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A total of 213 holothurians, representing 16 species, was collected during Project Hourglass, a
28-month systematic survey of ten stations along two transects (6-73 m) off central western Florida.
This material, supplemented with 81 additional Gulf of Mexico specimens supplied by the Florida
Department of Natural Resources, brings the total number of species reported in this paper to 20. Of
these species, 19 have previously been reported from the Gulf of Mexico. One, Allothyone mexicana,
can be considered endemic to the Gulf of Mexico, and another, Thyone crassidisca, was recently
described from material including Hourglass specimens. Systematic accounts, pertinent ecological
| data and line drawings of taxonomically important skeletal elements are included for each species.
Keys to all 60 holothurian species known from the Gulf of Mexico are provided. Range extensions
| for several species are noted.
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INTRODUCTION

Holothurians, commonly known as sea cucumbers, are a common component of the benthic
invertebrate fauna throughout the marine environment. Often considered lifeless and unappealing
creatures, they are frequently overlooked. Though members of the phylum Echinodermata,
holothurians differ dramatically from their relatives the sea urchins, sea stars, brittle stars and sea
lilies. A secondary bilateral symmetry often replaces the “5-sided” pentamerous symmetry commonly
found in other echinoderms. The skeleton is drastically reduced to microscopic ossicles, thereby
providing many members of the group with the ability to distort their body form. Certain species of
sea cucumbers (especially those of the order Aspidochirotida) are economically important as a food
source. Throughout the Orient, many species are dried and served as a delicacy known as trepang or
béche-de-mer.

Although numerous papers have been published on Caribbean holothurians (H. L. Clark, 1919,
1933; Deichmann, 1926, 1930, 1940, 1963; Engel, 1939; Fontaine, 1953; Domantay, 1959; Levin and
Gomes, 1975; Pawson, 1976; and others), few investigators have restricted their studies to the Gulf of
Mexico. Of these, the majority have limited their investigations to one portion of the Gulf, defined

here as that body of water north of a line connecting the Florida Keys, the northwestern tip of Cuba, -

and the Yucatan Peninsula. The earliest explorers of the holothurian fauna were Théel (1886b),
reporting on deep water forms collected during the Blake Expedition, and Ives (1890), working off
Veracruz and the nothern Yucatan coast. Following these reports, studies on the Gulf of Mexico
holothurians lapsed for more than 50 years. Deichmann (1954) recorded 67 species from the Gulf of
Mexico, although some are known only from waters adjacent to the Gulf. Caso (1955) reported on
six littoral species from the east coast of Mexico and later (Caso, 1961) added three additional
species to her faunal list. Harry (1979) summarized the findings of several workers of the
northwestern Gulf and listed 18 species from that area. A review of the literature and examination of
the holothurians collected by the Florida Department of Natural Resources (FDNR) during Project
Hourglass (Figure 1) and subsequent programs revealed a total of 60 holothurian species currently
known to occur in the Gulf of Mexico.
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METHODS AND MATERIALS

Sampling procedures during Project Hourglass consisted of nighttime collections for 28
consecutive months at benthic Stations A-E (northern transect) and Stations I-M (southern
transect). For the purpose of collecting comparative diurnal material, post-cruise sampling at
Stations B, C and D was conducted during daytime. Pertinent station data are listed in Table I.
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Figure 1. Hourglass cruise pattern and station locations.

Each site was sampled using both a box-type dredge and a trynet. The dredge, 91 cm wide X 33
cm high X 74 cm deep and lined with 1.9 X 3.8 cm expanded steel mesh, was towed at approximately
2 kn for 15 min, The 6.1 m flat or ballon type trynets were constructed of 5.1 cm mesh and towed at
approximately 2 kn for 30 min. A description of the project and further information on sampling
procedures can be found in Joyce and Williams (1969).
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TABLE 1. LOCATIONS AND DEPTHS OF HOURGLASS STATIONS PRODUCING HOLOTHUROIDEA.

Established Approximate Nautical
Station Latitude* Longitude* Depth (meters) Miles Offshore*
A 27°35'N 82°50'W 6.1 4, due W of Egmont Key
B 27°37'N 83°07'W 18.3 19, due W of Egmont Key
C 27°37N 83°28'W 36.6 38, due W of Egmont Key
D 27°37N 83°58'W 54.9 65, due W of Egmont Key
E 27°37'N 84° 13'W 73.2 78, due W of Egmont Key
I 26°24'N 82°06'W 6.1 4, due W of Sanibel Island Light
J 26°24'N 82°28'W 18.3 24, due W of Sanibel Island Light 1
K 26°24’'N 82°58'W 36.6 51, due W of Sanibel Island Light :
L 26°24'N 83°22'W 54.9 73, due W of Sanibel Island Light
M 26°24'N 83°43'W 73.2 92, due W of Sanibel Island Light

*J.S. Coast and Geodetic Chart No. 1003, dated June 1966.

Additional specimens supplied by the Florida Department of Natural Resources were collected
during one of two more recent programs, the Florida PL 88-309 Federal Clam Project (1969-1971)
(Godcharles and Jaap, 1973a, b), and the Florida Shrimp Fleet Discard Survey (1977-1978), referred
to herein as “Shrimp Discard” (unpublished). Figure 2 shows stations at which holothurians were
collected during these projects. Complete collection data for these specimens can be found in the
“Material examined” sections.

Specimens were preserved with 109 formalin in sea water, rinsed in fresh water and stored in
70% ethyl alcohol.

Measurements noted in the “Material examined” sections represent total length (TL) to the
nearest millimeter. It should be noted that total length measurements can be misleading in
holothurians since many species contract to less than half their normal length when preserved.
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As the microscopic body wall ossicles are of primary importance in identifying holothurians,
line drawings of these structures are included. Drawings were made using a Wild M20 compound 26
microscope with camera lucida attachment. Ossicles were prepared by dissolving a small portion of FEDERAL CLAM®
the body wall in household bleach and rinsing with distilled water. After air-drying on a microslide, SHRIMP DISCARD *
the ossicles were permanently fixed in Permount. Measurements were made to the nearest
micrometer with an ocular reticule.

Gut contents were analysed by removing a portion of the intestine and examining the material
with a Wild M8 stereoscope. Since many holothurians ingest large amounts of inorganic material,
generalized categories have been used to describe gut contents. When no gut contents could be *
found, the diet section for that species account was deleted. Dry Tortugas * n
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Collection Tables 4-10 are included within systematic accounts of those species which were 86° 84° ’ " 820
encountered during more than five separate collections.

Specimens were photographed on a light table using a 35 mm camera with 50 mm macro lens.
For some species, photographs of specimens collected from outside the study area have been
substituted when suitable material was lacking.

Fiéure 2. Station locations for Federal Clam and Shrimp Discard projects.

4 5




Selected specimens are deposited at the National Museum of Natural History, Smithsonian
Institution (USNM), Washington, D.C., and the Indian River Coastal Zone Museum, Harbor
Branch Foundation (IRCZM), Ft. Pierce, Florida. All remaining specimens are deposited in the
collection of the Florida Department of Natural Resources Marine Research Laboratory (FSBC I),
St. Petersburg, Florida.

" TAXONOMIC CHARACTERS IN THE HOLOTHUROIDEA

External features: Holothurians are usually cylindrical, with mouth and anus at oposite ends of the
body. Some are flattened dorsoventrally, with the ventral surface forming a more or less
well-developed sole, and several species of the Dendrochirotida are U-shaped, with mouth and anus
upturned. The body wall ranges from thick and firm to extremely thin and fragile. The water-vascular
system is expressed externally by the tube feet and tentacles. The mouth is surrounded by a ring of 8-
30 retractile tentacles; most commonly, 10 tentacles occur. They may be simple, with finger-like
branches (digitate), with feather-like branches (pinnate), with a richly branching pattern (dendritic),
or with shield-shaped extremities attached to the tentacle stem (peltate). Tube feet (podia) are absent
in the Apodida and Molpadiida; in the other orders, they may be scattered in both the radii and
interradii, or restricted to the radii, where they form five conspicuous longitudinal rows. Dorsal and
ventral tube feet often differ; dorsal feet may be papilliform, or modified to form conspicuous warts,
whereas ventral feet are usually suctorial.

Internal anatomy: The esophagus is surrounded by a calcareous ring (see below) which supports the
pharynx and related structures and serves as a point of insertion for longitudinal muscles and also
retractor muscles when present (Figure 3). The long stomach-intestine is supported by mesenteries; it
describes one or more large loops in the body cavity and opens to the anus by way of a cloaca. In the
Dendrochirotida, the pharyngeal region is an introvert which can be retracted by means of special
retractor muscles; introvert and retractor muscles are absent in other groups. Posterior to the
calcareous ring is the water-vascular ring which gives rise to a stone canal in the middorsal
interradius and to one or more Polian vesicles on the ventral side of the ring. The madreporite is
either internal or is in contact with the exterior by means of a pore-canal; in the Elasipodida, it lies
on the dorsal surface of the body. In some groups, tubular tentacle ampullae lie along the exterior
surface of the calcareous ring; each tentacle has a single ampulla. In all holothurians except members
of the Apodida and Elasipodida, a pair of respiratory trees arise from the cloaca and extend
anteriorly in the body cavity. In some members of the Aspidochirotida, tubular Cuvierian organs
arise from near the base of the respiratory trees. A single gonad lies in the middorsal interradius, and
the gonoduct runs anteriorly in the middorsal mesentery to open to the exterior near the tentacles.
The gonad may be present as a single tuft or may be divided into two tufts by the dorsal mesentery.

Skeleton: The skeleton comprises the dermal body wall ossicles, the calcareous ring, and the anal
teeth of Actinopyga. The ossicles assume a wide variety of shapes (Figure 4), and most are distinctive
enough to enable identification of species. Ossicles are given convenient descriptive names, and some
types of ossicles are typical of certain higher taxa. Tables (Figure 4A, B) consist of a flattened,
perforated disc surmounted by a spire composed of two, three or four rods. Plates are usually flat,
with numerous perforations (Figure 4E). Buttons are small, smooth (Figure 4C), or knobbed (Figure
4J) perforated plates, usually with four to six perforations. Rods are usually narrow, elongate,
straight (Figure 4H), or curved (Figure 4D), with or without perforations. Baskets or cups are simply
cup-shaped ossicles with a smooth or spinous rim and a concave perforated area (Figure 4I). Minute
rosettes (Figure 4F) and “biscuit-shaped” ossicles (Figure 4G) are found in some species. The typical
anchor (Figure 4K) of the Apodida is supported on an anchor plate (Figure 4L) and consists of
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Figure 3. Anatomy of the holothurian, Sclerodactyla briareus, order Dendrochirotida (after Coe, 1912).

Figure 4. Characteristic holothurian skeletal ossicles. A. table, lateral view; B. table, dorsal view; C. smooth button;

D. “C-shaped” ossicle; E. perforated plate; F. rosette; G. “Biscui i
A y B ; F. ; G. “Biscuit-shaped” ossicle; H. ; ;
knobbed button; K. anchor; L. anchor plate; M. wheel. P siele; M. rod; 1. basket; J.
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tions; B. simple ring with short posterior projections;
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curved arms, which may or may not carry teeth, a shaft and a basal stock. Wheels (Figure 4M)“are
usually symr,netrical and display little variation within species. In some merpbers of.the Molpadnfia};
the calcareous ossicles become transformed into ovoid, wine-red, phosphatic deposits which are ric

The distribution of ossicle types among the majo»r taxa is as fol}ow§: Dendrochirotida: tables,
buttons, baskets, rods and rosettes may be present. Asp1.docl‘urot1da: tables, plates, buttons,
rods, rosettes, and “biscuit-shaped” ossicles may be present. Elasipodida: plates_, r(.>ds and whﬁels maz
be present. Molpadiida: tables, plates, rods and anchors may be present. Apodida: rods, anchors an

The calcareous ring usually consists of ten plates', five int.errad'ials and five radials. In the
simplest form (Figure 5A), the radials are notched anter'lorly for insertion of retractor mus.cles, and
both radials and interradials have an undulating posterior efige. A more complex ring (Figure S.B)
has radials with short tails, usually consisting of a smgle. piece of calcite, The most compl'ex rmgf
(Figure 5C) is one in which the posterior tails of the radials are composeq of numerous pieces o
calcite; in these, the interradial pieces also may be composed of a mosaic of small pieces.

The known holothurian fauna of the Gulf of Mexico .compri'sc'es 60 spf:cies in5 orde?rs and 13
families (Table 2; Figure 6). As expected, closc?st geographic affinities of this fauna are »ylth faunas
from the adjacent tropical waters of the Caribbean area. II} the species accounts .Whlch follo_w,
synonymies are restricted to the original refe'rence to the species, all names under .Wthh the species
has been cited, all references cited in the species accounts, and all known systematic references since

1930. For more complete synonymies prior to 1930, see Deichmann (1930). Many distributional
records, name changes and new combinations have been extracted from a monograph on the shallow
water holothurians of the northwestern Atlantic (Pawson and Miller, in preparation).

TABLE 2. HOLOTHUROIDEA FROM THE GULF OF MEXICO.

Distribution in Northwest Atlantic
Species Geographic' Bathymetric (m)

Order Dendrochirotida Grube, 1840

Family Cucumariidae Ludwig, 1894

Duasmodactyla seguroensis (Deichmann, 1930) EF, SG, CA littoral
*Euthyonacta solida (Deichmann, 1930) EF, EG, NG, SG 6-124
+*Ocnus pygmaeus (Théel, 1886) EU, EF, EG, NG, SG, CA 0-37
Pseudocolochirus mysticus Deichmann, 1930 EU, SG 18-215
+*Thyonella gemmata (Pourtalés, 1851) EU, EF, EG, NG, WG, SG 0-6
+*Thyonella pervicax (Théel, 1886) EU, EF, EG, SG 6-40
+*Thyonella sabanillaensis (Deichmann, 1930) EG, WG, CA 4-30
Family Sclerodactylidae Panning, 1949
Euthyonidiella destichada (Deichmann, 1930) EF, SG littoral
Euthyonidiella trita (Sluiter, 1910) SG, CA littoral
* Pseudothyone belli (Ludwig, 1886) EF, EG, SG, CA 0-37
+Sclerodactyla briareus (Lesueur, 1824) EU, EF, EG, NG, WG, SG 0-24
Family Phyllophoridae Ostergren, 1907
+Allothyone mexicana (Deichmann, 1946) EG, NG, WG 0-6
Pentamera pulcherrima Ayres, 1854 EU, WG, CA 0-27
* Phyllophorus (Urodemella) occidentalis EF, EG, SG, CA 1-99
(Ludwig, 1875) ,
Stolus cognatus (Lampert, 1885) " EF, SG, CA 0-2
Thyone adinopoda Pawson and Miller, 1981 NG 64-92
+*Thyone crassidisca Pawson and Miller, 1981 EF, EG 6-45
+*Thyone inermis Heller, 1868 EG, SG, CA 8-366
*Thyone pawsoni Tommasi, 1972 EU, EF, EG, CA 6-51
*Thyone pseudofusus Deichmann, 1930 EU, EF, EG, NG, WG, SG, CA 6-46
Family Psolidae Perrier, 1902
Psolus operculatus (Pourtalés, 1868) SG, CA 150-274
*Psolus tuberculosus Théel, 1886 EU, EF, EG, SG, CA 73-243
Order Aspidochirotida Grube, 1840
Family Stichopodidae Haeckel, 1896
+*Astichopus multifidus (Sluiter, 1910) EF, BA, EG, SG, CA 1-37
+*Isostichopus badionotus (Selenka, 1867) EU, BE, EF, BA, EG, NG, SG, CA 0-55
Eostichopus regulis (Cuvier, 1817) SG, CA 91-366




TABLE 2 (cont.) ' TABLE 2 (cont.) ‘
Distribution in Northwest Atlantic ' Distribution in Northwest Atlantic
Species Geographic' Bathymetric (m) Species Geographic' Bathymetric (m)
Family Holothuriidae Ludwig, 1894 Protankyra brychia (Verrill, 1885) EU, EG, CA 1464-1829
Synaptula hydriformis (Lesueur, 1824) BE, EF, EG, SG, CA littoral
Actinopyga agassizii (Selenka, 1867) BE, EF, BA, SG, CA 0-54
Holothuria (Cystipus) occidentalis Ludwig, 1875 EF, EG*, CA 69-457 Family Chiridotidae Ostergren, 1898
Holothuria (Halodeima) floridana Pourtalés, 1851 EF, SG, CA littoral ,
Holothuria. (Halodeima) grisea Selenka, 1867 EF, BA, SG, CA littoral : Chiridota rotifera (Pourtalés, 1851) BE, BA, EF, SG, CA 0-10
Holothuria (Halodeima) mexicana Ludwig, 1875 EF, BA, SG, CA littoral
Holothuria (Holothuria) dakarensis Panning, 1939 EF, WG 10-54 *Hourglass species.
Holothuria (Platyperona) parvula (Selenka, 1867) BE, BA, SG, CA littoral +Species taken during other projects (Federal Clam, Shrimp Discard).
Holothuria (Platyperona) rowei Pawson and Gust, 1981 SG littoral 'See Figure 6 for explanation of geographic regions.
Holothuria (Selenkothuria) glaberrima Selenka, 1867 BA, WG, SG, CA littoral Tommasi, 1973. Oregon Station 4092, 18 m, eastern Gulf of Mexico. Probably Holothuria (Theelothuria) princeps
*Holothuria (Semperothuria) surinamensis Ludwig, 1875  BE, EF, EG, WG, CA 0-42 Selenka.
+*Holothuria (Theelothuria) princeps Selenka, 1867 EF, BA, EG, NG, SG, CA 0-54(73)° *Hourglass Station M (73 m), collection data questioned.
Holothuria (Thymiosycia) arenicola Semper, 1868 BE, BA, EF, SG, CA littoral ‘Deichmann, 1954. “Northwest of Cuba.”
+Holothuria (Thymiosycia) thomasi Pawson and Caycedo, SDeichmann, 1930, 1954, Gulf of Mexico, no locality data.
1980 SG, CA 3-30 ®Clark, 1907. Great Sound, Bermuda. Only record to date, unconfirmed.
Holothuria (Vaneyothuria) lentiginosa enodis
Miller and Pawson, 1979 EF, SG, CA 69-466 , x — ——
Family Synallactidae Ludwig, 1894 900 800 60°
Amphigymnas bahamensis Deichmann, 1930 EU, NG, CA 439-586
Bathyplotes natans (Sars, 1868) EG, NG 408-617 BA-BAHAMA ISLANDS
Mesothuria lactea (Théel, 1886) EU, EG, CA 641-1922 BE-BERMUDA of
Mesothuria maroccana Perrier, 1902 EG, CA 914-2469 | I CA-CARIBBEAN 407
Mesothuria verrilli (Théel, 1886) EG, CA 699-1828 E g:Eﬁg;EEN Elﬁ?_';IDA
Pseudostichopus occultatus von Marenzeller, 1893 SG', CA 232-1450 EU-EASTERN U.S.
. , NG-NORTHERN GULF
El did 1, 1882
Order Elasipodida Théel, 18 SG-SOUTHERN GULF
Family Deimatidae Ekman, 1926 ) WG-WESTERN GULF
Deima validum validum Théel, 1879 BA, NG, CA 914-2780 .
BERMUDA
Family Psychropotidae Théel, 1882
| 30%H
Benthodytes lingua Perrier, 1896 EU, EG, CA 860-2196
Benthodytes typica Théel, 1882 EU, WG, SG, CA 315-2840
Psychropotes depressa (Théel, 1882) (GOMY’, CA 2120-3880
Order Molpadiida Haeckel, 1896
Family Molpadiidae J. Miiller, 1850
Molpadia barbouri Deichmann, 1940 SG, CA 677-1106
Molpadia cubana Deichmann, 1940 NG, WG, SG, CA 24-620 1 o
Molpadia musculus (Risso, 1826) EU, NG 183-2021 20
Family Caudinidae Heding, 1931 B {-1, :
...... CARIBBEAN c
+Paracaudina chilensis obesacauda (Clark, 1907) EF, EG, WG, SG 0-10 SEA )
Order Apodida Brandt, 1835 "
Family Synaptidae Ostergren, 1898
: 0
Euapta lappa (J. Miiller, 1850) BE®, BA, SG, WG, CA 0-24 107
Leptosynapta crassipatina Clark, 1924 - NG, SG littoral
Leptosynapta multigranula Clark, 1924 EF, SG littoral ‘
Protankyra benedeni (Ludwig, 1881) NG, CA 0-10 Figure 6. Northwestern Atlantic geographic ranges for Gulf of Mexico holothurians,
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KEY TO ORDERS OF HOLOTHUROIDEA OF THE GULF OF MEXICO

1. Tube feet pfesent ................................................................ 2
1. Tube feet absent or markedly reduced .........coovunniiiiiinin i 4
2. Tentacles dendritic; introvert present ............... ..o DENDROCHIROTIDA (p. 12)
2. Tentacles shield-shaped; introvert absent ........... ..o, 3
3. Respiratory trees present; ossicles usually include tables ....ASPIDOCHIROTIDA (p. 49)
3. Respiratory trees absent; ossicles do not include tables ........... ELASIPODIDA (p. 65)
4. Body stout, tapering to form conspicuous tail; anal papillae and respiratory trees present

MOLPADIIDA (p. 65)

.........
....................................................

