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In presenting this report I must testify to the pleasure I ex-
perienced in studying the collection, a pleasure due both to the
admirable preservation of all the specimens and to the careful
notes and drawings which accompanied them. The credit for
both belongs to Dr. Gary N. Calkins. ,The method employed
for the preservation was a preliminary immersion in magnesinm
sulphate as suggested by Tullberg, followed by fixation and
preservation in formalin.  Nearly all the specimens were beauti-
fully expanded and the histological preservation was excellent.
The only disadvantage presented by the method, probably due
to the formalin, was the failure of preparations to stain with the
ordinai'y carmine stains, such as Grenacher’s borax carmine ;
hzmatoxylin stains acted admirably, however. '

I wish also to express my thanks to Mr. Alexander Agassiz
for his kindness in loaning me, for comparison, a number of
drawings of West Coast forms prepared from livings specimens
several years ago, .

The manuscript of this paper was originally completed in
April, 1898, but I have taken advantage of the long delay which
has occurred in its publication to introduce some references to
papers which have appeared more recently, and also to correct
a grievaus misapprehension into which I had fallen with regard
to the systematic position of Epéactis prolifera.  The nature of
this misapprehension is explained in the description of the
species. )

(1)
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HEXACTINIE
ACTININE
Family SAGARTIIDE

Actininz with adherent base; with a mesogleeal (rarely a
weak endodermal sphincter); and with acontia which are
emitted either through the mouth alone or also through special
openings (cinclides) in the column wall.

The family Sagartiid, since its first establishment by Gosse
in 1858, has undergone certain changes which have for the
most part been fully discussed by various authors, * Within
recent years there has been introduced a subdivision into sub-
families. The family Phellinz of Verrill ('68) has been added
as a subfamily and the remaining forms assigned to the sub-
families Sagartiin® ar Metridiine according as they possessed
more than six pairs of perfect mesenteries or only that number
(Carlgren '93); a subfamily Chondractininz had previously
been proposed by Haddon ('89); Simon ('82), recognized two
subfamilies Aiptasiinz and Sagartiinz, the former characterized
" by possessing an endodermal sphincter or none at all; and,
finally, Haddon accepts all the proposed subdivisions, admitting
the existence of no less than five subfamilies.

It seems to me that the subdivision proposed by Carlgren
is that to be preferred. I do not think the recognition of a sub-
family Aiptasiinz is advisable since several undoubted Aiptasias
are known to possess a mesoglceal sphincter, as, for instance A,
pallida (Ag.), 4. sp. (from the Bermudas, McM.)and 4. Jucida
{Duch. & Mich.) Duerden.  In all these, it is true, the muscle -
is exceeding weak, but it nevertheless is present, and its absence
in certain species is merely the fulfillment of the reduction of it
which is characteristic of the genus. A separation of the forms
with no mesogleeal sphincter would be an act of violence, and,
if this be avoided, the genus Aiptasia is properly referable to
the Metridiinz.

In the second place, it does not seem to me that a recognition
of the Phelliinz and Chondractiniinz as distinct subfamilies is
necessaty. Both lack cinclides, have a coriaceous column wall
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. provided with an epidermis, a distinct mesoglceal sphincter and
only 6 pairs of perfect mesenteries. Haddon makes the dis-
tinction rest upon the occurrence of gonads in the mesenteries
of the first cycle which he has found in certain Phellias. It
does’ not seem to me that this peculiarity deserves the im-
portance that Haddon has assigned to it, and I may again refer
to the genus Aiptasia as providing ammunition for use against
my friend’s proposition. In A. pallida andin A. sp. (Bermudas,
McM.) gonads cccurin the mesenteries of the first cycle, and yet
I imagine that no one would therefore suggest the assignment
‘of these species to a different subfamily than that which shelters
A, annxfate, etc. 'We may, apparently, find occasionally an
infringement of the right of sterility usually enjoyed by the first-
cy¢le mesenteries, but it does not seem to me that we should
at present legitimize the infringement by granting it the rank of
a subfamily characteristic.

In the present collection I have found no representatives of
cither the Sagartiinz or Phelliinz, but a representative of the.
Metridiinz occurred. '

Subfamily MeTripune, Carlgren.

Sagartiidz in which the column wall is perforated by cin-
clides and in which only the mesenteries of the first cycle are
perfect,

1. Metridinm dianthus (Ellis) Oken.
* Synonyms.— Actinia disnthus, Ellis, 1767.
Actinia plumoss, Miiter, 1776,
Metridium dinathus, Oken, 1815,
Actinoloba diantbus, Blainville, 1830.
Actinin marginata, Lesueur, 1817.
Metridivm marginatum, Milne-Edwards, 1847.
Mevtdium fimbriatum, Yemdlt, 1865.
? Actinin priapus, Tilesius, tBog.
{ For » mote complete synonyry see Andres, '83.)

As may be seen from the above synonymy, I have united into
a single species three forms which have been usvally regarded
as distinct, though several authors have recognized the possi-
bility of their identity. I wish it to be understood, however,
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that in employing the specific. term dianthus, I do not desire to
imply any prejudice to the claims to priotity of two other terms,
namely the felinum of Linnzus and the pentapetala of Pennant ;
I have not access at present to the works in which these terms
were first used, and cannot, therefore, decide as to their validity.

Habitat.—1 find in the present collection several representa-
tives of this species, the majority of which were collected in
shallow water principally from the piles of wharves or from

" stones, two specimens only coming from deeper water, one
from g, 5 meters, where it was adherent to a deserted clam shell,
and the other from 13.7 meters,

External Form.—Allowing for differences plainly due to size
and degree of contraction, the external form is essentially the
same in all the specimens. The base is adherent and the
colurnn is essentially cylindrical and smooth, except for, in
some cases, fine longitudinal or transyerse ridges, evidently due
to contraction. A short distance below the margin there isa
well-marked circular fold or collar, above which the wall is
considerably thinner than it is below, and scattered over the
surface below the collar, cinclides may be observed.

The margin i distinctly lobed and is tentaculate, the tenta-
cles being very numeraus and closely crowded in many cycles,
They are rather short, and acuminate and entacmaous; [ do
not find, however, that the relative length and thickness of the
tentacles is the same in all the specimens, differences of contrac-
tion causing them in some cases to be rather conical in shape,
while in others they are much more slender and almost filiform.
The disk is smooth and slightly concave, the mouth being some-
what prominent. The lips appear to be tuberculate, this appear-
ance being due to the continuation upon them of the longitu-
dinal ridges which occut upon the stomatodzum. In all the
specimens in which the mouth is visible two gonidial grooves
can be distinguished, except in one specimen in which there
seemed to be only one. '

Color~-Dr. Calkins' notes of the various specimens show
that they can be arranged in three groups according to the pre-
vailing color. Thus there is a group (I) in which the column
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is of a érown color, the tentacles being of the same color, while
the lips are usually yellowish or orange. Dr. Calkins' descrip-
tion of one of the members of this group is as follows:
“ Light brown with long feathery tentacles of still lighter color.
The extreme tips of the tentacles are white. The mouth parts
are almost an alive green' and the disk is “ transparent from
mouth to margin.”

< In a second group (II), the column is of an orange or salmon
color. Four representatives of this group occur in the collec-
tion: one of these Dr, Calkins describes as being of a * bright
orange " color, and the other three as being “ yellowish pink.”

The third group (1IT) has but two representatives in the col-
lection and these are described by Dr. Calkins as being * pure
white.” '

Size.—The specimens belonging to the brown variety are on
the whole smaller than the others. Some of them are, however,
considerably contracted, measuring, in this condition, 1.3~1.3
cm. in height, the base being broadly expanded and measuring
1.8-3.5 in diameter, while at the upper-part of the column the
diameter is only 1.3~1.2 cm. One specimen, which was well
expanded measured 3 cm, in height and had a diameter at about
half way up the column of about 1.5 ctm., while the base
meastred about 2 ¢cm.  Another specimen, also well expanded
is about 4 cm, in height and about half way up the column has
a diameter of 2.3 cm. 7

The specimens belonging to the orange variety have a greater
average size. Three specimens measuréd 2.3 cm., 1.§ cm., and
3.5 cm. in height, with a column diameter of 2.3 cm., 1.3 cm.,
and 2.5 cm. respectively. Another specimen, taken at a depth
of 13.7 meters, was much larger, measuring in its present con-
dition, 12.5 em. in height, the base having a diameter of 4.5
om, and the column about its middle measuring 3.7 cm. in di-
ameter, These figures do not, however, represent the original
size of the specimen, since Dr. Catkins states that soon after it
was placed in formalin its dimensions were ¢ seven inches from
base to mouth, five inches acrass the crown and three inches in.
diameter.” - '
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The two white specimens are of about the same size and
measure § cm. in height and about 4 cm. in diameter.

