XXXVL—REPORT ON THE MEDUSE COLLECTED BY THE U. 8.
F. C. STEAMER ALBATROSS, IN THE REGION OF THE GULF

STREAM, IN 1883-'84."

By J. WALTER FEWKES.

The wealth of marine life which peoples the surface waters of the
Gulf Stream is in part made up of a rich and varied medusan fauna.
This fauna has been but little investigated, considering the great num-

" ber of genera which we have every reason to believe is embraced in it.
Although in a general way we may conclude that many of the Northern
Europedn meduss are carried there by the Gulf Stream, and are, there-
fore, identical with those of our own coasts, many others, particularly
those found in warmer waters of Florida and off the Carolinas, do not
make their way into these high latitudes. The Acalephs which have
been collected from the eastern coasts of the United States are also, in
Part, inhabitants of the Gulf Stream. The jelly-fishes from New Eng-
land undoubtedly have associated with these more southern medus® .
many others which have been brought south from colder waters through
the agency of counter currents setting from the north. The medusa
of the Gulf Stream include, in addition to those mentioned, many others,
some of which are new to science; and it is the purpose of the present
Paper to gather together the scattered observations which have been
wade on animals of this group found in that part of the Gulf Stream
adjacent to our eastern coasts as a contribution to our knowledge of
this subject. This paper deals with meduse known to inhabit the sur-
face waters and those which have been ascribed to the depths of the
sea. The majority of the animals which are here mentioned and de-
scribed were collected by the U. S. Fish Commission steamer Albatross
in the years 1883-84. It would seem to be a most extraordinary ex-
ception if, after the floor of the ocean at great depths had been found to
be peopled with life, the fathoms on fathoms of water through which
the “gounding-lead” passes to reach those deptlis are destitute of in-
habitants. Although means of definitely knowing the character of the
Iree-swimming life were not at hand, it was certainly conjectured long ago
that the water at different depths must have its quota of life. At pres-
ent, if I have rightly read the accounts which have been published of

.* This report is limited to medus® from north of the Straits of Florida. The Alba-
tross hag made a large collection of medusw in the Gulf of Mexico and Caribbean Sea,
which it is proposed to describe in u paper on the Hydrozoa of thoese localities.
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the pelagic life claimed to have been taken at different depths, we aré
hardly able to definitely state the peculiar characteristics or limits o
different bathymetrical zones, as far as those animals which do not 1iv8
on the bottom are concerned.

There is no other gronp of marine animals better suited than the m€
dus® to test the question of whether free-swilnming marine animals ard
represented at great depths by peculiar genera or not, and even befor®
direct observations bearing on this point were made it was pretty geb
erally believed that a knowledge of these animals, if such there be, W”j"
destined to throw some light on questions of the bathymetrical dist’"
bution of pelagic animals, If the recorded depths from which medus®
are found can be trusted, the results of the voyage of the Challengeh
bearing on this point, show that the medusan group has a great bathy
metrical distribution. From new facts published in the present pape*
I am not sure that we can suppose certain of the medus® recorded bY
the Challenger from great depths do not also live and flourish at or
near the surface. Itis notin the province of this paper to examire th®
‘methods by which it is known that a genus recorded from, for instancés
1,200 fathoms really came from that depth. I leave this guestion to the
collector; but it may be well to remind the reader that the methods 0
determining the exact depth at which a frece-swimming animal entered
the dredge, or in case of a Rhizophysa, became entaugled on the ropé
may or may not be the depth of the sounding. There is a call for greater
accuracy in a determination of the exact depth from which a deep-se#
medusa is taken, and for an improvement of apparatus used in this
kind of collecting. In the case of fixed bydroids, or such medus® 85
Oassiopea and others, which live upon the bottom, the determination of
the depth at which they live is an easy task. With genera as Atolloy
Rhizophysa, and others, this determination is more difficult. The depths -
at which medus» are reported in the present paper, and the same i8,
probably true of those recorded by Heckel, Studer, and others, musb
therefore be viewed in the light of what has been said above. There is
no reason to deny the existence of deep-sea medusz confined to great
depths, and on the other hand nothing to show, without doubt, that the
same jelly-fishes, with the exception of those mentioned, are not also
found at the surface.*

The importance, from a morphological stand-point, of definitely an”.
swering the question whether medus® are confined to certain dapt;hﬂiS

