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MEDUS.;f OF THE HAWAIIAN ISLANDS COLLECTED BY THE STEAMER
ALBATROSS IN 1902.

By ALFRED GOLDSBOROUGH MAYER,

Director of the Marine Laboratory of the CarnegieIn8titution at Tortuga8, Fla.

INTRODUCTION.

The following pages contain a description of the Scyphomedusee, Hydrome­
dusee, Siphonophorre, and Ctenophores collected by the Albatross while in the
Hawaiian Islands in 1902 upon a cruise of scientific exploration under the direction
of Dr. David Starr Jordan and Dr. Barton Warren Evermann. The collection is a
small one, contained in 3lJ bottles,all of the specimens preserved in' formalin. The
preservative has destroyed the otoliths of the Hydromedusre; and the color of many
of the specimens has faded, rendering specific identification difficult or impossible.
Accordingly only those forms which are well preserved are described.

When this collection obtained in the Hawaiian Islands is compared with those of
Agassiz a~d Mayer in the Paumotu, Society, Fiji islands, ete., of Bigelow and
Browne in the Maldive Islands, and of Maas off the west coast of Central America,
it appears that the majority of the Hawaiian forms are of wide distribution. For
example, among the Scyphomedusee, Oharybdea rastonii is found off the coast of South
Australia near Adelaide. Atolla alemandri is found off the Galapagos and Marquesas
islands. Periphylta dodeoabostrpoha is found on the deep ocean floor of both Pacific
and Atlantic oceans, while Pelagia panopyra is found in the middle and western
regions of the tropical Pacific. Indeed only one Scyphomedusa, Oharybdea moseri,
nov. sp., appears to -be peculiar to the Hawaiian Islands, and this is represented
in the Philippine Islands by a closely allied species.

Among the Hydromedusre Solrnari8 'in8culpta, nov. sp., appears to be peculiar
.to the Hawaiian Islands, although it is represented in Samoa by a closely allied
species. Rlwpalonema typicum, found by the Albatro88 in station 3806, at a depth
of 25 fathoms, between Erben Bank and Kaiwi channel, has been described from the
Galapagos, Marquesas, Paumotu, and Maldive islands. Another 'Jiracliylina form
is doubtfully identified from broken fragments as Solmarie punctasu«, and is crudely
:f1igured and described by Quoy and Gaimard (1824, Voy. d I'Uranie, Zoo!., p. 564.
pi. 85, fig. 4) from the Hawaiian Islands. Two specimens of'.this medusa were taken
by the Albatro88 at station 3878, from a depth of 75 fathoms, off Molokini Islet, on
April 14. . .

A single Bougainvillia, believed to be identical with B. fulva, was obtained by
the Albatross at. station 3806, from a depth of 25 fathoms, between Erben Bank and
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Kaiwi channel. This species has been taken by Agassiz and Mayer in the Ellice and
Fiji islands.

Four large but badly broken specimens of .Butima were taken by the Albatross
at station 4010, on the surface between Kauai and Oahu, on June 20. They appear to
belong to a new species peculiar to Hawaii, but their state of preservation is such as
to render accurate description impossible.

Among the Siphonophorse obtained in the Hawaiian Islands by the Albatross are
DipAyopsis anqustata, Abpla lwwleyi, Ph,ysalia utriculus, Porpitapacifica, Velella
pac~flca, and an Aaalmo. too broken for specific determination.. Among these all hut
the last named are certainly of wide distribution over the tropical Pacific.

The Ctenophores are 'represented by Hormiphora fusiformis, found also in the
Marquesas and Paumotu islands, and a Beroe apparently identical with B. aJustralis
Agassiz and Mayer,from the Ellice and Fiji islands.

On the whole it appears that the medusa fauna of the Hawaiian Islands is mainly
an insular one, recruited from forms capable of extensive distribution. The isolation
of the islands and the relative smallness of their coastal areas have probably hindered
the development of any considerable number of species peculiar to the locality.

It is remarkable that no Rhizostomee were found in Hawaiian waters, although
these Scyphomedusee are very characteristic of Fiji, Australia, and the Malay Archi­
pelago. Bigelow (1904, p. 248), however, calls attention to the fact that they are not
commonly found among the Maldiv.e Islands.

DESCRIPTION OF SPECIES.

SOYPHOMEDUSlE,

Genus CHARYBDEA Peron et Lesueur, 1809.

Charybdea, Haeckel, Syst. der Medusen, p. 439, 1880.

Generic characters: Oubomedusee with 4 simple interradial tentacles, with pedalia. The velarium
l~ suspended by 4 radially situated bracket-like frenulse from the walls of the subumbrella. Velar canals
are found extending from the gastro-vascular space of the medusa into the entoderrnal lamella of the
velarium. The stomach is wide and flat without wide mesenteries. There are 4 clusters of gastric
cirri situated in the interradial angles of the stomach cavity.

Charybdea rastonii Haacke.

PI. I, figs. I-Ie.

Charybdearastonii Haacke, W., Jena, Zeitschrlft, 1887, p. 599, taf. 35, 15 fig.

