layer of limnic water situated at circa 20 m above sea level, while sta-
tion 87/561 is situated at only 10 m above mean sea level and clearly under influence
of the nearby sea. It is not unlikely that during sampling an accidental mixture of sea
and limnic(?) water was created by the movements of the Cvetkov net. Tethysbaena
juriaani is essentially a swimming species.

4.4.2.2. Tethysbaena gaweini spec. nov.
(figs. 114-124)

Monodella (partim); Wagner, 1990: 123.

Material.— Hispaniola, Dominican Republic: 42 3 3, 2284 ? 2 (1 with broodpouch), 56 juveniles, 26
fragmentary specimens; AMEWI sta. 87/679, Prov. Espaillat, Magante, well of Paulino Almonte, near
bent in road, 50 m S of road, 19°36’30”N 70°10’25”W, 20 m above mean sea level; concrete well cov-
ered by sink plates, water clear, water table at 6 m, water depth 1.8 m, Cvetkov net, temperature
25.9°C, oxygen saturation 38%, electric conductivity 828 nS/cm; collected by H.P. Wagner and N.W.
Broodbakker; 1.xii.1987; ZMA coll. no. C.A. 8164; RMNH G 65 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda, Copepoda; Insecta: Diptera, Hymenoptera; Arachnida;
Acari; Oligochaeta.

-43 3 &, 944 2 2(116 with broodpouch), 12 fragmentary specimens, 17 juveniles; AMEWI sta. 87/752,
Prov. de Salcedo, Campo Los Limones, well of Tranfi Antonio Jimenez Herman, 2.3 km W of roadfork
at Cruz de Cenovi, 50 m N of road, 19°17'59”N 70°21'56”W, 100 m above mean sea level; 15 years old
well lined with concrete stones, covered with concrete cap and lid, well diam. 1.0 m, lid diam. 0.5 m,
water table at 5.75 m, water depth 3.5 m, Cvetkov net, temperature 26.0°C, oxygen saturation 50%,
electric conductivity 936 uS/cm; collected by H.P. Wagner and D. Platvoet, 21.xii.1987; ZMA coll. no.
C.A. 8162 [holotype], ZMA coll. no. C.A. 8163; BMNH; MF; MP; HUJ; RMNH G 60; UEKL; UPMC;
USNM; WAM; ZMC [all paratypes].

Accompanying fauna: Crustacea: Ostracoda (Cypretta cf. sarsi Brady, 1902); Mollusca: Gastropoda;
Polychaeta; Platyhelminthes.

-2 33,19 ? 2; AMEWI sta. 87/753, Prov. de Salcedo, Campo Los Limones, well of Juan Martez, 2.35
km W of roadfork at Cruz de Cenovi, 40 m N of road, 19°17’58”N 70°21’58"W, 100 m above mean sea
level; well lined with concrete stones, covered with concrete cap, square opening not covered, well
diam. 1.0 m, opening diam. 0.4 m, water table at 3.5 m, water depth 5.0 m, Cvetkov net, temperature
26.2°C, oxygen saturation 42%, electric conductivity 1196 uS/cm; collected by H.P. Wagner and D.
Platvoet, 21.xii.1987; ZMA coll. no. C.A. 8165 [paratypes].

Accompanying fauna: Crustacea: Ostracoda (Cypretta cf. sarsi Brady, 1902), Copepoda; Acari; Poly-
chaeta.

-1 38, 41 2% (2 with broodpouch, 6 fragmentary specimens; AMEWI sta. 87/755, Prov. de Salcedo,
Campo Los Limones, well of José Thomas Garcia, 2.41 km W of roadfork at Cruz de Cenovi, 35 m S of
road, 19°17'55”"N 70°22’01”W, 100 m above mean sea level; well dug 3.vi.1970, lined with concrete
stones, covered with concrete cap, square opening covered by large stone, pump used to be connected,
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well diam. 1.2 m, lid diam. 0.5 m, water table at 3.25 m, water depth 4.5 m, Cvetkov net, temperature
26.6°C, oxygen saturation 56%, electric conductivity 944 uS/cm; collected by H.P. Wagner and D. Plat-
voet, 21.xii.1987; ZMA coll. no. C.A. 8166 [paratypes].

Accompanying fauna: Crustacea: Ostracoda (Cypretta cf. sarsi Brady, 1902), Copepoda; Acari; Oligo-
chaeta.

-5 ¢ 9, AMEWI sta. 87/757, Prov. de Salcedo, Campo Los Limones, well of Ventura Alvarez, 2.535 km
W of roadfork at Cruz de Cenovi, 30 m N of road, 19°17°56”N 70°22'08”W, 100 m above mean sea level;
well lined with concrete stones, covered with concrete cap, square opening not covered, opening diam.
0.45 m, water table at 5.25 m, water depth 6.75 m, Cvetkov net, temperature 25.7°C, oxygen saturation
61%, electric conductivity 1025 pS/cm; collected by H.P. Wagner and D. Platvoet, 21.xii.1987; ZMA
coll. no. C.A. 8167 [paratypes).

Accompanying fauna: none.

-13,7 22, AMEWI sta. 87/783, Prov. de Salcedo, San José, well of Ramon Garcias, 400 m E of road-
fork, 20 m S of road, 19°20'31”N 70°22'27”W, 160 m above mean sea level; well lined with concrete
stones, concrete cap with wooden lid and sink plate construction as extra cap, pump used to be con-
nected before, well diam. 1.2 m, lid diam. 0.5 m, water table at 6.0 m, water depth 1.0 m, collected by
Cvetkov net, temperature 25.4°C, oxygen saturation 31%, electric conductivity 908 pS/cm; collected
by H.P. Wagner and D. Platvoet, 23.xii.1987; ZMA coll. no. C.A. 8168 [no paratypes].

Accompanying fauna: Insecta: Diptera larvae; Acari; Mollusca: Gastropoda; Polychaeta.

-2 2 9; AMEWI sta. 87/803, Prov. de la Vega, Las Yerbas la Vega, well of sefior Bautido Martez, 20 m
W of road, 19°16'48”N 70°27°40"W, 100 m above mean sea level; well dug 31.x.1983, lined with con-
crete blocks, concrete cap and lid, pump hanging halfway down the well, well diam. 1.5 m, lid diam.
0.5 m, water table at 8.5 m, water depth 2.5 m, collected by Cvetkov net, temperature 26.9°C, oxygen
saturation 55%, electric conductivity 1054 uS/cm; collected by H.P. Wagner and D. Platvoet,
30.xii.1987; ZMA coll. no. C.A. 8169 [no paratypes].

Accompanying fauna: Mollusca: Gastropoda; Polychaeta.

-7 33,42 2% (3 with broodpouch); AMEWI sta. 87/804, Prov. de la Vega, Las Yerbas la Vega, well
of fam. Garcia, 1 km N of sta. 87/803, 20 m E of road, 19°17'15”N 70°27'31”W, 100 m above mean sea
level; well dug 7.v.1985, lined with concrete blocks, concrete cap and lid, well diam. 1.5 m, lid diam.
0.5 m, water table at 8.5 m, water depth 3.65 m, collected by Cvetkov net, temperature 26.6°C, oxygen
saturation 57%, electric conductivity 798 pS/cm; collected by HP. Wagner and D. Platvoet,
30.xii.1987; ZMA coll. no. C.A. 8170 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda, Ostracoda (Stenocypris cf. major (Baird, 1859)), Copepo-
da; Acari.

-7 33,209 22 (2 with broodpouch), 11 juveniles, 6 fragmentary specimens; AMEWI sta. 87/805,
Prov. de la Vega, Las Yerbas la Vega, well of Juan Cabrera, 1.04 km N of sta. 87/803, 20 m E of road,
19°17°20”N 70°27°29”W, 100 m above mean sea level; well lined with concrete blocks, concrete cap and
lid, well diam. 1.5 m, lid diam. 0.5 m, water table at 8.5 m, water depth 3.5 m, collected by Cvetkov
net, temperature 26.4°C, oxygen saturation 64%, electric conductivity 812 uS/cm; collected by H.P.
Wagner and D. Platvoet, 30.xii.1987; ZMA coll. no. C.A. 8171; RMNH G 66 [no paratypes].
Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983; Stenocypris cf. major
(Baird, 1859); Candonopsis hummelincki Broodbakker, 1983); Mollusca: Gastropoda; Polychaeta; Platy-
helminthes.

-1 ?; AMEWI sta. 87/808, Prov. Espaillat, Moca, well of Juan Compres, 600 m NE of roadfork, at
watertank, 40 m SE of road, 19°24’55”N 70°30'54”W, 200 m above mean sea level; well lined with con-
crete stones, concrete cap and lid, well diam. 1.2 m, lid diam. 0.6 m, pump connected, water table at
4.5 m, water depth 5.0 m, collected by Cvetkov net, temperature 26.2°C, oxygen saturation 44%,
electric conductivity 954 pS/cm; collected by H.P. Wagner and D. Platvoet, 31.xii.1987; ZMA coll. no.
C.A. 8172 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda; Mollusca: Gastropoda.

-2 343,17 29, 2 fragmentary specimens; AMEWI sta. 87/809, Prov. Espaillat, Moca, well of Henry
Carreras, 650 m NE of roadfork, 40 m S of road, 19°24’55”N 70°30’50”W, 200 m above mean sea level;
well lined with concrete stones, concrete cap and lid, well diam. 1.2 m, lid diam. 0.6 m, pump connect-
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ed, water table at 4.5 m, water depth 5.0 m, collected by Cvetkov net, temperature 26.0°C, oxygen satu-
ration 49%, electric conductivity 894 pS/cm; collected by H.P. Wagner and D. Platvoet, 31.xii.1987;
ZMA coll. no. C.A. 8173 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda; Insecta: Diptera larvae, Hymenoptera; Acari; Mollusca:
Gastropoda.

-5 33,23 29 (2 with broodpouch), 2 juveniles; AMEWI sta. 87/810, Prov. Espaillat, Moca, well of
Ramén Compres, 650 m NE of roadfork, 40 m N of road, 19°24'58”N 70°30'52”W, 200 m above mean
sea level; well lined with concrete stones, concrete cap and lid, well diam. 1.2 m, lid diam. 0.6 m,
pump connected, water table at 3.8 m, water depth 5.6 m, many cockroaches at inner wall, collected
by Cvetkov net, temperature 25.7°C, oxygen saturation 35%, electric conductivity 959 pS/cm; coliect-
ed by H.P. Wagner and D. Platvoet, 31.xii:1987; ZMA coll. no. C.A. 8174 [no paratypes].
Accompanying fauna: Crustacea: Amphipoda; Mollusca: Gastropoda.

-2 83, 68 2 2 (17 with broodpouch), 3 juveniles, 3 fragmentary specimens; AMEWI sta. 87/811, Prov.
Espaillat, Moca, well of Rafael Compres, 700 m NE of road fork, 40 m N of road, 19°24'59"N
70°30°49”W, 200 m above mean sea level; well dug 12.xii.1952, lined with concrete stones, concrete cap
and lid (lid since 7.viii.1974), well diam. 1.2 m, lid diam. 0.6 m, pump connected, water table at 3.4 m,
water depth 5.5 m, collected by Cvetkov net, temperature 25.9°C, oxygen saturation 45%, electric con-
ductivity 884 pS/cm; collected by H.P. Wagner and D. Platvoet, 31.xii.1987; ZMA coll. no. C.A. 8175
[no paratypes}.

Accompanying fauna: Mollusca: Gastropoda.

-13 83, 41 2 ?; AMEWI sta. 88/001, Prov. de Santiago, 1 km S of Tamboril, well of William Suarez,
200 m S of roadfork, 75 m W of road, 19°28'37”N 70°36'59”W, 240 m above mean sea level; well lined
with concrete half rings, not covered, well diam. 1.0 m, water table at 11.5 m, water depth 2.0 m, col-
lected by Cvetkov net, temperature 25.7°C, oxygen saturation 35%, electric conductivity 5.08 mS/cm;
collected by H.P. Wagner and D. Platvoet, 1.i.1988; ZMA coll. no. C.A. 8176 [no paratypes).
Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983); Insecta: Diptera lar-
vae.

-1 @ {with broodpouch); AMEWI sta. 88/010, Prov. de la Vega, Bacui Arriba, well of Esteban Rojas,
1.92 km SE of roadfork, 25 m S of road, 19°19°04”N 70°27'05”"W, 120 m above mean sea level; well dug
10.vii.1981, lined with concrete blocks, concrete cap, covered with steel and sink plates, well diam. 1.5
m, opening diam. 0.5 m, pump installed halfway down the well on wooden frame, water table at 5.0
m, water depth 2.1 m, collected by Cvetkov net, temperature 25.8°C, oxygen saturation 50%, electric
conductivity 3.97 mS/cm; collected by H.P. Wagner and D. Platvoet, 1.i.1988; ZMA coll. no. C.A. 8177
[no paratypes].

Accompanying fauna: none.

- 1 fragmentary ?; AMEWI sta. 87/797, Prov. de Monsefior Nouel, Juma, well of Leonardo Perez, W
side of town, km E of bonao, 30 m S of road, 18°54’'54”N 70°24'10”W, 160 m above mean sea level; well
lined with stones, concrete cap, opening half covered with concrete poles, pump connected, well
diam. 1.2 m, opening diam. 0.5 m, water table at 1.75 m, water depth 1.75 m, collected by Cvetkov net,
temperature 25.2°C, oxygen saturation 42%, electric conductivity 237 puS/cm; collected by H.P. Wag-
ner and D. Platvoet, 30.xii.1987; ZMA coll. no. C.A. 8178 [ Tethysbaena cf. gaweini].

Accompanying fauna: Crustacea: Amphipoda; Mollusca: Gastropoda.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1863 pm
(holotype), of female up to 1931 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, four, and two long plumose
macrosetae on respective median margins; main flagellum 6- to 8-segmented, last
segment with seven simple macrosetae of unequal length (sub)terminally; accessory
flagellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel macro-
setae on the medial and mediodistal margin; flagellum 5-segmented, last segment
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with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: exopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with six setules, third segment with obscure unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with a field of scutellae preceding two patches of tall, pointed club
microsetae (diameter x height up to circa 0.3 x 3.5 um) on the distal portion, third
segment with a field of scutellae preceding two rows of two patches of tall, pointed
club microsetae (diameter x height up to circa 0.3 x 3.25 pm), fourth segment without
patches of club microsetae; basipodal endite bearing 12 plumidenticulate macrosetae
with long setules, a tall one medially, seven long ones terminally, three shorter ones
subterminally and a small one sublaterally, and with an additional much stouter plu-
midenticulate macroseta implanted submedially; exopodite 2-segmented, distal seg-
ment with two terminal, one subterminal and one lateral plumose macrosetae.

Gnathopod: basal segment with one plumose macroseta; exopodite with three
medial, two subterminal, two terminal and one lateral plumose macrosetae; baso-
ischium of endopodite with indistinct ischium, propodus with three teazel macro-
setae on distal half, and dactylus with two unequal teazel macrosetae on ventral
margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with nine ovate microsetae, dactylus with two
teazel macrosetae on ventral margin, and two rows of three and four ovate micro-
setae, respectively; first segment of exopodite without ovate microseta, second seg-
ment with three medial, two subterminal, two terminal and one lateral plumose
macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macrosetae medially on ventral margin, both
male and female with ten ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two rows of three and four ovate microsetae, respectively; first
segment of exopodite with three ovate microsetae, second segment with three medi-
al, two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 12 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and four ovate microsetae; first segment of exopodite with three
ovate microsetae, second segment with two medial, two subterminal and two termi-
nal plumose macrosetae.
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Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macrosetae medially on ventral margin, both
male and female with 13 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and four ovate microsetae; first segment of exopodite with three
ovate microsetae, second segment with one medial, one subterminal and two termi-
nal plumose macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 15 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and three ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macroseta, and one vestigial terminal
macroseta, three ovate microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 18 ovate microsetae, dactylus with one teazel
macroseta on ventral margin, and three ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macroseta and one vestigial terminal
macroseta, three ovate microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segments 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of three to four stout plumose macrosetae, each accompanied by a small
subplumose macroseta, segment 2 with 14 to 18 plumose macrosetae; endopodite
bearing 10 to 14 plumose macrosetae.

Telson: wider than long, mean width/length ratio 1.20; anal lobes protruding
beyond the terminal stretch; stretch slightly concave, straight in centre.

Variability.— The specimens collected in the plain between the upper course of the
Rio Moca and the Rio San Juan show little morphological variation. Among the spe-
cimens from the plain between the lower course of the Rio Jabo Arriba and Rio San
Juan (station 87/679) the number of segments of the main flagellum of the antenna 1
varies (up to 8), and peduncular segment 1 bears four to five plumose macrosetae
along its medial margin. Also the number of plumose macrosetae on the uropods is
generally somewhat higher than in specimens of comparable size from the upper
course plain. From a remote area (station 87/797) a single damaged female was col-
lected that looks identical to the type material from the upper course plain that
extends from the Rio Moca to the Rio San Juan; it solely differs in having four plu-
mose macrosetae on the basal segment of the gnathopod instead of the usual one
observed in all other specimens dissected.

Remarks.— Characters distinctive from the other members of the “T. sanctaecrucis-
group” have been mentioned in the discussion of T. jurigani. For detailed information
on specific differences with the other congeners of this species-group one is referred
to table 1 (p. 140).

Etymology.— This species is named after our youngest son Gawein Willem.

Distribution.— This species seems to be confined to the eastern part of the Valle
del Cibao, and a limited area along the northern coast almost exactly between the
Rio Jabo Arriba and Rio San Juan.
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A B

Figs. 114-119. Tethysbaena gaweini spec. nov., holotype 8. 114, palp mandible. 115, palp maxilia 1. 116,
maxilla 2. 117, distal portion of basipodal endite of maxilliped. (figs. 114-117 scale B). 118, endopodite
of maxilliped (scale A). 119, detail microsetae at distal portion of endopodite segment 3 of maxilliped
(extremely enlarged). Scales indicated 0.1 mm.
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24

1

123

Figs. 120-124. Tethysbaena gaweini spec. nov., holotype 3. 120, distal portion of pereiopod 3. 121, distal

portion of pereiopod 6. 122, pleopod 2 (scale B). 123, uropod. 124, telson. (figs. 120, 121, 123, and 124

scale A). Scales indicated 0.1 mm.
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Habitat.— All samples containing Tethysbaena gaweini have been taken in alluvial
deposites of Holocene age (Weyl, 1966; Muscio, 1987), at altitudes varying between
20 and 240 m above mean sea level. The oxygen saturation of the water varied con-
siderably from 31% to 64%, but the temperature was limited to 25.2 and 26.9°C. The
electric conductivity varied mostly between 798 ymS/cm and 1196 pmS/ cm (limnic),
but an exceptional low electric conductivity of 237 pmS/cm (limnic) was encoun-
tered at station 87/797. Two stations contained oligohaline water (stations 88/001
and 88/010) with a electric conductivity of 5.08 mS/cm and 3.97 mS/cm. Except for
some occasional captures of blind Amphipoda, most of the other companying fauna
represented epigean dispersing taxa. It can not be excluded that the high conduc-
tivities encountered in stations 88/001 and 88/010 find their origin in pollution by
human interference. Tethysbaena gaweini is essentially a benthic species.

4.4.2.3. Tethysbaena haitiensis spec. nov.
(figs. 125-135)

Thermosbaenacea (partim); Stock, 1979: 64-65; Stock, 1980a: 7; Stock, 1981b: 34; Stock, 1983b: 235;
Broodbakker, 1983: 289; Broodbakker, 1984a: 6 table II; Broodbakker, 1984b: 41; Stock, 1986d: 199.

Monodella; Notenboom, 1981: 324.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Thermosbaenacea; Broodbakker, 1983: 307, 308, 314.

unident. spp.; Schram, 1986: 221.

Monodella (partim); Wagner, 1990: 123.

Material. — Hispaniola, Haiti: 1 ¢; AMEWI sta. 78/199, Dépt. de 1'Ouest, E of Croix-des-Missions,
18°35'36”N 72°16’53”W; from well, covered, diam. 0.75 m, water table at 4.0 m, water depth 4.5 m,
Cvetkov net, chlorinity 80 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 4.v.1978; ZMA
coll. no. C.A. 8195 [no paratype].

Accompanying fauna: Crustacea: Ostracoda (Strandesia sfocki Broodbakker, 1983); Insecta: Diptera lar-
vae.

-2 29; AMEWI sta. 78/201, Dépt. de 'Ouest, between Croix-des-Missions and Croix des-Bouquets, S
of road N 102, 18°35'57”N 72°16'14”W; from well, not covered, diam. 0.75 m, in sand, water clear,
water table at 7.5 m, water depth 0.5 m, Cvetkov net, chlorinity 10 mg/]; collected by J.H. Stock,
E.S.W. Weinberg & F. Zijistra; 4.v.1978; ZMA coll. no. C.A. 8196 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983).

-8 84, 14 29, 3 juveniles; AMEWI sta. 78/203, Dépt. de I'Ouest, Gressier, N side road D 200,
18°3223”N 72°31’13”W; from well near house, covered, diam. 1.0 m, water table at 2.5 m, water depth
0.3 m, Cvetkov net, chlorinity 40 mg/1; collected by J.H. Stock, E.5S.W. Weinberg & F. Zijlstra; 5.v.1978;
ZMA coll. no. C.A. 8197.

Accompanying fauna: Crustacea: Ostracoda (Caribecandona (Caribecandona) trapezoidea Broodbakker,
1983; Cypretia spec.), Copepoda (Cyclopidae); Insecta: Diptera larvae; Oligochaeta (Dero (Aulophorus)
furcata Miiller, 1773)).

-3 2 ?; AMEWTI sta. 78/204, Dépt. de I'Ouest, between Gressier and Léogéne, at house near rthum fac-
tory, 18°32710”N 72°33'33"W; well partially covered, diam. 1.0 m, in alluvium, water clear, water table
at 6.0 m, water depth 2.0 m, Cvetkov net, chlorinity 40 mg/1; collected by J.H. Stock, E.S.W. Weinberg
& F. Zijlstra; 5.v.1978; ZMA coll. no. C.A. 8198 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda, Copepoda (Cyclopidae); Insecta: Diptera larvae; Oligo-
chaeta.

-1 2; AMEWI sta. 78/ 207, Dépt. de I'Ouest, along new road from Léogéane to Jacmel, E of Trouin, esti-
mated position 18°22'35”N 72°35'45”W; from drip-pool at karst source, in sand, altitude ca. 1900 feet,
collected with handnet (mesh 0.05 mm), chlorinity 30 mg/1; collected by J.H. Stock, E.S.W. Weinberg
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& F. Zijlstra; 5.v.1978; ZMA coll. no. C.A. 8199 [no paratype].

Accompanying fauna: Crustacea: Ostracoda; Insecta: Diptera larvae; Mollusca: Gastropoda; diatoms.

- 1juvenile; AMEWI sta. 78/216, Dépt. du Sud-Est, Jacmel, house of Dr Abel Gousse, near Riviére des
Orangiers, 18°14’31”N 72°32'04”W; from neglected well, covered, water table at 10 m, water depth 0.5
m, Cvetkov net, chlorinity 50 mg/l; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 5.v.1978;
ZMA coll. no. C.A. 8200 [no paratype].

Accompanying fauna: Crustacea: Ostracoda (Strandesia longula Broodbakker, 1983), Copepoda (Cyclo-
pidae, Harpacticoidea); Oligochaeta (Dero (Aulophorus) furcata (Miiller, 1773)).

-8 33,82 2 ¢ (1 with broodpouch), 3 juveniles, 4 fragmentary specimens; AMEWI sta. 79/531, Dépt.
de I'Ouest, Croix-des-Missions, hamlet of Cazeau, well of Jacques Moyse, 18°35'13”N 72°16’57"W;
handdug well in alluvia and soil, not covered, water table at 8.0 m, water depth 1.5 m, Cvetkov net,
temperature 27.5°C, chlorinity 42 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979;
ZMA coll. no. C. A. 8201 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Zombiweckelia parvipalpus Stock, 1985); Polychaeta;
Oligochaeta.

- 3 29; AMEWI sta. 79/532, Dépt. de I'Ouest, Croix-des-Missions, hamlet of Cazeau, well of Saint
Aubain Lebrun, 18°35'13”N 72°16’57”W; handdug well in alluvia and soil (less sediment than in sta.
79/531), not covered, water table at 8.0 m, water depth 3.0 m, Cvetkov net, temperature 27.5°C, chlo-
rinity 50 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979; ZMA coll. no. C. A. 8202
[no paratypes].

Accompanying fauna: Mollusca: Gastropoda.

-41 33,1255 ? ¢ (4 with broodpouch), 234 juveniles, 17 fragmentary specimens; AMEWI sta. 79/533,
Dépt. de 1'Ouest, Croix-des-Missions, hamlet of Cazeau, Groureau, well of Groureau, 18°34'53"N
72°16'16”W; well not covered, much sediment, water table at 3.0 m, water depth 1.75 m, Cvetkov net,
temperature 27.3°C, chlorinity 43 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979;
ZMA coll. no. C. A. 8203; RMNH G 68 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Zombiweckelia parvipalpus Stock, 1985), Ostracoda
(Caribecandona (Caribecandona) trapezoidea Broodbakker, 1983; Chlamydotheca unispinosa (Baird, 1862)),
Copepoda (Metacyclops (Metacyclops) dianae Pesce, 1985; Harpacticoida); Insecta; Acari; Mollusca: Gas-
tropoda.

-14,1 9; AMEWI sta. 79/536, Dépt. de 'Ouest, Croix-des-Missions, hamlet of Cazeau, Groureau,
well of Thérese Celamy, 18°35°03”"N 72°1623”W; handdug well in alluvia, not covered, fine sedi-
ments, water table at 3.0 m, water depth 2.75 m, Cvetkov net, temperature 28.3°C, chlorinity 18.0
mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979; ZMA coll. no. C. A. 8204 [no
paratypes].

Accompanying fauna: Crustacea: Amphipoda (? Apoweckelia spec.), Ostracoda (Strandesia stocki Brood-
bakker, 1983; Stenocypris major (Baird, 1859); Chlamydotheca unispinosa (Baird, 1862)), Copepoda
(Cyclopidae); Insecta: Diptera larvae.

-35 338,54 2 ? (2 with broodpouch), 2 fragmentary specimens; AMEWI sta. 79/539, Dépt. de I'Ouest,
Croix-dgs-Missions, Marin, well of Gérard Gélan, 18°36'31"N 72°17'31”"W; very primitive well, not
covered, sediment earthy, water table at 0.4 m, water shallow, Cvetkov net, chlorinity 306 mg/1; col-
lected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979; ZMA coll. no. C. A. 8205 [no paratypes].
Accompanying fauna: Crustacea: Ostracoda (Cypretta spec.; Strandesia longula Broodbakker, 1983; Can-
donopsis hummelincki Broodbakker, 1983), Copepoda (Cyclopidae); Acari.

-15 &3, 62 2 %, 1 fragmentary specimen; AMEWI sta. 79/540, Dépt. de Y'Ouest, Croix-des-Missions,
Marin, well of Mrs Antagras Mifroh, 150 m fromsta. 79/539, 18°36'31”N 72°17°31”W; very primitive
well, not covered, water table at 1.0 m, water depth 2.0 m, Cvetkov net, temperature 27.5°C, chlorinity
67 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979; ZMA coll. no. C. A. 8206 [no
paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia longula Broodbakker, 1983), Copepoda (Cyclo-
pidae).

-534,24 22 (2 with broodpouch), 51 fragmentary specimens; AMEWI sta. 79/541, Dépt. de I'Ouest,
Gibert, well of Verdier Edouard, close to the centre of the village, 18°36'44”N 72°18'11”W; handdug


http://10.xi.1979
http://10.xi.1979
http://10.xi.1979
http://10.xi.1979
http://10.xi.1979
http://10.xi.1979

88 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

well, in clayish ground, not covered, water table at 3.0 m, water depth 1.0 m, Cvetkov net, tempera-
ture 27.3°C, chlorinity 56 mg/l; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xi.1979; ZMA
coll. no. C. A. 8207 [no paratypes].

Accompanying fauna: Crustacea: Isopoda (Microcerberidae), Ostracoda (Strandesia stocki Broodbak-
ker, 1983), Copepoda (Cyclopidae), Phyllopoda; Acari.

- [specimens of this sample lost?]; AMEWT sta. 79/577, Dépt. de 'Ouest, Dumonet, well of Coriolan,
between Caiman and Debas and about 200 m from “Trou Caiman”, 18°38’58”N 72°06’58”W; well not
walled in, not covered, water table at 4.5 m, water depth 1.2 m, Cvetkov net, temperature 27.5°C, chlo-
rinity 594 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 21.xi.1979.

Accompanying fauna: Crustacea: Amphipoda, Ostracoda, Copepoda (Cyclopidae), Phyllopoda; Acari;
Mollusca: Gastropoda; Hirudinea.

-2 22; AMEWI sta. 79/578, Dépt. de 'Ouest, Dumonet, well of Mrs Tissé Coriolan, just opposite of
sta. 79/577, about 200 m from “Trou Caiman”, 18°38'58”N 72°06'58"W; well made in sandy bottom,
water table at 5.1 m, water depth 0.9 m, Cvetkov net, temperature 27.2°C, chlorinity 422 mg/]; collected
by L. Botosaneanu & J.G.M. Notenboom; 21.xi.1979; ZMA coll. no. C. A. 8208 [no paratypes].
Accompanying fauna: Crustacea: Amphipoda (Bahadzia latipalpus Stock, 1985), Isopoda (Anopsilana
spec.), Ostracoda (Caribecandona (Caribecandona) auricularia Broodbakker, 1983; Chlamydotheca unispino-
sa (Baird, 1862); Physocypria spec.), Copepoda (Mesocyclops aspericornis (Daday, 1906)), Phyllopoda;
Acari; Mollusca: Gastropoda.

-1 9; AMEWI sta. 79/580, Dépt. de 'Ouest, Debas, well of Eliassin Aldoni, between Caiman and Tho-
mazeau, 18°38'58”N 72°06'34”W; well probably made in sandy bottom, partially covered, water table
at 6.0 m, water depth 1.8 m, Cvetkov net, temperature 28.0°C, chlorinity 2330 mg/1; collected by L.
Botosaneanu & J.G.M. Notenboom; 21.xi.1979; ZMA coll. no. C. A. 8209 [no paratype].

Accompanying fauna: Crustacea: Isopoda, Ostracoda, Copepoda (Mesocyclops aspericornis (Daday,
1906); Thermocyclops decipiens (Kiefer, 1929)), Cladocera; Insecta; Polychaeta.

-7 29, 1 fragmentary specimen; AMEWI sta. 79/587, Dépt. de I'Ouest, I'Etang, well of Montezy
Imachilis, 18°38'38”N 72°03’48”W; well made in sandy bottom, water table at 5.0 m, water depth 0.9
m, Cvetkov net, temperature 27.8°C, chlorinity 48 mg/; collected by L. Botosaneanu & J.G.M. Noten-
boom; 21.xi.1979; ZMA coll. no. C. A. 8210 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Zombiweckelia parvipalpus Stock, 1985; Crangoweckelia
spinicauda Stock, 1985), Ostracoda, Copepoda (Cyclopidae); Oligochaeta.

- 11 29 (9 with broodpouch); AMEWI sta. 79/601, Dépt. de I’ Artibonite, Dessalines, well of Gaby
Gabriel, Rue Jacques I¢T, 19°15'36”N 72°3101"W; well dug out in alluvia (sand; gravel), walled in to
certain depth, covered, water table at 8.0 m, water depth 3.0 m, Cvetkov net, temperature 28.1°C, chlo-
rinity 143 mg/l; collected by L. Botosaneanu & J.G.M. Notenboom; 23.xi.1979; ZMA coll. no. C. A.
8211 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Crangoweckelia mixta Stock, 1985), Ostracoda (Caribe-
candona (Caribecandona) ansa Broodbakker, 1983), Copepoda (Mesocyclops aspericornis (Daday, 1906);
Thermocyclops decipiens (Kiefer, 1929)); Insecta: Collembola; Acari; Mollusca: Gastropoda; Hirudinea.
-1 9; AMEWT sta. 79/603, Dépt. de I’ Artibonite, Dessalines, well of Saimval Luisin, on the corner of Rue
Jacques I¢T, 19°15°36”N 72°31'01”W; well dug in sandy bottom, partially walled in, partially covered,
diameter very large, water clear, Cvetkov net, chlorinity 189 mg/1; collected by L. Botosaneanu & J.G.M.
Notenboom; 23.xi.1979; ZMA coll. no. C. A. 8212 [no paratype].

Accompanying fauna: Crustacea: Amphipoda (Crangoweckelia mixta Stock, 1985), Ostracoda, Copepo-
da (Thermocyclops decipiens (Kiefer, 1929)), Cladocera; Insecta; Oligochaeta.

- [specimens of this sample lost?]; AMEWI sta. 79/605, Dépt. de I’ Artibonite, Dessalines, well of Nord
Albert, Rue Charlotin, at the foot of a calcareous mountain, 19°15°36”N 72°31'15”W; well dug out in
sand and gravel, covered, clean, water table at 3.5 m, water depth 6.0 m, Cvetkov net, temperature
27.3°C, chlorinity 73 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 23.xi.1979.
Accompanying fauna: Crustacea: Amphipoda (Crangoweckelia mixta Stock, 1985), Copepoda (Thermo-
cyclops decipiens (Kiefer, 1929)), Cladocera; Acari; Oligochaeta.

-23 43,809 22 (19 with broodpouch), 25 juveniles, 24 fragmentary specimens; AMEWI sta. 79/609,
Dépt. de I’ Artibonite, Gonaives, well of the Royal Hétel, inner court, about 250 m from the sea; well


http://10.xi.1979
http://21.xi.1979
http://21.xi.1979
http://21.xi.1979
http://21.xi.1979
http://23.xi.1979
http://23.xi.1979
http://23.xi.1979

Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 89

walled in to the bottom, covered, clean, pump installed, water table at 0.4 m, water depth 2.0 m, Cvet-
kov net, temperature 27.5°C, chlorinity 79 mg/1; collected by L. Botosaneanu & J.G.M. Notenboomy;
24.xi.1979; ZMA coll. no. C. A. 8192; RMNH G 67 [all paratypes].

Accompanying fauna: Crustacea: Amphipoda, Copepoda (Thermocyclops decipiens (Kiefer, 1929));
Insecta.

-5 33, 40 2% (2 with broodpouch), 5 fragmentary specimens; AMEWI sta. 79/610, Dépt. de
I’Artibonite, Gonaives, well of the Agricultural Department Office, very close to sta. 79/609, Rue Lou-
verture, about 250 m from the sea; well shadowed, covered, not used for drinking water, pump
installed, water table at 1.0 m, water depth 1.1 m, Cvetkov net, temperature 25.8°C, chlorinity 1632
mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 24.xi.1979; ZMA coll. no. C. A. 8193 [para-
types].

Accompanying fauna: Crustacea: Copepoda (Mesocyclops ellipticus Kiefer, 1936).

-89 33, 648 2 2 (8 with broodpouch), 19 juveniles, 16 fragmentary specimens; AMEWI sta. 79/611,
Dépt. de I’ Artibonite, Gonaives, well of Mrs Luc Désir, on the national road Gonaives to Cap Haitien,
about 1.5 km from the sea; very primitive well, in fine black sediment, diameter narrow, no drinking
water, water table at 0.5 m, water depth 1.0 m, Cvetkov net, temperature 25.8°C, chlorinity 410 mg/;
collected by L. Botosaneanu & J.G.M. Notenboom; 24.xi.1979; ZMA coll. no. C. A. 8190 [holotype],
ZMA coll. no. C. A. 8191; BMNH; MF;, MP; HUJ; RMNH G 61; UEKL; UPMG; USNM; WAM; ZMC
|all paratypes].

Accompanying fauna: Crustacea: Ostracoda, Copepoda (Mesocyclops ellipticus Kiefer, 1936); Insecta;
Mollusca: Gastropoda; Oligochaeta.

- 1 &; AMEWI sta. 79/613, Dépt. de I'Artibonite, Gonaives, well of Mérita Justin, quarter Guérin, on
the national road to Port-au-Prince, about 1.5 km from the sea; very primitive well, dug in earth,
stones on bottom, rather clean, little sediment, water table at 1.0 m, water depth 0.6 m, Cvetkov net,
temperature 26.0°C, chlorinity 506 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 24.xi.1979;
ZMA coll. no. C. A. 8194 [paratype].

Accompanying fauna: Crustacea: Ostracoda, Copeoda, Cladocera; Insecta: Diptera, Coleoptera.

-10 83, 38 ¢ 2 (4 with broodpouch), 11 juveniles; AMEWI sta. 79/616, Dépt. de I'Ouest, Arcahaie,
well of Henri Sterlin, at the central place of village, about 300 m from the sea, 18°46’08”N 72°30"44"W;
well walled in to the bottom, not covered, clean, water table at 0.8 m, water depth 2.4 m, Cvetkov net,
temperature 27.5°C, chlorinity 97 mg/L collected by L. Botosaneanu and J.G.M. Notenboom;
24.xi.1979; ZMA coll. no. C. A. 8213 [no paratypes].

Accompanying fauna: Insecta: aquatic Hemiptera, Diptera; Mollusca: Gastropoda; Oligochaeta.

-4 33,106 2%, 4 juveniles, 1 fragmentary specimen; AMEWI sta. 79/617, Dépt. de I'Ouest, Arcahaie,
well close to the market, about 100 m from the sea, 18°46'08”N 72°30'44”W; well dugin soil, not covered,
murky water, water table at 0.5 m, water depth 0.8 m, Cvetkov net, temperature 26.3°C, chlorinity 145
mg/}; collected by L. Botosaneanu and J.G.M. Notenboom; 24.xi.1979; ZMA coll. no. C. A. 8214; RMNH
G 69 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia longula Broodbakker, 1983), Copepoda (Meso-
cyclops aspericornis (Daday, 1906)), Cladocera; Insecta: Diptera; Oligochaeta.

-56 33, 365 ? 2 (245 with broodpouch), 14 juveniles, 6 fragmentary specimens; AMEWI sta. 79/618,
Dépt. de I'Ouest, Arcahaie, well of Luc Pierre, Rue Abbé Andelin, not far from the market, about 200
m from the sea, 18°46'08"N 72°30’44”W; well walled into the water level, not covered, relatively clean,
water table at 1.5 m, water depth 2.0 m, Cvetkov net, temperature 28.1°C, chlorinity 101 mg/I; collect-
ed by L. Botosaneanu and J.G.M. Notenboom; 24.xi.1979; ZMA coll. no. C. A. 8215; RMNH G 70 [no
paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia longula Broodbakker, 1983), Copepoda (Meso-
cyclops aspericornis (Daday, 1906)); Insecta; Acari; Polychaeta; Oligochaeta.

-22 84,278 ? 2 (11 with broodpouch), 14 juveniles; AMEWI sta. 79/619, Dépt. de I'Ouest, Arcahaie,
well of Pierre Jeanlouis, section Merotte, about 2 km from the sea, 18°46'51”N 72°31'35"W; well dug
out in sand, some gravel, not covered, clean, water table at 8.0 m, water depth 2.0 m, Cvetkov net,
temperature 27.6°C, chlorinity 44 mg/l; collected by L. Botosaneanu and J.G.M. Notenboom;
24.xi.1979; ZMA coll. no. C. A. 8216; RMNH G 71 [no paratypes).
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Accompanying fauna: Crustacea: Amphipoda (Zombiweckelia parvipalpus Stock, 1985), Isopoda, Ostra-
coda, Copepoda (Cyclopidae), Cladocera; Insecta: Diptera, Coleoptera; Acari.

-7 33,156 22 (32 with broodpouch), 4 juveniles; AMEWI sta. 79/620, Dépt. de 'Ouest, Arcahaie,
well of Boss Raoul Bélizaire, quarter Cortade, much closer to the sea than sta. 79/619, about 18°46'N
72°31'W; well dug in sand, not covered, clean, water table at 3.2 m, water depth 4.0 m, Cvetkov net,
temperature 26.9°C, chlorinity 17.2 mg/]; collected by L. Botosaneanu and J.G.M. Notenboom;
24.xi.1979; ZMA coll. no. C. A. 8217; RMNH G 72 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Zombiweckelia parvipalpus Stock, 1985), Ostracoda
(Strandesia stocki Broodbakker, 1983), Copepoda (Mesocyclops aspericornis (Daday, 1906)); Insecta: Dip-
tera.

- 1 (damaged) 2; AMEWI sta. 79/622, Dépt. du Centre, River Gimballe, at crossing with road from
Croix-des-Bouquets to Mirebalais, alt. ca. 100 m, large metarhithron, 18°46'31”N 72°07'056”"W; river
interstitia, coarse sand, but with some stones and pebbles, not shadowed, collected with Karaman-
Chappuis method, temperature river 23.0°C, temperature sample 24.3°C, chlorinity 16.2 mg/1; col-
lected by L. Botosaneanu and J.G.M. Notenboom; 26.xi.1979; ZMA coll. no. C. A. 8218 [no paratype].
Accompanying fauna: Crustacea: Copepoda (Cyclopidae); Insecta: Diptera; Mollusca: Gastropoda;
Polychaeta; Oligochaeta.

-13,8 2%, 1juvenile, 2 fragmentary specimens; AMEWI sta. 79/623, Dépt. du Centre, River Boucan-
canie, crossing the road from Mirebalais to Croix-des-Bouquets, alt. ca. 100 m, small metarhithron,
18°47'43”"N 72°06'48”W; river interstitia, good alluvia, collected with Karaman-Chappuis method,
temperature river 27.3°C, temperature sample 26.3°C, chlorinity 11.8 mg/; collected by L. Botosanea-
nu and J.G.M. Notenboom; 26.xi.1979; ZMA coll. no. C. A. 8219 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda; Insecta: Hemiptera, Diptera larvae, Coleoptera larvae;
Acari; Mollusca: Bivalvia; Polychaeta; Oligochaeta.

-33838,9 22 (1 with broodpouch); AMEWI sta. 79/676, Dépt. du Nord, Bénard, sector Milot, well of
Rafael Saintfrére, approximate position between 19°37°23”N 72°13'53”"W and 19°35'23"N 72°11"30"W;
well partially walled, much grey sediment, large diameter, water table at 2.6 m, water depth 1.4 m,
Cvetkov net, temperature 24.3°C, chlorinity 383 mg/]; collected by L. Botosaneanu & J.G.M. Noten-
boom; 10.xii.1979; ZMA coll. no. C. A. 8220 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983; Strandesia longula
Broodbakker, 1983), Copepoda (Cyclopidae); Insecta: Hemiptera; Acari; Oligochaeta.

