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appreciable period. Therefore, for any given species, the minimum
depth limit at mean low tide is about equal to the average height
of the colony; some species adjust their height and growth form
to the depth in which they grow, forming broad, bushy colonies
in very shallow water, and tall, slender ones in depths allowing
maximum growth.

The genera and species of the reef environment usually do not
descend very far below it. Their place is taken by other genera and
species with greater bathymetric ranges, from 25 or so fathoms
down to 300 or 400. At the lower end of this range, the characteristi-
cally abyssal groups assume dominance and continue downward
to great depths (the deepest record is 6250 meters for a species
of Umbellula taken by the ‘Galathea’ Expedition).

The West Indian region is only moderately rich in alcyonarians,
with a total of about 196 species 1, of which some 75, or 389, of the
total, are inhabitants of the reefs and shallow waters less than 25
fathoms in depth. Most of these species belong to two families, the
Plexauridae and the Gorgoniidae, and are large and conspicuous
forms, thus assuming a disproportionately prominent place in the
reef community. It is impossible to state how this proportion of
shallow-water to deep-water species in the West Indies compares
with another warm-water fauna, such as that of the East Indies,
because no other fauna has been investigated in sufficient detail.
The “Siboga’ and the ‘Snellius’ Expeditions, both of which explored
the East Indies, collected primarily by dredging, and although much
work was done in depths of less than 50 meters, the dredge is not
adaptable to sampling the reef community proper and it must be
assumed that this segment of the fauna remains largely unin-
vestigated.

A valid comparison of the reef-dwelling components of the al-
cyonarian faunas of the West Indies and the East Indies cannot
yet be made because the East Indian shallow-water fauna has not
been extensively sampled by hand collecting, whereas a large pro-
portion of the West Indian collections was taken by hand. However,

1} Compiled from DEICHMANN (1936) for the deep-water groups, and from the
present report for the shallow-water families; some additional records from Bayegr

(1952 1955, and 1957),
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it is instructive to note that of about 445 species (Stolonifera, Te-
lestacea, Alcyonacea and Gorgonacea) collected by the ‘Siboga’ Ex-
pedition, 263 (59%,) were taken at depths shallower than 50 meters.
Of the 445 species, 235 were Gorgonacea, representing about 56%,
of the fauna, which is a very low proportion when compared with
the West Indies where about 85%, of the total fauna of 196 species
belong to the Gorgonacea. Since the predominant reef forms in the
East Indies are alcyonaceans, which are poorly represented in the
Caribbean, a better comparison may be had if we restrict ourselves
to the Gorgonacea. Following this procedure, we find that 100 of
the 235 species of Gorgonacea were collected in less than 50 meters,
or 429, as compared with 419, in the Antilles. In the East Indies
a greater proportion of the total alcyonarian fauna inhabits shallow

TABLE 1

COMPARISON OF THE PROPORTION OF SHALLOW-WATER SPECIES IN THE
ALCYONARIAN FAUNAS OF THE EAST AND WEST INDIES

EasT INDIES )
(Siboga Collection) WesrInoEs
Species i Species in
Total pecigsi Total | Less than 50
5 Less than ;
Species — Species| Meters (or
25 Fathoms
Stolomifera . . . . - . . . . . 14 11 (79%). TR
Telestacea . . . . « « - - < - - 8 5 (63%) 7 . 4 {57%,)
Alcyonacea . . . . . . . . . . - 188 147 (78%,) 9 0O
Gorgonaged . . . . . - < . - . 235 100 {(42%,) 167 68 (419%)
Scleraxonia . . . . . . . . 3g 29 (749%) g 5 (66%)
Holaxonia . . - . « « « + « 196 71{36%,) | 158 63 (409%)
Acanthogordiidae . . . . . 14 4 (299%,) 2 0{0)
Paramuriceidae . . . . . . 81 40 (499%} 41 0 (0)
Plexauridae . . . . . . . . 13 10 (76%) 37 | 31(84%)
Gorgoniidae . . . . . . . . 4 2 (50%,) 34 31 {91%)
Ellisellidae . . . . . . . . 21 12 (57%,) 11 00
Chrysogorgiidae . . . . . . 25 0 (0) 11 00
Primnoidae . . . . . . . . 25 1(4%) 14 1 {7%)
Isididae . . . . . . . . . 13 2 (15%,) 8 010)
Pennatulacea . . . . . . . . . . P 13 3 {23%)
445 263 (59%:) 196 75 (38%)
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water than in the West Indies, but the proportion of shallow-water
Gorgonacea is about the same. The apparent dominance of alcyo-
narians on Atlantic reefs is due to the profusion of a rather smail
number of conspicuous species, whereas in the East Indies a greater
proportion of a richer but less conspicuous fauna inhabits shallow
water. (Table 1)

Nature of the Substrate

Work by CARY (1914) indicates that the planulae of gorgonians are
similar to those of corals in requiring a rough, solid bottom for
attachment. Young colonies were invariably found growing in
small depressions in the coral rock. The suitability of the substrate
is thus of prime importance to these sessile animals, and is one of
the major factors controlling their distribution. This is clearly
demonstrated by comparing the southwest coast of Florida with
the Florida Keys, the former having a predominantly sandy
bottom, the latter with wvast tracts of solid reef rock. Dense fields of
gorgonians are found covering the rocky bottoms along the Keys,
but only scattered outcrops of rock along the sandy west coast can
support gorgonians and other sessile reef animals. Although solid
support is essential to gorgonians in the turbulent upper layers of
water, it is not required by certain species living in deep or quiet
waters. One entire order, the Pennatulacea, characteristically in-
habits only soft bottoms of sand or mud, into which the fleshy,
stalk-like lower end of the colony is inserted. A few gorgonians,
notably chrysogorgiids and isidids, are able to form a basal at-
tachment suitable to the substrate, spreading and rootlike if the
bottom is soft, a simple calcareous disk if it is rocky. A small
number of species belonging to families that usually require solid
support have been found growing unattached on the soft sea floor.
One of the first records of this kind was Filigella gracilis described
by Gray (1868). CowrLes (1930, p. 332) mentioned the discovery
of gorgonians, which he called Lepiogorgia virgulata, growing un-
attached in Chesapeake Bay; Stiasny (1939, p. 301) described a
West African genus (Filigorgia) with three species showing no
evidence of attachment, and recently BAvEr (1952, p. 186-188)
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reported three new species of Eugorgia (now transferred to Lepto-
gorgia) that live free on sandy bottom. In some species, colonies
have been found with a minute base of attachment fixed to small
shells while the majority show evidence of growth at both ends,
and in others such as Leplogorgia selacea, colonies are as frequently
found free as attached. It seems probable that if the settling planula
of any of these species attaches toa large enough object it will grow
in the usual fixed position, but if no large objects are available and
it is obliged to attach to a tiny shell, sand grain, or other minute
object, it will eventually topple over and lie prone, then commencing
to grow at both ends. Since it has been observed that if normally
attached specimens of gorgonians are detached they necrose and
soon die from abrasion on the sea floor, it follows that the species
growing free on the bottom are either not subjected to fatal ab-
rasion or are resistant to any abrasion that may occur.

OCTOCORALLIA AS MEMBERS OF THE REEF COMMUNITY

As has already been pointed out in the remarks on bathymetric
distribution, a considerable proportion of the alcyonarian fauna
in both Atlantic and Pacific Oceans inhabits reef and shoal-water
situations. Although the percentage of species living in less than
50 meters appears to be greater in the East Indian fauna in the
West Indian {see Table 1}, the families characteristic of this habitat
in the West Indies are represented by large, conspicuous, colorful
forms that in many places overshadow the madrepores in both
size and numbers. The octocorals therefore have greater prominence
in the Atlantic reef community than they enjoy in the Indo-Pacific,
where this habitat is cccupied by families of drab, inconspicuous
(but often large) species that closely resemble madrepores in build.
In both geographic regions, characteristic micro-communities have
developed around the various alcyonarians in the reef assemblage.
The intimacy of relationship between the various members of the
alcyonarian micro-community and their hosts ranges from the
fortuitous, in which a fish may hide among the branches of a gor-
gonian, to parasitism, in which copepods invade the gastrodermal
canals and live there permanently.
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Parasites

The best-known parasites of octocorals are the copepods of the
family Lamippidae, as described by Zuruera (1908, 1910).
Barnacles of the order Ascothoracica are not infrequent parasites
of Gorgonacea, especially in deeper waters; the relationship of
barnacle to host is unknown in the case of Balanus galeatus, which
attaches to the axial rod of gorgonians and lives imbedded in the
soft tissues. The young of certain pycnogonids enter the polyps of
gorgonians and remain encysted there for some time (Stock 1953,
p. 307). The large, reef-dwelling Alcyonacea of the western Pacific
are often found to have large snails of the genus Rapa living im-
bedded in their tissues, often with no communication to the outside
except through the gastric cavities of the alcyonarian polyps,
which bring water for respiration; the source of nutrition is un-
known.

Symbionts

So far as is known, all reef-dwelling alcyonarians contain uni-
cellular algae, the zooxanthellae, living intracellularly in the ento-
derm. As YoNGE & NICHOLLS (1931) pointed out, the zooxanthellae
of madrepores are not necessary to the life of the coral, but those
of at least a few alcyonarians are required in nutrition (GOHAR
1940, 1948). There is also some evidence that certain species of
Gorgonacea with especially abundant zooxanthellae have lost most,
if not all, of their nematocysts, and with them the power to feed.
Moreover, with feeding unnecessary, the need for digestive tissues
fades and the glandular areas of the septal filaments may be much
reduced. Conversely, the species with few zooxanthellae may have
especially abundant nematocysts and well-developed digestive
structures, indicating dependence on external sources of food

{BAVER 1954).

Commensals

The host relationships of a variety of invertebrates associated
with octocorals are little known, but since they are obviously
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intimate and to a large extent obligatory, the organisms involved
may for convenience be classed as commensals.

COELENTERATES. Hydrichthella epigorgia Stechow, a hydroid,
lives on the Japanese shallow-water plexaurid Anthoplexaura di-
morpha Kiikenthal.