Specific characters: The bell is nearly cubical, with flat top and almost plane sides. It is aeout
35 mm, high and 30 mm. wide. The 4 interradial pedalia are small, being only about 10 mm. long
and 6 mm. wide. Each pedalium is hollow, and gives rise to a hollow tentacle, which is about 50 mrn.
long and closely ringed with nematocyst swellings. These tentacles taper gradually from base to
tip, and are very flexible. There are four short club-like sense organs, alternate in position with the
four tentacles, each sense organ found within a niche about 5 mm, above the level of the velarium, and
knob-shaped with a short stalk. The sensory knob is provided with an entodermal otolith and 6
ectodermal eyes. Two of these eyes are large and median, and provided each with a doubly convex
lense, while the other 4 eyes are small and lateral and are little more than ocelli. All of the eyes are
directed in ward, so as to view objects within the bell. (Figs. lb, lCI pl. I.)

The velarium is wide, and is suspended by 4 radialmesenteries, or bracket-shaped frenulre. Six­
teen short, non-anastomosing velar canals extend inward into the substance of the velarium, (Fig. la,
pl. I.) There are 4 short interradial regions in the corners' of the stomach, where one finds many
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small gastric cirri. The manubrium is flat and wide, and 4 large, 'wide, flat, radial pouches extend
outward from the stomach. These are partially separated one from another by 4 narrow, interradial
partitions, extending from the corners of the stomach to the base of the pedalia. The radial ponches
are in communication one with another only through the axial cavities of the pedalia. The 8 gonads
are leaf-like, and are attached to the sides of the 4 interradial partitions, from which they project into
the cavities of the radial pouches. '.!'b::;:,' extend along the entire length of each interradial partition.
Each gonad is widest near the region of the stomach, and tapers gradually to the region of the peda­
lium, so that each pair of gonads attached to the same interradial partition presents a pyriform
ontline. (Fig. 1, pl. 1.) The gelatinous substance of the bell is hyaline, the entodermal parts being
milky. According to Haacke's description, the flexible shafts of the tentacles and the interradial
gastric cirri are dull pink.

The gonads begin to develop when the medusa's bell is only 11 mm, high, and are large in
medusse in which the bell is 15 mm, high. The relatively wide, flat-topped bell is characteristic of
this medusa in all stages, from those llmm. high to maturity, when the bell is fully 35 mm. in height.

This medusa was obtained by Haacke (1887) in the Gulf of St. Vincent, South Australia. in South
latitude 35°. Forty-one specimens were obtained by the Albatross, 16 of these being caught at night
by means of a net and an electric light, near the surface off the wharf at Honolulu.

Record of Hawai1an specime;ns.

No.of Geographical po-speci- Date. Station. sltion, Depth. Remarks.
mens.

1902. Fathoms.
3 July 19......... 4067................... euniawa Point, 10-14 All one-half to one-third grown.

Maui Island.
15 .....do ......... 4068................... .....do ............ 14-18 All about 12 mm, high, with small gonads

about 4 mm. wide.
4 .....do ......... 4069................... .....do ............ 18-23 All about 14 mm. high, with well-developed

gonads.
16 Mar. 30, night. Wharf at Honolulu... Island of Oahu ... Surface. Caught by aid of electric light, in dip net,

at night. All wcll''\i0wn medusee with
bells about 35 mm, igh. One of these. figured .

3 June 23........ Hanalei ............... Island of Kauai .. ........... All of medium size.

Charybdea moseri, new species.

PI. I, figs. 2-2c.

? Semper, C., Zeit. !iir Wissen; Zool., bd, XIII, 1863, tat. 39., fig. 9.

This species is named in honor of Capt. Jefferson F. Moser, U. S. N., formerly commander of the
Albatross.

The bell in large medusse is about 80 mm. high and 47 mm, wide. The pedalia arise from the 4
interradial corners of the base of the bell as four short stalks, each of which gives rise to a wide flat
spatula-like expansion, from which arises the long flexible portion of the tentacle. These tentacles
are ringed at close intervals with clusters of nematocysts. They are hollow, and the canal, which
connects their lumen with the gastro-vascular cavity of the bell, extends through the ring-like, flat,
expanded portion of the pedalium, The basal stalks of the pedalia are only about 3 mm, long, the
flat spatula-shaped, or wing-like, portion is 18 mm, long and 16 mm. wide, while the flexible parts of
the tentacles are each about 80 mm, long.

There are 4 radially situated, club-shaped sense organs, each in a wide cleft-like niche, about 15
mm, above the margin of the velarium. The sensory part of each sense-club is pear-shaped and bears
an entodermal, abaxial mass of otoliths, and four ectodermal ocelli. Two of these are large. and are
provided with double convex lenses, while the other two are lateral and are mere pigmentspots. The
eyes are so arranged as to be directed toward the interior of the bell. (Figs. 2b, 2c).

The velarium is quite wide, and is supported at its 4 radial points by bracket-like frenulee. Twenty­
four simple non-branching diverticulee, 6 in each quadrant, extend from the gastro-vascular space of
the bell into the velarium. (Fig. 2a).

F. C. B. 1903;Pt. 3-24
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The manubrium is wide and shallow, with a four-cornered mouth, and simple lips. There are
numerous short, simple, unbranched gastric cirri, in crescent-shaped areas, at the four interradial
corners of the stomach.

The central stomach gives rise to 4 radial pouches, which extend out into the substance of the bell.
These pouches are incompletely separated one from another by 4 narrow interradial septee, which extend
from the interradial corners of the stomach to near the basal stalks of the pedalia.

The gonads are leaf-like, are attached to the sides of the interradial septse, and extend from the
corners of the central stomach to within 8 mm, of the level of the velarium.

In medusse preserved in formalin the flexible shafts of the tentacles are slightly pink, the eye
spots are dark brown, and the gonads are milky yellow. The gelatinous substance of the bell is thin
and hyaline, but of fairly rigid consistency.

