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ABSTRACT

The predominance of Gorgoniidae and Plexauridae in the shallow-water
alcyonarian fauna of the West Indian and warm-water east Pacific regions
is noted. The family Gorgoniidae is briefly characterized and its subdivi-
sions down to genus defined. The subfamily designations Gorgoniinae and
Lophogorginae are established. The nature of spiculation and external
morphology is described and the significance of certain features in estab-
lishing an evolutionary sequence is explained. At the present time, two
distinct lines of evolution can be detected within the family: one, well
established and differentiated, characterized by simple spindle sclerites,
centered as a whole in the American tropics but the most generalized
species of world-wide warm-water distribution; and a second, less clearly
differentiated but closely paralleling the development of the first, char-
acterized by modified spicules, and limited to the Antillean region. The
modern distribution is interpreted with the help of palaeogeography, which
reveals Tertiary marine seaways through Central America. During the
period of interoceanic communication, the homogeneous Atlantic-Pacific
gorgonian population probably consisted of spindle-bearing species which
had begun to undergo differentiation of branching pattern and were at the
“anastomosed fan” level; spicular differentiation toward disk spindles had
probably commenced also, since some Atlantic species have disk spindles
nearly as well developed as those of typical Pacific Eugorgias. As the
Pliocene wore on and interoceanic communication came to an end, the
Gulf-Caribbean area apparently suffered changes in conditions that caused
all but the hardiest species, or those in areas still reasonably favorable for
gorgonian growth, to die out. In the subsequent ages, there has arisen from
the small nucleus of undifferentiated species that survived, an entire new
lineage which has flourished and now occupies as dominant a position in
the shallow Caribbean waters as the relatively unchanged group from
whose ancestors it arose still does in the eastern Pacific. It has followed
much the same road of morphological development, but the physiological
adjustment that the isolated eastern segment of the fauna achieved in the
struggle for survival was accompanied by modification of spicule type from
which developed the scaphoid sclerites that characterize all members of the
lineage. That it is a newer group than the spindle lineage is suggested by
the low level of differentiation between species. In the West Indian region
the old spindle lineage now occupies a subordinate position and has not
continued to develop as it has on the west coast of the Americas, where an
extensive array of species has evolved.

Perhaps nowhere else in the world have the gorgonian corals at-
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tained such a prominent place in the coral reef fauna as they have
in tropical American waters. Upon the Indo-Pacific reefs, which one
thinks of as representing the very pinnacle of coral reef development,
they are a minor element, largely replaced by their less elegant, though
more ponderous, relatives, the Alcyonacea (Nutting, 1924, page 56).
But on almost any reef or rocky bottom from Bermuda to Bahia,
sea-fans and whips may be found in countless thousands, often com-
prising the most spectacular feature of submarine topography down
to a depth of ten fathoms or so?. Likewise from La Paz to Peru they
flourish, although true reefs appear not to be developed in this region
(Galtsoff, 1950, page 27).

These vast gorgonian “sea-gardens” of the tropical Americas are
made up almost exclusively of species belonging to but two families,
the Gorgoniidac and the Plexauridae’. Certain peculiarities in the
distribution of the gorgoniid genera prompted an investigation aimed
at explaining these phenomena, and in the pages that follow I shall
set forth the results and conclusions of this search. Before proceeding
farther, however, it might be well to summarize the features considered
in the classification of the Gorgoniidae, for the benefit of those not
acquainted with the group, and to define my concept of the genera
under consideration for those who are.

Since the earliest days of binominal systematics, when the Gor-
goniidae included (as a genus: Linnaeus, Pallas, Ellis & Solander; as
a family: Blainville; as an order: Lamouroux) practically all horny
Octocorallia, the family has been restricted more and more until now
it includes only those forms in which the calcareous spicules are less
than 0.3 mm. in length, sculptured with regularly disposed girdles of
complicated tubercles (“warts™), the anthocodiae are relatively un-
armed, at most with but a few characteristically shaped flat rods
en chevron beneath each tentacle, the horny axial cylinder is weakly
loculated if at all, and is perforated by a relatively narrow, chambered
central chord, and in which the branchlets are usually quite slender,
with a thin cortex.

