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PROTANKYRA ALBATROSSI, new species.

Plate LXXXI, figs. 1, l^f,- Plato LXXXII, figs. 4, Aa-c.

Tentacles 12 (varying occasionally to 13 or 14), with 4 digits, the 2

terminal being longest, a series o,f three to six small "sensory cups"

on either side of tentacle between proximal digit and base. Two ventral

Polian vesicles. Madreporic canal, single, dorsal. Deposits: Anchors

with a rather long shaft, spiny handle and upward to nine teeth on

either arm. Anchor plates rather large, very variable, with two large

central holes and numerous smaller ones; edge uneven; occasionally an

incipient handle. Along the radii, in oral disk, and tentacles, man\'

irregular rod-shaped, C-shaped, O-shaped, and variously formed grains.

Color in life, translucent white, often with a pale lilac tinge. Length

of large specimen, 100 mm., slender.

LocaUtle.'^.-'Ty^Q (Cat. No. 21227, U.S.N.M.) from Station 3840,

south coast of Molokai Island, 266 to 314 fathoms, light-brown mud,

sand, rocks; bottom temperature, 46 '. Taken also at the following

stations:
List of Stations.

Sta-
tion.



HA WAJIAN ITOLOTIIVRIAX^—FTSHER. 729

0.27 iimi. in length. There are two hirg-e central holes, but the others

rary so much in siz(^ that it is futile to attempt a detailed description.

The figures will serve to illustrate the usual type. Occasionally there

is an incipient handle (Plate LXXXII, fig. 4), such as is well developed
in Lihidoplax, but ])lat('s in the same individual vary greatly in tliis

respect. In specimens from a more considerable depth (Jrltll, 4142)

the outline of the plates is rather more even, the two central holes are

relatively smaller than those from lesser depths, the calcarcMms frame-

work is somewhat stouter, and the plates average a little larger. The
anchors are 0.24 to 0.85 mm. long. Many arc represented bv simple

rods, being in a state of development. The miliary grains varv con-

siderabl}' in number, being scarce in some specimens and abundant in

others. When present in normal numbers they are arrang(>d in two
series along each radius, with others scattered sparsely on eith(M- side

of the series. The O- and C-shaped grains are conmionest, but other

forms are numerous. In some specimens variations of straight or

slightly curved rods predominate. In the shaft of the tentacle, ('- and
0-shaped ))odies predominate, l)ut in the digits slightly curved rods.

Grains in the body range from al)out 0.04 to o.0('>5 nun. in length;

those in the tentacles are smaller, and those in oral disk small(\st. The
figures are diawn to scale.

Although this species is undoubtedl_y closely related to Profanl'i/ra

chaUengti'i (Theel), there are a number of difierences of considerable

importance, namelv, the presence of two series of little "sensory

cups" on tentacles, the variable luunber of tentacles, arrangement of

miliary granules, as well as their somewhat ditferent form, more elab-

orate anchor plates. Even the calcareous ring presents points of dif-

ference.^' Sluiter'^ has named a variety silxxjiV of /*. cliallengerl. the

plates of which are more like those of the present species than are

typical ('Ji(illeri(/er!. In other points .^ihogiv seems to be very close to

cJialJengci'i^ which was taken in 140 fathoms at Fiji Islands.

It may e\'entualh^ be found that rJuillcnget't is a very wide ranging-

and variable species, including possibly apparently separate forms,

but it is pure assumption to so regard it at present. It seems far bet-

ter, in view of the difierences pointed out above, to regard the Hawaiian

specimens as belonging to a separate species, which may well l)ear the

name of the fisheries steamer Albatross-.

"Compare Plate LXXXII, %. 4«, with Plate I, fijj. 4(1, Challentrer ITohitlinrioidea.

'^Siboga Holothurioidea, p. 131.

'^This is an unfortunate name, since it invalidates the s/Awyr/r given on the fuliowing

page (132) to a different species of Protanki/ra. Since I', mbogif is now without a

name, it may be called Protaakyra duiterl, after its discoverer.
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Genus ANAPTA Semper.

Anapta Semper, Rei^eii iin Archipel I*liilippiiien, Pt. 2, I, Holotlinrien, 1808, p.

17. Type, Amipta yrucUiH Semper.

Tentacles 12, pinnate. Deposits in form of oval or elongate grains,

or entirely absent. General form, synaptoid.

ANAPTA INERMIS, new species.

Plate LXXIII, tio;. 2; Plate LXXXII, %. 1.

Tentacles 12, digitate, each with about 12 to 16 very small, slender

digits; end of tentacles rounded without an evident odd terminal digit.

Digits increase slightly' in size distad. General form of bod}" rather

robust, with rounded posterior extremity. Body wall thin, tran.slu-

cent, the five longitudinal muscle bands showing plainl}'. Deposits

entirely wanting. Color in alcohol, bleached grayish, profusel}^ cov-

ered with small reddish brown or 3 ellowish brown spots, more abun

dant in anterior than in posterior part of bod3^ In type these spots

are fused on anterior half of body, giving a raw sienna tint with larger

grayish spots and smaller dark brown dots. Often the brownish mud
in alimentary canal gives the bodj^ a brown hue. In some specimens

the small l)rown spots are few in posterior portion of bod}". Calcareous

ring stout, composed of ten and eleven pieces in two specimens dis-

sected. Pieces unequal, both radial and interradial with an anterior

tooth and nearly straight posterior border. One large Polian vesicle.

(Plate LXXXII, tig. 1.) One very short, rather inconspicuous, madre-

poric canal at ante rior^ edge of dorsal mesentery. Gonad large, with

a central trunk to either tuft, from which spring branches either sim-

ple or once dichotomously branched. Alimentary canal veiy large

and usually gorged with mud, giving the animal a plump appearance.

Length, about 100 mm.; greatest breadth, about 14 to 20 mm.: in life

probably somewhat longer and slenderer.

Localities.—Ty^Q (Cat. No. 21228, U.S.N.M.) from Station 3910,

south coast of Oahu Island, 311 to 337 fathoms, tine gray sand and

mud; bottom temperature 43.7 ; 2 specimens. Taken also from the

following stations, in all, 11 specimens.

List of stations.

