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Florida form. I here give the dimensions of a small specimen from
Naples, because it corresponds more nearly in size to those found at
Tortugas.

Leucothea
multicornis
from Naples.

Leucothea ochracea
from Tortugas.

Totallength......oovivieiiiinisnennineirnnans 96 88

‘Width of body above oral lobes in tentacular diam-

I T R O L R R T L LR, 20 26
Width of body above oral lobes in sagittal diameter 33 41
‘Width across expanded lobes........ccovenerun.. 110 85 not fully

. . expanded.
Length of auricles (approximate)................. 40 RN
Length of stomodaeum. . ...oovv v, 44 e
Depth of sense-organcleft.........ovovvvieniiiin. 10 16
Length of body from aboral apex to mouth....... 58 72

Length from aboral apex to origin of oral lobes.. .. 39 45
General ColoT. . v vvivriieeianenniesinneeenneins Transparent with 4| Dull translucent
vellow spots upon brownish without
oral lobes. yellow spots on
oral lobes.

It is somewhat surprising to find these marked differences between
the Mediterranean and the Tortugas forms of Leucothea, for it has long
been known that the Mediterranean form is widely spread over the warm
parts of the Eastern Atlantic and has been recorded from the Canaries,
Azores, and South Equatorial Stream. Fewkes, 1882, observed the
Florida Leucothea and states that it is more transparent than the Medi-
terranean form. This statement is true if we except the 4 opaque yellow
spots in the gelatinous substance of its oral lobes, which in so far as I
have observed appear always to be present.

The Florida species is not common and comes to the surface in num-
bers only when the ocean is unrippled after days of calm. The least
breeze suffices to produce sufficient rippling to cause it to sink into the
depths. In this habit it resembles Leucothea grandiformis of the Fiji
Islands. The Fijian form is, however, anatomically speaking, more
nearly allied to the Mediterranean species. It is remarkable that the
Mediterranean Leucothea appears to be far less troubled by waves and
is often found quite near the surface in fairly rough weather. The ex-
treme tenuity of this Florida ctenophore is remarkable, for even a gentle
current suffices to tear it apart. I have seen it only in spring and summer
at Tortugas.

But little stress should be laid upon the presence of the 4 yellow
areas upon the lobes of the Tortugas Leucothea and we may neglect it
as a specific character; for it is possible that this yellow coloration may
be due to commensal plant-cells. Unfortunately since this point occurred
to me I have been unable to find any specimens of the ctenophore.
Indeed, Fewkes appears to have found specimens of Leucothea in Florida
waters which lacked these yellow areas and were quite transparent.
Some specimens of Folia at Tortugas have yellow spots at the ends of
the long axis of the body, while others are wholly transparent. In Cestum
amphitrites from the Pacific there are, according to the figures of Mertens,
1833, and Bigelow, 1904, yellow spots at the tips of the long axis of the
body. (See Cestum pectenalis, Bigelow, 1go4, Bull. Museum Comp. Zool.




Prate 9.

Fi1c. 49. Leucothea ochracea, sp. nov., 1. 5 times natural size. Tor-
tugas, Florida, July 3, 1906.

Drawn from life, by the author.
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at Harvard College, vol. 39, p. 264, plate 8, fig. 30.) Also Chun, 1880
(Ctenophoren des Golfes von Neapel, p. 242), found yellowish-green para-
sitic cells of algz in the meridional canals of Euchlora which resemble
the yellow cells of Radiolaria.

The histologic structure of the papille of Leucothea is described by
R. Hertwig, 1880, Jena. Zeit. fur Naturw., Bd. 14, p. 334, Taf. 21, Fig. 3.

Genus OCYROPSIS (nom. nov.).

Ocyroé, preoccupied in 1809, for meduse by PEroN and LESUEUR.

Ocyroé, RANG, 1828, Mém. Soc. Nat. Paris, tome 4, p. 172.—LEsson, 1836, Annales
des Sci. Nat., sér. 2, tome 5, p. 250.—FEWKEs, 1882, Bull. Museum Comp.
Zool, at Harvard College, vol. 7, p. 252.—CHUN, 1880, Ctenophoren des Golfes
von Neapel, 11)3 290.—MOSER, 1903, Ctenophoren der Siboga-Expedition, p. 17,
also, 1908, Abhandl. Akad. Miinchen, Suppl. Bd. 1, Abhandl. 4, p. 63.

Calymma, EscHscHOLTZ, 1829, Syst. der Acalephen, p. 33.—MERTENS, 1833, Mém.
Acad. Sci. St. Pétersbourg, Sci. Math. Phys. et Nat., sér. 6, tome 2, p. 508.

Calymma, preoccupied in 1816 for Lepidoptera by HUBNER.

GENERIC CHARACTERS.

Lobate with body laterally compressed in the funnel-diameter and
with large, muscular oral lappets. These lappets arise from the sides
of the body in the stomodwzal axis, and it is mainly by means of their
contractions that the animal is enabled to swim. The ciliated combs
are not very numerous and in the young animal they tend to lie parallel
with the meridional canals, as in Cestum. In the adult, however, they
usually lie diagonally across the canal. The auricles are well developed
and arise from the body near the sides of the oral lappets. There are no
tentacles in the adult and no tentacular canals.

Three species, O. crystallina, O. maculaia, and O. fusca are described
by Rang from the tropical Atlantic. O. crysiallina is transparent; O. fusca
uniform dull brown, and O. maculata has 2 large, conspicuous, brown
spots on each oral lobe. Eschscholtz, 1829, describes a form of Ocyropsis
from the Equatorial Pacific under the name Calymma irevirani.

Ocyropsis bears some resemblance to Deiopea of the Mediterranean,
but the oral lobes of Deiopea are smaller and the two meridional ventral
vessels in each lobe end blindly, whereas they form a closed circuit in
Ocyropsis. Also Deiopea has tentacles, and these are absent in Ocyropsis,
wherein there are neither tentacles nor tentacular canals.

The genus is found only in the tropics, being represented in both
the Atlantic and the Pacific.

Unfortunately, the old and well-known generic name Ocyroé can not
be retained for Ctenophore, for it was applied to a medusa by Péron and
Lesueur, 1809 (Annales du Museum, Hist. Nat., Paris, tome 14, p. 354).
The name Calymma given to this ctenophore by Eschscholtz, 1829, is
also preoccupied, having been used by Hibner for Lepidopiera in 1816,
While we must all regret the abandonment of long-used and familiar
generic names, yet the law of priority, which the zoologists of the world
have in congress assembled given their pledge to support, obliges us to
revert to the oldest distinctive name; and as preoccupied names must
be abandoned, no matter how familiar to us in association, it is expedient
that the operation of changing them be executed at once. In place of
Ocyroé I propose the new name Ocyropsis.
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Ocyropsis crystallina. (Figs. 53, 56, plate 10.)

Ocyroé crystallina, Ranc, 1828, Mém. Soc. Nat. Paris, tome 4, p. 172, plate 20,
fig. 4 —FEWKEs, 1882, Bull. Mus. Comp. Zool. at Harvardp College, vol. g,
No. 7, p. 252, plate 1, figs. 1—-6.—MAVYER, 1900, Ibid., vol. 37, p. 81, plate 3r,
fig. 105.—MosSER, 1903, Ctenophoren der Siboga-Expedition, p. 17.

Mature animal: (Text-figure 11.) The oral-aboral axis is about
45 mm. long, and this is also the length of each oral lobe. The body is
laterally compressed, the width in the direction of the oral lobes being
about three times as great as that of the transverse axis. The 8 rows
of ciliated plates are short and the plates are few in number. The 4
subtentacular rows are only about two-thirds as long as the 4 subventral
rows. Each subauricular row contains about 2o and each subventral row

“

3

Fic. 11.—Ocyropsis crystalling. Adult, # natural size.
Tortugas, Florida.

about 4o ciliary plates. The cilia contribute but little to aid the animal
in swimming, this being accomplished almost entirely by the flapping
movements of the large, powerful, oral lobes, which by their periodic
closure drive the animal forward. After two or three closures of the
distended lobes there is usually a brief period of rest, followed by several
more movements. A powerful system of radiating and circular muscles is
found in the oral lobes and the flapping movements are caused by their
contraction and expansion. The lobes are 1.5 times as wide as they are
long. The simple apical sense-organ is sunken at the bottom of a shallow
cleft. The auricles are each about 30 mm. in length, flat, and ribbon-
like. Their narrow edges are lined with long cilia. Upon the outer
surface of the oral lobes, immediately over the longitudinal meridional




Fic.
Pic.
Fic.
Fic.

