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HYDROBATIDE.

#

'14. HYDROBATES REGULUS, 1. sp. -Apterus, -test'aceo-\'ufusf st(.i,mi?,
ventreque pallide brunneo-s.erﬁceis; th(?ré.cls _lm_gm loxrg'i:tudn:ah
utrimque percurrente, abdominis .dorﬁo (linea medxa’tenul excep a.),1
linea utrimque prope latus ventris, anten'mzrum articulo primo &
basin et apice imo, secundo ad apicem, tertio quartoque totis, rostro,

e i .
arum intermedisrum apicibus imis, necnon tibiis posticis et tarsis
. L :
- omuibus fusco-brunneis. 2 long. 20, lat. 2% millim.

J. W. H. Trail.) . o
Differs from Hydrobates erythropus, Burm., both in size and
colour. The apical -angles of the connexivam of the sxgigh abdo-

minal segment are also less produced. .

subtus sordide slbido-sericeus, capitis marginibus ar.xti.cis' ?rgent(?o-
sericeis; capitis lineolis 2 1ong'\cudina1ibus. olif‘olevtlssu.ms' anterius
postériusqug abbreviatis, linea transversa b‘asall utrimque dilatata, coll‘o-‘
~ . -que, pronoti macula pong marginem anticum- sordide rufo-testaceis ;

" sordide flavescentibus ; lateribus prostethii et mesostetltii,.vittnqlle
angusta metastethii et ventris prope margines lateral.es nigris ; parte
laterali nigra mesostethii lines abbreviata argenteo-sericea orpata ; pe-
dibus infuscatis ad apicem saturatioribus ; acetabulis medm!m versus,

 trochanteribus et femoribus anticis ad basin pallido-testa(.:m?, horur.n

" margine infero et macula postica pone me?diu_m. uecnon tibiis ad api-
cem fuscis; antennis dilute brunneis, articulis primo secug doque a:d
apicem, tertio quartogue totis fusco-nigris. .An_tenms vix ¥ c;)rpo'ns-
squilongis, articulo quarte quam secm.ldus breviore, secundo  primi
zquilongo, tertio et quartosubsmquilongis; ros.tro paullo pone marginem
anticum prostethii productum ; pronoto longltrors‘us obsolete carinato,
ad marginem anticum prostethii: distincte constncfo, lob.o.anuco .ad
medium depresso, lobo postico leviter couvexo,tfnguhs pt?‘sz,txcx} elevatls' H

- femoribus santicis crassiusculis; femoribus mtermed}ls' % corporis
mqﬁilongis ; tibiis intermediis quani femox:u paullo brevioribus ; heme-
Iytris apicem abdominis paullo superantibus. & Q long. '6—7, lat.

- 2-21 millim, - : o _ ! =

b, Brasiliam borealem. (Manaos, 1874, J. W. H; Trail.)

The comparative length of the antenn®-joints and the le'ngth
of the rostrum are notiin accord with’t-he characters of .Lzmno-
gonus as constituted by Stil. Stin' this and ‘d}e folloxg'mg gpe-

. cies may find a place in that genusin the meantime. j

]

26, Aprit 2000

oculis, femorum anticorum vitta infera, femorum posteriorum et tibi- .

- Hab. Brasiliam borealem. (Labria, Rio Purus, Sept. 1;6, 1874,

15, LaMnoGoNUS (?) LOTUS, n. sp- Brunneo-niger, nitidus, levis,

marginibus angustis lateralibus pronoti late, anterius obspletius et
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16. L1MNOGONUS (N LuBRICUS, n. sp, Limnogono (7) loto similli-
mus sed nﬁinor,' pronoto vix constricto, lateribus corporis haud vel
obsoletissime nigro notatis, femoribus anticis linea longitudinali pos-
tica vice macule fusce ornatis. Long. 5, lat. 13 millim, ’

Hab. Brasiliam borealem. (Manaos, August 1875, “at light,”
J.Ww. H. Tmir.)

. Navconipa.

17. PELOCORIS PROCURRENS, n. sp. Pallide brunneo-testaceus, ca~
pitis postici et pronoti maculis nonnullis irregularibus, connexivi
signaturis, ffemorum anticorum supra macula irregulari et posterius
basin versusvittula brunneo-fuscis; capite pronotoque obsolete, hujus

% disco distinctius et transversim rugosis ; pronoti marginibus laterali-
bus angustissime reflexis; hemelytris minutissime punctulatis. &
long. 5, lat. 3% millim. -

_ Hab. Bragiiam borealem. . (Montealegre, 1878, J. W. H.
Trail.) o : '

Belongs to the same section of the genus as binotulatus, Stal;

but is very mudh smaller and otherwise different.

TrE ANNIVERSARY ADDRESS OF THE PRESIDENT,

ANyM.D.; LL.D., F.R.S.

[Read May 24, 1878.]
CoNTINUING to tadopt the practice which I have hitherto regarded
as the most useful—that of making the Addresses delivered at
the Anniversa,rjr' ‘Meetings of the Society reports of the progress

“of discovery in |certain departments of zoological research—I

have this year c}]\osen for my subject the structure and develop-.
ment of the Phylactolematous Polyzoa, making the report ex-
tend over a perigd which dates from the publication of my own
early researches on this group*. :

Unless we include among them the genus Rhabdopleurat, all
the Phylactolempta are inhabitants of fresh water. One of their

x A Monograph of the Freshwater Polyzoa, Published by the Ray Society,
1856.