Sta-
tion.
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On account of the alisence of deposits in tiie skin it is rather diffi-

cult to assign trenchant characters to this species. Consequently a

figure of the external appearance is given. The pieces of the cal-

careous ring are a trifle variable and the dorsal radial pieces are likel}^

to be a little irregular, as shown in figure. There is constantly but
one large Polian vesicle. The shaft of the tentacles is ver}' large and
stout in comparison with the small digits which are slightly irregular

in length. In life the disparity may not be present.

The absence of deposits is certainly not due to acid, since a Sig-

iiiodota in perfect condition, so far as deposits arc concerned, was
taken from the ))ottle in which specimens were kept for over two
years. The only known species with which the present form might
be confused is Anapta xnhtUix Sluiter from the Bay of Batavia.

Inerinis ditt'ers in having 12 to 1(5 instead of 4 or 5 digits to tentacles,

and in having a stout calcareous ring instead of a rudimentar}^ one;

no papilla? on body in inerinis; one instead of several Polian vesicles.

liierniis is also longer in pi-oportion to width than suhtiJix. Snhtilis^

like inermlx^ lacks calcareous deposits.

Stil^faiiiily CHIKIDOTIlSr^qi; O^^i ei^i^ren.

C/imdo<;»,r OsTERGREX, Ofv. Ak. Forli., 1S9S, p. 117.

Genus CHIRIDOTA Eschscholtz.

CJiiridota. Eschscholtz, Zoologischer Atlas, Pt. 2, 1S29, ]>. 12. Tj^pe, Ch'iridota

discolor, Eschscholtz.

Tentacles 10 to 20, pelt?.*:^, digitate. Deposii.s: (Groups of wheels

inclosed within walls of the integument, and, in addition, often more
or less curved rods. Wheels with six spokes. Hermaphrodite.

KEY TO iIAWAII.\N SPECIES OF CHIRIDOTA.

a. Wheel papilhe numerous, in live longitudinal series on body hawaiiensk.

aa. Wheel papilla' few (Sto50) in a single dorsal series uniserialis.

CHIRIDOT.A. HAWAIIENSIS. new species.

Plate LXXXI, tig. 5; Plate LXXXII, tigs. 3, -Au-c.

Near ChirldoUi rig/da Semper. Tentacles 12; digits 8 to 10, the

two terminals being conspicuously larger than laterals, which are

graduated in size, the smallest ])eing proximad. Ventral interambu-

lacra with a single rather irregular series of " wheel papilla%'' at least

in proximal half of body; when present beyond middle, very few and

scattered. Three dorsal interambulacra with many more numerous

wheel papilia3, which are umch more crowded in anterior than poste-
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rior half of body. Anteriorly thej^ are scattered, often encroaching

upon radii; posteriorly they form a very irregular zigzag series;

sometimes very f6w posteriorly. PapilUe unequal in size. Deposits:

Wheels and numerous scattered, small, slightly curved, and C-shaped

rods, swollen or knobbed at the tips, together with straight rods

forked at one or l)oth ends. In tentacles are numerous larger, more

elaborately branched rods. In addition numerous small oval grains,

or grains SAVollen at both ends and constricted in middle, are found in

longitudinal muscles. Body wall thin, translucent. Color in life,

between burnt carmine and pomegranate purple, translucent. Wheel
papilla? light 3"ellowish red. Length, 15 to 45 mm.; breadth, 2 to T

mm.; usually broadest posteriorl3\

Locality.—Reef ])etween Honolulu Harbor and Waikiki, Oahu, in

tide pools. The animals live a few inches beneath the surface of the

soft, sandy bottom of numerous tide pools and are very common.

About 125 specimens.

Type.—G^t. No. 21230, U.S.N.M.

In general form the body is cylindrical, often, but not always,

broader posteriori}^ than anteriorl3\ Posterior extremit}' rounded to

truncate, depending upon the degree of contraction. Tentacles are

about 2.5 nmi. long and the two terminal digits about 0.5 to 0.57 mm.
The number of digits is constantly 8 to 10, the same individual having

tentacles with 8, 0, or 10 digits. In the case of 9 digits there are two

enlarged terminal ones, just the same as when an' even number is

present. The number of tentacles is very rarely 13. In a large num-
ber counted onl}^ one individual was found which thus departed from

the normal number. As noted in the diagnosis, there is a single series

of spaced wheel papillre on each of the two ventral interambulacra,

but in posterior half of body these papilla? are very few or are want-

ing. There are rather more papilUe on middorsal interambulacrum

than on the two dorso-laterals, although the difference is not great.

In some individuals a rather irregular series is formed along the three

interradii, but generall}^ the papilla? are scattered so that no regular

serial arrangement is discoverable within each interambulacrum. The
wheel areas under the microscope are seen to be circular or elliptical,

usually the latter, and range from 0.21: to 0.6 mm. in diameter.

Calcareous ring (Plate LXXXII, lig. 3<'/) does not possessany peculiar

characters. Madreporic canal single, in dorsal mesentery. Polian

vesicles, 11 or 12, of which 4 are considerably larger than the rest.

The wheels (Plate LXXXII, tig. 3) vary in diameter from 0.015 to 0.1

mm., many sizes being found within a single group, where they are

packed several layers deep. The small curved rods vary in length

somewhat, the commoner lengths ))eing found between 0.03 and 0.016

mm. The tips and sometimes the middle are slightly swollen, the

former being provided with incipient thorns in some cases. The forked
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rods are fairly common. All the rods are rather evenly scattered and

are found in the tentacles, beino- there different in shape and more

elaborately branched at the tips and subterminally. (Plate LXXXII,
figs. 3(^, c. ) These rods are also larger, measuring commonly from 0. 048

to (».076 mm. . The grains (fig. 'Sa) are very numerous along the

longitudinal muscles and are O.Ult* to 0.03 mm. in length.

The species to which Juiwalleiisis shows nearest relationship are

rigida Semper, Jthtnita Sluiter, and amlolnensls Ludwig. From

rigida the species difiers in having constantly 8 to 10 digits to the

tentacles instead of 13; in having less numerous wheel papilla?, espe-

cially on the ventral interamlndacra; in possessing much heavier

spokes to the wheels, and pro])ably also in the presence of numerous

oval and dumbbell grains along longitudinal muscles. The calcareous

ring is nearly identical with that of llherata. From liherata^ hawaii-

cnsis differs in distribution of papilh^, in the presence of branched

rods in integument, in the greater number of Polian vesicles. Ainbo-

inensis is very close to rigida, according to Ludwig's short description,

and differs from JimraUeni<lH in the same respects as rigida. It is not

possible to tell from any of the descriptions of the alwve forms

whether the much branched rods in the tentacles of liajwallensls are

peculiar. If they are, tlie}^ will afford an additional character of

importance.