Fic.
Fic.
Fia.

50,
51,
52.
53.

54.
55-
56.

Leucothea ochracea.
Leucothea ochracea.
Leucothea ochracea.
Leucothea ochracea.

PLATE ro.

One of the auricles.

One of the papille.

View of sense-organ.

Portion of one of the rows of combs,

showing follicles of sexual organs and transverse muscles
between each pair of combs.

Leucothea ochracea. Portion of muscular net of oral lobes.

Ocyropsis crystallina. Young animal, 8.5 mm, wide.
Ocyropsis crystallina. Half-grown Ctenophore, 26 mm.
wide. g, paragastric canal.

Drawn from life, by the author.
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canals, there are numerous wart-like protuberances, under which lie
diverticula of the canals. The lateral branches of the paragastric tubes
give rise to complex windings near the inner sides of the auricles, and
the meridional ventral tubes wind complexly in the oral lappets, forming
complete circuits. The stomodaum is flat and its broad side is con-
stricted near the middle. The axial funnel-tube is only about one-
eighth as long as the stomodeum and the meridional canals are of fine
caliber. There are no tentacles and no tentacular vessels. The animal
is of a milky translucent hue, the wart-like protuberances on the oral
lobes being milky-white in color.

Young anmimal: When the broad, lateral diameter is 8.5 mm.
(fig. 55, plate 10) the creature has assumed all the essential characters
of the adult except that the meridional ventral canals give rise to a simple
loop in the oral lobes and the lateral branches of the paragastric tubes
lead straight into the auricles and do not wind on the way, as in the
adult. There are neither tentacles nor tentacular canals, The auricles
are mere short, flat protuberances. The meridional ventral rows of
cilia consist of only 2 combs each, while the 4 auricular rows contain 3
combs each. The simple capsule of the apical sense-organ lies upon the
surface and is not sunken within a groove, as in the adult. A long,
narrow pole-plate extends out on both sides of the sense-organ. At this
stage the animal moves its oral lobes with great strength and agility
and swims with considerable rapidity.

When the Ocyropsis is 26 mm. in its broad, lateral diameter (fig. 56,
plate 10) there are 11 to 12 combs of cilia in each subventral and the
same number in each auricular row. The lateral, blind branches of the
subventral canals in the lobes have appeared. The stomodeum is
beginning to be constricted in the middle as in the adult, and the canal-
system begins to assume the characteristic windings.

One often observes yellow or brownish-purple masses in the canals
of this ctenophore, especially in the blind side branches from the merid-
jonal ventral vessels. These masses move about more or less in the
currents of the canal-system and disappear after the animal has been
captive, and unfed, in an aquarium for a day or two. I am inclined to
regard them as products of digestion or of excretion.

This ctenophore is capricious in its appearance, but in some years
it is quite common at Tortugas, Florida, swimming in swarms near the
surface in spring and early summer on calm days, and sinking when the
sea becomes rippled.

O. crystallina is widely distributed over the tropical Atlantic, and
it is represented in the tropical Pacific by a closely allied variety with
shorter auricles and longer oral lobes, which has recently been described
by Bigelow, 1904, as O. pierassa.

Rang's Ocyropsis fusca is a uniformly light brownish or ocher-
colored form from the Cape Verde Islands. It has not been seen since
Rang described it in 1828, Itis possible that this may be an O. crystallina
infested with commensal plant-cells, for such cells often infest the
ctenophores of warm or tropical oceans, although they are unknown
in species inhabiting cold seas.
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Ocyropsis maculata.

Ocyroé tachee, RANG, 1828, Mém. Soc. d. Hist. Nat. de Paris, tome 4, p. 318, planche

20, figs. 1, 2, called O. maculata in the plate.

Ocyroé maculata, LEssoN, 1843, Hist. Zooph. Acal., p. 99.—Acassiz, A., 1863,
North Amer. Acal., p. 25.—FewkEs, J. W., 1881, Bull. Mus. Comp. Zool. at
Harvard College, vol. 8, p. 137, plate 4, figs. 1—4.—Acassiz, A., 1888, Bull.
Mus. Comp. Zool. at Harvard College, vol. 13, p. 129, fig. 423.—CHuN, C,,
1898, Ctenophoren der Plankton-Expedition, p. 25—~MosER, 1903, Cteno-

phoren der Siboga-Expedition, p. 18, 8, Abhandl. Akad. Mi
B Abhandl.g4, o 16)6. ) 190 and] ad. Miinchen, Suppl.

Calymma trevirani, ESCHSCHOLTZ, 1829, Syst. der Acaleph
, s 29, . phen, p. 33, Taf. 2, fig, 5.—
MERTENS, 1833, Mém. Acad. Sci. St. Pétersbourg, Sci. 1I\)Ja?i:%. Phys. eég Nsat‘,
sér. 6, tome 2, p. 508, Taf. 5, Fign. 1-3.
Ocyroé crystgallma, Fewkes, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol.
9, p. 281.

We have no adequate account of this form. It appears to resemble
0. crystallina, but there are 4 large, brownish spots in the muscular net-
work on the inner sides of the oral lobes. These 4 spots render the animal
very conspicuous. In other respects it appears to resemble O. crystallina.
It is said to be widely distributed over the tropical Atlantic, having been
found by Mertens off the African coast and by A. Agassiz at St. Vincent,
We_st Indies. It has not been seen at Tortugas, Florida, where O. crys-
tallina is sometimes abundant. Moser records it from Japan. It would
be unprofitable to quote from the inadequate descriptions of this cteno-
phore. A careful study of the animal is greatly to be desired.

Moser, 1908, who studied only preserved specimens, states that the
oral lobes of O. crystallina are evenly rotinded, whereas those of O. macu-
lata terminate in two points. Moser also states that she finds a small
tentacle in O. maculata, but this requires confirmation, for no other
observer has seen tentacles in Ocyropsis, and I am inclined to suspect
that she may have had some species of Deiopea.

Genus EURHAMPHZZEA Gegenbaur, 1856.

Eurhamphea, GEGENBAUR, 1856, Archiv fiir Naturgesch., Jahrg. 22 I B
(] » 3 o . y P. ~—1 0L,
1869, Beitrag Anat. und Entwick. der Rippenquallen, Berlin% p.x .}—)-C}?gn, 1880,

Ctenophoren des Golfes von Neapel, pp. — i
ity Nt B3, Golfes ven pel, pp. 290, 295.—JONESCU, 1908, Jena. Zeit

Mnemia, Sars, 1859, Nyt. Magazin for Naturvidensk., Bd. 10, P. 70.

GENERIC CHARACTERS.

Lobata in which 2 thick, aboral, gelatinous, subconical projections
o‘f the auriculo-tentacular sides of the animal extend upward on both
sides of the apical sense-organ, and each gives rise at its pointed aboral
end to a simple, flexible tentacle. The 4 meridional subtentacular
can_als and their ciliary combs extend upward over these projections to
their pointed ends. Numerous excretory pores containing a red fluid
alternate with the combs of cilia and are regularly arranged along the
courses of the 8 meridional canals,

The type species is Eurhamphea vevilligera Gegenbaur, of the
Mediterranean and tropical Atlantic, distinguished by its brilliant red
fluorescent, probably defensive, substance which is cast out with remark-
able suddenness if the animal be disturbed.
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Eurhampheaea vexilligera Gegenbaur. (Figs. 57 to 59, plate 11.)