1 I do not believe that Riabdopleura has any real claims for admission
into the group of the Phylactolemata. The characters which at first sight
LINN. JOURN,~ZOOLOGY, VOL. XIV. 36
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most obvious peculiarities is the possession of an epistome, an
organ somewhat resembling the epiglottis of a m@:tnmal, which
springs from the lophophore or support of the tentacular erown
at the anal side of the mouth, whose entrance it defe;nds much in
the same way that the epiglottis defends the glottis% ‘With one
exception—that afforded by Fredericella—the Ioph@pho’re is in
the form of a crescent. : ' :

: STRUCTURE. :
We owe to Hyatt a very valuable and well-illustrated memoir
on the structure of the Phylactolematous Polyzoa*. ' The genera
which form the subject of his observations include, with the .
exception of Lophopus, all those hitherto found in Buropet, as
well as a new genus Pectinatella, which, so far as we yet know,
is confined to the United States. e has studied the histological
structure of the endocyst and of the alimentary canal, the dis-
tribution of the muscles and of the nervous system;; and on all
these points has added much to our previous knowledge of the
group. f
"Nitsche has also published the results of a series of very careful
and valuable researches on Aleyonells fungosaf, which he takes
as a representative of the Phylactolemata. He does not appear

!

would appear to justify these claims are its crescentic lophophore and the
possession of s shield-like organ extended over the mouth, u:?d baving some
resemblance to the epistome of a Phylactol@matous polyzoon. .

The crescentic lophophore, however, of Rhabdopleura is very{ different from
that of the Phylactclmmata, the tentacles which it carries fo#ming an inter-
rupted series instead of a continuous row round the edges of t%;e lophophore,
The shield-like organ, moreover, as shown by its devejopment, has a signifi-
cance entjrely different from that of a Phylactolssmatous epistome. Itis in
fact an independent zooid (person) intercalated into the life series of the
animal. Cod :

The characters of Rkabdopleura are altogether so anomalous.as to place it
in a great primary section of the Polyzoa, at least equal in rank to those of
Ecrorrocra and ENpopRocTA—a section for which one of itg most striking

" features, the possession of the great supraoral shield, would suggest the name
of ASPIDOPHORA. o .
" * Alpheus Hysgtt. *Observations on Polyzoa, Subbrder Phylactolematn,”
Proceedings of the Essex Institute (United States), 1865, vol. iv.|
1 dleyonella is referred to merely as a form of Plumatella. j

" 1 Nitsche. “Beitréige zur Anat. und Entwick. der Phyluctol@men, insbeson-

dere von Aleyonella Jungosa,” Axchiv fir Anat., 1868,

*—m«.ﬁa‘.
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:;; imve‘a 'l?gen aware of the researches of 'IIyitt, made a shorb
anﬁﬁg;:g;o;s];; 1; :mdh.though he has, to a certain extent been
ese, i ) i :
invostigation y » 018 memoir has all the value} of independent
. yl:il;isc;m;s' o:bserva:tions agree, on the whole, with those of
e f: ut in gome Important points supplement them ; and we
‘ 7,'001; .rclm ]:he comlfmed labours of the American and German
= eg;; i,h ave attained to g very accurate and complete know-
f,ouim_ng IZ strll)lcture of the Phylactoleematous Polyzoa. The
ay ibe regarded ; i :
thoss recnd |! garded as the mogt Important results of
" ‘ :
maytr}z::hfire of | Bndocyst.—TIn the endocyst three distinet layers
emonstrated. These gre (in succession from without

iDW&I‘d —
) 5) 1, an outer cellular 1&761‘; 2, 2 muscular tunic; 3, a
2 7

ciliated epithelium

o\ Tula. ;
ceus}.le (C)Dlzf;:r cltlellular Iayfer 18 composed of two different formg of
b “}Ee | composing the principal mass of this layer are
The 1o ulereLthey enter' into the proper body-walls, while in
they haVecb ar hee(tith-or Ivaginable portion of the body-wall
ecome diminighed in height and i in width
. ncreased in width
tge;ssic:) ;SZI;T 'fl‘netforrllll‘ of flat polygonal cells, In every éase
: t1est cell-membrane, and possess is-
tinet nucleola,t:ed1i nucleu , e intoretiy o dis
: 8. Hyatt makes the int i
tion that in the tentacula are ot
t K r sheath these cell i
tractile, occasionally dilat; i ico thetr mono] s
. ally dilating to t i i i
g uclonly oot igo wice or thrice their normal size,
I . i ' ‘ '
N ;T;eds(ied z&mqng the polygonal cells we find those referable
e con {opm. Tlllese are roundish or oval, also ith
Ananife membr, e and with small parietal oval nucleus, Their
con ign s,t which |in, tl%e living animal are clear and strongl
roi f;nv;hl;f:ot e qullckly and intensely coloured by carmglg
X 18 po ‘
colouring e Polygonal cells are scarcely aﬁ'eqted by the
i izdthe muscular tunic two distinet sets of fibrey may be de-
ote ;;n l())uter cireular or transverse set, and an inner longitu-;
fouudaﬁoyn oth ;}Jpporbed by a common delicate homogeneous
ol membrane. - Both circular and longitudinal fibres are
oo » Tore or less flattened, contain a nucleus, and lie with
;1}1; po;ﬁjce(;l ends|wedged between each other
+he third and lmost internal laver of the
X r¢ and lmost. ayer of the endocyst ig t
ciliated epithelium| Nitsche hag noticed that the cillyia. (;Z nﬁz
8e*
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uniformlyb cover. this layer. On the tentacular shlenth and on
the under part of the body-wall they are disposedif in separate