These little animals were found by the writer in digging for Enter-

opneusta, Pfychodera laymnlca Spengel being rather common in the

same habitat. The broad, flat reef which extends from Honolulu

Harbor toward Waikiki is uncovered by the receding tide for a con-

siderable width. Many little pools are left in the coral, and it is in

the sand}' bottoms of these that Chirldota liatnallrnxl.s is so conunon

a few inches l)eneath the surface of the sand. The alimentary canal is

always gorged with coral sand. C. llherata Sluiter lives on live or

dead coral over which it creeps.

CHIRIDOTA UNISERIALIS, new species.

Plate LXXX, iig. 4; Plate LXXX, tigs. 5, ha-c.

Tentacles 12; digits 10 to ll^, the 2 terminal larger than the rest, the

subterminal nearly as large, and the rest graduated in size, the proxi-

mal digits being very small. Middorsal interaml>ulacrLmi only with

"wheel papilla?," which are scattered very irregularly in a single

lineal series the whole length of body, or are confined mostly to pos-

terior half. Papilla' are of conspicuous size and 9 to 50 in number. Sur-

face of bo ./, as in preceding species, is slightly roughened by small,

low, ffattish, wart-like eminences, which are apparent only when ani-

mal is contracted. Deposits: Wheels larger than those of hawaiiensis^

and sniootii straight or curved rods slightly swollen at middle and

with two oi Jiree blunt incipient spines at tips. In muscle bands are
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smooth rods with rounded tips. Color in life, two phases, one dark

purple, the other pale lilac; wheel papilhe whitish; tentacles brownish.

Length, about 150 mm.; breadth variable, in unconstricted state, 7 to

9 mm.
Locality.—Station 3892, north coast of Molokai Island, 328 to 414

fathoms, line gray sand; bottom temperature 42. 5'"
; 10 specimens.

Type.—Csit. No. 21229, U.S.N.M.
The present species is much larger than the foregoing and differs in

the great reduction in number of wheel papilhe as well as in color.

The wheel papillas vary greatly in number and apparentl^^ are more
numerous in the light than in the dark individuals, which have in the

neighborhood of ten papilhe, mostl}^ in posterior two-thirds of body.

In only one case have I found a papilla outside of the middorsal inter-

ambulacrum. In one individual a small papilla is situated just at the

upper edge of a dorso-lateral interambulacrum and is nearly radial in

position. Inasmuch as the body is constricted at intervals it is not

possible to tell the exact breadth. Tentacles are much contracted in

preserved specimens. The proximal digits are often so small that it

is then difficult to tell whether there are 8 or 10 digits. The prevalent

number appears to be 12 or 11. The terminal digits are only slightly

larger than the subterminal, although in an uncontracted state the

difference may be greater.

The calcareous ringis sufficiently shown by the figure (Plate LXXXII,
fig. 5c). There are five Polian vesicles, of which two are much larger

than the other three. Madreporic canal single, in dorsal mesentery.

Tubules of gonad unbranched. Retractor muscles rather stout, con-

fluent with longitudinal bands about 15 mm. from anterior extremity

of body.

Wheels from same individual do not difl'er so much in size as in

liavKulensis., and are larger than in that species. They varj'- from
about 0.12 to 0.19 mm., the majority being al)out 0.175 mm., in

diameter. The rods are commonly about 0.08 to 0.12 mm. long, while

the smooth ones in the muscles vary from 0.041 to 0.08 mm. Most
of the rods of outer perisome have one to throe shallow notches at tip,

and occasionally a short branch in the center. Somewhat deformed

grains such as X, fig. 3(2, are rarely seen, but real C-shaped rods

appear to be absent. The deposits are rather evenly scattered, but

appear to be lacking in tentacles.

This species differs from the other 12-tentacled forms in the distri-

bution of the wheel papillae, of which there are a veiy small number,

confined to middorsal interambulacrum. Ir respect to the small num-
ber of wheels, at least, uniserialls resembles Trochodota j^urj^mrea"'

•^Not to be confused with Sigmodota purpurea Studer {Chiridota studeri Th^el),

which has S-shaped deposits, and which has been considered as a synonym of Chvi-

dota contoria Ludwig, a Tseniogyrus.
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(Lesson), but differs in havino- numerous scattered curved or straight

rods with swollen notched tips, in addition to the minute smooth rods

in muscle bands. T. purjnirea has, moreover, sigmoid deposits in the

external porisome besides the scattered aggregations of wheels. It is

found at the Falkland Islands. C.pisa/u'i, from the Chonos Archi-

pelago, coast of Chile, 45° south latitude, also resembles uniserialis^

having C-shaped deposits in the tentacles and one row of wheel papillas

in each of the three dorsal interambulacra. Phanil is nearev pu7'27urea

than is unifierialls.

Genus TyENIOGYRUS Semper.

T;viilogi/rus Sempeu, lloluthuiien, 1868, ji. 2o. Type, t'hirodola austraiiana

Stimpson.

Tentacles 10 to 12. Deposits, S-shaped rods, and sometimes wheels

with six spokes, grouped in papilla\

Semper's genus Txniogyrns^ founded on Stimpson's Chlrodota ((u-s-

tnth'ana, a fairl}" close relative of Ludwig's contoiia^ is quite distinct

from either Cldrldota or Troclwdota.

TiENIOGYRUS, species.

Plate LXXXII, Hk- -'•

From Station 3919, south coast of Oahu Island, 257 to 220 fathoms,

gray sand, there is a fragment of a T;eni<Kjyrus evidently closely

related to T. contorta (Ludwig). Tentacles 12; digits probably about

11 or 12, but tentacles are too contracted to ascertain accurately.

Wheel papilhi3 are present, but the integument is too much injured to

ascertain arrangement. Polian vesicles 10, of unequal size; madre-

poric canal single. Deposits, wheels, in groups, and very numerous
sigmoid rods (Plate LXXXll, lig. 2). The wheels resemble those figured

by Theel,^ and have a diameter of 0.09 to 0.175 nmi,, while the sigmoid

particles are slightly different, as may be seen b}^ comparing figures.