* We can hardly hope, in the imperfection of onr knowledge of the limits of the hal-
itat of the so:called deep-sca medusm, for an answer to the many interesting ques”
tions concerning them which are suggested by this condition of life. Of the nin®
Craspedote meduss which, according to Heamckel, ¢ have either adapted themselves
by special moditications of organization to such a mode oflife, or which give evidenc®
by their primitive structure of a remote phylogenetic erigin,” one genus at least 18
known to come to the surface. dtolla, which is certainly one of the most striking ©
these genera, was taken in one jnstance (4. Bairdii) from the surface waters of

Gulf Stream.
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Vex:y great. I can at present imagine no place on the globe where the
llnlfol‘mity of conditions under which medus@® are placed can be the
Same ag at great depths of the ocean. I do not mean necessarily on the
°_°1‘ of the ocean, since that may be raised or depressed, and the vari-
8ties of conditions which come from such motions may result, but in the
pth of the gea, separated from' the surface by a wall of water of great
“epth, and from the ocean-bed by asimilar wall of equal amount. Here,
i "mYWhere, may we look for the continuance of ancestral features an-
odifieq by environment. On this account the determination of the
athymetrical limits of free medusa no less than that of those animals
Which inhabit the bottom is a most important thing, and from it should
® eliminated all possibility of error. I have been struck, in looking
Iver deep.-sea medussm with the predominance of those which are placed
11_1 the Acraspeda as compared with hydroid gonophores. This condi-
tion may spring from the fact that the former are larger and more easily
82en than the latter, or from a lack of hydroid gonophores at great
€pths. Several observers have already noticed the predominauce of
the Plumularidz and allied Sertularian genera at great depths, while
Ydroids with free medusiform gonophores, as far as our knowledge
Dow goes, do not form a large share of deep-sea life. The Plumularide
ave 1o free medusiform gonophores, as far as known.
Of the medus® placed among the Acraspeda which I haye studied the
lIlaxiority are allied to the simpler genera represented by the family of
Phyride. These are regarded as closely approaching the ancestral
Orm, Ephyra, from which a great group of medusa® has sprung. If it
Should be found, on a larger acquaintance with these animals, that they
.tonformn to the law which they seem to indicate, we may have new. fac's
Of greatest importance in the study of the pbylogeny of the medusa. It
18 8elf-evident, I think, that if medusw® are confined to certain depths
304 eannot penetrate below them in younger or adult stages, a develop-
lent without a fixed Seyphostomna stage must be the only means of de-
Velopment from the egg in these genera. ‘We may find, as in Cunina,
?Oﬂlmensa.lism or parasitism, or even free nurse akin to that of the
‘Wother bud” of Cunina, as recorded by Metschnikoff and others; but
18 possibility of the depth below which the animal cannot sink being
the 8ame as the depth of the bottom would be doubtinl. What are the
Possibilities of a medusa separated by a zone of 1,000 fathoms of water,
rough which it is suppesed that it cannot penectrate, being able to
lake jtg way. to places of that depth at which it lives for its Scypho-
Stomg, to hecome attached? It we say that the eggs may be dropped
and sink to the floor of the ocean, no matter how deep, can we still hold
t0 the proposition that the medusa is limited to any depth? A priort
en, if medusse are confined to a certain depth, we must suppose that
®y can have an attached Scyphostoma only when brought, as planule
O otherwise, into those regions of the ocean whose floor comes within
eir bathymetrical zones.
H. Mis. 68—59
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We can, therefore, predict that here we may look for medus® with
a direct development, or at all events for those with an unattach®
young. We know too little of the embryology of different geﬂelza
of medus® to get together enough facts to throw much light on thié
question. It is among those genera with which the deep-sea Acraspe
have their closest likenesses that we find a direct development, bu
late researches have shown that even some of the highest also skip tb
Scyphostoma stage, and have a development more like that which 1}
called direct.. The so-called deep-sea medusz seem to me to indicd
that the mode of development known as direct is the primal conditio®
and that the growth in which an attached form enters the series is &
secondary modification; but they certainly do not prove such t0
the case, and I doubt whether we can demonstrate it as far as they 819
concerned until the bathymetrical limits of their habitat is known.