As stated above, considerable variation occurs in the length
of the tentacles, Thusin a brown individual measuring 4 cm.
in height the inner tentacles measured 3.5 mm. in length, while
in another individual of the same variety, measuting only 1.3
¢m. in height, the inner tentacles were § mm. long, In the
large orange specimen the inner tentacles measured about 4 mm,

Structure —Considerable differences in the structural details
are found in the various individuals, but these seem to be carre-
lated, in part at least, with differences of age, that is to say of size.
A comparison of the structure of the smailest individual with that
of the largest would almost lead one to regard the two as dis-
tinct species ; intermediate conditions, hiowever, occur and it
seems clear that the differences are growth differences associated
with some tendency to variability. :

The mesogicea of the column wall has a fibrllar structure,
or is even distinctly fibrous, especially in the region of the
sphincter. Above the level of the collar the wall is much
thinner than below, the difference being due to a difference in
the thickness of the mesogleea. - The circular musculature of
the column is well developed and in the smaller specimens, its
mesoglceal processes are clearly marked off and show a tendency
to branch slightly. In the larger forms, however, they are
sometimes stout, with rounded extremities and may contain
muscle cavities imbedded in their substance. _

The sphincter is always well developed and is imbedded in
the mesoglcea in the collar region. In different individuals,
however, it presents decided differences in its minuter structure
and [ give on Pl I three figures (Figs. 1, 2 and 3) showing
some of the variations observed in the present collection. In
Fig. 1, which is from an individual measuring 1.§ cm, in height,
the muscle cavities are more or less circular and are scattered
irregularly in the mesogleea, being separated by a narrow band
from its endodermal surface. In Fig. 2, which represents only a
portion of the sphincter of an individual of the white variety
measuring 8 cm. in height, the muscle cavities are much more
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numerous and extend quite up to the endodermal surface of the
mesoglcea, even the processes found on that surface containing
numerous cavities. In Fig. 3, finally another arrangement is
shown. The preparation from which the drawing was made
was from a brown specimen which measured 3 cm. in height,
and the peculiarity which it presents lies in the band of mesogleea
destitute of cavities which traverses the muscle longitudinally,
dividing it into an outer and an inner portion, the latter being
separated from the endodermal surface by a distinct interval as
in Fig. 1. This last condition recalls the arrangement figured
by Carlgren ('93) for the European M. diantius and may be
termed the ‘* layered" condition,

The.occurrence of 2 band of mesogleea, destitute of muscle

- cavities, between the inner surface of the sphincters and the en-
dederm is probably to be regarded as leading to a layered con-
dition of the muscle, I, in a specimen similar to that from
which Fig. 1 was taken, the inclusion of muscle fibers within
the mesogloea were to occur again with the continued growth
of the individual, an arrangement would be faund similar to that
seen in Fig. 3, and an alternation of periods of growth during
which inclusion went on with periods in which it ceased, would
result in the arrangement figured by Carlgren, It may be pre-
sumed that in the larger specimens of Y. diauthus a layered ar-
rangement of the sphincter will be the most frequent, but cases
like that represented in Fig. 2 show that it is not an invariable
arrangement for the species. -

I have examined the structure of the cinclides in one speci-
men of the collection and find that it agrees with what Carlgren
has described for the European individuals, the canals being
lined by endodermal cells, so that the cinclides may be regarded
as endodermal evaginations. The same is true with regard to a
specimen from our eastern coast (the M. marginatum Auct.),
and this mode of formation may probably be regarded as typical
for Metridinm dianthus, though further cbservations are neces-
sary to determine whether it can be regarded as characteristic of
the entire subfamily. _

The longitudinal musculature of the tentacles, and the radial
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musculature of the disk is ectodermal and but moderately de-
. veloped. The stomatodzum is provided with well-marked
longitudinal ridges, and in all the six specimens which were ex-
amined with regard to this point #we siphonoglyphes were present.
. In all the specimens examined, with a single exception, there
were six pairs of perfect mesenteries, two of these being direc-
tives. In the majority of the specimens there were altogether
five cycles of mesenteries, that is to say ninety-six pairs, but in
some there were only four cycles and occasionally the fifth
cycle was only imperfectly developed. In the exceptional
specimen referred to above, there were only four pairs of per-
fect mesenteries. Two of these were directives, and: between
these two pairs on one side there were two pairs of perfect
mesenteries, but none on the other. In other words, the irreg-
ularity affected only one-half of the specimen. In the normal
half there were five cycles of mesenteries represented, the me-
senteries of the fifth cycle, as is usual, lacking mesenterial fila-
ment. In the irregular half the various cycles could not be de-
termined accurately, but judging from the relative breadths of
the mesenteries the arrangement was D-iv-ifi-iv-ii-iv-ifi-fv-fii-iv-
D, the mesenteries of the fifth cycle being omitted in this count.

The longitudinal muscles of the mesenteries were fairly well
developed, forming a moderate thickening upon the inner por-
tion of the primary mesenteries as represented in Fig. 4. Oc-
casionally the pennon was somewhat narrower and more promi-
nent, this condition being apparently normal for the directive
mesenteries, the pennon in these having the form represented in
Fig. 5. Parieto-basilar muscles are ‘hardly at all developed
(Fig. 4), and the basilar muscles have the form described by
Carlgren, though not usually as large as those he has figured.

In only two specimens of those examined were reproductive
organs present ;' in these they were borne upon the mesenteries
of the second, third and fourth cycles. Acontia occurred and
.. both the inner and outer stomata were found in the perfect
mesenteries.

The specimens here described are undoubtedly identical with
those described by Verrill ('86 and '89) as Metridium fimbria-



REPORT ON THE HEXACTINIA 9

fum,  Verrill founded this species ("65) on a specimen from San
Francisco, but later ('69) gave a2 more complete description
based on additional specimens from Puget Sound. In both
papers he states his belief that the species is closely allied to
the M. marginatum of the Eastern Coast of America, differing
from it, however, * chiefly in having longer and more slender
tentacles, with the parapet further from the margin of the disk.”
He further suggests that M. marginatum, M. fimbriatwn and
M. dianthus * will eventually be found to belong to one very
variable and widely diffused species. :

Andres ('83) considers M, fimbriatum a synonym for M.
marginatum, accepting Verrjll's suggestion to this extent, and
though retaining marginatum distinct for dianthus, states his
belief that it may be identical with that form,

We have here two questions of synonomy to consider: (1) Is
M. fimbriatwn identical with M. marginatum? (2) Is either
of these species identical with the European M. diantius ¥ To
the first of these questions I would answerin the affirmative.
I have carefully compared specimens of M. marginatum from
the coast of Massachusetts (Woods Holl) with the Puget Sound
specimens, and, allowing for the variability which seems to ob-
tain even in specimens from the same locality, I see no reason
{or regarding the two as distinct. It may be well however to
compare in some detail the specimens from the two sides of the
Continent, that my conclusions in the matter may not be merely
ex cathedrd statements.

1, As to the coloration. It has been stated abaove that three
principal color varieties occur in the Puget Sound specimens.
The same three varieties are readily distinguishable in the
Woods Holl individuals, and, in connection with this, two points
of some interest may be incidentally referred to. So far as ]
have seen in the examination of several hundred specimens of
the east coast form, the smaller individuals are-always brown,
the individuals of a salmon or white color being invariably large
and one is tempted to suppose that the salmon and white varie-~
ties are not distinct from the brown variety from the beginning,
but that the brown color is characteristic of all younger individ-
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uals and is, in some cases, after the individuals have obtained a
considerable size, replaced by salmon color or by white. Insup-
port of this idea it may be stated that individuals are frequently
found whose coler is chiefly salmon or white, but whose column
is splashed with irregular bands, spots or dots of brown.  This
fact seems to be true also of the Puget Sound forms according
to the description given by Verrill ("68).  Of course all individ-
uals do ftot necessarily undergo a change from the brown color
with advancing age, since brown forms may frequently be found
quite as large as the individuals of the other colors.

The second point to which I wish to call attention receives a
simple explanation from the conclusion just stated. Salmon-
colored individuals blotched with brown are not uncommon and
white individuals similarly marked are also found, but, never as
far as 1.have seen, do individuals of 2 salmon color blotched
with white, or wice wersd, occur. In other words the salmon-
colored and white varieties never merge into one another while
both merge into the brown variety, ‘

2. As to dimensions the specimens which I have collected at
Woods Holl agree in size fairly well with those of the present
collection, except that I have never found any East Coast speci-
men as large as the largest Puget Sound specimen. Verrill, how-
ever, states ('64) that the more northern forms, especially those
from the Bay of Fundy, are larger than those from more south-
. erly localities,

3. Asto external form I have not been able to distinguish
any constant differences in the external form of the individuals
from the two localities. The differences which Vernll con-
sidered to exist in the slenderness of “the tentacles and the dis-
tance of the collar from the margin cannot be regarded as of
much importance since they are apt to be due to contraction ; I
find indeed as much difference in both these respects between
different specimens from Puget Sound or Woods Holl as be-
tween specimens from the two localities. :

As to internal structure, Making due allowance for the vari-
ability in the details of the internal structure shown to exist in
the Puget Sound specimens, and for the similar variability occur-
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ring in the East Coast specimens, I can see no reason for consider-
ing the two distinct. In nearly all essential peculiarities there is
practical similarity, the striking differences being in the apparent
absence of variation in the number of siphonoglyphes and direc-
tives in the Puget Sound specimens. This difference will, how-
ever, be discussed later.

One other point may be mentioned. M. marginatum has
been described from the coast of New Jersey to as far north as
Labrador, M. fimbriatum from San Francisco and Puget Sound
and Dr. Calkins informs me that it also occurs at Sitka, There
is no record however of its occurrence in more nottherly
regions, the report from the American Station of the Inter-
national Polar Expedition at Point Barrow (Murdoch '85)
making no mention of any species which can be considered a
Metridium. If, however, the East and West Coast species are
“identical it is probable that further observation will reveal their
presence in the Arctic regions.

The specific identity of the East and West Coast forms being
regarded as established, the question as to their identity with
the European M. dianthus may now be considered.  As pointed
out above, suggestions as to their identity have been made, and,
indeed, the American form has been actually identified with
dianthus by some authors, Thus Couthouy ('38) speaks of the
occurrence in the Charles River at Boston of Actinia plumosa
Miiller, and Dawson (’58) describes specimens from the Gaspé
‘basin ** which appear identical with the A, dfanthus of the British
Coast.”

Certainly the two forms resemble one another closely both in
external form and in coloration, three of the color varieties of
dianthus recognized by Gosse ("60) being identical with those
recognized for M. marginatum, while the fourth, the yellow,
also occurs in the American species, but has been considered
above as belonging to the salmon-colored variety. Of the
internal structure of dianthus several more or less complete
accounts exist, the most recent and most thorough being that
~ of Carlgren ('93), and on comparing this point by point with
what occurs in the American forms, the similarity is so great
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that there can be no doubt, I think, as to the identity of the
two forms.t - ' '
* T have not in the aboveé discussion considered the variability
in the number of the siphonoglyphes and directives, which'is so
pronounced in the European and American East Coast forms,
and which might be regarded as of sufficient importance to be
regarded as a specific characteristic. Sufficient data are not
available to determine definitely whether this variability also
occurs in the American West Coast forms, but in the six speci-
mens I examined it was not observed. But even granting that
no variability in this respect occurs in the fimériatum forms, it
does not seem that this would be sufficient for considering
these specifically distinct from the marginatum and dianthus
forms. No one has suggested that the dianfims forms with
the siphonoglyphe and one pair of directives should be sepa-
rated from those with two siphonoglyphes and two pairs of-
directives, and it would be even less reasonable, it seems to me,
to ‘separate fimbriatumi forms from marginatum or dianthus
forms with two siphonoglyphes and two pairs of directives,
other structural characteristics being so similar, - .