The latter are 0.185 to 0.23 mm. long, being thus smaller than in

contorta.

The color of the specimen is whitish in alcohol, and the length is

about 60 mm. The specimen is apparently nearl}^ whole, but has

been twisted and rubbed over sand till it resembles a dirty piece of

cord. About the only differences which can be determined are in the

number of Polian vesicles and size and shape of the sigmoid deposits.

The species is evidently close to contorta.

« Challenger Holotliurioidea, Pt. 2, pi. n, lig. 2a.

Proc. N. M. vol. xxxii—07 47
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LIST OF DREDGING STATIONS AND OF SPECIES COLLECTED AT EACH
STATION.

Station MSlo, soutli vouhI Oahu Island. Depth, 264 to 183; bottom, coral sand, lava

specks, shells:

MesoiliKria ninrnii/i.

Station 3S24, sonth coast Molokai Island. Depth, 222 to 498; bottom, coral rocks,

broken shells:

Bdthyplotes palagiatus.

Station 3834, south coast Molokai Island. Depth, 8; bottom, coral rocks, sand, shells:

Iluluthiiria impatieiis, Ilolotlmria fusco-oUvaceu.

Station 3835, south coast Molokai Islan<l. Depth, 169 to 182; bottom, fine Itrown sand,

mud:
Frotunkyra albdtros^l.

Station 3836, south coast MoLjkai Island. Depth, 238 to 255; bottom, !)rown gray mud,

sand:

OrpJmurgus itisignis, I'rotdnkijra albatrui^i^i.

Station 3839, south coast Molokai Island. Depth, 259 to 266; bottom, light brown

mud, sand

:

Orphnnrgus inslgnis, Frotaiiki/ra alf)atr<>s><i.

Station 3840, south coast Molokai Island. Depth, 266 to 314; bottom, light brown
mud, sand, rocks:

Protanhjra albatrossi.

Station 3847, south coast Molokai Island. Depth, 23 to 24; bottom, sand, stones:

Ilolothuria paradoxn

.

Station 3863, northeast approach to Pailolo Channel, between Molokai and Maui

islands. Depth, 127 to 154; bottom, broken coral, coanse gravel, rocks:

Psoitis macrolepis.

Station 3866, northeast approach to Pailolo Channel, between ^lolokai and Maui

islands. Depth, 283 to 284; bottom, gray mud, tine sand:

. Mesothuria miirrayi, Pseudosiichopus prupinquus.

Station 3872, Auau Channel, between Maui and Lanai islands. Depth, 43 to 32; bot-

tom, yellow sand, pebbles, coral:

Holothuria hawaiiensis, Holuthuria auulifera, Euapta godeffroyl.

Station 3876, Auau Channel, between IMaui and Lanai islands. Depth, 28 to 43; bot-

tom, sand, gravel:

Ilolothuria hawdiieyisis, Ilolotlmria amdifora, Synapiiila kcfersleinii, Euapta

godeffroyl.

Station 3883, Pailolo Channel, between Maui and Molokai islands. Depth, 277 to

284; bottom, globigerina ooze:

Mesothuria murrayi, Orphnurgus insignis.

Station 3887, north coast Molokai Island. Depth, 552 to 809; bottom, globigerina mud

:

Pidopatides relifer.

Station 3892, north coast Molokai Island. Depth, 328 to 414; bottom, fine gray sand:

Cli iridota uniserialis.

Station 3895, south of Molokai and. west of Lanai islands. Depth, 252 to 429; bottom,

coral rocks:

Protankyra albatrossi, Mesothuria parra.

Station 3910, south coast of Oahu Island. Depth, 311 to 337; bottom, fine gray sand,

mud:
Anapta inermis.
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Station 3916, south coast Oahu Island. Depth, 299 to 330; bottom, gray sand, mud:
Anapta inermis.

Station 3919, south coast Oahu Island. Depth, 257 to 220; Vjottom, gray sand:

Mesothuria parva, Anapta inermis, Timiogyrus, sp.

Station 3979, vicinity of Bird Island. Depth, 222 to 387; bottom, tine white sand,

foraminifera, rocks:

Puiopatides rectifer, Scotodehna vitreuin, Orphnurgus insig))i!<.

Station 3984, vicinity of Kauai Island. Deptli, 237 to 164; bottom, tine coral sand:

Prolankyra albatrossi.

Station 3988, vicinity of Kauai Island. Depth, 4(39 to 165; bottom, gray foraminif-

erous sand, pebbles:

Mesothuria carnosa, Bathi/plotes patagiatus, OrpJinurgus inslgnis, LRtniogone

biserialis.

Station 3994, vicinity of Kauai, Island. Depth, 330 to 382; bottom, tine gray sand,

foraminifera:

Bathyplutes patagiatus, Orphnurgus i)isignis, Pannychta pallida.

Station 3995, vicinity of Kauai Island. Depth, 427 to 676; bottom, fine gray sand,

rocks:

Pselopatides retifer.

Station 3997, vicinity of Kauai Island. Depth, 418 to 429; bottom, fine gray sand,

brown mud:
Mesothuria carnosa, Orjdinurgus insignis, Anapta inennis.

Station 3998, vicinity of Kauai Island. Depth, 235 to 228; bottom, coarse brown
coral sand, shells, rocks:

Mesotliuria parva, Protankyra albatrossi.

Station 4015, vicinity of Kauai Island. Depth, 362 to 318; bottom, gray sand, rocks:

Orphnurgus insign is.

Station 4019, vicinity of Kauai Island. Depth, 550 to 409; bottom, gray sand, forami-

nifera, rocks:

Pxlopatides retifer.

Station 4021, vicinity of Kauai Island. Depth, 286 to 399; bottom, coral sand,

foraminifera:

Mesothuria carnosa, Bathyplotes patagiatus, Orphnurgus insignis.

Station 4022, vicinity of Kauai Island. Depth, 399 to 374; bottom, coral sand,

foraminifera, rocks:

Paiopatides retifer.

Station 4025, vicinity of Kauai Island. Depth, 275 to 368; bottom, fine gray sand,

broken shells, foraminifera:

Ophnurgus insignis.

Station 4028, vicinity of Kauai Island. Depth, 444 to 478; bottom, gray sand, glo-

bigerina

:

Paiopa t ides ret ifer

.

Station 4031, Penguin Bank, south coast of Oahu Island. Depth, 27 to 28; bottom,

fine coral sand, foraminifera, coral:

Synapjtula kefersteinii.