CTENOPHORES. Koma1 (1922) has reported the presence of the
sessile ctenophore Coeloplana on colonies of Dendronephihyain Japan.
The present author observed plexaurid gorgonians heavily infested
with related ctenophores in the Palau Islands in 1955 and in the
Florida Keys in 1960,

PoLYCHAETES. Deep-water primnoids commonly are infested with
polychaetes, which cause a malformation of the scale-like spicules
of the gorgonian host. Acanthogorgia and Corallium produce coenen-
chymal flaps, runways or tunnels under stimulation by the poly-
chaetes, but the spicules themselves are not modified. In Antho-
gorgia, the worms inhabit the stem canals, and in Echinogorgia they
have been found living in deep grooves formed in the thick, fleshy
rind.

CRUSTACEANS. Anomuran crustaceans of the families Porcellani-
dae and Chirostylidae are often found clinging to gorgonian colo-
mies, the former in shallow water, the latter in greater depths. In
the western Pacific, a spider crab, Xenocarcinus depressus Miers,
lives among the branches of the shallow-water gorgonian Melithaea,
which it mimics precisely in color. In Florida, a shrimp, Tozeuma
carolinensis, which ordinarily inhabits eelgrasses, has also been
found inhabiting colonies of Pseudopierogorgia, where it takes on
a special color phase (Voss 1957).

Morrusks. Three species of the gastropod genus Cyphoma are
conspicuous associates of Psewdopterogorgia, Plexaura, Plexaurella,
and related gorgonians in the West Indies. Their spotted mantles,
which completely cover the shell, provide effective camouflage in
spite of bright coloration. The feeding habits of Cyphoma are un-
known, so its relationship to the host is not clear. Its eggs are
deposited in gelatinous capsules on the surface of the gorgonian
branches. A related snail, Simnia, lives upon Leptogorgia and Gor-
gonia in the Atlantic and upon various genera of Gorgonacea in
the Pacific. The large ‘egg cowry’ of the Pacific lives in association
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with the massive alcyonaceans of shallow waters, and several re-
lated genera of snails have simular habits.

In cold waters, gorgonians are often infested with primitive,
worm-like mollusks of the order Solenogastres. They have been
found in abundance on primnoid corals from the Antarctic, and
upon Acanthogorgia and Paramuricea in northern waters,

Eprizoa. A number of invertebrates depend upon gorgonians for
support. It is common to find the hydrocoral Mellepora growing on
the exposed axis of various species in the western Atlantic. The
millepore apparently never settles on healthy gorgonians, but once
it gains a foothold on the accidentally exposed axis it rapidly spreads,
killing the gorgonian before it. Several kinds of echinoderms,
notably Ophiuroidea and Crinoidea, regularly cling to healthy
gorgonians. Of these, the basket star (Astrophyton muricatum) is
especially conspicuous in the tropical Atlantic, where it lives
inextricably entwined among the branches of Pseudopterogorgia and
other gorgonians of the reef community. Littoral crinoids of the
order Comatulida in both Atlantic and Indo-Pacific regions
commonly utilize gorgonians for support, but the degree to which
they are dependent upon the coral is unknown.

OTHER ASSOCIATIONS. It is well known that certain species of reef-
fishes regularly take refuge among the branches of gorgonians, with
which they blend perfectly. Notable among these is the trumpet-
fish (Aulostomus), which lurks among sea-plumes in wait for its
prey. In the Pacific, the so-called shrimp-fish (Centriscus) may resort
to gorgonians for protection when pursued, but they will also hide
among the branches of stony corals or the long spines of sea urchins.

OCTOCORALLIA AS REEF-FORMERS

The role of alcyonarians as formers of reef limestone has been
investigated by Cary, both in the Dry Tortugas (1918) and 5a-
moa (1931). In the western Atlantic, virtually all reef-dwelling
alcyonarians are members of the gorgonacean families Gorgoniidae
and Plexauridae, whose calcareous skeleton takes the form of
minute mesogloeal spicules. The average spicule content of twelve
species was found to be 27.4%, of the wet weight of the colonies,
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and the average weight of spicules per square yard, based on twenty
samples, was 2.1225 pounds. Records for five years showed that
one-fifth of the total gorgonian fauna is destroyed annually, re-
leasing one ton of limestone per acre in the form of spicules. Many
of these spicules would be swept away by currents or dissolved, but
a substantial proportion would still be available for incorporation
in the general reef mass.

No Gorgonacea were found on the reefs at Tutuila, Samoa, where
four species of Alcyonacea were the dominant alcyonarians. The
spicule content of these four species averaged 8.73%,, 9.48Y%,,
22.783%,, and 35.58%, of the wet weight. It is not necessary for
these alcyonaceans to die before their spicules become available
for incorporation in the reef mass since those in the basal part of
the colonies become cemented together to form solid spicule rock,
which remains in place. The spicule rock formed by alcyonarians
was found to be harder and more durable than the skeletons of
most madrepores, which it often covered and protected from the
disintegrative forces operative on the reef.

The contribution made to the reef mass by alcyonarians on both
Atlantic and Pacific reefs is therefore found to be considerable,
and imparts to them an importance in reef formation that is gener-
ally unappreciated.



ZOOGEOGRAPHY

Tae WEsST INDIAN REGION

As defined by HUMMELINCK (1940, p. 24; 1953, p. 2), the West
Indies proper include all of the Antilles, the Bahamas, the Florida
Keys, the Islands of the Caribbean, and the Bermudas. The great
insular arc of the Antilles is subdivided into the Greater Antilles,
extending from Cuba to Puerto Rico inclusively, and the Lesser
Antilles, extending from the Virgin Islands to Trinidad and Aruba.
The Lesser Antilles are further divided into a Windward Group
(Bovenwindse Eilanden, Islas de Barlovento, Isles sur le Vent)
consisting of the islands from the Virgins to Grenada, and a
Leeward Group (Benedenwindse Eilanden, Istas de Sotavento, Isles
sous le Vent) including those from Los Testigos to Aruba and Los
Monges, at the mouth of the Gulf of Maracaibo. '

Faunistically, extensions of the West Indian region reach into the
Gulf of Mexico and up the east coast of Florida, and south along
the northeast coast of South America to the reefs of Brazil. Since
it is quite impossible to draw any hard and fast boundary between
the fauna of the Gulf of Mexico and the southeastern coast of the
United States and that of the West Indies proper, those areas are
included in the present treatment. Moreover, the available infor-
mation on the alcyonarian fauna of Brazil is also included, since
so little is known of that interesting region.

The accompanying map (Fig. 99) shows the general location of
localities from which the material used in this study was coilected.
From this it will be seen that numerous samplings have been made
along the southeastern coast of the United States, especially around
the peninsula of Florida. The shores of the Gulf of Mexico, with the
exception of western and northwestern Florida and the coast of
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Texas, have been rather poorly investigated and are far from well
known even in those regions most thoroughly collected.

Among the islands of the West Indies, the Lesser Antilles (the
Windward Group in the sense of HUMMELINCK) are the most
thoroughly known and provide the greatest number of collecting
localities in the present study.

Extensive collections have been made in the Bahamas, especially
in the vicinity of New Providence, Bimini, and Andros, but even
these are incomplete, owing to the fact that most of them result
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from short stays in well known places rather than from intensive
collecting around many of the 1slands.

Almost nothing is known of the shore fauna of the Greater Antillean
islands, although several exploratory vessels have worked the
deeper waters around them. The reefs along the coast of Yucatan,
Honduras and Panama are a conspicuous and vexing zoogeographic
gap, as are the banks and small islands of the western Caribbean.

The Caribbean coast of South America has been little explored
and the number of shallow-water octocorals reported is pitifully
small. The Netherlands islands off the Venezuelan coast have been
collected rather well, but the adjacent mainland, which probably
supports a somewhat different gorgonian fauna, has not.

Except for records provided by some recent fisheries investigations
by the exploratory vessels ‘Coquette’ and ‘Oregon’, the coast of
South America south and east of Trinidad forms another troublesome
gap in our faunal knowledge. A few older collections from this area
have been reported, rather inadequately, by Stiasny (1951). The
gorgonian fauna of the Brazilian coast has been studied by VERRILL
{1912), but thorough collecting is still needed even in this region.

THE OcTOCORAL FAUNA OF THE WARM WESTERN ATLANTIC

The octocoral fauna of the tropical and subtropical parts of the
western Atlantic amounts to about 195 species, not a rich fauna
when compared with that of the Indo-Malayan region, where the
number of alcyonaceans alone may exceed this number, but it is
without doubt the most spectacular one to be found anywhere in
the world. This results from the preponderance of large, colorful
gorgonians in the reef fauna, which produce the fantastic ‘Sea
Gardens’ of the Bahamas, the Florida Keys, and the upper part
of the Antillean chain. This fauna is made up mostly of species
belonging to two families, the Gorgoniidaec and the Plexauridae,
which account for 51 of the 54 species reported from reef habitats,
and 62 of the 75 species living in depths of 24 fathoms or less. The
species that this study has found to be valid are listed in Table 2,
which indicates their general occurrence throughout the geographic
region under consideration.
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GEOGRAPHICAL DISTRIBUTION OF SHALLOW-WATER OCTOCORALLIA IN THE
WARM WESTERN ATLANTIC
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TABLE 2 (Continued)
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TABLE 2 {Continued)

Geographical regions

Systematic List

Lesser
Antilles

* species occurring in less than 25 fathoms but
not in reef habitat

Greater
Antilles

|

Cayman [slands

t species occurring in more than 25 fathoms
# specimens studied in present paper

+- record from literature

E. Florida to Dry Tortugas

‘West coast of Fiorida
North coast of 8. America

E: coast of Mex, & C. Amer.
(Guyana
Brazil

Atl, coast to E. Florida
Northern Gulf of Mexico
Bermuda Islands
Bahama [slands

Cuba

Hispaniola

Puerto Rico

Jamaica

Windward Group
Leeward Group

Old Providence

Gorgonia flabellym, typical form . . , . | .
834 Gorgonia flabellum, forma occatoria . . .
84 Gorgowia vemtaling . . . . . . . . . . .
85  Gorgonia mariae, typical form . . . . . |
85a Gorgonia mariae, forma cymosa . .
B5b Gorgonia mariae, forma plumosa . . .
86 Phyllogorgia dilatata . . . . . | | . i@
87 Pterogorgincitrina . . . . . . | |
88  Pterogorgia anceps . . . . . ., . . .
89 Pierogorgia guadalupensis . . _ . .
Ellisellidae
*90  Elliselia barbadensis
*91  Ellisetls elongata . . . . ., . . . . . . ..
192 Nicella schmitts . . . . | | . . .
193 Nicella guadelupensis . . . , .
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PENNATULACEA
Renillidae
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Total number of species and forms reported |12 54[5 16r24 18(32(2¢ B

DISTRIBUTION BY REGION

The Atlantic seaboard

The coast of New Jersey, Delaware, Maryland and
Virginia, including Delaware and Chesapeake Bays, has been
investigated with some degree of intensity, at least locally, and the
shallow-water octocorallian fauna proves to be very limited. Only
Leptogorgia setacea and L. virgulata are reported from localities in
Chesapeake and Delaware Bays; the latter species was reported
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years ago (as L. fenuis) from the ‘Bay of New York’ but I have seen
no specimens from so far north collected in recent times.