There are not at present sufficient data at hand for deter-
mining accurately the relative frequency of the monoglyphic
condition in the European and-fimdriatum forms. -To judge,
however, from the statements of Thorell ('68), Gosse ('60), and
Carlgren ('93), among others, the monoglyphic condition is by
far the most frequent in the European specimens; the thor-
ough observationis of Parker (*87) show that it occurs in' some-
what over one-half of the total number of marginatum forms
which he examined ; while, as stated above, it would seem to
be much less frequent in the fmbriatum forms.

At the close of the list of synonyms of the species I have

[ To judge from certain statements made by Gosse ("80) T shoutd imagine that
the relations of the different color varieties described above for M. marginatum do
not held for Af. diamthus. What the physiclogical causes may be which produce
the different varieties is at present unknown, but & fact quoted by Gosse s of interest
in this cannection. It is to the effact that on a water-logged board brought in bya
trawler there were between four and five hundred specimens of M. diawehus, and
all the individualy ‘' on ene side the board were white, afl on the other crange”
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added Actinia priagus- of Tilesius. The description which
Tilesius gives of this Kamtchatkian form, though given at some
length and accompanied with numerous figures, leaves one in
considerable doubt as to its actual affinites. The figures of
the entire animal given in his Pl XIV, certainly resemble very .
greatly large specimens of M. dianthns, especially those con-
tained in the present collection, and I should have little hesita-
tion in identifying with that species were it not for Fig. 1, of Pl.
XV, which suggests a Thalassianthan character for the ten-
tacles. Andres has accepted this figure as representing the
true structure of the tentacles and has assigned the form to a
new genus Dendractinia, placing it however among the Actinfar
incertae sedis. 1t seems to me quite probable however that the
structure of the disc shown in PL. XV, Fig. 1, is not natural
but has been made by dissection, the figure being of 2 dissected
speciinen. In the text (p, 407) Tilesius says that the disk *in
guinque vel sex ramos, ramules et surculos papilliferos villi-
ferosve divisus et subdivisus cst, ita, ut peripheria disci a numer-
osissimis tentaculorum fasciculis formetur.” This might be
taken as confirming the accuracy of Fig. 1, but earlier in the
paper (p. 396) be divides Actini® into two groups, of which the
first contains ‘“actinias disco diviso, scilicet in ramos ramulos
et surculos tentacula efformantes ' and includes Ac#inia plumosa,
Miiller, Priagus polypus Forskil, Actinia efforta Baster and
Actinia priapus. The same description then which he applies
to the tentacles of A. priapus serves also for 4. plumosa, and
this, taken in connection with the figures in Pl. X1V, seems to
me to render exceedingly probable the identity of Aectima
priapus with Metridium dianthus. It may also be mentioned
that from what we now know of the distribution of M. dianthns
there is reaaon to expect its occurrence on Kamtchatkian shores,
while, on the hand, the occurrence of a Thalassianthid is not to
be expected, since, so far as at present known, such forms are
essentially tropical in their distribution,

Finally I may add, that if the identification of A pradpus
be correct, itis possible that Brandt's 4. farcinen ('30) may also
be a synonym. !
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Family CRIBRINID.E,

Synonyms.—Bunodide, Gosse, 1858,
Tealide. R. Hertwig, 1882
Bunodactides. Verrill, 18g0.

Actiniinz with adherent base, with a strong circumscribed
endodermal sphincter ; usually with the column more or less
verrucose and frequently with acrorhagi at the margin, these,
however, never being ramose or frondose. Perfect mesenteries
usually numerous and gonophoric, No cinclides or acontia,

I have ventured to employ a new term for the family to which ~
.Gosse originally applied the name Bunodide. The change
I have regarded as necessary on the ground that the family
name should be a derivative from the name of the typical genus;
my reasons for adopting Cribrina as the name for the typical
genus are based upon a strict interpretation of the rules of pri-
ority and are as follows : '

The family Bunodida was instituted by Gosse ('68) with the
genus Bunodes (established in 1855) as its type, though previously
Milne-Edwards had separated all actinians with verrucose
column wall toform his group of actinines verruqueuses. Gosse
tock as the type of his new genus B. gemmacea, a form which
had long been known and has been referred by Ehrenberg in
1834, to the subgenus Cribrina. An interesting question of
priotity here arises. The first species mentioned by Ehrenberg
under the genus Cribrina, is this very one, and following the
rule, it would betaken as the type of the genus: Haddon, how-
ever, has adduced reasons ('88) for believing that Ehrenberg
regarded the fifth species which he included under Cribrina,
namely, the Priapus polypus of Forskal, as the type, and for this
reason retains Gosse's genus, The genus Bunodes certainly
cannot be retained, since, as Verrill has pointed out (*99), the
term had already been applied in 1854 to a genus of Euryp-
tercidea, and it seems better under the circumstances to con-
sistently apply the rule and disregard Ehrenberg’s possible or
one might even say probable intention rather than introduce an
entirely new term, such as Bunodactis, proposed by Verrill
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("98). The genus Bunodella established by Verrill (99, p. 43)
has already been withdrawn by him ('99, p. 146} and need not
be considered here, and the genus Evactis, also established by
Verrill, is discussed later, and I need merely state here that after
an examination of the type species, E artemisia, Pickering, 1
see no reason for regarding it as distinct from Cribrina,

In 1834 Ehrenberg established a subgenus Urticina with the
A. ¢rassicomss of Miiller as the type and later Gosse ('58) estab-
lished for the same form the genus Tealia. The priority of
Ehrenberg’s term is generally admitted and consequently the
use of Hertwig’s name Tealiidz for the family is inadmissible
since Tealia is a nomen delendum,

I.shall have occasion later to discuss another group of
generic terms namely Anthopleura Duch..& Mich., Aulactinia
Verrill, Ageon Gosse and Bunodosoma Vertill, and- may state
here simply my beliel that they cannot be separated but must
all be included under the title Anthopleura. ’ )

The genus Phymactis M. Edw. ('67) has usually been re-
garded as a Cribrinid (Bunodid), Haddon, I believe, being the
first to suggest that it might possibly be mare correctly referred
to the family Aliciida, Carlgren in a recent paper ('99) has
published the result of his studies of P. clematis (Drayton), of
which he finds Milne-Edwards’ type species P. florida (Drayton)
to be a synonym, and shows that Haddon was correct in his
suggestion. 1 may add that I can confirm Carlgren’s conclu-
sions both as to the reference of the genus to the Aliciide and
as to the synonymy of the two species mentioned, but may
point out that one species, P. cavernata, which in the past has
generally been referred to the genus Phymactis, must be re-
moved from this genus and referred to Anthopleura. Verrill
has practically already ('99) made the transfer, since he has in-
cluded the species in his genus Bunodosoma.

With regard to the remaining genera which have been re-
ferred to the family little may be said, as for the most part toolittle
is known of them to allow of certainty as to their true positions.
I have already ("97) suggested the reference of Gyractis Boveri,
to the Bunodide a suggestion which has been accepted by
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Haddon, Carlgren's Isotealfa ("98) must be allowed" to stand
for the present on account of the imperfect information in our
possession concerning Hertwig's Leiotealia ('82) with which it is
possibly identical, and Haddon's Ixalactis {"98) and Kiunzinger's
Thelactis ("77) will also stand as somewhat aberrant members of
the family though it must be confessed that at present we are
entirely in the dark as to the true systematic position of The-
lactis as we are also to that of Physactis Verrill ('89), the last
named genus being quite probably really an Aliciid, somewhat
similar to Haddon's 4. rladise (98). The genus Epiactis
(Verrill '89) is considered further on.

Finally there remainto be considered Pseudophellia Verrill
(99), Tealiopsis Danielssen ("90) and Epigonactis Verril (99},
Danielssen refers his Tealiopsis pofaristo R. Hertwig’s Tealida
without however giving any definite evidence of its possessing the
qualifications necessary for admission to that family; it may
possess a circumscribed endodermal sphincter but neither in the
text nor figures is there any indjcation of the existenceof such a
structure. If it does occur, then there seems to me a probability
of Verrill's Pseudophellia being identical with Tealiopsis ; it is im-
possible at present to speak with certainty on this point, however,
Verrill's Epigonactis was established quite recently ('99) for two
species which closely resemble each other and are not a little sug-
gestive of Urticina crassicornis from which they are distinguished
however by possessing on the surface of the column depressions
which serve as “ brood-pouches.””  With regard to the systema-
tic value of this peculiarity I am exceedingly sceptical and be-
lieve that judgment on the admissibility of the genus must be
suspended until a more detailed description accompanied with
figures showing the structural details has appeared.

My views as to the relationships of the various genera men-
tioned above may be briefly expressed thus:

Cribrina, Ebr.—Synonyms, Bunodes Gosse, Evactis Verrill,
Bunodactis Verrill, Bunodella Verrill, . ,

Utticina, Ehr.—Synonyms, Tealia Gosse, possibly Epigonactis
Vernll,

Anthopleura, Duch. & Mich.—Synonyms, Aulactinia Verrill,
ZEgeon Gosse, Bunodosoma Verrill.
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Leiotealia, Hertwig.

Isotealia, Carlgren—possibly a synonym of Leiotealia.

Epiactis, Verrill, -

Gyractis, Boveri— possibly a synonym of Cribrina,

Ixalactis, Haddon.

Pseudophellia, Verrill—possibly a synonym of Tealiopsis.

? Tealiopsis, Danielssen.

? Thelactis, Klunzinger.

? Physactis, Versill,

Representatives of the first three of these genera occur in the
collection.

- Genus CrisriNa Ehr.