Eurhamphea vexilligera, GEGENBAUR, 1856, Archiv fiir Naturgesch., Jahrg. 22,
p. 193, Taf. 4, Fign. 1—4.—FoL, 1869, Anat. und Entwick. der Rippenquallen,
Berlin, p. 1, Taf. 1, 2.—CHUN, 1880, Ctenophoren des Golfes von Neapel, p.
295.—JONESCU, 1908, Jena. Zeit. fiir Naturwissen., Bd. 43, p. 685, Taf. 24,
Fign. 1—2.—MOSER, 1908, Abhandl. Akad. Miinchen, Suppl. Bd., 1, Abhandl,

.4, p. 69.

The Eurhamphea from PFlorida appears to be identical with that
of the Mediterranean. Specimens 5o mm, long have occasionally been
found on calm days near the surface at Tortugas in May but most of
them are somewhat smaller than this. The dimensions in millimeters
of an average specimen found at Tortugas, Florida, on May 15, 1906,
and figured in the plate, are as follows: total length, 39;sagittal diameter,
17; tentacular diameter, 9.5; length from aboral apex to base of auricles,
26. Gegenbaur’s specimens from Messina appear to have been larger
than those we have thus far found in Florida, being 75 to 85 mm. long.

The body is elongated, narrow, and with considerable compression
in the tentacular axis. The aboral apex is drawn out in the form of 2
gelatinous, horn-shaped processes which flank the apical sense-organ
in the tentacular diameter, causing the sense-organ to be sunken at the
bottom of a very deep, narrow cleft. These apical processes give rise,
at their pointed upper ends, to a pair of very delicate, flexible, tapering,
simple filaments, each about one-third as long as the body of the cteno-
phore.

The 4 subtentacular rows of combs extend upward to the tips of the
2 apical horns and the sensory tracts from the apical sense-organ extend
upward along the inner side of each aboral horn to meet them. The 4
subventral rows arise at a much lower level than the 4 others, and com-
mence at the level of the cleft of the apical sense-organ. The subten-
tacular rows of combs are about two-thirds as long as the body of the
animal, while the subventral rows are only a little more than half as long
as the total length of the ctenophore. There are about 3o combs in each
row. The auricles are one-seventh the length of the animal, and are
short, stiff, and stout, with the line of cilia extending in a loop up and
down the inner side, as in Leucothea. The oral lobes are also very short,
being only about one-fourth as long as the length of the body. The cleft,
at the bottom of which the apical sense-organ is placed, is nearly one-
fourth as deep as the length of the entire animal. The sensory pole-plate
and capsule containing the concretions are simple and without appen-
dages. The axial funnel is less than one-seventh as long as the stomo-
deeum. The chymiferous canals are of very fine caliber.

The 4 adradial vessels to the meridional subtentacular canals join
the latter half-way between the auricles and the aboral apex of the body,
thus at the middle of the rows of combs. On the other hand, the 4 ad-
radial vessels to the meridional subventral canals join the latter at the
upper ends of the subventral rows of combs. The meridional subventral
vessels wind very complexly in the oral lobes, no two individuals being
alike in this respect, and, indeed, the canal in one half of the same lobe
pursues a course which is not the exact reflection of its meandering
curves in the other half
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There are numerous excretory pores along the courses of the merid-
ional vessels (fig. 59, plate 11). These alternate with and open between
the combs of cilia, and also open along the lines of the 4 meridional
subventral canals over the oral lobes below the oral ends of the TOWS
of combs. These pores contain a brilliant rosin-red oily substance
which is cast out if the animal be handled roughly or be suddenly
disturbed, forming a fluorescent-looking, rosin-red cloud in the water
surrounding the ctenophore. When maintained in an aquarium the ani-
mal soon loses all of this red pigment and becomes quite transparent and
inconspicuous, but in nature its 8 long rows of brilliant red dots render
it most beautiful and conspicuous. We can only conjecture that this
red substance is of an excretory nature and may possibly serve as a
‘means of protection.

The lateral branches of the 2 paragastric canals are bordered by
a row of tentacles, all of which are simple and short, except the median
tentacle, which has many short, simple side branches.

The muscular system in the oral lobes is well developed and the
lobes commonly overlap. This ctenophore moves wholly by means of
its ciliated combs. It is extremely soft in texture and a strong current
in the water suffices to tear its tissues. Indeed, I have seen it only when
the ocean has been unrippled for a day or more, after which it may be
found swimming near the surface at sunrise. A slight ripple causes it
to sink out of sight. It was fairly common during May, 1906, at Tor-
tugas, Florida, but all of them were found more than 3 miles from land,
and apparently it is a creature of the deep and open sea.

Eurhamphea appears to be very rare in the Mediterranean. Gegen-
baur found only two specimens, both in a single day in February at
Messina, and Chun found it only once in March, 1875, during the course
-of his five years’ study of Mediterranean ctenophorae at Naples. At
Tortugas it is rare and occasional, but seems to occur in swarms when
found. I have not seen it later in the year than May. Fol describes
and figures it from the Canary Islands.

Jonescu gives the latest description and figures of this ctenophore,
having found it at Naples in March, 1907,

According to Fol, 1869, the development is similar to that of other
Lobate, the larva passing through a Mertensia stage.
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Order CESTIDZ Gegenbaur, 1856.

Callianiride, ESCHSCHOLT%I 182% Sy}it. gerl Acal.ésp. 2I.
Cestoidee, LessoN, 1843, Hist. Zooph. Acal., p. 68.
Ciit«%w, GEGENBAUR, 1856, Archiv fir Nat'urgesch., Jahrg. 22, p. 196.
Taeniate, Acassiz, L., 1860; Cont. ]li\Tat.. Hist. 1111 S., vol. 131231? 12)926
ide, Foi, 1869, Beitrag Entwick. einigen Rippenquallen, p. 6. .
giiZ’di, C(})IIIIJNT 15?80, Ctengophoren des Golfes von Neapel, p. 300.—VANHOFFEN,
1906, Nordisches Plankton, Ctenophoren, X1, p. 6.

CHARACTERS OF THE ORDER.

Ribbon-shaped ctenophorz in which the teptacular axis is mark
edly compressed and the lobular axis correspondingly extended. The 4
subtentacular rows of combs are rudimentary and the 4 subventral rows
greatly extended. The axial tentacles have b_asal—sheaths.

Thus in the Cestide we find an extraordinary development of the
lateral compression seen in lesser degree in the Lobatz. The funne_1~
axis is thus reduced and the stomodeal axis greatly exten.ded. This
causes the subtentacular rows of combs to be rudimentary while the 31‘1b-
ventral rows are correspondingly lengthened. The sheaths of ffhe median
tentacles recall the conditions seen in the Cydippide, and m'dee.d tl'le
larve of the Cestidee when hatched from the eggs are M'ertensm%-hke_ in
appearance with the tentacular axis longer than the sagittal, this being
the reverse of the condition which pertains in the adult,

There are two genera, Cestum and Folia. In Cestum the narrow,
aboral edge of the animal is arched and the 4 §ubtentacular n_lendwnal
canals extend upward from their points of origin and are provided each
with a very short tract of cilia. They then bend downwards and finally
outwards along the middle of the sides to the ends of the body, Where
they join the 4 meridional subventral canals. In the genus Folia the
aboral narrow edge is flat and the 4 subtentacular meridional callrlals
do not arch upward, but extend straight outward to the ends of the sides
of the body. ' .

The oral branches of each paragastric canal fuse with the meridional
vessels of their own side only, and thus the peripheral canal—systen'l of
each broad side of the body is separated from that of the other side;
there being no circum-oral canal such as is seen in the Lobate. o

Species of Cestum are found in all of the warm oceans. Fol¢a_1s
represented by F. parallela of the Mediterranean and tropical Atlantic.

Genus CESTUM Lesueur, 1813.