The material used in the preparation of this paper was sent me by
my esteemed friend, Prof. A. E. Verrill. It is a pleasure to ackno¥
edge this indebtedness. I am also indebted to Mr. R. Rathbun for'
several interesting specimens, also collected by the Albatross. Maw!
of these are from the Caribbean Sea and Gulf of Mexico, and will P°
mentioned when the collections from these regions are worked ove"
The present report considers the medusm of the Gulf Stream regio?
{from Florida to the latitude of George’s Banks.

ACRASPEDA, Gegenbaur, 1856.
Family PERIPHYLLID A, Heckel, 1877.
PERIPHYLLA, Steerstrup.

The genus Periphylla appears to be comwmon in the waters of thé
Gulf Stream. It was first found in American waters by Smith ™
Harger over George’s Bank,* and a brief notice of it was published 1
the Trans. Conn. Acad., 1874.f In 1880 the Blake collected the sa®®
genusi off Cape Hatteras {Bull. Mus. Comp. Zool., vol. viii, No.

In the report on the Acalephs collected by the United States Fish Co™
mission in 1880-81, P. hyacinthina, St., is recorded from the severd
localities mentioned below :

Station. Locality.

Off Martha's Vineyard :
936 S.by E. § E. 1043 miles, surface.
952 8.1 E. 874 miles, surface.

954 S.  E. 01 miles, surface.

995 S8W. 3 W. 104} miles, surface.

The genus Periphylla is represented in the collection of 1883-"84 by
many specimens, which differ so much in outward appearance, in 002

*Its most northern observed limit on our east coast.
tThe meduse referred to ¥ Carybdea periphylla is the same us P. hyacinthing, 8%-
$'The ruedusa reforred to Dodcogbostrycha dubia, Brandt, is P. hyacinthina, St.
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z::ef;?l‘m, thgt 'I have placed them in two species. These may later be

i ically divided when live specimens are studied.

Ge:ttfvo marked differences in these specimens are as follows:

o ain of them have a brown color, with central disk and corona on
aHm:":;mbml side, very rough, apparently covered with coagulated
Speo; (%), and with the central disk conical and of small altitude. The

mnsl.nens referred to P. hyacinthing, St., have the bell walls more
parent, and the purple color is seen through the bell walls.
'ionhe:e diﬂ‘eren-ces might at first l_)e ascribed to the state of preserva-
e ho tye specimens, but this is improbable since from Station 2036
pur ;We in the same bottle two of the brown and one of the well-known
ep e.P. hyacinthina. The brown species i8 very much smaller than
Majority of the examples of P. hyacinthina.

PERIPHYLLA HUMILIS, 8p. DOV,

Specimens examined.

Catalogue Locality.
numbers. I St'““om‘l N.lat. W.long.

‘ o +t u o 1 m

8069 2030 | 30 29 45 71 43 00

9185 2036 | 38 b2 40 69 24 40

9365 ! 2038 | 38 30 30 89 08 25
0316 © . 2039 | 38 10 26 68 20 20
9320 i 2044 | 40 00 30 68 87 20

0280 | 2050 | 39 43 50 09 21 20

'lt‘ll:e bell is low conical, with diameter double its height. The surface
“nifoe umbrella b.rown, rough, opaque. The central disk and corona of
atg erm color. Diameter of largest specimen, 18™™, when marginal lobes
-~ ®Xpanded; diameter of central disk, 2™=, Diameter of the smallest
§Declmen’ gmm, )

I~‘e;77;0h<3n seen from above, the exumbrella is found to be divided intlo two
regions’¢ separated from eac}l other by a coronal furrow. The central
of thn’ ‘zona centra'lis,” “ discus central.ls,”'occupies the central portion
_ Béns e umbrella-, while the ‘¢zona marginalis” bears the four marginal
loe-bod.les and the twelve m:.lrgmnl tentacles. The discus centralis is

26 W altitude, conical, sometlm'es nearly tlat, rounded at the apex. In
aDieZ{ two §pecimens the elevation Qf th.e apex is inconspicuous. No
Wit openu.]g w.as gseen. The margin of t.he discus centralis is entire,
inouout 81}1(:1 radiales. Inthe largest specimen large (abnormal?) gela-

8 white or translucent warts oceur on its sides and outer surface.