Cribrinide without true acrorhagi; usually with numerous
perfect mesenteries which are in some cases arranged on other
than a hexamerous plan ; sphincter strong ; ectodermal muscu-
lature of the disk and tentacles not imbedded in the mesogleea’;
column wall destitute of an epidermal - covering and provided
with verruce arranged more or less distinctly in vertical rows;
tentacles simple.
~ Rather too much attention has been devoted in the past to

the arrangement of the verruce, in members of the Cribrinidz,
whether they were arranged distinctly in vertical rows or not
and whether these rows extended all the way down the column
or only part of the way down. I plead guilty to such a misunder-
standing of the value of the verruca in an earlier paper ('89) in
which, basing my identification on this feature I described as an
Aulactinia (A. steiloides) a form which is really a Cribrina and as
a Bunodes (B. f2niatus) a form which is really an Anthopleura
(A. granulifera).

It seems now that the presence of verruce, without regard to
their arrangement, is sufficient for the genus, distinguishing it at
once from Leiotealia, Epiactis and Isotealia. The absence of true
acrorhagi, characterized by a marked development of nemato-
* cysts, distinguish it from Anthopleura, whilethe ectodermal situ-
ation of the longitudinal muscles of the tentacles and of the radial
muscles of the disc may serve as a distinction from Utticina.

Anrats N. Y. Acap. Sci, XIV, June 3, 1901—2.
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From Ixalactis and Pseudophelliz it is readily separated by the
simplicity of the tentacles and by the absence of an epidermal
covering to the column wall.

2. Cribrina elegautissima (Brandt)

Syuonyme,—Actinin { Tarctostephanus ) elegantissima, Brandt.

? Unicina crassicomis, Verrill.

The identification of the species here described with Brandt's
A. elegantissima is necessarily’ somewhat uncertain, since the
original description is not as complete as could he wished. So
far as the description goes, however, the agreement is sufficiently
close to warrant the identification.

Habitat—*' A very common form on the rocks and piles" in
Puget Sound, (Calkins.)

External form—The base is circular and adherent, The
column is almost cylindrical (Figs. 7 and 8) and in its upper
part is provided with vertical rows of verrucze, which become
obsolete towards the base. Some of the rows extend much
farther down the column than others, and according to their
length, abaut four sets can be distinguished, of which the third
and fourth sets are much shorter than the other two. The
lower part of the column is ridged transversely probably as the
result of contraction. A well-defined margin is present, and a
distinct interval exists between it and the bases of the outermost
tentacles.

These are short, rather blunt at the apex and all finely ridged
longitudinally. They appear to be arranged in about five cycles,
though their total number does not agree with what would be
expected from such an arrangement ; as will be seen later there
are irregularities in the arrangement of the mesenteries which
probably explain the irregularities of the tentacles. The disk
is marked by fine radiating furrows and is slightly concave, the
peristome being prominent.  In two of the specimens the stom-
atodzum is somewhat evaginated and it can be seen that its
walls are longitudinally ridged. Two siphonoglyphes seem to
be present as a rule, though sometimes irregular in position,
and in one individual there were three, and in another only one.
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Color.—The specimens whetr I received them were in formalin
and showed a distinct green coloration in the upper part of the
column, while the lower part was a dingy white. On transfer-
ring them toalcohol the green coloration gradually disappeared,
the pigment to which it was due being evidently soluble in that
medium. In life the coloration, according to Dr. Calkins' de-
scription, was quite brilliant. He says, * The ground color is
bright green while rows of bright red vary it. Each tentacle is
colored in the middle by a ring of brown and the tip is of the
same color. They are very gorgeous" (Fig. 8).

Brandt's description of the coloration of his 4. elepantissina

‘is as follows: " Red, green, blue or fuscous, or even green
spotted with purple. Disc clivaceous, striated with white,
Tentacles white, purple at the tips and marked at the middle
by a2 purple band."” Comparing this with Dr. Calkins' de-
scription a decided similarity is noticeable, Drandt's account,
however, indicating considerable variation in the color of the
column, The markings of the tentacles Calkins describes as
brown, while Brandt states that they are purple, a discrepancy
perhaps due to variation, or perhaps to the uncertain way in
which the term purple is frequently used. In both descriptions
the arrangement of the markings is identical.

Size.~The three specimens sent me were all apparently small,
measuring 3, 1.8 and 2.5 ¢m, in height, and 3, 3, and 1.5 em,
in breadth, respectively. Dr. Calkins in his notes says that
some individuals ““are of large size, five or six inches long and
three or four in diameter, and Brandt's statement regarding the
size is *“ Corpus magnum.” The inner tentacles have a length
of about 0.4~0.5 cat, while the cuter ones seem to be slightly
longer.

Structure—The verruce are hollow outpouchings of the
column wall (Fig. 9). - The circular musculature of the col-
umn is well developed in the intervals between the verruca
and is supported upon branched mesogleeal processes, which
are frequently grouped together in bunches arising from a
common base. The walls of the verrucal outpouchings are,
however, almost destitute of musculature, except at the very
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summit of the pouch, Here a small number of muscle proc-
esses may be seen projecting from the inner surface of the
mesogleea, which is here slightly thickened. The ectoderm
over the summits of the verrucz is similar to that described for
the verruce of Cereus pedunculatus by von Heider ('T7) and
for those of Phymanthus erucifer by myself ('89), the layer of
cells at the base of the epithelium in the latter form being also
present here. Indeed, the only difference between the structure
of the verruce of the present species and those of Phymanthus
is the existence of a special musculature on -the endodermal
surface of the summits of the papill= in the former.

The sphincter, which occurs below the fosse intervening be-
tween the margin and the bases of the outermost tentacles, is of
the circamscribed pedunculate bipinnate varety ' (Fig. 10}, and
is strong. The ectodermal musculature of the disc is well de-
veloped, the processes of mesogleea which support it anastomos-
ing somewhat to form a reticulum, a condition intermediate be-
~ tween the typical ectodermal and the mesogleeal arrangements
being thus produced (Fig. 11). Transverse sections of the
tentacles show that their ectodermal musculature is also well
developed, but no anastomoses of the mesogleeal processes
occur (Fig. 12). ©

The walls of the stomatodzum are thrown into well-marked
longitudinal ridges and are richly supplied with glands, except

Tt seems adrisshle thet certain teems should be sgreed upon for the descrip-
tion of the principal varieties of endodermal and mesogiesal sphincters.  So far as’
the endodermal are concerned, 'the terms ** diffuse ™ and * circumscribed,” already
in general use, serve' to divide them into two groups; but a fusther subdivision of
the circumscribed forms would be useful. I would suggest s a first subdivision
that those which arise by @ number of main branches from the colimn mesogloes,
as in Myoranthus ambiguns and Owlacti californicn for example, be grouped as
*sessile,” while thase which have a distinct peduncle be termed ' pedunculate.”
The latrer group may again be divided, according as the lamell® radists from
central mass or are inserted into an axial lamella, ivto * palmnte "' and ** pinnate
vanieties. Such a classification may be represented in tabular form, thos ;

Endodermal sphincter . . . . {‘“5"“' sessile,

circumscribed . . | '{Pc dunealate . . palmate,

"7 pinnate.
Such a classification is of course merely tentative and presumably impetfect, but
it may serve to some extent to chiate the long description now necessary,
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in the regions of the siphonoglyphes. That irregularities occur
the arrangement of the latter structures has already been noted,
In one of the three specimens which I sectioned I found three
siphonoglyphes, while in the second individual though only two
were present they wete not opposite one another, thirty-seven
pairs of mesenteries intervening between the two on one side while
on the other side there were fifty-five pairs, In the third speci-
men but a single siphonoglyphe occurred.

In connection with the siphonoglyphe a peculiarity of structure
exists, The endoderm over the general surface of the stomato-
dxum is comparatively low and inconspicuous, but in the region
of the siphonoglyphes it suddenly becomes very high and retains
this condition over the entire surface of the grooves (Fig. 12).
I speak of the endoderm being thickened, but the appearance is
rather as if the endodermal surface of the mesoglea were drawn
out into exceedingly fine fiballe which anastomose with one
another to form a reticulum with elongated meshes, the endg-
dermal cells being arranged on the terminal part of the fibrille.
The appearance presented is very similar to that which I have
described as occurring in the mesenterics of Ceriantins amers-
canus ("90). )

The individual with three siphonoglyphes had three pairs of
directives, while the one with two siphonoglyphes lhad corre-
spondingly two pairs unequally spaced, and the third specimen
with one siphonoglyphe had but a singlepair. As might be ex-
pected from the arrangement of the directives considerable irregu-
larity occurred in the mesenteries. In the upper part of the col-
umn each alternate pair seemed to be perfect as a rule, but lower.
down seven imperfect pairs intervened in certain sectors between
successive perfect ones. It may be supposed from this that there
were typically four cycles of mesenteries, three of which were
perfect and one imperfect. The typical arrangement occurred
however only in a few sectors ; examples of a fifth incomplete cycle
occurred here and there and in addition both imperfect and per-
fect pairs were not infrequently intercalated so that it was impas-
sible to determine even whether the arrangement was hexamer-
ous or not, although it may be supposed that in one specimen at
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least it was decamerous. To illustrate the irregularity which
exists, Fig. 1, representing the arrangement of the mesenteries
in the specimen with two siphonoglyphes a little below the mid-
dle of the stomatodzum, is appended. :

Attention may be called to one interesting irregularity in this
specimen, and that is the development of two pairs of mesenteries
in the endoccel of one of the perfect pairs.

The longitudinal musculature of the perfect mesenteries is
fairly well developed (Fig. 14) and there is a well-marked parieto-

basilar forming a fold upon the peripheral portion of each mesen-
tery.  Both inner and outer mesenterial stomata are present.
Reproductive organs may apparently be developed on any of
the mesenteries, with the exception of the directives and of the
incomplete cycle, but in the two specimens examined minutely
with this point in view they are not distributed with perfect
regularity, some mesenteries of every cycle lacking them.
There is no doubt but that in many respects of structure this
form approaches closcly to Urticina crassicornis, the differences
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in the arrangement of the ectodermal musculature of the disk
and tentacles and in the form of the sphincter being possibly ex- ©
plicable on the assumption that the specimens examined by me
were all young, I have not had the opportunity of comparing
any of the large specimens of this species with fully grown urti-
cinas, but it would seem that the irregularities in the siphono-
glyphes which occurred in all of the three specimens examined
indicate the distinctness of the species, since such irregularities
have not been found to occur in Urticina,

3. Cribring artemisia (Pickering)

Synonym:, —Actinia atiemisig, Pickering in Dana.