The basic spicule type, the symmetrical spindle with transverse belts
of wart-like tubercles (Fig. 1, a), has been modified in various ways,
and these modifications are the recognized criteria for the major sub-

2A. Agassiz, 1895, pp. 236, 237 (Bermuda); Nutting, 1895, p. 192 (Bahamas); Nutting,
1919, pp. 109-110 (Barbados); Hartt, 1870, p. 209 (Brazil).

3The genus Muricea, commonly considered the type of another family, actually belongs in
the Plexauridae and has little to do with the other “Muriceidae” which are not reef-dwelling
forms.
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FiGure 1. Gorgoniid spicule types.
a. Typical spindle of Pacifigorgia media (Verrill).
b, c. Short and long capstans of Pacifigorgia media (Verrill).
d. Unilaterally spined spindle of Leprogorgia stheno (Bayer).
e. Scaphoid of Gorgonia flabellum Linnaeus.
f. Scaphoid of Pterogorgia guadalupensis Duchassaing & Michelin.
g. Scaphoid of Antillogorgia acerosa (Pallas).
h-j. Disk-spindles of Eugorgia rubens Verrill. Profile and two oblique views.
k. Disk-spindle of Leptogorgia viminalis (Pallas) [—L. virgulata (Lamarck)].
Profile view.
1. Bent spindle of Pacifigorgia media (Verrill). Compare with true scaphoids,
figs. e-g.
All figures drawn to the same scale, x420.
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division of the family. The habit of branching, which shows progres-
sive development from simple or sparsely branched whip-like forms,
through bushy, pinnate and reticulate-flabellate facies, and finally to
broad, leafy fronds, provides a series of characters useful in estab-
lishing generic limits. Variations in the size, sculpture and coloration
of the spicules, in the form and arrangement of the branches, and in
the secondary development of the coenenchyme, provide a basis for
the classification of species.

Briefly outlined below is the subdivision of the family Gorgoniidae
which is here recognized. A comparison with my earlier paper (1951)
on the nemenclature of this group will reveal certain changes which
have been made for zoological reasons brought to light by later
studies.

Family GORGONIIDAE
Subfamily LOPHOGORGIINAE

The spicules are only straight spindles or derivatives, never canoe-shaped
scaphoids (Klammern).
A. The spicules are all straight spindles with uniformly, symmetrically
developed tubercles, and often also blunt spindles (capstans),
likewise symmetrical. '

1. Lophogorgia H. Milne Edwards & J. Haime, 1857. Type, Gor-
gonia palma Pallas, 1766 = Gorgonia flammea Ellis & Solander,
1786 [Cap de Bonne-Espérance], by monotypy.

The branches are long and whip-like, or shorter and more
or less distinctly pinnate, oriented in one plane, or bushy; in old
colonies the branches may be somewhat flattened. [East Indies,
northern Australia, west America, Caribbean, Mediterranean,
cast, south and west Africa; 30 species. |

9

. Pacifigorgia F. M. Bayer, 1951. Type, Gorgonia stenobrochis
Valenciennes, 1846 [west coast of Central Americal, by orig-
inal designation.

The branchlets anastomose to form a fan-like network, in
one plane. The spicules are capstans and simple spindles; the
latter, if curved, never have the tubercles of the convex side
reduced or absent (Fig. 1, 1). [West coast of Mexico and Central
America, including the Galapagos; Trinidad; Brazil; about 15
species. |
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3. Phycogorgia H. Milne Edwards & J. Haime, 1850. Type, Gor-
gonia fucata Valenciennes, 1846 [west coast of Central and
South Americal, by original designation.
The branches are flat, foliate fronds with a lamellar axis. The
spicules are blunt capstans. |Mazatlan to Chile.|

B. The characteristic spicules are spindles with the transverse girdles
of tubercles fused to form disks, more or less eccentrically placed
on the long axis of the spicule due to asymmetrical development
(Fig. 1, h-j).

l. Eugorgia A. E. Verrill, 1868. Type, Leptogorgia ampla Verrill,
1864 [Margarita Bay, Lower California], by subsequent desig-
nation, Verrill, 1868, p. 386.