_ angile Zona ma,rginalis in alcoho'lic specimens is carried at the same
Ornﬁ to the ve.rt,lcal axis as the sides of the conical ¢ discus centralis,”
at Ang a continuation of the former, and in one or two-specimens it is

Tight angles to the vertical axis. In most of the specimens the color
'nﬂ:ls region is like that of the discus centralis, although it has some-

8 a blue and light greeu color.
he zona marginalis is crossed by sixteen incisions, which extend
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radially from the vicinity of the coronal furrow to the abaxial poin_t"io-sf
the marginal lobes. The coronal furrow is generally smooth, sometim?
with walls greenish in color, shallow. Immediately around the 001‘09 .
furrow is a rough undivided zone, inner corona, which forms the 8% A
region of the corona of the umbrella. The sixteen radial, coronal 1
cisions extend from this region along the middle of the marginal lob"";
to the abaxial points of the same, alternating about the rim of the bel
with the tentacles and the marginal sense-bodies. ' ’ »
’ By the arrangement of these incisions Phe base of each marginal I?P ‘
pet or lobe is supported by two thickened gelatinous bodies, one &
(axial) of which is formed by the abaxial side walls of the coronal dit"hff
while the other fuses with thickened socles which support the tep
tacles and marginal seuse-bodies. By their approximation near the fred
(abaxial) end of the lobe they impart to that region a pointed form.
thin membrane skirts the margin of each marginal lobe, assuming the.
form of a fringe. By the arrangement of the radial furrows, which a1
found alternating with the tentacles and sense-bodies, it will beseen th
the coronal part of the umbrella is made up of sixteen gelatinous block?
sharply marked off from each other by the radial furrows or depre®
sions, and that these blocks are the thickened basal attachments or suP;
ports which bear the tentacles and the marginal sense-bodies. Fouf 0
these socles carry sense-bodies; twelve bear the tentacles. There at®
consequently three tentacles between the members of each pair of sense”
bodies. The marginal lappets, when the animal is alive, are probf*b
abaxially placed, acutely pointed, although more or less ragged in aler’
hol, on account of the rupture and distortion of the marginal membrad®
The tentacles are long, stiffly extended, thick at base, which comﬂ,lf’n'
ly bears on the external surface a characteristic inflation, not unl
the warts mentioned on the exumbrella, reaching along the outer wall
a few millimeters in length. In some specimens this inflation beco®
a globular sac of whitish color; in others it has a chestnut-brown colo"
The color of the tentacles in two specimens is a bright yellow, wh! o
that of the peculiarenlargement or inflation of the wall near the ba%®
of attachment is brown in these specimens. - The constancy of this €%,
largement of the base of the tentacle in this species, and its almost unt
form absence in the transparent species (hyacinthina), has led me t0 1o
gard it as probably a specific character. It may, however, be of 87
normal growth. The specimens are too imperfect for me to observet 0
character of the sense-bodies, but they probably closely resemble the
same in P. hyacinthina, St. They are four in number, and promine®™
covered above by an extended lappet or hood. ' f
The subumnbrella is made up of a central and a peripheral region
which the former is wholly occupied by the stomach. The sixteen I
dial grooves or furrows of the exumbral side of the corona are rePrf”
sented on the subumbral side by the same number of radial furrows i
the marginal or coronal umbrella region. These furrows are rendero®.

for
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I’TQmment by ‘the bases of attachment being left in intaglio by the mus-
ag ;‘; regions which separate them. They follow the same radial course
ingy e exumbral depressions in the marginallappets above, and seem to
GXucate the points of fusion of the upper and lower umbral walls. The
Whin;lbml furrows mark the lines of attachment of ends of the muscles,
Bixtc on the subumbral side are connecFed by a narrow zone formed of
“mbeen muscularswellings homologous with the coronal muscle of thesub-
N relly of A 'tolla, where,however, instead of being broken or externally
&ngl‘egs.ed :.i-t; its attachments, the muscle.is continuous, at least in Verrillic
Sop airdii, In Periphylla there are sixteen snbumbral radial muscles
Parated by as many radial furrows. A radius, therefore, which passes
0:0“811 a tentacular base or the style of a marginal sense-body bisects
© of these museles, which together form the coronal subumbral zone.
Ox-nszhe inner boundary of this zone begins the region of the proboscis
Stomach, which occupies the whole central part of the subumbrella.
Welel arrangement of the parts whigh form the stomach walls could be
nq studied in two specimens in which the upper surface of the bell was
Ia '8 or less infolded, and ‘the coronal part brought to the level of the
RD"X of the bell, while the stomach walls are stiffly protruded. The
of-(;‘jalel or proboscis has the form of a sac “fhich is made up of plates
i ifferent sizes united together. From a point cut by the radius pass-
Ng through the middle member of the threo tentacles which alternate
a;th the four sense-bodies, two-thirds the distance between the center
(.1 bell margin, a thickened support for the stomach walls is found.
. 8 support spreads out into a flat plate, which, becoming broader,
Dites with a similar support from the next quadrant, and in that way
\v:1 Completed stomach. wall is formed. The portion of the stomach
.1 adjacent to the lips of the mouth has the same color in the alco-
?llc specimens as the marginal lappets. Thelips are destitute of mar-
tglna.l tentacles, although the rows of gastral filaments can be seen on
€ inner stomach walls, and one or two protrude outside the mouth.