Cereus artemisia, Milne-Edwards.
Evactis artemisia, Verrill,

" Hunditat—The individuals of this species were found at Dis-
covery Bay, the 'same locality from which they were originally
described by Dana ('46). They live buried in the sand, the
disk being flush with the surface in expansion, and are attached
below to valves of shells or more rarely to stones.

External Forms.—The base is adherent and the column in
contraction is club-shaped (Fig. 28). A short distance above the
limbus the column suddenly contracts and then gradually en-
larges again until above it may equal or exceed the base in
diameter. In all three specimens which I had for examination
the tentacles and disk were completely hidden and the upper
extremity of the column presented an almost flat surface, slightly
depressed towards the center. - The apprarance presented by
these specimens little resembles accordingly the figure given by
Dana, but it must be remembered that this figure is of an ex-
panded individual. Dana describes the column as being en-
larged at its middle and contracted more or less above and be-
low. Itis probable that in the preserved specimens the upper
contracted portion is completely involuted, and the enlarged ex-
tremity cotresponds to the middle enlargement of the expanded
form.

The column in its lower part is horizontally rugose, evi-
dently as the result of contraction, and is provided with a
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pumber of rather low tubercles arranged in about twelve lon-

gitudinal rows, the individual tubercles of each row being

separated by considerable intervals. Higher up, where the

column begins to enlarge, the rows are more numerous, and
at the dipper part, the tubercles become decidedly papilliform.

They are arranged in about g6 rows and have particles of sand

and shell adhering to them, their verrucal nature being thus

demonstrated. ,

By dividing the column longitudinally, it became evident
that there were no acrorhagi, the papille of the margin being
the uppermost verrucz of the longitudinal rows. '

The number of the tentacles could not be determined with
certainty. They were simple, rather short and acuminate, and,
as Dana has stated, are ectacmzous. The disk. and mouth
were hidden in all the specimens,

Color—The coloration as stated in Dr. Calkins’ notes differs
a little for that described by Dana, It was “ greenish-yellow ™
at the upper portion of the columnand * yellowish-white ”* lower
down, while the tentacles are stated to have * scarlet or purplish
tips.” According to Dana, who quotes a description by Drayton
‘ the general color of the extetior of the body is a yellowish-
green. The tubercles have a dark sap-green color ; they become
obsolete below, yet the green line continues to the base of the
animal. The colors of the tentacles are various and shaded
like those of the prism; the disk is dull greenish, becoming
darker towards the base of the tentacles, and the mouth is flesh-
colored,” )

Stze—In the preserved specimens the base measured 2.5 cm.
in diameter. The column a short distance above the limbus,
at its narrowest point, measured 1 cm. in diameter, but above it
equalled the diameter of the base or even reached a diameter of
2.8 cm. The height of the column was about 6.0 cm.

The inner tentacles were about 0.5 em. in length, while the
outer ones measured 0.65-0.7 cm. For the expanded animal,
Dana gives the greatest diameters of the column as about 5.5 cm.
(23{ inches), while the outer tentacles he states to have been
2.5 em. (1 inch) in length and the inner ones 1.25 cm. (34 inch).
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Internal Structure—The mesoglea of the column wall s,
relatively to the size of the individuals, rather thin and is pro-
vided with a well-developed circular musculature, whose general
appearance resembles that of C. elegantissima. In the upper part
of the column, however, it is comparatively poorly developed,
and also on the inner walls of the evaginations which produce
the verruca, being entirely wanting at the apex of these.

The sphincter (Fig. 18) is large and is of the pedunculate bi-
pinnate type, the lateral lamellz of one side being, however,
stronger than those of the other so that it is properly described
as unequally bipinnate, In one of the three specimens a deep
incisure occurred on one side of the sphincter, reaching almost
to the median axis and giving the section of the sphincter a
reniform outline. This was wanting, however, in the other two
in which the sphincters were oval in section.

The tentacles are not ridged and have a well-developed, though
simple, ectodermal musculature. Their endoderm, as well as
that of the disk and of the upper part of the column wall, is
richly laden with granules of black pigment, insoluble in the
reagents employed in hardening and sectioning. The ectoder-
mal musculature of the disk (¥ig. 18) resembles that of the ten-
tacles, being supported on well-developed simple or but slightly
branched processes of mesoglea.

Two siphonoglyphes are present and the walls of the stoma-
todzum are longitudinally ridged and in addition considerably
folded. :

The mesenteties are arranged in four cycles and there are in
all forty-eight pairs (6, 6, 12, 24). In sections through the
upper part of the column all but those of the fourth cycle are
seen to be perfect, but below the level of the stomatodzum the
various cycles can be distinguished by the relative breadths of
the various pairs, those of the first and second cycles being how-
ever nearly similar in this respect. The mesenteries of the
fourth cycle do not bear mesenteria filaments and there are two
pairs of directives, placed symmetrically.

The longitudinal musculature is well developed (Fig. 19),
covering almost half of the non-genophoric portion of the
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mesenteries and ending somewhat abruptly at either edge. At
the outer edge a mesogleeal process, stronger than usual, is
developed and from it a number of mesogleeal processes arise.
The paricto-basilar muscles form a distinct fold on the lower
portions of the mesenteries, and the basilar is fairly well devel-
oped, having the appearance shown in FL III, Fig, 20.

Both the inner and outer mesenterial stomata are present,
and all the mesenteries, with the’ exception of those of the
fourth cycle and the directives, bear reproductive organs.

From the examination of this species it has seemed to me
impossible to separate it from the genus Cribrina.  Verrill (*89)
has established for its reception the genus Evactis characterized
- by possessing pores in the column wall as well as verrucz and
by the tentacles being ectacmmeous. [ have not been able in
sections to discover any distinct pores in the column wall and
am inclined to believe that the emission of jets of water “as
from a watering pot’' which has been observed, was through
minute ruptures of the wall, the mesoglcea being comparatively
thin especially in the upper part of the column. If this be
correct, little importance can be attributed to their power of
cjecting water. The tentacles of (. arlemisia are, indeed,
ectacmzous but in every other respect the form has the typical
structural characteristies of a Cribrina, and it seems advisable
to regard the ectacmazous arrangement of the tentacles as a
specific rather than as a generic peculiarity.

Genus Urricina Ehrenberg,

Cribrinide without true acrorhagi; with numerous perfect
mesenteries frequently arranged decamerously; sphincter
strong ; ectodermal musculature of the disk and tentacles im-
bedded in the mesogleea ; column wall destitute of an epidet-
mal covering, and usually provided with verruce arranged
more or less definitely in vertical series ; tentacles simple.

The synonymy of this genus has been recorded by Andres
('83) and more recently by Carlgren ('93). As at present un-
derstood it includes but a single species, A. crassicornis, a fact
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which renders the establishment of a final definition exceed-
ingly uncertain.

The name Utticina was originally applied by Ehrenberg
('34) to a subdivision of his subgenus Actinia Isacma, and in-
-cluded numerous forms now assigned to other genera, It was
not until much later that the genus became at all definitely
limited and then it was under the name Tealia, proposed by
Gosse in 1858. . The essential peculiarity of the genus accord-
ing to the definition given by Gosse, was that the verruce were
scattered irregularly over the column wall and were not ar-
ranged in vertical series, and this supposed characteristic was gen-
erally accepted by succeeding authors. Messrs. G. Y.and A. F.
Dixon ('89) pointed out that this peculiarity does not really ex-
ist, the verruca being really in vertical seties, though the regu-
larity of the arrangement is not always readily perceivable, and
Carlgren ("93) has called attention to the same fact. The
original distinguishing peculiatity which separated the genus
. from Cribrina being thus disposed of, both the Dixons and
Carlgren found a new distinction in the decamerous arrange-
ment of the mesenteries, the former authars, indeed, going so0
far as to suggest that this peculiarity was worthy of being
raised to the dignity of a family characteristic.

To establish a genus on its decamerism seems to me, in view
of what we now know concerning departures from hexamerism
.in the Hexactini®, to place it on an exceedingly insecure -
foundation. And that this is true in the present case has been
recently shown by Verrill (99, p. 216, note) who states that he
found ** many specimens [ of Urticina crassicornis] hexamerous
both as to tentacles and mesenteries ; many others decamerous ;
some octamerous; anda few trregular or unequally developed
on opposite sides.” A careful study of the mesenteries of the
individuals contained in the present collection reveals in no
case a perfect decamerism, but an irregular arrangement which
appears, however, to be based on a decamerism.  Consequently
we may, I believe, hold the character of decamerism to be in-
sufficient for the characterization of the genus, and if itis to
be maintained distinct from Cribrina, we must seek for other
peculiarities.
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As the definition I have given above suggests, such a distinc-
tion may possibly be found in the enclosuré of the longitudinal
musculature of the tentacles and the radial musculature of the
disk in the mesoglcea, an arrangement which seems to be ab-
sent in typical Cribrinas. It must be remembered, however,
that as in the case of C. tegantissimus described above, transi-
tional conditions between what is found in Urticina and in typ-
ical Cribrinas occur, and the absolute value of such a char-
acteristic is accordingly open to question. Personally I am
somewhat inclined to regard the distinctness of Utticina from
Cribrina as not proven, but prefer to await the discovery either
of additional species clearly belonging to the former genus
or of transitional forms which will clearly bridge over such
differences as may appear to exist between the two.

4. Urticina erassicornis (Miller) Ehr.

[For the synonymy of this species vide Andres ('83) and
Carlgren ('93).]

Several specimens of this form, which has previously been
described for the West Coast by Verrill ('69), occur in the col-
lectipn and show considerable variation in their external char-
acters. '

Habitat.—The majority of the specimens were found attached
to stones under wharves and accordingly in shallow water.

. Two, however, were found imbedded in sand to a depth of six
inches or a foot, being attached below to stones. This habit
does not seem to be a usual one for the species but Dic-
quemare {'T3) has described it for individuals obtained by him
-at Havre, and Teale ("37) speaks of individuals being partly
buried in sand on the coast of Yorkshire.