The waters off the Carolinas have beensampled rather thorough-
ly, chiefly at moderate depths, by the ‘Albatross’ and the TFish
Hawk’, and more recently by the ‘Silver Bay’ and the ‘Bowers’.
Localities in North Carolina are located mainly in the vicinity of
Cape Hatteras, Cape Lookout (including Beaufort and Morehead
City), New River, and Cape Fear (near the city of Wilmington).
From this region come Telesto fruticulosa, T. nelleae, Titanideum
frauenfeldii, Muricea pendula, Leptogorgia virgulata, Lophogorgia
hebes, and Renmilla veniformis. Leplogorgia selacea undoubtedly
occurs, but is not present in the collections before me. Anthopodinm
subens, which was originally reported from Ft. Macon, North
Carolina, has not subsequently been found in this region, probably
being overlooked due to its modest and inconspicuous little colonies.

In South Carolina, localities are in the vicinity of Myrtle Beach,
Winyah Bay, Charleston, and Port Royal. Collections from this
area include Telesto sanguinea, Nidalia occidentalis, Titanideum
jrauenfeldii, Leptogorgia virgnlata, and Renilla reniformis. The
absence of Leptogorgia setacea, Lophogorgia hebes, and Muricea pen-
dula is no doubt due to inadequate collecting.

The available collections contain few specimens from localities
along the coast of Georgia. Those present come mostly from the
vicinity of Savannah and Brunswick. From shallow warer come
Leptogorgia virgulata and Renilla reniformis further collecting can
be expected to yield several additional species. Offshore dredgings in
deep water have brought up Eunephihya nigra and Eunicella mo-
desta, which are briefly treated in this paper as representatives of
their respective genera.

From a faunal standpoint, the east coast of Florida, or at least
that part of it from Fernandina south to Cape Canaveral, cannot
be separated from Georgia and the Carolinas. In shallow and moder-
ate depths, Telesto sanguinea, Nidalia occidentalis, Titanideum frauen-
feldii, Muricea pendula, Leptogorgia setacea and Renilla reniformis
occur, while in deep water Ewnephthya wigra and Eunicella modesta
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are extremely abundant. A deep-littoral representative of a charac-
teristic tropical reef-dwelling genus, Muriceopsis, appears as a
transitional element; this is a new species, M. petila, whose distri-
bution is as yet imperfectly known. Ellisella barbadensss, also a
West Indian species, has been dredged off St. Augustine.

The coast of Florida between Cape Canaveral and Palm Beach
has been poorly explored for octocorals but presumably conforms
more or less closely with the region to the north.

Just north of Palm Beach, the Florida current (Gulf Stream)
swings offshore, causing a rather distinct fauna) break. South of
this boundary, shallow-water West Indian species appear on the
rocky outcrops near shore and down to depths of 25 or 30 fathoms.
Telesto riiset, Nidalia occidentalis, Titanideum fravenfeldiz, Icili-
gorgia schrammi, Diodogorgia nodulifera, Evnicea calyculata, Mu-
ricea elongata, Lophogorgia cavdinalis, L. punicea, Leptogorgia
stheno, Pterogorgia anceps, P. citrina, and Renilla reniformis have
all been reported. Pseudopterogorgia and some plexaurids occur
abundantly on the rocky ledges at Palm Beach, Lake Worth and
Boynton, but unfortunately are not represented in the collections
available for study at this time.

In the vicinity of Miami, the shallow-water octocoral fauna is
purely West Indian. Collections from shallow dredging and shore-
collecting off Miami, Biscayne Key, and Cape Florida include Te-
lesto riiser, T. sanguinea, Nidalia occrdentalis, Briareum asbestinum,
Erythropodium  caribacorum, Plexaura {flexuosa, P. homomalla
forma kitkenthali, Pseudoplexaura porosa, Eunicea tourneforis,
Muriceopsis flavida, Muricea laxa, Plexaurella dichotoma, Lepto-
gorgia stheno, Pseudopterogorgia acerosa, P. bipinnata, P. kallos,
P, rigida, P. elisabethae, and Pterogorgia anceps. Many more species
certainly are present.

The Florida Keys, beginning with Soldier Key at the entrance
of Biscayne Bay and extending south and west to the Dry Tortugas,
some 70 miles west of Key West, is a chain of islands exceptionally
rich in gorgonian corals. The northern islands in this chain, Soldier
Key, Ragged Keys, and Elliott Key together with the intervening
passes such as Caesar’s Creek, and the adjacent reefs, notably
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Triumph Reef and Bache Shoal, have been very diligently collected
by marine biologists from the University of Miami Marine Labora-
tory. The several larger and many smaller islands to south and west
also have been rather thoroughly collected over a long period of
time but probably not so intensively as have the upper Keys. The
following list, incomplete though it certainly is, gives the commonest
species and some of the localities at which they have been collected
(indicated by abbreviations, arranged approximately in geographi-

cal sequence from northeast to southwest).

LisT oF OcTOCORALLIA FROM LocaLiTiES IN THE FLORIDA KEvs

Abbrevations of localities:

BP = Big Pine Key
C = Caesar’s Creek

E = Elliott Key (with Bache Shoal
and Triumph Reef)
KL = Key Largo

KV = Key Vaca
KW = Key West
LY Lignuem Vitae Lake

M = Mangrove Key, NE of Key West
Rag = Ragged Keys

Rod = Rodriguez Key

SP = Salt Pond Key, NE of Key West
S0l = Soldier Key

SL = Sombrero Light

T = Dry Tortugas and nearby banks

{Species indicated with an asterisk come from shallow-water dredging.}

Telesto sanguinea® (KL)

Nidalia occidentalis* (SL)

Briarveum asbestinum (Sol, Rod, LV)

Teiligorgia schrammi* (E, T)

Diodogovgia nodulifera* (E)

Titanideum fravenfeldii* {T)

Plexaura flexuosa (Sol, Rag, Rod, T)

Plexaura homomalla, typical (Rod, E)

Plexauva homomalla . kiikenthali (C)

Pseudoplexaura flagellosa (M, KW)

Pseundoplexaura porosa (E, Rod,
KW,T)

Pseudoplexaura wagenaart (Rag, C, E,
KW)

Funicea aspevula (C, KW}

Eunicea calyculata (Sol)

Eunicea knighti (Sol)

Eunicea laviniata (E)

Eunicea mammosa (C, Rod, KW, T)

Eunicea palmeri (Sol, C, KW)

Eunicea towrneforti (Sol)

Muriceopsis flavida (E)

Plexaurella dichotoma (S, KL, T)
Plexaurella fusifeva {KV, T)

Plexaurella nutans (Sol, T)

Muvricea atlantica (Sol, E, KL, T)
Muricea elongata (Rag, E, C, T)

Muricea laxa* (T)

Lophogorgia cardinalis* (T)

Lophogorgia punicea (T)
Pseudopterogorgia acerosa (Sol, C, KW, T)
Pseudoplevogorgia amevicana (Sol, KW, T)
Pseudopterogorgia bipinnata (Rod, T)
Pseudopterogorgia vigida (T)

Gorgonia ventalina (KL, T)

Plevogorgia anceps (Sol, C, BP, KW)
Ptevogorgia citrina (Sol)

Prevogorgia guadalupensis (K'W)
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The Gulf of Mexico

The distribution of octocorals in the Gulf of Mexico has been
discussed briefly elsewhere (BAYER 1954, 1958). The abyssal
species show a characteristically wide distribution. The deep littoral
fauna is mainly West Indian, and most if not all of its elements may
be expected to turn up in the Gulf as dredging operations bring in
more and more new records. However, the shallow-water fauna has
two distinct elements, the West Indian, which invades from the
south, and the Carolinian, which forms a disjunct pocket along the
northern Gulf coast from northwest Florida to Texas. The Caro-
linian species present in the northern Gulf are Anthopodium rubens,
Muricea pendula, Lophogorgia hebes, Leptogorgia virgulata, and L.
setacea. Muricea pendula has been collected off Laguna Beach,
Florida, off Louisiana, and off Padre Island, Texas, but not off the
coast of peninsular Florida. Lophogorgia hebes occurs along most
if not all of the Gulf coast of Florida and west to Texas; its distri-
bution in the western Gulf and Caribbean is not known, but it
occurs in Brazil (as Leptogorgia rubropurpurea Verrill). Leptogorgia
virgulata and L. setacea have a similar distribution but apparently
do not extend very far south of Fort Myers on the Florida coast;
both are known from Brazil. They seem to be the only shallow-
water gorgonians along much of the northern Gulf coast.