The principal type of sclerite is the disk-spindle (the “double-
wheels” of Verrill’s descriptions); ordinary spindles with sym-
metrical sculpture are present in small numbers in some species.
The anthocodiae are unarmed. [West coast of the Americas
from southern California to Peru; 9 species. |

While this paper was in press, material of a Eugorgia-like gorgon-
ian with anastomosing branches was received from Dr. Cadet Hand
of the University of California. These specimens may justify the estab-
lishment of a new genus at the Gorgonia-Pacifigorgia level of devel-
opment, and certainly suggest a continuing divergence of the disk-
spindle offshoot in a direction similar to that taken by the spindle
and scaphoid lines.

2. Leptogorgia H. Milne Edwards & J. Haime, 1857. Type, Gor-
gonia viminalis Milne Edwards & Haime, 1857 = G. viminalis
Esper, 1791, ? = G. viminalis Pallas, 1766, = Plexaura viminea
Valenciennes, 1855, = G. virgulata Lamarck, 1815 [in dem
Hafen bey Charlstown in Stid-Carolina|, by subsequent designa-
tion, Verrill, 1868, p. 387.

The shorter spindles show more or less complete fusion of the
tubercles of the transverse girdles into disks (Fig. 1, k). Near
the branch tips, long spindles with tubercles unilaterally de-
veloped as smooth, conical processes (Fig. 1, d) are common; in
the inner layer of cortex there are symmetrical spindles. The
anthocodiae have a weak crown. [Southeastern states, Gulf of
Mexico, Caribbean; 4 species. |
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Subfamily GORGONIINAE

In addition to straight spindles there are modified forms, more or less

canoe-shaped in profile, with the tubercles of the convex side unde-

veloped (scaphoids, Klammern or crampons; Fig. 1, e-g); disk-spindles
are never present.

A. The coenenchyme may be somewhat flattened but it is not devel-
oped as broad expanded flanges with zooids in a groove along the
edge, nor as querciform leaves.

1. Antillogorgia F. M. Bayer, 1951. Type, Gorgonia acerosa Pal-
las, 1766, by original designation [West Indies|. [= Ptero-
gorgia of many authors, but not of Ehrenberg. |

The branchlets are pinnately disposed and more or less
strictly in one plane. The major branches are in one plane or
not, colonies often forming large, feathery bushes. The spicules
are spindles and slender scaphoids. [Exclusively West Indian; 5
species. |

2. Gorgonia Linnaeus, 1758. Type, Gorgonia flabellum Linnaeus,
1758 [West Indies|, by subsequent designation, Verrill, 1868,
p. 386. |= Rhipidigorgia Valenciennes, 1855. Type, G. flabel-
lum Linnaeus, 1758, by subsequent designation, Verrill, 1868,
p- 385. In an earlier paper, I erroneously attributed this type
designation to Bielschowsky, suggesting that the name could
have been saved by a different choice. Obviously, however, the
situation was already out of her hands, and the responsibility
rests with Verrill. ]

The branchlets anastomose to form reticulate, fan-like col-
onies from which free twigs sometimes issue at right angles.
The spicules are in the form of symmetrical spindles and stout
scaphoids. [Exclusively West Indian; 1 certain, 2 doubtful
species. |

B. Phyllogorgia H. Milne Edwards & J. Haime, 1850. Type, Gorgonia
dilatata Esper, 1806 [das Meer des siidlichen America], by orig-
inal designation. [= Hymenogorgia Valenciennes. |

In this genus the horny axis is loosely reticulated but the coen-
enchyme is greatly expanded, filling in the meshes to form thin,
flat fronds suggestive of oak leaves. The spicules are spindles and
stout scaphoids. [Brazil; 1 species. |



Bulletin of Marine Science of the Gulf and Caribbean [3(2)

106




1953] Bayer: Family Gorgoniidae 107

C. Pterogorgia Ehrenberg, 1834. Type, Gorgonia anceps Pallas, 1766
[Mare Americanum|, by subsequent designation, Milne Edwards
& Haime, 1850, p. Ixxx. [== Xiphigorgia Milne Edwards & Haime,
1857.]

The branching pattern in this genus is lax, openly whip-like or
more bushy, depending upon habitat. The coenenchyme is ex-
panded along the branches into two, three or four thin, longi-
tudinal flanges into the edges of which the zooids retract. The
spicules are very coarsely tuberculate, stubby spindles and scaph-
oids. [Exclusively West Indian; 3 species. |

These gorgoniid genera show a rather uniform progression in the
complexity and specialization of the colonial form and of skeletal
units, and it is most tempting to speculate therefrom as to their natural
relationships, although the complete absence of palaeontological evi-
dence reduces such speculations to the level of considered opinion.