Station 4038, west coast of Hawaii Island. Depth, 689 to 670; bottom, gray mud,
foraminifera:

Ppelopatides retifer.

Station 4039, west coast of Hawaii Island. Depth, 670 to 697; bottom, gray mud,
foraminifera:

Pielopatides retifer.

Station 4041, west coast of Hawaii Island. Depth, 382 to 253; bottom, gray mud,
foraminifera:

Mesothuria carnosa, Orplmurgus insignis, Bathyplotes patagiatus, Pannychia pallida.
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Station 4043, west coast of Hawaii Island. Depth, 286 to 233; Ixjttom, gray sand,

broken shells, rocks:

Lsctmogone, sp., Protankyra albatross!

.

Station 4044, west coast of Hawaii Island. Depth, 233 to 198; bottom, fine gray sand:

Tlvjonidium alexandri, Protankyra albatrossi.

Station 4079, north coast of Maui Island. Depth, 143 to 178; bottom, gray sand,

foraminifera:

Protankyra albatrossi.

Station 4081, north coast of Maui Island. Depth, 202 to 220; bottom, gray sand,

foraminifera:

Mesothuria parva.

Station 4082, north coast of Maui Island. Depth, 220 to 238; bottom, gray sand:

Protankyra albatrossi.

Station 4083, north coast of Maui Island. Depth, 238 to 253; l)()ttom, gray sand:

Orphnurgus insignis, Protankyra albatrossi.

Station 4084, north coast Maui Island. Depth, 253 to 267; bottom, fine gray sand:

Orphnurgus irisignis.

Station 4085, north coast Maui Island. Depth, 267 to 283; bottom, sand, shells:

Orphnurgus insignis.

Station 4086, north coast Maui Island. Depth, 283 to 308; bottom, sand, shells:

Orphnurgus insign is.

Station 4088, north coast Maui Island. Depth, 308 to 306; bottom, fine gray sand:

Mesothuria murrayi, Anapta inermis.

Station 4089, north coast Maui Island. Depth, 297 to 304; l)ottom, fine gray sand:

Anapta inermis.

Station 4096, northeast approach of Pailolo Channel. Depth, 272 to 286; bottom,

fine gray sand:

Mesothuria. murrayi, Orphnurgus insignis.

Station 4101, Pailolo Channel, betweeji Maui and Molokai islands. Depth, 143 to 122;

bottom, coral sand, shells, foraminifera:

Thyonidium haivaiiense.

Station 4110, Kaiwi Channel, between Molokai and Oahu islands. Depth, 449 to 460;

bottom, gray sand:

Pieldpatides retifer.

Station 4115, northwest coast of Oahu Island. Depth, 195 to 241 ; bottom, coral sand,

foraminifera:

Mesothuria parva.

Station 4122, southwest coast of Cahu Island. Depth, 192 to 352; bottom, coarse

coral, sand, shells:

Mesothuria parva.

Station 4123, southwest coast of (.)ahu Island. Depth, 352 to 357; l)ottom, fine gray

sand and mud:
Orjihnurgus insignis.

Station 4130, vicinity of Kauai Island. Depth, 283 to 309; bottom, fine gray sand:

Mesothuria carnosa.

Station 4131, vicinity of Kauai Island. Depth, 309 to 257; bottom, fine gray sand:

Mesothuria carnosa.

Station 4132, vicinity of Kauai Island. Depth, 257 to 312; bottom, fine gray sand

and mud:
Mesothuria carnosa, Protankyra albatrossi.

Station 4134, vicinity of Kauai Island. Depth, 324 to 225; bottom, fine coral and

volcanic sand:

Mesothuria carnosa, Bathyplotes patagiatus, Orplinurgus insignis.
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Station 4136, vicinity of Kauai Island. Depth, 294 to 352; bottom, fine coral sand:.

Memtharia caniosa.

Station 4139, vicinity of Kauai Island. Depth, 512 to 339; bottom, fine gray sand

and rocks:

Mesothuria carnosn, Protditki/ra dlhatrossi.

Station 4140, vicinity of Kauai Island. Depth, 339 to 437; bottom, fine gray sand:

Bathyplotes jjatagiatits, Ocphnurgw^ insiijnifi, Protanki/ra (tlh<itr(>f!fii.

Station 4141, vicinity of Kauai Island. Depth, 437 to 632; bottom, volcanic sand,

foraminifera:

Pidopatidei^ retifer, Lnimoi/o^e Jiiserlolis, Protaiiki/ra (dhatrosKl.

Station 4142, vicinity <>f Kauai Island. Depth, 632 to S.'^l ; liottom, coarse manganese

sand, rocks:

Protankyra allxdross i.

Station 4151, vicinity of Ilird Island. Depth, 800 to 313; bottom, fine coral sand,

foraminifera, stones:

Puiopatides retifer.

Station 4176, vicinity of Niihau Island. Depth, 672 to 537; bottom, gray sand,

mud, foraminifera:

Puiopatides retifer.

Station 41S7, vicinity of Kauai Island. De])th, 508 to 703; bottom, gray sand,

foraminifera:

Pielopattde» ret Ifer.

EXPLANATION OF TEC^HNIOAL TERMS.

The calcareous deposits are likely to cause some trouble to the naturalist unac-

quainted with liolothurian anatomy, because they have been given arbitrary techni-

cal names. These names are listed l)elo\v, together with a number of other technical

terms which are not self-explanatory.

ambulacra, the five radii.

anal teeth, calcareous teeth, five in numl)er, surrounding anus of Act.inopnga.

anchor pkd.es, the perforated, often regular plates which accompany anchors. (Plate

LXXXI, figs, la, 2.)

anchors, anchor-shaped deposits of<%Hay>/a and allied genera. ( Plate LXXX, fig. It).
)

hntto'ns, buckle-shaped deposits often accompanying tables. (Plate T^XVII, figs. 2c,

calcareous ring, a ring, made up of plates of lime, around the (esophagus; generally

ten pieces, five of which serve as points of attachment for radial muscles {q. v.)

and are called radial pieces or radialla, while the alternate five are termed interra-

dial pieces or interradiedict . (Plate LXXXII, fig. 1.