The West Indian representatives are Pseudoplexaura wagenaari,
Eunicea asperula, E. calyculata, E. knighti, Plexawrella grisea, P.
fusifera, P. nutans, Muricea elongata, M. laxa, Psendoplerogorgia
acerosa, Pterogorgia anceps, and Ellisella elongata. Although several
of these species reach as far north as Tampa, Florida, only Eunicea
buighti, Muyricea elongata and Ellisella elongata are known to occur
in the region of Apalachee Bay. The two species of Telesto common
along west Florida, 7. sanguinea and T. flavula, seem to be re-
tricted to continental shores for they have not been recovered from
West Indian localities.

The mainland coast of Central America

The least known part of the area covered in this paper is the
mainland coast of the Caribbean. Except for a few dredgings off
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the Canal Zone and in the Gulf of Darien, which yielded Diodogorgia
nodulifera and Nicella schmatti, and the records of Eunicea tourne-
forti from Belize (British Honduras), Lophorgorgia miniata from
Puerto Colombia, Telestio ritsei from Guanta (Venezuela), and
Pseudopterogorgia bipinnata from Cumand, nothing is known of the
composition of the alcyonarian fauna. The few indications just noted
suggest that it is typically West Indian at both shallow and moderate
depths, but any faunal peculiarities remain to be demonstrated.

West Indian localities

The octocorals of Bermuda, the northernmost frontier of the
West Indian fauna, have been studied in some detail by VERRILL
{1907) and DEICHMANN (in Ms). The collections in the U.S. National
Museum contain the following Bermudian species: Plexaura
homomalla, P. flexuosa, Psewdoplexaura porosa, P. flagellosa, P.
wagenaart, Eunicea calyculata, E. clavigera, E. fusca, E. towrneforti
f. atra, Muricea atlantica, Pseudopterogorgia acerosa, P. americana,
Gorgonsa ventaling, Plevogorgia citrina.

Large numbers of the more conspicuous gorgonians have been
collected at several localities in the Bahamas. The largest number
of species on the following list comes from New Providence and the
adjacent small cays, Long Island and Hog Island. Smaller collections
are present from Abaco, Andros, Bimini, Cat Cay, Eleuthera,
Orange Key, Rum Cay, the lower end of the Tongue of the Ocean,
and Watling’s Island. Thorough collecting at these localities pre-
sumably would vield the same species recorded from New Provi-
dence.

LisT 0F OCTOCORALLIA FROM LOCALITIES IN THE BAHAMAS

Abbreviations of localities:

Ab = Abaco N = New Providence, Long and Hog Is.
An = Andros 0O = Orange Key

B = Bimini R = Rum Cay

C = CatCay T = Tongue of the Ocean

E = Eleuthera W = Watling's Island (San Salvador)

{Species indicated with an asterisk were dredged at shallow or moderate depths.)
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Briarewm asbestinum (An, E, N) Muriceopsis petila * (C, T)
Iciligorgia schvammi* (C) Plexaurella dichotoma (N)

Plexvaura flexuosa (B, N, W) Muyicea atlantica (N)

Plexawra homomalla, typical (An, N, W) Muricea elongata (N)

Plexawra homomalla f, hithenthali (N) Muricea laxa* (C)

Plexaura nina® (T} Muricen muricata (B, N)
Psendoplexaura laevigata (N} Pseudopterogorgia acevasa (N)
Pseudoplexaura porosa, typical (B, N, R) Pseudopierogorgia amevicana (An, N, R)
Psendoplexaura ramosa (N) Pseudopievogorgia bipinnata (N, R)
Euntcea calyculate (N) Pseudoplerogorgia elisabethae (N)
Eunicea clavigera* (C) Pseudopierogorgia hystrix* (T)
Eunicea laxispica (N) Pseudopterogorgia navia* (O)
Eunicea mammosa (Ab, An, B, N, R} Gorgonia flabellum (N, W)

Eunicea pinta* {T) Gorgonia ventalina (N, R, W)
Funicea touwrneforti (N) Ptevogorgia anceps (N)

Muriceopsis flavida (B, N, R) Ptevogorgin citrina (B, N)

Collections of octocorals from localities in the Greater Antilles
are strangely few. The limited material available suggests that the
reef fauna has a composition much like that of the Florida Keys,
but additional species could be expected and some faunal differences
between the north and south coasts of the major islands are not
unlikely. Such zoogeographic features will be revealed only after
comprehensive field work has been done on all ceasts of the islands.
in question,

The collections available to me contain the following species from localities in
Cuba, mostly toward the western end of the island (species dredged at moderate
depths are indicated by an asterisk): Telesto operculata*, Telesto nelleac*, Neospon-
godes portoricensis*, Briaveum asbestinwm, Iciligorgia schvammi®, Titanideum frauven-
feldii*, Plexauva flexwosa, Eunicea mammosa, Muriceopsis flavida, Plexawrella
dichotoma, Plexaurella fusifera, Muricea atlantica, Muricea muricata, Muricea laxa®,
Lophogorgia cardinalis*, Leplogorgia selacea, Pseudoptevogovgia amevicana, Fseudop-
tevogorgia bipimnata, Pseudoplerogorgia elisabethae*, Pseudoplerogorgia kallos, Pseu-
doprevogorgia vigida, Gorgonia wmariae, Gorgonia ventaling, Plevogorgia awnceps,
Ellisella barbadensis, Nicella guadalupensis, and Riisea paniculaia.

Very few specimens are available from the island of Hispaniola. I have seen:
Telesto riisei, Plexaura flexuosa, Pseudoplexaura povosa, Pseudopierogorgia acerosa,
Pseudoptevogorgia navia, Gorgonta flabellum and Gorgonia ventalina.

Work around Puerto Rico by the U.S. Fish Commission steamer ‘Fish Hawk’
provides a better sampling of octocorals: Telesio covatfina*, Telesto riisei, Neospon-
godes portoricensis*,  Iciligorgia schvammi*, Diodogorgia nodulifera*, Plexaura
fiexuwosa, Plexawra homomalle, Eunicea calyculata, Eunicea laxispica, Eunicea louvne-
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Jorti, Muviceopsis favida, Pseudoplerogorgia acerosa, Gorgonia mariae, Gorgonia
ventalina, and Riisea paniculata®.

Records from Jamaica are disappointingly few; these include: Telesto riises,
Plexaura komomalla, P. flexuosa, Pseudoplexaura porosa, P. flagellosa, Eunicea
mananosa, E. lowrneforti, Plexaurella dichotoma, P. nutans, Muyicea atlantica, M.
pinnata ¥, Pseudopterogorgia acerosa, P. americana, P. albairossae *, Gorgonia
ventalina, Plevogorgia anceps, P, citrina.

The material studied for this report contains specimens from
many islands of the Lesser Antilles’, although in no case is a
very large number of species recorded from any one island.

The localities on the Windward Group represented, followed by the number of
species from each, are as follows:

Anegada (1) Saba Bank (7)
Anguilla {6} St. Barthélemy (5)
Antigua (2) St., Christopher (7)
Islote Aves (1) $t. Eustatius (8)
Barbados (14) St. John (7)
Barbuda {1} St. Lucia (2)
Dominica (4} St. Martin (3}
Grenada (1) St. Thomas (5)

Guadeloupe {3)

Arongst the collections from these 17 localities, Plexauva flexuosa occurs most
frequently, being present in 8 (or 47%); Plexawvella dichotoma, Gorgonia mariae,
and Plevogorgia citvina are next, with 6 occurrences out of 17 (or 35%); Briaveum
asbestinum, Eunicea towrneforti, and Pseudoplevogorgia amevicana are present from 5
of the islands (or 29%,); Eunicea succinea, Muriceopsis flavida, Gorgonia venlaling,
and Pseudopterogorgia acevosa from 4 (or 259.); Muricea muricata from 3 (18%};
Gorgonia flabellum from 2 (129%,); and Eyythvopodivm cavibaeorum, Plexaura homo-
malla, Funicea calyculata, Eunicea fusca, Eunicea mammosa, Plexawrella grisea,
Muricen elongata, Muricea atlantica, Muricea laxa, Pseudoplexaura ramosa, Pseudn-
plevogorgia hummelincki, Lophogorgia barbadensis, and Renilla veniformis are the least
abundant, each coming from only one (6%;) of the islands represented. I have no
doubt that all of these species {(and more) occur at all of the places mentioned above
as well as on every other island in the Lesser Antilles; the absence of certain species
from a given locality tends only to reflect their relative rarity or the difficulty of
collecting them. Thus we can say that, eg., Eunicea calyculata either lives in a
habitat thatr is difficult of access, or is relatively uncommon in the gorgonian
population, whereas Plexaura flexuosa occurs in numbers almost everywhere and
is practically certain to be encountered.

The islands of the Leeward Group, off the coast of Venezuela, support an al-
cyonarian fauna that is West Indian in composition although somewhat attenuated
in number of species. The collections studied amount to 22 species,

In the following list, A = Aruba, Bon = Bonaire, C = Curé.gao, Bl — Blan-
quilla, and F = Los Frailes.
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Telesto viiset {C) Muriceopsis flavida (F)

Plexaura flexuosa (A, Bl, Bon, C) Lophogorgia hebes (A7)

Plexaura homomaila {Bon, C) Pseudopterogorgia acevosa (Bon, C, L)
Psendoplexanra wagenaari (F) Pseudoplerogorgia amevicana (A, Bon, C}
Lunicea clavigera (C) Pseudopterogorgia blanguillensis (Bl
Lunicea mammosa (Bon) Gorgonia flabeilum (Bon)

FEunicea succinea {Bl, C) Gorgonia ventalina (A, Bon, C)

E. succinea f. plantaginea (Bl) Pterogorgia anceps (A)

Eunicea tourneforti (C) Prevogorgia citrina (A, Bon, C)
Muvicea muricata (C) Pterogovgia guadalupensis (C)
Muriceopsis sulphurea (A) Renilla veniformis (C)

The Sounth American coast

Of particular interest is the material obtained during exploratory
fisheries operations off the coast of the Guianas and Brazil by the
‘Coquette’ in 1957 and the ‘Oregon’ in 1957 and 1958, The presence
of Iciligorgia schrammsi, Diodogorgia nodulifera, Ellisella barbadensis
and E. elongata shows that the offshore (but still relatively shallow-
water) fauna has a decidedly’ West Indian flavor and is possibly
only an extension of the Antillean fauna. At somewhat greater
depths (50-150 fms.), the occurrence of such genera as Thesea,
Muricea, Ellisella and Callogorgia indicates that West Indian faunal
affinities persist also in this bathymetric range. (See BAYER, 1959).