This medusa resembles in some respects the form figured and briefly mentioned by Semper (1863) .
from the Philippine Islands. It is distinguished from Semper's medusa, however, by the very short
basal stalks, and the different shape of the spatula-like" wings" of the pedalia. It can readily be
distinguished from C. r(Jjjtonii in all stages by its high, narrow bell, and wholly different pedalia. Also
in C.ra8tonii the gonads are seen even in medusre whose bells are but 12-13 mm, high, whereas in
C.moseri the gonads do not begin to develop until the bell is fully 60 mm. high. .

Twenty-three specimens of C. m08eri were obtained by the Albairos« among the Hawaiian Islands.
With the exception of one specimen they were all obtained at the surface, the exceptional specimen
being a small one from a depth of 25 fathoms. Type no. 21800 U. S. National Museum.

Record of Hawaiian specimens.

--
No.of
specl- Date. Station. GeographIcal position. Depth. Remarks.
mens.

1902. Fathoms.
1 Mar. 22..... 3806 23° 25' 36" N.; 152° 24' 25....... Small. No gonads.

30"W.
10 Apr. 1-2 .... 3829 Avalu Point, Lanai Surface. Bells about 80 mm. high, Well developed gonads; one

Island. of them fiJ;ured.
2 Mayll...... 3927 21° 31'N.; 161°.55'W.. Surface. Medium si . No gonads.
1 MayI3 ...... 39~9 23° 19' N.; 166°54' W.. Surface. Do.
1 MayI5.... _. 3930 25° 07'N.; 17005Q'W.. Surface. Do.
6 June 9...... 3980 21° 23'N.; 158°19' W.. Surface. Various sizes. One with bcIl 33 mm. high, with no

gonads. One with bell 67 mm. high, with small gonads
only 4 mm. wIde.

2 June 17..... 4009 21° 50' 30" N.; 159° Surface. One with bell 61mm. high, with no gonads. Other small,
15'W. wIth no gonads.

Genus PERIPHYLLA Bteenstrup.

. Periphylla Steenstrup, Acta Musei Hafniensis, 1837. Haeckel, Syst, der Medusen, p. 418, 1880. Maas, Result. Camp.
Sci. Albert I", PrInce de Monaco, fuse. XXVIII, p, 44, 1904.

Generic characters: Periphyllidre with 4 interradial marginal sense organs; with 16 (8 double)
marginal lobes; with 12 solid tentacles, three between each successive pair of marginal sense organs.

Periphylla dodecabostrycha HaeckeI.

PI. JII, figs. 5, 6.

Chry8aora (Dodecabostruclui) dubia, Brandt, J. F., Mem. Acad. Imp. St.-petersbourg, ScI. NILt., VI' ser., par. 2, tom. 2,
4m, Iiv., p. 387, 1838, tILL XXIX. Hacckel, E., Syst. der Medusen, p, 421, 1880. Vanhotten, E., Aealephen der
Plankton-Expeditdon , p. 10, tal. II, fig. 1, 1892; Die Aeraspeden Meduscn, Wissen. Ergeb. der Dcutschen 'rlelsee­
Expedition, "ValdivilL," bd, III, p. 23, 1902. Maas, 0., Scyphomcdllsen der Sihoga-Expedltlon, 11 monogr., 1903,
p. 6, taf. II, fig. 15; tal. XII, fig. 107; Mem. Mus, Compo Zool. at Harvard Coll., vol. XXIII, No.1, 1897, p. 64, taf', XI,

fig. I. Resultats Campagnes Scientlfiques Albert I", Princc de Monaco, etc., fuse, XXVIII, p. 47, 1'1. v, fig. 36-37, 1904.

There are five specimens of Periphylla in the Albatross collection which appear to be Periphylla
dodecabostrycha in three different stages of growth. The bell of the smallest medusa is 55 mm. high
and 50 mm, wide at the tentacular ZOIle (fig. 5, pl. II); while that of the largest is 100 mm, wide and
only 70 mm, high (fig. 6, pI. II). Another somewhat damaged specimen of intermediate size is 45 mm.
wide and about 45 mm, high. As the color, shape of lappets, etc., remain the same in all of these
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specimens, and they come from identical, or almost identical, localities, there is reason to suppose that
they represent merely stages of growth of Periphylla dodecabostrycha.

Figures 5 and 6, plate II, show the shape of the bell in the smallest and largest medusa, respectively.
It may be seen that when the medusa is small the bell is higher than it is wide, whereas in the large
medusa the bell is wider than it is high in the proportion of about 10 to 7.

All of the specimens obtained hy the AlbatroBB are quite deeply pigmented with brownish-purple,
the pigment extending into the entodermal pouches of the lappets, and being so dense in the zones of
the circular and the radial muscle fibers that it is difficult to see the form and position of the gonads by
looking through from the outside of the bell. .

Attention should be called to the fact that it seems hazardous to attempt to separate the various
species or races of Periphylla, on the ground of relative height and width of the bell, for the form of
the bell appears to change with age, becoming flatter and relatively wider as the medusa grows larger.

Both Maas (1904) and Vanh6ffen (1902) agree that in P. hyamnthina the bell is relatively high and
the pigmentation so dense that the gonads can not be seen by looking through the walls of the bell;
whereas in P. dodecobostrucha the bell is flatter, its apex is blunter, and the pigmentation is lighter, so
that the gonads may be seen more or less clearly by looking through the bell walls from the outside.
However, in 1892 (taf. I, fig. 1), Vanh6ffen gives a figure of "P. hy<tmnthina" from life showing the
gonads clearly visible through the hyaline walls of the pedal zone.