-8 34, 31 22 (5 with broodpouch), 1 juvenile; AMEWI sta. 79/678, Dépt. du Nord, Milot, sector
Tassy, well of Deshommes Salvat, approximate position between 19°3723”N 72°13'53"W and
19°35'23”N 72°11’30”W; well walled to water level, covered, clean, water table at 1.7 m, water depth
4.3 m, Cvetkov net, temperature 25.4°C, chlorinity 31.2 mg/l; collected by L. Botosaneanu & J.G.M.
Notenboom; 10.xii.1979; ZMA coll. no. C. A. 8221 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983; Strandesia longula
Broodbakker, 1983), Copepoda (Cyclopidae); Insecta; Acari; Mollusca: Gastropoda; Oligochaeta:

-7 2% (1 with broodpouch); AMEWI sta. 79/679, Dépt. du Nord, Milot, sector Brossard, well of Nar-
cius Etienne, approximate position between 19°3723”N 72°13'53"W and 19°35'23”"N 72°11'30"W; well
not used anymore, sometimes dry, water table at 2.5 m, water depth 2.0 m, Cvetkov net, temperature
25.6°C, chlorinity 60 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xii.1979; ZMA coll.
no. C. A. 8222 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983; Strandesia longula
Broodbakker, 1983), Copepoda (Cyclopidae); Insecta: diverse larvae, Coleoptera; Acari; Mollusca:
Gastropoda.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2059 pm
(holotype), of female up to 2202 pm in the material studied.

Antenna 1: peduncular segments 1 to 3 with five, four, and two long plumose
macrosetae on respective median margins; main flagellum 7- to 9-segmented, last
segment with seven simple macrosetae of unequal length (sub)terminally; accessory
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flagellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with four teazel macrosetae on the medial
and mediodistal margins; flagellum 5-segmented, last segment with five simple macro-
setae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: eight plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with six to nine setules, third segment with obscure unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin in left, 15 in right
appendage 2, and two modified longer subterminal serrate macrosetae; basipodal
endite 3 with seven more strongly barbed rake-like macrosetae, which increase in
size towards lateral margin of appendage, arranged in two rows of three and four
macrosetae, respectively; endopodite 2-segmented and bears five simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two patches of rather short, but stout club microsetae (diameter
x height up to circa 0.5 x 3.0 um) on distal portion, third segment with two rows of
two patches of tall, more pointed than on second segment, stout club microsetae
(diameter X height up to circa 0.5 x 3.8 um), fourth segment without patches of club
microsetae; basipodal endite bearing 12 plumidenticulate macrosetae with long
setules, a tall one medially, seven long ones terminally, three shorter ones subtermi-
nally and a small one sublaterally, and with an additional much stouter plumiden-
ticulate macroseta implanted submedially; exopodite 2-segmented, distal segment
with two terminal, one subterminal and one lateral plumose macrosetae.

Gnathopod: basal segment with three short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with clearly demarcated “free” ischium, propodus with
three teazel macrosetae on distal half, and dactylus with two unequal teazel macro-
setae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with ten ovate microsetae, dactylus with two
teazel macrosetae (type 1IB1(a)) on ventral margin and five ovate microsetae; first
segment of exopodite with one ovate microseta, second segment with three medial,
two subterminal, two terminal and two lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 11 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and five ovate microsetae; first segment of exopodite with three ovate
microsetae, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 13 ovate microsetae, dactylus with two teazel macrosetae on ventral
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126 132 128 129

Figs. 125-132. Tethysbaena haitiensis spec. nov., holotype 3. 125, palp mandible. 126, palp maxilla 1. 127,
maxilla 2. 128, distal portion of basipodal endite of maxilliped. (figs. 125-128 scale C). 129, endopodite of
maxilliped (scale B). 130, detail microsetae at distal portion of endopodite segment 3 of maxilliped
(extremely enlarged). 131, distal portion of pereiopod 3. 132, distal portion of pereiopod 6. (figs. 131-132
scale A). Scales indicated 0.1 mm.
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1

Figs. 133-135. Tethysbaena haitiensis spec. nov., holotype and paratype 8. 133, pleopod 2, holotype.

(scale B). 134, uropod, paratype. 135, telson, holotype. (figs. 134-135 scale A). Scales indicated 0.1 mm.
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margin and four ovate microsetae; first segment of exopodite with four ovate micro-
setae, second segment with three medial, two subterminal, two terminal and one la-
teral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 13 to 14 ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and five ovate microsetae; first segment of exopodite with four ovate
microsetae, second segment with one medial, one subterminal and two terminal plu-
mose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 16 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and four ovate microsetae; exopodite 1-segmented with one medial and one sub-
terminal plumose macroseta and one vestigial terminal macroseta, four ovate micro-
setae present.

Pereiopod 7: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 18 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and four ovate microsetae; exopodite 1-segmented with one medial and one sub-
terminal plumose macroseta, two vestigial macrosetae, one terminal and one lateral,
three ovate microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four stout plumose macrosetae, each accompanied by small subplumose
macroseta, segment 2 with 16 to 21 plumose macrosetae; endopodite bearing 14 to 17
plumose macrosetae.

Telson: wider than long, mean width/length ratio 1.21; anal lobes protruding
beyond terminal stretch; stretch slightly concave.

Variability.— This species shows a considerable range of variation in the number
of segments of the main flagellum of antenna 1 and in the number of plumose mac-
rosetae of the uropodal rami.

Remarks.— Distinctive characters from the other members of the “T. sanctaecrucis-
group” have been mentioned in the discussion of T. juriaani. For detailed information
on specific differences with the other congeners of this species-group one is referred
to table 1 (p. 140).

Etymology.— This species is named after the country of origin.

Distribution.— This is a wide-spread species, found in the subterranean waters of
the Plaine du Nord, the entire Vallée de I’ Artibonite, Plaine de I’ Arcahaie, Plaine du
Cul-De-Sac (Etang Saumatre), Plaine de Léogéne, and the Plaine de Jacmel.

Habitat.— All collecting sites that yielded Tethysbaena haitiensis are located in allu-
vial deposites of Holocene origin (Weyl, 1966). Some of the plains are for the larger
part of Pleistocene (Plaine de Jacmel), Miocene (lower reaches of Riviere de
I’ Artibonite) and Cretaceous origin {north of Plaine de Jacmel), but scattered alluvial
deposits of Holocene age are present (stations 78/216, 79/601, 79/603, 79/605, and
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78/207). Chlorinity varies from plain to plain: Plaine du Nord (0.03%0 to 0.383%o-
limnic to oligohaline), the entire Vallée de I’ Artibonite (0.012%o to 1.632%o-limnic to
oligohaline), Plaine de I’ Arcahaie (0.017%o to 0.145%o-limnic), Plaine du Cul-De-Sac
(Etang Saumaétre) (0.01%s to 2.33%o-limnic to oligohaline), Plaine de Léogane (0.04%o-
limnic), and the Plaine de Jacmel.0.03%o to 0.05%-limnic). Temperatures range from
24.3 to 28.3°C. Many of the stations were heavily polluted with organic matter (main-
ly plant detritus). Therefore it is not surprising that a large diversity of accompany-
ing fauna was collected also. Among them several troglobitic Amphipoda and Ostra-
coda, and epigean dispersionalists (Ostracoda, Copepoda, Phyllopoda, Acari, Insec-
ta, Oligochaeta).

4.4.2.4. Tethysbaena juglandis spec. nov.
(figs. 136-145)

Thermosbaenacea (partim); Stock, 1979: 64-65; Stock, 1980a: 7; Stock, 1981b: 34; Stock, 1983b: 235;
Broodbakker, 1984a: 6 table II; Broodbakker, 1984b: 41; Stock, 1986d: 199.

Thermosbaenacea; Spangler, 1981: 380.

Thermosbaenacés; Botosaneanu & Stock, 1982: 20.

Thermosbaenaceans (partim); Stock, 1983a: 277.

unident. spp.; Schram, 1986: 221.

Monodella (partim); Wagner, 1990: 123.

Material— Hispaniola, Haiti: 4 3 8, 4 2 2; AMEWI sta. 78/238, Dépt. du Nord, Limbé, N side road
D 100, 19°42'29”N 72°23'53”W; from covered well, diam. 1.0 m, water with filamentous algae, water
table at 2.0 m, water depth 1.0 m, Cvetkov net, chlorinity 240 mg/1; collected by J.H. Stock, ES.W.
Weinberg & F. Zijlstra; 10.v.1978; ZMA coll. no. C.A. 8183 [no paratype].

Accompanying fauna: Crustacea: Amphipoda (Radaweckelia brevicauda Stock, 1985), Isopoda (Micro-
charon spec.), Ostracoda, Copepoda (Cyclopidae); Insecta: Diptera larvae; Oligochaeta (Dero (Dero) hai-
tiensis Dumnicka, 1986; Dero (Aulophorus) furcata (Miiller, 1773)).

-3 ?29; AMEWI sta. 78/239, Dépt. du Nord, Limbé, S side road D 100, 19°42'05”N 72°23'53"W; from
well, not covered, diam. 1.5 m, water table at 2.5 m, water depth 1.5 m, Cvetkov net, chlorinity 100
mg/1; collected by J.H. Stock, ES.W. Weinberg & F. Zijlstra; 10.v.1978; ZMA coll. no. C.A. 8184 [no
paratypes).

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983), Copepoda (Cyclo-
pidae); Oligochaeta (Dero (Dero) digitata Miiller, 1773; Dero (Dero) sawaway Marcus, 1943; Dero
(Aulophorus) furcata (Miiller, 1773); Pristina leidyi Smith, 1896).

-13 33, 8 2 ? (2 with broodpouch), 3 fragmentary specimens; AMEWI sta. 78/241, Dépt. du Nord,
Village of Camp-Coq (= S of Limbé), well of school (E side road D 100), 19°40°03"N 72°25'06”W; from
square covered well, windpump broken, water table at 2.0 m, water depth 0.5 m, Cvetkov net, chlo-
rinity 200 mg/1; collected by J.H. Stock, ES.W. Weinberg & F. Zijlstra; 10.v.1978; ZMA coll. no. C.A.
8182 [paratypes].

Accompanying fauna: Crustacea: Amphipoda (Pintaweckelia grandis Stock, 1985); Insecta: Coleoptera
{(Anommatelmis botosaneanui Spangler, 1981), Collembola; Oligochaeta (Dero (Aulophorus) furcata (Miil-
ler, 1773); Pristina aequiseta Bourne, 1891).

-1 &; AMEWI sta. 79/681, Dépt. du Nord, Lombard, E of Limbé, well of Mrs Elitesse Jeanlouis,
19°4223”N 72°23'08”W; well walled in to the bottom, water table at 4.1 m, water depth 0.4 m, Cvet-
kov net, chlorinity 69 mg/l; collected by L. Botosaneanu & ]J.G.M. Notenboom; 10.xii.1979; ZMA coll.
no. C. A. 8185 [no paratype].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983), Copepoda (Cyclo-
pidae); Insecta: Diptera larvae, Plecoptera, Coleoptera; Acari; Mollusca: Gastropoda; Oligochaeta.

-1 &; AMEWI sta. 79/684, Dépt. du Nord, Limbé, E entrance of town, on the national road, well of
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Mrs Antoine Dugrene, 19°42'14”N 72°23'55”W; well walled in to the bottom, water table at 1.8 m,
water depth 1.0 m, Cvetkov net, temperature 25.1°C, chlorinity 17.2 mg/I; collected by L. Botosaneanu
& ]J.G.M. Notenboom; 10.xii.1979; ZMA coll. no. C. A. 8186 [no paratype].

Accompanying fauna: Crustacea: Ostracoda, Copepoda (Mesocyclops aspericornis (Daday, 1906); Ther-
mocyclops decipiens (Kiefer, 1929)); Insecta: Coleoptera; Oligochaeta; Hirudinea.

-6 2 2 (1 with broodpouch); AMEWI sta. 79/687, Dépt. du Nord, Limbé, sector Canal, well of André
Constant, 19°42'14"N 72°23'55"W; well walled in with large stones to the water level, little sediment,
rather clean, water table at 2.0 m, water depth 1.1 m, Cvetkov net, temperature 26.0°C, chlorinity 25.8
mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xii.1979; ZMA coll. no. C. A. 8187 [no
paratypes).

Accompanying fauna: Crustacea: Ostracoda, Copepoda (Mesocyclops aspericornis (Daday, 1906)); Insec-
ta; Acari; Oligochaeta.

-1 9, AMEWI sta. 79/688, Dépt. du Nord, Limbé, sector Moulin, well of Mézardié, 19°42'14"N
72°23'55"W; well walled in, very dirty, water table at 4.0 m, water depth 0.4 m, Cvetkov net, tempera-
ture 25.4°C, chlorinity 12.4 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 10.xii.1979; ZMA
coll. no. C. A. 8188 [no paratype].

Accompanying fauna: Crustacea: Ostracoda (Strandesia stocki Broodbakker, 1983), Copepoda (Mesocy-
clops ellipticus Kiefer, 1936); Acari; Oligochaeta; Hirudinea.

-3 33,12 29; AMEWI sta. 79/689, Dépt. du Nord, Limbé, well of Rectory (Presbytere), 19°42'14"N
72°23'55”"W; from well, sandy bottom, clean, pump connected, water table at 2.3 m, water depth1.2m,
Cvetkov net, temperature 26.5°C, chlorinity 13.8 mg/1; collected by L. Botosaneanu & ].G.M. Noten-
boom; 11.xii.1979; ZMA coll. no. C. A. 8189 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Pintaweckelia grandis Stock, 1985), Isopoda (?Cyathura
(Stygocyathura) motasi Botosaneanu & Stock, 1982), Ostracoda (Strandesia stocki Broodbakker, 1983),
Copepoda (Mesocyclops ellipticus Kiefer, 1936); Insecta: Coleoptera (Anommatelmis botosaneanui Span-
gler, 1981); Acari; Oligochaeta.

~22 443,150 2 ? (3 with broodpouch), 3 fragmentary specimens; AMEWI sta. 79/ 693, Dépt. du Nord,
Camp-Coq, well of the Community school (one of the two wells in the village), alt. ca. 80 m,
19°38'09”N 72°25'13"W; well walled in to the bottom, covered, sandy bottom, clean, water table at 4.5
m, water depth 0.4 m, Cvetkov net, temperature 26.6°C, chlorinity 13.2 mg/1; collected by L. Botosa-
neanu & J.G.M. Notenboom; 11.xii.1979; ZMA coll. no. C. A. 8179 [holotype], ZMA coll. no. C. A.
8180; BMNH,; MF; MP; HUJ; UEKL; UR; USNM; WAM; ZMC [all paratypes].

Accompanying fauna: Crustacea: Amphipoda (Radaweckelia brevicauda Stock, 1985); Insecta: Coleopte-
ra (Anommatelmis botosaneanui Spangler, 1981); Oligochaeta.

-2 33,29 29, 4 fragmentary specimens; AMEWI sta. 79/694, Dépt. du Nord, Camp-Cog, well of the
Rectory (one of the two wells in the village), alt. ca. 80 m, 200 m from sta. 79/693, 19°38'09"N
72°25'13"W; well walled in to the bottom, water table at 3.4 m, water depth 1.1 m, Cvetkov net, tem-
perature 26.6°C, chlorinity 12.8 mg/1; collected by L. Botosaneanu & J.G.M. Notenboom; 11.xii.1979;
ZMA coll. no. C. A. 8181 [paratypes).

Accompanying fauna: Crustacea: Amphipoda (Radaweckelia brevicauda Stock, 1985), Isopoda (Cyathura
(Stygocyathura) motasi Botosaneanu & Stock, 1982); Insecta: Diptera larvae, Coleoptera (Anommatelmis
botosaneanui Spangler, 1981), Collembola.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1612 um
(holotype), of female up to 1868 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with five, four, and two long plumose
macrosetae on respective median margins; main flagellum 8- to 9-segmented, last
segment with seven simple macrosetae of unequal length (sub)terminally; accessory
flagellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with four teazel macrosetae on the medial
and mediodistal margins; flagellum 5- to 6-segmented, last segment with five simple
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macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: seven plumidenticulate macrosetae on third segment of palp.

Labijum: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with four to five setules, third segment with well-developed unisetulate
macroseta with three setules.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae, respectively; endopodite 2-
segmented and bears four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with one patch of a few minute club microsetae (diameter x height
up to circa 0.3 x 1 pm) on distal portion, third segment with two patches of a few
minute club microsetae (diameter x height up to circa 0.35 x 1.6 um), fourth segment
without patches of club microsetae; basipodal endite bearing 13 plumidenticulate
macrosetae with long setules, a tall one medially, eight long ones terminally, three
shorter ones subterminally and a small one sublaterally, and with an additional
much stouter plumidenticulate macroseta implanted submedially; exopodite 2-seg-
mented, distal segment with two terminal, one subterminal and one lateral plumose
macrosetae.

Gnathopod: basal segment with two short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and two lateral plumose macrosetae;
baso-ischium of endopodite with indistinct ischium, propodus with three teazel macro-
setae on distal half, and dactylus with two unequal teazel macrosetae on ventral
margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with eight to nine ovate microsetae, dactylus
with one teazel macroseta (type IIB1(a)) on ventral margin and two rows of three and
four ovate microsetae, respectively; first segment of exopodite with one ovate micro-
seta, second segment with three medial, two subterminal, two terminal and two lat-
eral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with ten ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of three and four ovate microsetae, respectively; first segment
of exopodite with two ovate microsetae, second segment with three medial, two sub-
terminal, two terminal and two lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and four ovate microsetae; first segment of exopodite with three ovate micro-
setae, second segment with two medial, two subterminal, two terminal and one lat-
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Figs. 136-141. Tethysbaena juglandis spec. nov., holotype 3. 136, palp mandible. 137, palp maxilla 1.
138, maxilla 2. 139, distal portion of basipodal endite of maxilliped. (figs. 136-139 scale C). 140, endo-
podite of maxilliped (scale B). 141. distal portion of pereiopod 3 (scale A). Scales indicated 0.1 mm.
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Figs. 142-145. Tethysbaena juglandis spec. nov., holotype 3 and paratype 2. 142, distal portion of
pereiopod 6, holotype. 143, pleopod 2, holotype (scale C). 144, uropod, paratype (scale A). 145, telson,
holotype. (figs. 142 and 145 scale B). Scales indicated 0.1 mm.
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eral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 13 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and four ovate microsetae; first segment of exopodite with one ovate micro-
seta, second segment with one medial, one subterminal and two terminal plumose
macrosetae and one vestigial lateral macroseta.

Pereiopod 6: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 14 to 15 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and four ovate microsetae; exopodite 1-segmented with one medial and one
subterminal plumose macrosetae, three vestigial macrosetae, one terminally and two
laterally implanted, one ovate microseta present.

Pereiopod 7: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 15 to 16 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and four ovate microsetae; exopodite 1-segmented with one medial and one
subterminal plumose macrosetae and one vestigial terminal macroseta, one ovate
microseta present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four to six stout plumose macrosetae, each accompanied by a small sub-
plumose macroseta, segment 2 with 15 to 17 plumose macrosetae; endopodite bearing
12 to 13 plumose macrosetae.

Telson: somewhat wider than long, mean width/length ratio 1.05; anal lobes pro-
truding beyond the terminal stretch; stretch slightly concave with a somewhat con-
vex central part.

Variability.— There exists a slight variation in the number of segments of the main
flagellum of the antenna 1 (8 or 9), in the number of plumose macrosetae on the uro-
pod, and remarkably some variation is observed in the number of cuspidate macro-
setae on the medial margin of the first segment of the uropodal exopodite.

Remarks.— Considering the large distribution of Tethysbaena haitiensis all over
Haiti, the discovery of another, closely related species, confined to an isolated part of
the Plaine du Nord, came as a surprise to me. In almost all of its specific characters T.
juglandis resembles most closely T. haitiensis. However, it can be distinguished from
the latter by the slightly lower number of ovate microsetae on the propodus of the
pereiopods, the presence of an additional subplumose macroseta on pleopod 2, a
lower number of plumose macrosetae on the uropod, the lower number of plumi-
denticulate macrosetae on the second segment of the mandibular palp, and a well-
developed unisetulate macroseta on the third segment of the palp of maxilla 1. Also
the pattern of rugosities on the endopodite of the male maxilliped shows specific dif-
ferences. The presence of a well-developed unisetulate macroseta is a unique charac-
ter state for this species within the “T. sanctaecrucis-group”, and excludes any doubt
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on the specific status of T. juglandis. For more information on specific differences
with the other members of this species-group one is referred to table 1 (p. 140).

A similar distribution was observed by Stock (1985: 417), who found only subtle
differences between two populations of the amphipod Radaweckelia brevicauda Stock,
1985, from the Plain de I’Artibonite and the Riviere du Limbé drainage. As he based
his description on damaged specimens, a more careful re-examination of his materi-
al, and preferably additional samples of complete specimens, is necessary, as we
might deal with two closely related species. Also the presence of other endemics (see
below) in the Riviére du Limbé drainage pleads in favour of the independent state of
T. juglandis at the specific level.

Etymology.— The specific epithet is a latinization of the surname of Dr Ir Jos
Notenboom (Rijksinstituut voor Volksgezondheid en Milieuhygiéne, Bilthoven, The
Netherlands), who is one of the collectors of this new species.

Distribution.— This species is restricted to the drainage of the Riviere du Limbé,
geologically a more or less isolated part of the Plaine du Nord.

Habitat.— With chlorinities of 0.012%s to 0.069%0 the habitat of Tethysbaena juglan-
dis can be defined as limnic. The temperature varies between 25.1 and 26.6°C. The
alluvial deposits in which the Riviere du Limbé drainage is situated is of Holocene
age (Weyl, 1966). It is not remarkable that this species is endemic to the Rivigre du
Limbé drainage, like the amphipod Pintaweckelia grandis Stock, 1985, the isopod, Cya-
thura (Stygocyathura) motasi Botosaneanu & Stock, 1982, and the elmid beetle Anom-
matelmis botosaneanui Spangler, 1981. There might also be another endemic species,
closely related to Radaweckelia brevicauda Stock, 1985. The remaining accompanying
fauna consists of primarily epigean dispersionalists only.

4.4.2.5. Tethysbaena lazarei spec. nov.
(figs. 146-154)

Thermosbaenacea (partim); Orghidan & Nufiez Jimenez, 1977: 12, Stock, 1981b: 34; Stock, 1983b: 235;
Broodbakker, 1984b: 41; Stock, 1986d: 199.

? Thermosbaenacés; Orghidan, Negrea & Vifia Bayes, 1977: 30.

Thermosbaenaceans (partim); Stock, 1983a: 277.

unident. spp.; Schram, 1986: 221.

Monodella (partim); Wagner, 1990: 123.

Material— Cuba: 1 &; 2nd Cuban-Romanian Exped., Prov. Oriente, Municipio de Mayari, near Maya-
ri Abaso, Arroyo Guayabo; interstitial of gravel bank, 0.3 m depth; collected by L. Botosaneanu;
2.iii.1973; USNM 151476 [holotype].

- 2 fragmentary specimens; 24 Cuban-Romanian Exped., Prov. Oriente, 200 m off Playa Siboney, Pozo
de Agua, from well with electric pump connected (nowadays unused, pump disconnected); collected
by L. Botosaneanu; 12-13.iii.1973; ZMA coll. no. C.A. 8153 (= T. cf. lazarei).

Description.— Body length (antennae 1 and 2 excluded) of holotype male 1650 pm.

Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum partially lost, segments 1 to 3(partim) present only.

Antenna 2: all macrosetae broken off, except for a part of segment 4 which carries
two teazel macrosetae on the mediodistal margin; flagellum 5-segmented, all macro-
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Figs. 146-150. Tethysbaena lazarei spec. nov., holotype 3. 146, palp mandible. 147, palp maxilla 1. 148,
maxilla 2. 149, distal portion of basipodal endite of maxilliped. (figs. 146-149 scale B). 150, endopodite
of maxilliped (scale A). Scales indicated 0.1 mm.
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154 AB

Figs. 151-154. Tethysbaena lazarei spec. nov., holotype 8. 151, distal portion of pereiopod 3. 152, distal

portion of pereiopod 6. 153, pleopod 2 (scale B). 154, telson. (figs. 151, 152, and 154 scale A). Scales
indicated 0.1 mm.

setae broken off on all segments.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta with four
setules on second segment, third segment with obscure unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 15, and two modified longer serrate subterminal macrosetae; basipodal
endite 3 with seven more strongly barbed rake-like macrosetae, which increase in
size towards lateral margin of appendage, arranged in two rows of three and four
macrosetae, respectively; endopodite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two patches of minute club microsetae on the distal portion,
third segment with two rows of two patches of minute club microsetae, fourth seg-
ment without patches of club microsetae; basipodal endite bearing 12 plumidenticu-
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late macrosetae with long setules, none medially, seven long ones terminally, three
shorter ones subterminally and one tall and a small one sublaterally, and with an
additional much stouter plumidenticulate macroseta implanted submedially; exopo-
dite 2-segmented, distal segment with two terminal, two subterminal and one lateral
plumose macrosetae.

Gnathopod: exopodite lost; unknown number of plumose macrosetae on basal
article (all broken off), baso-ischium of endopodite with indistinctly demarcated
ischium, propodus with three teazel macrosetae on distal half, and dactylus with two
unequal teazel macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with five ovate microsetae, dactylus with two teazel macrosetae
(type IIB1(a)) on ventral margin and three ovate microsetae; exopodite lost.

Pereiopod 3: propodus of endopodite with two teazel macrosetae medially on
ventral margin, male with seven ovate microsetae, dactylus with two teazel macro-
setae on ventral margin and two ovate microsetae; first segment of exopodite with
two ovate microsetae, second segment with three medial, two subterminal, two ter-
minal and one lateral plumose macrosetae.

Pereiopod 4: endopodite lost; first segment of exopodite with one ovate microseta,
second segment with three medial, two subterminal, two terminal and one lateral
plumose macrosetae.

Pereiopod 5: endopodite lost; first segment of exopodite with one ovate microseta,
second segment with one subterminal and two terminal plumose macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with 11 ovate microsetae, dactylus with one teazel macroseta on
ventral margin and three ovate microsetae; exopodite 1-segmented with one medial
and one subterminal plumose macrosetae, two vestigial macrosetae, one medial and
one terminally, one ovate microseta present.

Pereiopod 7: endopodite lost; exopodite 1-segmented with one medial and one
subterminal plumose macrosetae and one vestigial terminal macroseta.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: exopodite lost; endopodite bearing 17 plumose macrosetae.

Telson: wider than long, mean width/length ratio 1.29; anal lobes protruding
beyond the terminal stretch; stretch slightly concave with a straight centre.

Variability.— Due to the limited number of (damaged) specimens no information
on variation is available.

Remarks.— Apart from the material examined Cuban thermosbaenaceans have
been collected at Cueva del Agua (Oriente Province), situated in front of Cueva
Atabex at El Caney. This sample was mislaid in the period under the care of the late
Prof. Cl. Delamare Deboutteville. Cueva del Agua was sampled again during the
Cuban-Dutch Biospeleological Expedition (station 89/015), but this time the shrimp
Barbouria cubensis (von Martens, 1872) was observed only. The two other samples of
the Cuban-Romanian Expedition were fortunately available for study, as Dr Lazare
Botosaneanu had send the remaining vials (accidentally) to Dr Th. Bowman (Smith-
sonian Institution, Washington, D.C., U.S.A.) and Dr N. Coineau (Laboratoire Arago,
Banyuls-sur-Mer, France), who kindly put them at my disposal. Additional sampling
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during the Cuban-Dutch Biospeleological Expedition at the same localities was
unsuccessful (stations 89/014 and 89/024). Despite the fact that only one damaged,
and two fragmentary specimens were available to me after all, the information pro-
vided was sufficient to recognize specific characters in comparison to the other
Cuban species, viz. Tethysbaena tinima spec. nov., and other congeners of the “T. sanc-
taecrucis-group”. For detailed information on specific differences one is referred to
table 1 (p. 140).

Etymology.— The new species is named in honour of Dr Lazare Botosaneanu
(Zoologisch Museum, Amsterdam, The Netherlands), who participated in the Cuban-
Romanian Expeditions and the Amsterdam Expeditions to the West Indian Islands.

Distribution.— This species is confined to the Valle de Guantanamo, where it is
collected in the river interstitia of the Arroyo Guayabo and near the coast at Playa
Siboney.

Habitat— At Playa Siboney the habitat consists of a coralligenous bottom of Oli-
gocene age, with a Pleistocene deposit of silt and sand (Weyl, 1966). During the
Cuban-Dutch Biospeleological Expedition the water contained a high amount of silty
mud with only a few shrimps, copepods and oligochaets, and can be characterized
as limnic (electric conductivity 273 uS/cm). At Cueva de Agua where this species
was probably captured during the second Cuban-Romanian Expedition, the cave has
a deep clear lake with a freshwater layer on top, but marine (electric conductivity
37.3 mS/cm) in deeper layers, the bottom is covered with a thin silty layer, and Bar-
bouria cubensis (von Martens, 1872) was observed on the rocks in the water. The
Arroyo Guayabo was used as a public washing place for cars when I visited the spot,
and the interstitia of the sandy banks were filled with silt, and only epigean fauna
was observed. The water can be characterized as oligohaline (2.05 mS/cm). One of
the Cuban counterparts (Luis Roberto Pupo Rodriguez) told me that the banks of the
stream had been silted during recent years. It used to have coarse sand banks with-
out so much silty mud.

4.4.2.6. Tethysbaena tinima spec. nov.
(figs. 155-164)

Termogenacea (sic); Labrada Rodriguez, 1989: 4th page.

Material.— Cuba: 1 ¢, 1 fragmentary specimen; Cuban-Dutch Biospeleological Exped. sta. 89/008,
Prov. Camaguéy, ca. 30 km NNE of Camaguéy, San Juan de la Cruze, near Cueva El Tanque; hand-
dug, limestone well, for the larger part (5/6) covered by wooden lid, diam. 1.5 m, water table at 6 m,
water depth 2 m, temperature 25.5°C, electric conductivity 702 uS/cm; collected by H.P. Wagner, N.
Vifia Bayes and speleological group “Tinima”; 11.v.1989; ZMA coll. no. 8156 [paratypes}.
Accompanying fauna: Crustacea: Mysidacea, Ostracoda; Insecta: (larvae); Oligochaeta; Mollusca: Gas-
tropoda.

- 1 3&; Cuban-Dutch Biospeleological Exped. sta. 89/011, Prov. Camaguéy, ca. 24 km NNE of
Camaguéy, Paso de Lesca; handdug, limestone well, covered by wooden plates, diam. 2 m, water
table at 10 m, water depth 2 m, temperature 26.6°C, electric conductivity 791 pS/ cm; collected by H.P.
Wagner, N. Vifia Bayes and speleological group “Tinima”; 11.v.1989; ZMA coll. no. 8154 [holotype].
Accompanying fauna: Crustacea: Ostracoda (Chlamydotheca unispinosa (Baird, 1862)); Insecta: Diptera
(mosquito larvae); Polychaeta; Mollusca: Gastropoda.

-2 33,5 29, 3 fragmentary specimens; Cuban-Dutch Biospeleological Exped. sta. 89/013, Prov.
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Camaguéy, ca. 24 km NNW of Camaguéy, Paso Escalera; handdug, limestone well (dug in 1954), half
covered by wooden lid, diam. 1.2 m, water table at 8 m, water depth 1.8 m, temperature 25.7°C,
electric conductivity 667 pS/cm; collected by H.P. Wagner, N. Vifia Bayes and speleological group
“Tinima”; 11.v.1989; ZMA coll. no. 8155 [paratypes].

Accompanying fauna: Crustacea: Amphipoda, Ostracoda; Insecta (larvae).

Description.— Body length (antennae 1 and 2 excluded) of male up to 2466 um
(holotype), of female up to 2155 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, four, and one long plumose macro-
setae on respective median margins; main flagellum 7-segmented, last segment with
seven simple macrosetae of unequal length (sub)terminally; accessory flagellum 5-seg-
mented, last segment with five simple macrosetae of unequal length (sub)terminally.

Antenna 2: peduncular segments 4 and 5 with three teazel macrosetae on the
medial and mediodistal margin; flagellum 5-segmented, last segment with one medial
and three simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with six to seven setules, third segment with obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 19 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with seven more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two patches of minute, but stout pointed club microsetae (diame-
ter x height up to circa 0.3 x 1.8 pm) on the distal portion, third segment with three
patches of minute, but stout pointed club microsetae (diameter x height up to circa 0.3
X 1.8 um), fourth segment without patches of club microsetae; basipodal endite bearing
12 plumidenticulate macrosetae with long setules, a tall one medially, seven long ones
terminally, three shorter ones subterminally and a small one sublaterally, and with an
additional much stouter plumidenticulate macroseta implanted submedially; exopo-
dite 2-segmented, distal segment with two terminal, one subterminal and one lateral
plumose macrosetae.

Gnathopod: basal segment with one short plumose macroseta; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with clearly demarcated “free” ischium, propodus with
three teazel macrosetae on distal half, and dactylus with two unequal teazel macro-
setae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with three ovate microsetae, dactylus with one
teazel macroseta on ventral margin and two “rows” of one and three to four ovate
microsetae, respectively; first segment of exopodite with one ovate microseta, second
segment with three medial, two subterminal two terminal and one lateral plumose
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macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with six to seven ovate microsetae, dactylus with one teazel macroseta on
ventral margin and two “rows” of one and four ovate microsetae, respectively; first
segment of exopodite one with ovate microseta, second segment with two medial,
two subterminal, two terminal and two lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with seven to eight ovate microsetae, dactylus with one teazel macroseta on
ventral margin and two “rows” of one and four ovate microsetae, respectively; first
segment of exopodite with two to three ovate microsetae, second segment with three
medial, two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 12 to 13 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and two “rows” of one to four ovate microsetae, respectively; first segment of
exopodite with three ovate microsetae, second segment with one subterminal and
two terminal plumose macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 14 ovate microsetae, dactylus with one teazel
macroseta on ventral margin and two “rows” of one and three ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, one or two ovate
microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 14 ovate microsetae, dactylus with one teazel
macroseta on ventral margin and two “rows” of one and three ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, and one ovate
microseta.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of two stout plumose macrosetae, each accompanied by small subplumose
macroseta, segment 2 with 16 plumose macrosetae; endopodite bearing 13 plumose
macrosetae.

Telson: distinctly wider than long, mean width/length ratio 1.36; anal lobes pro-
truding beyond the terminal stretch; stretch concave.

Variability.— Not observed.

Remarks.— The large number of rake-like serrate macrosetae of basipodal endite 2
of maxilla 2 in this species is unique within the “T. sanctaecrucis-group”. For detailed
information on specific differences one is referred to table 1 (p. 140).

Etymology.— This species is named after the speleological group “Tinima” of
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Figs. 155-160. Tethysbaena tinima spec. nov., holotype 3. 155, palp mandible. 156, palp maxilla 1. 157,
maxilla 2. 158, distal portion of basipodal endite of maxilliped. (figs. 155-158 scale C). 159, endopodite
of maxilliped (scale B). 160, distal portion of pereiopod 3 (scale A). Scales indicated 0.1 mm.
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Figs. 161-164. Tethysbaena tinima spec. nov., holotype & and paratype ¢. 161, distal portion of pereio-
pod 6, holotype. 162, pleopod 2, holotype (scale C). 163, uropod, paratype (scale B). 164, telson, para-
type. (figs. 161 and 164 scale A). Scales indicated 0.1 mm.
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Camaguéy; it is an old Indian name for a nearby river also.

Distribution.— The species has been found in an area between San Juan de la
Cruze and Paso Escalera, villages situated at circa 24 to 30 km north of the city
Camagugéy, Cuba.

Habitat.— There is a small stretch of limestone deposits of Pleistocene age at circa
24 to 35 km north of Camagugy (Weyl, 1966) on which the wells that yielded this
new species are situated. The stations contained limnic water. Although not all sam-
ples taken in the area contained thermosbaenaceans, those with troglobites clearly
belong to one hydrographic system, as these elements were also represented in the
various samples that did contain thermosbaenaceans. The caves Cueva de Agua de
Camaguéy (sta. 89/006) and El Tanque (sta. 89/007) were inhabited by the shrimp
Troglocubanus spec., which was also present in a well at Vallaga (sta. 89/009, called
Pozo de Vallaga). Additional stygobiont crustaceans encountered were amphipods
(sta. 89/89/013), isopods (Troglocirolana spec.-sta. 89/007), and mysids (sta. 89/008).
Other accompanying faunal elements are epigean dispersionalists (Copepoda, Ostra-
coda, Insecta (mainly larvae), Oligochaeta, and Polychaeta).

4.4.2.7. Tethysbaena coqui spec. nov.
(figs. 165-174)

Thermosbaenacea (partim); Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1984b: 41; Stock, 1986d:
199.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Monodella (partim); Wagner, 1990: 123.

Thermosbaenacea, Stock, 1991b: 18th-19th page.

Material— U.S.A., Puerto Rico: 4 338, 9 ¢ 9; AMEWI sta. 80/108, E of Palmarejo, 18°02'23"N
67°04'02"W; from pump, 12 m depth, collected with handnet (mesh 0.05 mm); collected by ES.W.
Weinberg; 20.iv.1980; ZMA coll. no. C.A. 8142 [paratypes].

Accompanying fauna: Crustacea: Isopoda, Amphipoda (Bogidiellidae, Hadziidae); Insecta: Heteropte-
ta; Acari.

~4 33,36 ?2 (1 with broodpouch), 1 fragmentary specimen; AMEWTI sta. 80/109, E of Palmarejo,
about 50 m W of sta. 80/108, 18°02'21”N 67°04’05”W; from pump, 12 m depth, collected with handnet
(mesh 0.05 mm); collected by E.S.W. Weinberg; 11 and 20.iv.1980; ZMA coll. no. C.A. 8140 [holotype],
ZMA coll. no. C.A. 8141; MF; MP; RMNH G 46; USNM; WAM; ZMC [all paratypes].

Accompanying fauna: Crustacea: Amphipoda (Bogidiella spec.); Insecta: Coleoptera, Collembola; Cheli-
cerata: Arachnida; Acari; Oligochaeta.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1660 um
(holotype 1316 um), of female up to 1553 pum in the material studied.

Antenna 1: peduncular segments 1 to 3 with five, four, and one long plumose
macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with three teazel macrosetae on the
medial and mediodistal margin; flagellum 5-segmented, last segment with five sim-
ple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.
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Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with six to seven setules, third segment with obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with seven more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment without patches of club microsetae on distal portion, third segment
with one large patch of minute, pointed, tall club microsetae (diameter x height up
to circa 0.3 x 1.6 um), fourth segment without patches of club microsetae; basipodal
endite bearing 13 plumidenticulate macrosetae with long setules, a tall one medial-
ly, eight long ones terminally, three shorter ones subterminally and a small one sub-
laterally, and with an additional much stouter plumidenticulate macroseta implanted
submedially; exopodite 2-segmented, distal segment with two terminal and one
subterminal plumose macrosetae.

Gnathopod: basal segment with two short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with obscurely demarcated “free” ischium, propodus
with three teazel macrosetae on distal half, and dactylus with two unequal teazel
macrosetae on ventral margin.

Pereiopod 2: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with two teazel macrosetae medially on ventral margin, both male and
female with five to six ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and two “rows” of one and two ovate microsetae, respectively; first seg-
ment of exopodite without ovate microsetae, second segment with three medial, two
subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with eight ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two ovate microsetae; first segment of exopodite with two to three ovate
micrbsetae, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with eight ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two ovate microsetae; first segment of exopodite with two to three ovate
microsetae, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with eight to nine ovate microsetae, dactylus with two teazel macro-
setae on ventral margin and two ovate microsetae; first segment of exopodite with
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166 167

Figs. 165-169. Tethysbaena coqui spec. nov., holotype 3. 165, palp mandible. 166, palp maxilla 1. 167,
maxilla 2. (figs. 165-167 scale C). 168, distal portion of basipodal endite of maxilliped. (scale B). 169,
endopodite of maxilliped (scale A). Scales indicated 0.1 mm.
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Figs. 170-174. Tethysbaena coqui spec. nov., holotype and paratype &, paratype . 170, distal portion of
pereiopod 3, holotype. 171, distal portion of pereiopod 7, paratype 2. (figs. 170-171 scale A). 172, ple-

opod 2, holotype (scale D). 173, uropod, paratype 3 (scale C). 174, telson, paratype ? (scale B). Scales
indicated 0.1 mm.



114 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

two ovate microsetae, second segment with one subterminal and two terminal plu-
mose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two ovate microsetae; exopodite 1-segmented with one medial and one
subterminal plumose macrosetae, two vestigial macrosetae, one terminal and one lat-
eral, three ovate microsetae present.

Pereiopod 7: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 13 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and two ovate microsetae; exopodite 1-segmented with one medial and one sub-
terminal plumose macrosetae and one vestigial terminal macroseta, three ovate
microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of 3 stout plumose macrosetae, each accompanied by a small subplumose
macroseta, segment 2 with 14 plumose macrosetae; endopodite bearing 10 plumose
macrosetae.

Telson: wider than long, mean width/length ratio 1.21; anal lobes protruding
beyond the terminal stretch; stretch slightly concave with an almost straight central
part.

Variability.— Not observed.

Remarks.— This species shows the greatest resemblance to T. gaweini (Dominican
Republic) and T. scitula (Virgin Gorda, Virgin Islands), but differs in the width/
length ratio of the telson, the number of setulettes of the unisetulate macroseta of the
palp of maxilla 1, the number of segments of the palp of maxilla 1, the rows of
(sub)terminal plumidenticulate macrosetae on the basopodite of the maxilliped. The
differences with the other species are more clear. For detailed information on specific
differences one is referred to table 1 (p. 140).

Etymology.— “Coqui” was the legendary Indian Chief when the conquistadores
conquered Puerto Rico. After his defeat (and death) the Gods decided that a tiny frog
would call his name at night to honour his courage. Nowadays this frog (popular
name: coqui) is a national symbol of Puerto Rico. The new species, like the frog
endemic to this island, is named after this historic hero.

Distribution.— This species is only found at Palmarejo, which is a part of the Valle
de Lajas groundwater system, the westernmost part of the Acuiferos de la Costa Sur.

