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1971; hydraulic dredge; 25°45.4'N, 81°44.1'W; 7.6 m; FSBC I 24516. -1, 39 mm; 14 July 1971;
hydraulic dredge; 26°44.8'N, 82°06.7'W; 3.7 m; FSBC I 24517. -2,71,98 mm; 23 August 1971;
hydraulic dredge; 25°43.9'N, 81042.2'W; 6.1 m; USNM E 22339.

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, with distinct,
tapering tail. Podia absent. Integument containing ossicles of one type, crossed baskets. Coloration
in life white to grey.

Ossicles: Numerous crossed-baskets, 45-65 J.Lm 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 Mexico from the Dry Tortugas to
Galveston, Texas (Deichmann, 1954) (Figure 55). We have examined specimens dredged off
Tequesta, Florida east coast, during the deepening of Jupiter Inlet. Although no specimens were
taken during 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 history (see summaries by H. L.
Clark, 1935, and Pawson, 1963). Earlier concepts of several species of Paracaudina occurring in
Japan, Australia, New Zealand, California, and Chile have tended to be discarded in favor of a
concept of a polytypic species, P. chilensis, that is widely distributed in the Indo-Pacific. The species
P. obesacauda (H. L. Clark, 1907), from Florida and the Gulf of Mexico, was regarded later by
Clark (1935) as a "variety" of chilensis. According to the provisions of the International Code of
Zoological Nomenclature, Clark's "variety" has no status in nomenclature.
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Figure 55. Geographic distribution of Paracaudina chilensis obesacauda in the northwestern Atlantic and the Gulf of Mexico.

The Florida and Gulf of Mexico Paracaudina obesacauda closely resembles the Indo-Pacific
species, although its ossicles are slightly smaller. In the absence of extensive collections for
comparative purposes, we have considered it wisest to retain P. obesacauda as a subspecies,
geographically isolated from the Indo-Pacific nominate subspecies P. c. chilensis. It is not difficult,
however, to envision P. chilensis entering the Caribbean area when the Panamanian Isthmus was
below sea level, 1-5 million years ago. Perhaps retention of P. c. obesacauda is an unnecessarily
conservative step; study of larger collections should solve the problem.

ORDER APODIDA BRANDT, 1835

Diagnosis: Introvert and retractor muscles absent. Tube feet absent or markedly reduced. Tentacles
simple. Body vermiform, with smooth, rough or warty texture. Anal papillae, respiratory trees and
tentacle ampullae absent. Ossicles include anchors and anchor plates or wheels, occasionally lacking
altogether.

•
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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.

1.

2.

2.

3.

3.

4.

4.

5.

5.
6

6.

6.

Ossicles wheels with six spokes Chiridota rotifera (Poutales, 1851)

Ossicles anchors and anchor plates 2

Arms of anchors smooth, knobs present at vertex 3

Arms of at least some anchors serrate, knobs absent at vertex 4

Small form, less than 10 em; stock of anchors unbranched .
· Synaptula hydriformis (Lesueur, 1824)

Large form, up to 100 em; stock of anchors branched Euapta lappa (1. Miiller, 1850)

Anchors and anchor plates less than 200 J..Lm long .
· Leptosynapta crassipatina H. L. Clark, 1924

At least some anchors or anchor plates greater than 300 J..Lm long 5

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

Anchors and anchor plates similar in size throughout 6

Stock of anchors branched Protankyra bryehia (Verrill, 1885)

Stock of anchors not branched 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 66% 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 mexieana (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 gemmata, T. pervieax and Oenus 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 II. DISTRIBUTION OF HOURGLASS HOLOTHURIANS BY STATION AND DEPTH.·

Depth (m) 6 18 37 55 73
Hourglass Station A B J C K D L E M

Phyl/ophorus (Urodemel/a)
occidentalis I

Thyone crassidisca 2-
Thyonel/a gemmata I
Ocnus pygmaeus 19 7 4
Holothuria (Theelothuria)

princeps 2 2 1**

Thyonel/a pervicax 5 7

Holothuria (Sempero-
thuria) surinamensis .L

Thyonel/a sabanillaensis 1
Isostichopus badionotus 23 16 11 2
Thyone pawsoni I
Thyone inermis 1-
Pseudothyone belli 2 42 6
Thyone pseudofusus 5 ~
Astichopus multifidus 3
Euthyonacta solida 1-
Psolus tuberculosus 8 4

Number of species
per depth: 9 7 9 2 2(1··)

Species most abundant •
at depth: 4 5 4

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

clear, warm waters of the Loop Current, many Caribbean holothurians and other marine
invertebrates (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 farther in
the Gulf than along the eastern seaboard. Likewise, common bathymetric ranges for many species
are deeper in the eastern Gulf as tropical species display submergence in higher latitudes.

Lyons and Collard (1974) designate three distributional zones ("nearshore," "shallow shelf,"
"middle shelf') for the west Florida shelf in respect to depth, temperature, salinity and sediment
composition. The nearshore zone (0-10 m) is characterized by quartz sand sediments, considerable
temperature fluctuations and salinities of 31-34% 0 (Lyons, 1980). The shallow shelf zone (l0-30 or
40 m), overlain by green, coastal waters, is predominantly composed of quartz sand with scattered
limestone outcroppings. Annual temperature fluctuations vary considerably and salinities range
from 35-36% 0 (Lyons, 1980). Within the middle shelf zone (40-140 m), sediments are mostly
calcareous in origin. Limestone outcroppings are common, and the entire zone is covered with clear
waters. Temperatures fluctuate minimally (20°C, ± 3°C), and the salinities remain near 35%0
(Lyons, 1980). An examination of these zones is useful in determining distributional patterns and
relationships among Hourglass holothurians.

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.) occiden talis, 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 pseudo/usus,
Ocnus pygmaeus and Thyonella pervicax) also extend northwards off the east coast of the United
States to the Cape Hatteras area (T. pseudo/usus, o.pygmaeus) or to Cape Cod (T. pervicax). Nine
species occurred most frequently at this zone, and six species were also represented within the
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 pseudo/usus, 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.
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