groups, each of which is seated on a small elevation determined:
1

by the presence of a nucleus, a
Structure of Alimentary Canal.—The histological structure of
. the alimentary canal is very similar to that of the endocyst. Its
walls, for the greater part of their extent, are here also composed
of three layers. The outer is an epithelial layer continuous with
the epithelial or inner layer of the body-wall. It:is, however,
destitute of cilia, and is composed of flattened fusiform cells, con-
taining s nucleus, but without any cell-membrane. At the blind
end of the stomach it increases in thickness, and is here continued
over the funiculus. P
Next to the epithelium is a muscular layer composed of fibres
.supported by a transparent homogeneous foundation membrane.
The fibres are flat bands pointed at each end, and h%zving for the
most part a longish nucleus in the middle. They run trans-
versely round the alimentary canal, with the pointed ends of each
wedged into the intervals of others. Nitsche has noticed in them
& kind of striation, but has not satisfied himself that; this depends
on an essential structure of the fibre. The muscular fibres -are

absent on the extreme point of the stomach where this passes
into the funiculus,

. The most internal stratum of the alimentary canpl consists in
the stomach of a single layer of cells. Here this layeris thrown
into longitudinal ridges, whose cells contain brown granules, which
possibly indicate a hepatic function. The ridges have been shown
- by Nitsche to consist of certain cells of this layer wixich have be-
come elongated, and are sometimes enlarged at their free extre-

" inities.so as to present a club-shaped form™*. '

)

The inner layer of the rectum appears also to consist of a simple -

layer of cells. These are prismatic, and sit vertically on the mus-

cular layer. Each is provided with a nucleus at its base ; and as

they are all of equal length, the longitudinal ridges c:)f the stomach
are here wanting. - _

In the. cesophagus the cells which correspond to this layer pre-
sent, according to Nitsche, a very remarkable condition. He
- describes them as being of long prismatic shape with the long

This view is_apparently the right one, and is a rectiﬁcatﬁén of a somewhat-
erlygby myself (* Mo~
i

different description of the longitudinal ridges given form
" nograph of the Freshwater Polyzoa’), - | ¢
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8x18 perpendictilar to the walls of the ®@3sophagug. They have in
their middle allarge oval nucleus with clear. strongly refringent
nuc.leolus. The nucleus divides the cell into an inner half aid a
perlpheral‘half.' The peripheral half ig clear, and has the appear-
ance of being empty and closed at ity inner end by the nucleus
while the inney half is filled with granular contents. The inne ,
half, moreover{ is provided with a special cell-membrane Whﬂ;
the -Pempheral half has no proper membrane. The peri’pherml
portions thus appear to constitute g system of lacunz in which the
Wal‘l of one forms a part of the wall of that abutting on it, and
Wl;cll' may be thus best compared with g honey-comb, ’
s sl isbrent vy it ALl g b
sicle, which at one time swells out into
a sphere, at angther contracts into a short ovoid, These vesicle
seem to represent an internal epithelial layer of the @sopha, uss
:Zah:rglthedisoph;gubs slightly dilates towards the mouth, tiey.
eplace :cells bearin ili ’
e robinced | uy;% cols absen%-. long cilia, and here also the honey-
. Teentacles.—The walls of the tentacles are composed of three
layez.'s—a,n outer cellular layer, an inner epithelium, and an inter.
'medxa,te homogeneous membrane, Muscular ﬁbr;s also ente-
into the composition of the tentacle; but these do not form, as1i §
the body-walls and alimentary canals, a continuous layer ’ ThI;
homogeneous membrane forms the proper foundation-layex: of the
-whole tentacul crown. It is in direct continuation with the
homogeneous membrane of the muscular layer of the wsophagus
and .body-wall, and, like this, is easily coloured by chm%ne
solution. It forms also the foundation-layer of the interten-
tnculz?r ‘membr, ne, and is continued beyond the free marpin
of this membranie along_ the opposed sides of the tentaclesgin
the folrrg lc)>f a rildge, which, however, in the living animal, is
Ic]zx:;f:d;ect..eneat the outer cellular lz.Lyer, beyond which it does
. The outer cellular layer of the tentacles is divided by this ridge
11.1to two distinct portions. That which lieg behind the rid egi
dll‘f—)Cﬂy continued from the outer cellular layer of the bod -gwa,l?
which passes unihterruptedly from the tentacular sheathyu on
the back of the téntacles, where it presents the two elem‘efx)xts
already described, jthe polygonal cells and the round cells This
part of the cellular layer carries no cilia ; but, on the othe;' hand
fine, long, stiff bristles have been described'by Nitsche as occur-’
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ring here along the middle line of the tentacle; these are ar-
ranged in -groups of two or three at tolerably regular intervals.
. While the outer cellular layer of the body-wall is:thus carried
" over the back of the tentacles, their opposite or oral sxde i clothed
_by.a continuation of the ciliated epithelium of the mouth. Besides
the cilia thus continued from the mouth along the mlddle line of
the oral side of the tentacles, there is a dense lme! of vibratile
cilia along each of the opposed sides of the tentaclés. On each
side of the ciliated tract which runs along the middle of the oral
face of the tentacle and between this tract and the lateral line of
cilia is & non-ciliated area which, according to Nltsche, carries a
series of long stiff bristles. These stand singly at'regular dis-
tances from one another and tolerably close, thus differing from
the bristles on the back of the tentacles, which are dlsposed in
groups of two or three.
The inner epithelium extends from the cavity of the lophophore
into that of the tentacle, and presents two strong ndggs one along
- each of the lateral sides of the tentacular lumen, {
© Special Muscles.—The investigation of specimens hardened in
chromic acid shows in.the interior of the tentacles tﬁvo fasciculi
composed each of two or three long fibres. These had been
already noticed by Hyatt, and their existence is now confirmed
by Nitsche, They run, one along the oral side, the,other along
the opposite side of the tentacle. Their fibres contain nuclei and
are apparently muscular. '
The same homogeneous membrane already so frequently re-
ferred to has been followed by Nitscheinto. the epm’co| e, where it
forms the foundation-layer of this organ. Hyatt describes three

muscle-bands as entering into the structure of the epistome. I

had already described the musculature of the episfome as con-
sisting of a smgle strong fasciculus which acts .as ail elevator*,
‘With this view the observations of Nitsche are entirely in ac-
cordance. -b

Under the name of ¢ brachlal contractors,” Hyatt‘ describes a
series of previously unnoticed muscular bands situated within the
arms of the lophophore, where they run transversely 111 their walls.
These, by their contraction, act on the floor of the zu'ms, drawmg
it up into folds. .