4. Body veriform; anal papillae and respiratory trees absent ............ APODIDA (p. 68)

ORDER DENDROCHIROTIDA GRUBE, 1840

Diagnosis: Introvert with retractor muscles present. Tube feet anfi respiratory trees well developed.
Tentacles 10-30, dendritic, richly branched. Calcareous ring simple or complex. Skeleton well
developed or reduced.

Remarks: In her comprehensive report on the holothurians of the Gul.f of Mexico, Deichmann
(1954) introduced several name changes and new combination.s,. particularly for tl.l.e Dendro-
chirotida. Regrettably, she was not aware of Panning’s (1949) revision of the Cucumariidae, or she
chose to ignore it; none of Panning’s nomenclatural changes were adop.ted,. and, consegueptly,
several of Deichmann’s new names and new combinations are either objectively or subjectively
invalid. To complicate matters further, in the same year that Deichmann’s Gulf of Mexwo report was
published, Heding and Panning (1954) published a revision of the Phyllophoridae; thes.e name
changes did not find their way into Deichmann’s paper. We havt: not bF:en able to determme.wnh
certainty which publication has priority, and thus we comply with A'rtlcle 24 of Fhe Internaponal
Code of Zoological Nomenclature of 1961, in acting as first revisers, adoptxpg as valid the
combinations used by Heding and Panning (1954) rather than tho§e u'sed by Dglchmann (1954).
Table 3 lists the species names applied to Gulf of Mexico Dendrochlrotlda by Deichmann, and the

names that have now been commonly accepted.

Twenty-two species of the order Dendrochirotida are known to occur in t.hfe Gulf of Mexico
(Table 2). Twelve of these species were taken during Project Hourglass. Two additional species were
collected during the Federal Clam Project.

Members of the Dendrochirotida, with their richly branched tentacles, usqally feed by capturing
small organisms in a feeding net formed by extension of the'tentacles up.ward‘mto t.he water column
(Fish, 1967, Fankboner, 1978). Among the present collections, analy§1s of intestinal cont.ents fc')r
seven species of Dendrochirotida revealed that in the case of three species (T hyone!la saba{ullaensw,
Thyone inermis, T. pseudofusus), 50% or more of the contents f:ons1sted of material obtained frgm
the surrounding substratum. It is plausible that these three species, at least, can adopt an al.ternatlve
feeding method, perhaps when local current activity or water movement decreases to the point where
their usual rheophilic feeding method is ineffective.
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TABLE 3. DENDROCHIROTID HOLOTHURIAN NAMES EMPLOYED BY DEICHMANN, 1954 AND THEIR
CURRENTLY ACCEPTED EQUIVALENTS.

Name Combinations according

to Deichmann (1954) Currently accepted names

Thyone mexicana Deichmann Allothyone mexicana (Deichmann)
Thyone pseudofusus Deichmann same '

Thyone briareus (Lesueur) Sclerodactyla briareus (Lesueur)
Thyone inermis Heller same

Neothyone belli (Ludwig) Pseudothyone belli (Ludwig)
Thyoneria cognata (Lampert) Stolus cognatus (Lampert)

Thyonella gemmata (Pourtaleés) same .

Thyonella sabanillensis (Deichmann) Thyonella sabanillaensis (Deichmann)
Thyonella pervicax (Théel) same

Euthyonacta solida (Deichmann) same

Pentacta pygmaea (Théel)
Trachythyonidium occidentale (Ludwig)
Neophyllophorus destichadus (Deichmann)
Neophyllophorus tritus (Sluiter)
Lipotrapeza seguroensis (Deichmann)

Ocnus pygmaeus (Théel)

*Phyllophorus (Urodemella) occidentalis (Ludwig)
*Euthyonidiella destichada (Deichmann)
*Euthyonidiella trita (Sluiter)
*Duasmodactyla seguroensis (Deichmann)

*As first revisers, we consider the species names marked with an asterisk (that is, names used by Heding and Panning,
1954) valid combinations, and those used by Deichmann (1954) to be invalid.

KEY TO DENDROCHIROTIDA OF THE GULF OF MEXICO

1. Body flattened; dorsal surface covered by conspicuous, overlapping, scale-like plates; ventral
surface forming soft sole

1. Body usually cylindrical, not covered by conspicuous, scale-like plates; ventral surface not
differentiated as sole

............................................................ 3
2. Scales on dorsal surface carrying numerous minute grains; ossicles in sole heavy, knobbed
buttons with 4 perforations ....................... Psolus operculatus (Pourtalés, 1868)

2. Scales on dorsal surface carryiﬁg small numbers of low or high proturberances; ossicles in sole
knobbed to almost smooth plates with 2 large perforations and variable numbers of smaller
perforations ..............iiiiir e Psolus tuberculosus Théel, 1886

3. Tube feet restricted to radii; feet completely absent from interradii

................... 4
3. Tube feet scattered on body wall, never restricted to radii, although in some forms ventral feet
only may be more or less restricted to radii ..........oviititiri 5

..............................

----------------------------

5. Body wall ossicles include tables; no baskets or buttons

............................. 6
5. Body wall ossicles include baskets, buttons, or plates; no tables..................... 16
6. Spire of most tables composed of 4 pillars ............cciiiiiii 7
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10.
10.

11.

11.
12.

12.

13.

13.

14.

14.
15.

15.

16.
16.

17.

17.

Spire of tables composed of 2 pillars ......... e e e e . 8

Radial pieces of calcareous ring comparatively short (Figure 5B); supporting tables of tube
feet with elongate disc and low spire ............. Sclerodactyla briareus (Lesueur, 1824)

Radial pieces of calcareous ring long (Figure 5C); supporting tables of tube feet with short disc
and very high, complex spire ..........coovennn Allothyone mexicana (Deichmann, 1946)

Calcareous ring lacking posterior Projections ............ceceeeoerrres 2" e
........................... . .......... Duasmodactyla seguroensis (Deichmann, 1930)

Calcareous ring with posterior projections ........... e e AR
Tentacles 10; calcareous ring with long posterior projections ......... e Cee 10
Tentacles normally 20; calcareous ring with short to long posterior projections ....... 14
Body wall tables with oval discs, 4 perforations and thick margins ........... e .11

Body wall tables with mostly irregular discs, few to numerous perforations, and thin
IATEINS v v e eee e e e e e et e e e T ... 13

Spires of body wall tables terminate in single blunt spine .......... e e .
Thyone crassidisca Pawson and Miller, 198

.........................................

Spires of body wall tables terminate in several short tEeth v veii e vl 12

Body wall tables with low, truncate spire; ossicles in introvert tables and rosettes.......
Thyone pseudofusus Deichmann, 1930

...............................................

Body wall tables with high, tapering spire; ossicles in introvert rosettes only ...........
Thyone adinopoda Pawson and Miller, 1981

.........................................

Disc of body wall tables with 4-9 perforations; spire of supporting tables in tube feet abruptly

BAPETINE + « e e v vnenernesranse s st Thyone pawsoni Tommasi, 1972
Disc of some body wall tables with 8-18 perforations; spire of supporting tables in tube feet
gently TAPEring . ... vvoovvvrarr e Thyone inermis Heller, 1868
Tables with strongly dentate margin; two-pillared spire usually reduced to form 4 basal
LEELH vt i Phyllophorus (Urodemella) occidentalis (Ludwig, 1875)
Margin of tables smooth or slightly uneven; spire low or reduced ....... e 15

Disc of tables oval, usually with 8 perforations; spire low, with few teeth...........

......................................... Euthyonidiella destichada (Deichmann, 1930)

Disc of tables oval to rectangular, usually with 4 perforations; spire often reduced to form
2 KNODS +vvevverarar e e eeraeais e Euthyonidiella trita (Sluiter, 1910)

Calcareous ring with long posterior projections (Figure 1) I e ceees .17

Calcareous ring lacking posterior projections (Figure 5A) or with very short projections
(FIGUEE SB) ..o oannassssssses s e 18

Body wall ossicles knobbed buttons; feet with supporting tables ..........oiieieenns
Pseudothyone belli (Ludwig, 1886)

..................................................

Body wall ossicles smooth plates; feet with perforated TOds .. ..ovuiiiiiiie e
Stolus cognatus (Lampert, 1885)

18. Body wall ossicles include baskets

............................................... 19
18. Body wall ossicles lacking baskets ......
......................................... 22
19. Feet most numerous alon
g radii; smoot i i
oty o along radi sm c.)c.)‘h to knobbed plates with numerous perforations present
WAl 20
19. Feet uniformly scattered over body; perforated plates absent from body wall 21
20. Baskets deep, margin perforate and armed with several blunt teeth |
.......................................... Thyonella sabanillaensis (Deichmar'1;1; 1930)
20. Baskets shallow, flattened, margin solid, formed by 7-9 prominent teeth
L R Thyonella gemmata (Pourtalés, 1851)
. : (a)ltsh eit;nci:eznzltohu?arrc.);v opening, margin fringed with numerous, irregular, small teeth on
erside............ i, Euthyonacta solida (Deichmann, 1930)
21. Baskets shallow, widely open, with 7-10 blunt teeth forming margin
.................................................... Thyonella pervica).c . (Théel . l 886
22. Bod ing; i igid, fi i | )
; n(ial);esrlender, tapering; integument rigid, filled with numerous ossicles; ventral pair of tentacles
e Thyonella gemmata (Pourtalés, 1851)

Body barrel-shaped; integument soft, fleshy, ossicles few; tentacles of equal size

I I I I T I T S S N e DY
. o

Pseudocolochirus mysticus Deichmann, 1930

Family Cucumariidae Ludwig, 1894

g
p ) S ’ 1 Sp s g s

Fl'gure ;. E lh [ { i .‘
7] Y nacta sollda (Delchmann), IRCZM ; 1108;, Off Cape Canaveral I lorida 53 mm I L late[al VieW
’ s ]

Euthyonacta solida (Deichmann, 1930)

Figures 7, 8

Thyone solid. i i
olida Deichmann, 1930, p. 172, pl. 15, figs. 11-17, pl. 16, figs. 1, 2; Caso, 1961 p. 364, pl. 19, fi
Ludwigia solida: Panning, 1949, p, 431. | o

Euthyona (7} eichma 954 p 99; Caso 9 P figs. 1-6: nni 97 y P 7.
34 cta solida: Deic nn, 195 y P 3 s SO, 1 55, . 521, pl. 8, }'43 1 s Pa ng, 1 1 3
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Figure 8. Euthyonacta solida (Deichmann), skeletal ossicles. A. knobbed buttons from body wall; B. baskets from body
wall, dorsal view; C. same, ventral view; D. same, lateral view.

Material examined: HOURGLASS STATION D: 1, 22 mm; 27 March 1966; dredge; USNM E
22332.—1, 16 mm; 3 March 1967; dredge; FSBC 1 24419.

Diagnosis: Small form, 10-60 mm long, with barrel-shaped body, strongly contracted in preserved
specimens. Anteriorly, 5 prominent oral valves concealing mouth. Podia uniformly scattered over
entire body surface, capable of complete retraction. Integument thick, filled with ossicles consisting
of deep baskets and buttons; no plates. Coloration in life orange-brown with darker mottling.

Ossicles: Body wall — Outer layer of deep baskets, 40-60 um diameter, with rim bearing numerous
teeth on inner and outer surfaces; regular buttons of variable size, 55-100 um long, 45-80 um wide,
with strongly knobbed surface and 4 perforations. Podia — Numerous thick supporting rods with
small perforations; end plate absent.

Type-specimen: National Museum of Natural History, Smithsonian Institution, USNM E 16253.
Type-locality: Gulf of Mexico, Albatross Station 2369, 29°16’30”N, 85°32/00”W, 48 m.

Distribution: Previously reported only from the Gulf of Mexico, off northwest Florida, and near
Veracruz, Mexico; 6-124 m. One of us (JEM) has examined several specimens collected off east-

central Florida in 22-40 m (Figure 9). Hourglass Station D; 55 m.

Bottom type: Sediments at Station D were composed of crushed shell, Lithothamnion spp.,
Foraminifera tests and brown silt,

Remarks: Deichmann (1954) erected the genus Euthyonacta for Thyone solida Deichmann, 1930.
Caso (1955) followed Deichmann’s new assignment to E. solida but subsequently (Caso, 1961)

16

reverted to the combination T. solida. Since no explanation was given, it is not known whether this
step was intentional or simply a lapsus calami.

00" 80

60"

Euthyonacta solida % g 2
Ocnus pygmaeus e
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3d
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Figure 9. Geographic distributions of Euthyonacta solida and Ocnus pygmaeus in the northwestern Atlantic and the
Gulf of Mexico.

Ocnus pygmaeus (Théel, 1886)

Figures 10, 11

Colochirus pygmaeus Théel, 1886a, p. 92, pl. 4, fig. 9.

Pentacta pygmaea: Deichmann, 1930, p. 180, pl. 21, figs. 10-16; H. L. Clark, 1933, p. 116; Engel, 1939, p. 11; Deichmann, 1954, p. 399,
fig. 67 (4-11); Martinez de Rodriguez and Herminson, 1975, p. 194, pl. 5, figs. 1-3; Deichmann, 1963, p. 110.

Ocnus pygmaeus: Panning, 1949, p. 437,

Pentacta pygmaeus: Tommasi, 1969, p. 14, fig. 20.
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Figure 10. Ocnus pygmaeus (Théel), FSBC I 24441, Hourglass Station I, 47 mm TL, lateral view.

Material examined: HOURGLASS STATION A: 1, 32 mm; 1 August 1966; dredge; FSBC 1
24480. — HOURGLASS STATION B: 1, 43 mm; 30 August 1965; trawl; FSBC I 24431. — 1, 43
mm; 20 February 1966; dredge; FSBC I 24432. —1, 28 mm; 20 January 1967; dredge; FSBC 1
24433. —2, 14, 22 mm; 5 February 1967; dredge; FSBC I 24434, — 1, 17 mm; 2 March 1967; trawl,
FSBC 1 24435. — 1, 7 mm; 14 March 1967; dredge; FSBC I 24436. — HOURGLASS STATION C:
4, 57-73 mm; 2 May 1966; trawl; FSBC I 24437, — HOURGLASS STATION I: 2, 48, 53 mm; 3
September 1965; trawl; FSBC I 24438, — 1, 43 mm; 12 November 1965; dredge; FSBC 124439, —1,

B C AN
Y
() )
4 N
L 100um 1

Figure 11. Ocnus pygmaeus (Théel), skeletal ossicles. A. knobbed buttons from body wall; B. various stages of baskets
from same.
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68 mm; 6 December 1965; dredge; FSBC I 24440. —5, 44-59 mm; 9 March 1966; trawl; FSBC 1
24441. — 1, 53 mm; 21 March 1966; trawl; FSBC 1 24442. — 1, 23 mm; 11 April 1966; trawl; FSBC 1
24443. — 1, 55 mm; 12 June 1966; trawl; FSBC 124444, —2, 39, 48 mm; 5 July 1966; trawl; USNM E
22330. — 2, 22, 24 mm; 5 August 1966; dredge; FSBC I 24445. — 1, 21 mm; 5 August 1966; trawl,
FSBC I 24446. — 1, 42 mm; 15 February 1967, dredge; IRCZM 71:143. — 1, 9 mm; 14 November
1967; dredge; FSBC I 24447. — FEDERAL CLAM: 1, 70 mm; 31 July 1969; trynet; 27°38'53"N,
82°41'45"W; 0.9-1.5 m; FSBC I 24448. —1, 25 mm; 18 July 1971; hydraulic dredge; 26°36.0'N,
82°14.4'W; 5.5 m; FSBC I 24449. —NO DATA: 1, 30 mm; FSBC I 29185. — 1, 60 mm; FSBC I

29186.

Diagnosis: Small species, 30-70 mm. Body form characteristic, with heavy, conspicuous tube feet
confined to 5 radii. Mouth concealed by prominent oral valves. Body wall rigid, with numerous
ossicles consisting of buttons and baskets. Coloration in life light to chocolate brown.

Ossicles: Body wall— Outer layer of deep, irregular baskets, 25-35 um diameter, with conspicuous
knobbed margin; inner layer of regular buttons, 45-80 um long, 35-60 um wide, with 10 knobs and 4
perforations. Podia—Large supporting rods, 330-430 um long, often triradiate; end plates present
but not common.

Type-specimen: British Museum (Natural History).

Type-locality: Bahia, Brazil.

Distribution: Previously known from South Carolina, Florida, Campeche, Mexico, Puerto Rico,
Grenada, Venezuela, Trinidad, and Brazil (Figure 9). We have examined specimens from off Cape

Lookout, North Carolina (northern range extension). Hourglass Stations A, B, C, and I (Table 4).
Bathymetric range 0-37 m.

TABLE 4. NUMBERS OF Ocnus pygmaeus COLLECTED DURING PROJECT HOURGLASS,
BY STATION AND MONTH.

Ocnus pygmaeus

= 1965 . 1966 1967 =
"‘ASONDJFMAMJJJIPASONDJJI_PFMAMJJASON!O-
A 1 1
B, 1 ' 211 4
B, 1 1 1 3
) 4 4
Ce

Dy

D

E

| 2 1 1 6|1 1 2 3 1 1 ]19
J

K

L

M

10T 3 1 1 1 {614 |1 2 4 1 3|2 1 31

Subscripts 1, 2 and sp designate regular, post and supplementary cruises.

Bottom type: Sediments at Stations A and I were composed of quartz sand and crushed shell
covered with a fine layer of silt. The bottom at Station B was characterized by shell and quartz sand
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covered with Caulerpa and Halophila. Station C sediments consisted of crushed shell and other
organically derived calcium particles covered with a heavy layer of white calcareous silt.

Gear selectivity: Nineteen Hourglass specimens were captured by trawl, 12 with the dredge.

Remarks: T. C. Shirley (personal communication) has discovered a very peculiar habitat preference
for O. pygmaeus. Collecting in the southern Gulf near Campeche, he found five specimens deep
inside sponges. For several of these specimens, there was no apparent means of entry. This is the first
record of O. pygmaeus occurring in the southern Gulf.

Thyonella gemmata (Pourtalés, 1851)
Figures 12, 13
Colochirus gemmatus Pourtalés, 1851, p. 11.

Thyone gemmata: Deichmann, 1930, p. 177, pl. 17, figs. 1-3.

Ludwigia gemmata: Panning, 1949, p. 432, figs. 23-25.

Thyonella gemmata: Deichmann, 1954, p. 398; Manwell and Baker, 1963, p. 40, figs. 2, 3; Menzel, 1971, p. 87; Panning, 1971, p. 36;
Pawson, 1977, p. 13; Harry, 1979, p. 41.

Figure 12. Thyonella gemmata (Pourtalds), FSBC 1 24368, off Cedar Key, Florida, 64 mm TL, lateral view.

Material examined: HOURGLASS STATION A: 1, 20 mm; 31 August 1966; dredge; FSBC 1
24363. —HOURGLASS STATION I 1, 58 mm; 14 February 1966; dredge; FSBC I 24364. —
FEDERAL CLAM: 1, 80 mm; 13 October 1969; hydraulic dredge; 29°09'N, 83°06’'W; 3 m; FSBC 1
24365. —1, 95 mm; 13 October 1969; hydraulic dredge; 29°09'N, 83°05'W; 1.5 m; FSBC I
24366. — 5, 55-79 mm; 14 October 1969; hydraulic dredge; 29°07'N, 83°04'W; 1.5 m; IRCZM
71:136. —1, 92 mm; 11 November 1969; hydraulic dredge; 29°23'N, 83°21'W; 3.6 m; FSBC 1
24367. —4, 80-110 mm; 25 November 1969; hydraulic dredge; 29°09'N, 83°07'W; 1.5-3.0 m; USNM
E 22321. —1, 64 mm; 26 November 1969; hydraulic dredge; 29°12'N, 83°07'W; 2.1-3.0 m; FSBC I
24368.—2, 63, 70 mm; 26 November 1969; hydraulic dredge; 29°11'N, 83°07'W; 2.1 m; FSBC I
24369. —1, 55 mm; 4 December 1969; hydraulic dredge; 29°07'N, 82°58'W; 1.5-2.1 m; FSBC 1
24370. — 2, 80, 90 mm; 5 December 1969; hydraulic dredge; 29° 14'N, 83°11'W; 0.6-2.1 m; FSBC I
24371. —4, 30-70 mm; 6 December 1969; hydraulic dredge; 29°11'N, 83°07’W; 2.1 m; FSBC I
24372. —1, 55 mm; 16 January 1970; hydraulic dredge; 30°17.75'N, 86°05.3W; 12.4 m; FSBC 1
24373. — 1, 110 mm; 24 April 1970; hydraulic dredge; 29°00.8'N, 83°09.15'W; 6 m; FSBC I 24374, —
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1, 80 mm; 18 July 1971; hydraulic dredge; 26°36.0'N, 82°14.3'W; 3.1 m; FSBCI24375. —1, 64 mr;2,
20 August 1971; hydraulic dredge; 25°27.9'N, 81°19.4'W; 4.6 m; FSBC I 24376. — 1, 1'0223r2m, ;
August 1971; hydraulic dredge; 25°34.8'N, 81°38.3W; 7.6 m; FSBCI 24377. — 1, 80 mm; ugus
1971; hydraulic dredge; 25°48.2’N, 81°43.6'W; 6.1 m; FSBC 1 24378.
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Figure 13. Thyonella gemmata (Pourtalés), skeletal ossicles. A. knobbed buttons from body wall; B. shallow baskets
from same; C. perforated plates from same; D. perforated rods from same,

Diagnosis: Medium-size, burrowing form up to 150 mm. Body straight to slight}y curved or U-
shaped, swollen medially, slender near ends. Podia cylindrical medially, papillate distally, t_lrr.anged
in double rows along radii, scattered in interradii. Body wall rigid, with ossicles consisting of
buttons, shallow baskets and perforated plates. Coloration in life grey to mottled brown.