ESUEUR, 1813, Nouv. Bull. des Sci., tome 3, p. 281.——ESCH39H0LTZ, 1829,
CesmSM}’:’stI.J dser Akaleplslen, p. 23.—MERTENS, 1833, Mém. Acad. Sci. St, Péters-
bourg, sér. 6, tome 2, p. 492 —MILNE-EDWARDS, 1857, Annal. des Sci, Natur-
elles, Zool., sér. 4, tome 7, p. 291.—FoL, 1869, Anatomie und Entwick. der
Rippenquallen, p. 8.—BIGELOW, 1904, Bull. Museum Comp. Zool. at Harvard

lege, vol. 39, p. 267. .
Cestu?s?l&%%;,, 18%%, IE)ten:]:»phoren des Golfes von Neapel, p. 301.—VANHOFFEN,

1906, Nordisches Plankton, Ctenophoren, xI1, p. 6.
GENERIC CHARACTERS.
Cestidee in which the great extension of the sides in the stomodaal
axis and the marked compression of the body in the tentacular. axis
cause the animal to assume the shape of a long, flat ribbon. The 4 inter-
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radial canals arise directly from the funnel. The 4 meridional subventral
vessels are very long and extend around the aboral side of the narrow
edge of the body. The 4 meridional subtentacular canals each give
rise to a short tract of cilia and then bend downward and outward along
the middle of the sides of the animal and join with the meridional sub-
ventral canals and the oral forks of the paragastric canals at the extremi-
ties of the long sides of the animal. Each of the 2 median tentacles arises
from a deep sheath. The sexual products are developed only in the long
subventral canals. The larva passes through a Mertensia-like condition
in which the tentacular axis is longer than the stomodzal axis.

. Species of Cestum are found in all the warmer oceans. The type
species is Cestum veneris Lesueur, of the Mediterranean and tropical
Atlantic. “Cestum amphitritis” of Mertens, 18 33, appears to be the
same species from the tropical Pacific.

Cestum veneris Lesueur. (Figs. 6o and 61, plate 12.)

Cestum veneris, LESUEUR, 1813, Nouv. Bulletin des Sciences de la Sociét. Phil.,
tome 3, p. 281, planche g, fig. 1.—LzssoN, 1836, Annales des Sci. Nat., sér. 2,
tome 5, p. 245.—FoL, 1869, Beitrag Anat. Entwick. Rippenquallen, Berlin,
p. 8, Tafln, 2—4.

Cestus veneris, CHUN, 1880, Ctenophoren des Golfes von Neapel, pp. 53, 135, 153,
181, zor, Taf. 11-13 (full list of literature).—ALLMAN, 1881, Journal Linnean
Soc., London, vol. 16, p. 106.—CHUN, 1898, Ctenophoren des Plankton-Exped.,
p. 20.—GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, D. 362.—WAGNER,
N., 1885, Die Wirbellosen des Weissen Meeres, P. 54.—ROMER, 1903, Fauna
Arctica, Ctenophoren, Bd. 3, p. 85.—VANHSFFEN 1906, Nordisches-Plankton,
Ctenophoren, 11, p. 6, Fign. 14, 15.—SAMASSA, 1892, Archiv fiir mikroskop.
Anatomie, Bd. 40, pp. 169, 218 (histology).—MosER, 1908, Abhandl. Akad.
Mtinchen, Suppl. Bd. 1, Abhandl. 4, p. 12,

Cestum amphitrites, MERTENS, 1833, Mém. Acad. Sci. St. Pétersbourg, Sci. Math.

Phys. et Nat., sér. 6, tome 2, p. 492, Taf. 1 (tropical Pacific).

Cestus pectenalis, BicELOw, 1904, Bull. Museum Comp. Zool. at Harvard College,
vol. 39, p. 267, plate 8, fig. 30 (Indian Ocean).

The animal is flat and ribbon-shaped, being about 8o mm. high and
sometimes over 1,500 mm. wide, although specimens over 8oo mm. in
width are not common. The body is strongly compressed in the ten-
tacular diameter. The apical sense-organ is a simple capsule containing
a cluster of concretions, and is slightly depressed beneath the general
level of the body surface. The long, narrow aboral side of the animal
is arched and bears small, wart-like protuberances. The ventral, ten-
tacle-bearing edge is much narrower than the aboral edge, and the sides
bulge slightly outward so that the animal is widest midway between
mouth and apex. The subtentacular rows of combs are represented by
4 short tracts close to the sides of the sense-organ. Beyond these there
is a short, free interval, and then commence the 4 long subventral rows
of combs which extend along the sides of the arched aboral edge of the
animal. Simple tentacles, closely set in a double row, extend along
the sides of the oral edge of the animal, following the courses of the oral
branches of the paragastric canals.

The stomodeum is cruciform in cross-section, being slightly out-
folded in the tentacular (funnel) axis, although wider in the sagittal
axis. The funnel is about one-third to one-fourth as long as the height
of the animal, becoming relatively shorter as the animal increases in
size. The 4 slender, interradial canals arise from the funnel, as do also,




PraTE 11.
Eurhamphea vexilligera.

Fic. 57. Enlarged view of auricular side of animal. Tortugas,
Florida, May 135, 1906.
F1c. 58. Specimen about 1.75 times natural size. Side view facing

oral lobes.
F1c. 59. Part of one of the combs of cilia, showing excretion pores
between combs and papillate surface of genital organs.

Drawn from life, by the author.
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at a lower level, the 2 paragastric and 2 tentacular vessels. All of these
canals are of slender caliber.

The 4 interradial vessels (¢, fig. 61, plate 12) fork near their aboral
ends, and give rise to 8 adradial vessels (ad, fig. 61, plate 12). The adra-

" dial canals leading to the meridional subventral vessels are relatively

long, but those leading to the meridional subtentacular vessels are
very short. The subtentacular vessels, st, give rise to 4 short rows
of combs and also extend outward and downward (oral-ward) beyond
their points of origin, and then bend inward and finally outward along
the middle of the broad sides of the body and at last join with the 4
meridional subventral canals at the middle of the tips of the ribbon-
like body. The oral forks of the paragastric canals also fuse with the
meridional canals at this point, and in their course along the almost
knife-edged oral side of the body one finds numerous, simple tentacles.
The oral forks of one side of the body do not connect with those of the
opposite side, and there is no ring-canal around the mouth. There are
neither tentacles nor combs upon the narrow, lateral ends of the body.
The 2 rudimentary, axial tentacles are each set within a deep sheath in
the side of the body close to the side of the paragastric canals.

The sexual products are developed throughout the entire lengths
of the 4 meridional subventral canals under the combs of cilia.

The young animal is transparent, but when old it often becomes
violet with a beautiful greenish-blue or ultra-marine fluorescence (see
Chun, 1880, Ctenophoren des Golfes von Neapel, p. 152).

The embryonic development has been well described by Chun,
1880, pp. 135-141. The larva passes through a Mertensia-like stage
wherein the tentacular diameter is longer than the stomodeal axis, al-
though as growth proceeds the stomodzal axis becomes so enormously
extended that the body is reduced to the shape of a flat ribbon. While
in the Mertensia stage there are about 4 ciliated plates on each of the
meridional subventral and 1 ciliated plate on each meridional subten-
tacular canal. The meridional canals and the paragastric canals at first
end blindly, but their free ends extend outward and downward and finally
fuse with the oral forks of the paragastric vessels. The larva is strik-
ingly like the Cydippidee and shows the evident derivation of Cestum
from this order, but the general plan of the canal-system resembles that
of the immature Beroida, in the separation of the peripheral canal sys-
tems of the two sides of the body although in the mature Beroide a
circum-oral canal develops in some species, and all of the meridional
vessels become connected by a network of fused lateral branches.

Cestum veneris is abundant in the Mediterranean and is also found
in the tropical Atlantic. At Tortugas, TFlorida, it is not often met with,
but can not be called rare. The so-called Cestum amphitrites Mertens,
of the tropical Pacific, appears to be identical with the Atlantic and
Mediterranean C. veneris, and Bigelow, 1904, appears to have described
this form from the Maldive Islands, Tndian Ocean, under the name
Cestum pectenalis. Wagner, 1885, records the capture of Cestum veneris
in the White Sea and this is the most northerly locality from which this
Ctenophore has been reported. It was probably swept northward along
the Norwegian coast in the Gulf Stream drift.
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In the Pacific Cestum the lateral ends of the long body bear yellow
pigment, according to the figure by Mertens, 1833, and the description
and figure by Bigelow, 19o4. This has not been observed in the Atlantic
or Mediterranean Cestum, but it occurs in the closely allied Folia from
Tortugas. The coloration may be due to the presence of commensal
plant-cells.