- He also, under the name of “lophophoric ﬂexors, describes

¢ Monograph of the Freshwater Polyzoa.” l,

(
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a pair of largte muscles, one in each arm. These run from the
oral region to the extremities of the arms, and serve to elevate
their tips.
The two groups of muscles hitherto known as the ¢ greab re-
fractors of the polypide” and the “ rotators of the lophophore ”

" are brought together by Nitsche under the designation of the

“ great motor} muscles of the polypide.” Hesonames them from
a belief that when the polypide is completely retracted its extru-
sion may be i n1tmted by the action of these muscles, though when
it ig only partxally retracted the contraction of the body-wall may,
by its pressure on the contained fluid, be of itself sufficient to bring
about the evagination of the tentacular sheath and the protrusion

. of the polypide.

Nitache farther shows that the individual fibres of these muscles
are each enve&oped in a distinet sarcolemma, and are provided
witha nucleolated nucleus, which lies between the proper muscle-
substance and the sarcolemma. In quite young buds the muscle-

* fibres are fourTltd to be as yet short fusiform cells with parietal

nuclens. NN 1thhe has never been able to see a true striation in
the muscular [ﬁble, but only a slight transverse wrinkling of the
garcolemma; while the breaking up of the fibrill into disks, which
may be occasxé)nally witnessed, takes place soirregularly, that he
cannot regard|it as indicating a normal structure.

The posteripr parieto-vaginal muscles are described by Nitsche
a8 continuousjwith the longitudinal fibres of the endoeyst. They
are not, like the other special longitudinal muscular bundles (such
as the great mptors of the polypide), simple structures consisting
of a single histological element, but are composed (1) of & foun-
dation-membrane formed by a prolongation of the homoge-
neous membrine of the tunica muscularis of the body-wall, (2)
of muscular fibres which pass inwards in bundles from the longi-
tudinal fibres of the body—wall (8) of an epithelium by which each
parieto-vaginal band is enveloped. The muscular fibres of these
bands pass uljwards on ‘the tentacu]ar sheath, and form its fine
longitudinal m sculature

‘With this composite condition Nitsche contrasts the simple
structure of the anterior parieto.vaginal muscles. These, more~
over, are not, {like the posterior, continued into the muscular
layer of the body-wall. Bach fibril of the anterior set is known
to present a sTall swelling, which he has proved by treatment
with chromic amd to be a true nucleus He has also. observed

l

|
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that, on the places where these nuclei lie, the muscular fibre and
“nucleus are enveloped by a fine sarcolemma. {
Nervous System—Both Hyatt and Nitsche have made the
nervous system of the Phylactolaemata a subject of careful study,
" and ‘have con51derably advanced our knowledge of it.; The central
nerve-mass is described by Hyatt as presenting a, longitudinal
depression which indicates a division into two lateral masses,
each of which would form a ganglionic centre for the nerves
going to its own side of the body. Nitsche has made & similar
observation, which thus tends to confirm - Dumortﬁer 8 original
view of the existence of two lateral ganglia in the central nerve-
mass of Lophopus, though Hyatt has not succeeded in demon-
strating the existence of an cesophageal collar.

A very delicate cesophageal collar has, on the other hand, been
.deseribed by Nitsche, who makes an apt compatlson of the
" central nerve-mass to a signet-ring with two long [horns affixed

to the right and left of the stone. The stone represents the
ganglionic centre, the remamdex of the ring the cesophageal collar,
and the two horns are thick chords whlch pass into the arms of
the lophophore. :

The two ends of the ganglion, whose double nJ,ture may be
. inferred from the presence of a deep furrow on the surface which

rests.on the esophagus, are continued laterally round the ceso-
phagus, thus forming the wesophageal ring just referred to. This
ring, -however, is very thin and difficult to detect The two
chords which are sent off from the opposite side mto the arms
of the lophophore are much thicker. ]

The central mass is, according to Nitsche, surrounded by 2
* firm envelope, which appears to be identical with the ;homogeneous
- membrane already so often mentioned. By means of this the

ganghon is attached to the csophagus, and the homjs to the arms
* of the'lophophore. The contenfs of the envelope consist of a
finely granular mass in which very numerous nuclei &u‘e gcattered,
the nuclei preponderatmg over the finely granular matter both
in the ganglion and in the horns. The oesophageal‘ ring, on the
other hand, shows an indistinct fibrous. structure, a,nd a similar
structure is seen in the very delicate penpheral nerves which
-proceed from the ganglion and horns.