Similarly in P. regina, Maas (1897, taf. x) shows the bell only faintly pigmented, whereas
Vanhoffen (1902), in his report upon the Scyphomedusre of the Valdivia expedition, shows it quite
densely pigmented. Vanh6ffen (1902) concludes that the species described by Fewkes, Haeckel, 'etc.,
can be reduced to three, namely, P. hyamnthin(t Steenstrup (1837), P.dodecabostrycha Brandt (1838),
and P. regina Haeckel (1880).

The species are separated mainly upon color differences, shape of bell, and size at the time of the
development of the gonads. It should be borne in mind, however, that these are characters which
are most apt to be individually a locally variable in medusse, For example, the varieties and local
races of Cyanea or Obelia along the Atlantic coast of the United States differ one from the other in just
such characters; yet any attempt to separate them specifically leads to confusion, for there are inter­
mediate forms that prevent such classification. The case may be somewhat similar with Periphulla,
and it is possible that all of the so-called species may in the end prove to be local races of one and
the same form. However this may be it has been demonstrated by the Plankton, Valdivia, and Siboga
expeditions that the Periphyllidre are truly deep-sea medusee, living at or near the bottom, and only
upon rare occasions coming to the surface.

It seems unnecessary to redescribe Periphylla dodecabostrucha after the excellent studies and figures
of Vanh6ffen and Maas, but for the sake of clearness we will enumerate some of the characteristic
features of its anatomy.

Specific characters: Bell higher than wide in young. wider than high in well-grown medusre, Four
interradial marginal sense organs, 12 solid tentacles, and 16spatula-like marginal lappets. Exumbrella
with a deep annular furrow, and below this a zone of 16 thick gelatinous pedalia, one for each mar­
ginal sense organ and tentacle. The pedalia are separated one from another by deep longitudinal
clefts which extend from the annular furrow downward through the mid region of each lappet.
Thus the pedalia alternate in position with the lappets. Each sense organ contains a protruding sac
of otoliths, and a mass of entodermal pigment. (See Maas, 1903, taf. II, fig. 15.)

There is a zone of well-developed circular muscles in the subumbrella above the bases of the ten­
tacles. This zone is divided into 16 parts by 16 selvages. Each selvage extends down the middle, of
a lappet so that the reflected halves of each pair of adjacent lappets are connected by circular muscle
fibers. There are 8 longitudinal areas of radial muscles in the subumbrella above the zone of circular
muscles. Four of these are radial and 4 interradial. Eight V-shaped gonads alternate in position with
the 8 strands of longitudinal muscles, the open ends of the V's being uppermost. The central stomach
is wide, and is continued into the gastro-vascular space of the bell in 4 elongate radial clefts, the edges
of which are lined with gastric cirri. A partial septum extends down the middle line of each lappet,
and the gastro-vascular space forms a canal around this septum. The medusa is more or less deeply
pigmented with purple-brown, which is especially well developed in the entoderm, but is sufficiently
translucent to allow one to see the gonads showing faintly through the bell walls. The annular furrow
and the clefts between the pedalia of the exumbrella exhibit brown ectodermal pigment. 'I'he ten­
tacles are white, while the gelatinous substance of the bell is hyaline.
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Record of Hawaiian specimens.

No. of I .speci- Date. Station. Geographical position. Depth. Remarks.
mens.
-------

I j902. Fatlurms.
4 June 17 4005 Ukula Point, Kauai Island... 577-480 One small specimen 55 mm, high, 50 mm. wide. No

gonads. F~ured. Three large s~ecimens about
100 mm, wi e, 70 mm. high. Wit gonads. One
fi!ured.

1 June 24 4029 .....do ........................ 478-453 Me ium size, about 45 mm, wide, 45 mm, high.
Damaged.

P. dodecabostrycha is widely distributed over the floor of the deep oceans, especially in tropical
regions of the Pacific. It has been found off the west coast of Mexico, off the coast of Chile, in the
Indian Ocean, in the Malay Archipelago, even in.the Guinea Stream, off the west coast of Africa, by
the Valdivia, and in the Mediterranean, by the Prince of Monaco.

.In small specimens a short, usually curved, diverticulum of the gastro-vascular space extends
upward into the gelatinous substance of the apex of the bell. As was suggested by Vanhoffen, this
may indicate that the medusa develops through an alternation of generations. This canal appears in
our figure 5, plate II of the young medusa. Unfortunately we know nothing of the development of
the Periphyllidse.

Genus ATOLLA Haecke!.

Atolla, Haeckel, Syst. der Medusen, p. 488, 1880. Fewkes, Report U. S. Commis. Fish and Fisheries for 1884
(1886). Vanboffen, Ergeb der Deutschen Tlefsee-Expedition, bd, 3,1902, p. 22 etc. Maas, Result. Campagnes
Sci., etc., Prince de Monaco, fase. XXVIII, 1904, p. 48.

Generic characters: Collaspidre with numerous (16 or more) tentacles which alternate with an
equal number of marginal sense organs. The marginal lappets are twice as numerous as the tentacles,
or marginal sense organs. The pedalia of the tentacles arise from a zone higher up upon the sides of
the exumbrella than do the pedalia of the sense organs.