Habitat.— The species was collected from the ground water of alluvial deposits
consisting of sand, silt, clay and gravel floodplain deposits of Pleistocene to Holo-
cene age (Briggs & Akers, 1965 (reprinted 1985); Monroe, 1980). The presence of trog-
lobitic amphipods as Bogidiells and Hadziidae as accompanying fauna, does not
exclude connections to the rest of the Acuiferos de la Costa Sur, and a larger distribu-
tion for T. coqui can be expected. During the Amsterdam Expedition to the West
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Indian Islands of 1987-88, I visited the localities at Palmarejo, but most of the hand-
pumps (over 50 years old!) were disconnected, the remaining ones solely giving a
limited supply of muddy water without any stygobionts. The electric conductivity
was 5.48 mS/cm at the temperature 27.2°C, so the water can be characterized as oli-
gohaline.

4.4.2 8. Tethysbaena colubrae spec. nov.
(figs. 175-184)

Thermosbaenacea (partim); Stock, 1979: 57-58; Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1984b:
41.

Thermosbaenaceans (partim); Stock, 1983a: 277.
Monodella (partim); Wagner, 1990: 123.

Material.— U.S.A., Puerto Rico, Isla de Culebra: 1 ¢; AMEWI sta. 78/186, Finca Feliciano,
18°17°38"N 65°17°25"W; round, closed well, diam. 2.5 m, water depth 3.5 m, Cvetkov net, chlorinity
1640 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 2.v.1978; ZMA coll. no. C.A. 8138
[paratypes].

Accompanying fauna: Mollusca: Gastropoda.

-10 83, 20 22, 2 juveniles; AMEWI sta. 78/191, Finca Feliciano, Cerro Balcén, N slope, 18°19'17”N
65°1540”"W; round, closed well, diam 2 m, water table at 2.5 m, water depth 1.5 m, in alluvial sands,
Cvetkov net, chlorinity 1280 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 2.v.1978;
ZMA coll. no. C.A. 8136 [holotype], ZMA coll. no. C.A. 8137; MF; MP; RMNH G 47; USNM [all para-
types).

Accompanying fauna: Crustacea: Ostracoda; Insecta; Oligochaeta (Dero (Aulophorus) furcata (Miiller,
1773); Mollusca: Gastropoda (Pyrgophorus spec.); Amphibia (frog larvae).

-1 2; AMEWI sta. 78/193, Finca Feliciano, NW of sta. 78/191, 18°19'37”N 65°15'53"W; complex of
wells, partly covered, 3 x 6 m, bottom with black (H2S) sand, Cvetkov net, chlorinity 400 mg/]; col-
lected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 2.v.1978; ZMA coll. no. C.A. 8139 [paratypes).

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda, Cladocera; Mollusca: Gastropo-
da.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2078 pm
(holotype), of female up to 1776 pm in the material studied.

Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with five simple (sub)terminal macrosetae of unequal length; accessory flagel-
lum 5-segmented, last segment with three simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with three teazel macrosetae on the
medial and mediodistal margins; flagellum 5-segmented, last segment with five sim-
ple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: five plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second

segment with seven to nine setules, third segment with obscurely unisetulate macro-
seta.
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178

Figs. 175-179. Tethysbaena colubrae spec. nov., holotype 3. 175, palp mandible. 176, palp maxilla 1. 177,
maxilla 2. 178, distal portion of basipodal endite of maxilliped. (figs. 175-178 scale B). 179, endopodite
of maxilliped (scale A). Scales indicated 0.1 mm.
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Figs. 180-184. Tethysbaena colubrae spec. nov., holotype & and paratype <. 180, distal portion of
pereiopod 3, paratype. 181, distal portion of pereiopod 6, paratype. (figs. 180-181 scale C). 182, pleo-
pod 2, holotype (scale B). 183, uropod, holotype. 184, telson, holotype. (figs. 183-184 scale A). Scales
indicated 0.1 mm.
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Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 13 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six strong barbed
rake-like macrosetae, which increase in size towards lateral margin of appendage,
arranged in two rows of three macrosetae; endopodite 2-segmented bearing four
simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with one large patch of minute pointed club microsetae on the distal
portion, third segment with two patches (one large and a smaller more distally) of
minute, pointed club microsetae, fourth segment without patches of club microsetae;
basipodal endite bearing 11 to 12 plumidenticulate macrosetae with long setules, a
tall one medially, seven (six in holotype) long ones terminally, three shorter ones sub-
terminally and a small one sublaterally, and with an additional much stouter plu-
midenticulate macroseta implanted submedially; exopodite 2-segmented, distal seg-
ment with two terminal and one subterminal plumose macrosetae.

Gnathopod: basal segment with two short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with obscurely demarcated “free” ischium, propodus
with three teazel macrosetae on distal half, and dactylus with two unequal teazel
macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with six ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and three ovate microsetae; first segment of exo-
podite with one ovate microseta, second segment with three medial, two subtermi-
nal, two terminal and one lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with nine ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and four ovate microsetae; first segment of exopodite with two to three ovate
microsetae, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and three ovate microsetae; first segment of exopodite with three ovate microset-
ae, second segment with three medial, two subterminal, two terminal and one lateral
plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and two ovate microsetae; first segment of exopodite with two ovate microsetae,
second segment with one medial, two subterminal and two terminal plumose macro-
setae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 14 ovate microsetae, dactylus with one teazel
macroseta on ventral margin and four ovate microsetae; exopodite 1-segmented with
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one medial and one subterminal plumose macrosetae and one vestigial terminal
macroseta, two ovate microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 17 ovate microsetae, dactylus with one teazel
macroseta on ventral margin and two ovate microsetae; exopodite 1-segmented with
one medial and one subterminal plumose macrosetae and one vestigial terminal
macroseta.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 14 plumose macrosetae; endopodite bearing 11 plu-
mose macrosetae.

Telson: distinctly wider than long, mean width/length ratio 1.38; anal lobes pro-
truding beyond the terminal stretch; stretch slightly concave.

Variability.— Not observed.

Remarks.— Tethysbaena colubrae is closely related to T. scitula (Virgin Gorda), but
shows specific differences primarily in the number of plumidenticulate macrosetae
on the mandibular palp, and the number of macrosetae on the basipodal endites 1
and 2 of maxilla 2. For detailed information on specific differences one is referred to
table 1 (p. 140).

Etymology.— The name colubra, meaning “snake”, alludes to (Isla de) Culebra, the
type locality sensu lato.

Distribution.— At two areas this new species was found; one is situated on the
small island (province Playa Sardinas II) near Culebra city, the other localities are
close to each other along the northern slope of the Cerro Balcén (province San Isi-
dro).

Habitat.— The species was collected from wells situated in alluvial deposits of
Pleistocene to Holocene age (Weyl, 1966). No other true stygobiont species were
found as accompanying fauna. The water can be characterized as oligohaline.

4.4.2.9. Tethysbaena scitula spec. nov.
(figs. 185-195)

Thermosbaenacea (partim); Stock, 1979: 50; Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1983:
289; Broodbakker, 1984b: 41.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Monodella (partim); Wagner, 1990: 123.

Material.— British Virgin Islands, Virgin Gorda: 5 & 3, 27 ¢ ¢; AMEWI sta. 78/119, Spanish Town,
well near post office, 18°26’42”N 64°26'26"W; open, half natural well, near outcrop rocks, shadowy,
water table at 2 m, water depth 1 m, Cvetkov net, chlorinity 640 mg/1; collected by J.H. Stock, ES.W.
Weinberg & F. Zijlstra; 24.iv.1978; ZMA coll. no. C.A. 8119 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda (Cypretta spec.); Insecta (various groups, mosquito lar-
vae); Polychaeta.

-44 33, 40 22, 2 juveniles, 2 fragmentary specimens; AMEWI sta. 78/121, Handsome Bay, well in
meddow, 18°27'37”N 64°25'34"W; partly closed well, water table at 2 m, water depth 4 m, Cvetkov
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net, chlorinity 1680 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 24.iv.1978; ZMA coll.
no. C.A. 8120 [male holotype], ZMA coll. no. C.A. 8121; BMNH; MF; MP; RMNH G 48; UEKL; UR;
USNM; WAM; ZMC [all paratypes].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Oligochaeta (Dero (Aulophorus)
furcata (Miiller, 1773)).

-1 9; AMEWT sta. 78/122, Black Rock Ghut, The Spring (South Sound), 18°29°05”N 64°23'33”W; from
spring, open, slowly running into basin, leaves, cows, shadowed, volcanic outcrops, Cvetkov net and
handnet (mesh 0.8 mm), chlorinity 1760 mg/1; collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra;
24.iv.1978; ZMA coll. no. C.A. 8122 [no paratype].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Oligochaeta (Dero (Dero) sawayai
Marcus, 1943); Mollusca: Gastropoda (Pyrgophorus spec.).

Description.— Body length (antennae 1 and 2 excluded) of male up to 2107 pm
(holotype), of female up to 2289 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel macro-
setae on the medial and mediodistal margins; flagellum 5-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with eight to nine setules, third segment with obscurely unisetulate macro-
seta.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing five simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with one dense patch of fine, long and pointed club microsetae
(diameter x height up to circa 0.25 x 4 pm) on the distal portion, third segment with
two “rows” of three and one (latter set more mediodorsally) dense patches of fine,
long and pointed club microsetae (diameter x height up to circa 0.25 x 4 um), fourth
segment without patches of club microsetae; basipodal endite bearing 12 plumiden-
ticulate macrosetae with long setules, a tall one medially, seven long ones terminally,
three shorter ones subterminally and a small one sublaterally, and with an additional
much stouter plumidenticulate macroseta implanted submedially; exopodite 2-seg-
mented, distal segment with two terminal, one subterminal and one lateral plumose
macrosetae.

Gnathopod: basal segment with three short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
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baso-ischium of endopodite with clearly demarcated “free” ischium, propodus with
three teazel macrosetae on distal half, and dactylus with two unequal teazel macro-
setae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with ten ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of four and six ovate microsetae,
respectively; first segment of exopodite without ovate microsetae, second segment
with three medial, two subterminal, two terminal and one lateral plumose macroset-
ae.

Pereiopod 3: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 to 12 ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and two “rows” of one and six ovate microsetae, respectively; first seg-
ment of exopodite with three ovate microseta, second segment with three medial,
two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 12 to 13 ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and two “rows” of one and six ovate microsetae, respectively; first seg-
ment of exopodite with three ovate microsetae, second segment with three medial,
two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 15 to 17 ovate microsetae, dactylus with two teazel macrosetae on ven-
tral margin and two “rows” of one and six ovate microsetae, respectively; first seg-
ment of exopodite with three to five ovate microsetae, second segment with one
medial, two subterminal and two terminal plumose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one mediodistal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 16 to 17 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and two “rows” of one and six ovate microsetae, respectively; exopodite 1-
segmented with one medial and one subterminal plumose macrosetae, three vesti-
gial macrosetae, one medial, one terminal and one lateral, and two ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 16 to 17 ovate microsetae, dactylus with two teazel macrosetae
on ventral margin and two “rows” of one and six ovate microsetae, respectively; exo-
podite 1-segmented with one medial and one subterminal plumose macrosetae and
one vestigial terminal macroseta.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four stout plumose macrosetae, each accompanied by small subplumose
macroseta, segment 2 with 14 to 15 plumose macrosetae; endopodite bearing 10 to 11
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Figs. 185-191. Tethysbaena scitula spec. nov., holotype &. 185, palp mandible. 186, palp maxilla 1. 187,
maxilla 2. (figs. 185-187 scale A). 188, distal portion of basipodal endite of maxilliped. (scale B). 189,
endopodite of maxilliped (scale C). 190, detail microsetae at distal portion of endopodite segment 3 of
maxilliped (extremely enlarged). 191, distal portion of pereiopod 3 (scale D). Scales indicated 0.1 mm.
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Figs. 192-195. Tethysbaena scitula spec. nov., holotype 3. 192, distal portion of pereiopod 6 (scale A).
193, pleopod 2 (scale D). 194, uropod (scale C). 195, telson (scale B). Scales indicated 0.1 mm.
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plumose macrosetae.

Telson: distinctly wider than long, mean width/length ratio 1.36; anal lobes pro-
truding beyond the terminal stretch; stretch slightly concave with laterally and cen-
trally convex bumps (no protuberances!).

Variability— There is only some variation in the number of plumose macrosetae
on the uropodal rami.

Remarks.— This species shows intermediate character states between T. gaweini, T.
coqui and T. colubrae on the one hand, and T. calsi and T. stocki on the other. For
detailed information on specific differences one is referred to table 1 (p. 140).

Etymology.— The name scituls means “handsome”, and alludes to the name of the
type locality.

Distribution.— Tethysbaena scitula was captured in wells on both western (sta.
78/119) and eastern (sta. 78/121) coastal localities at the southern peninsula of Virgin
Gorda, and from a spring near the east coast of the central portion of the island (sta.
78/122).

Habitat.— The samples containing the new species were taken from wells and
springs situated in small areas with alluvial deposits of Pleistocene to Holocene age
(Weyl, 1966). The water can be characterized as oligohaline. Tethysbaena scitula was
not found together with other true stygobionts.

4.4.2.10. Tethysbaena calsi spec. nov.
(figs. 196-206)

Thermosbaenacea (partim); Stock, 1979: 51-54; Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1984b: 41.
Thermosbaenaceans (partim); Stock, 1983a: 277.
Monodella (partim); Wagner, 1990: 123.

Material.— British Virgin Islands, Tortola: 5 33, 165 2 ¢; AMEWI sta. 78 /133, Paraquita Lagoon,
18°25'16”N 64°34'44”W; large (deep) well, covered, Cvetkov net, chlorinity 880 mg/1; collected by J.H.
Stock, E.5.W. Weinberg & F. Zijlstra; 25.iv.1978; ZMA coll. no. 8123; RMNH G 73 [no paratypes].
Accompanying fauna: Oligochaeta.

-11 33,53 2 ? (1 with broodpouch), 7 juveniles; AMEWI sta. 78/137, House E of East End Police Sta-
tion, N of road, 18°26"30”N 64°34'10”W; clean well, Cvetkov net, chlorinity 960 mg/1; collected by J.H.
Stock, E.5.W. Weinberg & F. Ziilstra; 25.iv.1978; ZMA coll. no. C.A. 8124 [no paratypes).
Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda, Decapoda (larvae of Macrura);
Oligochaeta; Mollusca: Gastropoda.

-4 29; AMEWI sta. 78/140, Josias Bay, in ruined house, 18°26'29”N 64°35'22”W; open, shadowed
well, Cvetkov net, chlorinity 1080 mg/l; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra;
25.iv.1978; ZMA coll. no. C.A. 8125 [no paratypes].

Accompanying fauna: Crustacea: Copepoda (Cydlopidae); Insecta: Diptera (Mosquito larvae).

-2 33,12 22 (1 with broodpouch), 3 juveniles; AMEWT sta. 78/142, Road Town, well Water Works,
ca. 100 m W of Police HQ, 18°25'45”N 64°37"23”Wi; closed, large well, with electric pump connected,
water table at 14 m, water depth 2 m, Cvetkov net, chlorinity 400 mg/l; collected by J.H. Stock, E.S.W.
Weinberg & F. Zijlstra; 25.iv.1978; ZMA coll. no. C.A. 8126 [no paratypes].

Accompanying fauna: Crustacea: Amphipoda (Bogidiella (Stygogidiella) virginalis Stock, 1981), Phyllo-
poda, Copepoda (Cyclopidae); Oligochaeta (Pristina foreli (Piguet, 1906)).

-3 29, 1juvenile; AMEWI sta. 78/144, Duffs Bottom Pond, N side of road, 18°24'42”N 64°37'28"W;
from well, troughs, Cvetkov net, chlorinity 720 mg/1; collected by J.H. Stock, ES.W. Weinberg & F.
Zijlstra; 26.iv.1978; ZMA coll. no. C.A. 8127 [no paratypes].

Accompanying fauna: Oligochaeta (Dero (Aulophorus) furcata (Miiller, 1773); Pristina foreli (Piguet,
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1906)); Mollusca: Gastropoda (Pyrgophorus spec.).

-1 2; AMEWI sta. 78/145, Albion Ghut, near school, 18°24'46”N 64°37'53”W; open, clean well, collect-
ed with Cvetkov net; collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra; 26.iv.1978; ZMA coll. no.
C.A. 8128 [no paratype].

Accompanying fauna: Crustacea: Ostracoda; Oligochaeta (Dero (Aulophorus) furcata (Miiller, 1773));
Mollusca: Gastropoda (Pyrgophorus spec.).

-9 33, 93 29 (1 with broodpouch), 11 juveniles, 1 fragmentary specimen; AMEWI sta. 78/147,
Locust Bay, 18°24°00”N 64°38'18”W; small, covered well, water table at 2 m, water depth 0.5 m, Cvet-
kov net, chlorinity 980 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 26.iv.1978; ZMA
coll. no. C.A. 8129; UPMC [no paratypes].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Mollusca: Gastropoda.

-1 2; AMEWI sta. 78/148, Recovery, 18°2326"N 64°40'33"W; from well, diatom growth, collected
with Cvetkov net; collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra; 26.iv.1978; ZMA coll. no. C.A.
8130 [no paratype].

Accompanying fauna: Crustacea: Ostracoda; Mollusca: Gastropoda (Pyrgophorus spec.).

-3 33,4 29, 2 juveniles, 1 fragmentary specimen; AMEWI sta. 78/149, Frenchman’s Cay, Sandy
Point, 18°23'13”N 64°42'02”W; covered well, roots, calcite crystals, Cvetkov net, chlorinity 1160 mg /1;
collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra; 26.iv.1978; ZMA coll. no. C.A. 8131 [no paraty-
pes].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Mollusca: Gastropoda (Pyrgo-
phorus spec.).

- 25 33, 27 29, 2 juveniles; AMEWI sta. 78/150, Jumbie Ghut, Freshwater Pond, 18°23'38"N
64°40'54"W; complex of wells and troughs, open, diatom growth, Cvetkov net, chlorinity 2440 mg/1;
collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra; 26.iv.1978; ZMA coll. no. C.A. 8132 [no paraty-
pes].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Insecta (larvae); Oligochaeta;
Mollusca: Gastropoda (Pyrgophorus spec.).

-2 ?9; AMEWI sta. 78/151, Long Bay Point, well near the sea, 18°23'57"N 64°41’11"W; open, clean
well, collected with Cvetkov net; collected by J.H. Stock, ES.W. Weinberg & F. Zijlstra; 26.iv.1978;
ZMA coll. no. C.A. 8133 [no paratypes].

Accompanying fauna: Crustacea: Ostracoda.

-12 83,70 2 9, 12 juveniles, 2 fragmentary specimens; AMEWT sta. 78/152, ENE of Havers, N side of
road, near ruined farm, 18°23'54"N 64°38'22”W,; partly covered well, water table at 1 m, water depth 2
m, Cvetkov net, chlorinity 920 mg/1; collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra; 26.iv.1978;
ZMA coll. no. C.A. 8134 [no paratypes).

Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda, Decapoda (Macrura); Amphibia
(frogs).

U.S. Virgin Islands, Saint John: 27 33, 135 2 ¢ (7 with broodpouch), 15 juveniles; AMEWTI sta.
78/156, King well, 18°20’53"N 64°43' 06”W concrete well, diam. 2 m, iron cover, water table at ca. 5 m,
water depth 0.3 m, Cvetkov net, chlorinity 360 mg/l; collected by ES.W. Weinberg & F. Zijlstra;
27.iv.1978; ZMA coll. no. C.A. 8110 [holotype], ZMA coll. no. C.A. 8111; BMNH; HUJ; MF; MP;
RMNH G 54; UEKL; UPMC; UR; USNM; WAM; ZMC |all paratypes].

Accompanying fauna: Crustacea: Amphipoda (Bogidiella (Stygodiella) virginalis Stock, 1981), Copepoda
(Cyclopidae).

-2 383,13 2% (1 with broodpouch), 1 juvenile; AMEWI sta. 78/157, ca. 100 m E of King Well,
18°20'54"N 64°43'01”W; concrete well, iron cover, water table at ca. 3 m, water depth ca. 2 m, collected
with a Cvetkov net, chlorinity 200 mg/1; collected by E.S.W. Weinberg & F. Zijlstra; 27.iv.1978; ZMA
coll. no. 8112 [paratypes].

Accompanying fauna: Crustacea: Ostracoda:

Description.— Body length (antennae 1 and 2 excluded) of male up to 2447 um
(holotype 2000 um), of female up to 2408 ym in the material studied.
Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
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macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margins; flagellum 5-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with eight setules, third segment with obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with four patches of minute stout club microsetae (diameter x
height up to circa 0.4 x 1.5 pm) on the distal portion, third segment with two patches
of minute stout club microsetae (diameter x height up to circa 0.4 x 1.5 um) fourth
segment without patches of club microsetae; basipodal endite bearing 12 plumiden-
ticulate macrosetae with long setules, a very tall one medially, seven long ones termi-
nally, three shorter ones subterminally, and a small one sublaterally, and with an
additional much stouter plumidenticulate macroseta implanted submedially; exopo-
dite 2-segmented, distal segment with two terminal and one subterminal plumose
macrosetae.

Gnathopod: basal segment with two short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with obscurely demarcated “free” ischium, propodus
with three teazel macrosetae on distal half, and dactylus with two unequal teazel
macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with eight to nine ovate microsetae, dactylus
with two teazel macrosetae on ventral margin and two “rows” of one and five ovate
microsetae, respectively; first segment of exopodite without ovate microseta, second
segment with three medial, two subterminal, two terminal and two lateral plumose
macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with nine to ten ovate microsetae, dactylus with one teazel macroseta on
ventral margin and two “rows” of one and five ovate microsetae, respectively; first
segment of exopodite with three ovate microsetae, second segment with three medi-
al, two subterminal, two terminal and one lateral plumose macrosetae.
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Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 ovate microsetae, dactylus with one teazel macroseta on ventral mar-
gin and two “rows” of one and five ovate microsetae, respectively; first segment of
exopodite with three ovate microsetae, second segment with three medial, two sub-
terminal, two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with 11 to 12 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and two “rows” of one and five ovate microsetae, respectively; first segment
of exopodite with three ovate microsetae, second segment with two medial, two sub-
terminal and two terminal plumose macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 13 to 14 ovate microsetae, dactylus with one
teazel macroseta on ventral margin and two “rows” of one and five ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, and one vestigial terminal macrosetae, three ovate microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 15 to 16 ovate microsetae, dactylus with one
teazel macroseta on ventral margin and two “rows” of one and five ovate microsetae,
respectively; exopodite 1-segmented with one medial plumose macroseta, two vesti-
gial macrosetae, one subterminal and one terminal, three ovate microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae, one plumose macroseta, and 3 addi-
tional subplumose macrosetae proximally, medial armature of four stout plumose
macrosetae, each accompanied by a small subplumose macroseta, segment 2 with 15
to 17 plumose macrosetae; endopodite bearing 11 to 13 plumose macrosetae.

Telson: somewhat wider than long, mean width/length ratio 1.17; anal lobes pro-
truding beyond the terminal stretch; stretch slightly concave, its centre with a convex
bump.

Variability.— The holotype specimen has a second plumose macroseta on segment
3 of the right antenna 1. Generally there are eight setulettes on the unisetulate macro-
seta of the palp of maxilla 1, but sometimes numbers of nine or ten can be encoun-
tered within the same individual. As usual the number of plumose macrosetae
present on the rami of the uropod varies slightly too. The variability observed can be
encountered in any individual from any locality examined.

Remarks.— After careful comparison of the materials from Tortola, and St. John, 1
was unable to distinguish the animals from these two islands. For detailed informa-
tion on specific differences with its congeners of this species-group one is referred to
table 1 (p. 140).

The faunal unity of these islands in biological sense was illustrated before, with
the discovery of Bogidiella (Stygogidiella) virginalis Stock, 1981.

Etymology— I take great pleasure in dedicating this new species to Philippe Cals
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Figs. 196-202. Tethysbaena calsi spec. nov., holotype 3. 196, palp mandible. 197, palp maxilla 1. 198,
maxilla 2. 199, distal portion of basipodal endite of maxilliped. (figs. 196-199 scale A). 200, endopodite
of maxilliped (scale B). 201, detail microsetae at distal portion of endopodite segment 2 of maxilliped
(extremely enlarged). 202, distal portion of pereiopod 3 (scale C). Scales indicated 0.1 mm.
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Figs. 203-206. Tethysbaena calsi spec. nov., holotype &. 203, distal portion of pereiopod 6. 204, pleopod
2 (scale B). 205, uropod (scale C). 206, telson (figs. 203, 205, and 206 scale A). Scales indicated 0.1 mm.
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(Université Pierre et Marie Curie, Paris, France) as a token of my respect and grati-
tude for help received.

Distribution.— The species is known from numerous localities scattered over the
island of Tortola and from an area near Coral Bay on the island of St. John.

Habitat.— All localities sampled are situated on alluvial deposits of Pleistocene to
Holocene age (Weyl, 1966). An abundant accompanying fauna was collected, but
except for the amphipod Bogidiella (Stygogidiella) virginalis none of the other animals
are true stygobionts. The water characterization varies from limnic (sta. 78/157) to
oligohaline (all other stations).

4.4.2.11. Tethysbaena stocki spec. nov.
(figs. 207-217)

Thermosbaenacea (partim); Stock, 1979: 48; Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1984b:
41.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Monodella (partim); Wagner, 1990: 123.

Material.— British Virgin Islands, Anegada: 9 33, 221 2 9, 34 juveniles; AMEWI sta. 78/99, Lilly
Well, near former Crushing Factory, 18°4331”N 69°18'59"W; open well, shadowy, diam. ca. 1 m,
water table at 2.5 m, water depth 0.5 m, Cvetkov net, chlorinity 1680 mg/1; collected by J.H. Stock,
E.S.W. Weinberg & F. Zijlstra; 22.iv.1978; ZMA coll. no. C.A. 8113 [holotype], ZMA coll. no. C.A. 8114;
BMNH; MF; MP; HUJ; RMNH G 51; UEKL; UPMC; UR; USNM; WAM; ZMC [all paratypes].
Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Decapoda (Macrura); Insecta: Collembola,
Diptera (Mosquito larvae); Oligochaeta; Mollusca: Gastropoda.

-1 &; AMEWI sta. 78/100, Tamarind well, N of airstrip, 18°43'43”N 64°18’50”W (estimated); two nat-
ural crevices in karst plateau, open, water table at 0.2 m, water depth 5 m, Cvetkov net, chlorinity 960
and 1120 mg/1; collected by J.H. Stock, ES.W. Weinberg & F. Zijlstra; 22.iv.1978; ZMA coll. no. C.A.
8115 [no paratype].

Accompanying fauna: Crustacea: Ostracoda.

- 6 29, 1 fragmentary specimen; AMEWI sta. 78/102, near The Fountain, approx. 18°44'07"N
64°18'38”W; natural shallow water hole in karst, with grass, Cvetkov net, chlorinity 560 mg /1; collect-
ed by J.H. Stock, ES.W. Weinberg & F. Zijlstra; 22.iv.1978; ZMA coll. no. C.A. 8116 [no paratypes].
Accompanying fauna: Crustacea: Copepoda (Cyclopidae), Ostracoda; Mollusca; Chelicerata: Arachni-
da (Solifuga spec.).

- 6 22 (1 with broodpouch), 3 juveniles; AMEWI sta. 78/103, Tom Berry Well, 18°43'38"N
64°18’57"W, Cvetkov net, chlorinity 560 mg/1; collected by J.H. Stock, E.S.W. Weinberg & F. Zijlstra;
22.iv.1978; ZMA coll. no. C.A. 8117 [no paratypes].

Accompanying fauna: Crustacea: Isopoda (terrestrial), Copepoda (Cyclopidae), Ostracoda; Insecta;
Oligochaeta (Dero (Dero) sawayai Marcus, 1943, Dero (Aulophorus) furcata (Miiller, 1773), Pristina peruvi-
ana Cernovitov, 1939); Mollusca: Gastropoda.

-1 ?; AMEWTI sta. 78/104, The Settlement Power Station, 18°43'21”N 69°19°05”W; from well, Cvetkov
net, chlorinity 2280 mg/1; collected by J.H. Stock, E.5.W. Weinberg & F. Zijlstra; 22.iv.1978; ZMA coll.
no. C.A. 8118 [no paratype].

Accompanying fauna: Crustacea: Copepoda (Cyclopidae); Oligochaeta; Mollusca: Gastropoda (Pyr-
gophorus spec.).

-13,1 ?; AMEWI sta. 78/111, E side of The Settlement, approximately 18°43'14”N 69°18’46”W; from
well, Cvetkov net, chlorinity 680 mg/l; collected by J.H. Stock, ES.W. Weinberg & F. Zijlstra;
22.iv.1978; ZMA coll. no. C.A. 8241 [no paratypes].

Accompanying fauna: Crustacea: Isopoda (Oniscoidea), Copepoda (Cyclopidae), Phyllopoda; Mollus-
ca: Gastropoda (Pyrgophorus spec.).
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Description.— Body length (antennae 1 and 2 excluded) of male up to 2058 um
(holotype 2039 um), of female up to 1974 pm in the material studied.

Antenna 1: peduncular segments 1 to 3 with three, three, and two long plumose
macrosetae on respective median margins; main flagellum 6-segmented, last seg-
ment with seven simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with three simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margins; flagellum 5-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with seven to eight setules, third segment with obscure unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment without patches of club microsetae on the distal portion, third seg-
ment with two patches of four to five minute stout club microsetae (diameter x
height up to circa 0.5 x 1.5 pm), fourth segment without patches of club microsetae;
basipodal endite bearing 12 plumidenticulate macrosetae with long setules, a tall one
medially, seven long ones terminally, three shorter ones subterminally, and a small
one sublateraily, and with an additional much stouter plumidenticulate macroseta
implanted submedially; exopodite 2-segmented, distal segment with two terminal,
one subterminal and one lateral plumose macrosetae.

Gnathopod: basal segment with two short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with obscurely demarcated “free” ischium, propodus
with three teazel macrosetae on distal half, and dactylus with two unequal teazel
macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with nine ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of two and four ovate microsetae,
respectively; first segment of exopodite without ovate microseta, second segment
with three medial, two subterminal, two terminal and one lateral plumose macroset-
ae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with nine ovate microsetae, dactylus with two teazel macrosetae on ventral
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Figs. 207-212. Tethysbaena stocki spec. nov., holotype &. 207, palp mandible. 208, palp maxilla 1. 209,
maxilla 2. 210, distal portion of basipodal endite of maxilliped. (figs. 207-210 scale B). 211, endopodite
of maxilliped (scale A). 212, detail microsetae at distal portion of endopodite segment 3 of maxilliped
(extremely enlarged). Scales indicated 0.1 mm.
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Figs. 213-217. Tethysbaena stocki spec. nov., holotype & and paratype . 213, distal portion of pereio
pod 3, holotype. 214, distal portion of pereiopod 6, holotype. 215, pleopod 2, paratype (scale B). 216,
uropod, holotype. 217, telson, holotype (figs. 213-214 and 216-217 scale A). Scales indicated 0.1 mm.
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margin and two rows of two and four ovate microsetae, respectively; first segment of
exopodite with three ovate microsetae, second segment with three medial, two sub-
terminal, two terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with ten ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of two and four ovate microsetae, respectively; first segment of
exopodite with three ovate microsetae, second segment with three medial, two sub-
terminal, two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with ten ovate microsetae, dactylus with one teazel macroseta on
ventral margin and two rows of two and four ovate microsetae, respectively; first
segment of exopodite with five ovate microsetae, second segment with one medial,
two subterminal and two terminal plumose macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 11 to 12 ovate microsetae, dactylus with one
teazel macroseta on ventral margin and two rows of two and four ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, and one vestigial terminal macroseta, two ovate microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 13 to 14 ovate microsetae, dactylus with one
teazel macroseta on ventral margin and two rows of two and four ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, and one vestigial terminal macroseta, two ovate microsetae present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four to five stout plumose macrosetae, each accompanied by small sub-
plumose macroseta, segment 2 with 16 to 17 plumose macrosetae; endopodite
bearing 11 to 13 plumose macrosetae. )

Telson: wider than long, mean width/length ratio 1.19; anal lobes protruding
beyond the terminal stretch; stretch concave.

Variability.— Variation is observed in the number of setules of the unisetulate
macroseta of the palp of maxilla 1 within the same individual. In the urupod not
only the number of plumose macrosetae of both rami varies, but the number of cus-
pidate macrosetae on the medial margin of the first segment of the exopodite can be
either four or five.

Remarks.— A female of 1842 um body length had a regenerated right pereiopod 4.
It therefore seems likely that the animals can moult in the adult phase, like most
other crustaceans do after damaging an appendage.

This species shows the greatest similarity to T. calsi, but can be distinguished by
the lower number of segments of the main flagellum of antenna 1, the generally
lower number of setules on the unisetulate macroseta of the palp of maxilla 1, the
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indistinct demarcation of the ischium in the baso-ischium of the gnathopod, the
slightly lower number of ovate microsetae on the propodus of pereiopods 4 to 7, the
different configuration of ovate microsetae on the dactylus of the pereiopods, the
almost complete absence of the rugosities on the endopodal palp of the male maxil-
liped, and the slightly different width/length ratio of the telson. For detailed infor-
mation on specific differences one is referred to table 1 (p. 140).

Etymology.— The species is named after my supervisor and good friend Prof. Dr
Jan H. Stock (Zodlogisch Museum, Amsterdam, The Netherlands), who also collect-
ed the material on which the description of this new species is based, and who is the
founder of the stygobiological research carried out by the Instituut voor Systematiek
en Populatiebiologie, Amsterdam.

Distribution.— This species has been found only in the central part of Anegada on
several stations between The Settlement and the airport. As limited sampling was
carried out in the eastern (and none in the western) part of the island one can not
conclude that the species is confined to that area only.

Habitat.— The area consists of a karst bottom of Pleistocene age (Weyl, 1966). All
accompanying faunal elements encountered are in origin epigean dispersionalist
taxa. The water can be characterized as oligohaline.

4.4.2.12. Tethysbaena sanctaecrucis (Stock, 1976)
(figs. 218-228)

Monodella sanctaecrucis Stock, 1976: 48, figs. 1-26; Abele, 1982: 276; Chelazzi & Messana, 1982: 170;
Watling, 1983: 216 fig. 1e, 218 fig. 2e; Boutin & Cals, 1985: 267; Stock, 1986a: 587, fig. 3; Schram,
1986: 220, fig. 17-1A-B; Mestrov & Cals, 1991: 42; Pretus, 1991: 235.

Monodella, Stock, 1979: 24.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Thermosbaenacea (partim); Stock, 1981b: 34; Stock, 1983b: 235; Broodbakker, 1984b: 41; Stock, 1986d:
199.

Monodella sanctae-crucis; Cals & Monod, 1988: 342.

Monodella (partim); Wagner, 1990: 123.

Material.— U.S. Virgin Islands, Saint Croix: 2 33,2 2 ¢, 2 juveniles (1 &, 1 2); AMEWI sta. 75/ 31,
Estate Union & Mount Washington, about 1 km N of the shore of Great Pond (a salt pond),
17°44'23"”N 64°39'33”W; deep well (6” drill hole) in a meadow W of road, behind a low dam, provided
with a ramshackled windmill, alt. 20 m, water level -15 m, chlorinity 990 mg/1; collected by J.H. Stock;
20.xi.1975; ZMA coll. no. C.A. 8001 [female holotype], ZMA coll. no. C.A. 8002 [male allotype], ZMA
coll. no. 8003 [paratypes].

Accompanying fauna: Crustacea: Isopoda (Cyathura spec.); Insecta: Collembola; Oligochaeta.

-1 &; same locality as sta. 75/31; collected by Mr D. Holt;.i.1976; ZMA coll. no. C.A. 8011 [topotype].
- 2 fragmentary specimens; Estate Solitude, Mr Roebuck’s meadow, 17°45'22”N 64°38'04"W; deep
well provided with an electric, submersible pump, placed at -48 m depth, alt. 24 m, 500-600 m from
the sea, chlorinity 540-580 mg/1; collected by Mr D. Holt;.i.1976; ZMA coll. no. C.A. 8010.
Accompanying fauna: Crustacea: Isopoda (Cyathura spec.), Amphipoda (Metaniphargus beattyi Shoe-
maker, 1942).

Description.— Body length (antennae 1 and 2 excluded) of male up to 2352 pum, of
female up to 2295 um (holotype) in the material studied.
Antenna 1: peduncular segments 1 to 3 with four, four, and three long plumose
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Figs. 218-224. Tethysbaena sanctaecrucis (Stock, 1976), paratype 3 and 2. 218, palp mandible, 8. 219,
palp maxilla 1, 8. 220, maxilla 2, 3. 221, distal portion of basipodal endite of maxilliped, 3. (figs. 218-
221 scale C). 222, endopodite of maxilliped (scale B), 8. 223, detail microsetae at distal portion of end-
opodite segment 3 of maxilliped (extremely enlarged), 3. 224, distal portion of pereiopod 3, ¢ (scale
A). Scales indicated 0.1 mm.
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Figs. 225-228. Tethysbaena sanctaecrucis (Stock, 1976), paratype & and ¢. 225, distal portion of pereio-

pod 6, 3. 226, pleopod 2, ? (scale B). 227, uropod, 3. 228, telson, @ (figs. 225 and 227-228 scale A).

Scales indicated 0.1 mm.
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macrosetae on respective median margins; main flagellum 7-segmented, last seg-
ment with seven simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with three teazel macrosetae on the
medial and mediodistal margins; flagellum 5-segmented, last segment with five sim-
ple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with seven setules, third segment with obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with six plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing six simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment two rows of two patches of tall, pointed club microsetae (diameter x
height up to circa 0.4 x 2.5 pm) on the distal portion, third segment with two rows of
three patches of tall, pointed club microsetae (diameter x height up to circa 0.4 X 2.5
um) fourth segment without patches of club microsetae; basipodal endite bearing 12
plumidenticulate macrosetae with long setules, a tall one medially, seven long ones
terminally, three shorter ones subterminally, and a small one sublaterally, and with
an additional much stouter submedial plumidenticulate macroseta; exopodite 2-seg-
mented, distal segment with two terminal, two subterminal and one lateral plumose
macrosetae.

Gnathopod: basal segment with three short plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and two lateral plumose macrosetae;
baso-ischium of endopodite with clearly demarcated “free” ischium, propodus with
three teazel macrosetae on distal half, and dactylus with two unequal teazel macro-
setae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with six ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and five ovate microsetae; first segment of exo-
podite without ovate microseta, second segment with three medial, two subterminal,
two terminal and two lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with six ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and three ovate microsetae; first segment of exopodite with three ovate
microsetae, second segment with three medial, two subterminal, two terminal and
two lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one mediodorsal ovate microseta,



Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 139

propodus with one teazel macroseta medially on ventral margin, both male and
female with eight ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and four ovate microsetae; first segment of exopodite with five ovate micro-
setae, second segment with two medial, two subterminal, two terminal and one lat-
eral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one mediodorsal ovate microseta,
propodus with one teazel macroseta medially on ventral margin, both male and
female with eight ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and four ovate microsetae; first segment of exopodite with three ovate micro-
setae, second segment with two medial, two subterminal and two terminal plumose
macrosetae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with ten ovate microsetae, dactylus with two tea-
zel macrosetae on ventral margin and three ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macrosetae, two vestigial macrosetae,
one terminal and one lateral, and three ovate microsetae.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 11 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and three ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macrosetae, two vestigial macrosetae,
one terminal and one lateral, and three ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of three stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 16-17 plumose macrosetae; endopodite bearing 10
to 12 plumose macrosetae.

Telson: somewhat wider than long, mean width/length ratio 1.12; anal lobes pro-
truding beyond the terminal stretch; stretch slightly concave, somewhat convex cen-
trally.

Variability.— Some variation was noted in the number of plumose macrosetae on
the uropodal rami, the number of specimens examined was too limited to establish
any further variability.

Remarks.— For detailed information on specific differences one is referred to table
1 (p. 140).

Distribution.— Thus far this species has been recorded from a limited area south-
west of the Seven Hills in the eastern part of St. Croix.