External Form.—1Tt does not seem necessary to give a de-
tailed description of this well-known form, but mention should
be made of certain peculiarities presented by the various speci-
mens, And first as repards the verruce. These in all the
specimens were distinctly in vertical series, but their distribution
varied somewhat. In some specimens they were large and
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somewhat irregular in shape and were distributed over the en-
tire surface of the column, those towards both the margin and
the limbus being, however, smaller than those situated in the
intervening region. In othersagain they became obsolete above,
occurring on only the lower two-thirds or three-quarters of the
column and in one specimen they occurred only on the lower
half of the body, those at the limbus in this case being rel-
atively very small, while those above were larger, about 1 mm.
in diameter, but were more scattered, that is to say were
separated from one another by larger intetvals than usual. In
the arenicolous specimens again the verruc® were limited to the
upper third of the column, not extending upwards, however,
quite as far as the margin, and the lower portion of the body
presented no signs of them, except very faint indications im-
.mediately above the limbus. A further peculiarity of these
forms was that numerous particles of sand and shell were ad-
herent to the verrucose region of the column, a condition not
presented by any other specimens in the collections,

I have not access at present to all the literature dealing with
this species, but it seems evident that there is considerable vari-
ation in the distribution, size and number of the verruca in dif-
ferent individuals. As regards their distribution the verruca
may present the various conditions described above, or may be -
apparently entirely absent.” To a certain extent at least these
variations as seen in preserved specimens may be due to the re-
tractibility of the verruce, which, to quote the statement of
Teale ('37) *admit of retractibility to such a degree as to ren-
der the corium perfectly smooth, so that the small opaque spot
alone indicates thejr former situation ; they also can be protruded
to nearly a line in length, when they bear a close resemblance to
rudimentary tentacula. The eminences on one side are often
seen in the utmost degree of protrusion, whilst, on the other,
they are scarcely perceptible.” In some of the present speci-
mens, * the small opaque spots " mentioned by Teale and due
to the peculiar structure of the epithelium of the summits of the
verruca, could be perceived on those portions of the column
which appeared to be destitute of verruca, but this was not the
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case in the arenicolous individuals, The extent of the protru-
sion of the verruce together with the amount of contraction of
the column would bring about variations in the proximity of the
verrucz, which are frequently described as being separated from
one another, though in the present specimens they are so
closely approximated as to be in some cases more or less
quadrangular in outline, owing to mutual contact. So too the
amount of protrusion will produce variations in their size; in
all the specimens of the present collection the verruce about the
middle of the column ave larger than those above and below,
bat in the different individuals the size of the largest ones vary,
being as much as over 1 mm. in Giameter in some specimens,
while in others they are less than half that size.

1 have discussed these varieties of the verrucz somewhat at
length because they serve to illustrate very pointedly the un-.
certainty of taking external peculiarities alone as a basis for
specific distinctions. When I first examined the specimens of
the present collection I regarded the arenicolous forms as quite
distinct from the others and it was only after I had studied the
internal structure of both that I became certain of their identity.

One other point in the external structure I may refer to
briefly namely, the arrangement of the tentacles, The decamer-

.ism is fairly well pronounced, but never perfect: thus in one
specimen is which an accurate count was made there were 133
tentacles only, instead of the 160 which might be expected. The
variations of the tentacles however being associated with the
arrangement of the mesenteries, need not be discussed in detail
and I mention it merely on account of the importance which has
been assigned to it by Cunningham ('89).

Color.—All the specimens collected were uniform in color
throughout the column, and were either red or orange brown
(the " color of an over ripe banana " Calkins). The arenicolous
forms were of a bright vermilion color, with paler tentacles, and
their appearance when dug from the sand has been so graphic-
ally described by Dr. Calkins that I quote his description, ** They
look very much like a tomato baked in bread crumbs. They
have the same wrinkled appearance of the skin, while the ap-
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pearan:c of the bread crumbs is given by the numerous small
pieces of shell attached to the upper end.” ' The tentacles in
some of the specimens at least were banded with color. Al-
though none of the specimens showed any traces of green in
their coloration, yet such varieties have been described from the
West Coast.  Verrill ('89) has described them, and one of the
drawings of Mr. Agassiz is evidently of an individual of this
species in which the color of the column is grass green ir-
regularly blotched with deep red, the tentacles being pinkish,
with a dark red band a short distance above the base. The
drawing shows no indication- of warts in the lower portion of the
column; whether or not they were present on the upper part
cannot be determined since it is hidden by the tentacles,

Size—All the specimens were of a goodly size, the smallest
measuring about 4.5 cm. in height and diameter while the
largest was 7.5 co. in héight and 5.5 cm. in diameter, Dr.
Calkins describes one of the specimens as having in life a
height of 7.5 cm. and a diameter of 5.0 ¢cm. while ancther he
describes as reaching a height of 12.5 cm.

Iuternal Structure.—1 have found some variation in the form
of the sphincter in the Puget Sound specimens. Its general
appearance in the majority of the individuals examined resembles
closely the condition figured by the Hertwigs ('T9), that isto
say, the mesogleeal lamell® radiate out for a central mass of
mesogleea, sometimes more or less homogeneous in appearance,
sometimes showing more or less clearly its origin by fusion of the
hasal portions of the lamella. "In all my preparations, hewever,
the lamella: are much more numerous and much more delicate
than figured by the Hertwigs, a condition also noted by Carl-
gren ('93) in the specimens examined by him. It may be noticed
that at one point in the periphery of the specimen figured by the

1Bince writing the above lines 1 have received from Professor Yerrill drawings
of a specimen tak.n at Port Townsend in 30 fathoms which is evidently the same as
the arenieolons variety of (7dicinn crd sicormis described shove.  The drawing
represents the column as being of a bright scarlet color, with very numerous and
distinctly marked verrucee of a yellawish color in its upper part and with Jong, rather
stout tentacles of a yellowish or buff color without bands bul with a certain amount
of red at the base.
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Hertwigs there isa deep incisure, extending almost to the cen-
tral core of mesogleea; I found a similar incision, somewhat
more extensive indeed, in one specimen I examined, but in others
it was entirely wanting. Carlgren ('93) states that in the indi-
viduals he examined the arrangement of the lamellz differed
from what the Hertwigs describe in being attached at their bases
to an axial lamella instead of a solid core ; that is, he finds the
sphincter is bipinnate instead of palmate as the Hertwigs describe
it. Inasingle specimen of those I examined I found a typically
bipinnate sphincter a figure of which is given on P1, L (Fig. 6).
It seems accordingly that we may find in individuals of Tealia
crassicornis, either palmate or pinnate sphincters, the latter prob-
ably representing what may be considered a persistence of an
embryonic condition from which the palmate is derived by a
{usion of the basal portions of the lateral lamella,

As to the arrangement of the musculature of the mesenteries
and of the tentacles and disk I find nothing to add to the de-
scriptions given by Carlgren,

It is well known that the mesenteries of [ crassicornis are
arranged more or less perfectly on a decamerpus plan. In
none of the specimens I have examined, however, is the total
number of mesenteries an exact multiple of ten ; thus in one
specimen there were altogether 81 pairs of mesenteries, in an-
other 91, and in another 104. The variation from the typical
number depends on irregularities in the development of the
younger series of mesenteries. Thus in the three specimens
just referred to the first three cycles were regularly decamerous,
their formulz being 10, 10, 20, but considerable irregularity oc-
curred in the succeeding cycles. Thus in the specimen with a
total of 81 pairs the fourth cycle was completely developed ex-
cept that in a primary interspace on one side of one of the di-
rective pairs there were only two representatives of it instead of
four, the two pairs which were lacking being those nearest the
pair of directives. To compensate for this diminution in the
total number, in another primary interspace there were two ac-
cessory pairs of mesenteries which may be regarded as repre-
sentatives of a fifth cycle, and in still another interspace there
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was a single additional pair of this fith cycle. In the individual
with a total of g1 pairs irregularities occurred in only two of
the primary interspaces, The fourth cycle was completely de-
veloped 50 that there were 10, 10, 20, 40 = 80 pairs of regular
mesenteries; and in addition [1 pairs representing a fifth eycle.
Eight of these were situated in a primary interspace next one
of the directive pairs and alternated in a regular manner with

the pairs of the older cycles; the other three occurred in the
middle lateral interspace of the other side of the body, one of
them intervening between the primary mesenterics on one side
of the interspace and the succeeding member of the fourth
cycle, while the other two alternated with the fourth cycle pair
next the primary pair on the other side of the interspace. Fin-
ally in the individual with 104 pairs there are again four cycles
regularly developed ; in a primary interspace next one of the

AnNats N, Y. Acap, Scr., XIV, June§, 1901—3.
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directive pairs there are 8 pairs of a fifth cycle regularly ar-
ranged-and in the interspace lateral to this there are two pairs
of the fith cycle. In each the two interspaces on the other
side of the same directives there is a single pair of the fifth
cycle, and in the middle lateral interspace of this same side of
the body there are 8 pairs of the fifth cycle and in addition 6 rep-
resentatives of a sixth cycle. The arrangement in this speci-
men is shown in the annexed figure, from which it may be seen
that Carlgren's law that the mesenteries of the last cycle develop
earliest in the interspaces adjoining the oldest pairs already pres-
ent, is complied with,

The mesenteries of the first cycle are complete throughout
the entire length of the stomatodzum; those of the second
cycle are also complete, but are not attached so far down the
stomatod:eum as the members of the first cycle, while those
of the third cycle reach the stomatodzum only in its upper-
most part. The fourth, fifth and sixth cycles are incomplete.
All the members of the first two cycles are sterile, the repro-
ductive organs being borne apparently by the members of the
third and fourth cycles. Both oral and marginal mesenterial
stomata are present, the latter usually quite smatl. '

Finally a word as to the synonymy of the West Coast speci-
mens of U crassicornis.  As already stated, Verrill ('68) was
the first to correctly identify this species from the West Coast of
America, and he records its occurrence in Puget Sound, and in
the Arctic Ocean north of Behring Straits, while Murdoch (*86),
found it at Point Barrow. Verrill in his list of synonyms jn-
cludes, with some doubt however, the A. Laurentii and the
A. elegantissima of Brandt ("35) obtained in Behring Sea and
at Sitka; Andres regards these two forms as being species
delendz on account of the insufficiency of their descriptions. I
believe, however, that there are sufficient grounds for identify-
ing the A, Laurentii with U. crassicornis, though 1 think Verrill
was probably in error in likewise identifying the 4. elegan-
tissima with that species, since I have found in the present col-
lection forms, described in preceding pages, which seem to
agree with Brandt's description. I may say that I made an
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endeavor to ascertain if any of the specimens collected by
Mertens were still in existence, but the endeavor proved futile,

Ge_nus AnTHOPLEURA, Duch, & Mich.