Atolla alexandri Maas,

PI. III, figs. 10, 11; PI. II, fig. 7.

Aiolla alexandri MaltS, 0., Mem. Mus. Compo Zool., vol. XXIII, 1897, p. 81, taf, XI, fig. 2, taf. XIV, figs. 4, 5. Agassiz
and Mayer, ibid., vol. XXVI, 1902, p. 156.

Four specimens of Atolla, all belonging to the species alexandri, were found by the Albatross, and
we present life-size drawings of the largest specimen.

In A. alexandri we find, occupying the center of the exumbrella, a smooth-edged lenticular-shaped
disk. This raised central portion of the exumbrella is about one-half as wide as the medusa itself.
Thus in a medusa 64 mm. wide the central convexity is 33 mm. wide. The outer edge of this raised
center is smooth, simple, and annular, and wholly lacks the radial folds and furrows seen in other
species of Atolla. A deep annular groove encircles the outer edge of the central disk. Immediately
beyond this groove lies the zone of tentacular pedalia, In a medusa 64 mm. in diameter these pedalia
are each 5.5 mm, wide, and each one of them supports a short tapering tentacle about 13 mm, long.
These pedalia are partially separated one from the other by deep radial clefts which extend radially
inward midway between the tentacles for about one-half the distance from the outer edges of the
pedalia to the annular furrow. In a medusa 64 mm., wide there were 32 pedalia and the same number
of tentacles. Intermediate and alternating with the pedalia are the bases of the lappets. These lappet­
stalks arise at a level lower than the pedalia of the tentacles, and each one hears a single marginal
sense organ flanked by a pair of elongate marginal lappets. The sense organs, tentacles, and tentacular
pedalia are thus equal in number each to each, while the marginal lappets are twice as numerous.
Thus in the medusa 64 rom. in diameter there are 32 pedalia, 32 tentacles, 32 marginal sense organs,
and 64 marginal lappets (see fig. 11).

Turning now to the subumbrella Bide of the medusa, we find at the center a more or less miter­
shaped dark-colored manubrium, at the extremity of which we find the mouth surrounded by 4 long,
narrow tapering lips. (See fig. 10, pl. m.)
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There are 8 bean-shaped gonads in the subumbrella wall. They are adradial in position, and lie
about half way between the center and the. circular muscle. Each gonad, in a medusa ,64 mm,
in diameter, is 9 mm. long and 5 mm, wide.

The circular muscle band in the same medusa is a ring of powerful strands 2 mm, wide and
51 mm. in inside diameter. The whole subumbrella surface is strongly convex, the wing-muscle
encircling its outer edge. The disk is 9 mm, thick in a medusa 64 mm, wide, its general form being
that of a double convex lens.

The arrangement of the peripheral canals of the gastro-vascular space is shown in figure 7, plate II.

Simple, straight canals extend radially outward to the sense organs, and to the bases of the tentacles,
and these are joined by looping vessels that extend into the bases of the lappets. There are no
fused plates in the radii of the tentacles, such as are described by Maas in Atalla bairdii (1904, Resultats
Campagnes Scientifiques, etc., Prince de Monaco, fasc. XXVIII, p. 51, pI. IV, fig. 34).

The tentacles appear to increase with the growth of the medusa; thus, calling the diameter of the
medusa the width across the ring muscle of the subumbrella, we find that a medusa 16 mm, in diam­
eter had 23 tentacles, one of 16.5 mm. had 24, one of 43 mm, had 33, and one of 54.5 mm, had 32.

Record of Hawaiian specimens.

Num-

I
bel' of Date Station. Geographical position. Depth. Remarks.speci-
mens.
------ .

1902. Fathoms.
1 Junc 17 4005 Ukula Point, Kauailsland ... 577-480 Figured sgecimen; 82 tentacles.
1 .... do ... 4005 .....do .................... _.. 577-480 8 gonads eglnning to appear; 23 tentacles.
1 July 16 4154 Alla Point Li~ht, Hilo Bay ... 26-50 No gonads apparent; 24 tentacles,
1 Aug. 12 4177 Kawahioa Po nt.............. 451-319 No gonads seen; damaged specimen; 33 tentacles.

Genus :PELAGIA :Pliron et Lesueur. .

Pelagia, Peron et Lesueur, Tableau des Meduses, 1809. Haeckel, Systo del' Medusen, p. 504, 1880.

Generic characters: Pelagidee with 8 adradial tentacles alternating with 8 marginal sense organs;
16 marginal lappets.

Pelagia panopyra Peron et Lesueur.

PI. II, figs. 3, 4.

Pelagia panopyra Peron et Lesueur, Tableau des Meduses, p. 349, nr, 64, 1809. Brandt, J. F., Mem. Aoad, Imp. des
Sci. St. Petersbourg, VI' ser., par. 2, Sci. Nat., tom 2,4 'mollv., 1838,p. 882, pl. XIV, fig. 1, pl. xrva, fig. 1--5. Haeckel,
Sy"t. del' Medusen, p. 509, 1880.