From the sides of the horns and from their }soint_s run 8
punber of fine chords, each of which passes towards the inter-
" space between every two tentacles, then passes thrngh the walls

i
i
v
t
i
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of the lophophore, and divides into branches on the intertentacular
membrane beneath the cellular layer; but no closer connexion
of the nerves with the tentacles could be traced. Nitsche also

" believes thzzt he has seen a fine filament. pass from the anterior

margin of the ganglion into the epistome, but cannot speak of
this with cert&m‘cy

The central mass is stated by Hyatt to be contractile, and, as
a result, mutable in form. Itisdifficult to reconcile this character
with the properties of a true nervous centre, and one can scarcely
help behevﬁ:g that Hyatt’s account of it rests on some deceptive
-appearance

Statoblasts.—Hyatt describes the statoblasts of Pectinatella as
armed, lik ‘ those of Cristatells, with spines; bubt he has not

- succeeded in detecting in the statoblasts of Pectmatella the

ciliated membranous envelope which in Oristatella surrounds
" these bodies before their liberation. In Pectinatells they are
detached from the funiculus before the appearance of the spines,
and then lig loose in the body-cavity, where they remain until
the death of the polypide and the decay of the upper part of the
zocecium affords them exit. They are then floated off, and
remain during the winter in a quiescent state, and often im-
bedded in ige. The young polyzoon, which on the approach of
spring protrudes from between the separating valves of the stato-
blast, hag 4he whole of its free surface covered with vibratile
cilia. By the aid of these it enjoys for some time a free-swim-
ming existeiee, and finally disencumbers itself of the old valves
of the statoblast, loses its cilia, and becomes fixed.

The pecul!w,r statoblasts which are known to occur in several
freshwater spemes and which, instead of bexng free, are always
found closelX adherent to the Walls of the zocecium, are regarded

by Hyatt as;originating in these walls instead of being formed,

“ like the free statoblasts, in the funiculus. He also states that the
. frf&e statobla%ts of Fredericella, though primarily formed, like those

other genera, in the fum'culus, become subsequenﬂy attached

to the 'walls of the zocecium, where they resemble in all respects

" the frue ﬁxe(’i statoblasts.

DEVELOPMENT.

Development of ﬂze Bud.—Some very valuable contmbutlons to
our knowledge of the development of the Phylactolaamata, have
been made’ b;r Metschnikoff and by Nitsche. =
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* Metschnikoff, in a short communication to the St Petersburg

"Academy*‘ describes the eggs of Aleyonella as formed in the -

inner ‘epithelial layer of the body-cavity, where th‘ey occur as
simple cells combined into a mass.so as to form an ovary.. From
this are detached the mature eggs with the germinal vesicle still
apparent. These float about for a time in the body-cuvxty, and
then enter into relation with a peculiar bud, which: appears, in
the form of an ordinary Polyzoon bud, on the walls Qf the body-
cavity, into which it projects. He could not discover how the
egg becomes first attached to this bud; but he has| determined
that it ultimately becomes included Wlthm it, the bué enveloping -
it in' a duplicature which he compares to a decidua reflexa. In
the sort of brood-capsule thus formed the egg undprgoes total
cleavage, and becomes changed into a heap of cells,iwhich, after
enlarging, forms a central cavity surrounded by a double layer
of cells. This constitutes the cyst of the well-known; Alcyonella-
larva, within which two polypides subsequently make their ap-
pearance by budding. In this budding both laminsof the cyst-
wallg participate. The outer lamina serves for the formation of

the outer epithelium of the tentacles and the inner epithelium

of the alimentary canal; while the central nervous system, which
in the larva is very large, is also most probably derived from it,
The inner lamina, on the other hand, forms all the mnscles of the
body, as well a8 the genitalia and the inner epithelium bf the body-

camty : - '

Nitsche had arrived at nearly the same conclusion regarding '

the part taken by the two germinal laming in the formation of the
tissues of the polypide in the marine polyzoon Flustra membra-
naceat ; and he further i confirms Metschnikof’s| remarkable
observation regarding the reception of the eggs off Aleyonells
into a brood-capsule formed as a bud from the walls of the body-
eavity. e sees in this last observation a solution of the-question
regarding the escape of the larve from the body-cavity of the
parent, though mno orifice which could serve as -exit had been
hitherto detected. He has.convinced himself that the brood-sac

of Alcyonella, which, quite like the polypide -buds, arises neéar the

invagination-orifice of the parent zocecium, finally opens at its
antermr end, where it is connected with the endocyst‘m the same
way as the tentacular sheath of a young polyplde i The lurva.

# Bull. de VAcad. do St. Pétersbourg, xv. 1871, p. 507.
+ Zeitschr. f. wise. Zool. Bd, xxi. p. 457. t fbid. Bd. xxii.
1
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_which had been included within it is thus liberated, and enters on’
its free lifa in the surrounding water.

- Nitsche compares this brood-capsule to the oceeium or ovicell of
the marine|Polyzoa, which is formed as an external bud on the

body-wall, and into which the fecundated egg passes in order to

escape finally. into the sea. ;

- It appeated to me some years ago, when engaged in examining .
the larvw of Aloyonella, that these were set free into the body-

eavity of the parent, whence they subsequently gained exit

by the destruction of the tissues. Nitsche believes that in this

¢ase they- obtained access to the body-cavity by accidental rupture

of the brood-capsule. It is possible that Nitsche may be right in

this; at all] events, without an opportunity of controlling, by

further examination, my original observation, I do not desue ]

ingist on its accuracy. :

In a subsequent memoir * Nitsche traces the formation of the
- bud in Alcyonella and points out in detail the parts which the
endoderm a;:\d ectoderm (the two germinal layers) take in the
formation o&the tissues and organs. He had already shown that
the wall of the cystid or zocecium of Aleyonella consists of three
different laygrs besides the externally excreted ectocyst or cuti-"
cula. Thesg are an outer epithelium, an inner epithelium; and &
tunica musqularis lying between the two and consisting of a -
structureles; supporting membrane on which lie transverse and
longitudinal imuscular fibres.

The first indication of the polypide-bud shows itself as a sac-
like bulging|inwards of the cystid wall. In this bulging the
tunica muscularis, however, takes no part, but seems to be
absorbed at the spot where the bud occurs. - The polypide-bud
consists therefore at this stage of a two-layered cellular sac, whose
inner layer, hounding its central cavity, passes continuously into
the outer epithelium of the cystid wall, while the outer layer iy
contipuous with the inner epithelium of the cystid.