Ossicles: Body wall —Baskets usually present, sometimes absent (see remarks); when present,
number variable, shallow, flattened, 45-55 um diameter, with 4 central perforations and 7-9
prominent teeth; variously shaped knobbed buttons, 80-120 um long, 60-85 um wide, with reduced
perforations. Podia — Slender, slightly curved rods, often tri-armed, perforated along their length,

210-365 pm long. Introvert —Numerous small rosettes collected in heaps; scattered spectacle- .
shaped rods.

Type-specimen: Type apparently lost (Deichmann, 1930, 1954).

Type-locality: Su]livan Island, South Carolina.
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Distribution: Common in shallow water, 0-6 m, from New England to Florida-and along the Gulf
coast (Figure 14); not reported from the Bahamas or the Caribbean. Hourglass Stations A and I.

i 8d [
Thyonella gemmata %
Thyonella pervicax @ o
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Figure 14. Geographic distributions of Thyonella gemmata, T. pervicax and T. sabanillaensis in the northwestern
Atlantic and the Guif of Mexico.

Bottom type: In the Indian River, east-central Florida, T. gemmata is frequently collected in the
shoal grass, Halodule. Along the Atlantic seaboard of the U.S., it occurs buried in mud or sand.
Specimens collected during Project Hourglass were taken from bottoms of quartz sand and crushed
shell covered with a fine layer of silt.

Diet: Gut analysis revealed 85% amorphous material, 15% diatom tests and a few sponge spicules.

Morphological variation: Manwell and Baker (1963), working at Alligator Harbor, Florida,
discovered two populations of T. gernmata which differed slightly in morphological and behavioral
characteristics. Examination of the hemoglobin and esterase electrophoretic patterns from both
groups led them to suspect that the populations were genetically isolated and represented separate
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sibling species. Taxonomically, the “sibling species” were not segregated pending examination of
populations from other localities.

‘Gear selectivity: Both Hourglass specimens and the specimens captured during the Federal Clam

Project were taken with dredges.

Remarks: This species is one of the most frequently encountered holothqrians in the eastern Gulf.
Occasionally, large numbers can be found washed ashore after storms. As in many holothurlarns, the
ossicles of Thyonella gemmata vary considerably throughout the quy wall. In both the anterior and
posterior regions, there are numerous, large perforated plates with smooth to heavily knobbed
surfaces. These plates are seldom found in the middle portion of the body, wh.ere butto_ns and baskets
prevail. To further complicate matters, the characteristic baskets, which are invaluable for
identification, are completely lacking in some specimens, apparently resorbed with age. Fortunately,
the baskets of T. sabanillaensis are always present and serve to separate these closely related

congeners.

Thyonella pervicax (Théel, 1886)

Figures 15, 16

Thyone pervicax Théel, 1886a, p. 93, pl. 5, fig. 9, p. 2, fig. 3; Deichmann, 1930, p. 175, pl. 16, figs. 9-12; Brito, 1962, p. 4; Tommasi, 1969,
p. 13, fig. 16.

Thyonella pervicax: Deichmann, 1954, p. 399, fig. 67 (12-20); Pawson, 1977, p. 13.

Figure 15. Thyonella pervicax (Théel), FSBC I 24414, off Gasparilla Island, Florida, 53 mm TL, lateral view.

Material examined: HOURGLASS STATION B: 1, 50 mm; 6 June 1966; dredge; FSBC I
24403. — 1, 58 mm; 2 July 1966; dredge; FSBC 1 24404. — 1, 51 mm; 6 November 1966, dredge;
FSBC I 24405. — 1, 50 mm; 20 January 1967; dredge; USNM E 22337. — 1, 45 mm; 3 April 1967,
dredge; FSBC I 24406. — HOURGLASS STATION C: 1, 48 mm; 11 August 1967; dredge; FSBC I
24407. — HOURGLASS STATION I: 1, 50 mm; 11 May 1966; dredge; FSBC I 24408. —
HOURGLASS STATION 1J: 2, 40, 45 mm; 21 March 1966; dredge; FSBC I 24409. — 1, 43 mm; 5
August 1966; dredge; FSBC 1 24410. — 1, 45 mm; 4 September 1966; dredge; FSBC124411. —2, 43,
48 mm; 12 January 1967; dredge; IRCZM 71:139. — 1, 50 mm; 11 October 1967; dredge; FSBC 1
24412, —FEDERAL CLAM: 1, 50 mm; 19 May 1971; box dredge; 26°03.1'N, 81°57.7W; 10.7 m;
FSBC I 24413. —4, 22 (curved), 53 mm; 19 July 1971; box dredge; 26°51.4'N, 82°28.3’W; 13.7 m;
FSBC I 24414.—1, 41 mm; 19 July 1971; box dredge; 26°54.6'N, 82°31.5W; 13.7 m; FSBC I
24415. —SHRIMP DISCARD: 1, 63 mm; 7-10 July 1978; double 65 ft shrimp trawl; 26°43'N,
82°19'W to 26°47N, 82°24'W; 10.3-13.7 m; FSBC I 24416.
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TABLE 5. NUMBERS OF Thyonella pervicax COLLECTED DURING PROJECT HOURGLASS,

5 . A ‘ BY STATION AND MONTH.
) : Thyonella pervicax
. : 0 ‘ - 1965 1966 1967
j W ATS 0 [N[D|J[F|IM[AM]J]J][dsp[A]S[OIN]D|J]Jsp[F|MJA|M]J]J]AISJO]N
. A
» B, 101 1 1 4
B, : 1 ) 1
c, '
C, 1 1
D

TOT

ToT| 2 111 ]1 14{1 1 3 1 1 1 14

-'Subscripts 1, 2 and sp designate regular, post and supplementary cruises.

Remarks: Thyonella pervicax and a congener, T. gemmata, are two of the most common
holothurian species occurring in the eastern Gulf.

1 100um ]

Figure 16. Thyonella pervicax (Théel), skeletal ossicles. A. knobbed buttons from body wall; B. shallow baskets from Thyonella sabanillaensis (Deichmann, 1930)

same.
Figures 17, 18

Diagnosis: Small, burrowing form, 40-70 mm long. Body tapering toward blunt ends. Conical podia
uniformly distributed over body surface, retracted to low warts in preserved specimens. Body wall
thick, rigid, filled with ossicles consisting of buttons and shallow baskets; no perforated plates. Thyonacta sabanillensis: Deichmann, 1941, p. 101; Panning, 1949, p. 436.

Coloration in life light tan with darker mottling. Thyonella sabanillensis: Deichmann, 1954, p. 399; Panning, 1971, p. 36; Harry, 1979, p. 42, pl. 10, figs. 53-57.

Thyone sabanillaensis Deichmann, 1930, p. 178, pl. 17, figs. 4-9.

H | Ossicles: Body wall — Outer layer of shallow, flat baskets with 10-12 marginal teeth, 40-60 um Thyonacta sabanillaensis; Cherbonnier, 1957, p. 537, figs. 1, 2; 1959, p. 440; Tommasi, 1969, p. 15, fig. 22

“ diameter; inner layer of strongly knobbed buttons in two distinct sizes, 60-90 um long, 35-55 um
H ' wide, and 35-55 um long, 27-35 um wide; variable number of knobbed spherical plates. Podia —
Thick, tapering supporting rods with few perforations; end plate poorly developed or absent.
Introvert — Buttons and shallow baskets; no rosettes.

Type-specimen: British Museum (Natural History).

Type-locality: Bahia, Brazil.

Distribution: Reported from Vineyard Sound, Massachusetts, eastern Florida, Dry Tortugas, the
eastern Gulf of Mexico and Bahia, Brazil in 6-40 m (Figure 14). Hourglass Stations B, C, I, J (Table

5).

Bottom type: Twelve of the 14 specimens collected were taken at Stations B and J, with bottom
sediments of shell and quartz sand often covered with the green alga, Caulerpa, and the sea grass,

Halophila.

Figure 17. Thyonella sabanillaensis (Deichmann), FSBC 1 25007, from Tampa Bay, Florida, 90 mm TL, lateral view.

Gear selectivity: All Hourglass specimens were captured by the dredge, most likely due to the Material examined: HOURGLASS sTATION J: 1, 43 mm; 12 January 1967; dredge; FSBC 1
24426.— FEDERAL CLAM: 1, 90 mm; 13 June 1969; hydraulic dredge; 27°35’11”N, 82°45'15"W;

burrowing nature of this species.

24 25




2.7 m; IRCZM 71:141, — 1, 120 mm; 23 August 1971; hydraulic dredge; 25°43.9’N, 81°42.2’'W; 6.1
m; USNM E 22336.

Diagnosis: Medium-sized, burrowing form, 40-150 mm long. Body U-shaped, tapering toward
distinctly pentagonal ends. Podia cylindrical medially, papilliform near mouth and anus, numerous
on radii, scattered interradially, especially medially and ventrally. Body wall rigid, with ossicles
consisting of buttons, deep baskets and perforated plates. Coloration in life greyish brown.

. 100 um|A,B]

. 200um(C] |,

Figure 18. Thyonella sabanillaensis (Deichmann), skeletal ossicles. A. buttons from body wall; B. baskets from same;
C. perforated plates from same,

Ossicles: Body wall — Outer layer of flattened baskets, 45-65 um diameter; rim of baskets irregular,
perforate, armed with several blunt teeth; inner layer of smooth to strongly knobbed buttons, 60-115
pm long, 45-100 um wide, with 4 perforations; variable number of smooth to knobbed perforated
plates. Podia — Numerous, thick supporting rods with small perforations; no end plate. Introvert —
Numerous small rosettes,

Type-specimen: National Museum of Natural History, Smithsonian Institution, USNM E 2659.
Type-locality: Sabanilla, Colombia.
Distribution: Previ>ous1y reported from Texas, Colombia and French Guiana (Figure 14). Specimens

examined during this study represent the first record from the eastern Gulf of Mexico. One specimen
was collected at Hourglass Station J. Bathymetric range, 4-30 m. ’
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Bottom type: Sediments at Station J were composed of shell and quartz sand covered with extensive
growths of Caulerpa and Halophila.

| Diet: Gut analysis revealed 45% quartz sand and 45% amorphous material. Additional food items

consisted of diatoms, sponge spicules, forams and echinoid spines.

Remarks: Although a member of the plankton-feeding order Dendrochirotida, this species also has
the capacity to obtain food items by deposit feeding.

Family Sclerodactylidae Panning, 1949

Diagnosis: Body without scale-like plates; ossicles small, inconspicuous; calcareous ring complex,
with posterior processes of radial ossicles solid or composed of a few pieces.

Pseudothyone belli (Ludwig, 1886)

Figures 19, 20

Thyone belli Ludwig, 1886, p. 21, pl. 1, fig. 6; Deichmann, 1930, p. 176, pl. 14, figs. 10-13; Brito, 1962, p. 4; Tommasi, 1969, p. 13, fig. 15;
1971, p. 2.

Cucumaria argillacea Sluiter, 1910, p. 336, fig. B (a-c); Deichmann, 1930, p. 160.

Thyone. micropunctata Sluiter, 1910, p. 338, fig. D (a-c); Deichmann, 1930, p. 171, pl. 14, figs. 14-18.
Pseudothyone belli; Panning, 1949, p. 456.

Neothyone belli: Deichmann, 1954, p. 397, fig. 67 (21, 22).

Material examined: HOURGLASS STATION A: 1, 16 mm; 3 January 1966; dredge; FSBC1 24379,
— 1, 23 mm; 3 March 1966; dredge; USNM E 22321. — HOURGLASS STATION C: 1, 12 mm,;
7 February 1966; dredge; FSBC I 24380. — 1, 8 mm; 8 September 1966; dredge; FSBC124381. —3,
10-12 mm; 19 November 1966; dredge; IRCZM 71:137.—1, 11 mm; 1 December 1966; dredge;
ESBC 1 24382. —9, 6-15 mm; 13 December 1966; dredge; FSBC I 24383. — 3, 9-13 mm; 6 January
1967; dredge; FSBC 124384, — 5, 10-13 mm; 20 January 1967; dredge; FSBC124385. —35, 8-13 mm;
5 February 1967; dredge; FSBC I 24386. — 1, 13 mm; 2 March 1967; trawl; FSBC 1 24387. —4, 4-11
mm; 2 March 1967; dredge; FSBC 124388. — 1, 15 mm; 3 April 1967; trawl; FSBC I 24389. — 5, 6-12
mm; 3 April 1967; dredge; FSBC 1 24390. — 1, 4 mm,; 20 May 1967; trawl; FSBC124391. —1, 9 mm;
21 June 1967; dredge; FSBC I 24392, —1, 11 mm; 21 November 1967; dredge; FSBC 1 24393, —
HOURGLASS STATION K: 2, 8, 8 mm; 13 January 1966; dredge; FSBC I 24394, — 1, 25 mm; 15
February 1967; trawl; FSBC I 24395.—3, 14-16 mm; 8 March 1967; dredge; FSBC I 24396.

Diagnosis: Small, burrowing form, up to 50 mm. Body cylindrical, curved. Podia numerous,
scattered over entire body. Integument rigid, with ossicles consisting of buttons and supporting
tables. Coloration in preserved specimens greyish.

Ossicles: Body wall — Buttons with 10 marginal knobs, 2 central knobs, 4 perforations; present in 2
distinct sizes, 90-110 um long, 55-75 um wide, and 70-85 um long, 40-50 um wide. Podia — Robust,
elongate, supporting tables 125-190 um long, 60-100 um high; spire strong, terminating in several
small teeth; end plate well developed.

Type-specimen: Wiirzburg Museum, West Germany, according to Deichmann (1954).
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Figure 20. Pseudothyone belli (Ludwig), skeletal ossicles. A. knobbed buttons from body wall; B. stipporting tables
from podia, lateral view,

1 Figure 19. Pseudothyone belli (Ludwig), IRCZM 71:137, Hourglass Station C, 12 mm TL, dorsal view.

S e s s

Type-locdlity: Abrolhos Reefs, Bahia, Brazil. TABLE 6. NUMBERS OF Pseudothyone belli COLLECTED DURING PROJECT HOURGLASS,

S ‘BY STATION AND MONTH.
| Distribution: Xnown from east Florida, off Ft. Pierce (JEM, personal observation), west Florida off Seeudothyons Belli
Tampa (this study), Dry Tortugas, Panama, Trinidad, Tobago and Brazil (Figure 21). Hourglass 8 L -1 567 E
_ Stations A, C, K (Table 6). Bathymetric range, 0-37 m. The Hourglass specimens represent the first A 1 1 = B T ;
- | record in the eastern Gulf and are the northernmost individuals collected to date. B,
‘ B,
Bottom type. Ninety-six percent of the Hourglass specimens were collected from biogenically :: : : 3 ; s 208 15 ; Z:
‘ derived calcium sediments covered with a dense layer of white calcareous silt. o,
D,
Gear selectivity: Due to the burrowing habits of this species, 46 of the 50 Hourglass specimens were £
taken by dredge (Table 6). ;
, . . d 2 113 6
Seasonality: Over a two-year period, 94% of the specimens were taken during the months of L
November to April (Table 6). M
’ ! TO7, 3 1 1 1 3 |10 | 8 618 6 |1 1 1 50
Remarks: Quantitatively, P. belli represents 23% of the total number of holothurians collected
during Project Hourglass. Subscripts 1, 2 and sp designate regular, post and supplementary cruises. 1
28 29
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Figure 21. Geographic distributions of Pseudothyone belli and Sclerodactyla briareus in the northwestern Atlantic
and the Gulf of Mexico.

Sclerodactyla briareus (Lesueur, 1824)

Figures 22, 23

Holothuria briareus Lesueur, 1824, p. 161.

Thyone briareus: Pearse, 1908, p. 259; Oshima, 1925, p. 420; Deichmann, 1930, p. 165, pl. 13, figs. 5-7; H. L. Clark, 1933, p. 133; Kille,
1935, p. 82; Deichmann, 1939, p. 134; Kille, 1939, p. 70; Deichmann, 1946, p. 3; Colwin, 1948, p. 296; Deichmann, 1954, p. 395;
Farmanfarmaian, 1969a, p. 118; 1969b, p. 132; Menzel, 1971, p. 87; Harry, 1979, p. 40, pl. 8, figs. 46-48.

Sclerodactyla briareus: Panning, 1949; p. 459; Pawson, 1977, p. 8.

Material examined: HOURGLASS MATERIAL: None. — FEDERAL CLAM: 1, 40 mm; 17 April
1969; hydraulic dredge; 27°4137"N, 82°31'34"W; 1.5 m; FSBC 1 24420. — 1, 45 mm; 14 October
1969; hydraulic dredge; 29°07'N, 83°04'W; 1.5 m; FSBC I 24421. — 3, 24-65 mm; 6 November 1969;
hydraulic dredge; 29°41'N, 83°32'W; 1.2-3.0 m; IRCZM 71:140. — 1, 40 mm; 7 November 1969;
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hydraulic dredge; 29°41'N, 83°33'W; 2.4-3.0 m; FSBC I 24422.—1, 60 mm; 6 December 1969;
hydraulic dredge; 29°11’N, 83°07W; 2.1 m; FSBC I 24423.— 1, 47 mm; 21 August 1971; hydraulic
dredge; 25°47.2'N, 81°36.3W; 3.7 m; FSBC 124519. — 1, 50 mm; 21 August 1971; hydraulic dredge;
25°44.9'N, 81°38.4W; 4 m; FSBC I 24424. —1, 40 mm; 21 August 1971; hydraulic dredge;

| 25°45.7'N, 81°34.3W; 3.4 m; USNM E 22335, — SHRIMP DISCARD: 1, 50 mm; 3-6 August 1978;

72 ft shrimp trawl; 24°57'N, 82°10'W; 22.8-24.3 m; FSBC I 24425.

Figure 22. Sclerodactyla briareus (Lesueur), IRCZM 71:140, Deadman Bay, Florida, 65 mm TL, dorsal view.

Diagr?osis: Medium-size, burrowing form, up to 120 mm long. Body barrel-shaped, tapering only at
an'terlo.r and Posterlor extremes. Podia numerous, hairlike, scattered over entire body. Body wall
thin, with ossicles consisting of tables; no buttons. Coloration in life green or brown to nearly black.

sticles: Body wall — Tables with four-pillared spire, 45-85 um high, terminating in several spines;
dlsc'with irregular margin, 60-80 um diameter, usually 4 central and 4 marginal perforations.
Podia — Strong, elongate supporting tables with curved disc, 130-170 um diameter, robust spire, 90-
110 um high; large end plate present. In large individuals, most ossicles may be resorbed with only a
few remaining near anus. '

gfe-specimen: Museum of Comparative Zoology, Harvard University, Cambridge, Mass., MCZ

Type-locality: Texas; no locality given.

Distribu.tion: Ranges from Nova Scotia south along the eastern U.S. to the Gulf coast of Texas in 0-
24 m (Figure 21). Although no specimens were collected during Project Hourglass, several specimens
were taken along the west coast of Florida during the Federal Clam Project.

l?ottom bype: This species prefers soft muddy bottoms usually associated with sea grasses. Adults
live buried just beneath the sediment, but juveniles have been found attached to seagrass blades

(Deichmann, 1954).
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Figure 23, Sclerodactyla briareus (Lesueur), skeletal ossicles. A. body wall tables, dorsal view; B. same, lateral view;
C. supporting table from podia.

Diet: Gut analysis revealed 85% amorphous material (found to be rich in diatom tests at 200X), 10%
algae and 5% quartz sand. Sclerodactyla briareus is a characteristic suspension feeder.

Reproduction and development: Oshima (1925) determined that fertilized eggs develop into
creeping larvae in 3.5 days. By three months, the juveniles are complete with skeletal elements like
those found in adults. At one year, the juveniles measure 2 cm in length but lack genital organs.
Development of genital structures requires several years; spawning is usually initiated during the
fifth year. The breeding season and spawning behavior were studied by Colwin (1948), who noted
that June was the principal month for shedding at Woods Hole, Mass.

Behavior: Pearse (1908) conducted a major study on several behavioral aspects of S. briareus (=T.
briareus), including response to stimuli, locomotion, feeding and respiratory movements. Pearse
found that S. briareus displayed varying degrees of coordination during normal activities (i.e.,
locomotion, feeding). He noted that many of the posterior feet remained attached to the substrate
during locomotion on a solid surface, breaking away only when the forceful exertion of the anterior
feet became greater. This relatively poor correlation was contrasted to feeding behavior in which the
tentacles displayed a high degree of coordination in bringing food items into the mouth.

Through mechanical stimulation of bisected specimens, Pearse discovered that the frequency of
characteristic reactions was greater in the posterior segments. This, he theorized, was due to the
eviseration and regeneration capabilities of S. briareus. The process of eviseration in S. briareus is

accomplished by autonomy of the tentacular crown, the anterior portion of the body wall and some -
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of the visceral organs. Following eviseration, the cast-off structures degenerate and die, leaving the
posterior body wall to regenerate new organs.

Physiology: Kille (1935) found that eviscerated specimens of S. briareus (=T. bria{'eus) were able to
regenerate their digestive tracts within 15 to 22 days. For regeneration of gonadal tissue, Kille ( 1939)
noted that the gonad-basis and some germ cells must remain following evisceration. In specimens
which had undergone a complete gonadectomy, no regeneration of gonadal tissues occurred.

Farmanfarmaian (1969a, b), investigating intestinal absorption and transport in S. briareus
(=T. briareus), rejected theories of previous workers who believed that wandering coelomocytes were
responsible for nutritional transport. Farmanfarmaian’s experiments provided evidence to support
his contention that the perivisceral fluid serves as the main circulatory medium in holothurians.

Remarks: Sclerodactyla briareus has long been known as Thyone briareus and under this name has
been studied extensively by physiologists and biochemists. Panning (1949), in a revision of the
cucumariid holothurians, referred T. briareus to the resurrected genus-name Sclerodactyla, a step
amply justified by the peculiar nature of the ossicles in this species.

Family Phyllophoridae Ostergren, 1907

Diagnosis: Body without scale-like plates; ossicles small, inconspicuous; calcareous ring complex,
with posterior processes composed of mosaic of minute pieces.

Allothyone mexicana (Deichmann, 1946)

Figures 24, 25

Thyone mexicana Deichmann, 1946, p. 1, fig. 1; 1954, p. 395, fig. 67 (1-3); Harry, 1979, p. 41, pl. 9, figs. 49-52.

Material examined. HOURGLASS MATERIAL: None.— FEDERAL CLAM: 1, 90 mm; 1!
November 1969; hydraulic dredge; 29°18’N, 83°16'W; 2.1-3.0 m; FSBC I 24510. — 1, 65 mm; 19
November 1969; hydraulic dredge; 29°09’N, 83°06'W; 1.2-1.5 m; FSBC I 24511. —1, 49 mm; 25
November 1969; hydraulic dredge; 29°07’'N, 83°04'W; 3.0 m; FSBC I 24512. —1, 50 mm; 25
November 1969; hydraulic dredge; 29°09'N, 83°07'W; 1.5-3.0 m; FSBC I 24513. —1, 24 mm; 26
November 1969; hydraulic dredge; 29°12'N, 83°07'W; 2.1-3.0 m; FSBC I 24514. — 1, 93 mm; §
December 1969; hydraulic dredge; 29° 14N, 83°11'W; 0.6-2.1 m; FSBC I 24515.—2, 51, 95 mm; 6
December 1969; hydraulic dredge; 29° 11'N, 83°07'W; 2.1 m; USNM E 22333. — 3, 125-200 mm; 15
December 1969; hydraulic dredge; 30°12.7'N, 85°52.6’'W; 6.4 m; IRCZM 71:148.

Diagnosis: Large, burrowing form, up to 200 mm long, with U-shaped body. Numerous cylindrical
podia arranged in indistinct radii and scattered in interradii, especially of the ventral surface.
Tentacles 10, ventral pair smaller. Body wall ossicles include 4 pillared tables. Coloration in
preserved specimens tan to grey-brown.

Ossicles: ' Body wall — Large tables with 4-pillar spire; disc diameter 45-120 um; spire height 35-105
pm. Podla. — Rot?ust, elongate supporting tables with curved disc and enormous reticulate spire, 60-
145 pm high, 80165 um long; end plate present.
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Type-specimen: National Museum of Natural History, Smithsonian Institution, USNM E 10555.
Type-locality. Sugarhouse Bend, Barataria Bay, Grand Isle, Louisiana.

Distribution: Presently found only in the Gulf of Mexico from northwest Florida to Texas; 0—6.m.
Specimens collected during the Federal Clam Project and examined for this study are the f{rst
specimens to be collected along the Florida coast (Figure 26). No specimens were taken during

Project Hourglass.

Diet: Gut contents included 70% amorphous material, 20% diatom remains and 10% quartz sand.

Remarks: Deichmann (1946) described 4. mexicana from a juvenile specimen 2.5 cm in length. In
her specimen, the disc of the body wall tables had several circles of perforations and a knobbed
margin. Examination of adult A. mexicana from this study reveals that body wall tables furthfar
develop so that a complicated, robust spire often conceals the perforations and knobbed margin

(Figure 25).

["* 90" 8d’

Allothyone mexicana
Phyllophorus|U.] occidentalis @

Figure 24, Allothyone mexicana (Deichmann), IRCZM 71:148, off Panama City, Florida, 135 mm TL, lateral view.
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Figure 26. Geographic distributions of AIlothybne mexicana and Phyllophorus (Urodemella) occidentalis in the

Figure 25. Allothyone mexicana (Deichmann), skeletal ossicles. A. tables from body wall, dorsal view; B. supporting northwestern Atlantic and the Gulf of Mexico

tables from podia, lateral view.

34 35




‘Phyllophorus (Urodemella) occidentalis (Ludwig, 1875)

Figures 27, 28

Thyonidium occidentale Ludwig, 1875, p. 119,

Thyone constituta Shuiter, 1910, p. 340, fig. F.

Phyllophorus occidentalis: Deichmann, 1930, p. 148, pl. 18, figs. 1-2; H. L. Clark, 1933, p. 112,

Euthyonidium occidentalis: Deichmann, 1938, p. 380; 1941, p. 124,

Phyliophorus (Urodemella) occidentalis: Heding and Panning, 1954, p. 164, fig. 76; Domantay, 1959, p. 191; Tommasi, 1969, p. 10, fig. 10.

Trachythyonidium occidentale: Deichmann, 1954, p. 402, fig. 68 (1-5); 1963, p. 111; Tikasingh, 1963, p. 96, figs. 63-69.

i

Figure 27. Phyllophorus (Urodemella) occidentalis (Ludwig), IRCZM 71:119, off Ft. Pierce; Florida, 80 mm TL,
lateral view.

Material examined: HOURGLASS STATION A: 1, 17 mm; 1 December 1966; dredge; FSBC I
24417.

Diagnosis: Medium-size, burrowing form, up to 100 mm. Body cylindrical, U-shaped, slightly
tapering toward blunt, rounded ends. Tentacles 20, alternating large and small. Podia arranged
along radii and uniformly scattered over entire body. Ossicles consisting of uniform tables.
Coloration in life yellow, orange or dark brown.

SRR
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Ossicles: Body wall and podia — Tables of one type, 55-65 um long, 40-55 um wide; disc with

dentate margin and 4-8 perforations; spire usually reduced to 4 basal teeth.
Type-specimen: Unknown, possibly in Germany (Deichmann, 1954).
Type-locality: Surinam.
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Figure 28. Phyllophorus (Urodemella) occidentalis (Ludwig), skeletal ossicles, tables from body wall,

Distribution: Known from east and west Florida, Dry Tortugas, Puerto Rico, Antigua, Barbados,
Grenada, Trinidad, Venezuela, Surinam, and Brazil (Figure 26). One specimen was collected at
Hourglass Station A. Bathymetric range, 1-99 m.

Bottom type: Sediments at Station A consisted primarily of quartz sand and crushed shell hash
covered with a fine layer of silt.

Remarks: Deichmann (1939) erected the genus Euthyonidium, type species Phyllophorus seguroen-
sis Deichmann, 1930, and included in her new genus Phyllophorus occidentalis (Ludwig). In 1954,
Deichmann proposed “Trachythyonidium nom. nov.” as a replacement name for Euthyonidium,
noting in a footnote (p. 402) that “The name Euthyonidium Deichmann, 1939 has been withdrawn as
a complete synonym of Pentadactyla Hutton, which has been reinstated.” Pentadactyla Hutton,
1878, was erected with Thyone longidentis Hutton, 1872, as the type-species by original designation
(monotypy), and thus Euthyonidium, with a completely different type-species, remains a valid and
available name. Trachythyonidium therefore becomes an objective junior synonym of Euthyoni-
dium. Heding and Panning (1954) have referred Euthyonidium seguroensis to Duasmodactyla
Ayres, 1852,

Thyone crassidisca Pawson and Miller, 1981

Figures 29, 30

Thyone crassidisca Pawson and Miller, 1981, p. 400, figs. 1, 2B, 4.

Material examined; HOURGLASS STATION I: 1 (PARATYPE), 16 mm; 9 March 1966; dredge;
FSBC 1 24000.—4 (PARATYPES), 28-41 mm; 4 September 1966; trawl; USNM E 21114. —
FEDERAL CLAM: 1 (PARATYPE), 59 mm; 23 August 1971; hydraulic dredge; 25°43.9'N,
81°42.2’W; 6.1 m; IRCZM 71:117.
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Figure 29. Thyone crassidisca Pawson and Miller, USNM E 211 13, holotype, off New Smyrna Beach, Florida, 51 mm
TL, dorsal view.

Diagnosis: Small form, up to 60 mm. Body fusiform, tapering toward bluntly rounded ends. Podia
numerous, scattered over entire body; strongly contracted in preserved specimens. Tentacles 10,
ventral pair smaller. Body wall tables with 4 perforations and spire terminating in single blunt spine.

Coloration in preserved specimens whitish to light brown, with scattered patches of light to dark
brown.

Ossicles: Body wall — Numerous tables; disc, 70-110 um long; spire, 60-100 um high; disc oval with
4 perforations, with thick, strongly knobbed margin; spire robust, greatly tapering to blunt tip;
conspicuous “handle” or half ring opposite spire on inner surface of disc. Podia — Numerous
supporting tables; disc 100-165 um long; spire 55-105 um high; disc curved, elongate, with 4 central

L 100um |

Figure 30. Thyone crassidisca Pawson and Miller, skeletal ossicles. A. tables from body wall, lateral view; B. same,
dorsal view; C. same, ventral view; D. supporting tables from podia.
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and 1-2 terminal perforations; spire high, greatly tapering to blunt or acute terminus; end plate
present.

Type-specimen. National Museum of Natural History, Smithsonian Institution, USNM E 21113.

Type-locality: R/V Gosnold Cruise 243, Station 621, off east-central Florida, 28°58.8'N, 79°58.8'W,
2] m. '
Distribution: Presently known only from the type-locality and the west coast of Florida. Hourglass

specimens were taken exclusively at Station I (Figure 31). Bathymetric range, 6-45 m.

Bottom type: Sediments at Station I were composed of quartz sand and crushed shell with a fine
layer of silt.

Gear selectivity: Four Hourglass specimens were collected in the trawl versus one specimen in the
dredge.
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Figure 31. Geographic distributions of Thyone crassidisca, T. inermis, T. pawsoni and T, pseudofusus in the north-
western Atlantic and the Gulf of Mexico.
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Figure 32. Thyone inermis Heller, IRCZM 71:142, southwest of Pavilion Key, Florida, 16 mm TL, lateral view.

Thyone inermis Heller, 1868

Figures 32, 33

Thyone inermis Heller, 1868, p. 78; Deichmann, 1946, p. 3; 1947, p. 87, pl. 1, figs. 7-13, pl. 2, figs. 1-17; Panning, 1949, p. 468; Deichmann,
1954, p. 397; Pawson and Miller, 1981, pp. 394, 395,

Thyone fusus: Deichmann, 1930, p. 167, pl. 14, figs. 1-5; Domantay, 1959, p. 196.
Thyone deichmannae Madsen, 1941, p. 26,

Havelockia inermis. Panning, 1949, p. 466.

Not: Thyone fusus (Miiller, 1776).

Material examined. HOURGLASS STATION C: 1, 40 mm; 6 November 1966; dredge; FSBC I
24427. —1, 30 mm; 11 May 1967; trawl; FSBC 1 24428. — HOURGLASS STATION I: 1, 42 mm; 12
June 1966; trawl; USNM E 22338. — FEDERAL CLAM: 1, 16 mm; 22 August 1971; hydraulic
dredge; 25°34.8'N, 81°38.3'W; 7.6 m; IRCZM 71:142. — SHRIMP DISCARD: 1, 37 mm; 8-11 May
1978; 2-seam balloon trawl; 24°47'N, 81°49'W to 24°51'N, 81°53'W; 14.6-15.2 m; FSBC I 24429.

Diagnosis: Medium-size, burrowing form, up to 120 mm. Body cylindrical, covered with numerous
hair-like podia arranged in indistinct double rows along radii, scattered in interradii. Tentacles 10,
ventral pair smaller. Ossicles consisting of tables; many body wall tables with more than 4

perforations; spire of supporting tables gently tapering. Coloration in preserved specimens greyish
brown.

Ossicles: Body wall —Tables with squarish to rectangular disc, 65-135 um diameter, with 4 to 18
perforations; spire tall, 80-115 um, composed of 2 pillars, gently tapering to end in 1 or 2 teeth.
Podia — Elongate, curved supporting tables, 110-180 um long, 70-120 um high; end plates well

developed.

Type-specimen: Unknown.

Type-locality: Lesina (Hvar Island), Yugoslavia.

Distribution: In the western Atlantic, reported from Florida, Cuba, and Tobago (Figure 31).
Hourglass specimens, representing the northernmost specimens collected to date, were taken at
Stations C and I. Bathymetric range 8-366 m. Also occurs in the Mediterranean and around

Portugal, the Azores and north to Roscoff, France.
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Figure 33. Thyone inermis Heller, skeletal ossicles. A. tables from body wall, dorsal view; B. same, lateral view; C.
supporting tables from podia.

Bottom type: Sediments at Station C consisted of crushed shell and other organically-derived
calcium particles covered with a heavy layer of white calcareous silt. At Station I, sediments were
composed of quartz sand and crushed shell.

Diet: Gut analysis revealed 80% calcareous remains including forams, molluscan shell fragments,
ostracod valves, and echinoid spines, 15% amorphous material, and 5% diatom remains. Although a
member of the order Dendrochirotida, characterized by having dendritic tentacles for capturing
planktonic prey, this species appears to utilize bottom sediments for the bulk of its nutritional
requirements.

Remarks: Including the Hourglass material, only 14 specimens of T. inermis have been rc':corded froxp
the western Atlantic. According to Deichmann (1947; 1954), no sexually mature specimens of this
amphi-Atlantic species were known from the western Atlantic. From this, Deichmann suggested thgt
T. inermis was unable to establish populations in the western Atlantic, and that recruitment to this
region most likely succeeded through larval dispersal from eastern Atlantic populations.

Examination of the gonads from Hourglass material revealed that mature eggs and sperm occur
in specimens with total lengths of 16-42 mm (Deichmann examined specimens up to 70 mm TL).
The large, lecithotrophic eggs indicate a direct form of development, characteristic of species in the
order Dendrochirotida. The record of these mature specimens from the Gulf of Mexico provides
empirical evidence for established populations of 7. inermis in the western Atlantic.
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Figure 34. Thyone pawsoni Tommasi, IRCZM 71:112, off Georgia, 24 mm TL, lateral view.

Thyone pawsoni Tommasi, 1972

Figures 34, 35

Thyone pawsoni Tommasi, 1972, p. 19, figs. 12-15; Pawson and Miller, 1981, p. 397, figs. 2D, 2E.

Material examined: HOURGLASS STATION A: 1, 14 mm; 2 June 1967; dredge; FSBC I
24450, — HOURGLASS STATION C: 1, 13 mm; 7 February 1966; dredge; USNM E 22334.

Diagnosis: Small, burrowing form, 10-60 mm, tapering abruptly posteriorly to form short tail. Body
completely covered with numerous, cylindrical tube feet. Radii indistinct. Tentacles 10, ventral pair
smaller. Ossicles consisting of tables; many body wall tables with more than 4 perforations; spire of
supporting tables abruptly tapering. Coloration in preserved specimens tan or brown.

Ossicles: Body wall — Numerous tables with square to oval disc, 85-135 um long, 65-100 um wide,
containing 4-9 perforations, with thin margin; spire high, 60-85 um, tapering to terminate in 3 teeth;
occasionally a “handle” or half-ring located opposite spire. Podia— Elongate, curved supporting
tables with high, abruptly tapering spire, 105-130 um long, 90-130 um high.

Type-specimen: Original description based on syntypic series of three specimens, total lengths 29-56
mm. Deposition of type material unknown.

Type-locality: Gulf of Venezuela, Oregon Station 5679, 12°20’'N, 71°00’'W; 44 m.

Distribution: Previously known only from the type-locality. One of us (JEM) has examined
specimens from off east-central Florida and South Carolina. The two Hourglass specimens, taken at
Stations A and C, represent the first record of T. pawsoni in the Gulf of Mexico (Figure 31).
Bathymetric range, 6-51 m.

Bottom type: Sediments at Station A were characterized by quartz sand and crushed shell covered
with a fine layer of silt. Station C sediments consisted of crushed shell and other organically derived

calcium particles covered with a heavy layer of white calcareous silt,
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Figure 35. Thyone pawsoni Tommasi, skeletal ossicles. A. tables from body wall, dorsal view; B. same, lateral view;,
C. supporting table from podia, dorsal view; D. same, lateral view.

Remarks: Tommasi (1972) described T. pawsoni from material 29-56 mm in total length. In
specimens of this size, the body wall tables apparently have an oval disc with only 4 perforations.
Lengths of material we examined during this study and from other localities were less than 25 mm. In
these smaller specimens, a number of square-shaped tables with more than 4 perforations were
found.

Thyone pseudofusus Deichmann, 1930

Figures 36, 37

Thyone pseudofusus Deichmann, 1930, p. 168, pl. 14, figs. 6-9; H. L. Clark, 1933, p. 114; Deichmann, 1941, p. 107; 1946, p. 4; Panning,
1949, p. 467; Deichmann, 1954, p. 395; Domantay, 1959, p. 197; Tommasi, 1969, p. 12, fig. 14; Harry, 1979, p. 41; Pawson and
Miller, 1981, pp. 395, fig. 2C.

Material examined: HOURGLASS STATION B: 2, 13, 15 mm; 5 February 1967; dredge; USNM E
22328. — 1, 17 mm; 2 March 1967; trawl; IRCZM 71:147. — 1, 8 mm; 20 May 1967; dredge; FSBC I
24497. — 1, 10 mm; 20 November 1967; trawl; FSBC I 24498, — HOURGLASS STATIONC: 1, 8
mm; 19 November 1965; trawl; FSBC 1 24499. — 1, 12 mm; 3 December 1965; dredge; FSBC 1
24500. — 3, 8-14 mm; 7 February 1966; dredge; FSBC I 24501. — 1, 9 mm; 8 September 1966; trawl;
FSBC I 24502. — 1, 11 mm; 6 November 1966; dredge; FSBC I 24518. — 1, 15 mm; 13 December
1966; trawl; FSBC I 24503.—2, 9, 11 mm; 13 December 1966; dredge; FSBC 1 24504, — 3, 10-12
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Figure 36. Thyone pseudofusus Deichmann, USNM E 2665, syntypes, off Yucatan, 11 mm TL (top), 13 mm TL
(bottom), lateral view.

mm; 20 January 1967; dredge; FSBC I 24505. —4, 8-17 mm; 5 February 1967; dredge; FSBC I
24506.—2, 9, 14 mm; 2 March 1967; dredge; FSBC I 24507. — 1, 19 mm; 3 April 1967; dredge;
FSBC 1 24508.

Diagnosis: Small, burrowing form, up to 20 mm. Body tapering, with mouth and anus directed
dorsally. Podia in double rows along radii, scattered on interradii, especially ventrally. Tentacles 10,
ventral pair smaller. Body wall tables with 4 perforations, and spire terminating in several teethé
Coloration in preserved specimens white to grey. '

Ossicles: Body wall — Oval tables with thick disc, 4 perforations; spire robust, terminating in several
small teeth, frequently arranged in 2 adjacent whorls; distinct “handle” or half-ring opposite spire on
inner surface of disc; tables 105-140 um long, 60-85 um wide, 65-85 um high. Podia — Elongate,
curved supporting tables, 100-125 um long, 70-110 um high, with 2- or 3-pillar spires ending in a few .
teeth; end plate well developed.

Type-specimen: No holotype designated; type lot, 18 specimens, National Museum of Natural
History, Smithsonian Institution, USNM E 2665.

Type-locality: Yucatan, Albatross Station 2362, 22°08'30”N, 86°53'30"W, 46 m.
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Figure 37. Thyone pseudofusus Deichmann, skeletal ossicles. A. body wall tables, lateral view; B. same, dorsal view; C.
saxﬁe, ventral view; D. supporting tables from podia, lateral view; E. same dorsal view; F. plate from
distal portion of podia.

Distribution: Previously known from Dry Tortugas, Texas, Yucatan, British West Indies, Tobago,
and Brazil (Figure 31). Hourglass specimens, representing the first record in the eastern Gulf of
Mexico, were taken at Stations B and C (Table 7). One of us (JEM) has examined specimens from Ft.

Pierce, Florida, and Cape Lookout, North Carolina (northern range extension). Bathymetric range,
6-46 m.

Bottom type: Sediments at Station B consisted of shell and quartz sand covered with the green alga,
Caulerpa, and the sea grass, Halophila. Station C was characterized by crushed shell and other
organically derived calcium particles covered with a dense layer of white calcareous silt.

Diet: Examination of gut contents from specimens taken at Station C revealed 95% calcareous

remains (unidentifiable) and 5% quartz sand. Although a member of the predominantly plankton

feeding order Dendrochirotida, gut contents revealed that 7. pseudofusus is capable of deposit
feeding.

Seasonality: Of the 25 specimens collected over the two-year period, only three individuals were
taken during the months of April through October (Table 7).

Gear selectivity: Twenty specimens were taken by dredge, 5 by trawl.
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TABLE 7. NUMBERS OF Thyone pseudofusus COLLECTED DURING PROJECT HOURGLASS,
BY STATION AND MONTH.

Thyone pseudofusus
= 1965 1966 1967
“JA STOJNID J FTM[ATM]J]J[JsplA ]S [OIN[D | J]Jsp]F [MIA[M]J]J]A]SJO]N
A
B, 211
8, 1 T
C, 1 3 1 4 1211
Ce 1 1 3|3
Dy
D.
E
|
J
K
L
M
TOT| 101 3 1 1133 613 [ 1]1 1

Subscripts 1, 2 and sp designate regular, post and supplementary cruises.

Family Psolidae Perrier, 1902

Diagnosis: Body flattened, with well-defined soft ventral sole surrounded by tube feet; ossicles large
conspicuous; dorsal surface with imbricating scale-like plates; mouth and anus directed dorsally

Psolus tuberculosus Théel, 1886

Figures 38, 39 . .
e Figure 38. Psolus tuberculosus Théel, IRCZM 71:138, Hourglass Station E, 20 mm TL, dorsal view.

Psolus tuberculosus Théel, 1886b, p. 13, fig. 5; Deichmann, 1930, p. 186, pl. 20, fig. 3; 1954, p. 401,

Material examined: HOURGLASS STATION E: 4, 15-21 mm; 7 June 1966; dredge; IRCZM
71:138. —1, 15 mm; 3 July 1966; trawl; FSBC I 24397. — 1, 21 mm; 3 March 1967; trawl; FSBC
24398. — 1, 20 mm; 3 November 1967; trawl; FSBC I 24399. — 1, 13 mm; 3 November 1967; dredge;
FSBC I 24400. —HOURGLASS STATION M: 2, 11, 22 mm; 13 November 1966; dredge; USNME
22331.—1, 7 mm; 5 September 1967; trawl; FSBC I124401. — 1, 12 mm; 15 November 1967; dredge;
FSBC I 24402.

Diagnosis: Small form, 10-33 mm long. Body flattened ventrally, forming distinctly recessed sole,
bordered by double ring of tube feet. Body wall rigid dorsally, invested with heavy imbricating
plates, many possessing distinct tubercle or blunt spine. Mouth dorsal, concealed by 5 large valves.
Anus dorsal, bordered by 2 circles of small scales. Ossicles of sole consisting of perforated plates.
Coloration in living specimens bright orange, turning yellowish brown to white in alcohol.

s

Ossicles: Sole — Large perforated plates, 130-260 um diameter, with knobbed surface occasionally
forming secondary network.

SR

Type-specimen: Museum of Comparative Zoology, Harvard University, Cambridge, Mass., MCZ
337. .

L 100um 1

Type-locality: Sand Key, Florida.

Figure 39. ’ Psolus tuberculosus Théel, skeletal ossicles, perforated plates from sole.
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Figure 40. Geographic distribution of Psolus tuberculosus in the northwestern Atlantic and the Gulf of Mexico.

Distribution: East Florida off Ft. Pierce, Gulf of Mexico, Campeche Bank, Mexico, Dominican
Republic and Barbados; 73-243 m (Figure 40). One of us (JEM) has examined specimens from South
Carolina, 96-98 m, the northernmost record of this species. Hourglass specimens taken at Stations E

and M (Table 8) demark the shallow limit of the depth range.

Diet: Gut analysis of specimens from Station E revealed 80-909% amorphous material and 109
sponge spicules, diatoms, forams and serpulid worm tubes. Although P. turberculosus, as a
dendrochirotid, is considered a suspension feeder, the presence of benthic material in the gut suggests

that at least part of its food is acquired by deposit feeding.
Gear selectivity: Eight specimens were taken by the dredge, 4 by the trawl.
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TABLE 8. NUMBERS OF Psolus tuberculosus COLLECTED DURING PROJECT HOURGLASS,
BY STATION AND MONTH. : ’

tuberculosus
Psoluslgss 1966 1967
"ASTTDJFMAMJJJspASONDJJlFMAMJJASON

TOT

4 1 1 2|8
2 1 1 ]4
4|1 2 1 1 3 |12

Subscripts 1, 2 and sp designate regular, post and supplementary cruises.

ORDER ASPIDOCHIROTIDA GRUBE, 1840

Diagnosis: Introvert and retractor muscle absent. Tube feet and respiratory trees well developed.
Tentacles 10-30, shield-shaped. Body with conspicuous external bilateral symmetry. Mesentery of
posterior loop of intestine attached to right ventral interradius. Ossicles usually include tables.

Remarks: Twenty-three species of the order Aspidochirotida are known to occur in the Gulf of

Mexico (Table 2). Only four of these species were taken during Project Hourglass. One additional
species was collected during the Federal Clam Project.

KEY TO ASPIDOCHIROTIDA OF THE GULF OF MEXICO

Tentacle ampullae present; mostly shallow water forms ..................ccvvvinenn... 2
. Tentacle ampullae absent; deep water forms ............. .. .. i i i i i, 18
Gonad divided into 2 tufts, one on either side of dorsal mesentery ..................... 3
Gonad as single tuft on left side of dorsal mesentery .............coivivininnennennnnn 5
Ossicles small C-, O- or S-shaped bodies scattered among numerous minute granules; tables
ADSENt L. ... e Astichopus multifidus (Sluiter, 1910)
Ossicles include tables; C-shaped bodies present or absent .................cc.ovvvunn... 4

Ossicles tables with single ring of perforations on disc; C-shaped bodies present ..........
.............................................. Isostichopus badionotus (Selenka, 1867)

Ossicles tables with several rings of perforations on disc; C-shaped bodies absent . ......

................................................... FEostichopus regalis (Cuvier, 1817)
Calcified anal teeth present ........................ Actinopyga agassizii (Selenka, 1867)
Calcified anal teeth absent .. ..........outirtinintint ittty 6

Ossicles exclusively straight to curved rods with branched ends .........................
................................... Holothuria (Selenkothuria) glaberrima Selenka, 1867
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10.

10.

11.
11.

12.

12.

13.

13.
14.

14.

15.
15.
16.

16.

Ossicles not exclusively rods

. Ossicles tables with reduced disc; large, flat rods with dentate margins; no rosettes, buttons or

perforated plates ................ Holothuria (Semperothuria) surinamensis Ludwig, 1875

Ossicles tables in combination with rosettes, buttons or perforated plates; rods may also be

PrESENt .. i i i et e 8
Ossicles small tables with high spire terminating in 12 teeth: mumerous rosettes or nerforat

g in 12 teeth; numerous r
plates; nobuttons ........... .. ) osetten of perforateg

............................................................................... 11
Ossicles scattered tables (50-60 um height); small rosettes (20-30 um diameter) .......

..................................... Holothuria (Halodeima) floridana Pourtalés, 1851
Ossicles tables and perforated plates ...............ccoverevnnn. 10

Ossicles scattered tables (60-70 um height) often with 2 or more distinct spines on disc margin;
perforatfad rectangular plates (50-80 um long) with dentate margin and 2-4 large centrai
perforations surrounded by several smaller perforations at eachend .......... ,

.......................................... Holothuria (Halodeima) grisea Selenka, 1867

Ossicles tables (50-60 um height) lacking spi i . .
; pines on disc margin; perforated plates b -
(30-50 um diameter) with minute perforations P plates biscuit-shaped

DI R I T T T

Shallow water forms commonly occurring intertidally or at depths of less than 30 m .... 13

Ossicles irregular smooth buttons; tables with tall spi inating i
] ; pire terminating in 9-12 sh ;
2 rows of conspicuous, dark brown blotches : ort teeths dorsally

e
-----------------------------------
e

Ossicles irregular knobbed bottons, often twisted; tables wi i
, s s with reduced spire terminating i
blunt teeth; dorsally lacking dark brown blotches pire ferminating In 4

.o
-----------------------------------

Flattened form; ossicles tables; buttons with alternating perforations .......
..................................... Holothuria (Platyperona) parvula (Selenka, 1867)

Cylindrical forms; ossicles tables; buttons with paired perforations ......... 14

Os‘sicles tables with 20-25 marginal perforations; buttons with thickened margin forming con-
spicuous scalloped ridge .......... Holothuria (Platyperona) rowei Pawson and Gust, 1981

Ossicles tables with 4-12 marginal perforations; buttons with smooth to knobbed margin

............................................................................... 15
Buttons smooth; Curvierian organs present ................... 16
Buttons knobbed; Cuvierian orgéns absent.................... 17
Medium-size burrowing form, TL less than 15 cm; ossicles in dorsal appendages rods

...................................... Holothuria (Thymiosycia) arenicola Semper, 1868

Large reef-dwelling form, TL up to 200 cm; ossicles in dorsal appendages perforated plates
.......................... Holothuria (Thymiosycia) thomasi Pawson and Caycedo, 1980
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17. Dorsally 2 rows of conspicuous, dark bro

wn blotches; tables similar to body wall tables present
Holothuria (Holothuria) dakarensis Panning, 1939

in dorsal papillae ......... ..o
17. Conspicuous brown blotches absent; enormous wtack-like” tables (200-300 um height) usually
present in dorsal papillae ............... Holothuria (Theelothuria) princeps Selenka, 1867
18. Ossicles few; anus sunken in vertical furrow ........oc.ovvivvervnrinr ettt S
..................................... Pseudostichopus occultatus von Marenzeller, 1893
18. Ossicles numerous; anus not sunken in vertical furrow .................. ........... 19
19. Ossicles tables with cross-shaped discs ..........oovvuvens Bathyplotes natans (Sars, 1868)
19. Ossicles tables with circular discs ........ovviiiiriiiiniiiinnrrernr e 20
20. Papillae and tube feet large, distinctly arranged in regular radii . .......................
.......................................... Amphigymnas bahamensis Deichmann, 1930
20. Papillae and tube feet small, SCALLETCA + vt ettt e e 21
21. Tube feet few, present as warts in ventrolateral radii only . ..Mesothuria lactea (Théel, 1886)
21. Tube feet numerous, thread-like ..... ..o 22
99, Ossicles tables with triradiate spires ................. Mesothuria maroccana Perrier, 1902
72.  Ossicles tables with quadriradiate spires ................. Mesothuria verrilli (Théel, 1886)

Family Stichopodidae Haeckel, 1896

Diagnosis: Gonad in two tufts, one on either side of dorsal mesentery; tentacle ampullae present.

Astichopus multifidus (Sluiter, 1910)

Figures 41, 42

Stichopus multifidus Sluiter, 1910, p. 334, figs. a, b.

Astichopus multifidus: H. L. Clark, 1922, p. 48; Déichmann, 1930, p. 84, pl. 5, figs. 44-47; H. L. Clark, 1933, p. 110; Deichmann, 1939, p.
132; Cherbonnier, 1949a, p. 162, pl. 2, figs. 1-25; Deichmann, 1954, p. 388; 1963, p. 106; Glynn, 1965, p. 106, figs. 1-4; Levin and

Gomes, 1975, p. 56; Caycedo, 1978, p. 183, pl. 13, figs. 17, pl. XL, figs. a, b.

Material examined: HOURGLASS STATION K: 2, 155, 240 mm; 4 September 1965; trawl,
IRCZM 71:144. — 1, 200 mm; 11-12 October 1967; trawl; FSBC I 24451. — SHRIMP DISCARD:
1, 145 mm; 8-11 May 1978; 2-seam balloon trawl; 24°47-51’N, 81°49-53'W; 14.6-15.2 m; USNM E

223217.

Diagnosis: Large, cylindrical species, up to 450 mm in life, much contracted in preserved condition.
Ventral surface flattened, covered with dense layer of cylindrical podia. Dorsally, podia papillate,
numerous, scattered. Body wall soft, thick. Ossicles small, scattered, consisting of C-, O- or S-shaped
bodies. Coloration in life variable, dorsally variegated brownish yellow, ventrally white and pale

pink podia and scattered black flecking.

Ossicles: Scattered C-, O- or S-shaped bodies, 15-40 um long; miliary grains very numerous,
irregular to spherical, 3-6 um diameter.
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Figure 41. Astichopus multifidus (Sluiter), La Parguera, Puerto Rico, 300 mm TL, dorsal view

Type-specimen: Hamburg Museum, West Germany, according to Deichmann (1954)

Type-locality. Dry Tortugas, Florida.

Dzstr_ibution: Previ01_1s1y reported from Biscayne Bay, Florida, Dry Tortugas, Bahia de Campech
Mexico, Cuba, Ja:malca, Puerto Rico, Colombia, and Venezuela (Figure 43).,Hourg1ass ) ecl?ec .
were taken exclusively at Station K and represent the first record of A. multifidus in the eastgr lge?fs
One of us (JEM) has found this species off West End, Grand Bahama Island, the first Brlll nas
record and the northernmost record of the species. Bathymetric range 1-37 r’n o renamas

Bottom type: Bottom habitat for A. multifidus varies, although substrates with a layer of marine

e

[ 100um |

Figure 42.  Astichopus multifidus (Shuiter), skeletal ossicles, variously shaped bodies from body wall
wall,
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Figure 43. Geographic distributions of Astichopus multifidus and Isostichopus badionotus in the northwestern Atlantic
and the Gulf of Mexico. Locality marker for A. multifidus off Venezuela uncertain., Cherbonnier, 1949b.

Coast of Venezuela.

vegetation are preferred (H. L. Clark, 1933; Deichmann, 1939; Glynn, 1965; Caycedo, 1978).
Hourglass specimens were taken from a bottom composed of crushed shell covered with white
calcareous silt; calcareous algae were also noted. The two specimens collected during the Federal
Clam Project were from a white mud substratum.

Dier: Examination of gut contents revealed >95% calcareous sediment including bivalves, gastro-
pods, scaphopods, forams, hard corals, bryozoans, echinoid plates and spines. No organic matter
was apparent. Siliceous sand accounted for less than 5% of the total content.

Behavior: A study of the active movements, both naturally and artificially stimulated, was
investigated by Glynn (1965), who documented swimming movements in adult A. multifidus.

Symbiotic associations. Caycedo (1978), working with A. multifidus from Bahia de Nenguange,
Colombia, reported several symbionts of the species. Concealed among the papillae, he found

gastropods of the genus Balcis. Inhabiting the tentacles, dorsal surface and cloaca were the
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porcellanid crab, Porcellana sayana (Leach). The pearlfish, Carapus bermudensis (Jones), was also

reported as an inquiline of A. multifidus.

Isostichopus badionotus (Selenka, 1867)

Figures 44, 45

Stichopus badionotus Selenka, 1867, p. 316, pl. 18, fig. 20; Deichmann, 1930, p. 80, pl. 5, figs. 30-36; Boone, 1933, p. 152, pl.98; H. L.
Clark, 1933, p. 109; Engel, 1939, p. 11; Deichmann, 1940, p. 195; H. L. Clark, 1942, p. 386; Deichmann, 1954, p. 388, fig. 66 (1-8);
Ancona Lopez, 1958, p. 11, figs. 25-33, 57, 58; Tommasi, 1957, p. 41, fig. 30a, pl. 4, figs. 3, 4; Cherbonnier, 1959, p. 440, fig, 10(a-m),
fig. 11 (a-g); Domantay, 1959, p. 190; Brito, 1960, p. 4; Tommasi, 1960, p. 603; Caso, 1961, p. 357; Brito, 1962, p.4,pl. 2, fig. 6; Burke,

1974, p. 320, fig. 22; Cherbonnier, 1975, p. 631.
Stichopus moebii Semper, 1868, p. 246, pl. 7, fig. 11; Crozier, 1918, p. 379.

Stichopus macroparentheses H. L. Clark, 1922, p. 61, pl. 4, figs. 1-7; Deichmann, 1930, p. 82, pl. 5, figs. 37-43.
Stichopus macraparentheses: H. L. Clark, 1933, p. 110.

Isostichopus badionotus: Deichmann, 1958, p. 280; 1963, p. 106; Tikasingh, 1963, p. 86, figs. 23-25; Smith and Tyler, 1969, p. 207,

Tommasi, 1969, p. 5, figs. 1-2; 1972, p. 18; Martinez de Rodriguez and Herminson, 1975, p. 189, pl. 1, figs. 1-3; Levi
pl. 6, figs. 29-37; Sloan and von Bodungen, 1980, p. 257.

Isostichopus macroparentheses; Pawson, 1976, p. 374, fig. 1D,

.

” 7%
% // 7

Figure 44. [sostichopus badionotus (Selenka), IRCZM 71:150, from Hobe Sound, Florida, 205 mm TL, dorsal view.

Material examined: HOURGLASS STATION B: 2, 100, 150 mm; 3 August 1965; trawl; FSBC I
24452.—1, 130 mm; 26 August 1965; trawl; FSBC 1 24453, — 2, 100, 100 mm; 30 August 1965;
dredge; FSBC I 24455.—1, 110 mm; 30 August 1965; trawl; FSBC I 24454. — 1, 42 mm; 6
November 1966; trawl; FSBC 1 24456, — 1, 110 mm; 20 January 1967; dredge; FSBC I 24457, — 1,
40 mm; 2 March 1967; trawl; FSBC I 24458. — 1, 150 mm; 20 May 1967; dredge; FSBC 124459, — 1,
170 mm; 20 June 1967; dredge; FSBC I 24460. — 2, 140, 155 mm; 1 July 1967; dredge; FSBC 1
24462. — 1, 165 mm; 1.July 1967; trawl; FSBC 124461, — 1, 140 mm; 11 July 1967; dredge; FSBC I
24464. —2, 140, 220 mm; 11 July 1967; trawl; FSBC I 24463. — 1, 170 mm; 11 August 1967; trawl;
FSBC I 24465. — 1, 160 mm; 31 August 1967; trawl; FSBC I 24466. —2, 160, 180 mm; 5 October
1967; dredge; FSBC 1 24467. — 1, 170 mm; 20 November 1967; dredge; FSBC 1 24469. —1, 139
mir; 20 November 1967; trawl; FSBC I 24468. — HOURGLASS STATION C: 2, 125, 170 mm; 31
August 1965; trawl; FSBC 124470, — 1, 190 mm; 20 May 1967; dredge; FSBC124472. — I, 185 mm;
20 May 1967; trawl; FSBC I 24471, —— 1, 180 mm; 2 June 1967; trawl; FSBC I 24473, — 1,30 mm; 11
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n and Gomes,
1975, p. 55; Pawson, 1976, p. 373; 1978, p. 27, fig. I m; Caycedo, 1978, p. 159, pl. 1, figs. 1-4, pl. |, figs. a-d; Harry, 1979, p. 39,
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i iew; tral view;
Figure 45. Isostichopus badionotus (Selenka), skeletal ossicles. A, body wall tables, lateral view; B. same, ven
C. same, dorsal view; D. “C-shaped” bodies.