The disk is 45 mm, wide and about one-half as high as a hemisphere. The aboral, or exumbrella
surface, is sparsely covered with blunt, wart-like, rounded protuberances. There are 8 hollow tenta­
cles, each about three-fourths as long as the bell diameter. Eight marginal sense organs alternate with
the 8 tentacles. There are 16 blunt marginal lappets. The mouth is at the center of the lower surface
or subumbrella of the disk. It is surrounded by 4 curtain-like palps, which extend downward from
the 4 radial corners of a throat tube. The throat tube is about 15 mm. long, and the curtain-like palps
each about 35 mm, long. The central stomach is a flat disk-like cavity, which gives rise to 16 radiating
pockets, or cavities, which extend outward the tentacles and sense organs. These pouches are
completely separated one from another by septse, which extend outward to the middle of the lappets.
Sixteen powerful radial muscles extend outward through these septse, near the subumbrella surface.
The gonads are 4, complexly folded, outpocketing, in the 4 interradial edges of the stomach. There are
4 wide, shallow pits in the floor of the subumbrella. These are interradial and extend inward from
the region of the gonads toward the center of the disk. The tentacles are pink, and the aboral surface
of the disk is sprinkled with purple pigment. The gonads are deep purplish pink.

This species appears to be widely distributed over the middle and western parts of the tropical
Pacific. Three specimens were found by the Albatross among the Hawaiian Islands.
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Record of Hawaiian specimens.

Num-
berof Date. Station. Geographical position. Depth. Remarks.speci-
mens.
---

1902. Fathoms.
1 June.Ia Waimea .. Kauai Island _........... _.. Surface .•. Figured specimen 45 mm. in diameter.
1 May 13 3929 23° 19' N.; 166°M'W .... __ . ..... do .... 41 mm. in diameter.
1 June 17 4010 Between Kauai and Oahu.. ..... do .... 14 mm. in diameter. No gonads visible.

-

HYDROMEDUS]E.

Genus SOLMARIS Raeckel.

Solmaritl Haeekel, Syst. der Medusen, p. 355, 1880.

Generic characters: Solmaridre with a numerous and variable number of tentacles alternating with
the equally numerous marginal lappets. Stomach a simple lenticular cavity, without pouches extend­
ing into the lappets. Gonads more numerous than the lappets and appearing as a ring of wart-like sacs
in the subumbrella wall beyond the periphery of the stomach.

Solmaris insculpta, new species.

PI. III, figs. 8, 9.

Specific characters: The bell is about t as high as a hemisphere and, in large specimens, is about
24 mm. in diameter. The rim of the bell consists of 14 lappets, the adjacent edges of which are joined
by a velar web. The exumbrella of the bell is sculptured in high relief. A prominent ridge extends
down the middle line of each lappet, and this' median ridge is flanked by two others which extend
down near the edges of the lappet. The valleys between the ridges are well marked, and the ridges
themselves are rendered quite conspicuous by violet pigment which extends along their crests.

There are 14 relatively stiff tentacles which alternate with the lappets, arising from the sides of
the bell at a zone about one-quarter of the distance from the rim of the bell to the apex. The ento­
dermal cells of these tentacles are disk-like and their entodermal cores project inward to the edge of
the stomach. The tentacles are all of the same size, and are a little longer than the bell radius.

Preservation in formalin had destroyed the otoliths, but it appears that there are three marginal
sense organs to each lappet, or 52 in all.

The stomach is a fiat lenticular cavity, and the mouth a simple round opening. There are 42
oval, pouch-like gonads arranged in a circle around the edge of the stomach. Of these gonads 14 occupy
intertentacular radii, while the remaining 28 flank the sides of the tentacle bases. The gonads are
regularly spaced in a circle at the periphery of the stomach; not grouped into more or less separate
clusters as in Solmaris godeffroyi Haeckel, of Samoa. Moreover S. godeffroyi lacks the complex sculp­
turing of the ex umbrella seen in S. insculpta, and there are but 24 gonads, arranged in 8·sets of 3 each
(see Haeckel, 1879, Syst. der Medusen, p. 355, taf. XIX, fig. 2).

Specimens of S. insculptapreserved in formalin show gonads of a faint purplish brown color, while
the sculptured ridges of the exumbrella are violet.

Forty specimens were obtained by the Albatross among the Hawaiian Islands, all being found on
the surface. Small individuals have 12 or 13 tentacles, but the normal number in large specimens
appears to be 14. Type no. 21799 U. S. National Museum.
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Num-
ber of Date. Station. Geographical position. Depth. Remarks.
specl-
mens.
------

1902.
81055'N.; i86°W...........

Fathom».
2 Mar. 17 8797 Surface ••••. One small, one of medium size.
1 May 6 3913 Diamond Head, Oahu Island .....do ...... Large..
2 May 11 3927 21° 81' N.; 161° 55' W ....... .....do ..•.•• Do.
2 May 18 3929 23° 19' N.; 166° 54' W •.•.•.. .....do ...... Do.
8 May 15 8980 25° 07' N.; 171° 50' W ....... •••.• do ...... Small, medium size.
6 May 16 8932 Laysan Island ............ :. .....do ...... Some small, some large.

Between Kauai and Oahu One sr,eclmen was 28 mm. in diameter, and was
8 June 17 4009 Islands ................... •••••do ...... the arzest found by the Albatross.
1 4087 West coast of Hawaii ....... .....do ...... Medium size .

15 , (?) (?) (?) (?) Well preserved huge specimens, no label.

OTENOPHORlE,

Genus HORMIPHORA L.Agassiz.

Generic characters: Cydippidre with hook-shaped tentacle-sheaths placed close by the sides of the
stomach. These sheaths open to the outside at tile level of the funnel or between this and the apical
sense organ. The tentacles have side branches, some of which are usually hand-shaped.

Hormiphora fusiformis Moser.

1'1. III, fig. 12.