+ Nitsche follows Metschnikoff in regarding the outer epithelium

.of the cystid as the outer germinal layer or ectoderm; the inner

epithelium ad the inner germinal layer or endoderm; and if

we further re

gard the tunica muscularis as a middle germinal

layer or mesoflerm, we may view the young polypide-bud as com-

* « Untersuchy
der Aleyonella,” §
1874.

ngen iiber die Knospung der Siisswasserbryozoen, insbesondere’
itzungsberichte der naturforschenden Gesellschaft zu Leipzig,
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~ posed of two concentrie cellular layers—the mtemal derived from

the ectoderm, the external from the endoderm of the cystid, while .

the mesoderm of the cystid takes no part in the formation of the
‘bud. The point where the cystld walls have becdme invaginated
to form the bud corresponds in the completed olyplde to the
spot at which the tentacular sheath passes into the wall of the
cystid; while. the blind end of the sac corresponds to the blind
end of the future polypide stomach, that from which at a later
period the funiculus proceeds—an organ, however, whose genesis
Nitsche has not succeeded in tracing. |

. Folds and secondary introversions of this two-Ia,yered cellular
sac give to the young polypide its definitive form. First, two

lateral introversions of the posterior part of the sa‘p grow towards .

one another, and finally meeting convert this part into a bent
tube, each of whose arms opens into the still unchanged anterior
part.. The bent tube becomes the alimentary canal, and the two

opéni.«ngg by which its lumen communicates with that of the ante-

rior part of the sac are the oral and anal orifices of the future
polypide ; while the anterior unchanged portlon of the sac is to
become the tentacular sheath. i

. The alimentary canal and tentacular sheath thus sketched oub
consist each of two cellular layers. The inner ep1thellum of the
alimentary canal is derived from the ectoderm of the cystid, while
the outer is derived from the endoderm. The two layers of the
tentacular sheath have a precisely similar derivation.,

_ There next occurs, right and left of the oral orifice, a conieal

introversion of the walls of the alimentary canal. {There arethus -

formed two hollow cones, whose lumen is in each accessible from
the body-cavity of the cystid by a wide opening. } These are the
foundatlon of the two arms of the crescentic ldphophore. In
the further course of the development they become united by a
ridge, which runs round the abanal margin of thq mouth, This
ridge is formed by an infolding of the two layers df the bud, and

constitutes the foundation of the abanal or middle|portion of the

lophophore. The 1op/hophore is thus in its essential features
‘sketched out, and from this the tentacles arise as hollow protru-
 gions of the lophophore walls. - Each tentacle thus represents a
short cmeal tube which projects free into the cavityiof the original
cellular sac of the bud, and bas its lumen in conngxion with the
eavity of the cystid, never with that of the polyplde The ten-

tacles arise nearly szmultaneously from the entn'ef margin of the
\
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]oﬁhoph ore, with the exception of the two opposed marging of the
arms, where they sprout first after the polypide can protrude itself
from its cystld Nitsche compares the arms of the lophophore to.

‘two gregt primary tentacles, from which the secondary (or defini-

tive) tentacles sprout. From this account of the orifice of the ten-
tacles it{is obvious that their outer epithelium, which afterwards

‘becomes|ciliated, is derived from the ectoderm of thécystid, which

correspo ds to the inner layer of the bud ; while their inner epithe-
lium is genved from the endoderm of the cyst1d the outer layer

. of the byd.

- Already, long before these last-mentloned occurrences take

| place, the nervous ganglion has made its appearance. At the

margin jof the mouth, between the bases of the arms of the
lophophgre, there may be seen an introversion of the two cellular
layers. {This is so situated that its shallow lumen communicates
with the| cavity of the tentacular sheath. Its direction is thus
the reverse of that of every introversion hitherto described as
occurring in the development of the bud ; for none of these open
into any|part.-of the cavity of the bud, but, on the contrary, have
their lumen always in communication with the cavity of the

~ cystid. - |The margins of the shallow introversion thus formed now

grow together, in quite the same way as the margins of the me-
dullary groove in the vertebrate embryo. In this way a button-
like vesicle, composed of the two cellular layers of the bud, is
pushed ¢ut from the walls of that part of the bud which is to be-
come the pharynx of the polypid. - It is the first sketch of the
nervous jganglion, and at this stage is relatively very large. From
jts mode of formation, it is obvious that its infernal proper nervous
substance proceeds from the internal layer of the bud, which is
derived from the ectoderm of the cystid ; while its envelope is a
eontinuahon -of the external layer of the bud, the ‘endoderm of
the cystid

The phenomens here described are in accordance with the gene-
ral law that the central nervous system is always derived from
tlp ectoderm of the embryo; but, as Nitsche suggests, we must
not in the present instance lose sight of the fact that the inner
layer of phe bud, though arising from the ectoderm of the cystid,

- has fundamentally different relations from those of an ordinary

‘ectoderm, for there proceeds from it, at the same time with the
nervous|substance of the ganghon, the entire epithelial lining of
the integtinal tract. . .
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.. Ag yet-no.trace of muscular fibres can be detected in any partf

of the tentacular sheath or of*the alimentary ca.rialn. These are-.

formed at a later period ; but Nitsche has not beﬂen able fo de-
‘termine from which of the two layers they are derived. ~ The
ﬁbres of the retractors and of the parleto-vagmal muscles arise

- each out of a single cell of the endoderm—that is, of the outer-
-layer of the polypide-bud close to the spot where thls is connected

with the wall of the cystid. :

. Bormation of the Statoblast.—Nitsche has further paul ‘great
attenhon to the statoblasts of Alcyonells, and has given a very-

complete account of their mode of formation, Whlc? he shows to
be a curious and complicated process¥.