Thereeffauna of Brazil contains an endemic element consisting of
such species as Phyllogorgia dilatata and Plexaurella grandiflova, and
a non-endemic western Atlantic element typified by Leplogorgia
virgulata and Lophogorgia hebes, which extend northward to the
vicinity of Cape Hatteras on the North American coast. The
geographical limits of the endemic component are not known.

DISTRIBUTION OF GENERA AND SPECIES

Order TELESTACEA
Family Telestidae

Genus Telesto. In the West Indies the order Telestacea is repre-
sented by a single genus, of which only one species is found at
about low tidelevel. This is Telesto riisei, which ranges from southern
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Florida through the Florida Keys and the Antilles south to the
coast of Brazil. The remaining species, which may prove to be
subgenerically or even generically distinct, are found at moderate
depths, tow of them along the coast of the Carolinas, two of them
in the Gulf of Mexico. The common species in the Florida Keys,
Telesto sanguinea, has not yet been reported from the Antilles
proper, where it is replaced by the very different T. corallina.

Order ALCYONACEA

Family Nidaliidae

Genus Nzdalia. This is the only alcyonacean genus that approaches
the bathymetric region covered by this paper. It has been found
from South Carolina to the Dry Tortugas, the Gulf of Mexico (1
record from the Texas coast), and the Barbados. The absence of
records off Cuba and Hispaniola indicate a lack of dredging in those
regions and not a discontinuity of distribution.

Family Nephtheidae

None of the members of this family invade the reefs and shallow
waters in the West Indies. The distribution of Neospongodes porto-
ricensis corresponds with that of other Antillean alcyonarians from
the same bathymetric range, while Eunephthya nigra belongs to a
cold water group that demonstrates equatorial submergence.

Order GORGONACEA

Family Briareidae

Genus Briareum. The single West Indian species of this genus
occurs commonly from the Dry Tortugas and Florida Keys through
the Bahamas, Greater Antilles, and Lesser Antilles as far south as
Barbados. I have been unable to discover any differences, generic
or specific, between Erythropodium polyanthes and Briaveum as-
bestinum. Moreover, since at least some of the Indo-Pacific species
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of Solenopodium are generically indistinguishable, Briareum can no
longer be considered an endemic Caribbean genus.

Family Anthothelidae

Genus Anthothela. Until the present time, Anthothela has been
represented in the Atlantic by a single species occurring from the
Grand Banks south to Fernandina, Florida, in deep water. A dis-
tinctly different species has now been recorded from the Gulf of
Mexico, also in deep water, which proves to be a new species closely
related to the eastern Pacific Anthothela pacifica (Kiikenthal),
forming with it an eastern Pacific — western Atlantic twin-pair of
species. The genus is also represented in the eastern Atlantic, and
in the Indo-Pacific from east Africa to Hawaii and the Galapagos.

Genus Iciligorgia. The Caribbean species is common at moderate
depths from Palm Beach, Florida, to Dominica. The West Indian
genus fciligorgia is very closely allied to the Indo-Pacific genera
Semperina and Solenocaulon.

Genus Tripalea. The anatomical features of this genus render it
quite unique, and the few records of its occurrence indicate that it
is endemic in the western Atlantic. The single species, 7. clavaria,
is known from the eastern coast of South America between 23°
South and 37° South,

Genus Diodogorgia. Material at hand indicates that this genus is
represented in the western Atlantic by a single species which ranges
from Palm Beach, ¥Florida, south to Montserrat and the southern
shore of the Caribbean. It probably occurs throughout the Antilles
and around the rim of the Caribbean. Stiasny has described a
species from the west coast of Africa (1939, p. 174), but so far the
genus seems confined to the Atlantic.

Genus Titanidewm. One species in the western Atlantic, oc-
curring between Cape Hatteras and the Straits of Florida; it ap-
parently does not extend very far into the Antilles. If this species
follows the Carolinian disjunct pattern of distribution it may be
expected in the northern part of the Gulf of Mexico, but extensive
trawlings by the ‘Pelican’ and ‘Oregon’ in this area have failed to
disclose its presence there.
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Genus Erythropodium. From the southern tip of Fiorida to the
northernmost of the windward Lesser Antilles and the western
Caribbean. This genus has nothing to do with the Indo-Pacific
species assigned to it by various authors, and is endemic in the
Caribbean area.

Genus Anthopodium. Known from only two localities: Fort Macon,
North Carolina, and the coast of Texas. It probably conforms
to the Carolinian disjunct pattern since it has not been found in
Florida. Tts nearest relative is Callipodium, of the Panamic
province.

Family Keroeididae

Genus Lignella. The West Indian representative of this family
differs so widely from typical Keroeides that it is necessary to
separate it as a distinct genus, which is endemic in the western
Atlantic. Members of the genus Keroeides proper are distributed
from the East Indies to Hawaii.

Family Acanthogorgiidae

No membhers of this family occur in shallow water in the West
Indies. The western Atlantic species are found off Nova Scotia
and the Grand Banks in depths of 170 to 677 fathoms, and in the
West Indies, 75 to 400 fathoms.

Family Plexauridae

Genus Plexaura. Although a number of Indo-Pacific species have
been referred to this genus from time to time, it is quite clear that
they are all generically distinct and require reallocation. The present
studies indicate the validity of three species, one of them with a
namcd growth forma. Plexawra homomalla and Plexaura flexuosahave
practically identical ranges, including Bermuda, southern Florida
the Keys, the Antilles and the Caribbean islands. Plexaura homo-
malla forma kitkenthal? has been found off Miami, Florida, in the
Bahamas, and at Old Providence in the Caribbean, and probably
has a range identical with that of the typical form. Plexaura nina
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is a deep-water (36 fathoms} species closely related to P. homomalla,
which is known only from the type locality in the Bahamas.

Genus Psendoplexawra, This genus is also completely endemic
in the West Indian region. P. porosa is recorded from Bermuda, the
Florida Keys and Dry Tortugas, Bahamas, Lesser Antilles, Jamaica,
and Curagao; P. flagellosa is known from Bermuda, the Florida
Keys, Lesser Antilles, Jamaica, and possibly Curacao; P. wagenaari
occurs in Bermuda, the Florida Keys, west coast of Florida, and the
Lesser Antilles south to the Venezuelan Islands; P. crucis is known as
vet only from the Virgin Islands but probably will be found through-
out the Antilles.

Genus Eunicella. No representatives of this genus are found in shal-
low water in the West Indies. Off the eastern coast of the United
States, two species are found at depths between 276 and 440 fathoms.

Genus Eunicea. This genus includes some of the most important
reef-dwelling gorgonians of the western Atlantic. The most widely
distributed species extend from Bermuda south to the Leeward
Group of the Lesser Antilles, including the Florida Keys, Bahamas,
and the Caribbean islands. These include Eunicea fourneforii and
its slender forma afra, E. calyculata, E. clavigera, E. laciniata, and
E. jusca. Most of the remaining species, which do not extend to
Bermuda, have similar ranges over the Antillean region, except for
Eunicea knight, which is restricted to the west coast of Florida
and the Keys. Irom records presently available, it seems that no
species of Eunicea extends south to Brazil.

Genus Muriceopsis. Of the reef-dwelling spectes of Muriceopsis,
one, M. flavida, extends from southern Florida and the Bahamas
south to Curagao, and th: oth:r, M. sulphurea (= humilis), is
common on the South American mainland but becomes scarce
through the Lesser Antilles and northward to Puerto Rico.

Genus Plexaurella. Of the six species recognized herein, one
extends from Bermuda to Brazil (P. dickotoma), two seem to be
limited to the Brazilian fauna (P. grandifiora, pumila), and the
others are more or less purely Antillean, The genus is strictly
endemic in the western Atlantic.

Genus Muwricea. This is the only amphi-American genus of
shallow-water plexaurids; none of the species occurs in both oceans.
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When the Panamic fauna is adequately investigated, it will probably
be found that one or more twin-pairs exist in the two regions.
Muricea pendula is the only representative of the genus extending
into cool water; it has a disjunct Carolinian distribution, extending
from Texas to northwest Florida, and along the coast of the Caro-
linas. The common species M, atlantica and M. muricala have a
typical Antillean distribution, with M. atlantica occurring in Ber-
muda. Muricea elongata and M. laxa appear to be common in the
vicinity of the Florida Keys, but not much is known of their distri-
bution outside of this area. Muricea pinnata is at present known
only from a single locality in the Caribbean Sea.

Family Gorgoniidae

Genus Lophogorgia. This is the most widely distributed of all
gorgoniid genera, being practically circumtropical. In the western
Atlantic, at least one species, L. punicea, extends from Florida to
Brazil. The others are apparently restricted either to the northern
or the southern half of this range. Lophogorgia hebes has a typical
disjunct Carolinian distribution, L. cardinalis, L. wminiata, L. bar-
badensis, and L. sanguinolenta seem to be Antillean, and L. purpurea
South American. Additional records are required to clarify the
distribution of these species.

Genus Pacifigorgia. The distribution of this genus is amphi-
Ametican, with numerous species in the Panamic province but only
one in the western Atlantic. It has already been suggested that
P. elegans is a relict of the period when Central American portals
permitted a continuous trans-American fauna, surviving only in
those regions that suffered the least change of environmental
conditions after final closure of the last portal.