; 1967; dredge; FSBC 124475, —2, 215, 420
7: trawl; FSBC I 24474. — 1, 180 mm; 5 October ; ' :
f;lrlrf 12£;6Octroaber 1967; trawl; FSBC 1 24476. — 2, 130, 150 ?m; 211;\I6c;veglbzrg :,96173,5 %rédgle,;i?gc I
’ . . re . J—
__HOURGLASS STATION D: 1, 75 mm; 3 June ; ;
%?(L;ZRGLASS STATION J: 1, 170 mm; 6 December 1965, dredge;lg6S7NM E1 2131;1;5(.:?2%4,418'{)0, 1870
; — - ; 7 August ; trawl; —1,
- 5 July 1967; dredge; FSBC 124479, — 3, 135-170 mm; ' ‘ :
rlrg;l-’1580un¥m' 11 October 1967; trawl; FSBC I 24481. — 1, 1.‘;0 PI:I;III‘;,C lt; Iz\ac;\éezmberﬂ g{(ﬁi g;jgées,
: ; ber 1967, trawl; .—
FSBC 1 24483.—2, 160, 175 mm; 14 Novem ; iy S
; ; : FSBC 1 24484. — HOURGLASS 01,
STATION K: 1, 155 mm; 15 May 1967; dredge; . . LA S A RSB ]
: 1967; dredge; IRCZM 71:145. —1, 160 mm; 15 Novem 967, ; '
iiZSISmE ;Igllirll;lP DISCAIgID: 1, 130 mm; 8 November 1977; double 20 ft shrimp trawl; 29°41119 N,
84° 39;W' 5.4 m: FSBC I 24486. — 1, 200 mm; 29 April-2 May 1978; double 55 ft four-seam balloon
trawl; 26’°43’N, 82°19'W to 26°46'N, 82°25'W; 8.5-12.1 m; FSBC I 24487.

ly thick, with distinct, low warts dorsally
] is: Large form, up to 450 mm. Body wall extrfeme y , . . !
aDr::iIglrzla(z:lrilly lgorsal and ventral surface sharply defined by lateral r(ljmd (?f co:x}f,plcuous pg}s);il‘lzall;
. i indrical tube feet crowded into three rows.
1 surface flat, covered with numerous, cyllndr}ca .
X::;rlllifii ts;bles and C-shaped bodies. Color in life variable, usually a hue of tan or brown with darker

warts and lighter ventral side.

Ossicles: Body wall — Numerous small, regular tables, 40-60 pm diametell”i 25-45 pm htigh; ¥nasreg‘1/:r(§
. i ions; spi d of 4 pillars terminating in
i ith complete circle of 10-12 perforations; spire compose . : : :
?é:fhwslurrouncﬁng large central perforation; scattered C-shaped bodies of variable size, 50-70 um

long.
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Type-specimen: Museum of Comparative Zoology, Harvard University, Cambridge, Mass., MCZ
509 (Syntype).

Type-locality: Florida; no locality data.

Distribution: Ranges from Bermuda, the Bahamas, South Carolina, Florida, the Gulf of Mexico,
and throughout the Caribbean to off Brazil (Figure 43). Pawson (1978) reported this species from
Ascension Island. Cherbonnier (1975) confirmed the presence of I. badionotus in the eastern
Atlantic, describing material from the island of Sio Tomé, Gulf of Guinea. Hourglass specimens
were collected at Stations B, C, D, J, K, and L (Table 9). Bathymetric range 0-55 m. Although the
majority of specimens taken have been found in less than 3 m, numerous specimens were collected
during the Hourglass Cruises between 18 and 55 m. Depth preference for I. badionotus off west-
central Florida appears to be approximately 18 meters as 39 of the 54 specimens collected were taken
at that depth.

TABLE 9. NUMBERS OF Isostichopus badionotus COLLECTED DURING PROJECT HOURGLASS,
BY STATION AND MONTH,

Isostichopus badionotus
R 1965 1966 1967 =
2lATSTO I N[D|JTFIMIATMI V] J Jepl A IS TOTNTD [ v Usp[FIMIAIM]I TV TA Ss[o[N]|®
A
Bil2 |3 1 1 3 1] 2 13
8,] 1 1 111 (3|1 2 |10
c, 1 4
Ce 2 1 2 12]7
0, 1 1
D,
E
|
J 1 2 3 7 3 |18
K 1 1
L 1 1 2
M
TOT| 3 | 5 1 1 1 1 4 14 8 4 |1 |12 8 | 54

Subscripts 1, 2 and sp designate regular, post and supplementary cruises.

Bottom type: Throughout its range, I. badionotus prefers grassy flats or sandy, mud bottoms.
Hourglass specimens were taken predominantly from bottoms of calcareous sediment overlain bya
layer of silt. Quartz sand was also noted at the shallow Stations B and J.

Diet: Several authors have studied the feeding behavior of 1. badionotus. Crozier (1918) calculated
that 500-1000 tons of sediment were ingested annually by a population of I. badionotus [=Stichopus
moebii Semper, 1868] in Harrington Sound, Bermuda. Crozier estimated that each specimen would
have to completely fill its gut twice daily to accomplish this. Sloan and von Bodungen (1980)
found that I. badionotus is a non-selective feeder capable of existing on several sediment types (i.e.,
rock, sand, mud) within stable, sheltered habitats. Sloan and von Bodungen also noted that as a

deposit feeder, passing large quantities of sediment, I. badionotus frequently ingests its own
potentially enriched feces.

Examination of gut contents from Hourglass specimens revealed varying percentages of quartz
sand and biogenic calcareous remains, depending on sediment composition of the collection site, No
organic material was evident.
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. Symbiotic associations: Smith and Tyler (1969) reported a commensal relationship between 1.

badionotus and the pearlfish, Carapus bermudensis (Jones), previously thought to be host-s'pecxflc
for the holothurian Actinopyga agassizii (Selenka). Smith and Tyler founq that I badlopotus
replaces A. agassizii as host in deeper waters. No pearlfish were found associated with specimens

examined during this study.

iti ] ! the mouth and on the dorsal
Additionally, the parasitic gastropod, Balcis sp., occurs near the . :
surface embeddeﬁ in the body wall (Tikasingh, 1963). Recent!y, it was discovered that ﬂurmg certau’}
times of the year, some I. badionotus from Hobe Sound, Florida, harbor a commensal bumble-bced
shrimp, Gnathophyllum americanum Guerin-Meneville, which apparently feeds on mucus produce

by the host (JEM, personal observation).

Seasonality: As evident from Table 9, populations of 1 badior.zotus within the H((;urglsasst‘crulsg
track are transient. During the late summer of 1965, seve.ral specimens were collecte . at ta} ions

and C. However, during the following year, only one specimen was tqken from the entire crulsﬁ: ai'e:.
In 1967, 44 specimens (81% of the total number taken durlr}g Project Hourglags) wq;e collecte s
Heaviest concentrations for that year were noted from late spring to early fall. No juvenile specimen

were collected.

Gear selectivity: Thirty-two Hourglass specimens were captured with the trawl, 22 with the dredge.

Remarks: Isostichopus badionotus, commonly referred to as sea pudding, is the most cololr-varxablc:
holothurian species in the Western Atlantic. Hues of orange, yellow, brown or purp ; z:.ire noll
uncommon. Frequently, the warts on the dorsal surface are darker Fhan the surrounldlng 1 o kybw:;ll
tissue, giving the animal a “chocolate chip” appearance. Young specimens, less than 1 cm, lack body
wall pigment and live a cryptic existence beneath rocks or within reef structures.

Quantitatively, 1. badionotus represented 25% of the total number of holothurians taken during
Project Hourglass.

Family Holothuriidae Ludwig, 1894

Diagnosis: Gonad in single tuft on left side of dorsal mesentery; tentacle ampullae present.

Holothuria (Semperothuria) surinamensis Ludwig, 1875

Figures 46, 47

Holothuria surinamensis Ludwig, 1875, p. 35, fig. 27; Crozier, 1914, p. 233; 1917, p. 561; Deichmann, 1926, p. 12, pl. 1, figs. 1 a-g; 1.930, g
63, pl. 3, figs. 12-15, 19; H. L. Clark, 1933, p. 105; Deichmann, 1939, p. 131; Engel, 1939, p. 11; A, H. Clark, 1939, p. 455; Reed,
19:11, p. 41; H. L. Clark, 1942, p. 385; Deichmann, 1954, p. 393; Domantay, 1959, p. 188; Harry, 1979, p. 40.

Holothuria (Holothuria) surinamensis: Panning, 1934, p. 42, fig. 34.

Halodeima surinamensis: Cherbonnier, 1951, p. 19, pl. 3, figs. 10-22.

Semperothuria surinamensis: Deichmann, 1958, p. 303; Tikasingh, 1963, p. 91, figs. 44-46; Deichmann, 1963, p. 109; Tommasi, 1969, p. 6,
fig. 3; Martinez de Rodriguez, 1973, p. 45, pl. I, figs. 1, 2, pl. 3.

Holothuria (Semperothuria) surinamensis. Rowe, 1969, p. 135; Levin and Gomes, 1975, p. 60; Cayedo, 1978, p. 179, pl. 11, figs. 1-5, pL.
IX, figs. a-c.
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Figure 46. Holothuria (Semperothuria) surinamensis Ludwig, IRCZM 71:151, off La Parguera, Puerto Rico, 68 mm
TL, dorsal view, ’

HELL

L 100um |

L__100um |

Figure 47. Holothur_ia (Semperothuris) surinamensis Ludwig, skeletal ossicles. A. body wall tables, lateral view; B, same
ventral view of disk; C. rods from body wall. ' ’ ,

Material examined: HOURGLASS STATION B: 1, 82 mm; 14 March 1967; trawl; FSBC I 24418.
Diagnosis: I.,argt‘e, burrowing form, up to 200 mm. Body cylindrical. Podia few, scattered, papillate
dorsally, cylindrical ventrally, Cuvierian organ absent. Ossicles consisting of tables and rods, no

buttons. Coloration in life light yellow to dark brown.
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Ossicles: Body wall— Uniform tables; disc 35-40 um diameter, spire 45-60 um high; disc reduced,

cross-shaped, with 9-15 marginal teeth, 1 large central perforation; spire high, composed of 4 slender
pillars, terminating in 12 small teeth forming Maltese cross; large, flat rods with perforate or dentate
margin beneath tables; tables of juveniles have well-developed disc with complete ring of marginal
holes (Deichmann, 1926).

Type-specimen: Wiirzberg Museum, West Germany, according to Deichmann (1954).

Type-locality: Surinam.

o0 80’
Holothuria (S.) surinamensis %
Holothuria [T.] princeps ® 4Gl
Holothuria [T.] thomasi &
‘&"RMUDA
I 3o°.
GULF
OF
MEXICO
| 20%
CARIBBE X
SEA "\
- 10'H

Figure 48. Geographic distributions of Holothuria (Semperothuria) surinamensis, Holothuria (Theelothuria) princeps,
and Holothuria (Thymiosycia) thomasi in the northwestern Atlantic and the Gulf of Mexico.

Distribution: Known to occur at Bermuda, off the Florida east coast, throughout the Caribbean,
Surinam and off Brazil (Figure 48). In the Gulf of Mexico, previously reported only from the Texas
coast (Reed, 1941). The Hourglass specimen collected at Station B represents the first record of this
species from the eastern Gulf. Bathymetric range 0-42 m.
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Bottom type: Throughout its range, H. surinamensis is associated with a variety of substrates
including corals, flat rocks, coralline algae and eel-grass (H. L. Clark, 1933; Deichmann, 1954),
Crozier (1914) found numerous specimens of this species in Bermuda buried in mud around the roots
of Penicillus and mangroves. Caycedo (1978) noted juveniles among the branches of the stony coral,
Porites. Hourglass Station B was characterized by limestone outcroppings flanked by smooth areas
of shell and quartz sand frequently covered with Caulerpa and Halophila.

Diet: Gut analysis revealed 509% amorphous material, 25% quartz sand and 25% biogenic calcareous
remains composed of forams, echinoid plates, echinoid spines and molluscan fragments. Miscel-
laneous items included a few sponge spicules, fecal castings from other invertebrates and a small
hydroid fragment,

Reproduction: This species is known to frequently reproduce asexually by transverse fission
(Crozier, 1917).

Symbiotic associations: Deichmann (1926), working at Antigua, recovered two specimens of
Carapus (=Fierasfer) from the cloaca of this species.

Behavior: Crozier (1914) published an extensive account of the sensory reactions of H. surinamensis
to mechanical, chemical and photic stimuli.

Remarks: The occurrence of H. surinamensis in the Gulf of Mexico is apparently rare.

Holothuria (Theelothuria) princeps Selenka, 1867

Figures 49, 50

Holothuria princeps Selenka, 1867, p. 332, pl. 18, figs. 67-69; Deichmann, 1930, p. 58, pl. 2, figs. 1-8; H. L. Clark, 1933, p. 101;
Deichmann, 1939, p. 130; Cherbonnier, 1949a, p. 160, pl. 1, figs. 1-22; Deichmann, 1954, p. 393; Caso, 1955, p. 517, pls. 6, 7;
Deichmann, 1957, p. 8, figs. 16-20; Caso, 1961, p. 349, pl. 14; Menzel, 1971, p. 87; Tommasi, 1972, p. 17.

Holothuria imperator Deichmann, 1930, p. 62, pl. 3, figs. 1-11.
Holothuria (Holothuria) princeps: Panning, 1935, p. 101, fig. 94.

Theelothuria princeps: Deichmann, 1958, p. 285; Wells and Wells, 1961, p. 268; Dawson, 1971, p. 730; Haburay et al., 1974, p. 105;
Martinez de Rodriguez and Herminson, 1975, p. 193, pl. 4.

Holothuria (Theelothuria) princeps: Rowe, 1969, p. 157; Caycedo, 1978, p. 170, pl. 7, figs. 1-13,

Material examined: HOURGLASS STATION A: 1, 80 mm; 3 January 1966; dredge; IRCZM
71:146. — HOURGLASS STATION B: 1, 74 mm; 4 October 1965; dredge; USNM E 22324. — 1, 30
mm; 2 November 1967; dredge; FSBC I 24488. — HOURGLASS STATION J: 1, 76 mm; 11
October 1967; dredge; FSBC I 24489. — HOURGLASS STATION K: 1, dried; 15 May 1967; trawl;
FSBC129187. —1, 117 mm; 14 November 1967; trawl; FSBC I 24490. — HOURGLASS STATION
M: 1, 56 mm; 6 July 1967; dredge; FSBC I 24362. — FEDERAL CLAM: 2,40, 44 mm; 11 November
1969; hydraulic dredge; 29°15'N, 83°12'W; 1.5-3.0 m; FSBC I 24491, —2, 45, 50 mm; 5 December
1969; hydraulic dredge; 29°14'N, 83°11’W; 0.6-2.1 m; FSBC I 24361. —2, 135, 137 mm; 18 July
1971; hydraulic dredge; 26°36.0'N, 82°14.3'W; 3.1 m; FSBC I 24492. — 1, 30 mm; 19 July 1971; box
dredge; 26°51.4'N, 82°28.3'W; 13.7 m; FSBC I 24493, — 1, 57 mm; 3 September 1971; hydraulic
dredge; 25°23.5'N, 81°36.4'W; 9.2 m; FSBC I 24494, — 2, 87, 90 mm; 6 September 1971; hydraulic
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Figure 49. Holothuria (Theelothuria) princeps Selenka, FSBC 1 25008, off Palm Beach, Florida, 110 mm TL, dorsal

view.

'W; ; — CARD: 1, 98 mm; 7-10 July
dredge; 24°40.6'N, 81°47.8'W; 10.7 m; FSBC I 24495. — SHRIMP l’)IS , 9 ;
1978;gdouble 65 ft shrimp trawl; 26°43’'N, 82° 19'W to 26°46'N, 82°24'W; 10.3-13.7 m; FSBC 1 24496.

] s indri ick, strongly contracted in preserved
Diagnosis: Large, cylindrical form, up to 300 mm. Body wall thick, . eser
spe::gimens. Podia numerous, scattered over entire body, dorsally as papillae, ventrally as cylindrical

tube feet. Ossicles abundant, consisting of tables and knobbed buttons. Curvierian organs absent.
Coloration in life brown and white, with light ring around base of most dorsal papillae.
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Figure 50. Holothuria (Theelothuria) princeps Selenka, skeletal ossicles. A, body wall tables, ventral view'; B. same, dorsal
view; C. buttons from body wall; D. large “tack-like” tables from podia (smaller scale line for D only).
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Ossicles: Body wall —Irregular tables, with undulate to dentate margin; disc 45-65 um diameter,
with 4 large central perforations and variable number of smaller marginal perforations; spire short,
terminating in few to several short teeth; body wall tables of juveniles have fragile disc with high
spire, either solid or with crossbars; numerous irregular buttons, 40-80 um wide, frequently twisted,
incomplete, with surface often knobbed on midline and occasionally near margin. Podia — Large,
characteristic, “tack-like” tables with enormous spire, 100-200 um diameter, 150-300 wm high,
occasionally absent in larger specimens; numerous supporting rods with many large perforations;
well-developed end plate.

Type-specimen: Museum of Comparative Zoology, Harvard University, Cambridge, Mass.,, MCZ
685, 686 (syntypes).

Type-locality: Pensacola, Florida (MCZ 685); Charlotte Harbor, Florida (MCZ 686).

Distribution: Occurs in the Bahamas and along the southern, western and northern coasts of
Florida. Also reported from Veracruz and Yucatan, Mexico, Dominican Republic and off the coasts
of Colombia and Venezuela (Figure 48). Hourglass specimens were taken at Stations A, B, J, K, and
M (Table 10). Bathymetric range 0-54 m; one specimen was presumably taken at Hourglass Station
M (73 m), but collection data is questionable. "

Bottom type: Caycedo (1978) found H. princeps off Colombia on a grassflat of Syringodium
filiforme. Haburay et al. (1974) found H. princeps buried in sand, 100-200 m offshore in the
northeast Gulf. Specimens collected during the Federal Clam and Shrimp Discard projects were
usually taken from sand, mud or shell bottoms. Hourglass specimens were collected from sediments
composed of quartz sand and shell hash (Stations A, B, and J) or dead bryozoans, crushed shell and
calcareous algae particles (Stations K and M).

Diet: Gut analysis of specimens from Stations B and J revealed 60-70% quartz sand, 30% calcareous
remains including bivalves, pteropods, scaphopods, ostracods, forams, and echinoid spines, and 5-
10% amorphous material. Also noted were a few sponge spicules and fish scales.

Symbiotic associations: Wells and Wells (1961) described a new species of pinnotherid crab,
Pinnaxodes floridensis, occurring as a commensal within the cloaca and respiratory trees of H.

TABLE 10. NUMBERS OF Holothuria (Theelothuria) princeps COLLECTED DURING PROJECT HOURGLASS,
BY STATION AND MONTH.

Holothuria (Theelothuria) princeps
o 1965 1966 1967 t
"'ASONDJFMAMJJJl_pASONDJJlFMAMJ A[SJO|N]|®
A 1 1
B, 1 1 2
B,
cl
Ce
Dy
D.
E
|
J 1)1 2
K 1 1
L
M 1 1
TOT| 1 1 . 1 1 1 2 7

Subscripts 1, 2 and sp designate regular, post and supplementary cruises.
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princeps. Although male-female pairs were frequently encountered, most hosts harbored a single
'specimen, with infestation rates ranging from 45-61%.

Dawson (1971) was the first to report a relationship between H. princeps and the pearlfish,

Carapus bermudensis, a known inquiline of several holothurian species..Haburay et a%. (1974)
recorded both P. floridensis and C. bermudensis from a single host specimen of H. princeps.

None of these relationships were noted for specimens examined during this study.

Holothuria (Thymiosycia) thomasi Pawson and Caycedo, 1980

Figures 51, 52

Holothuria (Thymiosycia) thomasi Pawson and Caycedo, 1980, p. 454, figs. 1, 2.

Material examined: HOURGLASS MATERIAL: None. — FEDERAL CLAM: 1 juv., 48 mm; 30
May 1971; box dredge; 24°54.1'N, 80°36.1'W; 3.9 m; FSBC I 24509.

Figure 51. Holothuria (Thymiosycia) thomasi Pawson and Caycedo, off Bahia Granate, Colombia, 700 mm TL (after
Pawson and Caycedo, 1980).

Diagnosis: Large, reef-dwelling form, up to 2 m. Body cylindrical, elongate. Dorsal surface with
scattered papillate podia; more numerous podia of cylindrical form ventrally. Tentacle§ sgrrounded
by conspicuous collar of papillae. Ossicles consisting of tables and smooth buttons. Cuvierian organs

present, Coloration in life yellowish brown to maroon with mottling.

Ossicles: Body wall — Well-developed, variable tables; disc squarish in outline, with 4 large, central
perforations and usually a ring of 12 smaller, marginal perforations; spire short, composed of 4
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Figure 52. Holothuria (Thym.iosycia) thomasi Pawson and Caycedo, skeletal ossicles. A. body wall table, ventral view;
B. same, lateral view; C. same, dorsal view; D. buttons from body wall.

pillars, terminating in several short, blunt teeth surrounding large perforation; tables 50-70 um
diameter, 40-50 um height; numerous elongate, smooth buttons 50-70 um long, 25-35 um wide, with

3 gairls of oblong perforations. Podia— Tables, buttons and few perforated plates; well-developed
end plate,.

Type-specimen: National Museum of Natural History, Smithsonian Institution, USNM E 18081.
Type-locality: Alligator Reef, Florida Keys, Florida.

Qistribution: Ranges from the Florida Keys, Puerto Rico, Virgin Islands, Lesser Antilles, Colom-
bia, Panama and eastern Yucatan, Mexico; 3-30 m (Figure 48).

Bottgm type: The p.referl_fed habitat for H. thomasi is coral reef (Pawson and Caycedo, 1980). The
specimen examined in this study was collected 4.8 km north of the type-locality on a rock bottom.