. These bodies, as is well known, consist of two pa,rts —a lenti-
cular disk - enclosed in a chitinous envelope, and} composed of
. the material from which a young individual is to be developed;

and a chitinous ring running round the edges of the disk, com-
posed of air-filled chambers and acting as a float.

The statoblasts arise from a sausage-shaped bédy, which is
formed immediately below the outer epithelium of Fhe funieunlus,
and is composed of nucleolated nuclei with a small quantity-of in-
tervening protoplasm. From this are constricted]off one after
another small heaps of nuclei. These heaps contipue to lie be-
tween the body of the funiculus and its epithelialjlayer. Each
of them represents a statoblast, and soon shows a division into
two halves by means of an equatorial furrow, so that it assumes
an appearance very like that of the vitellus of an dvum after its.
first segmentation. In the mnext place that half which lies fur-
thest from the funiculus becomes excavated by a central cavity,
the. nuclei which compose it arranging themselvep in & single

“layer on its periphery. :This excavated half is destmed for the

" formation of the chitinous envelope with the ﬂoat—rmg, ‘while the

other affords the material out of which the young animal is to be
developed. The former is termed by Nitsche thel cystogenous
* layer, the latter the formative mass. ' )
_ Protoplasm now collects round the nuclei, forming the walls of.
the cystogenous layer; and converts them into true cells, which
become elongated prismatic, and assume the form of a cylinder
epithelium. An increase. of protoplasm also occujs round the
nuclel of the formative mass. ‘

- * Archiv fir Anat, 1868,

-
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The ypung statoblast now assumes an oval lenfncular form,
while the cavity of the cystogenous layer disappears by the ap-
proximatjon of its walls; and this layer now lies on the free
surface of the formative mass in the form of an oval plate com-
posed of ftwo cellular layers, which pass into one another ab their
margins. :

The cyftogenous layer next extends 1’cse1f at its margins, and
gradually] grows round the formative mass nearly in the same
way that fthe fold of the amnion grows round the embryo.

At the same time there appears, between the two cellular layers
of the cysbogenous portion, a strongly refringent membrane. This
is the foundation of the chitinous envelope of the disk, and 18

_apparently a secretion from the cells of the outer layer.

The formative mass has in the mean time become differentiated
into longifusiform cells, filled with strongly refringent granules
and without any apparent nucleus. . ' o

. The eystogenous layer now continues to grow round the disk,
depositing as it proceeds the chitinous secretion between its two
layers, anfl its margins have begun to approach one another at
the opposite side of the disk. The inner layer has, however,
become less distinet, a condition which is only & precursor of its
complete {disappearance ; while the cells composing the outer
layer at that part where it bends round-the sharp edge of the
digk have|become very much elongated, and the outermost ones,
here gliding away from the disk, have arranged themselves in two
series, an }1pper corresponding to the upper side of the disk, and
a lower corresponding to its lower side. The cells of each of these
series impinge by their bases on the bases of those of the other
in a plane|which corresponds to an extension of the sharp edge
of the disk.

A remarkable phenomenon now shows itself in these elongated
cells. They begin to secrete chitin, not only from their bases as

“they have jall along done, like all the cells of the outer layer, but

from their| sides, so that a chitinous secretlon is thus deposxted i
the intercellular spaces.

The secretion from their bases forms a thin double la,mella,
which rung round the margin of the disk in the form of an exten~
giotPof its|sharp edge; while the secretion from the sides of the
cells forms, both on the upper and lower sides of this lamella and
on the adJ cent parts of the disk, a series of short chitinous tubes,
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hexa,gonal in transverse section, and closely : adherent to one
another by their sides. These tubes form the foundatlon of the
chitinous float-ring ; they are, however, still open on their sum-
mits, and are each filled by the soft cell Whlch aated as its matrix.

The chitinous envelope of the disk has now considerably in-
creased in thickness, and along with the outer strabum of the
cystogenons layer has extended still further towards the middle of
the underside of the statoblast, while the mner stratum of the
cystogenous layer has entirely disappeared. 'i

The closure of the chitinous envelope, however, in the middle
_ of the underside of the disk is not yet completed, and there still
remains at this point a round hole through which part of the soft
contents of the disk.protrude. As the hole grows gradually
smaller by the advancing chitin-deposit, the profrudmg mass be-
comes constricted off, and at last the disk begomes completely
. enclosed in its chitinous envelope.

Nearly up to the point of the complete closuré of the chitinous
envelope the chitin had been laid down by neW cells which are
being constantly formed on the advancing margm of the cystoge-
nous layer. The final disappearance of the central aperture, how-
~ ever, is effected by the cells, which already lie round its circum-

.ference, bending over the aperture, cupola-like, a,nd depositing the
chitin from their bases. ‘

The stage is now attained in the development ;of the statoblast
when ‘the disk is completely enclosed in its chitinous envelope
‘and the chambers of the float-ring are laid down. These cham-
bers, however, are still open on their summits, and are filled with
" their formative cells. The whole of these contents now withdraw
towards the peripheric or open ends of the chambers, so that
‘these are left empty, and the cells which had filled them now hang,
in the form of small nucleated lumps of protoplasrp, on the. epithe-
lial layer of the statoblast.