Genus Leptogorgia. All evidence indicates that this genus is en-
demic in the western Atlantic. The common Leplogorgia virgulata
and L. setacea of the eastern seaboard of the United States extend
south to Brazil, probably following the continental coast; no re-
cords of either species can be substantiated from Antillean localities.
Three additional species have been described from the Gulf of
Mexico.
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Genus Pseudopterogorgia, The West Indian members of this genus,
referred in the past to Pterogorgia (sensu Bielschowsky, Kiikenthal,
et al.) and Awntillogorgia (Bayer), are not generically separable from
the Indo-west-Pacific species for which Pseudopierogorgia origi-
nally was established, although it does appear that ten of the twelve
West Indian species form a group of species distinct from the other
two plus four from the Indo-Pacific. In spite of the fact that the
genus is not endemic in the West Indies, a group of species some-
what divergent from their Indo-Pacific relatives has certainly de-
veloped there and assumed a réle of major importance among the
reef-dwelling gorgonians. Pseudoplerogorgia bipinnata, P. blanguil-
lemsis, and possibly P. rigida are more closely related to the Indo-
Pacific group of species and may form with them a recognizable
subgenus, Of the nine remaining species, two (acerosa and americana)
extend as far north as Bermuda, six are found generally through the
Antill>s, and one (marcgraviz) is at pressnt known only from Brazil.
P. acerosa penetrates northward into the Gulf of Mexico, certainly
as far as Tampa, and probably into Apalachee Bay, and has been
taken also in the Gulf of Campeche.

Genus Gorgonia. This well known genus occurs throughout the
West Indian region, from Bermuda and southern Florida through
the Antillean arc to Trinidad. Available record indicate that both
Linnaean species, G. flabellum and G. ventalina, occur together in
the Bahamas, Florida Keys, and Antilles; it appears that only
G. ventalina occurs in Bermuda. The third species of the genus,
G. mariae, 1s restricted to the northern part of the Antillean chain,
from Cuba to St. Eustatius,

Genus Phyllogorgia. The one species of this genus is not certainly
known from any locality outside of Brazil, but was reported from
Guadeloupe by MiLNE EDWARDs & HAaIME (1857). It would proba-
bly have been noticed more recently if it actually occurs in the
Antilles.

Genus Plerogorgia. The three species of the genus are virtually
sympatric but P. cifrina seems to be the only one of them that
reaches Bermuda, and P. anceps the only one found along the west
coast of Florida.
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Family Ellisellidae

In comparison with the East Indian region, the tropical western
Atlantic is poor in members of this family. Three genera, Ellisella
(= Scirpearia), Nicella, and Riisea, are present; the four additional
genera that make up the family are exclusively Indo-west-Pacific
in their distribution. Rzisea appears to be endemic in the West
Indies. Both Eilisella and Nicella occur on both sides of the At-
lantic but are not so well represented on the west coast of Africa
as the literature might indicate. Contrary to KUKENTHAL's belief,
the genus Elliselia does occur on the Pacific coast of Mexico and
accordingly is the only genus of the family known to have a practi-
cally circumtropical distribution: western Atlantic, eastern At-
lantic, Mediterranean, Red Sea, Indian Ocean, East Indies, western
Pactfic, and eastern Pacific.

In the West Indies, most ellisellids inhabit moederate to consider-
able depths and only a few extend within range of shallow water
diving equipment, whereas a number of East Indian species occur
just below low tide mark.

Order PENNATULACEA

Many members of this order enjoy wide geographical ranges and
those from great depths may be cosmopolitan. Of the pennatulacean
genera included in this treatment, Renilla is of particular interest
because of its endemic amphi-American distribution. Two species,
Renilla ventformis and R. miillerr, occur on both Atlantic and Pacific
coasts of the Americas, the latter without any discernible regional
differentiation. Unfortunately, collection records are not sufficiently
complete to reveal whether or not the populations are continuous
around the southern tip of South America. Such a case seems un-
likely.

The genus Sclerobelemnon, which has only recently been detected
in the Caribbean area, is otherwise known from the Red Sea, Indian
Ocean, Japan, the Philippines and Australia.

The virgulariid genera Virgularia and Stylatuls are widely distri-
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buted in both the Atlantic and Indo-Pacific. At least one species
of Stylatula, S. elegans, occursin both northern Atlantic and northern
Pacific, and other species may prove to be similarly widespread once
synonymies have been clarified adequately.

Faunistic REGIONS

The western Atlantic warm-water fauna is unified by the broad
distribution of the common Leptogorgia virgulata and L. selacea,
which extend from the Virginia Capes south to the reefs of Brazil,
Within this vast geographic area, several faunal subdivisions are
more or less clearly defined:
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1. Carolinian: The Atlantic coast from the Virginia Capes
to Georgia or east Florida. (Telesto fruticulosa, T. nelleae, Tilani-
dewm frauenfeldii.)

2. Disjunct Gulf — Carolintan: The Carolinian region plus
the northern shore of the Gulf of Mexico, distinctly separated by
more or less of the Florida peninsula. (Muricea pendula.)

3. West Indian: The islands of the West Indies, the Caribbean
Sea, southern Florida, and Bermuda. (A ntillogorgia acerosa, 4. ame-
ricana, Gorgonia ventalina, Plexanra flexuosa.)

4, Anitillean: The Antillean islands from Trinidad to Cuba, and
including the Florida Keys and Bahamas. (Diodogorgia nodulifera,
leiligorgia schrammi, Govgonia flabellum, Pterogorgia anceps.)

5, Brazilian: The coast of the Guianas to the reefs of Brazil.
(Muriceopsis humilis, Phyllogovgia dilatata.)

Adequate data are not now available to permit the recognition
of any clear-cut smaller faunal areas. The broad faunal areas are
indicated on the accompanying map. (Figure 100)

COMPARATIVE DISTRIBUTION OF THE DEEPER-WATER FAuUNa

Although spzcies occurring at depths greater than 25 fathoms are
for the most part not included in this report, it is desirable to summa-
rize briefly their distributicnal characteristics in order to draw com-
parisons with the shallow-water population. Seasonal temperature
fluctuations are much reduced as depth increases, and it is ac-
cordingly noe surprise to learn that the genera and spzcies living at
depths of 25-100 fathoms exceed the geographical bounds of their
shallow-water relatives. In the Gulf of Mexico the paramuriceids and
cllisellids characteristic of the Antillecan islands continue northward
from the Tortugas around the rim of the Gulf basin wherever suit-
able bottom occurs within the requisite depth range. Even the great
discharge of silt-laden fresh water from the Mississippi River seems
not to affect the distribution of gorgonians below 25 fathoms, for
dredgings off the delta mouth by the ‘Oregon’ have revealed a
typical West Indian assemblage. (Figure 101)
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RELATIONSHIPS OF THE WESTERN ATLANTIC ALCYONARIAN FAUNA

The faunas of the West Indian region (or the warm-water west
Atlantic) and the Panamic region (warm-water east Pacific) are
closely related. As pointed out above, the families Gorgoniidae and
Plexauridae are common to the shallow waters of both areas and,
since species of both families are elsewhere uncommon or even rare,
are virtually characteristic of them.

As T have elsewhere pointed out (1933), the genus Lophogorgia
has several species in the Panamic and West Indian regions whereas
other genera are more or less restricted to one area or the other.
Thus, Leplogorgia is limited to the Atlantic, and its counterpart
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Eugorgia to the Pacific; Pacifigorgia has numerous species in the
Panamic fauna, but one relict appears in Trinidad and Brazil.

Among the Plexauridae as herein recognized, one genus, M uriced,
is represented both in the West Indies and in the Panamic-Cali-
fornian region, whereas all the other shallow-water genera are re-
siricted either to the Atlantic or the Pacific. Plexaura, Plexaurella,
Eunicea, and Muriceopsis are endemic in the Atlantic, and Psam-
mogorgia is limited to the Pacific coast.

The former faunal confluence of the two areas is clearly indicated
by the distribution of the gorgonians, but even more clearly by
that of the pennatulid genus Renilla, a warm shallow-water group
that has two species common to the two oceans, one of which shows
subspecific differentiation.

1If we tabulate the distribution of the two predominant shallow-
water families of the western Atlantic, the strong independence of
the fauna becomes clear. (Table 3)

TagLr 3

7ZGOGEOGRAPHIC RELATIONSHIPS OF WEST INDIAN
(FORGONIIDAE AND PLEXAURIDAR

Gorgoniidae Plexauridae
Species Genera Species Genera,
(34) (7 {35) {6)
Endemic western Atlantic 34 {1009%,) | 4(57%) | 35 (100%) | 5 (83%)
West Atlantic and Panamic
{= ‘Amphi-American’) . . . . 0 L (149%) 0 1(179%,)
West Atlantic and East Atlantic
(= ‘Amphi-Atlantic’) 5w 0 0 0 0
West Atlantic and Indo-Pacific 0 2 (299%) 0 0
{including circumtropical) \

It has been shown that the West Indian fauna contains six genera

and thirty four species of Plexauridae and seven genera and thirty
three species of Gorgoniidae, of which 67% of the genera and 100%,
of the species are endemic in the western Atlantic. Let us now see
what percentage of the genera and species of these families as a
whole occurs in the western Atlantic region. Using KUKENTHAL's
monographs (1919, 1924) as a basis, we find a total of | 3 genera and
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103 species of Plexauridae, and 9 genera and 86 species of Gorgo-
niidae. (Table 4)
TABLE 4

GEGGRAPHICAL DISTRIBUTION OF THE (GENERA AND SPECIES OF
(GORGONIIDAE AND PLEXAURIDAE

Gorgoniidae Plexauridae

Species Genera Species Genera

{86) {9 (103) {13)
Endemic western Atlantic . . . [ 34 (409%) | 4 (44%) [ 35 (34%) | 5 (38%)

Liastern Atlantic . . . . . , ., 9 (10%,) 1 (11%) 5{ 5%} 1(7.7)
Mediterranean . . . , , . . . [{1.2%) | 1(11%) 2 (2%) 1 (7.79%,)
Indo-West Pacific . . . . . . . 6 (79%) L(i1%) | 46(459%) | 5 (389}
Endemic eastern Pacific . . . . 32 {37%) 2(22%) 14 (149) 1(7.7%)

For the sake of comparison, let us prepare a table of the znogeo-
graphic affinities of some gorgonians from that part of the conti-
nental shelf lying between 25 and 150 fathoms in depth. The reef
gencra of the Plexauridae and Gorgoniidae invade this region to
only a small extent, and the members of its typical families, the
Primnoidae, Paramuriceidae, and Ellisellidae, correspondingly do
not approach the reef habitat.