Piet: 'Pawson and (;gycedo (1980) found that this species appears to “vacuum” the sediment,
ingesting large quantities of calcareous sand and rubble. Specimens from St. Croix, Virgin Islands

and Pe.lnama were noted to feed only during the evening, while others from Colombia were found to
be active during daylight hours. )

Rema'rks: Tl?e apparent juvenile of 48 mm TL reported herein is by far the smallest known specimen
of thls species. The type-series (Pawson and Caycedo, 1980) comprised strongly contracted
specimens aF least 15 cm long. In the present specimen, the anterior notches in radial pieces of the
calcareous ring are narrow, not wide, thereby approaching the condition in specimens of the Indo-
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Pacific species H. hilla Lesson. Although table diameters average 66 um.in both species, the ossicles

of this small specimen of H. thomasi differ from those of H. hilla at a comparable body size as
follows: in H. hilla, 60% (n = 50) of tables have 11, 12 or 13 perforations, whereas in H. thomasi 65%
(n = 50) have 10 or 11 perforations. In H. hilla, buttons average 80 um in length, and only 26% (n=
50) have 6 perforations (32% have 7, and 20% have 8), whereas in H. thomasi, buttons average 66 um
in length, and 86% (n = 50) have 6 perforations (9% have 5; 4% have 7). It is evident that H. hilla and
H. thomasi are closely related. Study of the larger growth series is necessary for a conclusive
clarification of their relationship.

ORDER ELASIPODIDA THEEL, 1882

Diagnosis: Introvert and retractor muscles absent. Tube feet and respiratory trees well developed.
Tentacles 10-30, shield-shaped. Body with conspicuous external bilateral symmetry. Mesentery of
posterior loop of intestine attached to right dorsal interradius. Ossicles lacking or composed of
pointed rods, wheels or cruciform bodies; no tables.

Remarks: Four species of the order Elasipodida are known to occur in the Gulf of Mexico (Table 2),
all at depths greater than those sampled during Project Hourglass.

KEY TO ELASIPODIDA OF THE GULF OF MEXICO

1. Midventral tube feet poorly developed or lacking; ossicles large perforated plates ..........
Deima validum validum Théel, 1879

..................................................

1. Midventral tube feet well developed; ossicles r0ds OF CTOSSES ...........vvnvvvivennnnn, 2
2. Anus ventral; circumo';a'l p'apillae absent .............. Psychropotes depressa (Théel, 1882)
2. Anus dorsal; circuxﬁoral papillae Present ..........ovveiniiiiiiiiiiiiii 3
3. Ossicles 1arge Crosses .. ..oovvvviivnreecnieriiineeennns Benthodytes lingua Perrier, 1896
3. Ossicles scattered rods ..o ivii i i Benthodytes typica Théel, 1882

ORDER MOLPADIIDA HAECKEL, 1896

Diagnosis: Introvert and retractor muscles absent. Tube feet.-absent or markedly reduced. Tentacles
simple. Body stout, tapering posteriorly to form more or less conspicuous tail. Anal papillae and
respiratory trees present. Ossicles include tables, anchors, fusiform rods or perforated plates;
phosphatic bodies often present.

Remarks: Four species of the order Molpadiida are known to occur in the Gulf of Mexico (Table 2).
Although no molpadiids were taken during Project Hourglass, one species was collected during the

Federal Clam Project.

KEY TO MOLPADIIDA OF THE GULF OF MEXICO

1. Tentacles with ‘2 pairs of digits; terminal digit lacking; ossicles small crossed baskets .......
................................... Paracaudina chilensis obesacauda (H. L. Clark, 1907)
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1. Tentacles with 1-3 pairs of digits and 1 terminal digit; ossicles include tables ............. 2
2. Ossicles single-pillared tables with solid SPIre . .....ovuun.. Molpadia musculus (Risso, 1826)
2. Ossicles 3-pillared tables with spire composed of several crossheams..................... 3
3. Phosphatic bodies present ......................... .. Molpadia cubana Deichmann, 1940
3. Phosphatic bodies absent ........................... Molpadia barbouri Deichmann, 1940

Family Caudinidae Heding, 1931

Diagnosis: Tentacles with 2 pairs of digits, lacking terminal digit; tentacle ampullae present. Ossicles
include tables, plates, crossed baskets or irregular deposits; phosphatic bodies absent.

Paracaudina chilensis obesacauda (H. L. Clark, 1907)

Figures 53, 54

Caudina obesacauda H. L. Clark, 1907, p. 38, pl. 9, figs. 1-5; Deichmann, 1930, p. 201, pl. 24, figs. 6-8; H. L. Clark, 1933, p. 117.
Pseudocaudina obescauda: Heding, 1931, p. 283,
Paracaudina obesacauda: Heding, 1932, p. 455; Deichmann, 1940, p. 215; 1954, p. 406,

Paracaudina chilensis var. obesacauda: H. L. Clark, 1935, p. 284.

Figure 53. Paracaudina chilensis obesacauda (Clark), IRCZM 71:109, off Jupiter Inlet, Florida, 108 mm TL, lateral
view.

Material examined: HOURGLASS MATERIAL: None. — FEDERAL CLAM: 1, 100 mm; 22
May 1970; hydraulic dredge; 29°09.6'N, 83°09.8'W: 4.8 m; IRCZM 71:149. — 1, 103 mm; 22 May
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. 1971; hydraulic dredge; 25°45.

4'N, 81°44.1'W; 7.6 m; FSBC 1 24516.— 1,39 mm; 14 July ig;i,
hydraulic dredge; 26°44.8'N, 82°06.7’W; 3.7 m; FSBC 1 24517.—2, 71, 98 mm; 23 August ;
hydraulic dredge; 25°43.9'N, 81°42.2’W; 6.1 m; USNM E 22339.

Vg
/9%

L 100um )

Figure 54. Paracaudina chilensis obesacauda (Clark), skeletal ossicles, crossed baskets from body wall.

Diagnosis: Medium-size, burrowing form, up to 150 mm. Body barrel-shaped, w1tg ?1Stl3§t1;
tapering tail. Podia absent. Integument containing ossicles of one type, crossed baskets. Colora

in life white to grey.

Ossicles: Numerous crossed-baskets, 45-65 um diameter; cross perforate on one side, solid opposite.

Type-specimen: Unknown.

Type-locality: Marco, Florida.

Distribution: Previously thought to occur only in the Gulf of Mexic.o f;om th.e Dry ;Fr(;zlt;eg;s otfc;
. i i We have examined specimens
Galveston, Texas (Deichmann, 1954) (Figure .55). ' :
’ i i Inlet. Although no specimens were
ta, Florida east coast, during the deepening of Jupiter : \
;l;a.ek(glesduring Project Hourglass, five specimens were collected during the Federal Clam Project.

Bathymetric range 0-10 m.

Diet: Gut analysis revealed 70% quartz sand and 30% calcareous remains including ostracods,
molluscan fragments, echinoid spines and foram tests.

Remarks: Paracaudina chilensis sensu lato has had a complex h.istory (see surr;r'narles byrilr-f. I;n
Clark, 1935, and Pawson, 1963). Earlier concepts o'f several species of Parfzcaudzr(zia.oc;:ur gf "
Japan, Australia, New Zealand, California, and C?ule ha.ve Fended. to be discar e.f' mTflvor oi :
concept of a polytypic species, P. chilensis, that is widely distributed in th'e Indo-Paci 1c.d delsi)erc l;:
P. obesacauda (H. L. Clark, 1907), from Floridg and the Gulf_ (.)f Mexico, was regar el g Z O);
Clark (1935) as a “variety” of chilensis. According to the provisions of the International Code
Zoological Nomenclature, Clark’s “variety” has no status in nomenclature.
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igure 55. Geographic distribution of Paracaudina chilensis obesacaudain the northwestern Atlantic and the Gulf of Mexi
| of Mexico

Smd;[;h:il;;;dga; air;d Gul’f lof Mexiclo Paracaudina obesacauda closely resembles thé Indo-Pacific
, s ossicles are slightly smaller. In the absence i i
. : ! . of extensive collection
Zg(r)ng};:;a}lltilveupl.lrplostez, fwe have considered it wisest to retain P. obesacauda as a subschi{:(;r
cally 1solated from the Indo-Pacific nominate sub i lenst. i ’
geographically lsolated from the . i ubspecies P. c. chilensis. It is not difficult
R , nsis entering the Caribbean area when th i ,
b over, L0 envision P. chi : en the Panamanian Isthmus was
, years ago. Perhaps retention of P. ¢. obesac i i
: | ; . C. auda is a
conservative step; study of larger collections should solve the problem n unnecessarly

ORDER APODIDA BRANDT, 1835

S?Ifglr;o%s:dlntrove.rt and re.tractor muscles absent. Tube feet absent or markedly reduced. Tentacles
ple. Body vermiform, with smooth, rough or warty texture. Anal papillae, respiratory'/ trees and

tentacle ampullae absent. Ossicles i
Altosether es include anchors and anchor plates or wheels, occasionally lacking
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Remarks: Seven species of the order Apodida are currently known to occur in the Gulf of Mexico
(Table 2), but none were collected during Project Hourglass.

KEY TO APODIDA OF THE GULF OF MEXICO

1. Ossicles wheels with six spokes .......... .o ‘. ... Chiridota rotifera (Poutales, 1851)
1. Ossicles anchors and anchor plates ........ ... s 2
2. Arms of anchors smooth, knobs present at VerteX ............ccoviiriniiienrerieerres 3
9 Arms of at least some anchors serrate, knobs absent at vertex.................oveenn 4
3. Small form, less than 10 cm; stock of anchors unbranched ......ccivi it

Synaptula hydriformis (Lesueur, 1824)

-------------------------------------------------

Large form, up to 100 cm; stock of anchors branched . ... Euapta lappa (J. Miiller, 1850)

w

4. Anchors and anchor plates less than 200 um long .........ovviiiinrernerimenvenee .
Leptosynapta crassipatina H. L. Clark, 1924

-------------------------------------------

4. At least some anchors or anchor plates greater than 300 umlong ..o 5

5. Anchors and anchor plates varying greatly in size between anterior and posterior regions
Leptosynapta multigranula H. L. Clark, 1924

..........................................

5. Anchors and anchor plates similar in size throughout .........cocovvvrvnevrreenrnenen 6

6. Stock of anchors branched ............ oo Protankyré brychia (Verrill, 1885)

6. Stock of anchors not branched ............oovvnneen Protankyra benedeni (Ludwig, 1881)
DISCUSSION

With the possible exclusion of several deep-water forms, the composition of the holothurian
fauna of the Gulf of Mexico (Table 2) is approximately what one might expect to find, based upon a
knowledge of the western Atlantic holothurians, as embodied in Deichmann (1930). At least 669% of
the known western Atlantic species are found in the Gulf and continued collection efforts will
undoubtedly add others to the list. Relations of the Gulf fauna lie mainly with nearby areas of the
Caribbean Sea. There is only a single so-called “endemic” species, Allothyone mexicana (Deich-
mann). A recently described species, Thyone adinopoda Pawson and Miller may also prove to be
endemic as this species is currently known only from the northern Gulf. It is likely, however, that
both of these species may occur elsewhere in the Caribbean.

HOURGLASS HOLOTHURIANS

Although a relatively small percentage of the existing Gulf species are represented in Hourglass
collections, certain faunal relationships are evident from the data. Of the 16 Hourglass species (Table
11), only three, Thyonella ggmmata, T. pervicax and Ocnus pygmaeus, are common components of
the warm-temperature Carolinian fauna north of east-central Florida. The remaining species share
their affinities with tropical holothurians from the Caribbean and the West Indies. Influenced by the
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TABLE 11. DISTRIBUTION OF HOURGLASS HOLOTHURIANS BY STATION AND DEPTH.*

Depth (m) 6 18
37
Hourglass Station A I B J C K D » L E " M

Phyllophorus (Urodemella)
occidentalis 1
Thyone crassidisca
Thyonella gemmata 1
Ocnus pygmaeus 1 19 7 4
Holothuria (Theelothuria)
princeps 1 2 2
Thyonella pervicax 1 S ’27 1 : a
Holothuria (Sempero-
thuria) surinamensis 1
Thyonella sabanillaensis B 1
Isostichopus badionotus 23 T6
Thyone pawsoni 1
Thyone inermis |
Pseudothyone belli 2
Thyone pseudofusus 5
Astichopus multifidus 3
Euthyonacta solida
Psolus tuberculosus 8 4

B - =

ro

Number of species
per depth: 9 7
Species most abundant o 2 2(1**)
at depth: 4 5 4 |
1

*Depth of greatest occurrence underlined.
**Collection data questioned.

f:lear, warm waters of the Loop Current, many Caribbean holothurians and other marine
1nver.tebrates (Serafy, 1979; Lyons, 1980) have become established in the eastern Gulf along the west
Florida shelf. Northern geographic ranges for several tropical holothurian species extend %arther i

the Gulf tha}n along the eastern seaboard. Likewise, common bathymetric ranges for many s ecien
are deeper in the eastern Gulf as tropical species display submergence in higher latitud};sp S

. Lyons and Collard (1974) designate three distributional zones (“nearshore,” “shallow shelf.”
mlddle. ghelf”) for the west Florida shelf in respect to depth, temperature salfnity and sedimer’lt
composition. The nearshore zone (0-10 m) is characterized by quartz sand s’ediments considerabl
temperature ﬂuctuations and salinities of 31-34° 0 (Lyons, 1980). The shallow shelf z,one (10-30 of'
4.0 m), overlain by green, coastal waters, is predominantly composed of quartz sand with scattered
limestone ogltcroppmgs. Annual temperature fluctuations vary considerably and salinities ran
from 35-3§ /oo.(Lyons, 1980). Within the middle shelf zone (40-140 m), sediments are most%e
calcareous in origin. Limestone outcroppings are common, and the entire zo,ne is covered with cl .
waters. Temperatures fluctuate minirmally (20°C, * 3°C), and the salinities remain near 350/%lr
(Lyqns, 1?80). An examination of these zones is useful in determining distributional patt ad
relationships among Hourglass holothurians. patterns and

. In' Table 11, the Hourglass species are arranged according to most abundant occurrence with
increasing depth. The nearshore zone component (Stations A and I, 6 m) comprises nine species, of
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which four, Phyllophorus (Urodemella) occidentalis, Thyone crassidisca, Thyonella gemmata, and
Ocnus pygmaeus are found most frequently at this depth. These four species are presumably hardier,
more tolerant forms; three, P. (U.) occidentalis, T. gemmata, and O. pygmaeus, have wide-ranging
distributions, and all have been found off east-central Florida within the zoogeographic transition
zone between the warm-temperature Carolinian province and the tropical West Indian province.

For the holothurians, the shallow shelf zone [Stations B, J (18 m) and C, K (37 m)] was the most
productive in the terms of numbers and diversity. Of the 11 species taken from the shallow shelf, all
have an essentially Caribbean-West Indian distribution, although three (Thyone pseudofusus,
onella pervicax) also extend northwards off the east coast of the United
o Cape Cod (T. pervicax). Nine
lso represented within the

Ocnus pygmaeus and Thy
States to the Cape Hatteras area (7. pseudofusus, O. pygmaeus) or t
species occurred most frequently at this zone, and six species were a
nearshore zone. Although several species are represented by only 1-3 specimens, six species,
Holothuria (Theelothuria) princeps, Thyonella pervicax, Isostichopus badionotus, Thyone pawsoni,
Pseudothyone belli, and Thyone pseudofusus, totalling 152 specimens, account for 72% of the total
number of holothurians collected during the Hourglass Cruises. Particularly interesting in this zone
is the submergence of several species. Greatest previously reported depths for P. belli, Astichopus
multifidus, and I badionotus, 22 m, 27 m, and 27 m, respectively, were all exceeded within the
shallow shelf zone. These increased depth ranges are best explained as submergence of tropical
species in higher latitudes; submergence provides more stable environmental parameters, particu-

larly temperature and salinity.

Within the middle zone [Stations D, L (55 m) and E, M (73 m)], only four species, Holothuria
(Theelothuria) princeps, Isostichopus badionotus, Euthyonacta solida, and Psolus tuberculosus,
were found. Holothuria (T.) princeps is commonly found at depths of 0-40 m, and the occurrence of
this species at Station M (73 m) may be due to questionable collection data rather than a
considerable increase in depth range. Occurring at Stations D and L, I badionotus extends its
maximum depth to 55 m, thereby adding further evidence for submergence in this species. The
remaining species, E. solida and P. tuberculosus, were found exclusively in the middle zone, Station
D and Stations E, M, respectively. Although little information has been published on E. solida,
existing literature and present data suggest that this species may occupy several habitats within a
wide-ranging distribution. The preferred habitat for P. tuberculosus is rock substratum in depths
from 100-240 m. The occurrence of P. tuberculosus at a relatively shallow depth (73 m) is best
explained by the presence of limestone outcroppings within the middle zone.

LITERATURE CITED

ANCONA LOPEZ, A. A.
1958. Sobre holoturias do litoral sul brasileiro. Boln. Fac. Filos. Ciénc. Univ. Sao Paulo,

Zool. 21: 1-53, 7 pls.

AYRES, W. O.
1854. Observations upon the Holothurioidea of our coast. Proc. Boston Soc. Nat. Hist.

(1852) 4: 121-256.

BOONE, L.
1933. Scientific results of cruises of the yachts Eagle and Ara, 1921-1928, William K.

Vanderbilt commanding. Bull. Vanderbilt Mar. Mus. Huntington 4: 68-164, pls.
25-102.

7




e e L

BRANDT, T. F.
1835. Pro_dromus descriptionis animalium ab H. Mertensio in orbis terrarum circum-
navigatione observatorum. Petropoli 5(1): 1-75, 1 pl.

BRITO, 1. M.
1960. Holoturoides do Rio de Janeiro. Parte I. - Aspi i
. . - Aspidochirota ¢ Apoda. Avul
Estud. Zool. Univ. Bras. No. 7: 1-8, 2 pls. P vulso Cent
1962. Ensaio de catdlogo dos equinodermas do Brasil. Avulso Cent. Estud. Zool. Univ
Bras. No. 13: 1-11, 3 pls. o

BURKE, T. E.
1974, Echinoderms. Pp. 313-331 in T. J. Bright and L. H. Pequegnat, eds. Biota of the
West Flower Garden Bank. Gulf Publ. Co., Houston, Texas.

CASO, M. E,
1955. go%trilbucic’)n al conocimiento de los Holoturoideos de Mexico. II. Algunas especies
¢ Holoturoideos litorales de la costa Atlantica mexicana. An. Inst. Biol i é
YRy st. Biol. Univ., ng.
1961. Los lziguinodermos de Mexico. Tesis doctoral. Fac. Cienc. U.N.A.M. Mexico. 388
pp., 20 pls. '

CAYCEDO, 1. E.
1978. Holothurioidea (Echinodermata) de agus someras en la Costa Norte de Colombia.
An. Inst. Inv. Mar. - Punta Betin 10: 149-198, 13 figs., 11 pls.

CHERBONNIER, G.

1949a. quothuries. Résultats scientifiques des crosiéres du Navire - Ecole Belge Mercator
N Mém. Inst. Sci. Nat. Belg. 2(33): 159-166, 3 pls. '

9b.  Note préliminaire sur quelque holothuries. Bull. Mus. Natl. His i

. . . . Hist., Nat., P .

21(2): 255-257. o, Pars, ser. 2

1951. Holothuries de I'Institut Royale des Sciences Naturelles de Belgi :
) elgique. Mém. Inst.
Sci. Nat. Belg. 2(41): 1-68, 28 pls. . o

1957. Note sur une Holothurie dendrochirote: Thyonacta sabanillaensis (Deichmann)
Bull. Mus. Natl. Hist. Nat., Paris (1956), ser. 2, 28(6): 537-540, 2 figs.. ‘
1959. Echinodermes de la Guyane Francaise (Crinoides, Astérides, Ophiurides, Echinides
Holothurides). Bull. Mus. Natl. Hist. Nat., Paris, ser. 2, 31(5): 440-447 ,figs. 10 11,
1975. Note sur la présence dans le golfe de Guinée, de I’holothurie a’spidochi’rote;

Stichopus badionotus Selenka (= St. maculatus Greef). Bull. Mus. Natl. Hist. Nat.
Paris, ser. 3, 210(300): 631-637, 2 figs., 1 pl. ’

CLARK, A. H.
1939, Echinoderms of the Smithsonian-Hartford Expedition, with other West Indian
records. Proc. U.S. Natl. Mus. 86(3056): 441-456, pls. 53, 54.

CLARK, H. L. :
ig(l)’; The apodous holothurians. Smithson. Contr. Knowl. 35: 231 pp., 13 pls
. The distribution of littoral echinoderms of the West Indies. Carne ié Inst P.
: . . . Dep.
Mar. Biol. 13: 49-74, 3 pls. ’ ST
1922, The holothurians of the genus Stichopus. Bull. Mus. Comp. Zool., H i
. . . . . d .
65(3): 39-74, 2 pls. P arvard Univ,

72

1924.

1933.
1935.
1942.

COE, W. R.
1912.

COLWIN, L.
1948.