- These little protoplasmic masses become gradually broader,
press close to one another, and form with the remammg cells of
the cystogenous layer a continuous stratum all ;cound the stato-
blast. ‘This stratum now begins to secrete chitix; from its entire
inner surface; and by the chitinous deposit thus uniformly laid
down over the surface of the statoblast, the chambers of the float-
ring are closed above and the chitinous envelape of the disk
thickened. The ﬁne tubercular sculpture which characterizes the

i
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completed statoblast is now distinctly visible on the surface of
the disk, and exactly corresponds to the form of the secreting
matrix.

It is thus evident that the cell-like chambers which compose
the float-ring are not true cells, but a chitinous deposit moulded
on the surfz{:e of cells. The statoblast is now complete, the soft

cellular layér which had surrounded it gradually disappears, the
epithelial layer which had held it to the funiculus also disappears,
and the statpblast falls into the body-cavity of the animal, where
it remains until the destruction of the latter sets it free.

. New Forms.

Besides several new species belonging to genera already de-
scribed, a new generic form from North America has been added
by Hyatttolthe Phylactoleemata. He names it Pectinatella. Its
nearest ally|would seem to be Loplhopus, from which it differs by

. its gelatinous ectocyst being confined to the base, where it forms

a broad disk| often several inches thick, and common to numerous
colonies. The naked endocyst is divided into lobiform branches,
in which the zocecia with their polypides are immersed. The pro-
trusion of the polypides is scarcely limited by any permanently
invaginated ﬁ'old of the endocyst, as in Lophopws and other genera,
the tentaculgr sheath in Pectinatella rolling out nearly to its full
length. Thigis described by Hyatt as resembling, in its completely
evagmated ﬁtate, ‘“a column supported by a simple ovolo and

fillet.” statoblasts are provided with marginal spines, as in
Cristatella. ]
Only oune species is known, P. magnifica, Hyatt. This occurs

abundantly {n shallow water during the months of July and
August; bu? as autumn advances it is found attached to logs in
deep cold water, at a depth which in some cases reaches 15 or 20
feet. * The tropical aspect and luxuriant growth of the clinging
masses, frequently several feet in diameter, investing the summits
of submerged stumps &c., are unequalled among the freshwater,
or even among the marine, forms of our climate.”—Hyats.

LINY. JOURN.—ZOULOGY, YOL. XLV, a7
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DESCRIPTION OF PLATE XVIII,

Illustrating Professor Allman’s paper on Noctiluca.

Flli-Nocliluca miliaris viewed from the ab.oral side. «, The entmncetzo
the atrium; ¢, the superficial ridge; d, the flagellum; ﬁ,' 0
nucleus, ' : . .
_ In two of the radiating processes nutritive matter is seen enclosen
in extemporaneously formed eysts, and some oil-globules (f) are gﬁi :
adhering to the surface of the central protoplasm. Magnified a
100 dismeters.

2.—The animal viewed in a plane at right angles to ﬁgl. 1l a Entraml!e éo

" atrium; &, atrium; ¢, superficial ridge; d, flagellam ; ¢, mouth lead-

ing into gullet ; the cesophageal ridge, with its tooth-like pme;’;;::

seen projecting from the walls of the gullet into its cavity, an .
vibratile cilium is seen ‘springing from its floor; /£, broad P’.“’i"":
extending from the central protoplasm to the superficial ridg

9 duplicature of walls; &, nueleus, tral
Oil-globules (?) are seenadhering to the surface of the centra

mass, and nutritive matter is seen in vacuoles formed extempo-

raneonsly in some of the radiating offsets.

3. The animal viewed in a position intermediate between that of fig. 1 nnt?
that of fig. 8. 4, Entrance to atriom; 4, atriam ; ¢, supérficia “dgeté
d, flagellum ; #, broad process extending from central protoplasm
superficial ridge ; g, duplicature of walls, . .

In the central protoplasm some diatoms dre seen enclosed in 8

vacuole, and another vacuole also enclosing nutritive matter 1s seen
in one of the protoplasm strings,

4. The animal acted on by a solutjon of iodine. The protoplasmio con-
tents have separatedy from the external structureless wall. a, Entrance
to the atrium, .

5. The nucleus isolated. ¢, Its ordinary appearance under the microscope;
&, its appearance when acted on by acetic acid.

6. A portion of one of the branching offsets from the -central pro-
toplasm,

7. Portion of the peripheral layer, showing cell-like bodies immersed in a
finely granular protoplasm. :

8. The central protoplasm mass after the discharge of all the solid residue
of digestion, . ‘
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EXPLANATION OF PLATE XIX,
Mustrating Dr. Hudson’s paper on Pedalion mira.

Fig,
L-Dormal view of female of Pedalion mira.
. The dorsal limb,
#. The right inner limb.
0. The right outer limb,
ﬁ. The psendopodinm.

he depressor
2 %e elevator
e Th: 312332”," of the left inner limb, I
¢ The lleft pair of muscles of the pseudopodium; the upper 1€
, tlevator, the lower the depressor. .
f'%‘ %"01;1*}1‘ muscles surroundingpthe base of the trochal disc.
E The et shorator gy § Ofthe dorsl limb.
L. The autenna of the left outer limb.

} of the left outer limb,

2.\ 3 .
Side view of female of Pedalion mira.
=p. Asin Fig. 1.
¢ Depressor of dorsal antenna.
#. Dorsal antenna.
3. Left depressor of the chin. .
¢ Extremity of left elevator }of pseudopodmm.
% Extremity of left depressor :

3"V‘mtl‘al view of female Pedalion mira. :

¢. Asin Figs, 1 and 2. limb. . uter -
Ventral g?)rtion of depressor of left outer, Tof the rishé 9'hs

; an i

@and &' of the left outer limb meet :;‘“;ﬁ?{.v’én;nl surfOch prigthe®.. .
limb on the mid-dor® le bodys

four together encircle ‘:»:323 ing o the do

2. .
encircling pair_of muscle ' