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The mouth is very prominent, and shows indistinct traces of a dark,

slate-gray pigment. The mesoghea of its lips is thickened, the thick-

ening gradually thinning out, both towards the disc, and towards the

stomatodieum. This is marked with longitudinal ridges, supported

by mesogheal elevations, and possesses deep siphonoglyphes.

There are ninety-six pairs of mesenteries. Twelve of them, repre-

senting the first two cycles, arc perfect, the rest imperfect, the fifth

cycle of forty-eight pairs being very small, hardly projecting above the

eudoderm. Reproductive organs are borne upon the forty-eight mes-

enteries composing the third and fourth cycles. • No acontia are pres-

ent. The longitudinal muscles of the mesenteries (PI. xxxiv, Fig. 114)

have a moderate degree of development, forming a rather diffuse pen-

non. The paricto-basilar is, however, strong, forming a well-marked

pouch upon the surface of the more developed mesenteries.

Very decided differences exist between this form and />. anemone

previously studied by me ('89)> but nevertheless a general similarity is

well marked, showing itself in the shape and structure of the tenta-

cles, the character of the sphincter muscle, and the deep siphonoglyphe.

The musculature of the mesenteries has, however, a very different

arrangement, and the relationship of the perfect and imperfect mesen-

teries is quite different. These points, however may be justly regarded

as specific.

Tribe CERIANTHE/E. Hert.

Anthozoa, with a large number of unpaired mesenteries, and with a

single siphonoglyphe; the eight Edwardsian mesenteries are situated,

four on each side, at the sulcar surface, and new mesenteries are added at

the sulcular surface, being interposed, one on each side of the sagittal

plane, between those immediately preceding them in time of formation.

The base is not adherent and is usually provided with a pore opening

into the body-cavity. Column Avails, with stroog ectodermal mus-

culature.

Family CEllIANTHID^E.

With the characters of the tribe.

Genus CERIANTHUS, Delia Cliiaje.

Whether the form described below be correctly referable to the genus

Cerianthm is questionable, inasmuch as it seems to differ in several

particulars from any of the forms hitherto referred to the genus. An-
dres ('83) divided the forms assignable to the family Cerianthidae into

three genera (not including Arachnactis), but the characters upon which
these genera were based hardly seem at present of sufficient importance
to be cousidered generic. It seems to me preferable, at present, to

assign the specimen described below to Delia Ghiaje's genera rather

than to establish a new genus on insufficiently understood characters.



202 ACTINLE OF ALBATROSS EXPLORATIONS— M< MlKKKil.

3G. Cerinnthus vas, Bp. uov,

PI. \wi\. Figs. 117 L19; PI, \\\\. Fig. 120.

No. 726. Station 2888. Lat. 28 12 X.; long. 115' 09 W. Depth, 44 fathoms. <>n«>

specimen.

The single Ceriantliid which 1 found in the collection gave so much
promise of interesting results thai I determined to sacrifice it to an

anatomical investigation. Unfortunately, however, ii did not prove to

be well preserved, and many points on which I bad hoped to obtain

definite information remained obscure, partly owing i<> the preservation

and partly to the difficulties in the way of obtaining all the necessary

data from a single specimen. A portion of the upper part I (ait in

longitudinal sections in the endeavor to obtain, if possible, definite in-

formation as to the absence of tentacles, and was thus prevented from

making a thorough study of the arrangeroenl of the mesenteries.

flic specimen (PI. xxxiv, Pig. 117) measured _.()"". in length and

about (>.!•"". in diameter, ami had a decided vase like appearance.

The margin was slightly reflected, aud there was a distinct neck like

constriction a little below it. 'flic column was cylindrical, tapering

gradually below, where there was a large, widely open pore communi-

cating with the interior cavity. The ectoderm had a pale brown color,

and its musculature was richly developed in the manner characteristic

of the Cerianthidce.

No tube accompanied I lie Specimen, nor have 1 any information as to

whether there was one when it was found.

A remarkable peculiarity which attracted my attention at once was

the apparent absence of tentacles. Neither at the margin nor upon Hie

disc could any of these structures be found. It is possible that they

may have fallen away, an idea to which the fact that any sections

through the margin did not show continuity of the column wall and

disc, except in one or two cases, gives support. It seems hardly possi

ble, however, that if they had been present they could have disappeared

so completely as they seem to have done, and I am rather inclined to

believe that they were absent or reduced to mere rudiments.

The stoiiialodaaini was narrow, extending only a short distance into

the interior cavity. The portion which I used for longitudinal sections

probably contained the siphonoglyphe. Upon the other side of the

stoniaiodaaim no siphonoglyphe occurred.

In a section through the middle of the column (PI. XXXV, Pig. 120)

twenty two mesenteries could be counted. They showed a teudencyto

be arranged so that broad and narrow mesenteries should alternate

with one another, Imt this arrangement was frequently marred l>\ a

broad mesenterj occurring in the place ofa narrow one, aud vice versa.

It is evident, however, that two grades of mesenteries are represented

in the section, one consisting of aboul twelve mesenteries quite wide

and bearing reproductive organs as a rule, and one whose mesenteries
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were much narrower and were also destitute of reproductive organs.

Whether, as I am inclined to believe Is the case, a third grade is pics

cut, extending only a short distance below the stomatodseum, is uncer-

tain. I was not able to prepare :i satisfactory series of sections which

would demonstrate this point, but sections made through a small por

tion of the column wall at a level with the stomatodseum seem to show

a greater number of mesenteries than occur in a portion of the same
Size lower (low ii.

The character of the mesenteries attached to the sulcar directive 1

did not discover. Opposite the sulcular end of the stomatodseum I

found a single mesentery (PI. \\\i v, Fig. lis, mes) which rapidly dim in

ished in size as it passed backward, and even at the level of the lower

edge of the stomatodseum was reduced to the merest rudiment. This I

lake to be a newly formed mesentery, its fellow of the opposite side

not having appeared.

A decided abnormality was seen in sections taken about, the middle

Of t he col 1 1 m n (PI. WW, Fig. 120), which involved two mesenteries sit ii

ated at or near I lie sulcar suiTace( K'). These had united to form a band

from which two lamella' extended into the body cavity. A little higher

these lainelhe were likewise united so that a cavity was inclosed by the

united mesenteries.

1 was not able to distinguish any aconlia in the region where they

usually occur in < 'eriant hids, though mesenterial filaments Occurred on

all the mesenteries. They were very imperfectly preserved, however,

and did not allow of an accurate study.

The reproductive organs are borne by the widest mesenteries, which

extend the greatest distance down the column. Both ova and sperma-

tozoa seem to be borne by each mesentery. (Plate \ wv, Fig. 119, ov and

te.) Ova are certainly present, and occurring with them, inclosed in the

inesogloea, bodies which I take to be spermatozoa. They (te) vary much
in size, occasionally being many times larger than the ova, and consist

of a deeply staining wall crowded with small nuclei, a cavity occurring

in the center of the larger ones and containing numerous nuclei, at

tached to Which I could in some cases discover delicate appendages.
They do not resemble the spermatozoa bundles of the I lexa.cl iin.c, but

bear a close resemblance to the testes of C. membranaceus, figured by
the Bertwigs. Cerianthm vas is accordingly most probably one of the

hermaphrodite Gerianthids.

The endOderm covering the mesenteries presents t he same characters

as thai found in the same regions in C. americanus, which I have de

scribed elsewhere ('90).

UNIDENTIFIED FORMS.

No. 725. Station 2825. Lat. 24° 22' 15" N. ; long. 110 L9' 15" W. Depth, 7 fathoms.

< >nr specimen.

No. 955. Station 2765. Lat. 36 43' S ; long. 56° 23' W. Depth, Hi fathoms. <»n«'

specimen.
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Part 111.

geographical and bathymetrical distribution of the actiniaria.

To anyone \\ h.> has studied the habits of Actinians the dependence

of tlie various species upon their surroundings is very evident. Some
tire to be found only on rocky shores, others prefer sandy bottoms,

while others again make their homes only in muddy Hats. Some bury

themselves in the sand or mud so that only the disk and tentacles pro-

trude, others are to be found only on gasteropod shells inhabited by

Hermit Grabs, while others again firmly clasp stems of Gorgonians.

In other words, nearly every species has a more or less definite habitat.