Habitat.— The specimens were collected in alluvial deposits from Pleistocene to
Holocene age (Weyl, 1966). Besides T. sanctaecrucis, other stygiobionts like the isopod
Cyathura spec. and the amphipod Metaniphargus beattyi Shoemaker, 1942, were found
as accompanying fauna. The water can be characterized as oligohaline.
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Table 1. Salient differences between the species of the ” Tethysbaena sanctaecrucis-group”

T. juriaani  T. gaweini T haitiensis  T. juglandis T. lazarei

Spec.nov.  Spec. nov. Spec.nov.  Spec.nov.  Sspec. nov.
Antenna 1:
# segm. main flagellum 3 7 6-8 89 89 7
# plumose m.s. segm. 1,2, 3 3,3,2 4,3,2 54,2 5,4,2 4,42
Mandible:
# plumidenticulate m.s. segm. 2 6 6 8 7 6
Maxilla 1:
distal margin segm. 1 distinct indistinct distinct distinct distinct
# setules uniset. m.s. segm. 2 7 6 69 4-5 4
setules of uniset. m.s. segm. 3 obscure obscure obscure developed obscure
Maxilla 2:
# plumidenticulate ms. b.e.l 5 7 7 7 7
# rake-like m.s. b.e.2 15 14 I: 14;r: 15 15 15
# rake-like m.s. b.e.3 7 6 7 6 7
# simple m.s. end. 4 4 4 4 4
Maxilliped:
total # plumidenticulate m.s. 14 13 13 14 13
# plumose m.s. ex. 4 4 4 4 5
# patches segm. 2, 3 end. male 2,2 24 24 1,2 2,2
Gnathopod:
demarcation ischium distinct indistinct distinct indistinct indistinct
# plumose m.s. exopodite 8 8 8 9 ?
Pereiopod 2:
# ovate microsetae propodus 8-9 9 10 89 5
# ovate microsetae dactylus 3 3+4 5 3+4 3
# ovate microsetae exopodite 1 0 1 0 ?
# plumose m.s. exopodite 9 8 9 9 ?
Pereiopod 3:
# ovate microsetae ischiomerus 1 1 1 1 0
# ovate microsetae propodus 9 10 11 10 7
# ovate microsetae dactylus 3 3+4 5 3+4 2
# ovate microsetae exopodite 3 3 3 2 2
# plumose m.s. exopodite 8 8 8 9 8
Pereiopod 4:
# ovate microsetae propodus 11 12 13 11 ?
# ovate microsetae dactylus 3 4 4 4 ?
# ovate microsetae exopodite 3 3 4 3 3
# plumose m.s. exopodite 8 6 8 7 8
Pereiopod 5:
# ovate microsetae propodus 13 13 13-14 13 ?
# ovate microsetae dactylus 3 4 5 4 ?
# ovate microsetae exopodite 3 3 4 1 1
# plumose m.s. exopodite 4 4 4 4+1v 3
Pereiopod 6:
# ovate microsetae ischiomerus 1 0 1 0 0
# ovate microsetae propodus 15 15 16 14-15 11
# ovate microsetae dactylus 3 3 4 4 3
# ovate microsetae exopodite 3 3 4 1 1

# plumose m.s. exopodite 2+3v 2+1v 2+1v 2+1v 2+2v
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T. tinima T. coqui T. colubrae T. scitula T. calsi T. stocki T. sanctaecrucis
Spec.nov.  spec. nov. spec. nov. Spec.nov.  Spec.nov.  Spec. nov. (Stock, 1976)
7 7 7 7 7 6 7
44,1 54,1 33,2 3,32 33,2 3,32 44,3
6 6 5 6 6 6 6
indistinct distinct distinct indistinct distinct distinct distinct
6-7 6-7 7-9 8-9 8-10 7-8 7
obscure obscure obscure obscure obscure obscure obscure
7 5 7 5 7 5 6
19 14 13 14 15 15 15
7 7 6 6 6 6 6
4 4 4 5 4 5 6
13 14 12-13 13 13 13 13
4 3 3 4 3 4 5
2,3 0,1 12 1,4 4,2 0,2 4,6
distinct indistinct indistinct indistinct indistinct indistinct distinct
8 8 8 8 8 8 9
3 5-6 6 10 89 9 6
1+4 1+2 3 4+6 1+5 2+4 5
1 0 1 0 0 0 0
8 8 8 8 9 8 9
1 1 1 1 1 1 1
6 8 9 11-12 9-10 9 6
1+4 2 4 1+6 1+5 2+4 5
1 2-3 3 3 3 3 3
8 8 8 8 8 8 9
7-8 8 11 12-13 11 10 8
1+4 2 4 1+6 1+5 2+4 4
2-3 2-3 3 3 3 3 5
8 8 8 8 8 8 7
12-13 8-9 11 15-17 11-12 10 8
1+4 2 2 1+6 1+5 2+4 4
3 2 3 3-5 3 5 3
3 3 5 5 6 5 6
0 1 0 1 0 0 1
14 11 14 16-17 13-14 11-12 10
1+4 2 4 1+6 1+5 2+4 3
1-2 3 2 2 3 2 3
242y 2+2v 2+1v 2+3v 2+1v 2+1v 2+2
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Table 1 (continued)

T.juriaani  T. gaweini  T. haitiensis  T. juglandis T. lazarei

Spec.mov.  spec. nov. Spec.nov.  Spec.nov.  Spec. nov.
Pereiopod 7:
# ovate microsetae ischiomerus 1 0 1 0 ?
# ovate' microsetae propodus 16-17 18 18 15-16 ?
# ovate microsetae dactylus 3 3 4 4 ?
¥ ovate microsetae exopodite 3 3 1 1 0
# plumose m.s. exopodite 2+1v 2+1v 2+2v 2+1v 2+1v
Pleopod 2:
# dorsolateral subplumose m.s. 0 1 0 1 0
Uropod:
# medial plumose m.s. 5 4 4 4-6 ?
# plumose m.s. segm. 2 ex. 16 14-18 16-21 15-17 ?
# plumose m. s. end. 13 10-14 14-17 12-13 11
Telson:
mean width/length ratio 1.28 1.20 121 1.05 1.29

abbreviations: b.e. = basipodal endite; end. = endopodite; ex. = exopodite; m.s. = macroseta(e); segm. =

“T. relicta -group”

This group of species is characterized by: the presence of a 8-segmented main fla-
gellum of the antenna 1; mandibular palp with seven plumidenticulate macrosetae
on the second segment; unisetulate macroseta of third segment of the palp of maxilla
1 well-developed and with five setules; endopodite of maxilla 2 with six simple mac-
rosetae; maxilliped with five or six terminally implanted plumidenticulate macroset-
ae on basipodite; pereiopods 2 to 5 with one lateral plumose macrosetae on second
segment of exopodite, number of ovate microsetae on propodus of endopodite of
pereiopods 2 to 7 not different between the sexes; pleopod 1 with three dorsal sub-
plumose macrosetae; distal margin of uropodal endopodite not protruding beyond
distal margin of first segment of the exopodite; telson wider than long, anal Iobes
protruding beyond terminal stretch; stretch concave with centrally a bump, glandu-
lar simple macrosetae absent on stretch.

4.4.2.13. Tethysbaena relicta (P6r, 1962)
(figs. 229-237)

Monodella relicta P6r, 1962: 304, figs. 2-4, pl. 7; Pér, 1963: 49, fig. 1; Vandel, 1964: 144; Maguire, 1965:
149; Fryer, 1965: 83; Rouch, 1965: 717; Straskraba, 1967: 193; Green, 1967: 168; Mestrov & Lattinger-
Penko, 1969: 112; Kaestner, 1970: 369; Tsurnamal & Pér, 1971: 221, pl. 69 fig. 3; Zilch, 1972: 81;
Schminke, 1976: 295; Stock, 1976: 56; McLaughlin, 1980: fig. 30C; Abele, 1982: 276; Chelazzi & Mes-
sana, 1982: 170; Boutin & Cals, 1985: 267; Stock, 1986a: 587, fig. 2; Schram, 1986: 221; Cals &
Monod, 1988: 342; Mestrov & Cals, 1991: 42; Dimentman & Pé6r, 1991: 156 fig. 1, 157; Pretus, 1991:
235.

Monodella (partim); Botosaneanu & Delamare Deboutteville, 1967: 22; Wagner, 1990: 123.
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T. tinima T. coqui T. colubrae T. scitula T. calsi T. stocki T. sanctaecrucis
Spec. nov.  spec. nov. spec. nov. spec. nov. spec.nov.  Spec. nov. (Stock, 1976)
0 1 0 0 0 0 1
14 13 17 16-17 15-16 13-14 11
1+4 2 2 146 145 2+4 3
1 3 0 0 3 2 3
2+2v 2+1v 2+1v 2+1v 1+2v 2+1v 2+2v
1 1 0 1 1 1 1
2 3 4 4 4 45 3
16 14 14 14-15 15-17 16-17 16-17
13 10 11 10-11 10-13 11-13 10-12
136 121 138 136 117 1.19 1.12

segment(s); uniset. = unisetulate; v = vestigial macroseta; # = number of....

Material.— Israel: 1 fragmentary specimen; Hamei Zohar, W of Dead Sea; from thermo-mineral
spring; collected by F. D. Pér; 12.xii.1960; ZMA coll. no. 8105 [syntypel.

-1 3,2 29; Kinneret ?; collected by F. D. Pér, 14.xii.1966; ZMA coll. no. C.A. 8106 ( male specimen),
HU]J.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1778 pm, of
female up to 2042 pm in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, four, and two long plumose
macrosetae on respective medial margins; main flagellum 8-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segments 4 and 5 with four teazel macrosetae on medial
and mediodistal margins; flagellum 5-segmented, last segment with one medial, one
lateral, and five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with four setules, third segment with well-developed unisetulate macroseta
with five setulettes.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with eight more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
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appendage, arranged in two rows of three and five macrosetae, respectively; endopo-
dite 2-segmented bearing six simple macrosetae.

Maxilliped: male endopodite lost in the specimen examined (see remarks below);
basipodal endite bearing 10 plumidenticulate macrosetae with long setules, a tall one
medially, five long ones terminally, three variable sized ones subterminally, and a
small one sublaterally, and with an additional much stouter plumidenticulate macro-
seta implanted submedially; exopodite 2-segmented, distal segment with two termi-
nal and two subterminal plumose macrosetae.

Gnathopod: basal segment with an unknown number of plumose macrosetae
(broken off in all specimens examined); exopodite with three medial, two subtermi-
nal, two terminal and one lateral plumose macrosetae; baso-ischium of endopodite
with obscurely demarcated “free” ischium, propodus with three fine serrate macro-
setae on distal half, and dactylus with two unequal, fine serrate macrosetae on ven-
tral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with five ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of three and seven ovate microse-
tae, respectively; first segment of exopodite without ovate microseta, second seg-
ment with three medial, two subterminal, two terminal and one lateral plumose
macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with eight ovate microsetae, dactylus with two teazel macrosetae
on ventral margin and two rows of three and seven ovate microsetae, respectively;
first segment of exopodite with two ovate microseta, second segment with three
medial, two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with eight to nine ovate microsetae, dactylus with one teazel
macroseta on ventral margin and six ovate microsetae; first segment of exopodite
with two ovate microsetae, second segment with two medial, two subterminal, two
terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with ten ovate microsetae, dactylus with one teazel macroseta on
ventral margin and six ovate microsetae; first segment of exopodite with two ovate
microsetae, second segment with two medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 11 ovate microsetae, dactylus with one teazel macroseta on
ventral margin and four ovate microsetae; exopodite 1-segmented with one medial
and one subterminal plumose macrosetae, two vestigial macrosetae, one terminal
and one laterally implanted, and four ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
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male and female with 13 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and four ovate microsetae; exopodite 1-segmented with one medial
and one subterminal plumose macrosetae, one vestigial terminal macroseta, and two
ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, and two additional lateral macrosetae; segment 2 with 16 to 19 plu-
mose macrosetae; endopodite bearing 11 to 13 plumose macrosetae.

Telson: distinctly wider than long, mean width/length ratio 1.25; anal lobes pro-
truding beyond terminal stretch; stretch concave with central bump.

Variability.— Due to the limited number and state of the specimens at my dispo-
sal, only some variability in the number of plumose macrosetae of the uropodal rami
could be established.

Remarks.— This species can not be confused with any of the other known repre-
sentatives of the genus, with the exception of T. somala (Chelazzi & Messana, 1982).
Both T. relicta and T. somala clearly represent a separate cluster, which can be distin-
guished by the above-mentioned species-group characters. Distinctive characters
between the two species exist in the number of plumidenticulate macrosetae of seg-
ment 2 of the mandibular palp (T. relicta: 6; T. somala: 7), the number of setules of the
unisetulate macroseta on segment 2 of the maxilla 1 (T. relicta: 4; T. somala: 5 to 6), the
number of terminally implanted plumidenticulate macrosetae of the basipodal
endite 1 of maxilla 2 (T. relicta: 5; T. somala: 7), the number of rake-like macrosetae on
basipodal 3 of the maxilla 2 (T. relicta: 8; T. somala: 7), the demarcation between the
ischium and the basis in the gnathopodal baso-ischium (T. relicta: obscure; T. somala:
distinct), the absence of an additional dorsolateral subplumose macroseta on pleo-
pod 2 in T. relicta, a slightly lowér number of plumose macrosetae on the uropod of
T. relicta (T. relicta: 13 to 14; T. somala: 14 to 16), and the mean width/length ratio of
the telson (T. relicta: 1.25; T. somala: 1.13). Slight differences in the number of ovate
microsetae of the propodus and of the serrate macrosetae on propodus and dactylus
are present as well.

Unfortunately no information can be provided about the club microsetal patterns
present on the male maxillipedal endopodite, due to the fact that the only remnant
maxilliped present in the single (somewhat damaged) male at my disposal was lost
during critical point drying in order to prepare it for SEM study.

Distribution.— This species was originally described from the thermo-mineral
spring of Hamei Zohar, near the Dead Sea shore, and later reported from the warm
sulphur spring En-Nur on the northern shore of Lake Tiberias, all in Israel (Tsurna-
mal & P6r, 1971; [as Lake Kinneret in] Dimentman & Pér, 1991).

Habitat.~— The type locality is a highly mineralized spring with hyperhaline water
and a temperature of 31°C, while En-Nur is a slightly cooler (temperature 29.5°C) oli-
gohaline sulphur spring. The occurence of Bogidiella hebraea Ruffo, 1963 as accompa-
nying fauna at both localities supports the theory of a supposed link between Lake
Tiberias and the Dead Sea as an originally continuous marine gulf, that became iso-
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Figs. 229-233. Tethysbaena relicta (P6r, 1962), 3 and . 229, palp mandible, &. 230, palp maxilla 1, 8.
231, maxilla 2, 8. 232; distal portion of basipodal endite of maxilliped, ?. (figs. 229-232 scale B). 233,
distal portion of pereiopod 3, fragmentary syntype (scale A). Scales indicated 0.1 mm.
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Figs. 234-237. Tethysbaena relicta (P6r, 1962), &. 234, distal portion of pereiopod 6 (scale A). 235, pleo-
pod 2 (scale C). 236, uropod. 237, telson (figs. 236-237 scale B). Scales indicated 0.1 mm.
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lated quite recently (Tsurnamal & Pé6r, 1971). In the Jordan Rift Valley Tethysbaena
relicta is found in groundwaters in sediments of Pliocene age (Pér, 1963; Tsurnamal &
Pér, 1971; Dimentman & P6r, 1991). Besides the amphipod Bogidiella hebraea Ruffo,
1963, the accompanying fauna reported consisted of the copepod Nitocra balnearia
Pér, 1964 at Hamei Zohar, of the shrimp Typhlocaris galilea Calman, 1909, and the
bathynellid Cteniobathynella calmani (P61, 1968) at Lake Tiberias (Dimentman & Por,
1991).

4.4.2.14. Tethysbaena somala (Chelazzi & Messana, 1982)
(figs. 238-248)

Monodella n. sp.; Messana, 1980: 6; Ercolini, Berti, Chelazzi & Messana, 1982: 235.

Monodella somala Chelazzi & Messana, 1982: 162, figs. 2-6; Messana, 1982: 17 fig.; Chelazzi & Messana,
1985: 53; Messana & Chelazzi, 1986: 346; Stock, 1986a: 587; Cals & Monod, 1988: 342; Pretus, 1991:
235.

Monodella (partim); Wagner, 1990: 123.

Material.— Somalian Democratic Republic: 5 33, 6 ¢ ?; Rahole, 02°07’'N 42°36'E; 7.vi.1978; ZMA
coll. no. C.A. 8107 [topotypes]; RMNH G 49.

Description.— Body length (antennae 1 and 2 excluded) of male up to 1776 um, of
female up to 2342 pm in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, four, and two long plumose
macrosetae on respective medial margins; main flagellum 8-segmented, last segment
with seven simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segments 4 and 5 with four teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5-segmented, last segment with one medial,
one lateral, and five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: seven plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with five to six setules, third segment with well-developed unisetulate mac-
roseta with five setulettes.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 14 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with seven more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented bearing six simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment two fields of scutellae preceding three transverse “bands” of two,
four, and four patches of tall, pointed (diameter x height up to circa 0.5 x 2.5 pm)
club microsetae on distal portion, third segment with one field of scutellae preceding
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two pairs of patches of tall, pointed club microsetae (diameter x height up to circa 0.4
X 2.0 um), fourth segment without patches of club microsetae; basipodal endite bear-
ing 11 plumidenticulate macrosetae with long setules, a tall one medially, five long
ones terminally, three variable-sized ones subterminally, and a small one sublaterally,
and with an additional much stouter plumidenticulate macroseta implanted subme-
dially; exopodite 2-segmented, distal segment with two terminal and two subtermi-
nal plumose macrosetae.

Gnathopod: basal segment with three to four plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and one lateral plumose macrosetae;
baso-ischium of endopodite with clearly demarcated “free” ischium, propodus with
three fine serrate macrosetae on distal half, and dactylus with two unequal, fine ser-
rate macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, both male and female with five ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and three ovate microsetae; first segment of exo-
podite with two ovate microsetae, second segment with three medial, two subtermi-
nal, two terminal and one lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with seven ovate microsetae, dactylus with one teazel macroseta on
ventral margin and three ovate microsetae; first segment of exopodite with five ovate
microseta, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one to two ovate microsetae medio-
dorsally implanted, propodus with one teazel macroseta medially on ventral margin,
both male and female with seven ovate microsetae, dactylus with one teazel macros-
eta on ventral margin and three ovate microsetae; first segment of exopodite with
five ovate microsetae, second segment with three medial, two subterminal, two ter-
minal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with eight to nine ovate microsetae, dactylus with one teazel macro-
seta on ventral margin and three ovate microsetae; first segment of exopodite with
three ovate microsetae, second segment with three medial, two subterminal, two ter-
minal and one lateral plumose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 12 ovate microsetae, dactylus with one teazel macroseta on
ventral margin and three ovate microsetae; exopodite 1-segmented with one medial
and one subterminal plumose macrosetae, two vestigial macrosetae, one terminal
and one lateral, and three ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 15 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and three ovate microsetae; exopodite 1-segmented with one medial
and one subterminal plumose macrosetae, two vestigial macrosetae, one terminal
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242 240

Figs. 238-243. Tethysbaena somala (Chelazzi & Messana, 1982), 3 and 9. 238, palp mandible, &. 239,
palp maxilla 1, 3. 240, maxilla 2, 9. 241, distal portion of basipodal endite of maxilliped, 3. (figs. 238-
241 scale B). 242, endopodite of maxilliped (scale A), &. 243, detail microsetae at distal portion of
endopodite segment 2 of maxilliped (extremely enlarged), 3. Scales indicated 0.1 mm.
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Figs. 244-248. Tethysbaena somala (Chelazzi & Messana, 1982), 8. 244, distal portion of pereiopod 3.
245, distal portion of pereiopod 6 (figs. 244-245 scale C). 246, pleopod 2 (scale A). 247, uropod. 248,
telson (figs. 247-248 scale B). Scales indicated 0.1 mm.
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and one lateral, and three ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and one additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, and three additional subplumose macrosetae, segment 2 with 17 to
20 plumose macrosetae; endopodite bearing 14 to 16 plumose macrosetae.

Telson: wider than long, mean width/length ratio 1.13; anal lobes protruding
beyond terminal stretch; stretch concave with central bump.

Variability— One of the females examined showed an aberrant appendage, viz.,
an “unguis” formed by two terminal serrulate macrosetae in the left pereiopod 2. A
similar aberrant state was reported previously by Stock & Longley (1981: 574, fig. 17)
for T. texana (Maguire, 1965). Further the variation is limited to the number of plu-
mose macrosetae on the uropodal rami.

Remarks.— This species closely resembles T. relicta only. For detailed distinctive
characters one is referred to the remarks under T. relicta.

Chelazzi & Messana (1982: 164) mention a maximal number of 22 flagellar seg-
ments for the main flagellum of the antenna 1, and up to 12 for the accessory flagel-
lum. I seriously doubt the validity of their observation; probably another species was
mistakenly identified as T. somala.

Distribution.— Tethysbaena somala was initially found in the Mesopotamic region
between the Scebeli and Giuba rivers at Rahole, El Dere, El Ali, El Messri, and El
Uarre (Chelazzi & Messana, 1982), south Somalia, later also north of the Scebeli river
at Bud Bud, central Somalia (Messana & Chelazzi, 1986).

Habitat.— The wells from where this species was procured are located in lime-
stone sediments of Cretaceous age (Chelazzi & Messana, 1982; Messana & Chelazzi,
1986). The temperatures of the water varies between 26 and 31°C, and the water is
oligohaline to mixohaline (salinity: 0.3 g/1 at Bud Bud and 1.7 to 3.7 g/1 at the other
localities). Messana & Chelazzi (1986: 341) reported for the same hydrographic unit
the isopod Stenasellus costai Lanza, Chelazii & Messana, 1970, and the amphipod
Afridiella somala (Ruffo, 1970) as accompanying fauna. Accompanying fauna at Bud
Bud is represented by the isopod Acanthastenasellus forficuloides Chelazzi & Messana,
1985, the amphipod Afridiella pectinicauda Ruffo, 1982, and the cyprinid fish Phreatich-
thys andruzzii Vinciguerra, 1924 (Chelazzi & Messana, 1985).

“T. atlantomaroccana -group”

This group of species is characterized by: a 7-segmented main flagellum of the
antenna 1; mandibular palp with five plumidenticulate macrosetae on the second
segment; endopodite of maxilla 2 with four simple macrosetae; maxilliped with eight
terminally implanted plumidenticulate macrosetae on basipodite; pereiopods 2 to 5
with one lateral plumose macrosetae on second segment of exopodite, number of
ovate microsetae on propodus of endopodite of pereiopods 2 to 7 sexually different;
pleopod 1 with three dorsal subplumose macrosetae; distal margin of uropodal
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endopodite not protruding beyond distal margin of first segment of exopodite; tel-
son somewhat longer than wide, anal lobes not protruding beyond terminal stretch,
stretch straight with two small glandular simple macrosetae.

4.4.2.15. Tethysbaena atlantomaroccana (Boutin & Cals, 1985)
(figs. 249-259)

Monodella atlantomaroccana Boutin & Cals, 1985: 267, figs. A-D; Pretus, 1991: 237.
Monodella atlantomaroccana Cals (sic); Stock, 1986a: 588.

Monodella (partim); Wagner, 1990: 123.

Monodella; Pretus, 1991: 236.

Material.— Morocco: 2 38, 2 ? 2, 20 specimens; near Qued Tensift; from well; collected by Cl. Bou-
tin;.v.1984; ZMA coll. no. C.A. 8044; UPMC [all syntypes].

Description.— Body length (antennae 1 and 2 excluded) of male up to 2872 um, of
female up to 1891 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, four, and two long plumose
macrosetae on respective medial margins; main flagellum 7-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segments 4 and 5 with two teazel macrosetae on medial
and mediodistal margins; flagellum 5-segmented, last segment with one medial, one
lateral, and five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labijum: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with four to five setules, third segment with one obscurely unisetulate mac-
roseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 17 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with seven more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three and four macrosetae, respectively; endo-
podite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with four patches of club microsetae on the distal portion, third seg-
ment with nine patches of club microsetae, fourth segment with six patches of club
microsetae; basipodal endite bearing 12 plumidenticulate macrosetae with long
setules, a tall one medially, eight long ones terminally, three shorter ones subtermi-
nally, none sublaterally, and with an additional much stouter plumidenticulate mac-
roseta implanted submedially; exopodite 2-segmented, distal segment with two ter-
minal and one subterminal plumose macrosetae.

Gnathopod: basal segment with two plumose macrosetae; exopodite with three
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Figs. 249-255. Tethysbaena atlantomaroccana (Boutin & Cals, 1986), syntype & and 9. 249, palp mandi-
ble, ?. 250, palp maxilla 1, ?. 251, distal portion of basipodal endite of maxilliped, ?. (figs. 249-251
scale B). 252, endopodite of maxilliped, 3. 253, regenerated endopodite of maxilliped (figs. 252-253
scale A), 8. 254, detail microsetae at distal portion of endopodite segment 3 of maxilliped, 3 (extre-
mely enlarged). 255, pleopod 2, 8 (scale B). Scales indicated 0.1 mm.
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259 '”

Figs. 256-259. Tethysbaena atlantomaroccana (Boutin & Cals, 1986), syntype & and ¢. 256, maxilla 2, €
(scale C) 257, distal portion of pereiopod 3, . 258, distal portion of pereiopod 6, & (figs. 257-258 scale
A). 259, telson, & (scale B). Scales indicated 0.1 mm.
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medial, two subterminal, two terminal and one lateral plumose macrosetae; baso-
ischium of endopodite with obscurely demarcated “free” ischium, propodus with
two fine serrate macrosetae on distal half, and dactylus with two unequal, fine ser-
rate macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with four ovate microsetae, female with four to five ovate micro-
setae, dactylus with one teazel macroseta on ventral margin and two rows of three
and six ovate microsetae, respectively; first segment of exopodite without ovate
microseta, second segment with three medial, two subterminal, two terminal and
one lateral plumose macrosetae.

Pereiopod 3: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with nine ovate microsetae, dactylus with one tea-
zel macroseta on ventral margin and six ovate microsetae; first segment of exopodite
with two ovate microsetae, second segment with three medial, two subterminal, two
terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one to two ovate microsetae medio-
dorsally implanted, propodus with one teazel macroseta medially on ventral margin,
male with 11 ovate microsetae, female with 12 ovate microsetae, dactylus with one
teazel macroseta on ventral margin and six ovate microsetae; first segment of exopo-
dite with two ovate microsetae, second segment with three medial, two subterminal,
two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 13 ovate microsetae, female with 14 ovate microsetae, dactylus with one teazel
macroseta on ventral margin and five ovate microsetae; first segment of exopodite
with two ovate microsetae, second segment with one subterminal and one terminal
plumose macrosetae, two vestigial macrosetae, one medial and one subterminal.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
‘with 15 ovate microsetae, female with 16 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and five ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macrosetae, one vestigial terminal
macroseta, and three ovate microsetae.

Pereiopod 7: both endopodite and exopodite lost in the material examined.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and one additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 15 plumose macrosetae; endopodite bearing 10 plu-
mose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.98; anal lobes not
protruding beyond terminal stretch; stretch straight with two small glandular simple
macrosetae.

Variability.— The limited number of specimens examined did not reveal any infor-
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mation on variation.

Remarks.— T. atlantomaroccana is most closely related to T. tarsiensis spec. nov.
(described below), the two forming a species-group. Both can be distinguished from
the other congeners by the above-mentioned species-group characters. Distinctive
characters between the two species are discussed under T. tarsiensis.

Distribution.— Qued Tensift, Marrakech, Morocco.

Habitat.— The well at Qued Tensift is located in the alluvial plain of Marrakech,
deposits of which date back to Pliocene age. No information is given by Boutin and
Cals (1985, MS) on temperature, water condition and accompanying fauna.

4.4.2.16. Tethysbaena tarsiensis spec. nov.
(figs. 260-268)

Monodella sp.; Bou, 1975: 109; Notenboom, 1988b: 111.
Monodella spec. 1 (partim); Pinkster, 1978: 234.
unident. spp.; Schram, 1986: 221.

Bathynellacea; Notenboom, 1988a: 80.

Monodella (partim); Wagner, 1990: 123.

Monodella; Notenboom, 1988c: 199; Pretus, 1991: 236.

Material. —Spain: 13 ¢ ¢, 1 fragmentary 9; sta. A85- 6/51, Prov. Sevilla, Cantillana, Los Pajares (UTM
coordinates TG498670); from well, alt. 30 m, temperature 19.8°C, electric conductivity 4900 uS/cm,
oxygen contents 6.9 mg/l, pH 6.59, chlorinity 120 mg/l; collected by P. van den Hurk & R. Leys;
30.vi.1985; ZMA coll. no. C.A. 8108 [holotype]; ZMA coll. no. C.A. 8109; RMNH G 55 [all paratypes].

Accompanying fauna: Crustacea: Amphipoda (Salentinella angelieri Ruffo & Delamare Deboutteville,
1952; Metahadzia uncispina Notenboom, 1988), Isopoda (Stenasellus spec.; Microcharon cf. marinus Chap-

puis & Delamare Deboutteville, 1954), Copepoda (Cyclopoida), Ostracoda; Insecta; Mollusca: Gastro-
poda.

Description.— Body length (antennae 1 and 2 excluded) of female up to 2373 um
(holotype) in the material studied; male unknown.

Antenna 1: peduncular segments 1 to 3 with four, four, and three long plumose
macrosetae on respective medial margins; main flagellum 7-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margin; flagellum 5-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: five plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
distinctly demarcated from second segment, large unisetulate macroseta on second
segment with five to seven setules, third segment with one obscurely unisetulate
macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 25 rake-like serrate macrosetae at terminal margin, and two modified
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longer serrate subterminal macrosetae; basipodal endite 3 with six or seven more
strongly barbed rake-like macrosetae, which increase in size towards lateral margin
of appendage, arranged in two rows of three and three or four macrosetae, respec-
tively; endopodite 2-segmented bearing four simple macrosetae.

Maxilliped: male endopodite unknown; basipodal endite bearing 14 plumidentic-
ulate macrosetae with long setules, a tall one medially, nine long ones terminally,
three shorter ones subterminally, and one sublaterally, and with an additional much
stouter plumidenticulate macroseta implanted submedially; exopodite 2-segmented,
distal segment with two terminal and one subterminal plumose macrosetae.

Gnathopod: basal segment with three plumose macrosetae; exopodite with two
medial, two subterminal, two terminal and two lateral plumose macrosetae; baso-
ischium of endopodite with obscurely demarcated “free” ischium, propodus with
two fine serrate macrosetae on distal half, and dactylus with two unequal, fine ser-
rate macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with six to seven ovate microsetae, dactylus with one teazel mac-
roseta on ventral margin and three to four ovate microsetae; first segment of exopo-
dite without ovate microseta, second segment with three medial, two subterminal,
two terminal and one lateral plumose macrosetae.

Pereiopod 3: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with seven to eight ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and four ovate microsetae; first segment of exopodite
without ovate microseta, second segment with two medial, two subterminal, two ter-
minal and one lateral plumose macrosetae.

Pereiopod 4: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with eight ovate microsetae, dactylus with two teazel macrosetae
on ventral margin and four ovate microsetae; first segment of exopodite with three
ovate microsetae, second segment with two medial, two subterminal, two terminal
and one lateral plumose macrosetae.

Pereiopod 5: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with ten ovate microsetae, dactylus with two teazel macrosetae
on ventral margin and four ovate microsetae; first segment of exopodite with three
ovate microsetae, second segment with one subterminal and one terminal plumose
macrosetae, two vestigial macrosetae, one medial and one subterminal.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with 11 to 13 ovate microsetae, dactylus with two teazel macro-
setae on ventral margin and four ovate microsetae; exopodite 1-segmented with one
medial and one subterminal plumose macrosetae, one vestigial terminal macroseta,
and one ovate microseta.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with 13 to 14 ovate microsetae, dactylus with two teazel macro-
setae on ventral margin and three to four ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macrosetae, and one vestigial termi-
nal macroseta.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.
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Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of four stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 14 to 16 plumose macrosetae; endopodite bearing
10 to 13 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.95; anal lobes not
protruding beyond terminal stretch; stretch straight with two small glandular simple
macrosetae.

Variability.— In addition to the usual variation in the number of plumose macro-
setae of the uropodal rami, remarkable variation is noted in the number of rake-like
macrosetae on basipodal endite 3 of maxilla 2. In 50% of all maxillae 2 examined
there were 6 rake-like macrosetae present; the other 50% of the maxillae 2 had 7 rake-
like macrosetae. This variation was even observed in contralateral appendages of the
same individual!

Remarks.— As remarked above T. tarsiensis and T. atlantomaroccana are closely
akin. Distinctive characters between the two species exist in the number of plumid-
enticulate macrosetae of segment 2 of the mandibular palp (T. atlantomaroccana: 6; T.
tarsiensis: 5), the number of setules of the unisetulate macroseta on segment 2 of the
maxilla 1 (T. atlantomaroccana: 4 to 5; T. tarsiensis: 5 to 7), the number of rake-like mac-
rosetae of basipodal endite 2 of the maxilla 2 (T. atlantomaroccana: 17; T. tarsiensis: 25),
the number of rake-like macrosetae on basipodal endite 3 of the maxilla 2 (T. atlan-
tomaroccana: 7; T. tarsiensis: 6 or 7), the lower number of ovate microsetae on the pro-
podus of the pereiopods of T. tarsiensis, the different number of ovate macrosetae on
both dactylus and exopodite, the absence of an additional dorsolateral subplumose
macroseta on pleopod 2 in T. tarsiensis , the different number of plumose macrosetae
on the medial margin of the first segment of the uropodal exopodite (T. atlantomaroc-
cana 5; T. tarsiensis: 4), and a different mean width/length ratio of the telson (T. atlan-
tomaroccana: 0.98; T. tarsiensis: 0.95).

Etymology.— This species is named after the Phoenician empire Tarsis (eight and
seventh century B.C.), that extended from the mouth of the Guadalquivir to Cape
Nao.

Distribution.— Tethysbaena tarsiensis seems a rare endemic species of the Guadal-
quivir drainage in southern Spain.

Habitat.— The well at Los Pajares is located in an alluvial deposit of Pliocene age
(Notenboom, 1988a, 1988¢). The water can be characterized as limnic (chlorinity 120
mg/1). Accompanying fauna consist of the amphipods Salentinella angelieri Ruffo &
Delamare Deboutteville, 1952, Metahadzia uncispina Notenboom, 1988; the isopods
Microcharon cf. marinus Chappuis & Delamare Deboutteville, 1954, Stenasellus spec.,
Proasellus spec.; copepods, ostracods, insects, and gastropods. For the whole Guadal-
quivir drainage area the following endemics have been reported (updated after
Notenboom, 1988b): Amphipoda: Metahadzia uncispina Notenboom, 1988, Parapseudo-
niphargus baetis Notenboom, 1988, Pseudoniphargus latipes Notenboom, 1987, P. illus-
tris Notenboom, 1987, P. cazorlae Notenboom, 1987, P. granadensis Notenboom, 1987,
P. affinis Notenboom, 1987; Isopoda: Stenasellus bragai Magniez, 1976, Stenasellus esco-
lai Magniez, 1977, Proasellus escolai Henry & Magniez, 1982, Proasellus espanoli Henry
& Magniez, 1982; Copepoda, Harpacticoidea: Parapseudoleptomesochra almohadensis
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260

1 1
Figs. 260-264. Tethysbaena tarsiensis spec. nov., holotype and paratype ?. 260, palp mandible, holotype.

261, palp maxilla 1, holotype. 262, maxilla 2, holotype. 263, distal portion of basipodal endite of maxilli-
ped, paratype. (figs. 261-263 scale A). 264, pleopod 2, paratype (scale B). Scales indicated 0.1 mm.
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Figs. 265-268. Tethysbaena tarsiensis spec. nov., holotype and paratype ?. 265, distal portion of pereio-
pod 3, holotype. 266, distal portion of pereiopod 6, holotype (figs. 265-266 scale A). 267, uropod, para-
type. 268, telson, paratype (figs. 267-268 scale B). Scales indicated 0.1 mm
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Rouch, 1986, P. almoravidensis Rouch, 1986, P. balnearia Rouch, 1986. Notenboom's
interpretation of Pseudoniphargus vomeratus Notenboom, 1987, as endemic of the
Guadalquivir drainage area is not shared by me, as in my view the species rather
represents an endemic of the upper course of the Rio Segura drainage area, a system

that underwent an isolated Pliocene Atlantic influence, as figured by Notenboom
(1988c: fig. 25).

“T. texana -group”

This group of species is characterized by: a 7- to 9-segmented main flagellum of
the antenna 1; mandibular palp with eigth plumidenticulate macrosetae on second
segment; unisetulate macroseta of third segment of the palp of maxilla 1 well-devel-
oped and with six to seven setules; basipodal endite 2 of maxilla 2 with sexually dif-
ferent number of rake-like serrate macrosetae, endopodite of maxilla 2 with four sim-
ple macrosetae; maxilliped with eight terminally implanted plumidenticulate macro-
setae on basipodite; pereiopods 2 to 5 without lateral plumose macrosetae on the sec-
ond segment of exopodite, number of ovate microsetae on propodus of endopodite
of pereiopods 2 to 7 sexually different; pleopod 1 with three dorsal subplumose mac-
rosetae; distal margin of uropodal endopodite slightly protruding beyond distal mar-
gin of first segment of exopodite; telson somewhat longer than wide, anal lobes not
protruding beyond terminal stretch; stretch with one distinct protuberance, glandu-
lar simple macrosetae absent on stretch.

4.4.2.17. Tethysbaena texana (Maguire, 1965)
(figs. 269-279)

Monodella; Maguire, 1964: 931, fig. 1; Fryer, 1965: 90.

Monodella texana Maguire, 1965: 149, figs. 1-3, pl. 3; Green, 1967: 168; Mestrov & Lattinger-Penko, 1969:
112; Reddell, 1970: 397; Kaestner, 1970: 369; Zilch, 1972: 81; Stock, 1976: 56; Karnei, 1978: 38, fig. 15;
Holsinger & Longley, 1980: 1; Longley, 1981: 126; Stock & Longley, 1981: 570, figs. 1-21; Abele,
1982: 276; Chelazzi & Messana, 1982: 170; Boutin & Cals, 1985: 267; Stock, 1986a: 587; Schram, 1986:
220; Cals & Monod, 1988: 342; Kroschewsky, 1990: 219; Mestrov & Cals, 1991: 42; Pretus, 1991: 235.

Monadella (sic) texana; Longley, 1978: 23.

Monodella (partim); Wagner, 1990: 123.

Material— U.S.A., Texas: 7 838, 17 ?2, 2 fragmentary specimens; San Marcos, Hays County,
Edwards Agquifer Research and Data Center Aquatic station; from artesian well; collected by G.
Longley et al.; diverse data in 1975-1977; ZMA coll. no. C.A. 8033, ZMA coll. no. C.A. 8034 (2 speci-
mens); RMNH G 45.

-6 292, 1 fragmentary specimen; Uvalde County, George Ligocky Farm well no. H-5-158, 29°11"37”N
99°48'38”W; collected by R. C. Wiedenfeld; 14 .iii-9.v.1980; ZMA coll. no. C.A. 8035.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2000 um,
femnale up to 2474 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with six, three, and two long plumose
macrosetae on respective medial margins; main flagellum 7- to 9-segmented, last
segment with five simple macrosetae of unequal length (sub)terminally; accessory
flagellum 5-segmented, last segment with four simple macrosetae of unequal length
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(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with two teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5-segmented, last segment with five simple
macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: eight plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with six to seven setules, third segment with one well-developed unisetu-
late macroseta with six setules.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with sexually dimorphic number of rake-like serrate macrosetae at terminal
margin (female: 10 to 11 in right, 11 in left maxilla 2; male: 18 in right, 19 in left maxil-
la 2), and two modified longer serrate subterminal macrosetae; basipodal endite 3
with seven more strongly barbed rake-like macrosetae, which increase in size
towards lateral margin of appendage, arranged in two rows of three and four macro-
setae, respectively; endopodite 2-segmented bearing four simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment from proximal to distal two rows of seven linear patches of rectan-
gularly shaped club microsetae (diameter x height up to circa 0.3 x 1.25 pm) on the
distal portion, third segment from proximal to distal two rows of seven linear patch-
es of rectangularly shaped club microsetae (diameter x height up to circa 0.3 x 1.25
um), fourth segment from proximal to distal two rows of 11 linear patches of rectan-
gularly shaped club microsetae (diameter x height up to circa 0.3 x 1.25 um); basipo-
dal endite bearing 13 plumidenticulate macrosetae with long setules, a small one
medially, eight long ones terminally, three shorter ones subterminally, and one sub-
laterally, and with an additional much stouter plumidenticulate macroseta implanted
submedially; exopodite 2-segmented, distal segment with two terminal and one sub-
terminal plumose macrosetae.

Gnathopod: basal segment with three plumose macrosetae; exopodite with two
medial, two subterminal and two terminal, plumose macrosetae, two vestigial mac-
rosetae on the lateral margin; baso-ischium of endopodite with obscurely demarcat-
ed “free” ischium, propodus with two fine serrate macrosetae on distal half, and dac-
tylus with two unequal, fine serrate macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with five ovate microsetae, female with five to six ovate micro-
setae, dactylus with one teazel macroseta on ventral margin and three rows of two,
two, and six ovate microsetae, respectively; first segment of exopodite with one
ovate microseta, second segment with three medial, two subterminal and two termi-
nal plumose macrosetae, lateral armature lacking.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with nine ovate microsetae, female with 10 to 11 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of two and five ovate microsetae,
respectively; first segment of exopodite with two ovate microsetae, second segment
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Figs. 269-274. Tethysbaena texana (Maguire, 1965), & and €. 269, palp mandible, ?. 270, palp maxilla 1,
Q. 271, maxilla 2, &. 272, maxilla 2, 2. 273, distal portion of basipodal endite of maxilliped, . (figs.
269-273 scale A). 274, endopodite of maxilliped, 3. (scale B). Scales indicated 0.1 mm.
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Figs. 275-279. Tethysbaena texana (Maguire, 1965), €. 275, distal portion of pereiopod 3. 276, distal por-
tion of pereiopod 6 (figs. 275-276 scale A). 277, pleopod 2 (scale C). 278, uropod. 279, telson (figs. 278-
279 scale B). Scales indicated 0.1 mm.
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with three medial, two subterminal and two terminal plumose macrosetae, lateral
armature lacking. :

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 12 ovate microsetae, female with 13 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and seven to eight ovate microsetae; first segment of
exopodite with five ovate microsetae, second segment with three medial, two sub-
terminal and two terminal plumose macrosetae, lateral armature lacking.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 15 ovate microsetae, female with 15 to 16 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and seven to eight ovate microsetae; first seg-
ment of exopodite with six to seven ovate microsetae, second segment with two
medial, one subterminal and two terminal plumose macrosetae, lateral armature
lacking,.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with 18 to 19 ovate microsetae, female with 19 to 20 ovate microset-
ae, dactylus with two teazel macrosetae on ventral margin and six to eight ovate
microsetae; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, and five ovate
microsetae.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 19 to 20 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and five to six ovate microsetae; exopodite 1-
segmented with one medial and one subterminal plumose macrosetae, two vestigial
macrosetae, one terminal and one lateral, and four ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 18 plumose macrosetae; endopodite bearing 13 to
16 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.97; anal lobes not
protruding beyond terminal stretch; stretch with distinct central protuberance.

Variability.— A slight variation exists in the number of plumose macrosetae of the
uropodal exopodite. In one female an aberrant second pereiopod was present with
two instead of one terminally implanted serrulate macrosetae (see also Stock &
Longley, 1981: 574, fig. 17).

Remarks.— With the redescription by Stock and Longley (1981) many question-
able observations by Maguire (1965) were clarified, but these authors overlooked one
very peculiar feature of this species, viz., male and female have a different number of
rake-like macrosetae on the basipodal endite 2 of the maxilla 2. The materials exam-
ined by Stock & Longley formed the majority of the material at my disposal, and the
maxillae 2 of their slides showed indeed the sexual dimophism noted above. This
species shows great resemblance to T. vinabayesi spec. nov., but can be distinguished



Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 167

instantly by the lower number of protuberances at the distal stretch of the telson (T.
texana: 1; T. vinabayesi: 3) and the presence of a well-developed unisetulate macroseta
on segment 3 of the palp of maxilla 1. More details to distinguish T. texana from T.
vinabayesi are discussed below under the latter species. Further resemblance exists to
members of the “T. argentarii -group” in the shape of the telson, except for the
absence of glandular macrosetae, the presence of a well-developed unisetulate mac-
roseta on segment 3 of the palp of maxilla 1, and the absence of lateral plumose mac-
rosetae on the pereiopodal exopodites in T. texana, are three major differences that
put this species apart.