Lampetiaju8vormi8 Agassiz and Mayer, Mem. Mus. Compo zool., vol. XXVI, 1902, no. 3, p. 171, pl, 13, figs. 59, 60.
HormipllOrajulfi,formi8 Moser, F., Die Cienophoren, Slboga-Expedltle, monog. 12, 1908, p, 12, Leiden.

This ctenophore was first described by Agassiz and Mayer from the Marquesas and Paumotu
Islands, where it was obtained by the Albatross·in 1900.

Moser (1903) rightly calls attention to the fact that it approaches much more nearly to the genus
Hormiphora than to Lampetia. However, it possesses the feathered tentacles seen in Lampetia and Pleuro­
brachia, and lacks the characteristic hand-shaped appendages of the tentacles seen in Hormiphora.
The body is also far more elongate than in any previously described Iiormiphora. It has, however,
the peculiar hooked tentacle sheaths close to the sides of the stomach, such as are found in Homiphora.
It seems probable that when the Ctenophorre come to be revised it will be found convenient to place
this form in a new genus. This, however, we hesitate to do at present.

Specific characters: The body is spindle-shaped, about 40 mm, long and 15 moo. wide in the tentac­
ular diameter. It exhibits considerable lateral compression, the tentacular diameter being about half
again as long as the thickness in the opposite direction. The apical sense organ contains a spherical
mass of transparent otoliths. The eight meridional vessels extend not quite two-thirds the distance
down the sides of the body from the apical sense organ. They are straight and end blindly below.
There are about 40 combs of cilia upon each meridional vessel. These extend along almost the entire
length of each canal. The two lateral tentacles arise from long, narrow clefts, close to the sides of
the stomach. These tentacle sheaths, or clefts, open upon the sides of the body about midway
between the apical sense organ and the base of the funnel, and they extend down close to the sides
of the stomach about one-quarter the length of the animal above the mouth, The tentacles are
highly contractile and are provided with simple lateral filaments, such as are seen in the genus
Pleurobrachia, except that they are much less numerous. The mouth is a narrow slit, capable of no
great expansion. The stomach is long, fiat, and narrow, and it gives rise to two simple, straight­
edged canals which extend down either side of the stomach to very near the level of the mouth open­
ing. The funnel canal, and the radiating vessels that connect the stomach with the meridional vessels
are broad and straight. The tentacles are milky in color, the stomach. faint, steely blue. and all other
parts of a glassy clearness.
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Record of Hawaiian specime128.

Num-
ber of Date. Station. Geographical position. Depth.speci-
mens.
----- -

1902.
3 Mar; 18 3799 Between Enben Bank and Kalwi Channel ........................................ Surface.
2 Apr. 15 3880 Molokinl Islet; ............................. : ....................................... Do.
1 June 17 4010 Between Kaui and Oahu........................................................... Do.

BIBLIOGRAPHY.

The following papers should be consulted by those desirous of obtaining a knowl­
edge of the Medusro of the Pacific. No literature published previous to 1879 is cited,
as this is referred to in Haeckel's "Das System del' Medusen ", 1879-80. A valuable
listof papers upon Medusro, compiled by J, W. Fewkes, will be found in Bulletin of
the Museum of Comparative Zoology at Harvard College, vol. XI, no. 10, 1884.·

AGASSIZ, A., and MAYER, A. G. On some Medusre from Australia, Bull. Mus. Compo Zool. at Harvard
Coll., vol. XXXII, no. 2, 1898.

----. Acalephs from the Fiji Islands, Bull. Mus. Compo Zool. at Harvard ColI., vol. XXXII,
no. 9, 1899.

----. Medusse of Tropical Pacific, Reports, etc., U. S. F. C. steamer Albatross from August,
1899-March, 1900, Mem. Mus. Compo Zool. at Harvard CoIl., vol. XXVI, no. 3.

BIGELOW, HENRY B. Medusse from the Maldive Islands, Bull. Mus. Compo Zool. at Harvard ColI.,
vol. XXXIX, no. 9, 1904, p. 245-269, 8 pls,

BROWNE, E. T. Scyphomedusre, Fauna and geography of the Maldive and Laccadive archipelagoes,
vol. II, pt. III, 1904, p. 723-749, pls. LIV-LVII.

--. Ceylon Pearl Oyster Fisheries, Roy. Soc. London Suppl. Reports, vol. 27, 1905,p. 131-166, 4 pls,

FEWKES, J. W. Bibliography to accompany selections from Embryological Monographs, compiled by
Alexander Agassiz, Walter Faxon, and E. L. Mark, Bull. Mus. Camp. Zool. at Harvard Coll.,
vol. XI, no. 10, 1884.

GOTO, S. The Craspedota Medusa Olindias and some of its natural allies, Mark Anniversary Volume,
p. 3-22, pls, I-III, 1903.

HAACKE, W. Die Scyphomedusen des St. Vincent Golfes, Jena. Zeitschrift, bd. 21 .n. f. 14,1887, p. 599.
HAECKEL, E. Das System der Medusen, 1879-80. Jena.

--. The Deep Sea Medusse of the Challenger Expedition, Challenger Expedition Reports, Zool.,
vol. IV, pt. XII, 1882.

--.. Siphonophorre, Challenger Expedition Reports, Zool., vol. XXVIII, 1888.

KIRKPATRICK, R. Notes on Some Medusa, from Japan, Ann. Mag. Nat. Hist., ser. 7, vol. XII, 1903, p.
615-621, 1 plate.