Furthermore, as a rule the various species have :i more or less defl

nite distribution, so thai it is possible to mark out more or less definite

geographical regions characterized by their Aetinian fauna. Thus the

eastern coast of the United States (.resents three fairly well defined

regions so far as the Aetinian fauna is concerned. North of Cape Cod

we have what may be termed the Boreal region, characterized by the

occurrence, among other forms, of Tealia crassicornis, Metridhim mar-

ginatum, and Cerianthus h<>n<<Iis Yerr. Secondly, there is what Yerrill

has called the Virginian region, which includes the Virginian and Caro

linian coasts, and probably Georgia to the south, and Delaware and

part of New Jersey to the north, characterized by the presence of I'lii/-

mactis cavernata, Adamsia sol, and Cerianthus americanus among others;

and lastly, there is the Florida region, characterized by forms identical

with those of the West Indies. Northern New Jersey and Long Island

Sound constitute an intermediate region possessing forms such as

Mi Iridium marginatum, reaching t heir most perfect development in the

Boreal region, and others, such as Eloactis (Halcampa) producta and

Paractis rapiformis, which belong properly to the Virginian region.

When the distribution of genera is considered, however, this definite*

ness. as might be expected, becomes more or less indistinct, though

even with some of these distinct areas of delimitation can be estab-

lished. With the larger -roups the same holds true, and even when

the orders are considered a certain amount of limitation of their dis-

tribution can be determined. The Actinina\ it is true, have a world-

wide distribution, but, as I have pointed out ('89), the Stichodacty-

lin;c. though of wide distribution, have their headquarters in the Pacific

and West Indian regions, and it maybe said in the regions of coral

formation.

Our knowledge, however, of the Aetinian fauna of a great deal of

the Pacific and Indian Oceans and of the South Atlantic is as yet very

Blight, and "it is hardly ti to enter into an exhaustive discussion of

the geographical distribution of the larger groups, families, and orders

of the Actinaria. So far as the Albatross collection is concerned, there



""taiKi"'] PROCEEDINGS OF THE NATIONAL MUSEUM, 205

is only one point that deserves special mention in this connection, and
that is the very wide distribution which it reveals for certain deep sea

species.

Actinauge verrillii and Actinauge fastigata have been obtained by
the U. S. Fish Commission at various localities off the eastern coast

of the United States. The former is recorded from various stations

from off* the coast of Nova, Scotia in the north to oh* Cape Ilatteras in

the south, from depths ranging from .*>() to 500 fathoms. A. fastigata

has been recorded from off Martha's Vineyard from a depth of .*;oo to

980 fathoms. In the Albatross collection these forms were obtained
from the following stations:

A. verrillii: Stations 2791, 2818, and 2839.

A. fastigata: Station 2791.

Station 2791 was off the coast of Chile; station 2818 off the coast of

Ecuador, in the neighborhood of the Galapagos Islands; and station

2839 off the coast of California.

Another form, Actinostola callosa, has likewise been obtained at

various stations on the eastern coast, ranging from the Grand Banks
of Newfoundland on the north to Cape Fear, N". C, on the south, at

depths varying from 50 to (>40 fathoms. This form likewise occurs

upon the west coast of America, having been obtained by the Alba-

tross at stations 2792, 2807, and 2818, all of which are off the coast of

Ecuador, and vary in depth from 392 to 812 fathoms.

Since we have seen that species of Actiniae are to a great extent de-

pendent upon external conditions, this wide distribution of these

deep-sea species is interesting. It seems improbable that they are

wanting in the deep water of the southwestern Atlantic; or, in other

words, that they occur sporadically upon the east and west coasts of

America. Future observations will probably reveal their occurrence
off the east coast of South America, a portion of the ocean whose
Actinian fauna is still to be studied, and it seems probable that they
occur over the sea bottom of the western trough of the Atlantic

throughout its entire extent, and doubling Cape Horn extend up the
west coast in deep water as far north at least as California. Since we
know that the temperature at considerable depths is fairly constant
and low, it may be supposed that over this wide area these forms rind

conditions sufficiently similar, and have thus been enabled to extend
their distribution.
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[ give here in tabular form the Localities and depths at which the

various species of the Albatross collection were obtained:

Name of species.

Tribe Edwaxrisise:
I'll irai dsia mil rmedia

Tribe Protaotinia
< Iractis Diomtdece

Tribe Bexactipia?.
Order ^ctininas.