Because the present account does not consider these families of
deeper waters, we must go to the literature for the necessary data,
depending mainly upon the work of KUKENTHAL (1919, 1924) and
DEICHMANN (1936). As examples for tabulation, we may take the
Primnoidae and the Ellisellidae (= Gorgonellidae), the former with
its species concentrated in the deeper waters of the continental
shelf and slope and in the abysses, and the latter in the shallower
parts of the bathymetric zone under discussion. In her monograph
of the western Atlantic Alcyonaria, DEICHMANN {1936) lists two
ellisellid genera in the West Indies, viz. Scirpearia (properly Elli-
sella) and Nicella, and T have recently transferred the genus Riisea
from the Chrysogorgiidae to the Ellisellidae (Baver 1955), bringing
the total to three. The Indo-Pacific genus Junceella as recorded in
the Atlantic (DEICHMANN 1936, p. 204) seems to be based upon an
Ellisella with unusually asymmetrical spicules, or upon an error
of labelling, or both (BAYER 1958, p. 384, 386). Three others genera,
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also of the Indo-Pacific region, complete the family. The Primnoi-
dae, following the same author, is represented in the Atlantic by
seven genera. (Table 5)

TABLE b

ZoOOGEOGRAPHIC RELATIONSHIPS OF WEST INIMAN
ELLISELLIDAE AND PRIMNOIDAE

Eilisellidae Primnoidae
Species Genera Species Genera
(10 (3) {16) (7)
Endemic western Atlantic 10 (100%,) | 1 {33%) 2(75%,) 0
West Atlantic and Panamic
{= ‘Amphi-American’}) . G 0, 0 0
West Atlantic and East Atlantlc
(= ‘Amphi-Atlantic’) : 0 0 4 (25%) 0
West Atlantic and Indo- Pacn‘l(_ i
{including circomtropical) . . 0 2 {669%) ¢ | 7 (100%,)

In the West Indian region we find less generic endemism in the
gorgonian familics of the deeper waters than in those of shallow-
water habitats. Among the ellisellids, a family with strong affinity
for the shallower waters, a single monotypic genus is restricted to
the warm western Atlantic. On the other hand, the genera of
Primnoidae, a family with strong affinity for the decper waters,
show no endemism in the western Atlantic and even the percentage
of species endemic there is low if compared with that of other
families. It is apparent that the Atlantic Ocean forms a barrier to
trans-Atlantic migration of alecyonarians living in moderate depths,
but not to those of the deeper waters.

AMPHI-AMERICAN AND AMPHI-ATLANTIC DISTRIBUTION

The amphi-American element in the West Indian fauna obviously
must consist of only those genera and species that have persisted
unchanged since the interruption of a continuous Atlantic-Pacific
American fauna. This element is represented in shallow water by
the genera Muricea {Plexauridae), Lophogorgia and Pacifigorgia
(Gorgoniidae), and Renilla (Pennatulacea) with its species reniformis
and miilleri; of these, the genus Lophogorgia is circamtropical rather
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than strictly amphi-American. In deeper waters the picture is
clouded by lack of reliable information on the Pacific coastal fauna,
although the genera Telesto, Anthothela, Swiftia, Thesea, Callo-
gorgia, Plumarella, and probably others, occur on both Atlantic
and Pacific coasts of the Americas. Most, if not all, of these genera
are circumtropical rather than amphi-American.

Correspondingly, any amphi-Atlantic elements must represent
genera or species that are or were distributed continucusly between
the two areas, or that have remained stable since continuity existed.
In shallow water, only two genera, Lophogorgia and Telesto, are
definitely common to both sides of the Atlantic, and both of them
are circumtropical genera. The only reported shallow-water amphi-
Atlantic species, Lophogorgia sanguinolenta, appears from all indi-
cations to be two distinct species. The fact that no members of this
large circumtropical genus occur on both sides of the Atlantic indi-
cates that there is now little or no faunal interchange and that the
areas have been isolated, at least as far as gorgonians are concerned,
for a long time. It appears that a truly amphi-Atiantic element
exists only in the deep-water fauna, among species of the Primnoi-
dae and perhaps also the Paramuriceidae and Anthothelidae.

Thus, we have a definite amphi-American element in the shallow-
water Octocorallia, but no demonstrable amphi-Atlantic fauna; in
deeper water there certainly are both amphi-American and amphi-
Atlantic elements and, although their extent is not known, they
probably are not large.

TETHYAN DISTRIBUTION

Tables 3 and 5 and the foregoing discussion have shown that there
is no strictly amphi-Atlantic element in the shallow-water gorgo-
nians, and only a small one among the deeper-water forms. The
genera common to the eastern and western shores of the Atlantic
are mostly circumtropical rather than amphi-Atlantic, and since
many of them are warm-water groups, they have no possible mi-
gration route from ocean to ocean. Consequently, they have at
present a highly discontinuous distribution, groups of species being
isolated in the western Atlantic, eastern Atlantic-Mediterranean,
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Indo-West Pacific, and eastern Pacific by continental land masses,
the East Pacific Barrier, and the Atlantic Barner.

Exman (1953, p. 40) points out that the warm-water fauna of the
western Atlantic has a somewhat closer relationship with the Indo-
Pacific than has that of the Pacific coast of the Americas. Although
it is not correct as stated by EXKMAN that no species of Gorgonellidae
(== Ellisellidac) occur along the western shores of America, a
number of paramuriceid genera, e.g., Bebryce, Villogorgia, and
Placogorgia, which are otherwise circumtropical, do show such a dis-
tribution. Others, such as Swiféia, definmtely occur on both American
coastsaswell asin the Indo-West Pacific. In contrast, the genus Coral-
lium skips the western Atlantic but occurs from the castern Atlantic
through the Mediterranean, Indian Ocean, Malay Archipelago and
Japan, east to Hawaii and Guadelupe Island off the Mexican coast.

As suggested by StiasNy (1936, p. 39-42), this discontinuity
certainly finds its best explanation in the Tethys Sea, a great body
of water that girdled nearly the entire earth until the time of the
middle Tertiary and made possible the existence of a continuous
circumtropical Tethys fauna.

The strongest manjfestation of the Tethyan distribution is found
in the warm-water alcyonarians living at moderate depths, many of
which have groups of species in both Atlantic and Indo-West Pa-
cific which must have been isolated since sometime toward the
middle or end of the Tertiary, but which still clearly retain their
generic identity.

The high degree of generic and specific endemism in tropical
American reef alcyonarians is indicative of profuse development of
the two predominant families in this arca, and the low amphi-
American element suggests that the Atlantic and Pacific American
faunas have reached their present state of development in rather
recent times, i.e., since the closure of the Central American portals.
The West Indian reef fauna is therefore a young fauna, but one with
its heritage in the Tethys. The West Indian shelf, slope, and deep-
sea alcyonarian fauna owes its characteristics not only to the old
Tethys Sea with its continuous circumtropical fauna, but alse to
the more stable conditions at greater depths, which have not
stimulated evolution beyond the specific level.



SUMMARY

The alcyonarian fauna of the West Indies is prolific and con-
spicuous and has been known for many years, with the natural
result that a great many more species have been described than
actually exist. The deep-water fauna, which received little attention
prior to the work of VERRILL, was thoroughly reviewed by
Dricumann in 1936, The shallow-water and reef fauna was the subject
of a series of extensive papers by KUKENTHAL and his collaborators,
Kunze, Moser, Riess, BIELscHOwsKY, and ToEepLITZ, but this
ambitious study appears to have been based upon inadequate col-
lections and its usefulness is seriously limited by the number of
synonyms and misidentifications that it contains. No comprehen-
sive survey of the fauna exists, and there is no satisfactory guide
for the identification of specimens,

This paper, which was prepared at the request of Dr. P.
WacENAAR HUMMELINCK, Secretary of the Stichting ‘Natuurweten-
schappelijke Studiekring voor Surtname en de Nederlandse Antillen’
(Foundation for Scicntific Research in Surinam and the Nether-
lands Antilles), forms such a guide and at the same time reviews
the fauna to the extent permitted by the collections in hand and
the literature. With Dr. HuMMELINCK's collection of West Indian
octocorals serving as a nucleus, the pertinent material in the col-
lections of the U.S. National Musewmn was critically revised and
correlated with the literature in order to gain an accurate picture
of the known fauna. As a result of this study, it was possible to
recognize 75 species of alcyonarians belonging to the orders
Telestacea, Alcyonacea, Gorgonacea, and Pennatulacea inhabiting
the reefs and shallow waters of the warm western Atlantic. An ad-
ditional 21 species from deeper water are also included for compara-
tive purposes or because they inhabit the transitional zone just below
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the region of active reef growth. Seventeen species and a few growth
forms are described as new to science. Each species is diagnosed and
illustrated with drawings of the details of spiculation and, in the
case of new or especially common species, photographs of the co-
lonial form. Taxonomic keys with couplets illustrated for clarity
are provided to facilitate the identification of specimens. The
species described in this paper are arranged as indicated in the Table
of Contents (p. 3-7).