Distribution.— The species has been reported from the Edwards Aquifer (Texas):
Ezells Cave at San Marcos (type-locality) (Maguire, 1964, 1965), Verstraeten Well No.
1 in Bexar County and City Water Board Artesian Pump Station Well in Bexar
County (Karnei, 1978), Artesian Well of the Southwest Texas State University Aquat-
ic Station at San Marcos (Longley, 1978), and the George Ligocky Farm Well No. H-5-
158 in Uvalde County (Stock & Longley, 1981).

Habitat.— Thus far Tethysbaena texana has been captured in small quantities in the
Artesian zone of the Edwards Aquifer. This aquifer is named for the geological for-
mation and associated limestones, which are of Cretaceous age (Kroschewsky, 1990).
The subterranean water plain, and subsequently its fauna, is of younger age (Kros-
chewsky, pers. comm.). Since T. texana shows such a large distribution throughout
the whole Edwards Aquifer it can be expected to be found together with a large
variety of other troglobites. In total the fauna of the Edwards Aquifer consists of at
least 35 to 40 troglobitic invertebrate and vertebrate species (for species lists see Red-
dell, 1970; Longley, 1981; Kroschewsky, 1990), of which several new species have
been described in the past decade (Holsinger & Longley, 1980; Hershler & Longley,
1986a; 1986b; 1987a; 1987b; Bowman, 1992). Information on the accompanying fauna
procured while capturing the specimens examined is not available to me. Together
with the type material of T. texana, Maguire (1965) only mentions the capture of
copepods. The water is characterized as “fresh and cool” (limnic) by Maguire (1965).

“T. vinabayesi -group”

This group of species is characterized by: a 7- to 8-segmented main flagellum of
the antenna 1; a mandibular palp with six plumidenticulate macrosetae on the sec-
ond segment; an obscure unisetulate macroseta of third segment of the palp of maxil-
la 1; endopodite of maxilla 2 with six simple macrosetae; maxilliped with seven to
eight terminally implanted plumidenticulate macrosetae on basipodite; pereiopods 2
to 5 with one lateral plumose macroseta on the second segment of exopodite, num-
ber of ovate microsetae on propodus of endopodite of pereiopods 2 to 7 sexually dif-
ferent; pleopod 1 with four dorsal subplumose macrosetae; distal margin of uropodal
endopodite slightly protruding beyond distal margin of first segment of exopodite;
telson somewhat longer than wide, anal lobes not protruding beyond terminal
stretch; stretch with three distinct protuberances, central protuberance flanked at
either side by a glandular simple macroseta.



168 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

4.4.2.18. Tethysbaena vinabayesi spec. nov.
(figs. 280-291)

Monodella sp.; (Orghidan), 1977: frontpage and photo 6.

Thermosbaenacea (partim); Orghidan & Nufiez Jimenez, 1977: 12; Stock, 1981b: 34; Stock, 1983b: 235;
Broodbakker, 1984b: 41.

Thermosbaenacés; Orghidan, Negrea & Vifia Bayes, 1977: 17.

Thermosbaenacea; Juberthie, Delamare Deboutteville, Vifia Bayes & Aminot, 1977: 44; Decou, 1981:
11.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Monodella (partim), Wagner; 1990: 123.

Material.— Cuba, Isla de Juventud (= Isla de Pinos): 6 3 &, 29 ¢ ? (6 with broodpouch), 3 fragmen-
tary specimens; Cuban-Dutch Biospeleological Exped. sta. 89/027, Cueva de Agua, near Nueva Gero-
na, Sierra de Casas; in lake at end of deep siphon, in fine mud and guano with vegetable detritus at
bottom of lake, water table at 20 m, water depth to 3.5 m, temperature 26.9°C, electric conductivity 720
nS/cm, Cvetkov net; collected by H.P. Wagner and N. Vifia Bayes; 23.v.1989; ZMA coll. no. C.A. 8157
[holotype], ZMA coll. no. C.A. 8158; COBEC; RMNH G 56 [all paratypes].

Accompanying fauna: Crustacea: Ostracoda, Copepoda; Oligochaeta.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2513 um
(holotype 2365 pm), of female up to 2539 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, three, and two long plumose
macrosetae on respective medial margins; main flagellum 7- to 8-segmented, last
segment with five simple macrosetae of unequal length (sub)terminally; accessory
flagellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with five teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5-segmented, last segment with five simple
macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: six plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with six to seven setules, third segment with one obscurely unisetulate mac-
roseta.

Maxilla 2: basipodal endite 1 with five plumidenticulate macrosetae; basipodal
endite 2 with 13 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing six simple macrosetae.

Maxilliped: first segment of male endopodite with three patches of tall and point-
ed club microsetae (diameter x height up to circa 0.3 x 4.25 pm) distolaterally, second
segment without club microsetae, third segment with two rows of two and four
(more dorsally) patches of tall and pointed club microsetae (diameter x height up to
circa 0.3 x 4.25 pm), fourth segment without club microsetae; basipodal endite bear-
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ing 13 to 14 plumidenticulate macrosetae with long setules, a tall one medially, seven
to eight long ones terminally, three shorter ones subterminally, and one or two sub-
laterally, and with an additional much stouter plumidenticulate macroseta implanted
submedially; exopodite 2-segmented, distal segment with two terminal, one sub-
terminal and one medial plumose macrosetae.

Gnathopod: basal segment with one plumose macroseta; exopodite with two
medial, two subterminal and two terminal, plumose macrosetae, and two vestigial
macrosetae on the lateral margin; baso-ischium of endopodite with indistinct ischi-
um, propodus with two fine serrate macrosetae on distal half, and dactylus with two
unequal, fine serrate macrosetae on ventral margin.

Pereiopod 2: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with seven ovate microsetae, female with seven to nine ovate
microsetae, dactylus with one teazel macroseta on ventral margin and two rows of
three and four ovate microsetae, respectively; first segment of exopodite without
ovate microseta, second segment with three medial, two subterminal, two terminal
and one lateral plumose macrosetae.

Pereiopod 3: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with 11 ovate microsetae, female with 12 to 13 ovate microsetae,
dactylus with two teazel macrosetae on ventral margin and two “rows” of one and
six ovate microsetae, respectively; first segment of exopodite with three ovate micro-
seta, second segment with two medial, two subterminal, two terminal and one later-
al plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, both
male and female with 13 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two “rows” of one and six ovate microsetae, respectively; first
segment of exopodite with three ovate microsetae, second segment with three medi-
al, two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 13 ovate microsetae, female with 13 to 14 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and five to six ovate microsetae; first segment of
exopodite with four to five ovate microsetae, second segment with one medial, one
subterminal and two terminal plumose macrosetae, and one vestigial lateral macro-
seta.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, male with 14 to 15 ovate microsetae, female with 15 to 16 ovate microset-
ae, dactylus with two teazel macrosetae on ventral margin and three to four ovate
microsetae; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, and three ovate
microsetae.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, both male and female with 15 to 16 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and three ovate microsetae; exopodite 1-seg-
mented with one medial and one subterminal plumose macrosetae, two vestigial
macrosetae, one terminal and one lateral, and three ovate microsetae.
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First pleopod with four dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of three cuspidate macrosetae and two plumose macrosetae, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 15 to 17 plumose macrosetae; endopodite bearing 11
to 13 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.97; anal Iobes not
protruding beyond terminal stretch; stretch with three distinct pointed central protu-
berances, the central one flanked at either side by a glandular simple macroseta (type
I1A1).

Variability.— Apart from the slight variability of the plumose macrosetae on the
uropodal rami, slight fluctuation in the number of plumidenticulate macrosetae on
the basipodal endite of the maxilliped was noted (13 to 14, the large stouter plumid-
enticulate macroseta excluded).

Remarks.— As remarked above T. texana shows a close morphological resem-
blance to T. vinabayesi. Except for the larger number of protuberances on the terminal
stretch of the telson, the presence of an obscurely unisetulate macroseta on segment 3
of the palp of maxilla 1, and the absence of sexual dimorphism in the number of plu-
midenticulate macrosetae on the basipodal endite of the maxilliped, more differen-
tiating character states can be noted in the number of plumidenticulate macrosetae
on segment 2 of the mandibular palp (T. texana: 8; T. vinabayesi: 6), armature of the
endopodite of the male maxilliped, presence of lateral plumose macrosetae on the
pereiopodal exopodites, the (sometimes slightly) different number of ovate microset-
ae on propodus, dactylus, and exopodites of the pereiopods, the number of dorsal
subplumose macrosetae on the pleopod 1 (T. texana: 3; T. vinabayesi: 4), the number of
cuspidate macrosetae on segment 1 of the uropodal exopodite (T. texana: 5; T. vina-
bayesi: 3), the lower number of plumose macrosetae on both uropodal rami in T. vina-
bayesi, and the presence of two glandular macrosetae on the terminal stretch of the
telson of T. vinabayesi (absent in T. texana). The only other species that shows some
resemblance to T. vinabayesi in telson shape is T. aiakos spec. nov., also with three pro-
tuberances on the terminal stretch, but for the rest is quite distinct in several other
specific characters. The lateral protuberances on the terminal stretch of T. .aiakos,
however, are not pointed, but small lobelike swellings; the three pointed protuber-
ances on the terminal stretch prove to be a unique character to distinguish this spe-
cies from all its congeners.

Etymology— I have much pleasure to name this new species after Dr Nicasio
Vifia Bayes (Centro Oriental de Biodiversidad y Ecosistemas, Santiago de Cuba,
Cuba), who was my counterpart during the Cuban-Dutch Biospeleological Expedi-
tion.

Distribution.— Thus far T. vinabayesi has been found in one Cuban locality only,
the Cueva de Agua, near Nueva Gerona, Isla de Juventud (= Isla de Pinos).

Habitat— The cave is located in the karstic area in the north of the island, and is
of Pliocene age (Weyl, 1966; Nufiez Jiménez et al., 1972). The cave itself is very
humid, the water temperature reached 26.9°C at an aerial temperature of 26.0°C.

When the second Cuban-Romanian Expedition visited the Cueva de Agua, an
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Figs. 280-285. Tethysbaena vinabayesi spec. nov., holotype 3. 280, palp mandible, 8. 281, palp maxilla 1,
8. 282, distal portion of basipodal endite of maxilliped, & (figs. 280-282 scale B). 283, endopodite of
maxilliped, & (scale A). 284, detail microsetae at distal portion of endopodite segment 1 of maxilliped
(extremely enlarged), 3. 285, detail microsetae at distal portion of endopodite segment 3 of maxilli-
ped (extremely enlarged), &. Scales indicated 0.1 mm.
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Figs. 286-290. Tethysbaena vinabayesi spec. nov., holotype 3. 286, maxilla 2 (scale C). 287, distal portion
of pereiopod 3. 288, distal portion of pereiopod 6. 289, pleopod 2 (scale B). 290, telson (figs. 287-288
and 290 scale A). Scales indicated 0.1 mm.
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Fig. 291. Tethysbaena vinabayesi spec. nov., uropod, paratype d. Scale indicated 0.1 mm.
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immense population of thermosbaenaceans was encountered (Orghidan et al., 1977;
Juberthie et al., 1977; Decou, 1981). Also the bat Nyctiellus (= Natalus lepidus (Gervais,
1837)?) was abundantly present (Vifia Bayes, pers. comm.). When the Cuban-Dutch
Biospeleological Expedition visited the cave, no bats were observed, and the lake
was polluted with bottles, plastic, and even a car-battery was observed in the water.
According to Mr Augusto Martinez (president of the Speleological Society of Isla de
Juventud) the bats were gone for some time, and the amount of guano at the bottom
of the lake was distinctly less than before. Therefore it was no surprise that visually
no animal life was observed. The stygobionts presumably had retreated deeper
(inaccessable) into the groundwater plain. Fortunately, after our intensive sampling
some animals have been encountered in the guano sampled at the bottom of the lake.
The accompanying fauna collected by the Cuban-Dutch Biospeleological Expedition
consisted of Ostracoda, Copepoda, and Oligochaeta. Orghidan et al, 1977, also
reported the occurence of Cladocera (Crustacea), Copepoda (Crustacea), Diptera
(Insecta), Coleoptera (Insecta), and Typosyllis sp. (Polychaeta). The water can be char-
acterized as limnic. As all the specimens of T. vinabayesi were found in the guano
sample only, it is most likely a benthic species.

“T. argentarii-group”

This group of species is characterized by: a 9- to 12-segmented main flagellum of
the antenna 1; a mandibular palp without a fixed number of plumidenticulate mac-
rosetae on the second segment; second segment of endopodite of maxilla 1 with one
simple macroseta; endopodite of maxilla 2 with four to six simple macrosetae; maxil-
liped with eight or more terminally implanted plumidenticulate macrosetae on basi-
podite; pereiopods 2 to 5 with none, one or two lateral plumose macrosetae on the
second segment of exopodite; number of ovate microsetae on propodus of endopo-
dite of pereiopods 2 to 7 sexually different; pleopod 1 with three dorsal subplumose
macrosetae; distal margin of uropodal endopodite not protruding beyond distal mar-
gin of first segment of exopodite; telson somewhat longer than wide, anal lobes not
protruding beyond terminal stretch; stretch with distinct central protuberance,
flanked at either side by one glandular simple macroseta.

4.4.2.19. Tethysbaena argentarii (Stella, 1951)
(figs. 292-301)

Monodella argentarii Stella, 1951a: 2, figs. 1-21; Stella, 1951b: 227, figs. 1-4; Stella, 1953: 226, figs. 1-9; S.L.
Karaman, 1953: 57; Stella & Baschieri Salvadori, 1954: 441, 467, pl. 1 fig. 2; Taramelli, 1954: 10, 12;
Stella, 1955: 464; Siewing, 1958: 197; Stella, 1959: 121, figs. 1-6, pls. 1-2; Barker, 1959: 209; Monod,
1960: 528; Delamare Deboutteville, 1960: 248, 630, figs. 91d, 92d; Barker, 1960: 253; Pér, 1963: 49;
Gordon, 1964: 153 figs. 1B-B’; Vandel, 1964: 144; Maguire, 1965: 149; Fryer, 1965: 49, figs. 1-22;
Straskraba, 1967: 193; Green, 1967: 168; Medtrov & Lattinger-Penko, 1969: 112; Kaestner, 1970: 369;
Zilch, 1972: 81, fig. 1b; Sieg, 1983a: 36; Sieg, 1984: 27; Pesce, 1985: 131, 144; Stock, 1986a: 587;
Schram, 1986: 219; Mestrov & Cals, 1991: 42; Pretus, 1991: 235, figs. 3.11e, 3.11g; Casanova, 1993:
145, figs. la-c.

Monodella argentarii (partim); Rouch, 1965: 726; Stock, 1976: 56; Pinkster, 1978: 234; Abele, 1982: 276;
Chelazzi & Messana, 1982: 170; Stock, 1986a: 588; Schram, 1986: 221; Cals & Monod, 1988: 342.

Monodella (partim); Wagner, 1990: 123.
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Material.— Italy: 1 8, 2 2 ¢; Prov. Toscana, Grotta di Monte Argentario; collected by E. Stella; ZMA
coll. no. C.A. 8004 [topotypes].

- 2 2 9; same locality; collected by R. Zilch;.viii.1969; ZMA coll. no. C.A. 8102 (1 specimen) [topo-
types].

-5 29, same locality; 1971; collection Cl. Delamare Deboutteville; MP Th. 30 to MP Th. 32 (set of 13
slides with wholemounts and partially dissected specimens) [topotypes].

Description.— Body length (antennae 1 and 2 excluded) of male up to 2000 pm, of
female up to 3364 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with five, five, and two long plumose mac-
rosetae on respective medial margins; main flagellum 10-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with four simple macrosetae of unequal length (sub)ter-
minally.

Antenna 2: peduncular segments 4 and 5 with four teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5- to 6-segmented, last segment with five sim-
ple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: nine plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with 10 to 11 setules, third segment with one obscurely unisetulate macrose-
ta.

Maxilla 2: basipodal endite 1 with six plumidenticulate macrosetae; basipodal
endite 2 with 16 to 17 rake-like serrate macrosetae at terminal margin, and two modi-
fied longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing six simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with seven patches of tall pointed club microsetae (diameter x
height up to circa 0.5 x 2.5 um) on the distal portion, third segment with seven patch-
es of tall pointed club microsetae (diameter x height up to circa 0.5 x 2.5 um), fourth
segment without patches of club microsetae; basipodal endite bearing 12 to 14 plu-
midenticulate macrosetae with long setules, none medially, eight to ten long ones ter-
minally, three shorter ones subterminally, and one or two sublaterally, and with an
additional much stouter plumidenticulate macroseta implanted submedially; exopo-
dite 2-segmented, distal segment with two terminal, two subterminal and one medi-
al plumose macrosetae.

Gnathopod: basal segment with up to three plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and two lateral plumose macrosetae;
baso-ischium of endopodite with obscurely demarcated “free” ischium, propodus
with two fine serrate macrosetae on distal half, and dactylus with two unequal, fine
serrate macrosetae on ventral margin.

Pereiopod 2: ischiomerus of endopodite with one ovate microseta mediodorsally
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Figs. 292-298. Tethysbaena argentarii (Stella, 1951), & and Q. 292, palp mandible, . 293, palp maxilla 1,
2. 294, maxilla 2, 2. 295, distal portion of basipodal endite of maxilliped, ¢.296, endopodite of maxil-
liped, & (scale C). 297, distal portion of pereiopod 3, ¢ (scale B). 298, pleopod 2, & (figs. 292 - 295 and
298 scale A). Scales indicated 0.1 mm.
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301

Figs. 299-301. Tethysbaena argentarii (Stella, 1951), €. 299, distal portion of pereiopod 6. 300, uropod.
301, telson. Scale indicated 0.1 mm.
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implanted, propodus with two teazel macrosetae medially on ventral margin, male
with 13 ovate microsetae, female with 14 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and two rows of three and ten ovate microsetae,
respectively; first segment of exopodite without ovate microseta, second segment
with three medial, two subterminal, two terminal and two lateral plumose macro-
setae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 13 ovate microsetae, female with 16 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and two rows of three and nine ovate microsetae,
respectively; first segment of exopodite with three ovate microsetae, second segment
with three medial, two subterminal, two terminal and two lateral plumose macroset-
ae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 13 to 14 ovate microsetae, female with 17 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of three and eight ovate micros-
etae, respectively; first segment of exopodite with four ovate microsetae, second seg-
ment with three medial, two subterminal, two terminal and two lateral plumose
macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 14 to 15 ovate microsetae, female with 21 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of three and eight ovate micros-
etae, respectively; first segment of exopodite with five ovate microsetae, second seg-
ment with two medjial, two subterminal, two terminal and two lateral plumose mac-
rosetae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 16 ovate microsetae, female with 21 ovate microsetae, dactylus with two teazel
macrosetae on ventral margin and seven ovate microsetae; exopodite 1-segmented
with one medial and one subterminal plumose macroseta, two vestigial macrosetae,
one terminal and one lateral, and three ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 17 ovate microsetae, female with 22 to 23 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and six ovate microsetae; exopodite 1-segment-
ed with one medial and one subterminal plumose macroseta, one vestigial terminal
macroseta, and three ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macroseta.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of one cuspidate macroseta and two plumose macrosetae, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 20 to 22 plumose macrosetae; endopodite bearing 11
to 16 plumose macrosetae.
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Telson: somewhat longer than wide, mean width/length ratio 0.98; anal lobes not
protruding beyond terminal stretch; stretch with distinct central protuberance,
flanked at either side by one glandular simple macroseta.

Variability.— Slight variation was observed in the number of flagellum segments
of antenna 1, the number of setules on segment 2 of maxilla 1, the number of rake-
like macrosetae of basipodal endite 2 of maxilla 2, the number of terminal plumiden-
ticulate macrosetae on the basipodite of the maxilliped, and the number of plumose
macrosetae on the uropodal rami.

Remarks.— Actually the five species of the “T. argentarii-group” fall apart into two
sub-groups. With the aid of the SEM, or after staining the cuticula with Black Chlora-
zol B, one can reveal the presence or absence of scutellated scales on the body. In
Tethysbaena argentarii (Stella, 1951a), T. halophila (S.L. Karaman, 1953), and T. aiakos
spec. nov,, scutellated scales ar absent. In T. scabra (Pretus, 1991) and T. siracusae spec.
nov. these scales cover the whole body. Rouch (1965) synonymized T. halophila with
T. argentarii, and also considered specimens from the Peleponnesos (Greece) identi-
cal, having overlooked some subtle but important differences. There are, however,
differences in the number of plumidenticulate macrosetae on segment 2 of the man-
dibular palp, the number of setules on the unisetulate macroseta of the palp of maxil-
la 1, the absence of a plumidenticulate macroseta on the medial margin of the maxil-
liped in T. argentarii (present in T. halophila and T. aiakos), the rugosities present on the
endopodite of the male maxilliped, the (slightly different) number of ovate microset-
ae on the pereiopods, and the mean width/length ratio of the telson. For detailed
information on specific differences of the members of this species-group one is
referred to table 2 (p. 202).

Distribution.— So far this species was collected only in the lakes in «Punta degli
Stretti», Grotta di Monte Argentario, Tuscany Province, Italy.

Habitat.— The lakes in which T. argentarii occurs are situated in a karstic cave of
Pliocene to Pleistocene age (Ducci & Segre, 1950). The water is oligohaline (based on
Fryer, 1965: table 1), but the animals even can survive to some extent euhaline envi-
ronments under laboratory conditions (Fryer, 1965: 55). During the year the tempera-
ture of the lakes varies between 13 and 19°C (Stella, 1951b). Stella & Baschieri Salva-
dori (1954) published an account of all species found at the cave. The following have
been found together with T. argentarii: the amphipod Salentinella denticulata Baschieri
Salvadori, 1952, the ostracods Notodromas persica Gurney, 1921, ?Cavernocypris subter-
ranea (Wolf, 1919), the copepods Tropocyclops prasinus (Fischer, 1860), Paracyclops fim-
briatus (Fischer, 1853), Diacyclops crassicaudis cosana Stella & Baschieri Salvadori, 1954
(originally described as variety) Nitocra lacustris (Schmankevich, 1875), and the
hydroid Chlorohydra viridissima (Pallas, 1766). T. argentarii is essentially a benthic
organism.

Important information on reproduction and development was published by Stella
(1955; 1959) and an anatomical study has been done by Taramelli (1954).

4.4.2.20. Tethysbaena halophila (S.L. Karaman, 1953)
(figs. 302-312)

Monodella halophila S.L. Karaman, 1953: 57, 1 pl,, figs. 1-24; Stella & Baschieri Salvadori, 1954: 468;
Taramelli, 1954: 10; Siewing, 1958: 197, figs. 40D-E; Stella, 1959: 121; Barker, 1960: 209; Monod,
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1960: 528, fig. 3; Delamare Deboutteville, 1960: 248, 630, figs. 91c, 92a, 93; Barker, 1960: 253; Pér,
1962: 306; Pér, 1963: 49; Vandel, 1964: 144, fig. 20; Maguire, 1965: 149; Fryer, 1965: 50; Stragkraba,
1967: 193; Green, 1967: 168; Hessler, 1969: fig. 183; Mestrov & Lattinger-Penko, 1969: 112; Kaestner,
1970: 367, 369; Zilch, 1972: 81; Sieg, 1983a: 39; Sieg, 1984: 29; Mestrov & Cals, 1991: 42; Pretus, 1991:
235.

Monodella argentarii (partim); Rouch, 1965: 726; Stock, 1976: 56; Pinkster, 1978: 234; Abele, 1982: 276;
Chelazzi & Messana, 1982: 170; Stock, 1986a: 588; Schram, 1986: 221; Cals & Monod, 1988: 342.

Monodella argentarii; Sket, 1986: 327, 329, 330, 334; Sket, 1988a: 66, 69. [non Stella, 1951]

Monodella (partim); Botosaneanu & Delamare Deboutteville, 1967: 22; Wagner, 1990: 123.

Thermosbaenacea (partim); Sket et al., 1991: 43.

Material— Croatia: 1 &, 1 juvenile; Prov. Dalmatia, Cavtat, Aesculapius cave; collected with the aid
of a Cvetkov net in lake; collected by J.H. Stock; 17.vi.1961; ZMA coll. no. C.A. 8005 [topotypes].

-7 33, 43 22 (1 with broodpouch), 6 juveniles; Prov. Dalmatia, Kornati Archipelago, Kukuljar
Island; in small cave, at 5 m depth, salinity 35%; collected by B. Sket; 8.viii.1977; ZMA coll. no. C.A.
8103; RMNH G 52; UEKL.

-11 83, 64 ? 2 (5 with broodpouch), 1 juvenile; Prov. Dalmatia, Korcula Island, Vrbovica; in well,
salinity 18%; vii.1975; ZMA coll. no. C.A. 8104; RMNH G 53; UEKL.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2951 um, of
female up to 3645 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with four, five, and two long plumose
macrosetae on respective medial margins; main flagellum 9-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segment 4 with three, and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margin; flagellum 5- to 6-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: eight plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with seven to eight setules, third segment with one obscurely unisetulate
macroseta.

Maxilla 2: basipodal endite 1 with six plumidenticulate macrosetae; basipodal
endite 2 with 15 (in topotypic material examined) to 17 (in very large individuals
from Korcula) rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with seven more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing five simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two rows of two and four (somewhat more dorsal} patches of
tall pointed club microsetae (diameter x height up to circa 0.5 x 3.0 um) on distal por-
tion, third segment with two rows of two and four (somewhat more dorsal) patches
of tall pointed club microsetae (diameter x height up to circa 0.5 x 2.5 um), fourth
segment without patches of club microsetae; basipodal endite bearing 13 plumiden-
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Figs. 302-306. Tethysbaena halophila (S.L. Karaman, 1953), &. 302, palp mandible. 303, palp maxilla 1, 3.
304, distal portion of basipodal endite of maxilliped (figs. 302-304 scale B). 305, endopodite of maxilli-
ped (scale A). 306, detail microsetae at distal portion of endopodite segment 3 of maxilliped (extreme-
ly enlarged). Scales indicated 0.1 mm.
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Figs. 307-309. Tethysbaena halophila (S.L. Karaman, 1953), 8. 307, maxilla 2 (scale B). 308, distal portion
of pereiopod 3. 309, distal portion of pereiopod 6 (figs. 308-309 scale A). Scales indicated 0.1 mm.
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Figs. 310-312. Tethysbaena halophila (S.L. Karaman, 1953), 8. 310, pleopod 2 (scale C). 311, uropod

(scale A). 312, telson (scale B). Scales indicated 0.1 mm.
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ticulate macrosetae with long setules, a tall one medially, eight long ones terminally,
three shorter ones subterminally, and one sublaterally, and with an additional much
stouter plumidenticulate macroseta implanted submedially; exopodite 2-segmented,
distal segment with two terminal, two subterminal and one medial plumose macro-
setae.

Gnathopod: basal segment with up to three plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and two lateral plumose macrosetae;
baso-ischium of endopodite with indistinct ischium, propodus with three fine serrate
macrosetae on distal half, and dactylus with two unequal, fine serrate macrosetae on
ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, male with 12 ovate microsetae, female with 13 ovate microsetae, dac-
tylus with two teazel macrosetae on ventral margin and two rows of two and five
ovate microsetae, respectively; first segment of exopodite without ovate microseta,
second segment with three medial, two subterminal, two terminal and two lateral
plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macroseta medially on ventral margin, male
with 12 to 13 ovate microsetae, female with 14 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of two and five ovate microsetae,
respectively; first segment of exopodite with three ovate microsetae, second segment
with three medial, two subterminal, two terminal and two lateral plumose macro-
setae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macrosetae medially on ventral margin, male
with 13 to 15 ovate microsetae, female with 16 to 17 ovate microsetae, dactylus with
two teazel macrosetae on ventral margin and two rows of two and five ovate micros-
etae, respectively; first segment of exopodite with five ovate microsetae, second seg-
ment with three medial, two subterminal, two terminal and two lateral plumose
macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 15 to 16 ovate microsetae, female with 20 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of two and five ovate microsetae,
respectively; first segment of exopodite with five ovate microsetae, second segment
with two medial, two subterminal, two terminal and two lateral plumose macro-
setae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
with 16 ovate microsetae, female with 21 to 22 ovate microsetae, dactylus with two
teazel macrosetae on ventral margin and two rows of two and five ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, and four ovate
microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with one teazel macroseta medially on ventral margin, male
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with 18 ovate microsetae, female with 24 ovate microsetae, dactylus with two teazel
maciosetae on ventral margin and two rows of two and five ovate microsetae,
respectively; exopodite 1-segmented with one medial and one subterminal plumose
macrosetae, two vestigial macrosetae, one terminal and one lateral, and three ovate
microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of one cuspidate macrosetae and two plumose macrosetae, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 19 to 22 plumose macrosetae; endopodite bearing
19 to 21 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.92; anal lobes not
protruding beyond terminal stretch; stretch with distinct central protuberance,
flanked at either side by one glandular simple macroseta.

Variability— A remarkable variation exists in the number of rake-like macrosetae
on basipodal endite 2 of maxilla 2. In most of the material 17 rake-like macrosetae
were observed, but 15 or 16 have been observed in some. The topotypic (immature)
male showed 15 rake-like macrosetae, but no further differences could be found
between this specimen and the materials from Kukuljar Island and Korcula Island. In
general some variation exists in the number of flagellum segments of antenna 1.

Remarks.— Distinctive characters from the other members of the “T. argentarii-
group” have been mentioned in the discussion of T. argentarii. For more information
on specific differences with the other members of this species-group one is referred
to table 2 (p. 202).

Distribution.— Apart from the type locality, the Aesculapius Cave at Cavtat, near
Dubrovnik, the species is also reported from the Kornati Islands (Sket, 1986): Losinj
Island, Kornati Island and Zut Island, Kvarner Islands (Sket, 1988a), all on the Adri-
atic coast of the former Yugoslavia.

Habitat.— The wells and caves on the mainland and the Kvarner Islands where T.
halophila was found, are located in deposits of Pliocene age. The islands were separat-
ed from the continent by the post-pleistocene marine transgression (Sket, 1988a).
This species seems to have a preference for environments with apparently quite
unfavourable conditions, with a near abscence of oxygen and a lot of H,S. The salin-
ity of the water varies from 0.5 to 30%o, thus can be characterized as oligohaline to
polyhaline. Under polyhaline conditions (salinity 18-30%.) populations are quite
dense, but under mesohaline conditions (salinity 5-18%o) T. halophila reaches excep-
tional densities and is the sole inhabitant of this realm with the exception of an occa-
sional amphipod (Niphargus salonitanus S.L. Karaman, 1950 and N. hebereri Schellen-
berg, 1933). Under oligohaline conditions (salinity 0.5-5%o) only a few isolated speci-
mens were captured by Sket (1986). In the same paper Sket also gives an account of
the fauna accompanying T. halophila. In polyhaline waters he mentions copepods
from Kukuljar; in oligohaline waters occur dense populations of the amphipods Had-
zig spec. and Niphargus spec., and the copepod Diacyclops spec. Less abundant are
oligochaetes of the family Enchytraeidae and gastropod molluscs of the genus Hauf-
fenia, as well as occasional specimens of the amphipod Niphargus salonitanus S.L.
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Karaman, 1950, the copepods Acanthocyclops gordani Petkovski, 1971 and Diacyclops
bicuspidatus odessanus (Schmankevich, 1873), the ostracod Cypria lacustris G.O. Sars,
1890, the isopod Proasellus coxalis (Dollfus, 1892) (= subspecies lucifugus (Deeleman-
Reinhold, 1965)?) and the oligochaete Trichodrilus spec.

4.4.2.21. Tethysbaena aiakos spec. nov.
(figs. 313-323)

Monodella argentarii; Rouch, 1965: 718, figs. 1-17; Pesce & Maggi, 1983: 17, 25; Pretus, 1991: 235. [non
Stella, 1951]

Thermosbaenacés; Bou, 1975: 106, 109.

Monodella argentarii (partim); Pinkster, 1978: 234; Schram, 1986: 221.

Monodella (partim); Botosaneanu & Delamare Deboutteville, 1967: 22; Wagner, 1990: 123.

Material.— Greece: 12 3 &, 61 2  (many damaged); St. n.G/109, Peleponnesos, Ghiton, well at ca. 10
m from seashore; coarse sand, organic clay, water table at 5.9 m, water depth 0.6 m, salinity 3.8%o, pH
7.2, aerial temp. 22.4°C, water temp. 19.5°C; collected by G. L. Pesce, D. Maggi & G. Silverii; 11.iv.1978;
ZMA coll. no. C. A. 8237 [holotype]; ZMA coll. no. C. A. 8238, RMNH G 50; ULA [all paratypes].
Accompanying fauna: Crustacea: Amphipoda (Salentinella angelieri Ruffo & Delamare Deboutteville,
1952; Niphargus spec.); Ostracoda (Cytheridae); Copepoda (Halicyclops cf. rotundipes (Kiefer, 1935), Tro-
pocyclops prasinus (Fischer, 1860), Thermoscyclops oblongatus (G. O. Sars, 1927), Attheyella (Attheyella)
crassa (G. O. Sars, 1863), Canthocampthus staphylinus (Jurine, 1820)); Insecta: Diptera larvae; Oligochae-
ta (Tubuficidae); Hydrachnida.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2794 pm
(holotype), of female up to 3324 um in the material studied.

Antenna 1: peduncular segments 1 to 3 with five, five, and two long plumose mac-
rosetae on respective medial margins; main flagellum 11- to 12-segmented, last seg-
ment with five simple macrosetae of unequal length (sub)terminally; accessory fla-
gellum 5-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally.

Antenna 2: peduncular segments 4 and 5 with five teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5-segmented, last segment with five simple
macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: seven plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: endopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with seven to nine setules, third segment with one obscure unisetulate mac-
roseta in male, in female more developed (less, however, than in T. juglandis, the “ T.
relicta-group”, and the “T. texana-group”) unisetulate macroseta with three setules.

Maxilla 2: basipodal endite 1 with six plumidenticulate macrosetae; basipodal
endite 2 with 15 to 16 rake-like serrate macrosetae at terminal margin, and two modi-
fied longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing four simple macrosetae.
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Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with four patches of club microsetae on the distal portion, third seg-
ment with four patches of club microsetae, fourth segment without patches of club
microsetae; basipodal endite bearing 13 plumidenticulate macrosetae with long
setules, a tall one medially, eight long ones terminally, three shorter ones subtermi-
nally, and one sublaterally, and with an additional much stouter plumidenticulate
macroseta implanted submedially; exopodite 2-segmented, distal segment with two
terminal, two subterminal, one medial, and one lateral plumose macrosetae.

Gnathopod: basal segment with one plumose macroseta; exopodite with three
medial, two subterminal, two terminal and two lateral plumose macrosetae; baso-
ischium of endopodite with indistinct ischium, propodus with three fine serrate mac-
rosetae on distal half, and dactylus with two unequal, fine serrate macrosetae on
ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, male with 13 ovate microsetae, female with 10 ovate microsetae, dac-
tylus with one teazel macroseta on ventral margin and two rows of four and five
ovate microsetae, respectively; first segment of exopodite without ovate microseta,
second segment with three medial, two subterminal, two terminal and two lateral
plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 13 to 14 ovate microset-
ae, female with 11 to 12 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two rows of four and five ovate microsetae, respectively; first
segment of exopodite with five ovate microsetae, second segment with three medial,
two subterminal, two terminal and two lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 14 to 15 ovate microset-
ae, female with 13 to 14 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two rows of four and five ovate microsetae, respectively; first
segment of exopodite with five ovate microsetae, second segment with three medial,
two subterminal, two terminal and two lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 15 to 16 ovate microset-
ae, female with 15 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of four and five ovate microsetae, respectively; first segment of
exopodite with four ovate microsetae, second segment with two or three medial, two
subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 19 to 20 ovate microset-
ae, female with 15 ovate microsetae, dactylus with one teazel macroseta on ventral
margin and two rows of four and five ovate microsetae, respectively; exopodite 1-
segmented with one medial and one subterminal plumose macrosetae, two vestigial
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Figs. 313-318. Tethysbaena aiakos spec. nov., holotype & and paratype 2. 313, palp mandible, 3. 314,
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Figs. 319-323. Tethysbaena aiakos spec. nov., holotype &. 319, distal portion of pereiopod 3. 320, distal
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macrosetae, one terminal and one lateral, and three ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 21 to 22 ovate microset-
ae, female with 16 to 17 ovate microsetae, dactylus with one teazel macroseta on
ventral margin and two rows of two and five ovate microsetae, respectively; exopo-
dite 1-segmented with one medial and one subterminal plumose macrosetae, one
vestigial terminal macroseta, and two ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of one cuspidate macroseta and two plumose macrosetae, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 16 to 17 plumose macrosetae; endopodite bearing
17 to 23 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.96; anal lobes not
protruding beyond terminal stretch; stretch with three protuberances, viz. a pointed
central protuberance and two Iobe-like swellings at the distolateral corners, central
one flanked at either side by a glandular simple macroseta.

Variability.— Some peculiar variation is observed in several specific characters.
The first peduncular segment of antenna 1 has generally five (but six in one female)
plumose macrosetae along its medial margin. The same female showing this feature,
also has a tiny tenth setule on the unisetulate macroseta of the right maxilla 1. By
contrast the holotype has 16 rake-like macrosetae on basipodal endite 2 of its left
maxilla 2. The holotype had eight plumose macrosetae on the exopodite of pereio-
pod 5 instead of the usual number of seven. No exception to the rule formed the uro-
pod, with a variable number of plumose macrosetae on its rami.

Remarks.— Characters distinguishing T. aiakos from the other members of the “T.
argentarii-group” can be found in the distinctly larger number of segments of anten-
na 1, the lower number of ovate microsetae on the propodus of the pereiopods in the
female (usually the number in the male is lower than in the female), and a lobe-like
swelling present at the distolateral corners of the stretch of the telson, so that the ter-
minal stretch shows three protuberances (one pointed, two blunt) in contradiction to
the usual central single pointed one in the other species of the “T. argentarii-group”.
For detailed information on specific differences with the other members of this spe-
cies-group one is referred to table 2 (p. 202).

Although Rouch (1965) found several of the characteristic differences I observed
too, he did not recognize their importance as discriminative among species. I can
imagine that the specific characters were not recognized at that time, seen in the light
that all species were considered belonging to Monodella, the characters of the type
species being quite distinct from the species that are now considered to represent
Tethysbaena.

The specimens at my disposal have first antennae with a main flagellum of at
least 11 segments. The largest number counted by me was 12, but the distal portion
of the terminal segment was incomplete, so it very well might be possible that more
segments were present. Rouch (1965: 720) counted in one of his specimens 14 seg-
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ments.

Etymology.— This species is named after Aiakos, who in Greek mythology was
the son of Zeus and the nymph Aigina, and became after his death gatekeeper of the
Hades.

Distribution.— Tethysbaena aiakos is known from a well at Ghiton, Peleponnesos,
Greece. Most probably specimens of this new species have been collected before by
H. Coiffait from lakes in the Glyfada Cave at the Bay of Dirou, Peleponnesos (Rouch,
1965), but these specimens were unfortunately lost (Rouch, in litt. 15-X-1988). Bou
(1975) collected additional specimens at the Glyfada cave, and reports finding
“Monodella argentarii “ in the nearby situated cave Alépotrypa no. 923. This material
was not available for my study.

Habitat.— The area from which T. aiakos was collected originated most probably at
the end of the Pliocene to lower Pleistocene (Dermitzakis, 1990; Kemperman, 1992).
With a salinity of 3.8%o, the water can be characterized as oligohaline. Sket (1986:
334) suggests the water of the Glyfada cave is oligohaline. Most of the accompanying
fauna collected at the type locality of T. aiakos are epigean dispersionalists. Only a
few true stygobionts were collected: the amphipods Salentinella angelieri Ruffo &
Delamare Deboutteville, 1952, and Niphargus spec. Bou (1975) mentions the amphi-
pod Salentinella angelieri, and copepods (Cyclopidae and Harpacticoidae) as accom-
panying faunal elements at the Glyfada cave. In the Alépotrypa cave the amphipods

Salentinella angelieri and Bogidiella cerberus Bou & Ruffo, 1979 form the accompanying
fauna.

4.4.2.22. Tethysbaena scabra (Pretus, 1991)
(figs. 324-333)

Monodella sp.; Orghidan, Dumitresco & Georgesco, 1975: 13, 15; Stock, 1978: 89; Gourbault & Lescher-
Moutoué, 1979: 49, 50; Pretus, 1982: 239, fig. 37.

Monodella spec. 3; Pinkster, 1978: 234.

Monodella argentarii; Fornés et al., 1989: 59; Pretus, 1989: 63. [non Stella, 1951)

Monodella argentarii (partim); Cals & Monod, 1988: 342.

Monodella (partim); Wagner, 1990: 123.

Monodella scabra Pretus, 1991: 237, figs. 3.6-3.7, 3.11a-d, 3.11f, 3.12-3.13.

Material— Spain, Balearic Islands, Menorca: 7 83, 123 ¢ 2, 8 juveniles; Sant Lluis, Cova de ses
Figueres; electric conductivity 745-2240 pS/cm, chlorinity 2-6 mg/; collected by J. Ll. Pretus, M. Trias,
J. Damians and L1. Garcia; 27.vi.1987; ZMA coll. no. C. A. 8223; RMNH G 57 [all syntypes].
Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Isopoda
(Typhlocirolana moraguesi Racovitza, 1905).

Spain, Balearic Islands, Mallorca: 5 3 3, 24 ? %, 6 fragmentary specimens; Grotte du Port Majorque;
13.ii.1970; collection Cl. Delamare Deboutteville; MP th. 6 to MP th. 29 (set of 32 slides with whole-
mounts and partially dissected specimens).

-2 338,74 29 (or fragmented specimens); Cueva del Drach; 30.v.1971; collection Cl. Delamare
Deboutteville; MP.