In 1860 Duchassaing & Michelotti established the genus
Anthopleura for a Cribrinid characterized by possessing verruce
arranged in longitudinal rows and with tentaculiform acrorhagi.
In a later paper ('64) they added to the original single species,
A. Krebsi upon which the genus was founded, other forms, one
of which at least possessed lobed acrorhagi, altering at the
same time the definition of the genus so that it Became rather
indefinite, In 1864 Verrill established a genus Aulactinia for a
Cribrinid also possessing verrucz arranged in longitudinal
rows though becoming obsolete below and having prominent
acrorhagi which were distinctly lobed. The later action of
Duchassaing and Michelotti in including in their genus a form
with lobed verruca led Verrill in 1869 to suggest the possi-
bility of the identity of the two genera, but Andres ('83), going
back to first principles, recognizes both, placing the forms with
simple acrorhagi in the genus Anthopleura, while those in
which they are distinctly lobed he refers to Aulactinia. Verrill
in his most recent papers ("98) considers the two genera dis-
tinct and adds a third Bunodosoma to which he refers the A.
granuiifera of Lesueur and his Bunodes caverngta, and which he
characterizes by possessing lobulated acrorhagi and verruce
which are not adhesive. . .

It does not seem to me that the simplicity or lobulation of
the acrorhagi is a feature worthy of generic importance when we
find as much general similarity in such forms as Awlactinia capi-
tata, Anthopleura granulifera and Bunodosoma cavernata, all of
which forms I have had the opportunity of studying. Asto
whether the adhesiveness of the verruce may prove tobe a
feature of generic importance, I feel more uncertain, but at pres-
ent am inclined to deny it that value,

The genus Ageon described by Gosse ('65) seems to be un-
doubtedly identical with Aulactinia and need not be discussed.

1 would then define the genus Anthopleura as follows
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Genus .ANTHOPLEURA Duch. & Mich.

Synonymiz,—Aulactinia, Verrill, 1864,
Ageon, Gosse, 1865.
Bunodosoma, Verill, 18g9.

Cribrinidee with true acrorhagi, usually with numercus per-
fect mesenteries, sphincter strong, column destitute of an epi-
dermal covering and provided with verrucee arranged more or
less definitely in vertical series, tentacles simple.

5. Anthoplenra xanthogrammica (Brandt)

Systonym.—Actinia (Taractostephanus) xanthogrammice, Brandt, 1835,

This species was found in only one locality, under the slaughter
house at Port Townsend, but it occurred there in large num-
bers. An excellent-figure of it is among the drawings kindly
lent me by Mr. Agassiz, the individual figured having been ob-
tained at San Francisco. Dr. Calkins states that evidences of
multiplication by fission were not unfrequent among the Port
Townsend specimens. .

External Form.—The base is adherent, The column (P1. 1I,
Fig. 17) is provided with rows of tuberculiform verruce, to
which particles of sand and small stones adhere and which are
arranged in distinct vertical rows extending to the limbus as a
rule, though in the upper part of the column shorter rows alter-
nate with the longer ones. The margin is separated by a dis-
tinct though shallow fosse from the bases of the outermost ten-
tacles, and from the margin of the outer wall of the fosse there
project blunt processes, one of which cotresponds to the summit
of each row of verruce (Fig. 18, 4, ¢). These are undoubtedly
acrorhagi. They are much more distinct in some of the pre-
served individuals than in others and, indeed, may be more
prominent at one portion of the margin than at another in the
same individual, here appearing as mere hemispherical clevations
and there as distinct blunt tentaculiform projections, or agam
having a distinctly lobed form.

The tentacles in the preserved specimens ate very moderate
inlength, conical and rather obtusely pointed. In Mr. Agassiz's
drawing they are represented howeveras rather long and slender,
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while in that by Dr. Calkins they agree more with the condition
in the preserved specimens, They are quite smoath and are ar-
ranged in about four cycles and are fairly numerous, though I
did not succeed in making an accurate enumeration of them.
The disk is smooth and somewhat concave and the peristome
slightly elevated.: The lips are ridged and there are two rather
feebly marked genidial grooves in the specimens examined.

Color.—Dr. Calkins describes the individuals obtained by him
as being “ crystalline” in appearance with * pink-tipped tenta-
cles.” The drawing which accompanied his notes (Fig. 17)
shows the column, disk and bases of the tentacles to be faintly
greenish-yellow, the tips-of the tentacles being the only brightly
colored portions of the animal. Mr. Agassiz's drawing, which
is undoubtedly of the same species, represents the column as:
being:of a bright green color, the disk of a dark olive green ; this
color extending upon the bases of the tentacles, being there suc-
ceeded by a yellow band, beyond which the tentacles are of a
bright pink.

Size.~The preserved specimens sent me tmeasured 1.0-135
cm. in height and about the same in diameter. Dr. Calkins
states that the largest individuals * when expanded, measured
fully three inches across the crown, but the average was much
less.”

Struciure —A longitudinal section of the column wall re-
sembles closely what I have described and figured for Cribrina
elegantissima.  The tubercles differ from those of Cribrina only
in the absence of a special development of endodermal muscles—
at their summits and in the presence of a distinct though fine
band of nerve fibers in the hasal portion of the modified ectoderm.

The sphincter is situated upon the floor of the fosse, just in-
ternal to the acrorhagi. It is oval in section and is of the pe-
dunculate palmate variety (Fig. 22). The ectoderm of the
acrorhagi is abundantly supplied with nematocysts, whereby they
can readily be distinguished from tentacles in section, In these
fatter the longitudinal musculature is not imbedded in the mes-
ogleea and resembles in appearance that of (. eegantissima, as
does also the radiating musculature of the disk, though here the
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reticular arrangement of the mesogleeal processes cannot be
distinguished as clearly as in that form.

The stomatodum is longitudinally ridged and in the speci-
mens examined was provided with two siphonoglyphes, which
have the same structure as those of C. eleguntissima.

The arrangement of the mesenteries is somewhat irregular.
. Apparently an hexamerous arrangement is the basis, the pri-
maries, secondaries and tertiary cycles being perfect, the last to
a less extent than the others, A fourth cycle is also present
‘and is complete, but there are in addition representatives of a -
fifth and even of ‘a sixth cycle .irregularly distributed, a distur-
bance of the symmetry being thus produced.

Both the outer and inner stomata are present. The lengitu-
dinal musculature is well developed and in sections of the per-
fect mesenteries about half way down the column terminates at
its outer edge in a strong process {rom which lateral lamelle
arise (Fig. 23). Lower down this arrangement is not apparent,
the muscle processes diminishing in size toward each edge of
the musclearea. The parieto-basilar (Fig. 24) is well developed,
forming a marked fold. The basilar muscle (Rig. 25) is fairly
well developed, resembling somewhat that of . arfemisia,
though smaller in accordance with the smaller size of the speci-
mens, The tertiary mesenteries are all fertile, and, in addition,
reproductive organs occur on some of the mesenteries of the
fourth cycle. '

The identification of this species with Brandt's Actinia
xanthogrammica is suggested in the memoranda accompanying
Mr, Agassiz’ drawing, and though Brandt makes. no mention of
the conspicuously pink-tipped tentacles yet it is quite possible,
indeed probable, that this is the proper identification, as it is
evident that the coloration of the species may vary considerably.

1 was for a time inclined to identify it with Verrill's
Anthopleura Dowii, but hesitate to do so on account of the
- geographical distribution of that form and the absence of data
as to its internal structure, It is evidently 2 highly variable
species, 50 far as its coloration is concerned, and it may be
noted that a specimen from Acajutla is described as having the
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tips of the tentacles ““dark red.” For the present, however, it
seems advisable to regard it as distinct from the present form, but
I may point out that the form described by Fewkes from Santa
Barbara as Sunodes califormicais in all probability assignable to
Verill's species.

Genus Eriactis, Verrill,

This genus was established by Verrill in 186 for the re-
ception of a form from Puget Sound which was characterized by
having the young adherent to the outer surface of the column.
In 189y Verrill published a brief description of the structural
peculiarities of the type, referring it to the family Cribrinide
(Bunodactid=) on account of its possession of a circumscribed
endodermal sphincter,

It seems doubtful whether the fact that the young adhere to
the column wall is sufficient for the establishment of a distinct
genus, but in other respects £. profifera seems to be sufficiently
distinct from other Cribrinids to warrant the retention of the
genus. It js one of the smooth-walled genera and differs from
Leiotealia (Hertwig, '82) in the form of the sphincter and of the
muscle pennon, while from Isotealia (Carlgren, '99) it is dis-
tinguished by the ahsence of pseudoacrorhagi.!

6. Epiactis prolifera, Verrill,
Synonyms, —Epiactis prolifers, Verrill, 1869¢,
Epinctis fertilis, Andres, 1883.

The specimens in the collection were found growing upon
the weeds and water grasses at Hadlock Harbor, Puget Sound.
Exiernat Form (Fig. 26).—Thebaseis adherent.  The column
is marked by longitudinal grooves and more distinctly with
transverse grooves and wrinkles, probably due to contraction,

11 am inclined to agree with Carigren ("89) that the form I described ('93) a3
Leiotealia badia is identical with his foleatia antarctica.  In looking over my prepa-
- rations I notice thet in some of the sections the sphincter is decidedly nearer the
margin than it is in others, though in 11 it js the same distance above the floor of
the fosse, This seems to indicate the existence of the pseudoacrarhagi which Carl-
gren describes,  But, since my preparations were made from a amall portion of a
single highly contracted individual, it scems preferable to await » reéxamination of
the type, naw in the U. 5, Nutional Museum, before deciding the question.
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but otherwise it is smooth and is unprovided with verruca or
tubercles. In two of the specimens embryos were adherent to
the surface, and appeared as small, oval, pale bodies, in one
specimen arranged in a single incomplete and interrupted circle
a short distance above the limbus, a few lying a short distance
above this circle in one part of the circumference, while a single
one was attached high up on the column wall not far from the
margin (Fig. 26, Ent.). In the second specimen but one embryo
occurred, situated a short distance below the margin..