Genus FOLIA (nom. nov.)

Vexillum, preoccupied by BoLteN for Mollusca in 1798,
Vexillum, For, 1869, Anat, und Entwick. der Rippenquallen, Berlin, p. 6.—CrUN,
1880, Ctenophoren des Golfes von Neapel, pp. 300, 3o02.

GENERIC CHARACTERS.

Cestide with body elongated in the stomodeal axis, as in Cestum,
but with the aboral narrow edge flat, not arched, as in Cestum. The 4
subtentacular meridional tubes do not bend outward and inward from
their points of origin from the 4 adradial vessels as in Cestum, but pro-
ceed straight outward along the middle of the broad sides of the animal.

The type species and only known form is Folia parallela of the Medi-
terranean and tropical Atlantic.

The genus is closely allied to Cestum, but is at once distinguished
by its straight, subtentacular canals, whereas those of Cestum curve where
they arise from the axial canal-system.

Unfortunately we can not retain the generic name Vexillum, for
it was preoccupied for Mollusca by Bolten, 1798, in Catalogus Museum
Boltenanum, Pars Secunda, p. 138, and this name is accepted by Her-
mannsen, 1847, in Indicis generum malacoz., vol. 2. I therefore propose
the name Folia, in honor of Professor Fol, who discovered this cteno-
phore among the Canary Islands.

Folia parallela. (Figs. 62 to 63, plates 13 and 14.)
Vexillum parallelum, Fovr, 1869, Anat. und Entwick. der Rippenquallen, Berlin,

p. 6, Taf. 2, Fign. 1—5.—Cuun, 1880, Ctenophoren des Golfes von Neapel,

P- 303, Taf, 11, Fign. 4—6, Taf. 13, Fign. 14-17; 1898, Ctenophoren der Plank-

ton-Expedition, p. 21.—MosER, 1908, Abhandl, Akad, Miinchen, Suppl. Bd.

1, Abhandl. 4, p. 15.

This species is smaller than Cestum veneris, being only about 15 mm.
high and 150 mm. wide. The aboral edge is nearly flat, not arched as
in Cestum. The stomodzum is shorter than in Cestum, being not half
as long as the height (oral-aboral axis) of the animal. Above all the 4
subtentacular meridional tubes proceed straight outward along the middle
of the broad sides of the animal from their points of origin at the ends of
the 4 rudimentary adradial canals to the edge of the outermost sides
of the animal, where they join the 4 subventral canals. The separation
between the subtentacular and subventral rows of combs is not so wide
as in Cestum, being hardly perceptible in some specimens. The tentacle-
bulb and its sheath are smaller than in Cestum. In the Mediterranean
the Folia is colorless, but at Tortugas, Florida, some of the specimens
(not all) show faint yellow in the gelatinous substance of the aboral
sides of the extended ends of the animal. This yellow color may, how-
ever, be due to the presence of commensal plant cells. Fol described
this ctenophore from the Canary Islands, and Chun found it in the Medi-
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Fie. 60. Center of a young Cestum veneris, 84 mm. long. Tortugas,
Florida, May 25, 1907.

F1c. 61. Center of a mature Cestum venerss. Tortugas, Florida,
July 4, 1907. ad, adradial vessels; f, funnel; f¢, axial
funnel-tube; g, paragastric canals; 7, interradial canals;
mu, muscle fibers; sf, subtentacular meridional canals;
sto, stomodseum; sv, subventral meridional canals; %,
tentacular canals; fen, tentacle-bulb; #s, opening of ten-
tacle-sheath.

Drawn from life, by the author.

PratTE 12.
CTENOPHORES OF THE ATLANTIC GOAST OF NORTH AMERICA

B Meisel lith. Bosica.
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terranean, and it is evidently distributed entirely across the tropical
Atlantic, being fairly common at times at Tortugas, Florida.

The animal moves by vermiform contractions, aided by its combs
of cilia, and advances with remarkable rapidity by a series of sudden
darts with intervals of rest between. I have seen a perfect specimen of
this ctenophore which was swimming normally in an aquarium suddenly
tear itself into shreds through muscular contraction.

Order BEROIDZE Eschscholtz, 1829.

‘Beroidce, EscHscuoLTZ, 1829, Syst. der Acal,, p. 35.— GEGENBAUR, 1856, Archiv

fiir Naturgesch., Jahrg. 22, p. 192.— Acassiz, A., 1865, North Amer. Acal,,

p. 35—CHUN, 1880, Ctenophoren des Golfes von Neapel, p. 303. — MosER,

1903, Ctenophoren der Siboga-Exped., p. 19.—VANHGFFEN, 1906, Nordisches

Plankton, Ctenophoren, p. 7.— ROMER, 1903, Fauna Arctica, Ctenophoren,

Bd. 3, p. 81.— BEnHAM, 1907, Trans. New Zealand Institute, vol. 39, p. 139.

Agassiz regarded the Beroida as the simplest of the ctenophora
and considered that the more complexly organized Lobate, Cydippide,
and Cestidee were derived from them. They are simple in that they lack
tentacles and tentacular canals. The structure of the apical sense-
organ and the papille of the pole-plate are, however, more complex than
in other orders of ctenophorz. Chun, 1880 (pp. 267, 271), contrary to
Agassiz, regards the Beroida as the most highly differentiated of cteno-
phore and considers that they have remotely descended from tentac-
ulate forms, and that they can not be regarded as the ancestral type from
which the existing tentaculate ctenophorse have been derived.

The loss of the tentacles in the Berodiz may have come about,
according to Chun, through the powerful development of the cilia, giving
freedom and rapidity of motion, and through the great development of
the wide-flaring mouth which enables the animal to obtain food without
depending upon tentacles to capture prey. It is remarkable, however,
that no trace of tentacles or tentacular vessels appears in the larva of
Beroidee, but we must remember that in the genus Ocyropsis of the
Lobatz there are neither tentacles nor tentacular vessels, so that the case
of the Beroide does not stand alone and need give us no great concern.
Moreover, in essential respects the fusions between the oral branches of
the paragastric and the meridional canals are similar in Cestide and
Beroidee excepting that in the Beroida an anastomosing network may
connect some or all of the meridional canals one with another.

The lateral diverticula of the meridional and oral branches of the
paragastric canals, which are seen only in the Beroide, are evidently,
phylogenetically speaking, of recent origin, for they appear very late in
ontogeny in Beroé.

It is probable that the Beroide and Cestida are derived from a com-
mon stock whose relationship to the Lobate was close.

The lateral compression in the funnel-axis is more marked in the
Beroidee than in any other order of ctenophores excepting the Cestide.

There are 2z genera, Beroé in which the aboral pole of the animal is
dome-like and oval, and Neis Lesson, in which there are z prominent
lobes on both sides of the apical sense-organ. (See von Lendenfeld,
1885, Zeit. fur wissen. Zool., Bd. 41, p. 673.)
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Genus BEROE Browne, 1756.

Beroé, BROWNE, 1756, Civil and Nat, Hist. Jamaica, p. 384; also, edition 2, 1789.—
Fasricius, 1780, Fauna Grénlandica, p. 361.—CHUN, 1880, Ctenophoren des
Golfes von Neapel, p. 306.—Acassiz and MAYER, 1899, Bull. Museum Comp.
Zool. at Harvard College, vol. 32, p. 177.—MOSER, 1903, Ctenophoren der
Siboga-Exped., p. 20—BENHAM, 1907, Trans. New Zealand Institute, vol.

39, P- 139.—MOSER, 1908, Abhandl. Akad. Miinchen, Supg)l. %3((11 I, Alzahandl.
o . 11, Zool. 3,

4, p. 18, 1907; Ctenophoren der deutsche Stidpolar-Expe
p. 153.—Maas, 1908, Méduses Exped. Antarctique Frangaise, p. 15.

Idyia, FREMINVILLE, 1809, Nouv. Bull. Soc. Philomat., p. 329.

Beroé, Medea, Pandora, EscascHovTz, 1829, Syst. der Acal.,, pp. 35, 39.