)

Cuvierian organs, long, slender, often whitish tubes attached to proximal portion of

respiratory tree in a tuft or bunch. When ejected violently they serve as organs

of defense, being very viscid and extraordinarily extensible; present especially in

species of Holothuria and Actinopyga.

digitrde, said of tentacles when the branches are few and arise from tij) so as to

resemble miniature fingers. (Plate LXXXI, fig. 5.)

disk, perforated plate forming the base of a table. (Plate LXVII, fig. 2h.

)

gonad, the ovary or testis, as the case may be.

interamlmlacra, interradii, or the five longitudinal areas between the radii.

interradicd 2}ieces, see calcareous ring. (Plate LXVIII, fig. 4a, ir.)

madreporic canal, the calcareous canal connecting the ring canal of water vascular

system with body cavity, or with exterior in many Elpidiidte. Often numerous
in a single individual, frequently single. (Plate LXXX, fig. 1, m.)
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mesentertj, especially the dorsal mesentery, the sheet of transparent tissue joining the

oesophagus and intestine to body wall. The anterior portion of alimentary canal

is slung by the dorsal mesentery to the middorsal (interradial) line of body wall.

(Plate LXXX, fig. 1, me.)

miliary granules, simplest form of calcareous deposits, namely, more or less irregular

grains.

j>apill!V, ambulacral appendages in which the sucking disk is absent and the terminal

plate absent or rudimentary.

pedicels, tube feet, or locomotor organs, having a ti-rminal sucking disk.

peltate, said of tentacles having a circulir, flattish, or convex crown.

pinnate, of tentacles having the branches occurring regularly along the sides in two

opposite series and without subdivisions. (Plate LXVI.

)

plates, thin, flat, wide, usually perforated deposits. (Plate LXXIX, fig. 1, 6.)

Polian vesicle, cul-de-sac, or reservoir, connected with ring canal of water vascular

system. (Plate LXXX, fig. 1, p. v.

)

posterior prolongations of calcareous ring. (Plate LXXIX, figs. 2, 3.

)

radial muscles, the five, usually double, bands of muscle running from end to end of

the animal along the five radii.

radial pneces, see calcareous ring. (Plate LXXXII, fig. 1, r.)

respiratory trees, when present, a pair of long, much-branched outgrowths of wall of

cloaca, lying in body cavity, usually unequal in length. The left is frequently

associated with the rete mirabile. (Plate LXXIV, fig. 1, r.

)

rete mirabile, complex plexus of blood vessels between the dorsal vessel (marginal

vessel of the rete mirahUe) and the lacunar network of the alimentary canal. Some
of the numerous small retia mirabilia form webs around the terminal ramifications

of the left respiratory tree.

retractor muscles, anterior free portion of radial muscle attached to end of radial piece

of calcareous ring and serving to retract tentacles and anterior portion of l)odyinto

body cavity for protection.

rods, rod-shaped deposits. (Plate LXXV, figs. 1-5.)

rosettes, calcareous deposits in the form of rods more or less irregularly and profusely

branched. (Plate LXVII, figs. Ic, 4a; Plate LXXX, fig. If.)

spire, upright portion of a table. (Plate LXVII, fig. 2a; Plate LXXII, figs. la-e.

)

supporting rods, calcareous rods in walls of tentacles, papillfe, and pedicels. (Plate

LXVIII, fig. 4; Plate LXIX, fig. Ig.)

table, a perforated plate having a projection, made up of several rods more or less

joined together, rising pei'pendicularly from the middle. (Plate LXVII, fig. 2a.)

tentacle ampidla;, vesicles of the ambulacral system connected with the tentacles and

lying in the body cavity, around the calcareous ring.

tentacles, modified ambulacral appendages surrounding the mouth, often much
• branched. (Plate LXVI, <.)

wheels, wheel-shaped deposits. (Plate LXXVIII, fig. 1.)



KXPI>ANATI()X OF PT.ATES.

(All liyures \ve!-f drawn by the writer.)

Platk LXVI.

Fig. 1. Opheodesoma spectnbilis. From a colored sketch of a medium-sized living

animal. About four-fifths natural size. The present illustration does not

truly reproduce the shades. The excrescences, and often a narrow trans-

verse band between them, are much darker than the interspaces; the former

are brown, the latter orange, except posteriorly on the ventral surface,

which is grayish barred with darker gray, often almost black.

Plate LXYII.

Fig. 1. Actinopijgn nuinritUoia. Rods and grains from ventral perisome, X 200.

\a-d. Rods from dorsal perisome, X 400.

2. Actlnopyga parvula. Table viewed from above, showing crown and disk.

2a. Slightly larger table from side. 2/>. Disk <>f tal)le. 2c-e. Buttons.

2/. Plate and rod from dorsal papilla, X 200. 2r/. Calcareous ring, niedio-

dorsal piece without anterior tooth, X 3.

3. Acl'mupyga ohr><i(. Rods from perisome, X 400.

4. Holothuria ])(tr<i<hj.i<i. Several rods from dorsal perisome, X 200. 4^. Same,

X 400. 4//. Rods from dorsal pedicels, X 200. (Seealso Plate LXIX, fig. 5.

)

5. Same. Various forms of rods from ventral perisome, X 200.

Plate LXVIII.

Fig. 1. Tlolnlliuria (iiit'i'usceiiA. Crown of table. ]'i. Smaller ta]>le from side. 1/*.

T^arger table. Ic-le. Various forms of disks of tables. I/'. Rough i-ods

from general perisome. All X 200.

2. Holothuria ]irrrir(i.v. Two views of table. 2<:(. Tables with rudin>entary

spire. 2b. Various forms of rods from general perisome. 2c. Larger rod

intermediate between supi)orting rods and the small button-like rods nf

general perisome, X 200.

3. Holothuria fusconif/ra. Reduced disk of table. 3a-r. Various forms of ta))les.

3d. Various forms of buttons. 3^. Button from near tip of pedicel, X 200.

4. . Holothuria hmvaiiensix. Supporting rods of pedicels and papilke, X 200.

4o. Two radial and 1 interradial (ir) piece of calcareous ring, X 4. 4I>.

Large table from above, showing disk and crown. 4r. One type of small

table. 4(7. A large table from side. 4e. Disk of smaller table. 4/'. Another
type of small table. 4g. Various forms of buttons, some of them incom-

plete, X 200.

5. Holothuria arenienla. Table from above, the crown, and side. r>a-5A. Two
forms of buttons. 5c. Supporting rod, dorsal i>edicels, X 200.