Family ffaloainpidaa

:

HcUcuriat /'Hutu*

Peachia Koreni
Family Antln ;nl.<

Artini.t infeounda
Anemonia variabilis
,•1 in intuitu ( 'i inequalie
Condylactis cruentata
Myonanth us ambiguus

Family Boloeeridte:
Boloeera oceidua
Eolocera oceidua
Boloeera oceidua
Boloct hi pannosa
/.' loct in bit vicornia

Famih Paractid®:
Paraotis lineolata
Paractisvinosa
A.ntholoba reticulata
A Dtholoba reticulata
Antboloba ni iculata
Actinernus pit btjui
Actinostola callosa
A.ctinostola callosa
A. ttinostola callosa
Actinostola exeeUa
I etinostola excelsa

Actinostola perramentacea
Pyenanthus mal\fo>mis
Oymbactisfcbculenta

Family Sagartidse

:

s >t rtia lactea
Sagartia Saneti Mathcei
Sagartia pat adoxa
Sagartia crispata
Adamsia (.') mvolvens
&.ctinauge Verrillii

A.ctinauge Vei rillii

A.otinauge Verrillii
\ ri inange fastigata
Chitonanthus peotinatus. .

.

Stephanaettshyalonematis. .

.

Family BunodidSB :

Leiotealia badia
Familj PhyllaotidiB:

On bit lis calyfornica
Cradactii dxgitata

Order Stichodaotylii.se:
Family ( toraUimorpbidaj

:

t lorallimorphns profundus.
Family Discosomida?

:

Discosom a fuegii nsis
Tribe Ceriantheas

( 'erianthtu vas

Statiou.

2783

2839

2785
2764

2768

2783
•-'779

J77

1

2839
28 19

-.Nil l

2839

2791
•J7-.IL'

2807
28 1

8

'.'77(1

'.'771

2769
2839
2839

2785
2764
•J7(iti

2799
2793
2791
2839
2818
2791
2780
2807

2779

2766

_'7ti7

Latitude.

o / //

51 02 30 S.

.;.. 08 00 N

18 09 00 S
36 42 (Hi S.

Longitude

71 08 30 w

1 18 in no W

36 mi W
23 0" W.

33 08 cu N.
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the discovery of Oractis, although the Paractinice have been removed

from their higb place. Two out of three of the genera forming the

Tribe Protactiniae are deep-sea forms, including m n< I «-i this head all

those which live at depths approaching 500 fathoms.

It is doubtful, however, if any such limitation can Ik- set to distinguish

deep-sea lor shallow water forms. What we mean by deep-sea forms

are forms which live under conditions as a rule only to be found in t he

deeper water, one of the most important of which is perhaps great

and constant cold. This is a condition which may he obtained at

various depths according to latitude, and it is quite possible, in fact it

does happen, that forms which in more southern latitudes are found at

300 to 500 fathoms, may, in higher latitudes, occur at a depth of 30 to

50 fathoms. If, however, a limit is to be given I should suggest one

much less t han that proposed by Prof. Hertwig, perhaps as little as 100

fathoms. It would be better probably to allow the limit to vary, con-

sidering the zone at which the conditions arc practically constant

throughout the year to be the limit of true deep sea tonus.

There is definite evidence of a wide bathymetrical distribution of

deep-sea forms. For instance, Corallimorphus profundus was obtained

by the Challenger from 1,375 to 2,025 fathoms, while the Albatross speci-

mens were obtained from a depth of only 414 fathoms. So, too, we
have seen that Actinostola <«ll<>.s<< ranges from 50 to 812 fathoms, Acti

nauge fastigata from .500 to 980, and .1. Verrillii from .';<> to o77. Con-

versely also shallow water forms may extend down to depths sufficient

to overlap the regions inhabited by what maybe considered deep-water

forms. For instance, Antholoba reticulata is typically a littoral form,

yet the Challenger obtained it from a depth of 55 fathoms, a depth

greater than the highest limit from which either Actinostola <<tll<>.sa or

Actinauge Verrillii has been dredged.

.Making allowance for such cases, however, it is not difficult to divide

the Actiniaria into such forms as are typically deep sea dwellers and

those winch inhabit shallower waters. Reviewing the various families

as to their peculiarities in this respect, it will be found that certain

groups maybe assigned to one or other category, while others have
representatives in both. Among these latter are the Ed w ardsiae, Pro-

tactiniae, Sagartidae, Paractidae and Oorallimorphidae; among the

Sagartidae the Sagartinae are principally shallow-water forms, though

somesuchas Sagartia I<<<!<« and Adamsia ( ?) involvensoccurindeepwater,
while the < 'hondractininae areessentially deep-water forms, though Phel-

Ma hasseveral species dwelling in the littoral zone. The Paractidae, too,

though containing littoral forms are apparently more abundantly rep-

resented in deep water, and it is interesting to notice that in these as

well as in the Chondractininae, the deep-water forms are characterized

by the thickness and firmness of the mesoglcea of the column walls.

The Boloceridae so far as known are deep-water forms, as are also the

genera Polystomidium, Polyopib,a>u6\ Sicyonis; and, ontheotherhand, the

A at headae, Bunodidae, Phyllactidae, Heteractidae, Thalassianthidas, and
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in fact all t lit- forms with abnormally-shaped tentacles, excluding thosein

which these structures arc reduced to stomidia, are essentially inhab-

itants of shallow water. Perhaps an explanation oi the development

of fronds as in the Phyllactidse and of branching and nodulose tentacles

in shallow water forms may be found in the greater or less mimicry

of the plant forms, with which littoral actinians arc associated, which

is thus produced, and which would serve as a protection from carniv-

orous enemies.

As with the geographical distribution, bowever,mucb yet remains to

he done before any proper generalizations as to the significance of and
the causes which govern the batln metrical distribution ot the Actini-

aria can be made, and t lie remarks here presented are simply a sketchy

outline of some of the ideas that have suggested themselves during the

investigation of the Albatross collection.

May, 1892.

APPENDIX.

Since the preceding report was completed 1 have had the opportunity

of examining the collections of Actinians in the museum at Berlin,

and also the Challenger collection in the Natural History Department
of the British Museum, and must express my sincere thanks at this

earliest opportunity to Prof, von Martens and Prof. Jeffrey Bell for the

courtesy with which they acceded to my request to examine these very

valuable collections and for their ureal kindness in affording me every

facility for studying them. I also desire to state my obligations to my
friend Prof. A. C. Haddon for many valuable suggestions and much
interesting information with regard to the European Chondractinince,

as well as for the opportunity of examining the valuable collection of

forms belonging to that group which he possesses.

As the result of my studies of these collections 1 have been able to

confirm the correctness of certain suggestions made in the report, and
also have obtained new light upon the identification of certain forms,

and have thought it advisable to incorporate in this Report in the form

of an appendix some of the more important of my results.

Anemonia variabilis (p, 1-47).— In the Berlin Museum are preserved the

forms described by Studer ('78), which were collected by the Gazelle

expedition, and among them is a form which seems to be identical with

that described above as Anemonia variabilis. This is Corynactis carnea^

Studer. In size and habitat it agrees very closely with the Albatross

specimens, and the capitate character which Studer describes for the

tentacles is not at all well pronounced. It was upon this character

that Studer relied in assigning it to the genus CorynactiSj but the ten-

tacles are plainly arranged in cycles, a fact which may be deduced from

his statement that the tentacles are "zahlreich in zwei Keihen." The

similarity is so striking that, taking it into consideration with the fact

that both have the same habit, and come, from essentially the same
locality and depth, i have no hesitation in pronouncing for its identity
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with the Albatross specimens, whose, name should consequently be
changed to Anemonia carnea (Studer).

Bolocera brevicomis (p. 158).—In the Keport 1 have expressed my
opinion that Hertwig's Lvponema multiporum is a Bolocera from which
all the tentacles have fallen away. After an examination of the dial
lenger specimens I feel more than ever convinced that such is the ease.

It is, however, as I suspected, specifically distinct from /»'. brevicomis.

Genus Actinemus (p.165).—There can be no doubt but that Hertwig's

Polysiplionia tuberosa properly belongs to the genus Actinernus
i
though

its specific distinctness from all forms of that genus hitherto described

is exceedingly probable.

It is interesting to note in connection with the extension of the

geographical range of the genus from the western basin of the Atlantic

to the Pacific that I hidden* has recently noted its occurrence in

the eastern portion of the Atlantic, in 750 fathoms off the southwest,

coast of Ireland.

Adiiiostola callosa (p. 107).—Hertwig's Dysactis crassicomis is un-

doubtedly identical with this form. The description given by Verrill

of Crticiiia callosa was published in '813, and Hertwig's report of the
ChallengerActini&r'm appeared in the same year, as did also apreliminary
report, t It consequently is a question as to which name has the
priority. There can be no question as to validity of VerrilPs generic

term, and it seems probable that his original description, which appeared
in the March-April number of Sillinian's American Journal of Science,

slightly antedates Hertwig's preliminary report. Leaving this aside,

however, it seems preferable to adopt VerrilPs name in its entirety,

since the term crassicomis has a prior association with a member of

the genus Tealia.

Genus Chitonanthus (p. 189).—In establishing this genus I have laid

stress upon two features: the presence of capitular ridges and the ab-

sence of bulbous enlargements at the bases of the tentacles. The un-

satisfactory nature of the classification of the Chondractininse alluded

to above is principally due to the importance bestowed upon the nature

and arrangement of the tubercles*. The specimens of Chitonanthus pec-

.

tinatus in the Albatross show of how little importance this feature may
be in some eases, and it seems advisable to seek for some more constant.

characters. It is possible that these are to be found in the nature of

the capitulum and of the bases of the tentacles. The genus Actinauge
seems well marked off, but this is not the case with Chondractinia, Chit

onactis, and Hormathia, genera, established principally on the nature of

the tubercles, or on their arrangement. It is not improbable that it

will prove necessary to fuse these genera into one, removing from it,

however, Hertwig's Chitonanthus (Phellia) pectinatus and Haddon's

* A. ('. Haddon.—Report on the Actiniae dredged off the southwest coast of Ireland.

in May, 1888. l'roc. Roy. Irish Acad., 3d ser., Vol. i, 1890.

tSitzungsber. Jenaisch. Gesellsch, 188-'.

Proe. K. M. 03 U
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Hormathia Andersoni, both of which have been referred by the latter

author to the genus Hormathia.

The Ohondractininse, if this suggestion prove worthy of acceptance,

would then consist of the genus Hormathia characterized by the pres

ence of tubercles and a smooth capitulum, and by the absence of bulb-

ous enlargements at the bases of the tentacles; the genus Actinauge

possessing tubercles, a ridged capitulum, and bulbous enlargements to

the tentacles; Chitonanthus with tubercles, and capitular ridges, but

without tentacular bulbs; and 8tephanactis, if it prove to be a "good."

genus, without tubercles, capitular ridges, or tentacular bulbs, but with

a clasping base. To these it may !»< necessary to add Phellia without

tubercles, capitular ridges, or tentacular bulbs and without a' clasping

base.

November 8, L892.
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Plate xix.

Fig. 1. Edwardsia intermedia, Nat. size.

2. Transverse section through introverted scapns of E. intermedia. Zeiss A 2,

S. Transverse section through mesentery otE. intermedia. Zeiss A2.
4. Transverse section of column wall oiE. intermedia, passing through a tuber-

cle. Zeiss I) 2.

5. Oractis diomedeos, viewed from the side. Nat. size.

i,. Oraeiis diomedea, viewed from above. Nat. size.

7. Transverse section of tentacle of 0. diomedeoj Dear its base. Zeiss A 2.

8. Transverse section of column of 0. diomedew. The roman numerals indicate

the probable embryological succession of the mesenteries. (An error has

been made in the reproduction of this figure. The mesentery numbered

V should be I, and the imperfect mesentery intervening between thin uud

III should be V.)

Plate xx.

Fig. 9. Transverse seel ion of a perfect mesentery of 0. diomedea. Zeiss a 2.

10. Transverse section cutting column wall, disc and baseof the tentacles of 0.

diomedece. Zeiss A 2.

U, Longitudinal section through margin and upper pari ofthe column wall of O.

diomedece. Zeiss :i 2.

12. Halcurias pilatus. Nat. size.

tS. Transverse section through mesentery of II. pilatus, Zeiss A 2.

Plate xxi.

Fig. 14. Transverse section through the upper pari of the column of //. pilatus. a 2.

15. Transverse section through ectoderm of the column wall of //. pilatus.

Zeiss D 2.

16. Peachia Koreni. Nat. size.

17. Transverse section through a mesenterial filament of Actinia infecunda.

Zeiss I) 2.

IS. Anemonia variabilis. Nat. size.

19. Transverse section throngh the column ofA. variabilis. % and //denote areas

where the regular sequence of perfect and imperfect mesenteries is inter-

fered with, x about 10.

20. Condylactis eruentata. Nafr. size.

21. Transverse sect ion of primary mesentery of Condylactis eruentata. Zeiss a 2.

22. Myonanthus ambiguus. Nat. size.

Plate xxii.

Fig. 23. Transverse section of sphincter muscle of M. ambiguus.

24. Transverse sect ion of sphincter muscle of Boloeera occidua. Zeiss a 2.

25. Portion oftransverse section of primary mesentery of />'. occidua. Zeiss A 2.

2<j. Portion of transverse section of a tentacle of /-'. occidua. Zeiss a 2.

27. Basal portion of longitudinal section throngh a tentacle of B. occidua. Zeiss

A 2 unscrewed.

28. Portion of transverse section of a tentacle of B.pannosa. Zeiss A 2.

29. Transverse section through a perfect mesentery of /•'. pannosa. Zeiss A 2.

Plate xxiii.

Fig SO. Transverse section of the sphincter muscle of />'. pannoea. Zeiss A 2.

.*?/. Transverse section of the sphincter muscle of /.'. brevicomis. Zeiss a 2.

' Outer portion of \ ransverse section of mesentery of />'. brevicornis Zeiss A 2.



214 ACriNI.K OF ALBATROSS EXPLORATIONS—M°MURRICH.

Fig. S3, [nner portion of transverse section of mesentery of Bgbrevioornia. Zeiss A2.
84. Paractia lineolata. Nat. size.

Transverse section of Imperfect mesentery of Paraolia lineolata. Zeiss a 2.

36. Transverse Beotion of sphincter muscle of I', lineolata. Zeiss a -.

Paractia vinoaa. Nat. si/e.

Trausverse section of tentacle of /'. vinoaa. Zeiss A. 2.

39. I'ori ion of transverse section of mesentery of /'. vinoaa. Zeiss A l'.

in. Portion of transverse section <>t" sphincter muscle of /'. vinoaa. Zeiss 1) 2

Plate xxiv.

Fig. 41. Transverse section of sphincter of /'. vinoaa. Zeiss a 2.

/.'. Transverse section (somewhat oblique) of base of .a tentacle of Actinernua

plebeius. Zeiss A 2.

43. Portion of transverse section of sphincter muscle of A. plebeius. Zeiss A L\

44. Portion of transverse section of primary mesentery of ./. plebeiua. Zeiss A 2.

45. Transverse seet ion of mesentery of .1. plebeilt8. Zeiss a •_'.

ii',. Seel ion, partly diagrammatic, showing the arrangement of the mesenteries

of Actinoatola calloaa.

Plate \\\

Fig. 47. Actinoatola calloaa. Nat. size.

is. Transverse seel ion of a tentacle of A. calloaa. Zeiss A 2.

49 and 50. Transverse section of a perfect mesentery of A. calloaa. Zeiss A "_'.

51. Transverse section of sphincter muscle of .1. calloaa. \ 2.

52. Portion of transverse section of sphincter muscle of .1. calloaa. Zeiss A 2.

I'l.A IK XXVI.

Fig. 63. Actinoatola excelaa. Nat. size.

54. Transverse section of sphiucter muscle of I. excelaa. Zeiss a 2.

r>;~>. Transverse section of perfect mesentery of .1. excelaa. Zeiss a 2.

56. Transverse section of portion of a tentacle of A. excelaa. Zeiss a 'J.

57. Actinoatola pergamentacea. Nat. size.

'58. Tangential section of portion of the disk of a specimen of Actinoatola perga-

nu niacin. Zeiss A 2.

Plate xxvh.

Fig.59. Transverse section of sphincter muscle of .1. pergamentacea. Zeiss a 2.

60. Portion of transverse sect ion of a tentacle of .1. pergamentacea. Zeiss a 2.

CI. Portion of transverse sect ion of mesentery of I. pergamentacea. Zeiss D 2.

62. Outer portion of transverse sect ion of mesenterv of .1. pergamentacea above

the level of the parieto-hasilar muscle. Zeiss a L'.

63. Middle portion of same section as that from which Pig. I was drawn.

64. Pycnanthu8 maliformi8. Nat. size.

65. Transverse section of sphincter muscle of /'. maliformia. \ 4.

66. Portion of transverse section of sphincter muscle of P. maliformia from the

region indicated in Pig. 65. Zeiss 1) 2.

Transverse section through a perfect mesentery of /'. maliformia. Zeiss a 2.

Plate \\\ m.

Fig. 68. Tangential section through disk of a Bpeci i of /'. maliformia. Zeiss A 'J.

69. Cymbactia fasculenia. Nat. size.

70. Transverse section of sphincter muscle of C. fasoulenta. Zeiss a 'J.

;/. Transverse section of mesentery of first cycle of C.faoulenta. Zeiss a 2.

Sagartia laciea. Nat
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Fig. 73. Transverse section of sphincter muscle of S. lactea. x about 2.

74. Transverse section of of primary mesentery of S. lactea. Zeiss a 2.

75. Transverse section of acoutium of S. lactea. Zeiss D 2.

1'LATK XXIX.

Fig. 70. Portion of transverse section of Sphincter muscle of S. lactea. Zeiss A 2.

77. Sagartia Sancti Mathan. Nat. size.

7S. Transverse section of sphincter of S, Sancti Afathcei.

Zeiss A 2.

79. Sagartia paradoxa. Nat. size.

SO. Transverse section of sphincter muscle of S. paradoxa. Zeiss A 2.

81. Transverse section of a directive mesentery of S. paradoxa.

82 and 83, Adamsia .' involvene. Nat. size

Plate xxx.

Fig. 84. Semidiagrammatic section through the column of S. paradoxa, showing
the arrangement of the mesenteries. The roman numerals indicate the

cycles of mesenteries, x and // the abnormal pairs.

85. Transverse sect ion of sphincter muscle of A. involvena.

86. Transverse section of sphincter muscle of Actinauge Verrillii. Zeiss A 2.

87. Transverse section through the upper third of the sphincter muscle of A.

Verrillii. Zeiss A 2.

88. Transverse section through the lower third of the sphincter mnscle of A.

Verrillii. Zeiss A 2.

89. Portion of upper part of column of.l. Verrillii, the specimen having been

divided longitudinally. Nat. size.

Plate xxxr.

Fig. 90. Transverse section of mesentery of the second cycle of A. Verrillii. Zeiss A 2.

91. Transverse sect ion through the base of a tentacle of A. Verrillii. Zein A 2.

92. Outer portion of transverse, section of a mesentery of the first cycle of A.

Verrillii. Zeiss A 2.

93. Actinauge faetigata. Nat. size.

94. Transverse section of the sphincter muscle of A. faatigata.

95. Transverse section of the lower part of the sphincter muscle of A. faatigata.
Zeiss A 2.

96. Transverse section of the upper part of the sphincter muscle of A. faatigata.

Zeiss A 2.

97. Transverse section of a mesentery of the fust cycle of A. faatigata. Zeiss A 2.

Plate xxxm.

Fig. OS. ChitonanthuB pectinatus. Nat. size.

99. View of surface of a dissected specimen of C. pectinatua which had been
divided longitudinally. Nat. size.

100. Transverse section of the sphincter muscle of C. pectinatua. x 4.

101. Transverse section of portion of the sphincter muscle of C. pectinatus.

Zeiss a 2.

In.'. Transverse section of a mesentery of the first cycle of C. pectinatus. Zeiss

a, 2.

103. Stephanactia hgalonematia. Nat. size.

104. Transverse section of sphincter muscle of Leiotealia badia. Zeiss A 2.

105. Ouluctis californica. Nat. size.
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Plai r XXXIII.

Fig. W6. Transverse section of primary mesentery of /-. badia. Zeiss A 2.

107. Transverse Bootion of a mesentery of the lirsi oyole of 0. caltfornica.

tOS. Transverse section of sphincter muscle of 0. californica. Zeiss A 2.

t09. Portion of margin of Cradaotia digiUtta, showing the tentacles and the

fronds, x 'J.

Ha. View of frond ofC digitata. Enlarged.

///. Transverse section of sphincter muscle of C. digitata. Zeiss A •_'.

//.'. Transverse section of directive mesentery of 0. digitata, Zeiss a 2.

Plate xxxiv.

I'ui. //'.'. Transverse section of sphincter muscle of Diacosoma fuegxenais. Zeiss a 2.

///. Transverse section <»t the mesentery of the second cycle of Diacosoma

I'tlri/ii nsis. Zeiss ;i L\

tlS. Transverse sect inn of Bphincter muscle of Inemonia ' inequalia. Zeiss a 2.

tl6. Transverse seotion >•! a
i
>« > i* t i « > i > of the column of A, inequalia. Zeiss a 2.

//;. I'tiiiiulliiis ms. Mat. size.

118 I tarsal portion of 1 ransverse Bection of (In- upper pari of the column of C.

rus. Zeiss ;i 2.

tl9 Transverse section through gonophoric region of a mesentery ofC vaa

Zeiss 1> L'.

Plate xxxv.

Fig. !?(> Transverse seotion through the middle of the column ofC. vas. points to

tlm fusion of two mesenteries.

/'/ Diagram showing the relation of the teutacles to the capitulai ridges in

dctinauge I'irrilUi-
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