-16 33, 44 2 2 (6 with broodpouch), 6 juveniles; sta. PMX 4, Sa Porassa, E of Aeroclub Bar (W of
Magaluf); well with ruined mill, water table close under mowing field, sandy water, water depth 2.5
m, chlorinity 2400 mg/1; collected by J.H. Stock; 28.xii.1977; ZMA coll. no. C. A. 8224.

Accompanying fauna: Crustacea: Isopoda (Typhlocirolana moraguesi Racovitza, 1905), Copepoda
(Cyclopidae); Insecta (Diptera).
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-7 33,126 ? 2; sta. PMX 21, Can Pastilla, well near “Sometimes” (small side-road from road PMV-
6012), at unmetalled side of the road; well with windpump, water table directly under mowing field,
water depth 0.4 m, chlorinity 2900 mg/1; collected by J.H. Stock, 5.i.1978; ZMA coll. no. C. A. 8225;
RMNH G 74.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Copepoda
(Cyclopidae).

-6 29, 6 juveniles, 2 fragmentary specimens; sta. 83-09, well 4 km NW of Salines (roadfork roads
C604 and C6014); well with ruined mill, pump connected, water table at 1.5 fathoms, water depth 0.3
m, Cvetkov net, salinity 8%o, temperature 17.9°C; collected by J.H. Stock; 1.v.1983; ZMA coll. no. C. A.
8226.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Isopoda
(Typhlocirolana moraguesi Racovitza, 1905), Ostracoda, Copepoda (Cyclopidae); Mollusca: Gastropoda
(Hydrobiidae); Oligochaeta.

-5 33,47 2 9, 4juveniles; sta. 83-10, Bafios de San Juan, well near Edificio Thermal; well with ruined
windpump, Cvetkov net, salinity 9%, temperature 19.5°C; collected by J.H. Stock; 1.v.1983; ZMA coll.
no. C. A. 8227.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Isopoda
(Typhlocirolana moraguesi Racovitza, 1905), Ostracoda; Mollusca: Gastropoda (Hydrobiidae); Oligo-
chaeta.

-10 ? 9, 11 fragmentary specimens; sta. 83-11, Bafios de San Juan; well with ruined windpump, cov-
ered, water table at 2.5 fathoms, water depth 0.1 m, Cvetkov net, salinity 8.5%0, temperature 17.1°C;
collected by J.H. Stock; 1.v.1983; ZMA coll. no. C. A. 8228.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Isopoda
(Typhlocirolana moraguesi Racovitza, 1905; Sphaeroma spec.); Mollusca: Gastropoda (Hydrobiidae).

-2 29; sta. 83-12, well E of road from Sercelles to Inca, along dry ditch, just N. of Sercelles; well not
covered, clean, water table at 2.0 fathoms, water depth 4.5 fathoms, Cvetkov net, salinity 2%o, temper-
ature 15.7°C; collected by J.H. Stock; 2.v.1983; ZMA coll. no. C. A. 8229.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909), Isopoda
(Typhlocirolana moraguesi Racovitza, 1905; juv. Sphaeroma spec.; div. Asellids); Mollusca: Gastropoda
(Hydrobiidae).

-3 343,15 29, 1juvenile; sta. 83-37, well along road Campos to Sant Jordi; well with ruined wind-
pump, clean, water table at 3.0 fathoms, water depth 0.3 m, Cvetkov net, salinity 5.5%o, temperature
18.5°C; collected by J.H. Stock; 5.v.1983; ZMA coll. no. C. A. 8230.

Accompanying fauna: Oligochaeta.

- 9 (damaged) ? ?; sta. 83-38, well NE of Colonia Sant Jordi; well with square opening, pump connect-
ed (not working), bottom with clean coarse sand, water table at 2.0 m, water depth 0.5 m, Cvetkov
net, salinity 7%, temperature 18.0°C; collected by J.H. Stock; 5.v.1983; ZMA coll. no. C. A. 8231.
Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909; Salentinella
spec.), Isopoda (Typhlocirolana moraguesi Racovitza, 1905), Copepoda (Cyclopidae, Harpacticidae);
Oligochaeta.

-1 @; sta. 83-62, W of §’Aranjassa; well with windpump, half open, water table at 2 fathoms, water
depth 1 fathom, Cvetkov net, salinity 12%, temperature 16.5°C; collected by J.H. Stock; 7.v.1983.
Accompanying fauna: Crustacea: Isopoda (Assellid), Ostracoda, Copepoda (Cyclopidae); Mollusca:
Gastropoda (Hydrobiidae); Oligochaeta; Insecta (Diptera).

- 19 29, sta. 83-76, Porto Cristo, noria s’"Hort d’en Servera; ruined well, partially covered, electric
pump connected (not working), water table at 4.5 fathoms, water depth 0.4 m, Cvetkov net, salinity
6%o, temperature 18.1°C; collected by J.H. Stock; 9.v.1983; ZMA coll. no. C. A. 8232.

Accompanying fauna: Crustacea: Amphipoda (Metacrangonyx longipes Chevreux, 1909; Salentinella
angelieri Ruffo & Delamare Deboutteville, 1952); Oligochaeta.

-6 33,18 2 9; sta. 88-100, well ca. 500 m NE of Puerto de Andraitx; water table at 1.5 fathoms, water
depth 0.3 m, Cvetkov net, salinity 4%o; collected by J.H. Stock; 17.viii.1988; ZMA coll. no. C. A. 8233.
Accompanying fauna: Crustacea: Amphipoda (Rhipidogammarus variicauda Stock, 1978), Isopoda
(Asellota), Copepoda (Cyclopidae).
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-233,4 29; sta. 88-101, W of Andraitx, at 1 km along road PM-103 (from Andraitx to San Telmos)
at city border, well in small house; H,S rich mud at bottom,water table at 3.5 fathoms, water depth 1.5
fathoms, Cvetkov net, salinity 3%s; collected by J.H. Stock; 17.viii.1988; ZMA coll. no. C. A. 8234.
Accompanying fauna: Crustacea: Isopoda (Asellota), Copepoda (Cyclopidae).

-1 9, 2 fragmentary specimens; sta. 88-102, Andraitx, well just S of school; water table at 5.5 fathoms,
water depth 1.5 fathoms, Cvetkov net; collected by J.H. Stock; 17.viii.1988; ZMA coll. no. C. A. 8235.
Accompanying fauna: Crustacea: Isopoda (Asellota, micro-oculate (terrestrial?) isopods), Copepoda
(Cyclopidae).

-2 99; sta. 88-117, Puerto de Andraitx, well in small house near pontoons; clean water, electrical
pump connected, water table at 2 fathoms, water depth 1 fathom, salinity 8%; collected by J.H. Stock;
27.viii.1988; ZMA coll. no. C. A. 8236.

Accompanying fauna: none.

Description.— Body length (antennae 1 and 2 excluded) of male up to 2961 pum, of
female up to 3146 pm in the material studied. Body covered with scutellated scales
(see fig. 45).

Antenna 1: peduncular segments 1 to 3 with five, five, and two long plumose mac-
rosetae on respective medial margins; main flagellum 10-segmented, last segment
with seven simple macrosetae of unequal length (sub)terminally; accessory flagellum
5-segmented, last segment with five simple macrosetae of unequal length (sub)termi-
nally.

Antenna 2: peduncular segment 4 with five, and segment 5 with four teazel mac-
rosetae on the medial and mediodistal margin; flagellum 6-segmented, last segment
with five simple macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: seven plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: exopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with ten setules, third segment with one obscurely unisetulate macroseta.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 17 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards lateral margin of
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing five simple macrosetae.

Maxilliped: first segment of male endopodite without patches of club microsetae,
second segment with two patches of very tall and pointed club microsetae (diameter
x height up to circa 0.5 x 4.5 um) on the distal portion, third segment with two rows
of two patches of tall, pointed club microsetae (diameter x height up to circa 0.4 x 4.5
um), fourth segment without patches of club microsetae; basipodal endite bearing 13
to 17 plumidenticulate macrosetae with long setules, a tall one medially, 8 to 11 (in
right maxilliped) and 12 (left maxilliped) long ones terminally, three or four shorter
ones subterminally, and one sublaterally, and with an additional much stouter plu-
midenticulate macroseta implanted submedially; exopodite 2-segmented, distal seg-
ment with two terminal, two subterminal and one medial plumose macrosetae.

Gnathopod: basal segment with up to four plumose macrosetae; exopodite with
three medial, two subterminal, two terminal and two lateral plumose macrosetae;
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Figs. 324-328. Tethysbaena scabra (Pretus, 1991), & and syntype ¢. 324, palp mandible, ¢. 325, palp
maxilla 1, 2. 326, maxilla 2, 9. 327, distal portion of basipodal endite of maxilliped, 3 (figs. 324-327
scale B). 328, endopodite of maxilliped, & (scale A). Scales indicated 0.1 mm.
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Figs. 329-333. Tethysbaena scabra (Pretus, 1991), syntype . 329, distal portion of pereiopod 3. 330, dis-

tal portion of pereiopod 6. 331, pleopod 2 (scale A). 332, uropod. 333, telson (figs. 329-330 and 332-333

scale B). Scales indicated 0.1 mm.
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baso-ischium of endopodite with indistinct ischium, propodus with three fine serrate
macrosetae on distal half, and dactylus with two unequal, fine serrate macrosetae on
ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
ventral margin, male with 11 ovate microsetae, female with 15 ovate microsetae, dac-
tylus with two teazel macrosetae on ventral margin and three rows with two, six and
eight ovate microsetae, respectively; first segment of exopodite with one ovate
microseta, second segment with three medial, two subterminal, two terminal and
two lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
two teazel macrosetae medially on ventral margin, male with 11 ovate microsetae,
female with 15 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of two and six ovate microsetae, respectively; first segment of
exopodite with five ovate microsetae, second segment with three medial, two subter-
minal, two terminal and one lateral plumose macrosetae.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, carpus with one ovate microseta distodorsally, propodus with one teazel
macroseta medially on ventral margin, male with 14 ovate microsetae, female with
16 ovate microsetae, dactylus with two teazel macrosetae on ventral margin and two
rows of two and six ovate microsetae, respectively; first segment of exopodite with
five ovate microsetae, second segment with three medial, two subterminal, two ter-
minal and one lateral plumose macrosetae.

Pereiopod 5: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, carpus with one ovate microseta distodorsally, propodus with one teazel
macroseta medially on ventral margin, male with 15 ovate microsetae, female with
22 ovate microsetae, dactylus with two teazel macrosetae on ventral margin and two
rows of two and six ovate microsetae, respectively; first segment of exopodite with
five ovate microsetae, second segment with two medial, two subterminal, two termi-
nal and one lateral plumose macrosetae.

Pereiopod 6: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 16 ovate microsetae,
female with 24 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of two and six ovate microsetae, respectively; exopodite 1-seg-
mented with one medial and one subterminal plumose macroseta, two vestigial mac-
rosetae, one terminal and one lateral, and four ovate microsetae.

Pereiopod 7: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, moreover carpus with one ovate microseta distodorsally, propodus with
one teazel macroseta medially on ventral margin, male with 17 ovate microsetae,
female with 24 ovate microsetae, dactylus with two teazel macrosetae on ventral
margin and two rows of two and six ovate microsetae, respectively; exopodite 1-seg-
mented with one medial and one subterminal plumose macroseta, two vestigial mac-
rosetae, one terminal and one lateral, and four ovate microsetae.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal and one subterminal subplumose macrosetae.
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Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of one cuspidate macroseta and two plumose macrosetae, medial
armature of four stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, and four additional subplumose macrosetae laterally, segment 2
with 19 to 22 plumose macrosetae; endopodite bearing 18 to 25 plumose macrosetae.

Telson: somewhat longer than wide, mean width/length ratio 0.97; anal lobes not
protruding beyond terminal stretch; stretch with distinct central protuberance,
flanked at either side by one glandular simple macroseta.

Variability— In all specimens examined hardly any variation could be estab-
lished, except for the number of plumose macrosetae of the uropodal rami, and in
one female the presence of four (instead of the usual three) macrosetae on the carpus
of the left pereiopod 6.

Remarks.— As remarked at the discussion under T. argentarii, the species of the
“T. argentarii-group” fall apart into two sub-groups, when studied with SEM, or after
staining the cuticula with Black Chlorazol B, making the presence or absence of scu-
tellated scales on the body visible. Two species of this group, viz. T. scabra (Pretus,
1991) and T. siracusae spec. nov., show these scutellated scales, and indeed also have
more characters in common with each other than with the other members of the sub-
group (see table 2, p. 202).

Distribution.— In recent years the species was reported from several localities in
the Balearic Islands (Menorca, Mallorca and Dragonera) (Orghidan et al., 1975; Stock,
1978; Gourbault & Lescher-Moutoué, 1979; Ginés, 1983; Pretus, 1989, 1991).

Habitat.— Tethysbaena scabra is known from caves and wells all situated near the
coast and in the lower part of the islands where deposits of Early Miocene and Plio-
cene age rose above sealevel during the last marine regressions in the Pleistocene
(Riba Arderiu, 1981, Pretus, 1988). The water varies from oligohaline to mixohaline,
the species being more abundant under the latter conditions. Several species have
been found as accompanying fauna: the amphipods Metacrangonyx longipes Chev-
reux, 1909, Salentinella angelieri Ruffo & Delamare Deboutteville, 1952, Salentinella
spec., and Rhipidogammarus variicauda Stock, 1978; the isopods Typhlocirolana morague-
zi Racovitza, 1905, Sphaeroma spec., and various asellids; copepods (Cyclopidae and
Harpacticoidea); ostracods; molluscs (gastropod family Hydrobiidae); oligochaetes;
and insects (mainly Diptera). Fornés et al. (1989) and Pretus (1989, 1991) reported the
amphipod Bogidiella (Bogidiella) balearica Dancau, 1973, the isopod Jaera italica Kessel-
yak, 1938, and the copepod Thermocyclops dybowskii (Landé, 1890) co-occurring with
T. scabra at Cova de sa Gleda, Mallorca.

4.4.2.23. Tethysbaena siracusae spec. nov.
(figs. 334-342)

Termosbenacei; Cottarelli & Fasano, 1979: 187.
Monodella sp.; Caruso & Costa, 1979: 441.
Monodella spec.; Pesce, 1985: 144, 152,
Monodella (partim); Wagner, 1990: 123.
Monodella; Pretus, 1991: 236.



198 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

Material—Italy: 1 ?; Sicily, Siracusa Province, Porto Palo (= Portopalo di Capo Passero), Guardiani;
in artesian well; collected by R. Argano; 16.ix.1978; UR [holotype].

Accompanying fauna: Crustacea: Amphipoda (Sarothrogammarus catacumbae (G.S. Karaman & Rulffo,
1977)), Isopoda (Typhlocirolana moraguesi Racovitza, 1905), Copepoda (Nitocrella stammeri Chappuis,
1938).

-1 ? (immature); st. n.Si/43, Sicily, Siracusa Province, Pachino; well, organic sandstone, water table
at 12 m, water depth 4.0 m, salinity 4.5%o, pH 6.5, temperature 18.0°C; ULA [paratype].
Accompanying fauna: Crustacea: Amphipoda, Ostracoda, Copepoda (Cyclopidae); Oligochaeta.

-1 ¢ (immature); st. n.Si/44, Sicily, Siracusa Province, Pachino; ZMA coll. no. C. A. 8239 [paratype].

Description.— Body length (antennae 1 and 2 excluded) female up to 3350 um
(holotype) in the material studied. Body covered with scutellated scales (as in fig.
45).

Antenna 1: incomplete in holotype, only first two peduncular segments present,
peduncular segments 1 to 2 with five, and six long plumose macrosetae on respective
medial margins. In immature female paratype: peduncular segments 1 to 3 with
three, three, and two long plumose macrosetae on respective medial margins; main
flagellum 8-segmented, last segment with five simple macrosetae of unequal length
(sub)terminally; accessory flagellum 5-segmented, last segment with five simple
macrosetae of unequal length (sub)terminally.

Antenna 2: peduncular segments 4 and 5 with five teazel macrosetae on the medi-
al and mediodistal margin; flagellum 5-segmented, last segment with five simple
macrosetae of unequal length (sub)terminally.

Labrum: without peculiarities.

Mandible: eight plumidenticulate macrosetae on third segment of palp.

Labium: without peculiarities.

Maxilla 1: exopodite forming a 3-segmented palp, distal margin of basal segment
obscurely demarcated from second segment, large unisetulate macroseta on second
segment with six to eight setules, third segment with one rather well-developed
(though less so than in T. juglandis, the “T. relicta-group”, and the “T. texana--group”)
unisetulate macroseta with four setules.

Maxilla 2: basipodal endite 1 with seven plumidenticulate macrosetae; basipodal
endite 2 with 15 rake-like serrate macrosetae at terminal margin, and two modified
longer serrate subterminal macrosetae; basipodal endite 3 with six more strongly
barbed rake-like macrosetae, which increase in size towards the lateral margin of the
appendage, arranged in two rows of three macrosetae; endopodite 2-segmented
bearing four simple macrosetae.

Maxilliped: male endopodite unknown; basipodal endite bearing 13 plumidentic-
ulate macrosetae with long setules, a tall one medially, eight long ones terminally,
three shorter ones subterminally, and one sublaterally, and with an additional much
stouter plumidenticulate macroseta implanted submedially; exopodite lost.

Gnathopod: basal segment with three plumose macrosetae; exopodite with three
medial, two subterminal, two terminal and two lateral plumose macrosetae; baso-
ischium of endopodite with indistinct ischium, propodus with three fine serrate mac-
rosetae on distal half, and dactylus with two unequal, fine serrate macrosetae on
ventral margin.

Pereiopod 2: propodus of endopodite with two teazel macrosetae medially on
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ventral margin, female with 12 ovate microsetae, dactylus with two teazel macroset-
ae on ventral margin and two rows of five and seven ovate microsetae, respectively;
first segment of exopodite without ovate microseta, second segment with three
medial, two subterminal, two terminal and one lateral plumose macrosetae.

Pereiopod 3: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macrosetae medially on ventral margin, female
with 12 to 13 ovate microsetae, dactylus with two teazel macrosetae on ventral mar-
gin and two rows of five and seven ovate microsetae, respectively; first segment of
exopodite (in immature female) with one ovate microseta, second segment with two
medial, two subterminal and two terminal plumose macrosetae, lateral armature
lacking.

Pereiopod 4: ischiomerus of endopodite with one ovate microseta mediodorsally
implanted, propodus with two teazel macrosetae medially on ventral margin, female
with 15 ovate microsetae, dactylus with two teazel macrosetae on ventral margin and
two rows of two and seven ovate microsetae, respectively; first segment of exopodite
(in immature female) with five ovate microsetae, second segment with two medial,
two subterminal and two terminal plumose macrosetae, lateral armature lacking,.

Pereiopod 5: endopodite holotype (and dissected immature female) lost; first seg-
ment of exopodite (in immature female) with five ovate microsetae, second segment
with two medial, two subterminal, two terminal and one lateral plumose macro-
setae.

Pereiopod 6: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with 17 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two rows of two and seven ovate microsetae, respectively; exo-
podite 1-segmented with one medial and one subterminal plumose macroseta and
one vestigial terrninal macroseta, two ovate microsetae present.

Pereiopod 7: propodus of endopodite with one teazel macroseta medially on ven-
tral margin, female with 19 ovate microsetae, dactylus with two teazel macrosetae on
ventral margin and two rows of two and seven ovate microsetae, respectively; exo-
podite 1-segmented with one medial and one subterminal plumose macroseta and
one vestigial terminal macroseta, one ovate microseta present.

First pleopod with three dorsal subplumose macrosetae. Second pleopod with
three dorsal, one terminal, one subterminal and an additional dorsolateral subplu-
mose macrosetae.

Uropod: segment 1 of exopodite slightly longer than segment 2, segment 1 with
lateral armature of two cuspidate macrosetae and one plumose macroseta, medial
armature of five stout plumose macrosetae, each accompanied by a small subplu-
mose macroseta, segment 2 with 14 (in immature female) to 22 plumose macrosetae;
endopodite bearing 12 (in immature female) to 14 plumose macrosetae.

Telson: as long as wide, mean width/length ratio 1.00; anal lobes not protruding
beyond terminal stretch; stretch with distinct central protuberance, flanked at either
side by one glandular simple macroseta.

Variability.— Due to the limited number of specimens and state of development
(only one adult available), it is not possible to establish the variation.

Remarks.— Since several remarks have been made above under the treatment of
other members of the “T. argentarii-group” one is referred to table 2 (p. 202) for detailed
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Figs. 334-337. Tethysbaena siracusae spec. nov., holotype €. 334, palp mandible. 335, palp maxilla 1.
336, maxilla 2. 337, distal portion of basipodal endite of maxilliped. Scale indicated 0.1 mm.
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l
338 # 339 A B

Figs. 338-342. Tethysbaena siracusae spec. nov., holotype 2. 338, distal portion of pereiopod 3. 339, dis-
tal portion of pereiopod 6. 340, pleopod 2 (figs. 338-340 scale B). 341, uropod. 342, telson (figs. 341-342
scale A). Scales indicated 0.1 mm.
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Table 2. Salient differences between the species of the “Tethysbaena argentarii-group”

T. argentarii  T. halophila T. aiakos
(Stella, 1951) (S.L. Karaman, 1953)spec. nov.

T. scabra T. siracusae

(Pretus, 1991) spec. nov.

Body:

scutellated scales absent absent absent

Antenna 1:

# segm. main flagellum 10 9 11-12(+)

# plumose m.s. segm. 1,2, 3 55,2 4,53 5,52

Mandible:

# plumidenticulate m.s. segm.3 9 8 7

Maxilla 1:

# setules uniset. m.s. segm. 2 10-11 7-8 7-9

uniset. m.s. segm. 3 mé&f:obscure mé&f:obscure m:obscure
f:dev.

# setules uniset. m.s. segm. 3 0 0 m: 0; f.3

Maxilla 2:

# plumidenticulate m.s. b.e.1 6 7 6

# rake-like m.s. b.e.2 16-17 17 15-16

# rake-like m:s. b.e.3 6 5 6

# simple m.s. end. 6 5 4

Maxilliped:

total # plumidenticulate m.s. 13-15 14 14

# plumose m.s. ex. 5 5 6

# patches segm. 2, 3 end. male 7,7 6,6 4,4

Gnathopod:

demarcation ischium obscure indistinct indistinct

Pereiopod 2:

# ovate microsetae carpus 0 0 0

# ovate microsetae propodus m:13; f:14 m:12; £:13 m:13; £:10

# ovate microsetae dactylus 10+3 5+2 5+4

# ovate microsetae exopodite 0 2 0

# plumose m.s. exopodite 9 9 9

Pereiopod 3:

# ovate microsetae carpus 0 0 1

# ovate microsetae propodus  m:13; f:16 m:12-13; f:14 m:14; £11-12

# ovate microsetae dactylus 9+3 5+2 5+4

# ovate microsetae exopodite 3 3 5

# plumose m.s. exopodite 9 9 9

Pereiopod 4:

# ovate microsetae carpus 0 0 1

# ovate microsetae propodus m:13-14; £:17 m:13-15; £16-17 m:14-15;£:13-14

# ovate microsetae dactylus 8+3 5+2 5+4

# ovate microsetae exopodite 4 5 5

# plumose m.s. exopodite 9 9 9

Pereiopod 5:

# ovate microsetae carpus 0 0 1

# ovate microsetae propodus m:14-15; 21  m:15-16; £:20 m:15-16; £:15

# ovate microsetae dactylus 8+3 5+2 5+4

# ovate microsetae exopodite 5 5 4

# plumose m.s. exopodite 8 8 7-8

present

10
5,5,2

7

10

méf:obscure

0

7
17
6
5

14-18
5
2,4

indistinct

1
m:11; £15
6+2+8

1

8

1
m:11; £15
6+2
5
8

1
m:14; £:16
6+2
5
8

1
m:15; £:22
6+2
5
7

present

8 (juv.)

56,7
8
6-8
m:?
f:dev.
4

7

indistinct

0
f:12
5+7
0
]

0
£:12-13
5+7
6(Guv.)
£:15
7+2

6(juv.)

N O

7(uv.)
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Table 2 (continued)

Pereiopod 6:

# ovate microsetae ischiomerus 1 1 1 0 0

# ovate microsetae carpus 0 0 1 1 0

# ovate microsetae propodus  m:16; f:21 m:16; £:21-22 m:19-20; £15 m:16; .24 £17

# ovate microsetae dactylus 7 5+2 5+4 6+2 7+2

# ovate microsetae exopodite 3 4 3 4 2

# plumose m.s. exopodite 2+2v 2+2v 2+2v 2+2v 2+ 1v(juv)
Pereiopod 7:

# ovate microsetae ischiomerus 1 0 1 0 0

# ovate microsetae carpus 0 0 1 1 0

# ovate microsetae propodus m:17;f:22-23 m:18; £:24 m:21-22;£16-17 m:17; £:24 £:19

# ovate microsetae dactylus 6 5+2 5+4 6+2 7+2

# ovate microsetae exopodite 3 3 2 4 1

# plumose m.s. exopodite 2+1v 2+2v 2+1v 2+2v 2+ 1v(juv)
Pleopod 2:

# dorsolateral subplumose m.s. 0 0 0 0 1
Uropod:

# plumose m.s. segm. 2 ex. 20-22 19-22 16-17 1922 14(uv.)-22
# plumose m. s. end. 11-16 19-21 17-23 1825  12(juv.)-14
Telson:

mean width/length ratio 0.98 0.92 0.96 097 1.00

abbreviations: b.e. = basipodal endite; dev. = developed; end. = endopodite; ex. = exopodite; f =
female; juv. = juvenile; m = male; m.s. = macroseta(e); segm.= segment(s); uniset. = unisetulate; v =
vestigial; # = number of...

information on the specific differences.

Etymology.— This species is named after the province of origin.

Distribution.— The only material available to me was found in Porto Palo and
Pachino, both villages in the Siracusa Province, Sicily.

Habitat.— The age of the deposits in the wells from which T. siracusae was pro-
cured is unknown to me. With a salinity of 4.5%0 as measured at Pachino, the water
can be characterized as oligohaline. Accompanying fauna consisted of Amphipoda,
Copepoda (Cyclopidae), Ostracoda, and Oligochaeta. Accompanying fauna of the
type locality consisted of the endemic amphipod Sarothrogammarus catacumbae (G.S.
Karaman & Ruffo, 1977), the isopod Typhlocirolana moraguesi Racovitza, 1905, and the
harpacticoid copepod Nitocrella stammeri Chappuis, 1938 (Caruso & Costa, 1979).

4.5. Tulumellidae fam. nov.

Diagnosis— Thermosbaenaceans with elongate body. Carapace distinctly
enlarged. Rostrum obscure, more or less triangularly lobe. Small eye-stalks (ocular
scales) present. Peduncular segments of antenna 1 with long plumose macrosetae
along medial margin; main flagellum of antenna 1 8- to 24-segmented; accessory fla-
gellum 8- to 16-segmented. Antenna 2 with large scale on third peduncular segment;
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flagellum of antenna 2 7- to 13-segmented. Mandible with several plumidenticulate
macrosetae on second segment of palp; left pars incisiva 5-dentate, right pars incisiva
4-dentate; lacinia mobilis present on left mandible or absent; pars molaris slender
and conical, molar surface with serrate spiniform processes. Maxilla 1 with 2-seg-
mented palp, basal palp segment not fused with second segment; basipodal endite
with nine toothed macrosetae. Basipodal endite 1 of maxilla 2 with simply built plu-
midenticulate macrosetae; basipodal endites 2 and 3 with row of spoon-shaped ser-
rate macrosetae; endopodite 1-segmented; exopodite with several plumose macroset-
ae, laterally implanted. Maxilliped with two or three simple setulated pappose mac-
rosetae on coxopodite; (sub)terminal margin of basipodite with two rows of plumid-
enticulate macrosetae; endopodite lobate, with plumose macrosetae; exopodite
lobate, with plumose macrosetae; epipodite well-developed. Seven pairs of biramous
legs; exopodites 2-segmented; gnathopod with basis and ischium coalesced, demar-
cation between these two segments absent, dorsal margin with numerous long plu-
mose macrosetae, propodus and dactylus ventrally with long plumose macrosetae,
dactylus with three spatulate serrate macrosetae forming a claw; ovate microsetae on
dactylus of pereiopods 2 to 7. First pleopod a broadly pyriform unarticulate lobe,
with subplumose macroseta(e); second pleopod articulate, elongate, with five to six
subplumose macrosetae; pleopods 3 to 5 absent. First segment of uropodal exopodite
distinctly shorter than endopodite, distomedially with two to four cuspidate macro-
setae, distolaterally with three to four cuspidate macrosetae, each accompanied by
subplumose macroseta. Telson not fused with pleonite 6, three to six pairs of cuspi-
date macrosetae on the posterior margin.

Discussion.— The family Tulumellidae only includes the genus Tulumella. Classifi-
cation of this genus in a separate family is warranted on the basis of some peculiar
apomorphies, e.g., segments of main flagellum of antenna 1 with two aesthetascs,
generally quite differently shaped chaetotaxic elements on mouthparts and gnatho-
podal endopodite, the shape of pleopods 1 and 2; and plesiomorphies, e.g., large
scale on third peduncular segment of antenna 2, laterally implanted exopodite of
maxilla 2. In its other characters this family shows intermediate states between Ther-
mosbaenidae and Monodellidae on the one hand (long plumose macrosetae on
medial margin of the peduncular segments of antenna 1, spiniform processes present
on the molar surface of the mandible, one and two rows of serrate macrosetae on
basipodal endites 2 and 3 of maxilla 2, respectively, general shape of pereiopods 2 to
5, and general outline of telson), and Halosbaenidae on the other hand (ocular scales,
numerous plumidenticulate macrosetae on second segment of mandibular palp, 2-
segmented palp of maxilla 1, distally developed claw in the gnathopod, non-articu-
late first pleopod, general outline of uropods). The unique, differently shaped macro-
setae of the mouthparts in particular (for example the spoon-shaped serrate macro-
setae versus rake-like macrosetae in all other thermosbaenacean families), the lobate
exopodites of maxilla 2 and maxilliped (not present in the other families), the scale
on peduncular segment 3 of antenna 2, and the presence of two aesthetascs on some
flagellar segments of antenna 1, places Tulumella so apart from the other thermosbae-
naceans that the creation of a separate family for this taxon is in my view justified.
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4.5.1. Tulumella Bowman & lliffe, 1988

Tulumella Bowman & lliffe in Yager, 1988: 374. [nomen nudum]
Tulumella Bowman & lliffe, 1988: 221; Wagner, 1988: 1st page; Cals & Monod, 1988: 342; Holsinger,
1989: 25; Wagner, 1990: 125, fig. 1; Cals & Monod, 1991: 176; Casanova, 1993: 145.

Type species.— Tulumella unidens Bowman & lliffe, 1988.

Diagnosis.— Body length (antenna 1 and 2 excluded) up to 5.2 mm. Carapace
reaching to the last pedigerous somite. Third peduncular segment of antenna 1 with
four subplumose macrosetae on terminal prominence. Mandible with three to four
serrate macrosetae, merging into six to nine serrate spiniform processes towards and
on the molar process, distal portion of molar process dentate. Two compactly built
serrulate macrosetae distally on palp of maxilla 1; basipodal endite with stout, rela-
tively compact, digitate toothed macrosetae. Coxopodal endite of maxilla 2 with two
stout plumose macrosetae; basipodal endite 1 with nine simply built plumidenticu-
late macrosetae, tips finely pointed, subterminally obscurely digitate, with setules at
distal half of setal body. Maxilliped with two or three long, simple setulate pappose
macrosetae on coxopodite; basipodite with submedial plumidenticulate, tall, stout
and pointed macroseta, basal portion of which with two opposite rows of fine
setules, slightly turning around the macrosetal axis, setules distad of the annulus dis-
tinctly larger in size and arranged in two parallel rows. Pereiopods 1 to 7 biramous;
gnathopod with naked first exopodite segment, in baso-ischium of endopodite
demarcation of ischium indistinct; propodus without “spur”; in pereiopods 2 to 7
ischium free. First segment of exopodite of uropod with oblique terminal margin.
Telson fundamentally subquadrangular, towards tip slightly trapezoid, with three to
six pairs of cuspidate macrosetae.

Description.— Antenna 1 with 3-segmented peduncle; peduncular segments 1 to 3
with long plumose macrosetae (type IA1) on medial margin; peduncular segment 1
with two teazel macrosetae (type 4IB3) on mediodorsal margin, three teazel (type
IIB3) and one subplumose macrosetae (type IB2) distally on lateral margin, and
transverse row of four teazel macrosetae (type IIB3) on dorsal margin, segment 2
with one teazel macroseta (type 1IB3) accompanying last medial plumose macroseta,
and transverse row of three teazel macrosetae (type IIB3) on dorsal margin, segment
3 with transverse row of two teazel macrosetae (type 1IB3) accompanying last medial
plumose macroseta, one subterminal and three terminal subplumose macrosetae
(type IB2) on terminal prominence; main flagellum 8- to 24-segmented, one or two
aesthetascs (type IIA6) on fourth and more distal segments, last three segments
excepted, if one aesthetasc present it is accompanied by two simple macrosetae (type
IIA1), if two aesthetascs are present they are accompanied by one simple macroseta
(type IIA1), last segment with two medial, two subterminal and three terminal sim-
ple macrosetae (type IIA1) of unequal length; accessory flagellum 8- to 16-segment-
ed, segments with up to four mediodistal simple macrosetae (type IIAl), last seg-
ment with five simple macrosetae (type IIA1) of unequal length (sub)terminally.

Antennae 2 uniramous, peduncle 5-segmented, segments 1 and 2 naked, segment
3 with one teazel macroseta (type IIB3) mediodistally, and well-developed scale with
plumose macrosetae (type 1A1) distolaterally, segments 4 and 5 without or with two
teazel macrosetae (type 1IB3) on mediodistal margin, three teazel macrosetae (type
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IIB3) distally on medial margin; flagellum 7- to 14-segmented, segments 1 to penulti-
mate each with two simple macrosetae (type IIA1) mediodistally, last segment with
five simple macrosetae (type IIA1) of unequal length terminally.

Labrum approximally 1.3 times broader than long; proximal portion with ciliate
microsetae (type 2b); apically with ovate microsetae (type 2a).

Mandible with 3-segmented palp, basal palp segment rectangular and unarmed,
second segment slender with several plumidenticulate macrosetae (type 1A3), third
segment with several plumidenticulate macrosetae (type 1A3), (sub)apically one sim-
ple (type IIA1) and one long serrulate macroseta (type IIB1(b)); corpus mandibulae
differentiated into pars incisiva, 5-dentate left, 4-dentate right, with or without laci-
nia mobilis in left mandible (absent in right mandible), row of three to four slender
serrate macrosetae (type IIB1(a)), and robust pars molaris having its molar surface
covered with six to nine serrate spiniform processes, distal portion of molar process
dentate.

Labium deeply cleft, its two lobes with rounded tips, internal distal margin with
ciliate microsetae (type 2b), outer distal margin more densely covered by taller ciliate
microsetae (type 2b).

Maxilla 1 differentiated into precoxal endite with medial armature of 12 or 16 plu-
midenticulate macrosetae (type 1A3) (six stout medioterminally and six or ten latero-
terminally); basipodal endite with distal armature of nine stout, relatively compact,
digitate toothed macrosetae (type III), of which four somewhat more strongly den-
tate (as in fig. 36); exopodite forming a 2-segmented palp, first segment naked, sec-
ond segment with one serrulate macroseta (type 1IB1(a)) and four stout, relatively
compact, unisetulate macrosetae (type IB3(a)), with thick, stout setules, giving them
a rake-like appearance.

Maxilla 2 complexly built: a coxopodal endite medially with numerous fine plu-
mose macrosetae (type IB1), four rod macrosetae (type (IIA2) mediodorsally and two
stout plumose macrosetae (type IB1); three basipodal endites: basipodal endite 1
with nine rather simply built plumidenticulate macrosetae (type 1A3), tips finely
pointed, subterminally obscurely digitate, dense patch of setules starting in distal
direction at central portion of setal body; basipodal endite 2 with row of spoon-
shaped serrate macrosetae (type 1IB1) at terminal margin, and two modified (longer
one with more developed spoon, short one with spoon strongly reduced to narrow
tip) serrate macrosetae (type IIB1); basipodal endite 3 with a row of somewhat more
strongly developed spoon-shaped macrosetae (type 1IB1(d)), increasing in size later-
ally; endopodite 1-segmented, with simple macrosetae (type IIA1); exopodite a dis-
tinct lobe with plumose macroseta (type IB1).

Maxilliped: coxopodal endite a tapering lobe with or without one short, but with
two long pappose macrosetae (type 1A2), having long almost simple setules with few
setulettes distally (as in fig. 9); basipodal endite with two or three rows of plumiden-
ticulate macrosetae (type IA3) rather similar in shape, all with fine setules, a tall one
medially, and and with an additional much stouter plumidenticulate macroseta (type
IA3) with very broad basis is implanted submedially, its distal portion with two par-
allel rows of long, but fine setules (as in fig. 13); endopodite lobate, unarticulate, with
five plumose macrosetae (IB1); exopodite lobate, 1-segmented, with three plumose
macrosetae (type IB1); epipodite a broad tapering lobe with simple microsetae (type
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1a) along margin.

Gnathopod with plumose macrosetae (type IA1) dorsally on basal segment, one
teazel macroseta (type IIB3) distally on ventral margin; exopodite 2-segmented, prox-
imal segment naked, distal segment with two medial, two subterminal, two terminal
and two to three lateral plumose macrosetae (type IB1); merus of endopodite with
one to four teazel macrosetae (type 1IB3) on ventral margin, one teazel (type IIB3)
and one subplumose macroseta (type I1B2) distodorsally; carpus short, armed with
several very long serrate macrosetae (type IIB1) on ventral margin; propodus short
also, armed with several very long serrate macrosetae (type IIB1) on ventral margin,
dactylus with three serrate macrosetae (type 1IB1(a)) on ventral margin, one on dor-
sal margin, terminal “unguis” formed by one short simple (type IIAl) and three
stout serrate macroseta (type IIB1) of unequal length.

Pereiopod 2: with or without precoxal gill-like structure; ischium of endopodite
with one teazel macroseta (type 1IB3) on ventral margin; merus with one teazel mac-
roseta (type IIB3) on ventral margin; carpus with two or three teazel macrosetae
(type IIB3) medially and distally on ventral margin; propodus with three teazel mac-
rosetae (type IIB3) medially and distally on ventral margin, one small teazel macro-
seta (type IIB3) on distodorsal margin; dactylus with teazel macroseta (type IIB3) on
ventral margin, several species-dependent ovate microsetae (type 2a), and a well-
developed serrulate macroseta (type IIB1(b)) forming terminal “unguis”; first seg-
ment of exopodite naked, second segment with three medial, two subterminal, two
terminal and three lateral plumose macrosetae (type IB1).

Pereiopods 3 to 7: pereiopods 3 and 4 with or without precoxal gill-like structure;
ischium of endopodite with one teazel macroseta (type IIB3) on ventral margin;
merus with one teazel macroseta (type IIB3) on ventral margin; carpus with two or
three teazel macrosetae (type 1IB3) medially and distally on ventral margin, one tea-
zel macroseta (type 1IB3) distodorsally; propodus with three (occasionally four) tea-
zel macrosetae (type 1IB3) medially and distally on ventral margin, one small teazel
(type 1IB3) and one subplumose macroseta (type IB2) on distodorsal margin; dacty-
lus with teazel macroseta (type IIB3) on ventral margin, several species-dependent
ovate microsetae (type 2a), and a well-developed serrulate macroseta (type IIB1(b))
forming terminal “unguis”; first segment of exopodite with one subplumose macro-
seta (type IB2) subterminally, second segment with three medial, two subterminal,
two terminal and three lateral plumose macrosetae (type IB1).

First pleopod unarticulate, broad, pyriform, with one large medial and several
small subplumose macrosetae (type IB2) towards the lateral margin. Second pleopod
1-segmented, articulate, elongate, with four to five dorsal and one terminal subplu-
mose macrosetae (type I1B2).

Uropod with 2-segmented exopodite and 1-segmented endopodite; first segment
of exopodite distinctly longer than segment 2, distal margin of segment 1 oblique,
laterally with three to four cuspidate macrosetae (type I1A3) each accompanied by a
subplumose macroseta (type IB2), medially with four to five cuspidate macrosetae
(type IIA3), segment 2 with several plumose macrosetae (type IB1) all along medial,
terminal and lateral margins, subterminally two pairs of subplumose macrosetae
(type IB2); distal margin of endopodite projecting beyond distalmost margin of first
segment of exopodite, bearing several plumose macrosetae (type 1B1) along medial,
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terminal and lateral margins, and two pairs of subterminal short subplumose macro-
setae (type IB2).

Telson essentially subquadrangular in outline, towards posterior end slightly trap-
ezoid, width/length ratio approximally 0.8 in all species, three to six pairs of cuspi-
date macrosetae (type IIA3) along distal margin, with or without dorsal simple mac-
rosetae (type IIA1).

Distribution.— Known from Mexico (Yucatan Peninsula, Cozumel Island), and the
Bahamas.

Habitat.— All species are known from caves where fresh and marine waters meet,
and live just above or just below the density interface of the halocline in waters that
are of oligohaline to euhaline nature.

Discussion.— When the genus and species of Tulumella were established, a small
nomenclatorial problem arose. Initially T. unidens was intended to be the first species
published, but unfortunately the paper by Dr Jill Yager was published a month earli-
er. This confronted me with a possible nomenclatorial problem. As Yager compared
her species with T. unidens, referring to specific characters of that species one could
interprete her as actual author of this species. However, according to the French defi-
nition of article 13(a)(i) of the ICZN the name Tulumella unidens Bowman & lliffe in
Yager, 1988, must be considered a nomen nudum (Bowman, in litt. 17.vi.1988), as
Yager clearly did not intend to describe T. unidens. The authorship of the generic
name forms no nomenclatorial problem, as Yager did not connect a name of a type
species to her definition of the genus (sensu article 13(b) of the ICZN). Thus Bowman
& lliffe, 1988, remain the authors of Tulumella as actually was intended. Tulumella
unidens Bowman & lliffe, 1988, is type species by original designation.

4.5.1.1. Tulumella unidens Bowman & lIliffe, 1988
(figs. 343-364)

Thermosbaenaceans; Bowman, 1987: 662; Yager, 1987b: 165; Kornicker & Iliffe, 1989: 15.

Tulumella unidens Bowman & Iliffe in Yager, 1988: 377 [nomen nudum-see remarks above}.