Plate LXIX.

Fig. 1. Hohtlhur'ta ))ardnll>t. 1, \a-d. Various forms of tallies; 1/* crown; 1, la disk

from beneath, le. Supporting rod 'from pedicel. 1/". Various forms of

buttons. Ig. Supporting rod from dorsal pedicel, X 200.

2. Holothuria anuUfrra. Disk of table and crown, from above. 2a. Table from
side. 21). Table from wall of papilla, viewed from one side; this type

rather imconnnon. 2c. A rai-e form of complete button. 2d. Usual form

of incomplete knobbed Imttons and knobbed rods, X 200.

741
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Fig. 3. Holothuria fusco-olivacea. Disk of commonest form of table. 3a. Very rare

form of large table (tip missing). 3b. Small table. 3c, 3d. Crowns of

tables, oe. One »f the commoner tables from side. 3f. Various forms of

buttons; x and x' are covered with small knobs, ])ut these have been
omitted to show moreclearly the perforations, X 200. Ree also Plate LXX,
fig. 3.

4. Ilolotlinria irnpatien.'i. Disk of a regular table, -in. Crown, from above, and
characteristic table from side. 4b. Button. 4c. Supporting i-od from

papilla. 4(J. Less regular table disk, X 200.

5. Holothuria jxtradoxa. A supporting rod from dorsal pedicel, X 200.

Plate LXX.

Fig. 1. Stichopus tropicalis. Large table, side view. In. Disk of large table. \b

Crown of smaller table, dorsal perisome. Ir. Smaller table, dorsal peri-

some; disk, side view, and crown. Id. Rods from dorsal perisome. li".

Disk of a table intermediate between the large and small tables. 1/'. Side

view of same. Ig. C-shaped rods, X 200. l/(. Supj)orting rod, ventral

pedicel, X 140. 1/. Spire of ventral table.

2. Ilolnlhuria atra. Crown and side view of characteristic table. 2u. Disk of

same. 2b. One of the small rods from general perisome, X 200. 2r. One of

the rods forming a perforated plate, X 665.

3. HoIotlairiafasco-uJii'acea. Supporting rod of j)edicel, X 200.

4. Mesothnria carno^a. Disk of one of the larger tables. 4a. Side view of char-

acteristic table; only two spire rods shown. 4b. Table seen from above,

showing disk and crown of spire. 4c. Two views of one of the smaller

tables. 4d. Smaller table with sample crown, viewed from above. 4^'.

Reduced table from wall of pedicel. 4/". Medium-sized rod from oral disk.

All X 200.

Plate LXXI.

Fig. 1. Mesothuriamunvi/i. Large table viewed from above, slKjwingdisk and crown.

la and lb. Two characteristic tables showing variation in spire. Ic Disk

of a small table of general perisome-. Id-lg. Various forms of tables from

pedicels. l/(. Very characteristic simple disk tables of general perisome.

Here the secondary peripheral perforations are lacking. Compare with 1

and Ic, X 200.

2. Mesothuria parva. Characteristic table, side and top view. 2a-2c. Various

forms of crowns of tables, X 200.

3. I'seudoslichopii.'t jirop'niqnvjt. Deposits from wall of respiratory tree. 3a-b.

Same, X 400.

4. MeKOtliurIa carnoga (young?). Side view of tal)ie of a small Mesothuria

referred with doubt to carnu.'nt. 4(t.. Disk and crown of same, X 200.

Plate LXXII.

Fig. 1. Bathyploti'.'i patagiatu.t. Disks of tables from ventral perisome. la. Table

from dorsal i)erisome. 16. Disk of table from ventral perisome. Ic. Disk

of large table from base of the large dorsal papillfe. Id. Side view of

table from ventral perisome. Ic. Side view of large table from base of

dorsal papilhe. 1/". Table from dorsal pai)illa jiroper. Ig. Two arms

of a disk of table from perisome at base of a large dorsal papilla. Mi.

C-shaped rods in subcutaneous layer of body wall. lA'. From wall of

gonad (lower figure). 1/. Supporting rods from dorsal papilla;. The
lower figure shows a tip viewed from a flat side, X 175. 1/. Calcareous

ring, radial piece directly over figure, X 4. Ik. Supporting rod from doi--

sal papilla, X 175.
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Fig. 2. Pseudostichopus propinquus. Calcareous ring, one of the dorsal radial and

interradiai pieces. 2a. Ventral radial and interradial ])ieees.

Platk LXXIII.

Fi<r. 1 . Orplmu.nja.'i limgnis. Dorsal view of large S}>ecimen. Two-thirds natural size.

2. Anaptd incrmix. Ventral view, showing general form. Two-thirds natural

size,

o. PseudoMichoixi!^ proplnqnnx. A'entral view, X 1.

Plate LXXIV.

Fig. 1. IWiuJoslicJinj)!!.^ ])ropinqrm.i. Dissected from above to show alimentary canal,

anal aperture ((0> ring canal (c), cloacal cavity {d), gonad {g), longitudi-

nal muscle bands {Im), dorsal mesentery {m), madreporic canal (inc),

Polian vesicle {p), respiratory trees (r). X I.3.

2. Scotodelma vitreiun. Ventral view, showing the large semirigid papilhe and
two rows of pedicels on either ventrolateral radius, a, b, c, dorsal papilte.

X I3. 2a. Calcareous ring, the radial portion with perforation. X 6.

Plate LXXV.

Fig. 1. Scotodelma r'drcnm. Rods from large lateral or flank papillte. 1. From
middle portion, la. From distal portion. Ih. Irregular rod from l)asal

half. Ic, Id. Distal portion. Ic. From tip. le. Characteristic large rod

from l)asal portion. Note that \r is the other half of le. X 66.

2. Same. Rods from dorsal i^erisome. 2a-c. Other rods from dorsal perisome.

X 66. See also Plate XI, fig. la.

3. Same. Rods from wall of gonad.

4. Same. Rods from ventrolateral pedicels, the larger from near base, the

smaller from tip. X 66.

5. Lxtmogonehiserkdln. Rod from ventral perisome. 'mk Another rod. X 175.

Plate LXXVI.

Fig. 1. Scotodeiina rllreum. Characteristic rod from ventral perisome. la. Ih, Ic.

Rods from ventral perisome. Ic. Showing a slightly more comjilicated

form than 1. X 66.