The most significant feature of gorgonian colonies, from a syste-
matic standpoint, is their spiculation, for the sclerites are less likely to
reflect the effects of certain ecological factors upon the colony than
are other structures.

The simple monaxial rod more or less pointed at both ends (i.e., a
spindle) and ornamented with tubercles, spines or ridges, is a type of
spicule found throughout the Octocorallia (except in the Coenothe-
calia, which lack spicules altogether). Although there are species
which lack spindles in every order and probably in every family, they
are few in number. The almost universal presence of this one spicule
type is viewed as an indication of a primitive condition, and the de-

Ficure 2. Branching patterns of gorgoniids.

a. Frondose with a weakly anastomosed, reticulate axis. One genus, Phyllo-
gorgia, of the scaphoid lineage.

b. Frondose with lamellar axis. One genus, Phycogorgia, of the spindle lineage.

c. Reticulate, derived from the close-pinnate type. One genus, Gorgonia, of the
scaphoid lineage.

d. Reticulate, derived from the open-pinnate type. One genus, Pacifigorgia, of
the spindle lineage.

e. Close-pinnate. All species of Antillogorgia and some Lophogorgia.

f. Open-pinnate. Many species of Lophogorgia, some of Eugorgia.

g. Simple lateral or whiplike. Certain species of Leptogorgia, Lophogorgia
and Fugorgia produce this type of colony. Its basic ramification may follow
either a lateral (i.e., very open pinnate) or dichotomous pattern; the end
twigs may be greatly elongated. The branching of Pterogorgia (—=Xiphi-
gorgia) also follows this simple plan.
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velopment of various modifications as representing evolutionary pro-
gression. These modifications, in the Gorgoniidae, are essentially
four: (1) shortening of the axis with the number of tubercle whorls
reduced to two, with terminal clusters (Fig. I, b, c); (2) unilateral
development of the tubercles of one side to form conical or spine-like
processes (Fig. 1, d); (3) terminal bending of the axis, in one plane.
to form a spicule canoe-shaped in profile with the tubercles of the con-
vex side reduced or absent (Fig. 1, e-g); (4) the fusion of the tuber-
cles to form disks (Fig. 1, h-k).

Superimposed on the spicular features is the gross morphology of
the colony as a whole. This may reflect the effects of the external en-
vironment, especially of currents and wave action, although there are
certain basic characteristics which apparently are never modified by
the environment. Thus, a Gorgonia or a Pacifigorgia will always form a
reticulate colony by anastomosis of the branches, though external
factors may largely determine the size of the meshes, the diameter of
the twigs, the growth of free lateral twigs at right angles to the plane
of branching, or the production of secondary fans from the main fla-
bellum. In general, the colonial form increases in complexity from a
simple whip, through openly branched (Fig. 2, e-g) to reticulate
forms (Fig. 2, ¢, d), ultimately reaching the frondose development
characteristic of Phyllogorgia and Phycogorgia (Fig. 2, a, b).

SPICULES
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In the representation given above, the genera are arranged in order
of complexity of growth form, from the simple, open pattern of
Lophogorgia to the leafy fronds of Phycogorgia and Phyllogorgia. The
right half of the diagram shows the scaphoid-bearing genera of the
Atlantic, the left half the spindle genera of predominantly Pacific
distribution. Perhaps the divisions appear to be founded on relatively
minor variations, still it is even more obvious that the only alternative,
to treat all of these genera as mere variations within an all-inclusive
Gorgonia, would be a century’s stride backward from reality.