The margin is quite distinct, but smooth, except for wrinkles
produced by contraction, and it is separated by a slight fosse
from the bases of the outer tentacles. The tentacles are moder-
ately long and acuminate and are distinctly entacmzous, I
did not succeed in 'making a satisfactory enumeration of them,
but they are fairly numerous and appear to be arranged in five
or six cycles.

The disk in the only specimen in which it could be seen was
of slight extent and concave. The peristome is prominent and
the lips grooved. Two gonidial grooves were distinguishable.

Color—According to Dr. Calkins’ description the color is 2
“ bright grass green or weed green" striped with darker green.
Verrill apparently had no notes of the coloration of the speci-
mens he studied, but among the drawings loaned me by Mr.
Agassiz 1 find two which apparently represent this species.
One is undoubtedly identical though it has no embryos ad-
herent. The column is represented as bright grass green
marked with longitudinal streaks of dark brown. The disk is
very dark green with numerous radiating stripes of cream white
and the tentacles are buff with a distinct dark greenish-brown
spot at the base of each. This specimen was obtained at
Crescent City. The other specimen is less certainly identical
though having the same general external form. The column s
dark brown streaked longitudinally with lighter brown and the
tentacles are a dull grayish green.  This specimen was obtained
at San Rosario,

Stze4-The living specimens measure from 1.2 to 2.5 cm. in
diameter and the largest about 1.2 cm. in height. The preserved
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individuals measure 1 ¢m. on the average In heightand about
1.z cm. in diameter, the base being in all cases somewhat
larger than the column, Verrill's measurements of preserved
specimens are identical with those just given. The tentacles
in the most expanded form I examined measured 1.3 cm. in
length butin others they were only about half that length.
Structure~—The column mesogleea is thin and of a fibrous
structure and itsinner surface bears a well-developed layer of
simpie muscle processes, The inner ends of the endoderm cells
are heavily laden with dense, black pigment. At the margin
the endodermal musculature becomes considerably lower and on
the inner wall of the fosse there is situated thé sphincter,
In the first individual I examined this had the form shown in
Fig. 26 and was situated on the outer wall of the fosse, and
from its general appearance I was led to regard it as being meso-
glaeal and so referred the species to the family Paractida.
The publication of Verrill's description ("99) of the structure of
the type and correspondence which I had with him on the sub-
ject induce me to examine the sphincter in other individuals
and in these I found petfect agreement with what Verrill had
described, The sphincter is of the circumscribed sessile form,
_situated upon the inner wall of the fosse, and has an almost
circular form in cross-section ; the mesogleeal lameliz which
compose it are rather fine and anastomose more or less in places.
It was evident then that the first individual that I examined
either had an abnormal sphincter or else belonged to a differ-
ent species from the others. The latter possibility seems very
improbable on account of the complete similarity in other re-
spects and I conclude that the former one is correct. An
extension of the area of attachment of the sphincter and a
greater development of anastomoses of the lamelle would
. readily convert the normal sphincter into the condition shown
in Fig. 26.!
VThis figare is, accordingly, of interest only as representing an abnormality.
The plates were unfortunately in process of reproduction before I perceived the

errar into which X hed fallen and it was not possible, therefore, to replace the figure
by a represention of the normal sphincter. ’
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I may add that Mr. H, B. Torrey has recently informed me
that in all the specimens of £. profifera which he has examined,
the sphincter was of the circumseribed sessile type.

In Fig. 87 is represented a section through a portion of the
column wall bearing one of the embryos. It shows that the
embryos are in an early stage of development, having just
reached the stage at which the stomatodzum (s/) is being in-
vaginated. The ectoderm of the embryo (e, «) forms a con-
tinuous sheet completely separated at every point from the
ectoderm of the parent (¢) on which it rests, and it is evident that
the embryos are not buds, but really egg-embryos which have
become attached to the surface of the adult actinian and are
held there by 'the mucus (m) secreted by the numerous
ectodermal gland cells.

In the specimens which Verrill (‘69) originally examined and
which he has recently figured ("89) the attached embryos had
reached a much more advanced stage of development than those
just described, the smallest one having twelve tentacles and the
largest twenty-four. Verrill seemed inclined, in his earlier
paper, to regard the embryos as buds and states that they
“ probably derive nutriment from the parent.”” In his more re-
cent account he evidently recedes somewhat from this position
and T may point out that it seems clear from what I have stated
above as to the distinct separation of the embryos from the
parent that they are not nourished by the parent in the sense
that there is any communication between the cavities of the
parent and those of the embryos,

The tentacles are thin-walled and their ectodermal muscula-
ture is but feebly developed. The radial musculature of the
disk is fairly strong in its peripheral portions, but more centrafly
it is very feeble; it is throughout ectodermal.

In the region of the lips the mesogleea becomes considerably
thickened forming ridges corresponding to the ridges of the
stomatodaeum. Occasionally, though not always, the tip of
one of the thickenings seems to be separated from its main
portion by a slight interval, producing a minute tubercle im-
mediately external to thelips. The stomatodzum is ridged and
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there are two siphonoglyphes, one of which is much deeper than
the other.

The mesenteries are arranged in four cycles with occasional
representatives of a fifth. Twelve pairs are perfect in the upper
part of the body, but a little farther down, even above the
middle of the body, only the six primary pairs reach the stoma-
todeum, There are two pairs of directives.

The longitudinal musculature of the mesenteries (Fig. 28) is
fairly well developed, but possesses no special features of in-
terest ; it gradually tapers off towards both edges and occupies
about half the muscular portion of the mesentery at the:-levetof
the middle of the stomatodeum, The parieto-basilar in its
lower part does not form a special fold, but consists of a number
of processes arising directly from the surface of the outer por-
tions of the mesenteries, but above a slight fold- is visible in
some of the mesenteries as shown in Fig. 28, The basilar
muscle has the appearance represented in Fig. 29. All the
mesenteries, with the exception of those of the first and fifth
cycles, are gonophoric.
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Fig.

PLA'TE 1.

"Iransverse section of sphincter of a specimen of Me-
tridium dianthus measuring 1.5 cm. in. helght (Leltz
| camera)

Transverse section of sphlncter of a specimen of Metri-
dinwm dianthusr measuring 8 cmw in height {Leitz I,
3, camera}.

Transverse section of sphincter of a specimen of Metri-
dium dianthns measuring 3 cm. in height (Leitz I,
3, camera).

Transverse section of a mesentery of the first cycle of
Metridium dianthus (Zeiss a, Leitz I, camenra).

Transverse section of a directive mesentery of Mesri-
dium dianthus (Leitz 1, 3, camera).

Transverse section of sphincter of Urticing crassicornis
Leitz I, Zeiss 2, camera). )

Cribrina cleganiissima, from a preserved specimen.
Natural size,
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11.

T2,

13.

14.

15.

16.
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PLATE IL

Cridrina tlegantissima {(drawn by Dr. G. N, Calkins).

Longitudinal section of epper part of the columa wall ;
of Cribrina elegentissima,  em = circular muscle at
apex of verruca; ec = column ectoderm ; en = col-
umn endoderm; ve = modified epithelium at the apex
of the verruca (Leitz I, 3, camera),

Transverse section of sphincter of Cridring dcgammma
(Leitz I, 3, camera).

Tangential section of disk of Cridrina e!cgammma
(Leitz I, 3, camera).

Transverse section of tentacle of Cridrina elegantissima
(Leitz I, 3, camera),

Transverse section of mphonoglyphe of Cribrina ele-
gantisiima (Zeiss 8, Leitz §, camera).

Transverse section of perfect mesentery of Cribrina ele-
gontissima (Zeitz a, Leitz 1, camera).

Cribring arfemisia from a preserved specimen. Natural
size.

‘Transverse section of Cridrina artemisia (Zeiss 2, Leitz
I, camera).

Anikopleura xanﬂmgrammm {drawn by Dr. G. N. Cal-
kins,

(50)
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23,

24.

25,

26.

27

28,

19.

PLATE 1L

Tangential section of disk of Cribring ariemisia
(Leitz I, 3, camera}.

Transverse section of perfect mesentery of Cridring
arlemisia (Leitz 1, 3, camera).

Transverse section of basilar muscle of Cridrina arie-
misia (Leitz I, 3, camera).

Portion of upper part of a perfect mesentery, with
disk, margin, and upper part of column in section,
of Anthoplewra xanthogrammica; ac e= acrorhagus;
5 = sphincter ; f = tentacle. (X 6.)

Transverse section of sphincter of Aathopleura xantho-
grammica {Leitz I, 3, camera).

Transverse section of  ‘primjary mesentery of Antho-
Pleura xantkogrammica (Zeiss a, Leitz IV, camera),

Transverse section of basilar muscle of Aathepleura
xanthogrammica (Leitz I, 3, camera).

Epiactis prolifesa from a preserved specimen, Em=
adherent embryo (nat. size).

Transverse section ‘of sphincter of Epiacts profifera.
Z = lower extremity of section; {/=upper ex-
tremity.  (Leitz I, 3, camens).

Transverse section df a portion of the column wall of
Epiactis prolifers, with an adherent embryo. e
column ectodem; E.¢¢ = ectoderm of embryo;
E.en = endoderm of embryo; M= mucus; St=
stomatodeeal invagination. (Leitz I, 3, camera).

Transverse section of perfect mesentery of Epiactis pro-
lifera. (Zeiss a, Leitz 11, camera).

Transverse section of basilar muscle of Epfactis prolifera
(Leitz I, 3, camera).
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