2. Same. Large rod from dorsal perisome. X 66.

3. P»eti.dosti('h()pufi propnnquv.^. 8rt-8/;. Rods from wall of gonad. ;< 400.

Plate I.XXVII.

Fig.]. Orphtwrgus ijislgni.'^. 1, la-c. Various forms of rods from dorsal perisome.

X 66.

2. Same. 2, 2ti-f'. Rods of ventral perisome, anterior two-thirds of body.

X 66.

3. Same. Large ellipsoid from ventral perisome in posterior third of body. 3(».

Rod intermediate between ellipsoid and fig. 2, from posterior region, ven-

tral perisome. 3c. Smaller smooth ellipsoid from same region. 36, 36\
3d, 3e. Rods from pedicels. (Fig. Ic is the commoner type in the papillai.

)

X 200.

Plate LXXVIII.

Fig. 1. La'tmogonc hiser talis. Wheel from dorsal perisome, viewed from convex side,

la. Edgewise view of same. Ih. Wheels from ventral perisome. That on
left from convex side, X 175. That on right from concave side, X 350.

Ic. Small wheel from dorsal papilla, X 175. Id. Rod from ventral peri-

some, X 175. le. Rod from pedicel, X 175.
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Fig. 2. Pannychia pallida. Large wheels from general perisome, viewed from con-

cave side. 2a. Another from convex side. 2f). Small wheels of general

perisome and pedicels. 2c. Edgewise view of large wheel. 2d. Modified

wheel-like plate at end of papillse. 2e. Wheel-like plate from oral disk.

2/. Rod from end of tentacle, X 175. 2g. Calcareous ring, radial piece per-

forated, X 4. 2h. Rods from oral disk.

Plate LXXIX.

Fig. 1. Psolus rnacrolepis. Dorsal surface, X 2. la. Same, ventral, X 2. 16-lc. Plates

from ventral perisome, X 200. Id. Calcareous ring, three pieces, radial in

center, X 6. le. Rod from tentacle, X 200. If. Perforated plate from

perisome between base of tentacles and oral valves.

2. Thyonidlum hawaiiense. Three radial (r) and two interradial {ir) pieces of

calcareous ring, X 4f . 2a. Disk of table from general perisome. 26. Side

view of same. 2c. Spire of table with four prongs. 2d. Disk of table from

perisome at base of tentacles. 2e. Rod from oral plate, X 200.

3. TJiyonidium alexandri. Calcareous ring, two radial and three interradial

pieces, X 4f.

Plate LXXX.

Fig. 1. Opheodesoma spectabilis. Cartilaginous ring, Pol ian vesicles, etc., viewed from

side. cr. , cartilaginous ring, ctj., ciliated urns. ,'/., gonad. </f?., gonoduct.

i., intestine, m., madreporic canals, me., dorsal mesentery, pv., Polian

vesicles (very numerous), X 2|. la. Calcareous ring (radial pieces, r, with

perforations), X 3J. Ih. Anchor, slightly less than X 200. Ic. Miliary

rosettes, upper, X 330; lower, less than X 200, or same magnification as

anchor. Id. Rods from oral disk, X less than 200.

2. Synaptula kefersteinii. Miliary grains, X 666.

3. Thyonidium alexandri. Characteristic table, side view. 3a. One of the reg-

ular tables viewed from above. Sh. A larger table with more irregular

disk, seen from above. 3c, 3d. Tables from pedicels. 3e. Plate from peri-

some at base of tentacles, X 200.

Plate LXXXI.

Fig. 1. Protankyra alha.tro.'i.'<t. An anchor and miliary grains, la. Anchor plate,

X 200.

2. Opheodesoma spectabilis. Anchor plate, X somewhat less than 200.

3. Euapta godeffroyi. Anchor. 3a. Miliary rosettes. 3h. Rod from tentacle.

3e. Anchor plate, X less than 200.

4. Chiridota unisericdis. A tentacle, X 13.

5. Chiridota Jtawaiiensis. A tentacle, X 13.

Plate LXXXII.

Fig. 1. Anapta inermis. Calcareous ring, ring canal, etc. ; «Z., alimentary canal; gon.,

gonad.; m., madreporic canal; pr., Polian vesicle; r., radial pieces of cal-

careous ring, X 2.

2. Tseniogyrus sp. One of the sigmoid deposits, X 200.

3. Chiridota hawaiiensis. A wheel. 3a. Grains from subcutaneous layer along

radii, X 200. 3b. Rods from tentacles, X 400. 3c. Same. 3d. Calcare-

ous ring, X 13. 3e. Rods from general perisome, X 200. 2e\ Same, X 400.

(Fig. to right.

)

4. Protankyra albatrossi. End of anchor plate, showing incipient handle, X 200.

4a. Calcareous ring, X 6f . 46. Deposits from tentacles. 4c. From oral

disk, X 200.

5. Chiridota uniseriali^. Wheel. 5a. Rods from general perisome, X 400. 56.

From subcutaneous layer, along radii, X 200. 5c. Calcareous ring, X 13.
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Opheodesoma SPECTABILIS.

For explanation of plate see page 741.
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ACTINOPYGA, HOLOTHURIA.

For explanation of plate see page 741.
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HOLOTHURIA.

For explanation of plate see page 741.
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HOLOTHURIA.

For explanation of plate see page 742.
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Hawaiian Holothuriid/E.

For explanation of plate see page 742.
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Mesothuria, Pseudostichopus.

For explanation of plate see page 742.
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Bathyplotes, Pseudostichopus.

For explanation of plate see pages 742 and 743.
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Hawaiian Holothurians.

For explanation of plate see page 743.
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SCOTODEIMA, L/ETMOGONE.

For explanation of plate see page 743.
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SCOTODEIMA, PSEUDOSTICHOPUS.

For explanation of plate see page 743.
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Orphnurgus insignis.

For explanation of plate see page 743.
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Hawaiian Elpidiid-e.

For explanation of plate see pages 743 and 744.
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Hawaiian Cucumarmd.^.

For explanation of plate see page 744.





U. S. NATIONAL MUSEUM PROCEEDlNGo, VOL. XXXII PL. LXXX

5^.C-?jO

Opheodesoma, Synaptula, Thyonidium.

For explanation of plate see page 744.
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Hawaiian Synaptid/e.

For explanation cf plate see page 744.
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Hawaiian Synapt;:;.^.
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