The holothurians of the Museum of Comparative Zodlogy. The Synaptinae. Bull.

Mus. Comp. Zoél., Harvard Univ., 65(13): 459-501, 12 pls.
A handbook of the littoral echinoderms of Porto Rico and the other West Indian

Islands. Sci. Surv. Porto Rico, Virgin Islands 16(1): 1-147, 7 pls.
The holothurian genus Caudina. Ann. Mag. Nat. Hist. 10(15): 267-284.
The echinoderm fauna of Bermuda. Bull. Mus. Comp. Zod6l., Harvard Univ., 89:

367-391, 1 pl.

Echinoderms of Connecticut. Bull. State Geol. Nat. Hist. Sur. 19: 1-152, 29 figs.,
32 pls.

H.
Note on the spawning of the holothurian, Thyone briareus (Lesueur). Biol. Bull,,

Mar. Biol. Lab., Woods Hole 95: 296-306.

CROZIER, W. J.

1914.

1917.
1918.

CUVIER, G.
1817.

The sensory reactions of Holothuria surinamensis Ludwig. Zodl. Jahrb. Abt. Allg.
Zoél. Physiol. 35(3): 577-584. Reprinted in Contr. Lab. Mus. Comp. Zo6l. Harvard

Coll. No. 251, 1915.
Multiplication by fission in holothurians. Amer. Natur. (51): 560-566.

The amount of bottom material ingested by holothurians (Stichopus). Exp. Zodl.
26(2): 379-389. ‘

Le régne animal, distribue d’aprés son organisation, pour servir de base a I'histoire
naturelle des animaux et d’introduction a P'anatomie comparée. Paris 4: vi + 225,

15 pls.

DAWSON, C. E.

1971.

Records of the pearlfish, Carapus bermudensis, in the northern Gulf of Mexico and
of a new host species. Copeia 4: 730, 731.

DEICHMANN, E. ‘

1926.

1930.

1938,

1939.

1940.

1941,

1946.

Report on the holothurians collected by the Barbados-Antiqua Expedition. Stud.

Nat. Hist. Univ. Iowa 11(7): 9-31, 3 pls.
The holothurians of the western part of the Atlantic Ocean. Bull. Mus. Comp. Zobl.,

Harvard Univ., 71(3): 41-226, 24 pls.

Eastern Pacific Expeditions of the New York Zoological Society. XVI. Holothurians
from the western coasts of Lower California and Central America, and from the
Galépagos Islands. Zoologica, New York Zool. Soc. 23: 361-387, figs. 1-15.
Holothurians from Biscayne Bay, Florida. Proc. Fla. Acad. Sci. 3: 128-137, 24 figs.
Report on the holothurians collected by the Harvard-Havana Expeditions 1938 and
1939, with a revision of the Molpadonia of the Atlantic Ocean. Mem. Soc. Cubana
Hist. Nat. 14(3): 183-240, pls. 31-41.

The Holothurioidea collected by the Velero III during the years 1932-1938. Part 1,
Dendrochirota. Allan Hancock Pacific Exped. 8(3): 61-195, 6 figs., pls. 10-30.
A new species of Thyone s.s., from the Gulf of Mexico. Occ. Pap. Mar. Lab. Baton

Rouge, La., 4: 1-4, 1 fig.

73




1947, The fusus-like Thyone from the West Indian waters, Proc. New Engl. Zool. Cl, 24:

83-90, 2 pls.

1954, "(F}llllcl:fhofloht;ur'ians of the Gulf of Mexico. Pp. 381-410, 3 figs. in P. S. Galtsoff, ed
0 €xico, its origin, wat i i , : ildl ish,

Bull, 35(39) g aters and marine life. U. S. Fish Wildl. Serv., Fish.
1957. The littoral holothuri

71 figs 1ans of the Bahama Islands. Amer. Mus. Novit. 1821: 1-20
1958. The Holothurioidea collected b

_ ] . y the Velero III and IV during the
Part II. Aspidochirota. Allan Hancock Pacif, Exped. 11(2g): 2455:;1;;1932 0 1934

1963. Shallow-water holothurians k i
463 00t nown from the Caribbean waters. Stud. Fauna Curacao

3

DOMANTAY, J. S.

1959. Some holothurians from Florida i i
) a in the collect A H .
Agra Univ. J. Res. Sci. 7(2): 181-202. cctions of the Allan Hancock Foundation.

EKMAN, S.

1926. Systematisch - phyl i I
ylogenetische Stud i . . ,
Jahrb. Jena Abt. f. Anat, 47 429-540 tiber Elasipoden und Aspidochiroten. Zool.

ENGEL, H.

1939. Echinoderms from A .
8(4): 1-12. ruba, Curacao, Bonaire and northern Venezuela. Capita Zool.

FANKBONER, P. V.

1978. Suspension-feedin i
g mechanisms of the arm ] ]
Clatk. 1. Exp, M. Bioy pams of the ar oured sea cucumber, Psolus chitonoides

FARMANFARMALIAN, A.

1969a.  Intestinal absorbtion and trans i i
. port in Thyone. 1. Biologi i
Biol. Lab., Woods Hole 137: 118.13] ologicalaspects. Biol. Bull, Mar.

1969b.  Intestinal absorbtion and trans i
' port in Thyone. I1. Observati
Biol. Bull.,, Mar. Biol. Lab., Woods Hole 137: 132-145.rvatlons on sugar transport.

FISH, J. D.

l 6 . gy .

FONTAINE, A,
1953. The shallow-water echinoderms of Jamai
. - aica. Part IV. The sea cucumbers (cl -
thuroidea). Nat. Hist. Notes Nat. Hist. Soc. Jamaica Nos, 62, 63: 29—33(c7a§isgls1010

GLYNN, P. W.

1965. Active movements and other as i
. 2 pects of the biology of Astich
(Holothuroidea). Biol. Bull., Mar. Biol. Lab., Woods Hole IOZPQ?T)?r;%ﬁggosynapta

GODCHARLES, M. F,, and W. C. JAAP
1973a.  Exploratory clam survey of Florida nearshore and estuarine waters with commercial

hydraulic dredgin . F1
21: 77 pp. ging gear. Fla. Dep. Nat. Resour. Mar. Res. Lab., Prof. Pap. Ser. No.

1973b.  Fauna and flora in hydraulic clam dred i
ge collections from Florida west
coasts. Fla. Dep. Nat. Resour. Mar. Res. Lab., Spec. Sci. Rept. N(e)s. :(;l'dSSQOB;)heaSt

74

-GRUBE, A. E.
1840. Actinien, Echinodermen und Wiirmer des Adriatischen und Mittelmeers. Konigsberg:

92 pp., 1 pl. (Echinodermata, pp. 14-42).

HABURAY, K., R. W. HASTINGS, D. DeVRIES, and J. MASSEY
1974. Tropical marine fishes from Pensacola, Florida. Q. J. Fla. Acad. Sci. 37(2): 105-109.

HAECKEL, E. H.
1896. Systematische Phylogenie der Wirbellosen Thiere (Invertebrata). Zweiter Theil des

Entwurfs einer systematischen Stammasgeschichte. Berlin: 720 pp. (Echinodermata,

pp. 348-504).
HARRY, H. W.
1979. Echinoderms recorded from the northwestern Gulf of Mexico. Available from the

author, 4612 Evergreen St., Bellaire, Texas 77401: 58 pp., 12 pls.

HEDING, S. G.

1931. On the classification of the Molpadids. Vidensk. Meddr. Dansk Naturk. Foren. 92:
275-284.
1932, Paracaudina nom. nov., a correction together with some remarks concerning the

supposed fossil holothurian Pseudocaudina branchyura Broili. Vidensk. Meddr.
Dansk. Naturk. Foren. 92: 455, 456.

HEDING, S. G., and A. PANNING

1954. Phyllophoridae eine bearbeitung der polytentaculaten dendrochiroten Holothurien
des Zoologischen Museums in Kopenhagen. Spolia Zool. Mus. Haun. 13: 7-209,
102 figs.
HELLER, C.

1868. Die Zoophyten und Echinodermen des Adriatischen Meeres. Verhandl. K. K. Zool. -
Bot. Gesell. Wien 8: 88 pp., 3 pls.

HUTTON, F. W.
1872. Catalogue of the Echinodermata of New Zealand with diagnosis of the species. James

Hughes, Wellington: 20 pp.
Notes on some New Zealand Echinodermata, with descriptions of new species. Trans.

1878.
Proc. N. Z. Inst. 11: 305-308.
IVES, J. E.
1890. Echinoderms from the northern coast of Yucatan and the harbor of Vera Cruz. Proc.

Acad. Nat. Sci. Phila.: 317-340, pl. 8.

JOYCE, E. A, JR,, and J. WILLIAMS
1969, Rationale and pertinent data. Mem. Hourglass Cruises 1(1): 50 pp.

KILLE, F. R.
1935. Regeneration in Thyone briareus Lesueur following induced autotomy. Biol. Bull.,
Mar. Biol. Lab., Woods Hole 69: 82-108.
1939. Regeneration in gonad tubules following extripation in the sea-cucumber, Thyone
briareus (Lesueur). Biol. Bull,, Mar. Biol. Lab., Woods Hole 76: 70-79.
75




LAMPERT, K.

1885. Die Seewalzen (Holothurioidea). In Sem isen i i ili
- : . per, C. Reisen im Archipel i
I1. Wiesbaden 4(3): 312 pp., 1 pl. rehipel der Philippinen

LESUEUR, C. A.

1824, Descriptions of several new species of Holothuria. J. A Dl
155-163. ia. J. Acad. Nat. Sci. Philad. 4(1):

LEVIN, V. S., and 0. GOMES
1975. The shallow water holothurians of Cuba. Biol. Morya (Vladivost.) 6: 55-62, 1 fig

LUDWIG, H.
1875. Beitriage zur Kenntniss der Holothurien. Arb. Zodl. Z, V
120 ps 6. . Lo6l. Zoot. Inst., Wiirzburg 2(2): 77-
1881. Ueber eine lebendiggebarende Synaptide und zwei andere neue Holothurienarten der

586 Brasilianischen Kiiste. Arch. Biol. 2: 41-58, pl. 3.
. Die von G. Chierchia auf der Fahrtder Kgl. Ital. i sani
Holothurien. Zool. J. (Syst.) 2: 1-36, pls.gll,II;f,‘l Corvette Vittor Pisani Sesammeltm
1894. Reports of an exploration of the west coasts of Mexico, Central and South America
and oft: o.f the Galapagos Islands, in charge of Alexander Agassiz by the U.S Fisl;
Commission Steamer Albatross, during 1891. 12. The Holothurio’idea. Merr'l .Mus
Comp. Zodl,, Harvard Univ., 17(3): 183 pp., 19 pls. . .

LYONS, W. G.

1980. :li\gf)‘tlz)uscan communities of the West Florida Shelf. Bull. Am. Malacol. Union (1979):

LYONS, W. G, and S. B. COLLARD
1974, Ben.thic invertebratc.: communities of the eastern Gulf of Mexico. Pp. 157-165 in R. E
Smith, ed. Proceedm'gs of Marine Environmental Implications of Offshore Drilling
Eastern Gulf of Mexico: 1974. State Univ. Sys., Fla. Inst. Oceanogr., St. Petersburg,

Florida.
MADSEN, F. J.
1941, On Thyone wahrbergi n. sp., a new holothurian from the Skagerrak, with remarks of

T. fusus (O.F.M.) and other related species. Goteborgs Ve
. tenskSamh. H .
ser. B, 1(1): 1-31, 17 figs. g amh. Handl, 6,

MANWELL, C,, and C. M. A. BAKER

1963, A sibling species of sea cucumber discovered b i
' y starch gel electroph
Biochem. Physio. 10: 39-53, 11 figs. 5 cleeniophoresis. Comp.

MARENZELLER, E. VON

1893. Contribution a I’étude des Holothuries de I'Atlantique du Nord, Golf de Gascogne
Result. Comp. Scientif. Prince de Monaco 6: 22 pp., 2 pls. .

MARTINEZ DE RODRIGUEZ, A.

1973. Contribucion al estudio de los holoturoides de V
: ( enezuela. Boln. Inst.
Univ. Oriente Cumana 12(1): 41-50, 7 pls. o st Oceanogr.

MARTINEZ DE RODRIGUEZ, A., and A. M. HERMINSON
1975. Contribucién al conocimiento de los holothuroideos (Holothuroidea: Echino-

76

dermata) de la region oriental de Venezuela. Boln. Inst. Oceanogr. Univ. Oriente
Cumana 14(2): 187-197, 1 fig., 5 pls.

MENZEL, R. W, ed.

1971. Annotated checklist of the marine fauna and flora of the St. George’s Sound -
Apalachee Bay region, Florida Gulf coast. 3rd ed. Fla. State Univ. Oceanogr. Inst.

Contrib. No. 61. vi + 126 pp.

MILLER, J. E,, and D. L. PAWSON

1979. A new subspecies of Holothuria lentiginosa Marenzeller from the western Atlantic
Ocean (Echinodermata: Holothuroidea). Proc. Biol. Soc. Wash. (1978) 91(4): 912-922.

MULLER, J.
1850. Anatomische Studien iiber die Echinodermen. Arch. Anat. Physiol.: 117-155.

MULLER, O. F.

1776. Prodromus Zoologiae Danica seu animalium Danial et Norvegiae Indigenarum
Characters, Nanina et Synonyma. Imprimis Popularium Hauniae. (Holothurians, pp.
231, 232).
OSHIMA, H.
1925. Notes on the development of the sea-cucumber, Thyone briareus. Science 61:420-422.

OSTERGREN, H. \
1907. Zur Phylogenie und Systematik der Seewalsen. Zoologiska studier tillagn. Prof. T.

Tullberg. Naturvet. Studentsallsk. Uppsala: 191-215.

PANNING, A.
1934, Die Gattung Holothuria. Mitt. Zool. Stlnst. Hamb. 45: 24-50, figs. 22-44.

1935. Die Gattung Holothuria. Mitt. Zool. Stlnst. Hamb. 45: 85-107, figs. 72-102.
1939. Holothurien von der Kanaren und von Dakar. Vidensk. Meddr. Dansk Naturh.

Foren. 103: 523-547, figs. 1-11.

1949. Versuch einer Neuordnung der Familie Cucumariidae (Holothurioidea, Dend-
rochirota). Zool. J. 78(4): 404-470, 62 figs.
1971. Bermerkungen uber die Holothurien - Familie Cucumariidae (Ordnung Dendro-

chirota). 6 Teil. (Schluss) Die Gattungen Ocnus Forbes 1841 und um Pentacta
Goldfuss 1820. Mitt. Hamb. Zool. Mus. Inst. 67: 29-51, 5 figs., 1 pl.

PAWSON, D. L.
1963. The holothurian fauna of Cook Strait, New Zealand. Zool. Publs. Vict. Univ. N.Z.

Wellington 36: 38 pp., 7 pls.

1976. Shallow-water sea cucumbers (Echinodermata: Holothuroidea) from Carrie Bow
Cay, Belize. Proc. Biol. Soc. Wash. 89(31): 369-382, 4 figs.

1977. Marine flora and fauna of the northeastern United States. Echinodermata: Holo-
thuroidea. NOAA Tech. Rep. NMFS Circ. 405: 15 pp.

1978. The echinoderm fauna of Ascension Island, South Atlantic Ocean. Smithson. Contr.

Mar. Sci. 2: 31 pp., 11 figs.

PAWSON, D. L., and 1. E. CAYCEDO
1980. Holothuria (Thymiosycia) thomasi new species, a large Caribbean coral reef
inhabiting sea cucumber (Echinodermata: Holothuroidea). Bull. Mar. Sci. 30(2):

454-459, 2 figs.
77




PAWSON, D. L., and C. A. GUST

1981. Holothuriq (Platyperona) rowei, a new sea cucumber from Florida (Echinodermata:
Holothuroidea). Proc. Biol. Soc. Wash. 94(3): 873-877, 2 figs. '

PAWSON, D. L., and J. E. MILLER

1981. Wes.tern( EAt}l?ntic sea cucumbers of the genus Thyone, with descriptions of two new
species (Echinodermata: H i i
4pﬁgs' rmata: Holothuroidea). Proc. Biol. Soc. Wash. 94(2): 391-403,
PEARSE, A. S.
1908. Observations on the behavior of the holothurian, Thyone briareus (Lesueur). Biol

Bull.,, Mar. Biol. Lab., Woods Hole 15: 259-288.

PERRIER, R.

1896. Sur les Elasipodes recueillis ] ]
par le Travailleur et le Tal . C. <
Acad. Sci., Paris 123: 900-903. toman. €. R Hebd. Scanc

1902. leoé;thuries. Expéd. Scient. Travailleur et le Talisman. Paris: 273-554, 14 figs., pls.

POURTALES, L. F. De
1851. On the Holothuriae of the Atlantic Coast of th i
' e United States. Proc. .
Advmt. Sci., 5th meeting: 8-16. roe: Am. Assoc.

1868. Contribution to the fauna of the Gulf Stre
N am at great depths. Bull.
Zool., Harvard Univ. 7: 127, 128. g pths. Bull. Mus. Comp.

REED, C. T.
1941. Marine life in Texas waters. Texas Acad. Sci. P i
. . . Publ. Nat. .
Houston: 88 pp. at. Hist., Anson Jones Press,
RISSO, A.
1826. Historie Naturelle des principales productions de PEurope méridionale. Paris 5:

289-293.

ROWE, F. W. E.

1969. A review of the family Holothriidae (Holothurioi i iroti
. oidea: Aspidochirotida). Bull.
Mus. Nat. Hist. (Zool.) 18(4): 117-170, 21 figs. P - Bull. Br.

SARS, M.

( ) . . h.
SELEIJK! ‘, E.
* g .

SEMPER, C. G.
1868. Holothurien. Reisen im archipel der Philippien. II. Leipzig 1; ix + 288 pp., 40 pls

SERAFY, D. K.
1979. Echinoids (Echinodermata: Echinoi i ‘
47 i chinoidea). Mem. Hourglass Cruises 5(3): 120 pp.,

78

SLOAN, N. A., and B. von BODUNGEN
1980. Distribution and feeding of the sea cucumber Isostichopus badionotus in relation

to shelter and sediment criteria of the Bermuda platform. Mar. Ecol. Prog. Ser. 2:
257-264.

SLUITER, C. P. H. ‘
1910. Westindische Holothurien. Zool. Jahrb. Jena Suppl. 11(2): 331-341.

SMITH, C. L., and J. C. TYLER
1969. Observations on the commensal relationship of the western Atlantic pearlfish,

Carapus bermudensis, and holothurians. Copeia (1969) 1: 206-208.

THEEL, H.
1879. Preliminary report on the Holothuridae of the exploring voyage of H.M.S.

Challenger. K. Svenska Vetensk-Akad. Handl. 5(19): 1-20, 2 pls.

1882, Report on the Holothurioidea. Part I. Rep. Scient. Results Voy. Challenger,
Zool. 4(13): 1-176, 46 pls.

1886a.  Report on the Holothurioidea. Part II. Rep. Scient. Results Voy. Challenger,
Zool. 4(39): 1-290, 16 pls.

1886b.  Report on the Holothurioidea of the Blake expeditions 1877-1880. Bull. Mus. Comp.
Zodl., Harvard Univ., 13(1): 1-21, 1 pl

TIKASINGH, E. A. :
1963. Shallow water holothurians of Curagao, Aruba and Bonaire. Stud. Fauna Curagao

14(62): 77-99, 50 figs.

TOMMASI, L. R.

1957. Os equinodermas do litoral de Sdo Paulo. L. Echinoidea, Crinoidea e Holothuroidea
do bentos costeiro. Pap. Dep. Zool. Sec. Agric., Sdo Paulo 13(2): 19-44, 30 figs.
1960. Equinodermas do Estado do Rio Janeiro. I. - Crinoidea, Asteroidea, Echinoidea e

Holothuroidea da regido compreendida entre Cabo dos Buzio ¢ Cabo Frio. An.
Acad. Bras. Ciénc. 31: 601-604.

1969. Lista dos Holothurioidea recentes do Brasil. Contr. Inst. Oceanogr. Univ., Sdo Paulo
(Oceanogr. biol.) 15: 1-29, 27 figs.
1971. Equinodermes do Brasil. 1. Sobre algumas espécies novas e outras pouco conhecidas,

para o Brasil. Boln. Inst. Oceanogr., Sdo Paulo 20: 1-21, 23 figs.
1972. Equinodermes da regiao entre o Amapa (Brasil) e a Flérida (E. U. A). IL
Echinozoa. Boln. Inst. Oceanogr., Sio Paulo 21:15-67, 29 pls.

VERRILL, A. E.

1885. Results of the explorations made by the steamer Albatross off the northern coast
of the United States in 1883. An. Rep. U.S. Comm. Fish Fish. (1883): 503-601,
44 pls.

WELLS, H. W., and M. J. WELLS
1961, Observations on Pinnaxodes floridensis, a new species of pinnotherid crustacean
commensal in holothurians. Bull. Mar. Sci. 11(2): 267-279.

79