Tulumella unidens Bowman & lliffe, 1988: 221, figs. 1-2; Cals & Monod, 1988: 342, fig. 1A; Holsinger,
1989: 26; Holsinger, 1990: 103.

Tulumella; Holsinger, 1990: 103.

Material.— Mexico: 2 ? 2 (1 damaged); Quintana Roo, about 10 km S of Tulim, pueblo on cross-road
# 307, Najaron (Naharon) Cenote; collected by J. Bozanic; 17.ii.1986; USNM 235279 [topotypes].

Description.— Body length (antennae 1 and 2 excluded) female up to 2157 um
(Bowmann & liffe, 1988: holotype 2.9 mm) in the material studied.

Antenna 1: peduncular segments 1 to 3 with three, six and three long plumose
macrosetae on respective medial margins; main flagellum 18- to 22-segmented, one
aesthetasc on segments 5, 7, 9, and 11 (13 to 15), two aesthetascs on segments 4, 6, 8,
and 10 (and 12); accessory flagellum 14-segmented.

Antennae 2: scale on peduncle segment 3 with 11 plumose macrosetae, segments 4
and 5 with two teazel macrosetae on mediodistal margin; flagellum 10-segmented,
segments 1 to 9 each with two simple macrosetae.

Labrum: without peculiarities.
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Mandible: second palp segment with five plumidenticulate macrosetae, third seg-
ment with eight plumidenticulate macrosetae; lacinia mobilis absent in left mandible,
row of three slender serrate macrosetae, pars molaris with six serrate spiniform pro-
cesses.

Labium: without peculiarities.

Maxilla 1: precoxal endite with medial armature of 16 plumidenticulate macroset-
ae, of which six stout medioterminally and ten tall ones lateroterminally.

Maxilla 2: coxopodal endite medially with 27 fine plumose macrosetae, four rod
macrosetae mediodorsally and two stout plumose macrosetae; basipodal endite 2
with nine spoon-shaped serrate macrosetae, and two modified serrate macrosetae;
basipodal endite 3 with seven somewhat more strongly developed spoon-shaped
macrosetae, increasing in size towards the lateral margin of the appendage; endopo-
dite with four simple macrosetae; exopodite with three plumose macrosetae.

Maxilliped: coxopodal endite a tapering lobe with one short, and two long pap-
pose macrosetae; basipodal endite with two rows of four and nine plumidenticulate
macrosetae, respectively, varying in size, but all with fine setules, a tall one medially,
and submedially and with an additional much stouter plumidenticulate macroseta.

Gnathopod: baso-ischium with six plumose macrosetae dorsally, one teazel mac-
roseta distally on ventral margin, merus of endopodite with three teazel macrosetae
on ventral margin, one teazel and one subplumose macroseta distodorsally; carpus
with eight very long serrate macrosetae on ventral margin; propodus with seven
very long serrate macrosetae on ventral margin; exopodite 2-segmented, distal seg-
ment with two medial, two subterminal, two terminal and two to three lateral plu-
mose macrosetae.

Pereiopods 2 to 7: shape (size excluded) and chaetotaxy uniform, but endopodite
having dactylus with variable number of ovate microsetae: pereiopod 2 with 10; per-
eiopod 3 with 11; pereiopod 4 with 12; pereiopod 5 with 13; pereiopods 6 and 7 with
11. Pereiopods 2 to 4 without precoxal gill-like structures.

First pleopod: with one large medial and nine small subplumose macrosetae
towards lateral margin.

Second pleopod: with five dorsal and one terminal subplumose macrosetae.

Uropod: segment 1 of exopodite laterally with four cuspidate macrosetae each
accompanied by subplumose macroseta, medially with five cuspidate macrosetae,
segment 2 with 18 plumose macrosetae all along medial, terminal and lateral mar-
gins; endopodite with 22 plumose macrosetae along medial, terminal and lateral
margins.

Telson: width/length ratio 0.82, three pairs of cuspidate macrosetae along distal
margin, dorsal simple macrosetae absent.

Variability.— As only one of the two specimens at my disposal was complete, the
above description leaves no space to establish any variation. Compared to the origi-
nal description of this taxon (Bowman & Iliffe, 1988) a few observations were made
that could refer to variation. The number of flagellar segments of the main flagellum
of antenna 1, plumose macrosetae medially on the peduncular segments of antenna
1, the number of plumose macrosetae on the scale of antenna 2, and the number of
plumose macrosetae on the uropodal rami are in my opinion typically variable char-
acters for the species. All other characters that show differences compared to the
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Figs. 343-346. Tulumella unidens Bowman & lliffe, 1988, 9. 343, lateral view of habitus (2157 pm). 344,
antenna 1 (scale A). 345, ocular scales (scale B). 346, maxilla 1 (scale C). Scales indicated 0.1 mm.
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Figs. 347-352. Tulumella unidens Bowman & lliffe, 1988, Q. 347, antenna 2 (scale A). 348, labrum. 349,
corpus mandibula of right mandible. 350, left mandible. 351, lobe of labium. 352, maxilla 2 (figs. 348-
352 scale B). Scales indicated 0.1 mm.
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Figs. 353-354. Tulumella unidens Bowman & lliffe, 1988, 9. 353, maxilliped (scale B). 354, gnathopod
(scale A). Scales indicated 0.1 mm.
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Figs. 355-357. Tulumella unidens Bowman & lliffe, 1988, ¢. 355, pereiopod 2. 356, pereiopod 3. 357,
pereiopod 4. Scale indicated 0.1 mm.
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Figs. 358-360. Tulumella unidens Bowman & lliffe, 1988, 2. 358, pereiopod 5. 359, pereiopod 6. 360,
pereiopod 7. Scale indicated 0.1 mm.
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Figs. 361-364. Tulumella unidens Bowman & lliffe, 1988, 2. 361, pleopod 1. 362, pleopod 2. 363, uropod.

364, telson. Scale indicated 0.1 mm.
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original description are dubious, as a part of them is not easily visible without the
Black Chlorazol B cuticular staining that even makes the tiniest macroseta visible.

Remarks.— Tulumella unidens shows a closer (general) similarity to T. grandis Yager,
1988, than to T. bahamensis Yager, 1988. However, it is quite distinct from both species
in having one aesthetasc on the odd flagellar segments of antenna 1 and two aesthe-
tascs on the even flagellar segments, by the absence of a lacinia mobilis in the left
mandible, the absence of precoxal gill-like structures on pereiopods 2 to 4, and the
distinctly lower number of pairs of cuspidate macrosetae on the telson. For detailed
information on specific differences with its congeners one is referred to table 4.

Distribution.— This species is known only from the vicinity of Tulim at the Yuca-
tan Peninsula. Originally the species is described from the Najaron (=Naharon)
Cenote, but it is also reported from Cueva Quebrada (Bowman, 1987), Carwash
Cenote (Yager, 1987b; Holsinger, 1990), Mayan Blue Cave (Kornicker & lliffe, 1989),
and Temple of Doom Cenote (Holsinger 1990).

Habitat— The Najaron (Naharon) cave is a completely underwater limestone
cenote of Pleistocene Age (Back et al., 1986). There is a halocline present at approxi-
mately 15 metres depth, and the salinities of the water vary between 1.5%o (at -14 m.)
and 32.5%o (at -15m) to 35%o (at -20m.). Most of the animals were observed just
above the holocline in oligohaline water (Bowman & lliffe, 1988). A large diversity of
accompanying fauna (mainly crustaceans) is encountered: remipedes (Speleonectes
tulumensis Yager, 1987), amphipods (Mayaweckelia cenoticola Holsinger, 1977, Tulu-
weckelia cernua Holsinger, 1990, Bahadzia bozanici Holsinger, 1992, Bahadzia setodactylus
Holsinger, 1992), isopods (Creaseriella anops (Creaser, 1936), Bahalana mayana Bow-
man, 1987), the mysid Anthromysis (Anthromysis) cenotensis Creaser, 1936, copepods,
the osctracod Danielopolina mexicana Kornicker & Iliffe, 1989, shrimps (Procaris spec.,
Typhlatya spec., Creaseria morleyi (Creaser, 1936), and the brotulid cave fish Ogilbia
pearsei (Hubbs, 1938).

4.5.1.2. Tulumella grandis Yager, 1988
(figs. 365-376)

unident. spp.; Schram, 1986: 221.

Thermosbaenacea (partim); Stock, 1983b: 235; Holsinger & Yager, 1985: 290; Stock, 1986b: 926 (partim).

Thermosbanaceans (sic); Cunliffe, 1985: 106, 108.

?Thermosbaenacea; Stock, 1986b: 926 (partim).

undescribed species (partim); Yager, 1987a: 310, 316.

Tulumella grandis Yager, 1988: 374, figs. 1-2; Cals & Monod, 1988: 342; Holsinger, 1989: 26; Cals &
Monod, 1991: 173, figs. 1-4.

Thermosbaenaceans (partim); Kornicker, Yager & Williams, 1990: 2.

Material— U.S.A., Bahamas: 2 2 ?; Grand Bahama Island Island, Lucayan National Park, Lucayan
Cavern; collected by D. Williams; 5.xi.1983; ZMA coll. no. C.A. 8160 (1 specimen) [topotypes].

-2 29; Abaco Island, Dan’s Cave; collected by J. Yager; 24.xii.1984; ZMA coll. no. C.A. 8159 [para-
types).

Description.— Body length (antennae 1 and 2 excluded) female up to 5153 pym
(Yager, 1988: holotype 4.8 mm) in the material studied.
Antenna 1: peduncular segments 1 to 3 with three, eight and five long plumose
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macrosetae on respective medial margins; main flagellum 24-segmented, one aesthe-
tasc on segments 8, 10, 12, 14, and 16 to 21, two aesthetascs on segments 7, 9, 11, 13,
and 15; accessory flagellum 16-segmented.

Antennae 2: scale on peduncle segment 3 with 16 plumose macrosetae, segments 4
and 5 without teazel macrosetae on mediodistal margin; flagellum 13-segmented,
segments 1 to 12 each with two simple macrosetae.

Labrum: without peculiarities.

Mandible: second palp segment with six plumidenticulate macrosetae, third seg-
ment with 11 plumidenticulate macrosetae; lacinia mobilis present in left mandible,
row of four slender serrate macrosetae, pars molaris with eight serrate spiniform
processes.

Labium: without peculiarities.

Maxilla 1: precoxal endite with medial armature of 16 plumidenticulate macro-
setae, of which six stout medioterminally and ten tall lateroterminally.

Maxilla 2: coxopodal endite medially with 22 fine plumose macrosetae, four rod
macrosetae mediodorsally and two stout plumose macrosetae; basipodal endite 2
with 21 spoon-shaped serrate macrosetae, and two modified serrate macrosetae; bas-
ipodal endite 3 with 12 somewhat more strongly developed spoon-shaped macro-
setae, increasing in size towards the lateral margin of the appendage; endopodite
with two simple macrosetae; exopodite with four plumose macroseta.

Maxilliped: coxopodal endite tapering lobe with two long pappose macrosetae;
basipodal endite with three rows of five, seven and four plumidenticulate macro-
setae, respectively, varying in size, but all with fine setules, a tall one medially, and
submedially and with an additional much stouter plumidenticulate macroseta.

Gnathopod: baso-ischium with ten plumose macrosetae dorsally, one teazel mac-
roseta distally on ventral margin, merus of endopodite with four teazel macrosetae
on ventral margin, one teazel and one subplumose macroseta distodorsally; carpus
with six very long serrate macrosetae on ventral margin; propodus with nine very
long serrate macrosetae on ventral margin; exopodite 2-segmented, distal segment
with two medial, two subterminal, two terminal and two lateral plumose macro-
setae.

Pereiopods 2 to 7: shape (size excluded) and chaetotaxy uniform, but endopodite
having dactylus with variable number of ovate microsetae: pereiopod 2 with 9; per-
eiopod 3 with 10; pereiopod 4 with 11; pereiopods 5 and 6 with 12 and pereiopod 7
with 8. Pereiopods 2 to 4 with precoxal gill-like structures, diminishing in size from
anterior to posterior.

First pleopod: with one large medial and 14 small subplumose macrosetae
towards lateral margin.

Second pleopod: with five dorsal and one terminal subplumose macrosetae.

Uropod: segment 1 of exopodite laterally with four cuspidate macrosetae, each
accompanied by a subplumose macroseta, medially with four cuspidate macrosetae,
segment 2 with 22 plumose macrosetae all along medial, terminal and lateral mar-
gins; endopodite with 26 plumose macrosetae along medial, terminal and lateral
margins.

Telson: width/length ratio 0.79, six pairs of cuspidate macrosetae along distal mar-
gin, three simple macrosetae dorsally, of which one at the right and two at the left side.
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Figs. 365-367. Tulumella grandis Yager, 1988, 2. 365, scale of antenna 2 (scale A). 366, left mandible.
367, coxopodal and endopodal endite of maxilliped (figs. 366-367 scale B). Scales indicated 0.1 mm.
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Figs. 368-370. Tulumella grandis Yager, 1988, 2. 368, maxilla 2 (scale A). 369, pleopod 1. 370, pleopod 2

(figs. 369-370 scale B). Scales indicated 0.1 mm.
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Figs. 371-372. Tulumella grandis Yager, 1988, 9. 371, gnathopod (scale B). 372, pereiopod 2 (scale A).

Scales indicated 0.1 mm.
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Figs. 373-376. Tulumella grandis Yager, 1988, ¢. 373, distal portion of pereiopod 3. 374, distal portion of
pereiopod 6 (figs. 373-374 scale A). 375, uropod. 376, telson (figs. 375-376 scale B). Scales indicated 0.1

min.
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Table 3. Accompanying fauna of Tulumella in the Bahamas

GR.BAHAMA ABACO S. ANDROS CATISL. LONGISL.

123456 7 8 9 10 11
REMIPEDIA
Speleonectes lucayensis Yager, 1981 X X X X X x
S. benjamini Yager, 1987 X X x
Speleonectes spec. x
Cryptocorynetes haptodiscus Yager, 1987 X x X
Godzillius robustus Schram, Yager & X x X
Emerson, 1986

Pleomothra apleocheles Yager, 1989 x x x
Godzilliognomus frondosus Yager, 1989 X X X X X
THERMOSBAENACEA
Tulumella grandis Yager, 1988 XX X X X X X
T. bahamensis Yager, 1988 x x X x X
unidentified specimens X x
AMPHIPODA
Bahadzia willinmsi Holsinger, 1985 X X X X X
B. setimana Stock, 1986 X
B. obliqua Stock, 1986 X
unidentified hadzoid species X
Spelaeonicippe cf. provo Stock &

Vermeulen, 1982 X

Grandidierella cf. bonnieroides
Stephenson, 1947 x

unidentified species X
ISOPODA
Bahalana geracei Carpenter, 1981 X X X X b3
MYSIDACEA
Stygiomysis holthuisi (Gordon, 1958) X X X
COPEPODA
unidentified species X X X
OSTRACODA
Deeveya styrax Kornicker, 1990 X X
D. hirpex Kornicker, 1990
D. medix Kornicker, 1990 X x
Deeveya spec. x
Speleoccia sagax Kornicker, 1990 x
S. styx Kornicker, 1990 x
unidentified species X X X
NEBALIACEA
unidentified species x
DECAPODA
unidentified shrimps X X
OLIGOCHAETA
free-swimming species X
PISCES
Lucifuga spelaeotes Cohen &

Robbins, 1970 X X X x x
Eleotris pisonis (Gmelin, 1788) X

This table is based on data published by Bowman, Iliffe & Yager (1984), Holsinger & Yager (1985), Schram, Yager
& Emerson (1986), Stock (1986b), and Yager (1987a, 1988, and 1989).

Localities: 1. Lucayan Caverns; 2.Asgard Cave; 3. Sagittarius Cave; 4. Bahama Cement Cave; 5. Lucy’s Cave; 6.
Mermaid’s Lair; 7. Dan’s Cave; 8. Stargate Blue Hole; 9. El Dorado Cave; 10. Big Fountain Blue Hole; 11. locality
unknown.
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Variability.— Because the number of specimens at my disposal was rather limited,
I could not establish any variation among the specimens dissected and examined
with SEM. In comparison with the description given by Yager (1988) some differenc-
es (and variation) are found in the number of segments of the flagellum of antennae
1 and 2, and in the number of plumose macrosetae on the medial margin of the
peduncular segments 2 and 3 of antenna 1. The number of plumose macrosetae on
the scale of antenna 2 and the uropods, and the number of pairs of cuspidate macro-
setae of the telson show some variation too. The variation found in the chaetotaxy of
mandible, maxilla 2, maxilliped, and gnathopod must be regarded with some res-
erve, as a part of the information in table 4 is derived from the rather diagrammatic
drawings by Yager. She also gives in her descriptive text approximate numbers (“...
at least...”), which indicate that her observations are not necessarily accurate.

Remarks.— As remarked and discussed above in detail, T. grandis shows a closer
relationship to T. unidens Bowman & Iliffe, 1988, than it does to T. bahamensis Yager,
1988. It can in general be distinguished from T. bahamensis by the distinctly larger
number of micro- and macrosetae on the appendages, its larger size, and the pres-
ence of precoxal gill-like structures on pereiopods 2 to 4. For detailed information on
specific differences with its congeners one is referred to table 4.

Distribution.— This species has been reported from a number of localities in the
Bahamas, viz., Grand Bahama (Lucayan Caverns (type locality), Asgard Cave, Sagit-
tarius Cave, Bahama Cement Cave, Lucy’s Cave, and Mermaid’s Lair), Abaco Island
(Dan’s Cave), and South Andros Island (El Dorado Cave). Stock (1986b) reported
thermosbaenaceans from Big Fountain Blue Hole on Cat Island, but the this material
was not available to me. Yager (1988: 381) mentions a record of Tulumella from Long
Island.

Habitat.— The anchihaline cave systems in which these thermosbaenaceans occur
find their origin in the Pleistocene (Cunliffe, 1985). Tulumella grandis is a relatively
euhaline nectic species that lives.near the density interface of the halocline (Yager,
1988). Initially Yager mentions the species from marine passages below the density
interface, later she states that it occurs just above and below the interface. In the
Lucayan Caverns (Grand Bahama), Dan’s Cave (Abaco Island) and the Stargate Blue
Hole (South Andros Island) it occurs sympatrically with T. bahamensis. The density of
the populations of both species at Lucayan Caverns is estimated at 20 individuals
per m3; they are the most abundant animal in the water column (Yager, 1988). In
table 3 a review is given of the fauna accompanying T. grandis and T. bahamensis.

4.5.1.3. Tulumella bahamensis Yager, 1988
(figs. 377-388)

unident. spp.; Schram, 1986: 221.

Thermosbaenacea (partim); Stock, 1983b: 235; Holsinger & Yager, 1985: 290; Stock, 1986b: 926 (par-
tim).

?Thermosbaenacea; Stock, 1986b: 926 (partim).

undescribed species (partim); Yager, 1987a: 310, 316.

Tulumella bahamensis Yager, 1988: 378, figs. 3-4; Cals & Monod, 1988: 342; Holsinger, 1989: 26; Kor-
nicker, Yager & Williams, 1990: 2; Cals & Monod, 1991: 176.

Thermosbaenaceans (partim); Kornicker, Yager & Williams, 1990: 2.
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Figs. 377-379. Tulumella bahamensis Yager, 1988, 2. 377, scale of antenna 2 (scale A). 378, left mandible.
379, coxopodal and endopodal endite of maxilliped (figs. 378-379 scale B). Scales indicated 0.1 mm.
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Figs. 380-382. Tulumella bahamensis Yager, 1988, 2. 380, maxilla 2. 381, pleopod 1. 382, pleopod 2. Scale
indicated 0.1 mm.
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Figs. 383-384. Tulumella bahamensis Yager, 1988, 9. 383, gnathopod. 384, pereiopod 2 (scale A). Scale

indicated 0.1 mm.
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Figs. 385-388. Tulumella bahamensis Yager, 1988, €. 385, distal portion of pereiopod 3. 386, distal por-

tion of pereiopod 6 (figs. 385-386 scale A). 387, uropod. 388, telson (figs. 387-388 scale B). Scales indi-

cated 0.1 mm.
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Material — U.S.A., Bahamas: 2 2 ¢; South Andros Island, El Dorado Cave; collected by D. Williams;
19.x.1986; ZMA coll. no. C.A. 8161 [topotypes].

Description.— Body length (antennae 1 and 2 excluded) female up to 3028 pum
(Yager, 1988: holotype 3.1 mm) in the material studied.

Antenna 1: peduncular segments 1 to 3 with two, six and three long plumose
macrosetae on respective medial margins; main flagellum 11-segmented, one aesthe-
tasc on segments 4, 6, 8, and 9, two aesthetascs on segments 5 and 7; accessory flagel-
lum 8-segmented.

Antennae 2: scale on peduncle segment 3 with 5 plumose macrosetae, segments 4
and 5 without teazel macrosetae on mediodistal margin; flagellum 7-segmented, seg-
ments 1 to 6 each with two simple macrosetae.

Labrum: without peculiarities.

Mandible: second palp segment with three plumidenticulate macrosetae, third
segment with six plumidenticulate macrosetae; lacinia mobilis present in left man-
dible, row of three slender serrate macrosetae, pars molaris with nine serrate spini-
form processes.

Labium: without peculiarities.

Maxilla 1: precoxal endite with medial armature of 12 plumidenticulate macro-
setae, of which six stout medioterminally and six tall lateroterminally.

Maxilla 2: coxopodal endite medially with 7 fine plumose macrosetae, four rod
macrosetae mediodorsally and two stout plumose macrosetae; basipodal endite 2
with three spoon-shaped serrate macrosetae, and two modified serrate macrosetae;
basipodal endite 3 with six somewhat more strongly developed spoon-shaped mac-
rosetae, increasing in size towards the lateral margin of the appendage; endopodite
with three simple macrosetae; exopodite with four plumose macroseta.

Maxilliped: coxopodal endite a tapering lobe with one short and two long pap-
pose macrosetae; basipodal endite with two rows of two and four plumidenticulate
macrosetae, respectively, varying in size, but all with fine setules, a tall one medially,
and submedially and with an additional much stouter plumidenticulate macroseta.

Gnathopod: basal segment with seven plumose macrosetae dorsally, one teazel
macroseta distally on ventral margin, merus of endopodite with one teazel macrose-
ta on ventral margin, one teazel and one subplumose macroseta distodorsaIIy; car-
pus with six very long serrate macrosetae on ventral margin; propodus with five
very long serrate macrosetae on ventral margin; exopodite 2-segmented, distal seg-
ment with two medial, two subterminal, two terminal and two to three lateral plu-
mose macrosetae.

Pereiopods 2 to 7: shape (not size) and chaetotaxy uniform, but endopodite hav-
ing dactylus with variable number of ovate microsetae: pereiopod 2 with 2; pereio-
pods 3 and 4 with 5; pereiopods 5 and 6 with 4 and pereiopod 7 with 2. Pereiopods 2
to 4 without precoxal gill-like structures.

First pleopod: with one large medial and four small subplumose macrosetae
towards the lateral margin.

Second pleopod: with four dorsal and one terminal subplumose macrosetae.

Uropod: segment 1 of exopodite laterally with three cuspidate macrosetae each
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accompanied by subplumose macroseta, medially with four cuspidate macrosetae,
segment 2 with 14 plumose macrosetae all along medial, terminal and lateral mar-
gins; endopodite with 16 plumose macrosetae along medial, terminal and lateral
margins.

Telson: width/length ratio 0.80, five pairs of cuspidate macrosetae along distal
margin, dorsal simple macrosetae absent.

Variability.— Of this species only two specimens were at my disposal, so I could
not establish any variation. In comparison with the description given by Yager (1988)
only minor differences have been observed in the number of segments of the flagel-
lum of antennae 1 and 2, and in the number of plumose macrosetae of the uropods.
The number of pairs of cuspidate macrosetae of the telson shows some variation too.
For the same reasons mentioned in the discussion of the variation of T. grandis, the
variation found in the chaetotaxy of mandible, maxilla 2, maxilliped, and gnathopod
must be regarded with some reservation.

Remarks.— For detailed information on specific differences with its congeners one
is referred to table 4.

Distribution.— This species has been reported from a number of localities in the
Bahamas, e.g. Grand Bahama (Lucayan Caverns (type locality), and Mermaid’s Lair),
Abaco Island (Dan’s Cave), and South Andros Island (Stargate Blue Hole, and El
Dorado Cave). Stock (1986b) reported thermosbaenaceans from Big Fountain Blue
Hole on Cat Island, but this material was not available to me. Yager (1988: 381) also
mentions Tulumella to be present at Long Island.

Habitat.— The anchihaline karstic cave systems in which these thermosbaenaceans
occur find their origin in the Pleistocene (Cunliffe, 1985). Tulumella bahamensis is a rela-
tively euhaline nectic species that lives near the density interface of the halocline
(Yager, 1988). Initially Yager mentioned the species from marine passages below the
density interface, but later she states that it occurs just above and below the density
interface. In the Lucayan Caverns (Grand Bahama), Dan’s Cave (Abaco Island) and the
Stargate Blue Hole (South Andros Island) it occurs sympatrically with T. grandis. The
density of the populations of both species at Lucayan Caverns is estimated at 20 indi-
viduals per m3, they are the most abundant animal in the water column (Yager, 1988).
In table 3 a review is given of the fauna accompanying T. grandis and T. bahamensis.

4.6. Halosbaenidae Monod & Cals, 1988

Halosbaenidae Monod & Cals, 1988: 101; Wagner, 1988: 1st page; Cals & Monod, 1988: 343; Wagner,
1990: 123; Cals & Monod, 1991: 177.
Halosbaenidea (sic); Bowman & lliffe, 1988: 226.

Diagnosis.— Thermosbaenaceans with elongate body. Rostrum short, broad, and
indistinct. Small eye-stalks (ocular scales) present. Peduncular segments of antenna 1
without long plumose macrosetae along medial margin; main flagellum of antenna 1
3- to 29-segmented; accessory flagellum 3- to 14-segmented. Flagellum of antenna 2
5- to 7-segmented. Mandible with several plumidenticulate macrosetae on second
segment of palp; left pars incisiva 3- or 5-dentate, right pars incisiva 2-, 6- or 9-den-
tate; lacinia mobilis present on left mandible; pars molaris pointedly triangular or
ensiform, molar surface with ciliate microsetae only. Maxilla 1 with 2-segmented palp,
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Table 4. Salient differences between the species of Tulumella

T. unidens T. grandis T. bahamensis

Bowman & Iliffe, 1988 Yager, 1988 Yager, 1988
Antenna 1:
# segments main flagellum [18]-22 [18-22]-24 [8-]111
# segments accessory flagellum 14 [14-]16 8
# plumose macrosetae segments 1,2,3 3,6,3[5] 3, [6-]8, 5[6] 2,6,3
1 aesthetasc on flagellar segment no. 5,7,9,11,13-19 8,10, 12, 14, 16-21 4,6,8,9
2 aesthetascs on flagellar segment no. 4,6,8,10,12 7,9,11,13,15 5,7
Antenna 2:
# plumose macrosetae on scale [10-]11 [12-]16 5
# medial m.s. peduncular segm. 4 and 5 2 0 0
# segments flagellum 10 [12-14] 13 7 [8-10]
Mandible:
# plumidenticulate m.s. palp segm. 2 [4-]15 6 3-[4]
# plumidenticulate m.s. palp segm. 3 8 [10)-11 6[-8]
lacinia mobilis in left mandible absent present present
# serrate m.s. left/right mandible 3/3 4/4 3/3
# serrate spiniform processes molar 6 8 9
Maxilla 1:
# tall + stout m.s. coxopodal endite 10+6 10+6 6+6
Maxilla 2:
# plumose m.s. coxopodal endite [22]-27 22-[24] 7-[15]
# spoon-shaped m.s. b.e.2 9-[11] 21 [+ 20] 3-[t6]
# spoon-shaped m.s. b.e.3 [6)-7 12[£12] 6[+6]
# simple m.s. endopodite 4 2 3-[4]
# plumose m.s. exopodite 3-[4] 4 4-[5]
Maxilliped:
total # plumidenticulate m.s. [14]-15 [12-14]-18 8[-10]
#pappose m.s. coxopodite 3 2 2
Gnathopod:
# plumose m.s. baso-ischium 6-[8] [£9]10 [£5]-7
# ventral teazel m.s. merus 3 [2]-4 [0]-1
# serrate m.s. carpus [5]-8 6 [16] [4}-6
# serrate m.s. propodus 7-[10] [£6]9 5-[6]
# plumose m.s. exopodite 89 8 8-9
Pereiopods 2 to 4:
precoxal gill-like structures absent present absent
Pereiopod 2:
# ovate microsetae dactylus 10 9 2
Pereiopod 3:
# ovate microsetae dactylus 11 10 5
Pereiopod 4:
# ovate microsetae dactylus 12 11 5
Pereiopod 5:
# ovate microsetae dactylus 13 12 4
Pereiopod 6:
# ovate microsetae dactylus 11 12 4
Pereiopod 7:
# ovate microsetae dactylus 11 8 2
Pleopod 1:
# subplumose m.s. 1large + [8] 9 small 1large + 14 small  1large + 4 smal



Wagner. Monograph Thermosbaenacea. Zool. Verh. 291 231

Table 4 (continued).

Pleopod 2:

# dorsal subplumose m.s. 5 5 4
Uropod:

# plumose m.s. endopodite [18])-22 [20-24]-26 [11]-16
# cusp. m.s. med. margin ex. segm. 1 [4]-5 [3-14 [3]-4
# cusp. m.s. lat. margin ex. segm. 1 [3]-4 [3-14 [2]3
# plumose m.s. ex. segm. 2 18 [15+]-22 [12]-14
Telson:

# pairs of cuspidate m.s. 3 [5]-6 [4]-5
# (dorsal) simple m.s. 0 3 (1 right, 2 left) 0
mean width /length ratio 0.82 0.79 0.80

abbreviations: b.e. = basipodal endite; cusp. = cuspidate; end. = endopodite; ex. = exopodite; lat. = lat-
eral; med. = medial; m.s. = macroseta(e); no. = number; plum. = plumose; segm.= segment; # = num-
ber of....; [..] = character state in original description or figure(s).

basal segment of palp not fused with second segment; basipodal endite with seven
to eight toothed macrosetae. Basipodal endite 1 of maxilla 2 with one long, five
obscurely serrate and six modified plumidenticulate macrosetae, tip of modified
type flattened, ovate and terminally digitate, a ring of stout setules around basis of
flattened portion (as in fig. 12); basipodal endite 2 with two rows of rake-like serrate
macrosetae; basipodal endite 3 with numerous rake-like macrosetae arranged in
oblique rows, thus forming triangular field of macrosetae; endopodite 2-segmented;
exopodite absent. Maxilliped with three to six complexly setulated pappose macro-
setae on coxopodite; (sub)terminal margin of basipodite with three rows of (modi-
fied) plumidenticulate macrosetae; endopodite reduced, with ciliate microsetae; exo-
podite lobate, with ciliate microsetae; epipodite lobate or well-developed. Seven
pairs of pereiopods; gnathopod uniramous, in baso-ischium of endopodite demarca-
tion of ischium obscure, dorsal margin naked or with numerous fine simple micro-
setae, dactylus with three to four (modified) serrulate macrosetae forming a claw;
pereiopods 2 to 6 biramous, exopodites 2-segmented; pereiopod 7 uniramous or bira-
mous, exopodite (when present) 1- or 2-segmented. First pleopod unarticulate, fused
with first pleonite, forming a protrusion with subplumose and simple macrosetae;
second pleopod articulate, more or less triangular to elongate, with three to four sub-
plumose macrosetae; pleopods 3 to 5 absent, but in some genera small simple macro-
setae is left. Endopodite of uropod longer than first segment of exopodite or longer
than entire exopodite, medial margin of endopodite with serrate cuspidate macro-
setae; first segment of exopodite distomedially with three to six cuspidate macroset-
ae, distolaterally with five to nine macrosetae, each accompanied by a subplumose
macroseta. Telson not fused with pleonite 6, tongue-shaped, with four to sixteen cus-
pidate macrosetae at either side on the posterolateral margin.

Discussion.— The family Halosbaenidae comprises three genera, viz. Limnosbaena,
the nominal genus Halosbaena, and the monotypic genus Theosbaena. In order to facil-
itate identification at the generic level a key is provided below.
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Key to the genera of Halosbaenidae
based on characters visible without dissection

1. Main flagellum of antenna 1 4-segmented, accessory flagellum 3-segmented;
gnathopod with one serrate macroseta on ventral margin; pereiopod 7 uniramous;
distomedial margin of first segment of uropodal exopodite with cuspidate macroseta
.......................................................................................... Limnosbaena Stock, 1976 (p. 232)
- Main flagellum of antenna 1 more than 8-segmented, accessory flagellum more
than 4-segmented; gnathopod with three or four serrate macrosetae on ventral mar-
gin; pereiopod 7 biramous; distomedial margin of first segment of uropodal exopo-
dite With plUMOSE MACTOSELA ...ocrevreurerrereerrreecerisceerresesesers st ss s st sasres sesssnantas 2
2. Main flagellum of antenna 1 9- to 16-segmented, accessory flagellum 4- to 7-seg-
mented; gnathopod with four serrate macrosetae on ventral margin; exopodite of
pereiopod 7 2-segmented; pleonites 3 to 6 with simple macrosetae ventrally; medial
margin of uropodal endopodite with stout serrate macrosetae; telson with four pairs
of cuspidate macrosetae and three to five serrate macrosetae along posterolateral
INATGINL oovreeceiienreceet et se sttt sesstes st sacesesensesenacs Halosbaena Stock, 1976 (p. 247)
- Main flagellum of antenna 1 29-segmented, accessory flagellum 14-segmented;
gnathopod with three serrate macrosetae on ventral margin; exopodite of pereiopod
7 1-segmented; pleonites 3 to 6 without simple macrosetae ventrally; medial margin of
uropodal endopodite with scale-like serrate macrosetae; telson with 13 to 16 cuspidate
macrosetae along posterolateral margin ......... Theosbaena Cals & Boutin, 1985 (p. 279)

4.6.1. Limnosbaena Stock, 1976

Limnosbaena Stock, 1976: 64; McLaughlin, 1980: 84; Abele, 1982: 277; Stock, 1986a: 587; Cals, 1987: 661;
Monod & Cals, 1988: 101, pl. 2, fig. 2; Wagner, 1988: 1st page; Bowman & lliffe, 1988: 225; Wagner,
1990: fig. 1; Mestrov & Cals, 1991: 41; Cals & Monod, 1991: 174.

Termosbenacei; Gasparo, Minelli & Brandmayr, 1984: 51.

Type species.— Limnosbaena finki (MeStrov & Lattinger-Penko, 1969).

Diagnosis.— Body length (antenna 1 and 2 excluded) up to 2.1 mm. Carapace
reaching to the fourth pedigerous somite. Third peduncular segment of antenna 1
with three subplumose macrosetae on terminal prominence; main flagellum 4-seg-
mented; accessory flagellum 3-segmented. Flagellum of antenna 2 5-segmented.
Ocular scales evenly rounded anteriorly. Mandible with two plumidenticulate mac-
rosetae on second segment of palp; left pars incisiva 3-dentate, right pars incisiva 2-
dentate (of which one with five lobate protrusions distally); lacinia mobilis with six
lobate protrusions (absent in right mandible); row of three serrate macrosetae in left
mandible, row of four serrate macrosetae in right mandible; pars molaris ensiform,
molar surface covered by five very long ciliate microsetae. Palp of maxilla 1 with two
long bisetulate macrosetae (sub)terminally; basipodal endite with seven tall and
sharply dentate toothed macrosetae. Coxopodal endite of maxilla 2 with 18 long plu-
mose, six rod and two stout plumose macrosetae; basipodal endite 1 with one long
(tip pointed, dentations obscure), five obscurely setulate and six stout (modified)
plumidenticulate macrosetae. Maxilliped with three complexly setulated pappose
macrosetae on coxopodal endite, setules with flattened distal portion (with LM no
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detailed structures visible); subterminal margin with three rows of differently
shaped plumidenticulate macrosetae, a ventral row of curved macrosetae, a central
row of long macrosetae with foliaceous setules and a dorsal row of short, stout, and
distally densely setulate macrosetae, submedially a modified (e.g., with partially
reduced elements) “plumidenticulate” macroseta is implanted, being faintly S-
shaped, and naked, except for a short setule present on top of each prominence,
these prominences arranged in two closely set parallel rows of 14 prominences on
distal half. Gnathopod propodus with one teazel macroseta ventrally; dactylus with
three unequally long serrulate macrosetae with somewhat flattened rake-like tips
forming a claw terminally; pereiopod 7 uniramous. First pleopod a rounded process
with six subplumose macrosetae flanked by two simple macrosetae medially; second
pleopod almost rectangular with three subplumose macrosetae, flanked by simple
macrosetae laterally; long and short simple macrosetae lying in the extension of pleo-
pod 2 on pleonites 3 to 5 probably representing remnants of pleopods 3 to 5 and their
accompanying simple macrosetae. Uropodal endopodite somewhat longer or shorter
than exopodite, medial margin with cuspidate macrosetae; first segment of exopo-
dite distomedially with a single cuspidate macroseta, distolaterally with three cuspi-
date macrosetae and two subplumose macrosetae. Telson posteriorly with three to
four pairs of cuspidate macrosetae on distal corners, two to three pairs of serrate
macrosetae somewhat more dorsally.

Description.— As for the type species.

Remarks.— There has been some confusion about the taxonomic position of Lim-
nosbaena in the past. Initially based on the original description of the type species,
Monod & Cals (1988) erected the subfamily Limnosbaeninae as they believed Limnos-
baena showed intermediate characters between Monodella (well-developed endopo-
dite in male maxilliped) and Halosbaena (great similarity in general morphology of
remaining mouthparts, pereiopods, pleopods, and telson). After examining a num-
ber of dissected specimens from Comaria at my disposal, Cals agreed with me that
the confusion was based on the misinterpretation of the gnathopod being treated as
endopodite of the maxilliped (Mestrov & Cals, 1991: 47). With this major problem
solved, there is no doubt that Limnosbaena is a typical member of the Halosbaenidae
as defined above.

Distribution.— Representatives of this genus are known from limnic waters in
Bosnia and in the Italian part of Comaria, and from the vicinity of Senas, northwest
of Marseille, southern France.

Habitat— The only data available pertain to Limnosbaena finki, which inhabits
purely limnic waters.

4.6.1.1. Limnosbaena finki (Mestrov & Lattinger-Penko, 1969)
(figs. 389-411)

Monodella finki Me$trov & Lattinger-Penko, 1969: 113, figs. 1-16.
Limnosbaena finki; Stock, 1976: 66; Pinkster, 1978: 234; Abele, 1982: 276; Stock, 1986a: 587; Schram, 1986:

220; Cals & Monod, 1988: 342; Wagner, 1990: 123; Me$trov & Cals, 1991: 42, figs. 14; Pretus, 1991:
235.

Thermosbaenacea (partim); Sket et al., 1991: 43.
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Material — Bosnia-Hercegovina: 1 &; Bosnia, Zenica, 50 m from the river Bosna; pumped from allu-
via, at 7 m depth, temperature 8°C, pH 6.8, salinity 1.2 mg/l, CO, 7.2 mg/]; collected by M. Mestrov
and R. Lattinger-Penko; 30.vi.1965; UZC [holotype].

Accompanying fauna: Crustacea: Isopoda (Stenasellus skolpjensis skopljensis (S.L. Karaman, 1936),
Microcharon spec.), Amphipoda (Niphargus spec.).

Italy: 5 83, 1 @, 2 fragmentary specimens; Doberdo di Lago (=Doberdob), Comaria (=Komarje),
Grotta di Comaria (=Jama pri Komarjih); fresh water; collected by F. Gasparo & F. Stoch; diverse data
in 1983-1986; ZMA coll. no. C.A. 8097; UEKL; UR.

Description.— Body length (antennae 1 and 2 excluded) up to circa 2050 um in the
material studied.

Antenna 1 with 3-segmented peduncle; peduncular segment 1 three teazel macro-
setae (type IIB3) of unequal length on medial margin, one medially, two distally, dor-
solateral margin with a transverse row of seven fine plumose macrosetae (type IA1);
peduncular segment 2 distally with one teazel macroseta (type 1IB3) on dorsomedian
margin, one teazel macroseta (type IIB3) on ventromedian margin, one teazel macro-
seta (type IIB3) on dorsolateral margin, one teazel macroseta (type 1IB3) on ventrolat-
eral margin; peduncular segment 3 with one teazel macroseta (type IIB3) on distome-
dial margin, one teazel macroseta (type IIB3) on mediolateral margin, terminal prom-
inence with three subplumose macrosetae (type 1B2); main flagellum 4-segmented,
distally with one simple macroseta (type IIA1) on lateral margin, a longitudal row of
six aethetascs (type IIA6) on medial margin of first segment, segments 2 and 3 with
one aesthetasc (type IIA6) medially; accessory flagellum 3-segmented, segments with
one simple macroseta (type IIA1) laterally, two simple macrosetae (type IIA1) medi-
ally, last segment (sub)terminally with three simple macrosetae (type IIA1) of
unequal length.

Antenna 2 uniramous, peduncle 5-segmented; segments 1 and 2 naked, segment 3
with one teazel macroseta (type 1IB3) distomedially, segment 4 with one teazel mac-
roseta (type IIB3) distomedially and one teazel macroseta (type 1IB3) distolaterally,
segment 5 with one lateral and four medial teazel macrosetae (type 11B3) distally; fla-
gellum 5-segmented, segments 1 to 4 with two simple macrosetae (type IIA1) on
medial margin, segment 3 one simple macroseta (type IIA1) on distolateral margin,
last segment with four simple macrosetae (type I1A1) (sub)terminally.

Labrum 1.6 times broader than long, its proximal portion densely covered with
ciliate microsetae (type 2b), apically with ovate microsetae (type 2a).

Mandible with well-developed 3-segmented palp; basal palp segment rectangular
and unarmed; second segment with two simple (type IIA1) and two plumidenticu-
late macrosetae (type 1A3); third segment with three plumidenticulate macrosetae
(type 1A3), (subapically) and 1 long serrulate macroseta (type IIB1(b)); corpus mandi-
bula differentiated into pars incisiva, lacinia mobilis (absent in right mandible), row
of three (left mandible) or four (right mandible) serrate macrosetae (type 1IB1), and
ensiform pars molaris having its molar surface covered by five very long ciliated
microsetae (type IIb).