Idya, Cydalisia, LEssoN, 1843, Hist. Zooph. Acal., p. 67.

Rangia, Idyia, Idyiopsis, Acassiz, L., 1860, Cont. Nat. Hist. U. S., vol. 3, pp. 191,
270, 288, 296.

Pandora, MOSER, 1908, Abhandl. Akad. Miinchen, Suppl. Bd. 1, Abhandl. 4, p. 32,
190g; Ctenophoren der deutsche Stidpolar-Exped., Bd. 11, Zool. 3, p. 159.

Pandora, preoccupied for Mollusca by BRUGUIERE, 1791.

GENERIC CHARACTERS,

Body miter-shaped, egg-shaped, or conical; extended laterally in
the stomodaal axis, Mouth opening wide and ectodermal portion of
stomach (stomodeeum) voluminous. The polar-plate surrounding the
sense-organ at the aboral pole is fringed with a row of branched papille.
There are neither tentacles nor tentacular vessels. There are ciliated
areas upon the walls of the stomodaum near the mouth. The axial
funnel-tube which extends upward to the sense-organ, is deeply cleft so
that 2 lateral vessels extend upward to the 2 apical excretion-pores on
the sides of the pole-plate. 8 meridional vessels and 2 paragastric canals.
The meridional vessels lie under the 8 rows of ciliary combs; the 2 para-
gastric vessels extend down the middle of the broad sides of the animal
and branch out in a 1-like manner near the mouth, and fuse with the
meridional canals of that side only, but in B. ovata the 8 meridional
canals may be placed in communication one with another by means of
an anastomosing network of side branches, thus establishing a circum
oral canal-system. L. Agassiz and Chun state that these anastomosing
vessels do not cross the narrow sides of the body, thus leaving the 4
meridional vessels of one broad side separated from those of the other
broad side; but I find that while this is true of the young, in mature
specimens of B. ovata from Tortugas all 8 of the meridional vessels are
connected by the network, which extends across the narrow sides of the
animal. In B. cucumis, however, the side-branches do not anastomose,
so that Agassiz’s statement is true for this species only.

The type species is Beroé ovata of the Mediterranean, Atlantic, and
Pacific.

In Beroé ovata the side branches from the 2 oral vessels and from the
8 meridional canals are deep-lying and anastomose, fusing to some extent
with the 2 paragastric canals, In B. cucumss, however, these fusions do
not take place and the branches do not anastomose, and the side branches
are nearer the surface than in B. ovata.

It has been pointed out by Chun that about 45 species of Beroide
have been described under 8 generic names, the genera being based
mainly on coloration and on external form of the body. Chun, however,
came to the conclusion that all of these forms fall into one genus Beroé.
The great diversity of opinion among older authors came from a failure




F1e. 62. Folia parallela. Natural size. Tortugas, Florida, May o,

1906,

PraTE 13.

Drawn from life, by the author.
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to study the internal structure of the animals, They also placed too much
reliance on external shape, which is not only very variable but is also
greatly modified by temporary contractions of the muscles. The colorin
Beroé also changes with age, the very young animals being spotted, after-
wards almost transparent, and finally, when mature, more or less diffusely
pigmented. Also specimens from cold waters are apt to be pink, while
those from the tropics are apt to be dull, translucent, and milky in hue.

B.ovata and B. forskali are known from the Mediterranean, and they
range widely over the tropical Atlantic and Pacific. B. cucumis is found
in the Arctic and Antarctic regions and according to Moser also in the
Atlantic, Pacific, and Indian oceans, being cosmopolitan in its wide range.

Pandora of Eschscholtz and Moser is, I believe, only a common
aberration or growth-stage of Beroé¢ in which the 4 subventral rows of
combs are longer than the others, Every large swarm of Beroé ovata
along our coast contains some half-grown individuals in this stage, but
I have never observed this condition in fully-grown animals. The gen-
eric name Pandora is preoccupied and can not be applied to ctenophores.

Kinoshita, rgro, Centralblatt Physiol., Bd. 24, p. 726, finds that in
Beroé and Leucothea the combs are brought to a stand-still by mechanical
stimulation of the oral pole, or of the oral-ward part of a section of the
animal; and conversely a stimulation of the aboral pole of a quiet animal
sets its cilia into movement, a result which would not follow if we stimu-
lated the oral pole. Stimulation increases the rapidity of the waves
that course down the rows of combs.

Beroé ovata Chamisso and Eysenhardt. (Figs. 66, 68 to 75; plates 14 to 16.)

Beroé, BRowNE, 1756, The Civil and Natural History of Jamaica, p. 384, Table
43, fig. 2; also, Second edition, 178g.

(?) Beroé albens, ForsKAL, 1745, Descrip. animal, p. 111.

Medusa infundibulum, TURTON, 1806, Linné’s Sys. Nature, vol. 4, Worms, p. 121.

Beroé ovaia, B. capensis, B. punctaia, CHAMISSO et EYSENHARDT, 1821, Nova Acta
Acad. Leop. Car., tome 1o, pp. 360, 361, Tab. 31.

Beroé ovata, B. punciata, EscHsCHOLTz, 1829, Syst. der Acalephen, pp. 36, 37.

Idya mertensii, MERTENs, 1833, Mém. Acad. Sci., St. Pétersbourg, Sci. Math.
Phys. et Nat., sér. 6, tome 2, p. 536, Taf. 13, Fign. 1—4.

Idyiopsis clarkii, Acassiz, L., 1860, Cont. Nat. Hist. U. S., vol. 3, pp. 288, 296; figs.
101, 102.—AGASSIZ, A., 1865, North American Acalephe, p. 39, figs. 63, 64.

Idyiopsis affinis, Acassiz, L., 1860, Cont. Nat. Hist. U. S., vol. 3, pp. 288, 296.

Beroé punciaia, McCapY, 1859, Proc. Elliott, Soc. Nat. Hist., Charleston, vol. 1, p. 254.

Beroé ovata, CaUN, 1880, Ctenophoren des Golfes von Neapel, p. 308, Taf. 14, Fign.
1, 2; 1898, Plankton-Expedition, Ctenophoren, p. 26.

Beroé clarkii, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 82.

Beroé ovaia, ALLMAN, 1862, Proc. Royal Soc. Edinburgh, vol. 4, p. 519; also,
1882, Jour. Linnean Soc. London, vol. 16, p. 89 (development).—KRUKEN-
BERG, 1880, Vergleichend. physiolog. Studien zu Tunis, etc., pp. 1—22.—
GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 362 (occurrence at Trieste).—
VerRwoORN, 18¢91. Pfliger’s Archiv. fiir ges. Physiol,, Bd. 50, p. 423, Fign.
1—-5 (functions of the apical sense-organ).— NaAGEL, 1893, Pfliiger’s Archiv
ftir Physiol., Bd. 54, p. 165, Fign. 1—5 (physiology).—D=riEscH and MoRGAN,
1895, Archiv fiir Entwickelungsmech., Roux, Bd. 2, p. 204. —ZEIGLER, 1898,
Archiv ftir Entwick.-Mech., Bd. 7, p. 34, Fign. 1—12. —RHUMBLER, 1899;
Ibid., Bd. 8, p. 187, 28 Fign. (segmentation). —ROMER, 1903, Fauna Arctica,
Ctenophoren, p. 84 (list of literature).—MOSER, 1903, Ctenophoren der Siboga-
Expedition, p. zo (list of literature), —SaMassa, 1892, Archiv fiir mikroskop.
Anat., Bd. 40, p. 207, Taf. 8, 9 (histology).—Lojacono, 1908, Journ. Phys.
Path. Gen,, Paris, tome 10, p. 1001 (the poison of Bero&).—MosER, 1908,
Abhandl. Akad, Miinchen, Suppl. Bd. 1, Abhandl. 4, p. 22.