A total of 96 species are described from the region including the
Bermudas, the southeastern coast of the United States, the Baha-
mas and Antilles, and the east coast of South America south to the
reefs of Brazil. Of these, 52 species occur in the reef habitat proper
or closcly associated with it, and another 23 species occur in depths
of 25 fathoms or less. The orders Telestacea, Alcyonacea, and Pen-
natulacea are togehter represented by only 13 species within the
bathymetric limits set forth, the remaining 83 belonging to the
order Gorgonacea, The littoral and reef-dwelling representatives
of the last-named order belong for the most part to the two families
Plexauridae and Gorgoniidac, which include 35 and 34 species
respectively. When the shallow-water alcyonarian fauna is added
to the deep-water fauna as reported by DEICHMANN, a total of
196 species is revealed for the area. This is a fauna of only modest
proportions when compared with that of the East Indies, where
some 445 species (exclusive of Pennatulacea) were obtained by the
‘Siboga’ Expedition, but nevertheless, the gorgonians are the domi-
nant sessile animals on many of the reefs of Florida, the Bahamas,
and the Antilles. This dense population consists chiefly of about
a dozen species, all the others being rare or of local occeurrence,
so it appears that the reef fauna is rich in individuals but poor in
specles,

The distribution of alcyonarians is influenced by a variety of
factors, among them salinity, temperature, illumination, depth of
water, and character of the bottom. It is not possible to single out
any one factor as the most important, since they all interact closely,
but there is no doubt that temperature is one of the most influential,
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Although temperature requirements and tolerations have not been
determined experimentally for alcyonarians, they can reasonably
be assumed to parallel more or less closely those of the principal
reef-formers. It has been observed that formation of reefs does not
take place in waters that drop below 68°F. for any appreciable
period during the winter. Since active growth of reefs occurs at
Bermuda, the northernmost limit of the West Indian fauna, its
annual minimum temperature of 66°F, may be taken as the limit
for reef formation in the West Indian area. Tropical alcyonarians
occur up to this minimum isotherm of both coasts of Florida.

Most alcyonarians are stenohaline and require salinities within
the range found in the open sea. However, the occurrence of a few
species, such as Leplogorgia setacea of the southeastern coast of the
United States, in the brackish inshore waters of bays and river
mouths indicates that a limited degree of euryhalinity does occur
in the Octocorallia.

A rough and solid bottom is apparently as necessary for the at-
tachment of gorgonian planulae as it is for those of madrepores, and
the importance of this requirement is clearly demonstrated on the
west coast of Florida, where reef communities gain a foothold only
on the scattered solid outcrops on an otherwise broad, sandy shelf.
A few species of Gorgonacea are known to live unattached, the
colomies apparently doing so in some cases because no suitable
objects were available for attachment, in others because they were
broken loose from their original solid support but continued to live
in a prone position. Certain deep-water gorgonaccan groups
(families Chrysogorgiidae and Isididae) that inhabit areas with a
scarcity of solid material are able to adapt the form of their holdfast
to the conditions present at the time of metamorphosis, producing
aither a calcareous basal disk for attachment to shells and stones,
or a branched, rootlike process for anchoring the colony firmly in
a muddy bottom. The pennatulaceans, which are adapted for life
on soft hottoms, require either sand or mud and therefore are not
found closely associated with reef communities.

The octocorals of the reefs are restricted bathymetrically to the
upper 25 fathoms of water, perhaps because of their symbietic
zooxanthellae, which require sunlight for the process of photo-
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synthesis, but the physiological relationships of zooxanthellae and
their coelenterate hosts are in general less clearly understood in the
octocorals than in the madrepores, so the cause of the bathymetric-
photic correlation cannot be stated in general terms. Obviously,
the vertical distribution of those octocorals that are dependent upon
their zooxanthellae for nutrition is governed by the physiological
requirements of the algae. In those octocorals that are nutritionally
independent of their zooxanthellae (as appears to be generally the
case among scleractinian corals) other ecological factors must limit
bathymetric distribution.

In the West Indies, almost all of the shallow-water octocorals,
which represent 389, of the total known fauna, belong to the
two families Plexauridae and Gorgoniidae. Very few members of
these families extend downward below 25 fathoms, and very few
members of the deep-water families venture into water shallower
than this. In the East Indies, where a rich tropical alcyonarian
fauna exists, 599%, of the species taken by the ‘Siboga’-Expedition
lived in depths shallower than 50 meters, but this fauna is inordi-
nately rich in groups poorly represented in the West Indies, where
85%, of the species arc gorgonaceans. In both regions, somewhat
more than 40% of the gorgonaceans occur in depths less than 50
meters,

The alcyonarians are an important component of the reef com-
munity, perhaps more so in the West Indies than elsewhere in the
tropics because of the great profusion of a few conspicuous forms
in the reef habitat. They provide sheiter and sustenance for a wide
array of casual associates, epizoa, commensals, and parasites,
ranging from other coelenterates to fishes. Moreover, when they
die they liberate great quantities of calcareous spicules which are
then available for incorporation into the general mass of the reef.

The alcyonarian fauna of the warm parts of the western Atlantic
shows a high degree of endemism and only indistinct subdivision
into smaller faunal regions. It is possible to distinguish a Carolinian
fauna occupying the southeastern coast of the United States, with
part of its species occurring only along the Atlantic coast and part
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of them with isolated populations in the northern Gulf of Mexico.
At least three species follow the continental cocast more or less
continuously from the Carolinas to Brazil. This is basically a conti-
nental fauna and its species do not range out into the West Indian
islands.

The fauna of the West Indies is essentially an insular fauna and
it suffers depletion wherever it invades continental coasts. The
largest number of reef dwelling species seems to occur in the
northern islands of the Lesser Antilles, the Greater Antilles, and
the Florida Keys. At the present time, more species are known
from the last-named locality than from the islands of the Greater
Antilles, but it has certainly bLeen more thoroughly explored.
Intensive collecting will probably reveal an even larger number
of species in the northeastern part of the Antilles. Antillean species
extend along both coasts of Florida northward to about the 66°F.
minimum surface isotherm, but their number is sharply diminished.
A small group of the hardiest species reaches Bermuda, which is
the northernmost outpost of the West Indian fauna.

Records indicate that the Antillean fauna becomes attenuated
also toward the southern islands of the Lesser Antilles, and the
Leeward Group along the coast of South America has a fauna
comparable in many respects with that of Bermuda. However, the
fauna of Bermuda is restricted by the low temperature of the water
during midwinter (66°F), a limiting factor that does not exist at the
low latitude of the Leeward Islands. The fauna must instead be
restricted by other ecological factors, perhaps imposed by the
proximity of the continental coast.

The aleyonarian fauna of the reefs of Brazil, although composed
largely of West Indian genera — Plexaurella, Muriceopsis, Lopho-
gorgia — shares few species, perhaps no more than three or four,
with the Antillean region to the north, and is probably the most
distinct of the subregions of the western Atlantic.

Within the broad limits of the warm western Atlantic faunal
region, extending from Bermuda south to Brazil, we can distinguish
an insular Antillean fauna centered in the northeastern part of the
Antilles; a continental Carolinian fauna along the southeastern
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Atlantic seabord, some of its species with disjunct populations in
the Gulf of Mexico and some following virtually the entire coastline
from thc Carolinas to Brazil; and a Brazilian fauna extending
northward along the South American coast as far as Trinidad.

The presence in the West Indies of Alcyonarian genera known
also in the tropical Indo-West Pacific can be explained only on the
basis of former faunal continuity. The presence of a small amphi-
American element clearly points to the existence of a continuous
East Pacific-West Atlantic (or trans-American) fauna during the
past, and the high level of endemism in the West Indian region
suggests a subsequent rapid development of a new fauna from
remnants of the old, left behind after closure of the Central Ameri-
can seaways. The distribution of modern alcyonarians corroborates
the former existence of a great equatorial sea, the Tethys, that
permitted circumtropical distribution of marine animals, which
geology tells us existed during much of Earth’s history between
the Cambrian and the Tertiary.

POST SCRIPT

During the many months this volume has been in press, many new specimens
and new observations have become available to me, requiring more or less extensive
revisions at several points in the text. Such alterations must obviously result in
some inconsistencies in the general discussions, and T hope that the most obvious
of these have been corrected. For those that have escaped, T beg the reader’s in-
dulgence. I would like to take this opportunity to express once again my sincere
appreciation to the Editor, Dr. P. WacENAarR HUMMELINCK, and to the publishers
Messrs. MarTINUS N1JHOFF, for their continaed patience and willing assistance
whereby my wishes have been transformed into type. Without them, this bock could
not have come into being.



SUGGESTIONS FOR FURTHER STUDY

1t has been shown in the foregoing pages that the characters upon which the
classification of octocorals depends — e.g., the ramification and general form of the
entire colony, the size, shape and color of the spicules, and the development of
anthocexdial armature in the polyps — are subject to a degree of variation and inter-
gradation that imposes an uncomfortably large element of doubt upon the resultant
system. These perplexities will be dispelled only when the influence of the environ-
men< upon the morphological features of the colonies is fully understood. Even
large suites of specimens from many localities fail to provide such understanding,
and it is now becoming obvious that only through an experimental approach will
the answers to many questions be found. The West Indian region — i.e., southern
Florida, the Bahamas and Antilles — provides one of the richest grounds in the world
for rcef-dwelling gorgonians, with several marine laboratories at which experiments
in controlled ecology could readily be undertaken.

Bv the simple technique of transplanting young colonies on tiles, some of the
easily recognized forms — e.g., Pseudoptevogovgia acevosa and P. americana, Plevo-
gorgia anceps and Pt. citvina, Plexawva flexuose and P. homowmalla, Plexawrella
dickotoma, and Muricea muricata — could be moved about from one situation to
another, where the principal environmental factors, including current, temperature,
salinity, and light, could be measured and recorded and their effects upon the
growing celonies determined. It is known that currents have a marked effect upon
the branching of reef corals, millepores, and calcareous algae {ABE 1937, p. 309) and
they probably exert a similar influence upon the growth form of gorgonians. However,
the influence of environmental factors upon the size and shape of the skeietal
spicules of octocorals is as yet completely unknown, but possibly could be deter-
mined by repeated examination of the spicules formed at the growing tips of colo-
nies transplanted into habitats with selected environmental characteristics, and
comparison with samples taken before they were moved. The resultant information
would be invaluable in defining the limits of ecological variation within species and
could well provide a new and solid foundation for the identification and ¢lassification
of the Octocorallia.

Until studies of this kind are undertaken to determine valid means of defining
species and their ecological variants, classification of the octocorals will remain
subject to changes imposed by the differing taxonomic interpretations emploved
by various workers, and instability inevitably will prevail.
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