Virtually nothing is known about the environmental factors which
govern the distribution of Gorgonacea, although something can be
inferred from a comparison with the stony corals. A suitable solid
support is required (only a few deep-sea species can adapt themselves
to life upon both rocky and muddy bottoms) and if it is not present,
planulae presumably will not develop (Cary, 1914, page 84). The
chemical composition of the seawater is unquestionably important in
restricting gorgonian distribution, and the variations in salinity, oxygen
content, and other critical factors, which gorgoniids can tolerate are
probably about the same as for hermatypic scleractinians, the dis-
tribution of which roughly corresponds to that of the Gorgoniidae in
general. Heavy sedimentation is not conducive to a flourishing gor-
gonian population, at least in the West Indian region. However, just
as some Scleractinia can live in muddy water, there are species of
gorgonians which thrive in conditions probably intolerable to most
reef species. Notable among these is the common Leptogorgia of in-
shore waters from Chesapeake Bay south to Texas, which flourishes in
perpetually muddy water. Perhaps the one most important feature in
distributional control is temperature, and it may well be instrumental
in maintaining the peculiar disjunct distribution characteristic of such
species as Leptogorgia virgulata and Muricea pendula. These species,
along with numerous other invertebrates, are now absent from the
southeastern part of peninsular Florida though specimens from the
upper Gulf coast are indistinguishable from those from South Caro-
lina. These were probably continuous populations when Florida was
under water, even though some factor, probably temperature, now
keeps the two moieties from rejoining along the present day lower
Florida coast. Whether the free-swimming planula-stages of L. virgu-
lata and M. pendula are of sufficiently long duration for offspring of
the Gulf populations to become established on the Carolina coast, and
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thus contribute genetically to the populations of that region, is un-
known.

The Recent distribution of gorgoniids is rather narrowly limited.
With the exception of Lophogorgia, which occurs also on both coasts
of Africa, in the Mediterranean, and in the East Indies as well as in the
Americas, it is exclusively a tropical American family. The scaphoid-
bearing group of species is restricted to the West Indian region, while
the group lacking scaphoids is principally west American. As nearly
as I have been able to determine, there are about 27 species of
Lophogorgia, 22 of which occur on the Pacific coast. Since the African
and East Indian species do not occur in American waters, they will not
be considered further. This genus alone of all gorgoniids now enjoys a
wide distribution, but even it is nowhere rich in species except on the
west coast of Central America. The known gorgoniid genera display-
ing any degree of specialization are exclusively tropical American,
both Atlantic and Pacific. One possible conclusion to be drawn from
this observation is that a relatively primitive Lophogorgia was once
widespread, but has continued to flourish and differentiate only in
those regions particularly suited to its development, the Americas. Of
course, it is also possible that all of the genera were formerly of wider
occurrence, but have lately died out except in American waters. Were
this the case, however, we should expect to find traces of the other
genera along with Lophogorgia in widely separated localities. Perhaps
we shall, but since the days of great explorations have come to a close
without their being found, their discovery now seems improbable.

There appear to be upwards of 60 recognizable species of Gor-
goniidae at present living on the two coasts of the Americas and in the
adjacent islands. Most striking is the fact that all of the species char-
acterized by the peculiar canoe-shaped spicules called scaphoids are
confined to the Caribbean area. Similarly, those species with strongly
modified disk-spindles and few symmetrical spindles are found only on
the Pacific coast, while those with the disk-spindles moderately devel-
oped and abundant unilaterally spinous spindles are entirely Atlantic.
The genus Pacifigorgia, especially well developed in the Gulf of Cali-
fornia and Panama Bay, has been found only in the eastern Pacific,
with a single exception—which occurs in Trinidad.

A preliminary tally shows that on the Pacific coast there are 22
species of Lophogorgia, 14 of Pacifigorgia, 9 of Eugorgia, and 1 of
Phycogorgia, whereas in the Atlantic Lophogorgia is represented by
only 5 species and Pacifigorgia, by a single relict species. The strictly
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Atlantic genera Antillogorgia, Gorgonia, Phyllogorgia, Pterogorgia
and Leptogorgia are represented by 4, 1, 1, 3 and 4 species, respec-
tively.

Even though there is no published palacontological evidence to
assist in the interpretation of these observations, the palacogeography
of the Caribbean region is significant. Schuchert (1929) points out
that there was open communication between Atlantic and Pacific (and
thus the faunas were potentially continuous) in two places at different
times. The earlier of these was the Panama-Costa Rica marine portal,
which opened late in the Eocene and finally closed at the end of the
Miocene, a period perhaps in excess of 30 million years (Knopf,
1949). Evidence is conflicting, however, and it is thought possible that
the Panama-Costa Rica area was emergent during most of the Oli-
gocene, so that the oceanic portal may only have been open during
the late Eocene and again in Miocene time. Perhaps more significant
to the present study is the later, more northerly Tehuantepec portal.
Of it Schuchert says, “However, another but short-lived marine portal
came into existence, this time to the north of Central America across
the Isthmus of Tehuantepec. It was certainly open during early Plio-
cene time and probably also during the late Miocene, permitting the
marine faunas of the Gulf of Mexico to spread west and thence north
into southern California.” (Page 341.)

