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INTRODUCTION.

The following observations were made while the writer was in charge
of a scientific expedition to the Bahamas under the direction of the Museum
of the Brooklyn Imstitute of Arts and Bciences. The report has received
the benefit of valuable suggestions from Professor Charles B. Davenport.

The studies were made in the period extending from June 4-July 27, 1903,
and numerous surface hauls were made under most favorable conditions for
working.

The medusa-fauna of the Bahamas is poor in comparison with that of the
Tortugas, Florida. For example, the writer secured ninety species of Hydro-
meduse, Scyphomedus®, Hiphonophore and Ctenophorz at the Tortugas,
while only forty-three species were found at the Bahamas.

What is more interesting, the relative abundance of specific forms is
quite different in the two regions. Thua the three commaonest species at the
Tortngas are Pseudoclytia pentata, Halitiara formosa, and Turritopsis nu-
tricula; yet the first was not found at the Bahamas, while the two others were
rare. On the other hand one of the commonest medusz of the Bahama
Banks, a new species of Lymnorea, has never been seen at the Tortugas,
and species of Netocertoides, Olindias, and Cubaia are abundant on the
borders of the Bahama Banks, but very rare at the Tortugas,

Altogether, of 43 Bahama medume, 23 are about equally abundant at
the Tortugas, and 13 of these are either Trachylina forms or Biphonophors,
which are widely distributed over the Tropical Atlantic. 16 are more abun-
dant at the Bahamas than at the Tortugas, while 4 are more abundant at
the Tortugas. 5 medusxe are known only from the Bahamas, and 2 of these
are locally abundant. 1

These considerable differences in the medusa-fauna of two regions upon
the same latitude, and being only about 300 miles apart, are co-ordinated with
differences in local conditions. For example, the Tortugas lie to leeward of
the Gulf Btream, and the rich pelagic life of the great current is constantly
driven upon their shores; while the Bahamas lie to windward of the stream,
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and their loeal fauna is not reinforced by creatures characteristic of the
current. It is interesting to observe, however, that at the Tortugas we find
more than a mere concentration of individuals, for a number of characteris-
tie species appear to be confined to this region alone.

Moreover, at the Tortugas we have a small land mass surrounded by
pure, deep ocean water, while at the Bahamas we find vast areas of shallow
tlats, covered mainly with coralline mud, These great banke of the Bahamas
are veritable submarine deserts, covered only with a sparse growth of coral-
line, alge, and with here and there a cluster of reef-corals and gorgonians.

It is remarkable, also, that the water over these shallow banks is almost
a# deficient in life as is the desert bottom itself. Almost no Bagitte, Balpa
or Crustacea being found, and among Meduss only Olindias, Cubaia, and
Lymnorea are abundant,

Indeed, the water over the banks is usually charged with a flocculent
mass of silt, which readily adheres to pelagic animals, and appears to be ra-
pidly fatal to them. Only in this manner can we account for the poverty of
pelagic life over the Bahama banks, for the deep-water regions of the Baha-
mas, such as the Tongue of the Ocean or the area to the eastward of Great
Abaco Island, are rich in pelagic animals, which appear to be free from silt
and in excellent condition. The water from the deep areas must, however,
often he driven over the shallow bunks and its life destroyed.

The coral reefs of the Bahamus are richer in species than are those of
the Tortugas. They are best developed along the windward edges of the
banks, the richest single reef being probably that which extends along almost
the entire castern shore of the Andros Islands, about one mile out from the
beach, On the other hand fewer species of marine invertebrates and fishes
are found among the Bahama reefs thun among those of the Tortugas. The
actual area oecupied by corala is insi;;niﬁmnt in comparison with the great
extent of barren flats around them.

In general it appears that while the Tortugas fauna is reeruited from the
pelagic life of the Gulf Stream, and from the drift caused by prevailing
winds, the Bahama fauna is depleted by the same winds, and ia poor in those
creatures which are mainly dependent upon great currents for their distri-
bution.

Morphology, ete. A unique opportunity was afforded for the study of the
post-embryonic development of Cubaia, and Olindias, and it appears that



BAHAMA MEDUS.E. 5

Gonionemus, Cubaia, Vallentinia, Olindioides and Olindias are closely re-
lated genera, which may be grouped into one family, the Olindiadi=® The
marginal (velar) tentacles of Cubaiaand Olindias are secondary and arise
quite late in ontogeny. The distinguishing feature of the Olindiadic is the
development of a pad-like cluster of modificd nematoeyst cells upon the abuo
ral side, near the distal extremity, of each and all of the primitive tentacles.
These pad-like expansions may serve as adhesive disks or organs of tempo-
rary attachment.

A study was aleo made of the phenomenon of asexual budding in medu-
s2. One of the most interesting examples is afforded by Fucheilota para-
dowice, which is the only Leptomedusa known that produces an asexnal
generation of meduswe by a direct process of budding. These daughter me
dusse are derived from both entoderm and ectoderm of the gonad of the pa-
rent (Fig. 65, Plate VII).