KISHINOUYE, K. Zoological Magazine of Tokyo, vol. III, no. 33, 1891, and vol. v, 1893, p. 416.

--.. Description of a new Rhizostoma, ibid., vol. VII,no. 78, 1895.
--. On Thysanostoma denscrispum, ibid., vol. VII, no. 83, 1895.

Edible Medusre, Zoologische Jahrbiicher, bd. XII, p. 205-210, tal. 13.

A new Medusa from the California coast, Zoologische Anzeiger, bd. XXII, no. 578, 1899 (Chry­
saora gilberti. )

--. A new species of stalked Medusre, Haliclystus stejnegerLProceedings U. S. National
Museum, vol, XXII, p. 125-129.

LENDENFELD, R. VON. The Scyphomedusre of the Southern Hemisphere, Proceedings Linnean Society,
New South Wales, vols.9 and 10, 1884-85.

--. Medusre of the Austr~lianSeas, 1887, Sydney.



MEDUSlE OF THE HAWAllAN ISLANDS. 1143

LENDENFELD, R. VON. Ueber Coelenteraten der Sudsee, Die Australisohen Rhizostomen Medusen,
Zeitschrift fUr Wissenschaftliche Zoologie, bd. XLVII, hft. 2, 1888, p. 201-324, taf. 18-27; lid:
XXXVII, 1882,and bd. XXXVIII, 1883.

MAAS, O. Die Medusen, Reports on an exploration off' the west coasts of Mexico, Central and South
America, and off the Galapagos Islands, Mem. Mus. Compo Zool. at Harvard ColI., vol XXIII, no.
l, 1897, 92 pp., 15 taf.

Die Scyphomedusen der Siboga-Expedition, Siboga-Expeditie, Leiden, 11 monog., 1903, 91 pp.,
l~taf.

MOSER, F. Die Ctenophoren der Siboga-Expedition, Siboga-Expeditie, livr, XI, monog. XII, 1903, 4
taf., Leiden,

MURBACH, L. and SHEARER, C. Preliminary Report on a Collection of Medusre from the Coast of British
Columbia and Alaska, Ann. Mag. Nat. Hist., ser. 7, vol. IX, 1902, p. 71-73.

--- ---. On Medusre from the Coast of British Columbia and Alaska, Proe, Zool. Soc. London,
1903, p. 164-192, ple, 17-22.

NUTTING, C. C. papers from the Harriman Alaska Expedition. XXI.-The Hydroids, Proc. Wash­
ington Acad. ScL, vol. III, 1901, p, 157-216, pls. 14-26.

OKA, A. Note on a Species of Lucernaria from Japan, Zool. Mag., Tokyo, vol. IX,. 1897.

---. Sur une nouvelle espece Japonaise du genre Lucernaria, Annot. Zool. Jap., vol. I, 1897,
p.141-145.

---. Sur une nouvelle espece Japonaise du genre Phoronis, Annot, Zool. Jap., vol. I, 1897, p.
147-148.

SCHULTZE, L. S. Rhizostomen von Ambon., Jena. Denkschr., bd. VII, 1898.

VANHOFFEN, E. Untersuch. tiber Semaeostome und Rhizostome Medusen, Bibliotheca Zoological,
bd. I, heft 3, 1888, 51 p., 6 taf., 1 karte.

__. Die Acalephen der Plankton Expedition, 1892.
___. Die acraspeden Medusen, Wissenschaftliche Ergebnisse vder Deutsehen Tiefsee-Expedition

auf dem Dampfer Valdivia, 1898-99, bd. III, lste lief., 1902, p. 1-:-52, taf. I-VIII.
___. Die craspedoten Medusen: l.-Trachymedusen, ibid., bd. III, 2te lief., 1902, p. 55-86, taf.

IX-XII.

EXPLANATION OF PLATES.

PLATE I.

FIG. 1. Charybdea rastonU Haacke. Natural size, full grown.
1a. Cllarybdea rastonii. View of a quadrant of the velarlum, showing the velar canals.
lb. Charybdea rastonii. Side view of sense-club.
tc, Charybdea rastonii. View of sense-club from the inner side. The eyes are arranged so as to perceive objects within

the bell-cavity.
2. Charybdea moseN. New species; natural size, full grown.

2a. Charybdea moseri. A quadrant of the velarium showing the traight, unbranched, velar canals.
2b. Charybdea moseri, Sense-club seen from the inner side.
zc, Charybdea moser«. Side view of sense-club.

PLATE II.

FIG. S. Pelagia panopyra Peron et Lesueur. Oral view, natural Size, of mature medusa.
4. Pelagia panopyra. Side view of mature medusa.
5. Periphylla dodecabostrycha Brandt-Haeckel. Side view of young medusa, showing the relatively high, sharp-

pointed bell. Natural size.
6. PeNphyUa dodecabostrycha. Side view, natural size, of mature medusa, showing the fiat, low-domed bell of the

adult.
7. Aiolla aleamdri. View of the peripheral canals of the gastro-vascular system ..

PLATE 1Ir.

FIG. 8. sotmari« insculpta, new species. Oral view, twice the natural size.
9. Solmaris insculpta. Side view.

10. Atolla alexandri Maas. Oral view, natural size.
J.1. Atolla alcxandl·i. Aboral view, showing SCUlpturingof the exumbrella.
12. HormiphoraJusi!ormis Moser = Lampetia Jusi!ormis Agassiz and Mayer. Twice natural size.
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