A recent communication by Durham, Arellano and Peck (1952),
read before the annual meetings of the Geological Society of America,
denies the existence of any Tehuantepec seaway in the Cenozoic. Dr.
Wendell P. Woodring tells me that he has never accepted the idea of
a portal at the Isthmus of Tehuantepec, but that interoceanic communi-
cation across the Panama-Costa Rica region during the Tertiary is a
certainty. For the purposes of marine faunal interchange, and probably
also of ecological alteration in the Caribbean and the Gulf of Mexico,
the portal in lower Central America is entirely adequate.

Let us consider what is known of the modern distribution of gor-
goniid genera in the light of the palacogeographical picture. Since the
species at the lowest level of development, which we refer to by the
generic name Lophogorgia, are still generically undifferentiated on the
two sides of Central America, it is inescapable that they represent a
once continuous population for there is no possible way they could
have spread from the one ocean to the other after the final. complete
emergence of Central America. The same holds true for the genus
Pacifigorgia, which represents a more advanced grade of specializa-
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tion, but in this case there is only one relict species in the Atlantic
though fourteen still persist in the Pacific. From this it is possible to
conclude that a newly evolved, more specialized, less tolerant group
was all but wiped out in the Atlantic by changed conditions result-
ing from closure of the portals. If the more highly developed, foliate
Phycogorgia had come into existence while there was still free inter-
oceanic communication, the Caribbean population did not survive the
conditions accompanying isolation from the Pacific segment.

The spatial and temporal distribution of some scleractinian genera
serves to substantiate the observations outlined above. The genus
Acropora, which has numerous Pacific species, is represented in the
Caribbean by only three; and Pocillopora, likewise a prominent reef
form of the Indo-Pacific area, including the warm-water East Pacific,
is now entirely absent from the Antillean region. Both genera are
better represented in the Tertiary deposits of the Antilles and south-
eastern United States, showing that one genus has suffered regression
to some extent in this area, while the other has died out entirely. About
the Acroporas Prof. John W. Wells (personal communication) has the
following to say: “It would appear that there was a wider diversity
of species in the Tertiary in the West Indies, and that some species-
groups, still flourishing in the Pacific, have died out.” Other genera
showing similar distributional patterns could be mentioned.

Leptogorgia and Eugorgia are closely related genera both of which
have modified spicules in which the transverse whorls of tubercles
are solid disks instead (Fig. I, h-k); however, since Leptogorgia has
highly characteristic, unilaterally spined spindles (Fig. 1, d) which Eu-
gorgia lacks, it seems likely that it represents a new offshoot of the
Eugorgia stock, each genus now having diverged from the ancestral
type. The scaphoid-bearing genera, i.e., the entire subfamily Gor-
goniinae, are absolutely restricted to the waters of the western Atlantic.
Extensive collections from the Gulf of California and the Bay of
Panama have failed to yield a single specimen which has scaphoid
spicules. Neither has any scaphoid species been recorded in the liter-
ature from the Pacific coast, and the few references from the Aus-
tralian region appear to be based upon a misinterpretation of spindles
as scaphoids. The late Professor G. Stiasny (1951, pages 32, 49, 50)
recently recorded Pterogorgia peruana Stiasny and Pterogorgia sp.
(now Antillogorgia) from the coast of Peru, but it should be observed
that these records, like those of Phycogorgia fucata (Valenciennes)
and Gorgonia stenobrochis Valenciennes (now Pacifigorgia steno-
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O Eugorgia

v Phycogorgina
® Leptogorgia
v Phyllogorgia
[ ] Pterogorgia

FiGure 4. Geographical distribution of the gorgoniid genera Eugorgia, Phyco-
gorgia, Leptogorgia, Phyllogorgia, and Pterogorgia.

brochis) from New Zealand, which he also perpetuates, are based upon
very old material gathered in times when the mixing of labels was a
commonplace. It is most improbable that these specimens grew where
their labels indicated, and their appearance in the literature at this
late date is not considered a serious threat to any suggestions advanced
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FIGURE 5. Geographical distribution of the gorgoniid genera Pacifigorgia, Gor-
gonia and Antillogorgia.

in the present paper.