PERIPHYLLA HYAOINTHINA, Steenstrup.

Specimens. examined.

C:utﬁgg;\‘e Stations. Locality. Depth.
o Fathoma.
ot o0 % OﬁMartﬂa'sVinoyard, S‘hyE.iE,} 205
9728 936 1044 miles.
2723 995 SSW. 1 W. 1043 miles...............0. 868
N. lat. ’ W. long.
0312 2087 380 53¢ 00 0o 23’ 30 1,781
9283 2043 a9 49 00 68 28 30 1,407
9318 2044 40 00 30 08 37 20 1,087
9720 2044 40 00 80 08 37 20 1,007
9311 2045 40 04 20 68 438 50 373
9207 2047 40 02 30 63 49 40 889
9205 2051 30 41 00 G0 20 20 1,100
9184 2076 - 41 40 B0 65 35 00
8148 2110 85 12 10 7% 57 18 Surfave.
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Sub-family COLLASPID &, Hzckel, 1879.
ATr0oLLA, Heeckel, 1879.

(Plates I-V.)

The genus Atolla, one of the most extraordinary forms of deep-563
medus, is represented in the collections made by the Albatross by
several specimens. It will probably be found when live specimens flfe
studied that we have in the Gulf Stream more than two species, whi¢
are possibly represented in this collection. The differences which the
several specimens exhibit are very great, but due to the state of pres
ervation rather than to structural modifications. At present they are
all placed in two species, to which I have given the names Bairdii an
Verrillii,

The only known examples of this genus which have been described
are five specimens collected by H. M. S. Challenger * and placed in the
species Wywillii by the founder of the genus. A

Hackel unites Atolla with a like genus, Collaspis, in a sub-fawmilyy
the Collaspide,t of which these two genera, each with a single species
are the sole members.

The most important difference between these two genera lies in tl?"
structural feature, observed by Heckel, that in Collaspis the genitali?
are regularly distributed at equal distances from each other on a ring
sitnated between the peripheral border of the line of junction of the
proboscis and the inner edge of an inner coronal muscle (mus. cor. i-h
while in Atolla these sexual bodies are arranged in four pairs, the iP’
tervals between the pairs being greater than that between the W0

-glands which compose a single pair. In several of the specimens which
are found in the collection before me and included in the genus Atollth
the whole lower floor of the subumbrella was so ruptured in captu{'e
that it is impossible for me to investigate the character of the genitall®
and their location in reference to each other. In still others, characters
of both genera appear on the same specimen, so that, from what I have
seen of the alcoholic representatives and the tendency to distortioB
which they exhibit, I find great difficulty in separating the two geners
The resemblances between the organs which were present and the sameé
in other specimens, where the ovaries have the arrangement character”

istic of Atolla, have led me to refer all my specimens to this genus.
-

* Report on the Scientific Results of the Voyage of H. M. S, Challonger. Zoology-
Vol IV. No. II. Report on the Deep-sea Medusm dredged by H. M. S. Challenge®
by Prof. Ernst Heckel, M. D., Ph. D.

t Op. oit,, p. iii. By aun nufortunate typographical error in his diagnosis of the Cf’l'
laspidos, Hzeckel excludes in this place the genus Atolla by assigning to the sub-fawily
‘“16 to 18 seuse-clubs ” or marginal sense-bodies. tolla bas from (19 teste Huckel)
22-28 sense-clubs as far as yet observed. The reading of the diagnosis in his Sy8°
tem der Medusen is 16-32, which was probably intended to be ropeated in this instancé
Iu Plate 29 (op. cit.), Figs. 1, 2, 3, whore the warginal lappets onght to be shoWir
they are omitted. In Fig. 4 they are represented.