We have, therefore, a graded series of phenomena in the asexual produc-
tion of medusa buds by hydromedusz. In forms where the ectoderm and en-
toderm are both thin-layered and of about equal thickness, such as in the Sgr-
siadaeand E. paradozica, both entoderm and ectoderm take an equal share in
the formation of the bud. In forms such as Rathkea octopunciata and
Lizzia Clapereidei, according to (*hun, 1895, a different condition is observed,
for the medusa buds are formed entirely within the ectoderm of the parent.
although the gastro-vascular cavity of the bud finally acquires a connection
with that of the parent; the entoderm of the bud bLeroming continuous with
that of the parent manubrium,

In Bougainvillia niobe from the Bahamas, however, the ectoderm is very
thick, and the budding medus® are developed within it alone; the entoderm
remaining inert and passive during the growth of the bud, and no connection
ever being established between the gastro-vascular cavities of the bud and the
parent. (Bee Figs. 15-15¢, Plate I1.) This result may be reganded as duoe
to & gradual process favored by the thickness of the ectoderm, which pre-
vented the deep-lying entoderm from taking an equal share in the formation
of the bud, until finally, as in B. niobe, it remains passive throughout the pe
riod of the formation of the bud. Medusw produced from ectoderm alone

may, therefore, be phylogenetically L i with medusee prodoced by

* Goto, B. 1008; Mark Anniversary Volume.
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the more primitive and universal cooperation of both ectoderm and ento-
derm.

New Species. Two new species were established, Lymnorea Alexandri,
named in honor of the author’s constant friend, Alexander Agassiz. It ia the
most abundant medusa of the Bahama Banks throughout the summer.

The other new form has been named Parvanemus degeneratus, and is the
most degenerate freeswimming hydromedusa yet described. It lacks tenta-
cles, sense organs, and peripheral vascular system. It swims, however, with
great activity, but is short-lived. In thiz form nature appears to have per-
formed Loeb’s experiment, in which, as is well known, he cut away the rim of
the bell, depriving the medusa of tentacles and sense organs., Yet the hell
still contracted rhythmically when placed in a solution having the same os-
motic pressure as sea water, but having no caleium or potassinm ions.

Murbach, 1903 ; Amer. Journ. Physiology, X, p. 201, has shown, however,
that in Gonionemus the marginal otocysts have nothing to do with the main-
tenance of equilibrium, but that it is probable “that muscular sensation
(largely in the velum) is the seat of static function in Gonionemus and in
hydromeduss.” It is interesting to obeerve that the velum of Parvanemus is
exceptionally large and provided with powerful muscles. Such “muscular
sensation” is not always found in the velum, however, for in Rhacoatoma die-
par the bell opening is much reduced and the medusa is propelled by the
movements of its widely open mouth. Bull. Mus. Comp. Zodl. at Harvard
Coll., Vol. XXXVII, p. 61, 1900.

DESBCRIPTION OI' BPECIES.

For the sake of completeness we p t 8 brief description of all species
of Hydromedus® known from the Bahamas,
The classification is essentially that of Haeckel.

HYDROMEDUSAE.
Parvanemus degeneratus, gen. et. sp. nov.
Fig. 22, Plate III.

Generic Characters: Parvanemus: Codonide without tentacles, radial
canals, or cireular vessel,
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Specific Characters: The bell is thin-walled, about 0.76 mm. high and
0.3 mm. in diameter. The bell-walls are quite rigid and the velum powerful
and well developed. There are meither tentacles, radial canals, cireular
vesgel, nor marginal sense organs., The manubrium is spindle shaped and
about one-third as long as the bell-height. The flnids within the stomach-
cavity are maintained in rapid motion apparently through the action of cilia.
Near the aboral end of the bell there is a deep conical cicatrice which evi-
dently marks the place of last connection between the medusa and its
hydroid stock. The bell is translucent and milky in color while the manu-
brium is cream eolored. Only five specimens, all males, were found in Nassan
Harbor, Bahamas, on the nights of July 18-19. They swam actively in ares
of circles, but all died early in the morning although maintained in large
glase dishea filled with pure sea-water. They appeared to be mature, for
sperm was discharged constantly from the sides of the manubrium. .

This is the only free swimming hydromedusa, yet described, that lacks all
traces of tentacles, radial canals, and marginal sense organs. It is even more
degenerate than the meduse of Amalthea and Pennaria, and may be ¢om-
pared with Eucopella (R. von Lendenfeld, 1883; Zeit. fitr Wissen. Zo6l., Bd.
38, p. 497), and Agastra {C. Hartlaub, Wissen. Meeresuntersuch. Biologish.
Anstalt auf Helgoland, neu folge, Bd. 2, Heft 1, Abt. 2, p. 504, Taf. XXII,
Fig. 5, 810). In these remarkable medus® we find neither manubrium nor
marginal tentacles. There are, however, eight otocysts, and the radial and
circular vessels are well developed.

Byndictyon angulatum, Mayes.
Fig. 6, Plats 1.

Marzr, 1800; Bull, Mos. Comp. Zodl. at Harvard Coll, Vol. XXXVII, p. 6, Fige 6-8.
PL 8.

The bell is 3 mm. high; half eggshaped, with moderately thick walls,
and becomes almost square in eross section when contracted. There are four
slender tentacles with fairly thick spindieshaped ends. These tentacles are
each about as long as the bell height, and their distal halves are armed with
nematocysts. The basal bulbs of the tentacles are not very large and each
one bears an ocellus formed by a cuplike invagination of ectodermal cells.
The velum is large, and the radial canals and circular vessel are of fine
calibre. The manubrium is spindle-shaped with a narrow tubular esophagus,