Labium deeply cleft, its lobes with rounded converging tips, internal distal margin
with ciliate microsetae (type IIb), outer distal margin less densely covered by taller
ciliate microsetae (type IIb).

First maxilla differentiated into precoxal endite with a distomedial armature of
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Figs. 389-392. Limnosbaena finki (MeStrov & Lattinger-Penko, 1969), 3. 389, lateral view of habitus
(2050 pum). 390, antenna 1, holotype (scale A). 391, antenna 2. 392, ocular scales (figs. 391-392 scale B).
Scales indicated 0.1 mm.
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Figs. 393-396. Limnosbaena finki (MeStrov & Lattinger-Penko, 1969), . 393, corpus mandibula of left
mandible. 394, right mandible. 395, maxilla 1. 396, maxilla 2. Scale indicated 0.1 mm.
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Figs. 397-399. Limnosbaena finki (MeStrov & Lattinger-Penko, 1969), 8. 397, labrum. 398, labium. 399,
maxilliped. Scale indicated 0.1 mm.
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two rows of five tall and five stout plumose macrosetae (type IB1), respectively; a
basipodal endite with distal armature of seven toothed macrosetae (type IIl); endo-
podite forming a rather short 2-segmented palp, first segment with one long simple
macroseta (type IIA1), second segment with one simple macroseta (type IIAl) later-
ally, three simple macrosetae (type IIA1) (sub)apically, and two larger bisetulate mac-
rosetae (type IB3(b)).

Maxilla 2 complexly built: coxopodal endite with 18 long plumose macrosetae
(type 1A1), six rod macrosetae (type I1A2) and two stout plumose macrosetae (type
IB1); three basipodal endites: basipodal endite 1 with 12 plumidenticulate macro-
setae (type 1A3): one long, five obscurely serrate, and six stout macrosetae; basipodal
endite 2 with two transverse rows of 23 rake-like serrate macrosetae (type IIB1) at
terminal margin increasing in size and denticulation towards the medial margin of
the appendage, and two modified (longer one with a more developed rake, short one
with rake strongly reduced to narrow tip) serrate subterminal macrosetae; basipodal
endite 3 with 55 rake-like serrate macrosetae (type IIB1) increasing in size and denta-
tion medially, and arranged in 10, somewhat triangular, oblique rows of
1+2+3+4+5+6+7+8+9+10; endopodite 2-segmented, first segment with one long sim-
ple macroseta (type IIA1), segment 2 with one simple macroseta (type IIA1) and one
serrulate macroseta (type IIB1(b)); exopodite absent.

Maxilliped: coxopodal endite a tapering lobe with one subterminal and two termi-
nal pappose macrosetae (type IA2) with complex setules (as in fig. 10?); basipodal
endite with three rows of plumidenticulate macrosetae (type IA3), ventral row of five
curved macrosetae, central row of eight long macrosetae with foliaceous setules, and
dorsal row of six short, stout, and distally densely setulate macrosetae, submedially
an additional large modified “plumidenticulate” naked faintly S-shaped macroseta
(type 1A3) with short setules on prominences arranged in two close-set parallel rows,
medially two plumidenticulate macrosetae (type IA3), of which small one in front of
base of naked plumidenticulate macroseta and large one at central portion of medial
margin; endopodite fused with exopodite and basipodal endite, platelike with a row
of long fine simple microsetae (type Ia) along its margin; exopodite a non-articulat-
ing, tapering, blunt lobe, with simple microsetae (type Ia); epipodite a bow-shaped
tapering lobe with simple microsetae (type 1a), apically a short stout macroseta (type
could not be established with LM).

Gnathopod: baso-ischium longest segment, naked; merus with one subterminal
teazel macroseta (type 1IB3) on ventral margin; carpus with one subterminal teazel
macroseta (type 1IB3) on ventral margin; propodus with one teazel macroseta (type
1IB3) distally on both dorsal and ventral margin, dactylus with claw formed by three
(modified) serrulate macrosetae (type 1IB1), having somewhat flattened rake-like dis-
tal portions.

Pereiopod 2: ischiomerus of endopodite with two teazel macrosetae (type IIB3) on
ventral margin; carpus with one teazel macroseta (type IIB3) subterminally on both
ventral and dorsal margins; propodus with one teazel macroseta (type IIB3) subter-
minally on both ventral and dorsal margins; dactylus with one teazel macroseta
(type IIB3) subterminally on both ventral and dorsal margins, and well-developed
serrulate macroseta (type IIB1(b)) forming terminal “unguis”; first segment of exopo-
dite with one plumose macroseta (type IB1) subterminally, second segment with one
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medial, two terminal and one lateral plumose macrosetae (type IB1).

Pereiopods 3 to 6: ischiomerus of endopodite with two teazel macrosetae (type
1IB3) on ventral margin, of which one medially and one distally; carpus with one tea-
zel macroseta (type 1IB3) subterminally on both ventral and dorsal margins; propo-
dus with one teazel macroseta (type IIB3) subterminally on both ventral and dorsal
margins, and one subplumose macroseta (type 1B2); dactylus with one teazel macro-
seta (type IIB3) subterminally on both ventral and dorsal margins, and a well-devel-
oped serrulate macroseta (type IIB1(b)) forming terminal “unguis”; first segment of
exopodite with one plumose macroseta (type IB1) subterminally, second segment
with one medial, two terminal and one lateral plumose macrosetae (type IB1).

Pereiopod 7: ischiomerus of endopodite with two teazel macrosetae (type 1IB3) on
ventral margin, one medially and one distally; carpus with one teazel macroseta
(type 1IB3) subterminally on both ventral and dorsal margins; propodus with one
teazel macroseta (type 1IB3) subterminally on both ventral and dorsal margins, and
one subplumose macroseta (type IB2); dactylus with one teazel macroseta (type IIB3)
subterminally on both ventral and dorsal margins, and a well-developed serrulate
macroseta (type IIB1(b)) forming terminal “unguis”; exopodite absent.

In males penial lobes simple, long, distal half slightly bend, medially associated
with coxopodite of pereiopod 7.

First pleopod an unarticulate rounded process with six subplumose macrosetae
(type IB2), flanked by two simple macrosetae (type IIA1) medially. Second pleopod
l-segmented, almost rectangular, with two dorsal and one terminal subplumose
macrosetae (type IB2). Pleonites 3 to 5 ventrally with two long and two short simple
macrosetae (type IIA1) at either side.

Uropod with 2-segmented exopodite and 1-segmented endopodite; first segment
of exopodite distinctly longer than segment 2, segment 1 laterally with three cuspi-
date macrosetae (type IIA3) and two subplumose macroseta (type 1B2); medially
with one to two cuspidate macrosetae (type I1A3), segment 2 with six plumose mac-
rosetae (type IB1) all along distdlateral to terminal margins; endopodite distinctly
longer than exopodite, seven to eight cuspidate macrosetae (type IIA3) along medial
margin, five stout plumose macrosetae (type IB1) along distomedial and terminal
margins, one pair of subplumose macrosetae (type IB2) implanted distolaterally,
accompanied by long simple macroseta (type IIA1), and lateral margin with four fine
plumose macrosetae (type IB1), of which distalmost accompanied by small simple
macroseta (type IIA1).

Telson longer than wide, width/length ratio varying between 0.78 and 0.82, taper-
ing, terminal margin almost straight, posterior lateral margins with four pairs of cus-
pidate macrosetae (type IIA3), three pairs of serrate macrosetae (type 1IB1) implanted
somewhat more dorsally, one pair laterally, two pairs between second and third pair
of cuspidate macrosetae.

Variability.— Except for a slight variation in the number of cuspidate macrosetae
on the uropodal rami, no variation has been observed in the other appendages.

Remarks.— The first segment of the main flagellum of antenna 1 is distinctly long-
er compared to the other segments. The longitudal row of six aesthetascs seems to
indicate a fusion of the original first six segments of the main flagellum. With the aid
of the Black Chlorazol B cuticular staining (although faintly visible) it was possible to
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Figs. 400-402. Limnosbaena finki (Me$trov & Lattinger-Penko, 1969), 8. 400, gnathopod. 401, pereiopod
2. 402, pereiopod 3. Scale indicated 0.1 mm.
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Figs. 403-404. Limnosbaena finki (MeStrov & Lattinger-Penko, 1969), 8. 403, pereiopod 4. 404, pereio-
pod 5. Scale indicated 0.1 mm.
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Figs. 405-407. Limnosbaena finki (MeStrov & Lattinger-Penko, 1969), &. 405, pereiopod 6. 406, pereio-
pod 7 (figs. 405-406 scale B). 407, pleopod 1 (scale A). Scales indicated 0.1 mm.
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Figs. 408-411. Limnosbaena finki (Mestrov & Lattinger-Penko, 1969), 3. 408, pleopod 2. 409, detail of
pleonite 3 (figs. 408-409 scale A). 410, uropod (scale B). 411, telson (scale C). Scales indicated 0.1 mm.



244 Wagner. Monograph Thermosbaenacea. Zool. Verh. 291

distinguish the six sclerites that form the first segment of the main flagellum in the
specimen of Limnosbaena spec. descibed below. As in Tulumellidae the two aesthe-
tascs per segment are implanted transversely near the distal margin, a situation that
is not homologous to that of Limnosbaena. In this respect Limnosbaena, indeed, is a
typical member of the Halosbaenidae too, as fundamentally it has one aesthetasc per
segment..

Distribution.— Limnosbaena finki is known from limnic water from the interstitial
of alluvia of the Bosna river near Zenica (Bosnia) and from a cave lake situated in the
Italian part of Comaria.

Habitat.— As accompanying fauna of Limnosbaena finki the amphipod Niphargus
spec, and the isopods Stenasellus skolpjensis skolpjensis (S.L. Karaman, 1936), and
Microcharon spec. have been reported by Mestrov & Lattinger-Penko (1969: 112).
From Comaria Gasparo et al. (1984: 51) mention the isopod Sphaeromides spec. as
accompanying faunal element. No geological data are known to me.

4.6.1.2. Limnosbaena spec.
(figs. 412-415)

Monodella (partim); Botosaneanu & Delamare Deboutteville, 1967: 22; Wagner, 1990: 123.
Thermosbaenacés; Bou, 1975; 109.

Monodella spec. 1 (partim); Pinkster, 1978: 234.

Monodella spec. 2; Pinkster, 1978: 234.

unident. spp.; Schram, 1986: 221.

Monodella; Pretus, 1991: 236.

Material— France: 1 (damaged) ?; sta. Pt D2, Bouches-du-Rhdne (Département 13), from tube-
shaped well along road to Senas; collected by Cl. Bou;.xi.1967; MP Thb. 5.

Description.— Body length (antennae 1 and 2 excluded) of the female studied is
1450 pm.

As the specimen is so severely damaged, not all appendages could be studied in
detail.

Antenna 1: as in L. finki.

Antenna 2: as in L. finki.

Labrum: without peculiarities.

Mandible: lost, except for the palp of the right mandible. Without peculiarities.

Labium: lost.

Maxilla 1: without peculiarities.

Maxilla 2: coxopodal endite with 18 long plumose macrosetae, six rod macrosetae
and two stout plumose macrosetae; three basipodal endites: basipodal endite 1 with
12 plumidenticulate macrosetae (type 1A3): one long, five obscurely serrate, and six
stout macrosetae; basipodal endite 2 with two transverse rows of approximately
13rake-like serrate macrosetae at terminal margin increasing in size and denticula-
tion towards the medial margin of the appendage, and two modified serrate subter-
minal macrosetae; basipodal endite 3 with an estimated number of 55 rake-like ser-
rate macrosetae, approximately 10, somewhat triangularly configurated, oblique
rows of 1+2+3+4+5+6+7+8+9+10 could be counted (majority of macrosetae broken
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Figs. 412-415. Limnosbaena spec., 2. 412, basipodal endite 2 of maxilla 2 (scale D). 413, pereiopod 3
(scale B). 414, uropod (scale C). 415, telson (scale A). Scales indicated 0.1 mm.
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off); endopodite 2-segmented, first segment with one long simple macroseta, seg-
ment 2 with one simple macroseta and one serrulate macroseta; exopodite absent.

Maxilliped: severely damaged, but appears identical with that of L. finki in num-
ber of macrosetae.

Gnathopod: lost.

Pereiopod 2: Iost.

Pereiopods 3 to 6: only the right pereiopod 3 and left pereiopods 5 and 6 are
present; ischiomerus of endopodite with two teazel macrosetae on ventral margin, of
which one medially and one distally; carpus with one teazel macroseta subterminal-
ly on both ventral and dorsal margins; propodus with one teazel macroseta subter-
minally on both ventral and dorsal margins, and one subplumose macroseta; dacty-
lus with one teazel macroseta subterminally on both ventral and dorsal margins, and
a well-developed serrulate macroseta forming terminal “unguis”; first segment of
exopodite with one plumose macroseta subterminally, second segment with one
medial, two terminal and one lateral plumose macrosetae.

Pereiopod 7: ischiomerus of endopodite with two teazel macrosetae on ventral
margin, of which one medially and one distally; carpus with one teazel macroseta
subterminally on both ventral and dorsal margins; propodus with two teazel macro-
setae medially and subterminally on ventral margins and one teazel and one subplu-
mose macroseta subterminally on dorsal margin; dactylus with one teazel macroseta
subterminally on both ventral and dorsal margins, and a well-developed serrulate
macroseta forming terminal “unguis”.

Pleopods 1 and 2 lost. Pleonites 3 to 5 ventrally with “scars” of three simple mac-
rosetae at either side.

Uropod with 2-segmented exopodite and 1-segmented endopodite; first segment
of exopodite distinctly longer than segment 2, segment 1 laterally with three cuspi-
date macrosetae, and two subplumose macrosetae; medially with one cuspidate mac-
roseta, segment 2 with six plumose macrosetae all along distolateral to terminal mar-
gins; endopodite somewhat shorter than exopodite, four fine plomose macrosetae
along lateral margin, five stout plumose macrosetae along distomedial and terminal
margins, subplumose macrosetae not observed.

Telson longer than wide, width/length ratio of 0.68, tapering, terminal margin
more or less halfround, posterior lateral margins with four pairs of cuspidate macro-
setae, two pairs of serrate macrosetae implanted somewhat more dorsally, one pair
near the second pair of cuspidate macrosetae, other pair situated halfway third and
fourth pair of cuspidate macrosetae.

Variability.— As one (incomplete) specimen is available only, it is not possible to
establish the variation.

Remarks.— When Professor Delamare Deboutteville passed away, only a small
part of his collection of slides with thermosbaenaceans was recovered by Professor .
Forest of the Paris Museum. Through his kindness I was able to examine this mate-
rial. On all slides partially dissected or complete specimens were “crushed” under
coverglasses. One slide contained a specimen belonging to the genus Limnosbaena.
Under the pressure of the coverglass, the animal was badly damaged, for the mayor
part dried out, and almost completely devoid of its pereiopods. As the mouthparts
were severely damaged, and the pereiopods of the various species of Halosbaenidae
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known so far show some specific characteristics, I am reluctant to name the present
material. Until more specimens become available, which make a (nearly) complete
description possible it seems best to leave this specimen unnamed.

Distribution.— Known from a single specimen only captured near Senas, Bou-
ches-du-Rhéne, southern France.

Habitat.— The specimen was found in a well in the vicinity of Senas. Dr C. Bou
unfortunately did not provide any information about the exact locality.

4.6.2. Halosbaena Stock, 1976

Halosbaena Stock, 1976: 56; McLaughlin, 1980: 84; Watling, 1981: 208; Stock, 1982: 195 table 2; Stock,
1986a: 587; Stock, 1986b: 932; Schram, 1986: 216, figs. 17-1C, 17-2; Cals, 1987: 661; Monod & Cals,
1988: 101, pl.2, fig. 2; Wagner, 1988: 1st page; Bowman & lliffe, 1988: 225; Wagner, 1990: 123, fig. 1;
Stock, 1990: 697; Meitrov & Cals, 1991: 42; Cals & Monod, 1991: 174.

género aparte; Pretus, 1991: 235.

Type species.— Halosbaena acanthura Stock, 1976.

Diagnosis.— Body length (antennae 1 and 2 excluded) up to 2.5 mm. Carapace
reaching up to the sixth pedigerous somite. Third peduncular segment of antenna 1
with four subplumose macrosetae on terminal prominence; main flagellum 7- to 16-
segmented; accessory flagellum 4- to 9-segmented. Flagellum of antenna 2 4- to 7-
segmented. Ocular scales anteriorly evenly rounded, rounded or pointed mediodis-
tally. Mandible with three to four plumidenticulate macrosetae on second segment of
palp; left pars incisiva with 2 processes, in total 6-dentate, right pars incisiva 6-den-
tate; left lacinia mobilis 5-dentate (absent in right mandible); row of four to five ser-
rate macrosetae in left mandible, row of six serrate macrosetae in right mandible;
pars molaris pointedly triangular, molar surface covered by numerous long ciliate
microsetae. Palp of maxilla 1 with two long bisetulate macrosetae (sub)terminally;
basipodal endite with seven tall sharply serrate toothed macrosetae, of which three
are somewhat more strongly dentate. Coxopodal endite of maxilla 2 with numerous
long plumose, six rod, and two stout plumose macrosetae; basipodal endite 1 with
one long (tip pointed, dentations obscure), five obscurely serrate, and six stout (mod-
ified) plumidenticulate macrosetae. Maxilliped with five to six complexly setulated
pappose macrosetae on coxopodal endite, setules with flattened distal portion, termi-
nally bearing setulettes (as in fig. 10); subterminal margin with three rows of differ-
ently shaped plumidenticulate macrosetae, a ventral row of curved macrosetae with
two stout setules medially and a bifurcated distal portion, a central row of strongly
dentate and curiously setulate macrosetae (see figs. 15 and 16), and a dorsal row of
long, finely setulate macrosetae with finely bifurcated portions (as in fig. 17), subme-
dially a modified (viz., with partially reduced elements) curved, tall and stout plu-
midenticulate macroseta, the basal portion with two, three or four short, stiff setules,
the distal portion with two closely set parallel rows of serrations (as in fig. 14).
Gnathopod with obscurely demarcated ischium in baso-ischium of endopodite; pro-
podus with four teazel macrosetae ventrally; dactylus with four serrate macrosetae,
two of equal length having rake-like tips, the remaining two obscurely serrulate and
of unequal length, the four forming a terminal claw. Pereiopods 2 to 7 biramous, exo-
podites 2-segmented, gradually decreasing in size from anterior to posterior. Thorac-
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omeres 6 to 8 and pleonites 1 to 6 with a pair of simple macrosetae distodorsally; ple-
onites 1 to 6 also a with medial pair of simple macrosetae ventrally. First pleopod
rather complex, formed by two processes with subplumose and simple macrosetae;
second pleopod elongate with four subplumose macrosetae, and flanked at either
side by simple macrosetae; five simple macrosetae placed in the extension of pleo-
pod 2 on pleonites 3 to 5, probably representing remnants of pleopods 3 to 5 and
their accompanying simple macrosetae. Uropodal endopodite distinctly longer than
first segment of exopodite, medial margin with up to six cuspidate macrosetae; first
segment of exopodite distomedially with five to six plumose macrosetae, distolater-
ally with seven to nine cuspidate macrosetae, each cuspidate macroseta accompag-
nied by subplumose macroseta. Telson posteriorly with four pairs of cuspidate mac-
rosetae, laterally with three to five serrate macrosetae.

Description.— Antenna 1 with 3-segmented peduncle; peduncular segment 1 one
teazel macroseta, one plumose macroseta (type IAl) and three teazel macrosetae
(type IIB3) on medial margin, one teazel macroseta (type 1IB3) on lateral margin, two
transverse rows of four and three fine plumose macrosetae (type IA1), respectively,
on dorsal margin; peduncular segment 2 distally with three teazel macrosetae (type
1IB3) on medial margin, two teazel macrosetae (type IIB3) on ventromedial margin, a
transverse row of one plumose macroseta (type 1A1) and six teazel macrosetae (type
IB3) on dorsomedial margin, a transverse row of five teazel macrosetae (type IIB3)
on dorsolateral margin; peduncular segment 3 with two teazel macrosetae (type
[IB3) on distomedial margin, one teazel macroseta (type IIB3) on mediolateral mar-
gin, terminal prominence with four subplumose macrosetae (type IB2); main flagel-
lum 7- to 16-segmented, segment 1 with one simple macroseta (type IIA1) medially
on medial margin, all segments distally with one simple macroseta (type IIA1) on
lateral margin, one aesthetasc (type IIA6) and one simple macroseta (type IIA1) dis-
tomedially; accessory flagellum 4- to 9-segmented, segments with one simple macro-
seta (type IIA1) laterally, two simple macrosetae (type IIA1) medially, last segment
(sub)terminally with five simple macrosetae (type IIA1) of unequal length.

Antenna 2 uniramous, peduncle 5-segmented; segment 1 naked, segment 2 with
one medial and two lateral teazel macrosetae (type IIB3), segment 3 with one teazel
macroseta (type IIB3) on lateral margin, three teazel macrosetae (type IIB3) on medial
margin, two medially and one distally, segment 4 with one teazel macroseta (type
1IIB3) on distolateral margin, three teazel macrosetae (type IIB3) on medial margin,
one medially and two distally, and one teazel macroseta (type IIB3) on dorsal mar-
gin, medial margin of segment 5 with two distally and one medially implanted tea-
zel macrosetae (type IIB3); flagellum 4- to 7-segmented, segments 1 to 3 (-6) with
three simple macrosetae (type IIA1) on medial margin, segments 1, 3 and 5 without
or with one simple macroseta (type IIA1) on distolateral margin, last segment with
five simple macrosetae (type II1A1) (sub)terminally.

Ocular scales anteriorly evenly rounded, rounded or pointed mediodistally.

Labrum approximately 1.5 times broader than long; proximal portion densely cov-
ered with ciliate microsetae (type 2b); apically with ovate microsetae (type 2a).

Mandible with well-developed 3-segmented palp; basal palp segment rectangular
and unarmed; second segment with three to four plumidenticulate macrosetae (type
IA3); third segment with two to four plumidenticulate macrosetae (type I1A3) and
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one long serrulate macroseta (type IIB1(b)); corpus mandibulae differentiated into
pars incisiva, lacinia mobilis (absent on right mandible), row of four to five (left man-
dible) or six (right mandible) serrate macrosetae (type IIB1), and pointedly triangular
pars molaris having its molar surface densely covered by numerous ciliated micro-
setae (type IIb).

Labium deeply cleft, each lobe with rounded converging tip, internal distal mar-
gin with ciliate microsetae (type IIb), outer distal margin less densely covered by tall-
er ciliate microsetae (type IIb).

First maxilla differentiated into precoxopodal endite with a distomedial armature
of two rows of eight and four stout but tall plumose macrosetae (type IB1), respec-
tively; basipodal endite with distal armature of seven toothed macrosetae (type III);
endopodite forming a 2-segmented palp, first segment with one long and one short
simple macroseta (type IIA1), second segment with two simple (type IIA1) and one
serrulate macrosetae (type IIB1(b)) laterally, and (sub)apically with one serrulate
macroseta (type IIB1(b)) and two stout bisetulate macrosetae (type IB3(b)).

Maxilla 2 complexly built: coxopodal endite with numerous long plumose macro-
setae (type IA1), six rod macrosetae (type 11A2), and two stout plumose macrosetae
(type IB1); three basipodal endites: basipodal endite 1 with one long and five rather
simple and six complex (modified) plumidenticulate macrosetae (type IA3); basipo-
dal endite 2 with two transverse rows of numerous small and large rake-like serrate
macrosetae (type IIB1) at terminal margin increasing in size and denticulation-
towards the medial margin of the appendage, and two modified (longer one with a
more developed rake, short one with rake strongly reduced to narrow tip) serrate
subterminal macrosetae; basipodal endite 3 with numerous rake-like serrate macro-
setae (type IIB1) increasing in size and dentation towards the medial margin of the
appendage, arranged in somewhat triangularly configurated oblique rows of
1+2+3+....(etc.) macrosetae; endopodite 2-segmented, first segment naked, segment 2
with two simple macrosetae (type IIA1) medially, two simple macrosetae (type IIA1)
subterminally and one obscurely serrulate macroseta (type IIB1(b)); exopodite
absent.

Maxilliped: coxopodal endite a tapering lobe with one or two medial, one subter-
minal, two terminal and one lateral pappose macrosetae (type 1A2), with complex
setules (as in fig. 10); basipodal endite with three rows of plumidenticulate macro-
setae (type IA3), ventral row of four to seven curved macrosetae, central row of eight
long macrosetae with stout setules and dorsal row of nine tall and finely setulate
macrosetae, submedially an additional large modified plumidenticulate curved mac-
roseta (type IA3), with two, three or four short stiff setules on basal portion, and two
closely set parallel rows of serrations distally, one long stout plumidenticulate mac-
roseta (type IA3) at at central portion of medial margin; endopodite fused with exo-
podite and basipodal endite, plate-like with a row of long fine simple microsetae
(type Ia) near margin; exopodite a non-articulating, tapering blunt lobe with two
short stout simple macrosetae (type IIA1) and numerous simple microsetae (type la);
epipodite a short, blunt, tapering lobe with simple microsetae (type 1a) along lateral
margin.

Gnathopod: baso-ischium longest segment, with or without simple microsetae
(type 1a) proximally on dorsal margin, one teazel macroseta (type 1IB3) distally on
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ventral margin, with or without one teazel macroseta (type IIB3) on distodorsal mar-
gin; merus with one subterminal teazel macroseta (type IIB3) distally on both ventral
and dorsal margins; carpus with three subterminal teazel macrosetae (type IIB3) on
ventral margin, one medially and two distally; propodus with teazel macrosetae
(type IIB3), one medially and three distally on ventral margin, one distally on dorsal
margin; dactylus with claw formed by four (modified) serrate macrosetae (type IIB1),
two of equal length with rake-like tips and two obscurely serrulate of unequal
length.

Pereiopod 2: ischiomerus of endopodite with two teazel macrosetae (type 1IB3) on
ventral margin, one proximally and one distally; carpus with or without one teazel
macroseta (type 1IB3) medially on ventral margin and one teazel macroseta (type
IIB3) subterminally on both ventral and dorsal margins; propodus with one or two
teazel macrosetae (type 1IB3) medially on ventral margin, one teazel macroseta (type
1IB3) distodorsally; dactylus with two teazel macrosetae (type 1IB3) medially on
ventral margin and a well-developed serrulate macroseta (type IIB1(b)) forming ter-
minal “unguis”; first segment of exopodite with one plumose macroseta (type 1B1)
subterminally, second segment with one or two medial, two subterminal, two termi-
nal and one or two lateral plumose macrosetae (type IB1).

Pereiopods 3 to 5: ischiomerus of endopodite with two teazel macrosetae (type
IIB3) on ventral margin, with or without two teazel macrosetae (type IIB3) on dorsal
margin, one proximally and one distally; carpus with one teazel macroseta (type
1IB3) medially on ventral margin and one teazel macroseta (type IIB3) subterminally
on both ventral and dorsal margins; propodus with one or two teazel macrosetae
(type IIB3) medially on ventral margin, one teazel macroseta (type IIB3) and one sub-
plumose macroseta (type IB2) distodorsally; dactylus with two teazel macrosetae
(type 1IB3) medially on ventral margin and a well-developed serrulate macroseta
(type 1IB1(b)) forming terminal “unguis”; first segment of exopodite with one plu-
mose macroseta (type IB1) subterminally, second segment with one or two medial,
two subterminal, two terminal and two lateral plumose macrosetae (type IB1).

Pereiopod 6: ischiomerus of endopodite with two teazel macrosetae (type IIB3) on
ventral margin, one proximally and one distally; carpus with or without one teazel
macroseta (type IIB3) medially on ventral margin and one teazel macroseta (type
1IB3) subterminally on both ventral and dorsal margins; propodus with one or two
teazel macrosetae (type IIB3) medially on ventral margin, one teazel macroseta (type
IIB3) and one subplumose macroseta (type IB2) distodorsally; dactylus with two tea-
zel macrosetae (type IIB3) medially on ventral margin and a well-developed serru-
late macroseta (type IIB1(b)) forming terminal “unguis”; first segment of exopodite
with one plumose macroseta (type IB1) subterminally, second segment with one or
two medial, two subterminal, two terminal and one or two lateral plumose macro-
setae (type IB1).

Pereiopod 7: ischiomerus of endopodite with two teazel macrosetae (type IIB3) on
ventral margin, one proximally and one distally; carpus with one teazel macroseta
(type IIB3) subterminally on both ventral and dorsal margins; propodus with one or
two teazel macrosetae (type IIB3) medially on ventral margin, one teazel macroseta
(type 1IB3) and one subplumose macroseta (type IB2) distodorsally; dactylus with
two teazel macrosetae (type IIB3) medially on ventral margin and a well-developed
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serrulate macroseta (type IIB1(b)) forming terminal “unguis”; first segment of exopo-
dite with one plumose macroseta (type IB1) subterminally, second segment no or one
medial, two subterminal, two terminal and without or with one lateral plumose mac-
roseta (type IB1).

Male penial lobes simple, naked, tall, almost straight, medially associated with
coxopodite of pereiopod 7.

Thoracomeres 6 to 8 with a pair of simple macrosetae distodorsally.

Pleonites 1 to 6 with a pair of simple macrosetae distodorsally; pleonites 1 to 6
also a medial pair of simple macrosetae ventrally; pleonite 6 with two distolateral
simple macrosetae (type IIA1). First pleopod non-articulate, rather complex, formed
by two processes, one rounded with five to six subplumose macrosetae (type 1B2)
and one tapering with a subplumose macroseta (type IB2), both protrusions flanked
by simple macrosetae (type IIA1) in a species-dependent configuration. Second pleo-
pod 1-segmented, elongate, with three dorsal and one terminal subplumose macro-
setae (type IB2), flanked by one or two simple macrosetae laterally and one medially
(= central one).

Uropod with 2-segmented exopodite and 1-segmented endopodite; first segment
of exopodite distinctly longer than segment 2, segment 1 laterally with several cuspi-
date macrosetae (type IIA3), partly accompanied by subplumose macroseta (type
IB2); medially with up to six plumose macrosetae (type IB1), segment 2 with up to 12
plumose macrosetae (type IB1) all along distolateral to terminal (or to medial) mar-
gins; endopodite distinctly longer than first segment of exopodite, up to eight cuspi-
date macrosetae (type IIA3) along medial margin, up to six stout plumose macro-
setae (type IB1) along distomedial and/or terminal margins, pairs of subplumose
macrosetae (type IB2) on lateral and distolateral margins, and lateral and/or termi-
nal margins with a few fine plumose macrosetae (type IB1).

Telson longer than wide, width/length ratio species-dependent, tapering, distally
rounded, posterior lateral margins with four pairs of cuspidate macrosetae (type
IIA3), three to five serrate (type IIB1) macrosetae laterally on each side, with or with-
out dorsal simple macrosetae (type I1A1).

Remarks.— The interpretation by Stock (1976) and Bowman and Iliffe (1986) of an
exopodite between basipodal endite 3 and endopodite of the maxilla 2 finds its ori-
gin in the folds that are formed when pressing the coverglass while embedding the
appendage. As the distal portion of basipodal endite 3 is rather globose, the subter-
minal naked part laterad of the field of rake-like serrate setae gets an appearance as
drawn by Stock (1976: fig. 45) and Bowman & lliffe (1986: fig. 1L). That it is an arte-
fact created by the embedding of the appendage, could be verified in the type series
of Halosbaena acanthura Stock, 1976, and examination of not yet embedded appendag-
es with LM, and SEM studies of the mouthparts in situ and dissected state.

Distribution.— Representatives of Halosbaena have been found on a number of
Caribbean islands, on Lanzarote (Canary Islands), and recently in tropical, continen-
tal Western Australia.

Habitat.— Halosbaena is known from shallow marine sands, the marine interstiti-
um and marine caves (the island of San Andres, Colombia and Lanzarote, Canary
Islands) and a freshwater cave lake (North West Cape, Western Australia).
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4.6.2.1. Halosbaena acanthura Stock, 1976
(figs. 416-438)

Thermosbaenacea; Botosaneanu, Decou & Negrea, 1973: 14; Orghidan, 1973: 48.

Halosbaena acanthura Stock, 1976: 56, figs. 27-54; Abele, 1982: 276; Stock, 1986a: 587, fig. 1; Schram,
1986: 220; Bowman & Iliffe, 1986: 84; Wilkens, Parzefall & Iliffe, 1986: 227; Cals & Monod, 1988:
342; Sket, 1988b: 78; Mestrov & Cals, 1991: 42; Wagner, 1992: 79.

Thermosbaenacea (partim); Orghidan & Nufiez Jimenez, 1977: 12; Stock, 1981b: 34; Stock, 1983b: 235.

Halosbaena; Stock, 1979: 7-9, 69-71; Stock, 1980b: 379.

Halosbaena acanthrua (sic); Abele, 1982: 276.

Thermosbaenaceans (partim); Stock, 1983a: 277.

Halosbaena spec.; Stock, 1986a: 587, 588.

Halosbaena acanthura ssp.; Sket, 1988b: 79.

mysids (partim?); Kornicker & Iliffe, 1992: 3.

Material— Venezuela, Aves Islands: 2 (damaged) ¢ @, 16 fragmentary specimens; AMEWI sta.
88/216, Sotavento; in coral debris at beach, 2 m off waterline, Bou-Rouch biophreatical pump, pipe
depth 0.7 m, temperature 26.6 °C, oxygen 6.6 mg/l; collected by R. Vonk; 8.iii.1988; ZMA coll. no.
8064.

Accompanying fauna: Crustacea: Copepoda (Cyclopoida), Ostracoda; Mollusca: Gastropoda (Caecum
spec.).

Netherlands Antilles, Curacao: 4 3 8, 8 € 9; AMEWI sta. 73/3, S shore of lagoon Zakité, along John
F. Kennedy Boulevard, approx. 12°0702”N 68°57°33"W; muddy, much plant debris, partly rotting,
interstitial, Bou-Rouch biophreatical pump, chlorinity 35640 mg/]; collected by J.H. Stock; 20.xi.1973;
ZMA coll. no. C.A. 8006 [female holotype], ZMA coll. no. C.A. 8007 [male paratype (allotype)], ZMA
coll. no. C.A. 8008 [1 male, 2 females], ZMA coll. no. 8009 [2 males, 5 females).

Accompanying fauna: Crustacea: Amphipoda (Saliweckelia emarginata Stock, 1977).

-1 @; AMEWI sta. 73/11, Piscadera Innerbay, E side of mouth, about 100 m inland of the shack of
“American Rent a Boat”, approx. 12°07'35”"N 68°58'01”W; coral sand, rubble, partly artificial, beach
interstitial, Bou-Rouch biophreatical pump, chlorinity 35046 mg/]; collected by J.H. Stock; 30.xi.1973;
ZMA coll. no. C.A. 8014.

Accompanying fauna: none.

-1 9; AMEWI sta. 73/14, Santa Marta Bay, inside of coral rubble wall facing a small lagoon, just in
front of (former) “Coral Cliff Hotel”, approx. 12°16'13”N 69°07'30”W; coral rubble, clean, interstitial,
Bou-Rouch biophreatical pump, chlorinity 32670 mg/1; collected by J.H. Stock; 16.xii.1973; ZMA coll.
no. C.A. 8015.

Accompanying fauna: none.

-1 &; AMEWI sta. 73/16, W side of Jan Thiel Bay, shore of brackish (probable temporary) pool,
approx. 12°04'49”N 68°52"37”W; very clean coral debris, interstitial, Bou-Rouch biophreatical pump,
chlorinity 23760 mg/1; collected by J.H. Stock; 22.xii.1973; ZMA coll. no. C.A. 8016.

Accompanying fauna: none.

-1 3, 1 damaged specimen; AMEWI sta. 73/17, Blauw Bay, in supralittoral (spray zone), just in front
of the entrance of Blauw Bay cave, approx. 12°08'19”N 68°59'05”W; clean, not much sand, interstitial,
Bou-Rouch biophreatical pump, chlorinity 17820 mg/1; collected by J.H. Stock; 28.xii.1973; ZMA coll.
no. C.A. 8012.

Accompanying fauna: Crustacea: Amphipoda (Metaniphargus curassavicus orientis Stock, 1977).

-3 33,6 2% (1 with broodpouch), 12 juveniles; AMEWI sta. 78/305, Boca Tabla, in dry gully below
entrance of sea cave, 12722'19”N 69°06'49”"W; very coarse sand and gravel, 1 m above tide line rarely
reached by the waves, interstitial, Bou-Rouch biophreatical pump, chlorinity 4990 mg/1; collected by
J.H. Stock, E.S.W. Weinberg and F. Zijlstra; 19.v.1978; ZMA coll. no. 8065.

Accompanying fauna: Crustacea: Amphipoda (Hadziidae, Ingolfiella (Gevgeliella) tabularis Stock, 1977),
Ostracoda, Copepoda (Harpacticoida, Cyclopoida); Polychaeta (Typosyllis (Typosyllis) lutea Hartman-
Scroder, 1960; Typosyllis (Langerhansia) botosaneanui Hartman-Scrdder, 1973; Typosyllis (Langerhansia)
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Figs. 416-420. Halosbaena acanthura (Stock, 1976), &, San Andres Island. 416, lateral view of habitus
(1742 pm). 417, antenna 2. 418, ocular scales (figs. 417-418 scale A). 419, labrum. 420, lobe of labium
(figs. 419-420 scale B). Scales indicated 0.1 mm.
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broomensis Hartman-Scréder, 1979; Heteromastus filiformis (Claparede, 1864)); Oligochaeta; Mollusca:
Gastropoda (Caecum spec.).

-7 22, 7 juveniles; AMEWI sta. 78/308, Blauw Bay, below entrance of Blauw Bay Cave, 12°08"20"N
68°59°'05”W; sand, gravel, rock, 3 m from the sea, interstitial, Bou-Rouch biophreatical pump, chlorin-
ity 18840 mg/1; collected by J.H. Stock, E.S.W. Weinberg and F. Zijlstra; 20.v.1978; ZMA coll. no. 8066.
Accompanying fauna: Crustacea: Isopoda (Microcerberidae, Anthuridae, Microjaera spec., Stenetrium
spec.), Amphipoda (Hadziidae, Bogidiellidae, Ingolfiella (Gevgeliella) tabularis Stock, 1977), Tanaidacea,
Ostracoda, Copepoda (Harpacticoida, Cyclopoida); Polychaeta (Microphthalmus stocki Hartman-
Schroder, 1980; Typosyllis (Typosyllis) lutea Hartman-Scroder, 1960; Namanereis pontica (Bobretsky,
1872); Goniadides spec.); Oligochaeta; Archiannelida; Mollusca: Gastropoda (Caecum spec.).

- 3 29 (all with broodpouch); AMEWI sta. 78/309, Blauw Bay Cave, in cave pool, 12°08"20"N
68°59°05”W; hole dug in sand of bank of subterranean lake, loamy, semi-dark, handnet (mesh 0.05
mm), chlorinity 9400 mg/1; collected by J.H. Stock, E.S.W. Weinberg and F. Zijlstra; 20.v.1978; ZMA
coll. no. 8067.

Accompanying fauna: Crustacea: Isopoda (Cyathura spec.), Amphipoda (Psammogammarus caesicolus
Stock, 1980), Copepoda (Harpacticoida, Cyclopoida); Polychaeta (Namanereis pontica (Bobretsky,
1872)); Oligochaeta.

- 1 juvenile; AMEWI sta. 78/315, Piscadera, first buoy, approx. 12°07°42”N 68°58'18”W; coarse coral
sand, collected by SCUBA divers at a depth of 4 m, top layer of substrate washed, marine interstitial,
handnet (mesh 0.05 mm), marine; collected by J.H. Stock, E.S.W. Weinberg and F. Zijlstra; 20.v.1978;
ZMA coll. no. 8068.

Accompanying fauna: Crustacea: Isopoda (Microparasellidae), Amphipoda (Ingolfiella (Hanseniella)
quadridentata Stock, 1979), Cumacea, Copepoda (Cyclopoida; Harpacticoida: Ellucana secunda Coull,
1971; Laophonte plana Fiers, 1986; Cletopsyllus rotundifera Fiers, 1986), Decapoda (Macrura); Nematoda;
Mollusca: Gastropoda (Caecum spec.); Hemichordata (Amphioxus spec.).

-3 38,28 22 (6 with broodpouch), 3 fragmentary specimens; AMEWI sta. 84/75, Santa Marta Bay
behind house of Nat. Sci. Workgroup, ca. 8 m off the shore of the inner bay, 12°16'19”N 69°07'37"W;
in coral debris, Bou-Rouch biophreatical pump, pipe depth 0.6 m, chlorinity 29779 mg/l; collected by
J.H. Stock and J. Vermeulen; 20 May1984; ZMA coll. no. C.A. 8074.

Accompanying fauna: Crustacea: Isopoda (Anthuridae), Amphipoda, Copepoda (Calanoida); Poly-
chaeta; Sipunculida; Mollusca: Gastropoda (Caecum spec.).

- 3 fragmentary specimens; AMEWI sta. 84/76, Santa Marta (Boca), ca 40 cm off the shore of the inner
bay, 12°16'19”N 69°07'37”W; sandy upper layer with fine coral debris, interstitial, Bou-Rouch bio-
phreatical pump, water depth 0.25 m, pipe depth 0.6 m, chlorinity 27231 mg/1; collected by J.H. Stock
and J. Vermeulen; 20.v.1984; ZMA coll. no. C.A. 8069.

Accompanying fauna: Crustacea: Isopoda (Anthuridae), Amphipoda, Cumacea, Ostracoda, Copepo-
da (Harpacticioda, Lichomolgidae); Polychaeta; Sipunculida; Mollusca: Gastropoda (Caecum spec.).

-2 43,3 22 (1 with broodpouch); AMEWI sta. 84/86A, Santa Marta Bay behind house of Nat. Sci.
Workgroup, 7 m W of jetty, 12°16"19”N 69°07’37”W coral debris on sand, interstitial, Bou-Rouch bio-
phreatical pump, pipe depth 0.8 m; collected by J.H. Stock and J. Vermeulen; 22.v.1984; ZMA coll. no.
C.A. 8070.

Accompanying fauna: Crustacea: Isopoda (Anthuridae), Amphipoda, Copepoda (Harpacticidae,
Cyclopidae); Polychaeta; Sipunculida; Mollusca: Gastropoda (Caecum spec.); Cnidaria; Foramin