[t is a most inviting conclusion that the scaphoid genera evolved
from remnants of the older spindle group after the final closure of the
Tehuantepec Portal. It seems almost beyond question that circula-
tion of water in the Gulf of Mexico and Caribbean Sea was changed,
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perhaps radically, by the closure of the portals, and other features of
the physical environment probably changed with it. Such changes may
well have been sufficiently far-reaching to cause the regression of even
the stable genera and to stimulate the production of new evolutionary
trends through the selection of mutations better adapted for survival
in the new surroundings. It is interesting to note that the grades of
development within the (presumably younger) scaphoid lineage are
almost exactly parallel with those of the older, simple spindle lineage,
and that the species are not only fewer in number but less clearly
defined. At the simplest level of colonial form (Antillogorgia) there
are but four, perhaps five, good species (though a number of others
have been described). Of the more advanced, reticulate form, only
one species is at present recognized, though there appear to be incip-
ient species which critical study may enable us to distinguish accur-
ately. It is impossible to assign systematic significance to the various
growth forms of Phyllogorgia, and only a single species can be recog-
nized. Pterogorgia (the Xiphigorgia of most authors) appears to be an
early divergent offshoot of the scaphoid line. It contains three closely
related species that are restricted to the Antillean region.

An interesting parallel can be drawn between this apparent evolu-
tionary series in the Gorgoniidae and that of some fessil scleractinians
as described by Lang (1938). This author held that a number of well-
established genera of corals which cut across geological time also
spanned more than one evolutionary line. In short, these genera repre-
sented the members of different lineages at similar levels of evolu-
tionary development. Thus, a given species in genus “A” could be
more closely related to a contemporary species in another genus, “B,”
than to a third placed in genus “A” but which actually belongs to a
different lineage in a higher stratum. Lang proposed to retain these
polyphyletic “genera” as a matter of convenience, under the name
“genomorph,” written in braces between the true generic and spe-
cific names. Since the gorgoniid scaphoid lineage is apparently derived
from, and younger than, the spindle lineage, and is now isolated from
it by a geographical barrier which may be taken to represent time, the
evolutionary trends within this modern group seem to approximate
closely the situation described in the fossil corals. There was a time in
the history of gorgoniid nomenclature when externally similar but
unrelated species were placed in the same genus, a situation which
thus takes on the character of genomorphs. For example, Valenciennes
(1855) established the genus Rhipidigorgia for a number of net-like
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species (not all gorgoniids), and for a time this name was used by
Verrill for both the Atlantic and Pacific reticulate Gorgoniidae which
have been shown to be generically distinct and evolving separately.
If we used the genomorph system of retaining the old genera, we should
have to write Gorgonia |Rhipidigorgial| flabellum Linnaeus and Paci-
figorgia |Rhipidigorgial adamsii (Verrill). It would obviously be
pointless, indeed unthinkable, to use any sort of genomorphic nomen-
clature to preserve antiquated generic concepts which modern methods
of investigation have shown to be groundless. Such a system may be
useful to palaeontologists, but its application in systematic zoology is
questionable.

In review, we have seen that the family Gorgoniidae comprises two
virtually parallel lines of development, each clearly showing three
major evolutionary grades and some minor divergences. One of these
lines, which we have called the “scaphoid lineage,” is restricted to the
tropical western Atlantic, has relatively few and poorly differentiated
species, and is thought to represent a newly developing group. The
other line, the so-called “spindle lineage,” is found in warm seas around
the world, has numerous (especially on the Pacific coast of the Amer-
icas) species which are more clearly defined, and is thought to repre-
sent an older stock from which the scaphoid lineage has developed. The
presence of the most generalized genus of Lophogorgiinae on both
shores of the Americas can be explained most satisfactorily in terms of
an Atlantic-Pacific oceanic portal, which geologists consider certain.
The recession of all advanced Lophogorgine types in the Caribbean
to a single relict species, and the establishment of an entirely new
line of evolution are attributable to the influence of ecological changes
brought on by closure of the portal.
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