Beroé shakespeari, BENHAM, 1907, Trans. New Zeal. Institute, vol. 39, p. 139, pl. 7.
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Body miter-shaped, 70 to 115 mm. long. Lateral compression very
marked, the broad, lateral diameter being fully 3 times as wide as the
narrow diameter. The apical sense-capsule lies near the surface at the
bottom of a shallow cleft; it contains a spherical mass of lithocyst cells,
and is flanked on two sides by a row of branched papillz in the form of a
figure 8, the loops of the “8" extending around the pole-plate in the
plane of the wide, lateral diameter. The 2 excretory pores open on the
alternate outer sides of the pole-plate. There are 8 rows of ciliated plates,
each row containing 25 to 30 combs of cilia. These extend about three-
quarters the distance from the apical sense-organ toward the mouth.
The mouth is a wide-gaping slit and its cavity is of large dimensions,
comprising the greater part of the center of the animal. The entodermal
part of the stomach is small. There is no axial funnel-tube, but instead
there are 2 lateral tubes which extend upward from the funnel to the 2
halves of the pole-plate. Each of these tubes opens by an excretion pore
on alternate opposite sides of the figure ““8"-shaped pole-plate. The
funnel, or entodermal part of the stomach, gives rise to 4 interradial tubes
which bifurcate, giving 8 adradial canals, which in turn lead to the 8
meridional vessels that extend down the sides of the body immediately
under the 8 rows of ciliary combs. In addition to these meridional tubes
there are two lateral paragastric tubes which arise from the funnel and
extend down the middle of the broad sides of the animal. The 4 merid-
jonal canals of each broad side are placed in communication one with
another by means of the oral forks of the paragastric vessels which extend
along the broad side of the mouth, but do not fuse with their fellows on
the opposite side to form a ring-canal. The 8 meridional canals are,
however, placed in communication one with another by means of a loose
network of numerous side-branches which anastomose through the
gelatinous substance of the animal, forming a wide meshwork. Some of
these branches join the 2 lateral, paragastric tubes, although never to
the extent observed in B. forskali of the tropical Pacific. These fusions
occur only in well-grown individuals of Bero¢ ovata, and distinguish this
species from Beroé cucumis of our northern waters ,where no anastomosing
of the side branches, or fusions with the paragastric vessels has been
observed. The young B. ovata can not be distinguished from B. CUCUMIS.
There are numerous small, stellate areas of dark brown and light rosin-
colored spots upon the 8 meridional vessels and around the mouth. These
spots are especially conspicuous in young animals. The network of anas-
tomosing vessels that arises from the meridional canals is of a delicate
pink. The gelatinous substance of the mature animal is of a translucent,
steely-blue color. In Florida the animal is dull-milky in color, but in
the colder northern waters, as in the Chesapeake Bay, it is highly colored
and the canals deep pink or reddish-brown.

When 2.5 mm. long the animal is covered with large, stellate pig-
ment spots of a dark brown and rosin-yellow color. The apical sense-
capsule is relatively very large and is flanked by 4 branched, ciliated
papille. The 8 rows of ciliated combs extend only about half the dis-
tance from the apical sense-organ toward the mouth. When about 15 to
20 mm. long the animal is quite translucent. The 8 meridional vessels
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F1e. 63. Folia parallela. Enlarged view of a young specimen 27
mm. long. Tortugas, Florida, May 29, 1906.

Fic. 64. Center of a mature specimen of Folia parallela, about 150
mm. long. ad, adradial canal; f, funnel; fz, axial funnel-
tube; 4, interradial canals; st, subtentacular vessel; sto,
stomod=um; sv, subventral vessel.

Fic. 65. End of one side of body of specimen whose center is shown
in figure 64. One sees the confluence between the sub-
ventral and subtentacular vessels and oral forks of the
paragastric canals.

P16, 66. Beroé ovata. Young Ctenophore, 2 mm. high. Cayo Con-
fites, Northern Coast of Cuba, February, 1892.

Drawn from life, by the author.

B.Meisel lith. Bostan.
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F16. 67. Beroé cucumis. 29 mm. long. Eastport, Maine, August
14, 1397.

Fic. 68. Beros ovata. Natural size. St. Mary’s River, Maryland,
November 11, 1905.

F1c. 69. Bero; ovata. View looking down upon aboral pole of spec-
imen represented in figure 68, to show lateral compression
of funnel-axis.

Fies. 70 and y1. Larval stages of Beroé. Newport, Rhode Island,
July, 1892, Agassiz Laboratory.

Drawn from life, by the author.

GTENOPHORES OF THE ATLANTIG GOAST OF NORTH AMERIGA
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B.Meisel fith. Buston.
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begin to give rise to lateral branches, and the papillee flanking the apical
pole-plate have greatly increased in number. The steel-blue color of
the gelatinous substance -and the pink of the meridional vessels begin
to appear at a later stage.

When the young animal from Tortugas, Florida, is 26 mm. long,
and 18 mm. wide in the broad, and 7 wide in the narrow axis of the body,
the oral forks of each head side of the body remain separate, and do not
fuse across the narrow sides. The two broad sides are, however, con-
nected one with another by an anastomosing network from the 4 meri-
dional canals which flank the 2 narrow sides of the body. Hence the
network of the narrow sides anastomoses and forms a complete circum-
oral circuit before any anastomosing is seen on the broad sides of the
animal. In this young animal there are as yet no fusions between the
network and the 2 paragastric canals. The animal is now decidedly
pink in color.

Beroé ovata is abundant among the West Indies and along the coast
of the United States as far north as Chesapeake Bay. This species is,
I believe, identical with the Mediterranean form, although the Florida
specimens are not so intensely pink as the Mediterranean ctenophore.

Beroé shakespeari Béenham, from New Zealand, is, I believe, identical
with B. ovata, for it bears so close a resemblance to the form of B. ovaia
from Florida that were the two found together one could not separate
them specifically.

Form, size, and color are practically worthless as specific criteria
in the genus Beroé.

Beroé ovata has been the subject of some interesting experimental
work. Driesch and Morgan, 1895, found that if the egg be cut in two
at the 2-cell stage, each blastomere gives rise to a half embryo, which,
however, has 3 entodermal cells instead of 2, as one would expect. Only
4 rows of cilia are developed. Hence each blastomere segments almost
as if still 4 part of the whole egg. The same statement is true of the one-
fourth blastomere obtained by separating the blastomeres of the g-cell
stage, for each develops into a one-fourth larva with, however, 2 ento-
derm cells intead of 1. It will be recalled that Chun, 189z (Festschrift
fir Leuckart, pp. 77—108), showed that an isolated blastomere of the
2-cell stage in Bolinopsis produces a half-larva.

Driesch and Morgan cut in two eggs of B. ovafa which had been
fertilized but had not yet segmented, and the part containing the nucleus
divided in general like that of an isolated blastomere, giving rise to a
partial embryo. Hence the incomplete development is due to the proto-
plasm, not to the nucleus.

Fischel, 1897 (Archiv Entwickelungsmechanik, Roux, Bd. 6, p. 109,
Taf. 6), has continued these studies of Driesch and Morgan. He finds
that if we isolate the blastomeres of B. ovafa in the first, second, and
third cleavages, larvee develop with 4, 2, and 1 row of combs, respec-
tively. Fischel also found that if we remove some of the blastomeres at
any segmentation stage, partial larvee result, which are the more nearly
complete the smaller the removed part. Hence the result is the same
whether the nucleus has divided or not, the nucleus manifesting ro



PLATE 16.
Beroé ovata.

Fic. 72. Immature, 30 mm. high, Willoughby Harbor, Hampton
Roads, Virginia, October 31, 1904. Lateral diverticula
from the meridional vessels close to outer surface; they
occasionally anastomose but do not join with paragastric
vessels. Yellow color apparently due to parasitic plant
cells,

F1c. 73. Mature, 1.5 times natural size. Key West, Florida, June
7, 1897,

F1c. 74. Young stage, showing an aberration quite often observed
in the young wherein the subtentacular rows of combs
arefshorter than the subventral. Charleston Harbor,
South Carolina, September 7, 1897.

Fic. 75. Aboral pole of the ctenophore shown in figure 74. ad,

adradial canal; f, funnel; fs, the two lateral funnel-tubes;
g, paragastric vessel; ¢, interradial canal; sz, subtentacu-
lar canal and row of combs; sv, subventral canal.
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.A. Agassiz, from the Pacific coast of North America. Moser, 1908, 1909,
records it from the eastern coast of Japan and also from the Antarctic,

Pacific, and Indian oceans. , 7
- In September, 1910, I visited Newfoundland in order to examine a

sufficiently large number of B. cucumsis to be assured that it is actually

specifically distinct from B. ovata. No differences can be detected in the

immature individuals of both species. When mature, however, some of

the side branches from the meridional vessels join with the paragastric

F1G. 12.—Young Beroé cucumis 19 mm. lor'ng. From life by the author. Hali-
fax, Nova Scotia, September 27, 1g10. Peripheral canal-systems of two broad
sides are separated one from the other, and there is noring-canal around mouth.
The canal-system is in a stage characteristic of the adult Cestide.

canals in B. ovata, but this does not occur in B. cucumis. Moreover the
side-branches anastomose in B. ovata, but in B. cucumis they remain
separate one from another (see fig. 76, plate 1%.) In B. forskali of the
Mediterranean, Pacific, and Antarctic oceans, the fusions between the side
branches and the paragastric canals are more frequent than in B. ovata,
but T am not sure that the difference is actually a specific one, for it
may be of an intergrading character.
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Moser, 1903 (Ctenophoren der Siboga-Expedition, pp. 23, 24), has
described and figured two closely related varieties of Berog, one of which,
B. pandora, she believes to be identical with Pandora flemingii Esch-
scholtz, 1829 (Syst. der Acalephen, p. 39, Taf. 2, Fig. 4). In both of
these forms the 4 subventral rows of combs are longer than the sub-
tentacular (she reverses the accepted usage of these terms in her de-
scription) instead of all 8 rows being of equal length. I doubt whether
thisis a valid specific distinction, for I have noticed a certain intergrading
tendency of young individuals of B. ovata to have relatively short sub-
tentacular rows of combs. Such an individual obtained from a swarm
of normal B. ovata, with all 8 rows of equal length each to each, is shown
in fig. 74, plate 16. When full grown I believe the 8 rows are always.
practically equal in length each to each.

The differences between B. pandora and B. pandorino are of such
a character that I doubt their validity, bearing in mind the extreme
variation in shape of body exhibited by ctenophores of the genus Beroé.
Moser, 1908, redescribes this ctenophore from Japan under the name
Pandora flemingii (see Abhandl. Akad., Minchen, 1go$, Suppl. Bd. 1,
Abhandl. 4, p. 32).

There appear to be but two dominant species of Beroé: B. cucumis
of cold water, and B. ovaia of warm waters. B. forskali, B. pandora, ete.,
are probably only varieties of B, ovata.

The pink color of the stellate pigment cells of the meridional canals
does not appear until the young B. cucumsis is about 25 mm. long, and
after the side branches have grown out from the sides of the meridionat
vessels. When young the animal is transparent with a faint yellowish
tinge to the canal-system. The side branches do not begin to develop
until the animal is 19 mm. long. When about 23 mm. long it begins to
lose its transparency, and to assume the translucent milky hue of the
adult.

The young Beroé cucumis devours Pleurobrachia pileus with avidity.

At Halifax, Nova Scotia, in September when the harbor water
ranges from 13° to 15° C., B. cucumis is most active if heated to about
18° C., and dies at a temperature between 27.8° and 29.8° C. It would

seem therefore that B. cucumis could not survive in the surface waters
of the tropics. -

PLATE 17.
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Beroe cucumis.

FIG. 76, Mature specimen, 60 mm. long. Halifax, Nova Scotia, Sep-
tember 28, 1910. ex, excretory pores; g, paragastric canal. The

side-branches do not anastomose.

Drawn from life by the author.
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Order PLATYCTENIDZ.

These are degenerate forms that have largely or wholly lost their
-organs of locomotion. They are flat and expanded, the oral-aboral axis
being much shortened. They are sessile or creep slowly over sea-weeds.
In Celoplana and Ctenoplana the apical sense-organ is present, but in
Tjalfiella of Mortensen it appears to be absent. His specimens were,
however, preserved in formalin which may have destroyed the concre-
‘tions. There are two tentacles which are feathered in Ctenoplana and
Celoplana, but simple in Tjalfiella.

Mortensen’s discovery of cydippe-like young in the brood-sacs of
Tjalfiella proves that these forms are simply degenerate, and specialized,
ot primitive ctenophores. After being set free in the Cydippe stage the
young swim about by means of their combs of cilia but soon settle down
and lose these organs of locomotion.

Tjalfiella tristoma Mortensen.

Tjalfiella tristoma, MORTENSEN, 1910, Vidensk. Meddel fra den naturh. Foren. i

Kobenhavn, p. 249, Fig. )

This is the most degenerate of the Platyctenidz and is found attached
by its oral surface to stems of Umbellula lindahlii at depths from 240 to
290 fathoms in Umanak Fjord on the West Coast of Greenland.

The animal is transparent with yellow tentacle-bulbs, and is about
1o to 15 mm. long, flat, laterally compressed with the oral surface
attached to the Umbellula, and with an erect, funnel-like tower-shaped
projection at each end of the body. A slight projection at the middle
-of the flattened upper side of the animal may represent the degenerated
remnant of an apical sense-organ, but there appear to be no lithocysts.
A minute pore opens at this place. There are no combs of cilia.

The mouth is at the center of the surface of attachment and gains
-access to the outer world by means of a median ventral furrow in the
tentacular plane. This furrow extends upwards along the sides of the
body to the two tentacle bulbs which are set within it at the sides of the
funnel-shaped tentacle sheaths. The tentacles have no side branches
thus differing from those of Cienoplana, and Celoplana. The tentacles
are provided with colloblasts. There are 4 pairs of knob-like projections
-on the upper surface of the animal and these mark the position of the
sexual organs each conmsisting of an ovary and a testis which open to
the outer world through an ectodermal invagination, as in Ctenoplana.

These genital cavities contain embryos which have ciliated combs
and are in the cydippe stage, thus proving that the Platyctenida are
degenerate and not primitive ctenophores. When about to leave the
parent animal a deep furrow develops in the tentacular plane along the
oral side of each young ctenophore. The young go through a free-
swimming stage before they settle down.

The canal-system of the adult is branched quite complexly.

Mortensen’s final paper upon this animal will appear in the Report
upon the Ctenophorz of the Danish Ingolf-Expedition, vol. s, part 2.
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amphitrites, 36, 44
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Ciliary movement, nature of, 25, 26, 30
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other ctenophores, 54; young scul-
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Cydalisia, 48
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densa, 15
hormiphora, 15
ovum, 8
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Ganesha elegans, 5
Ganeshide, 5
Geographical distribution, 1, 2
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mertensii, 49
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Idyiopsis, 48
affiinis, 49
clarkii, 49

Lesueuria, 19
hyboptera, 19
vitrea, 19
Leucothea, 34
grandiformis, 36
multicornis, 35, 36
ochracea, 35
Lithocysts, structure of, 3o
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arctica, 52

fulgens, 52
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Mnemia, 20, 26, 40
schweiggeri, 26
Mnemiide, 18
Mnemiopsis, 20
gardent, 33
leidyi, 26
wmceeradyi, 31
Movements of muscles, effect of ions
upon, 26, 32
Muscular system, physiology of, 26

Neis, 47

Nervous system, histology of,7, 13, 52;.

physiology of, 7, 30, 49
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Ocyrog, 37
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crystalling, 38
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flemingii, 54
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Partial larvee, development of, 51
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Pleurobrachia, 9
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Poison of Berog, 49
BEurhampheea? 42

Rangia, 48

Regeneration, 52
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Cydippidee to Lobatz, 18; Cydip-
pidee to Platyctenide, 55

Sense of equilibrium, 30, 31, 52
Sex cells, ectodermal origin of, 14
Species, list of, 1
Stimuli, chemical, 7, 30, 32
electrical, 30
mechanical, 7, 49

Teaniate, 42

Tinerfe, 16
beehleri, 17
cyanea, I0
laciea, 17

Tjalfiella tristoma, 55
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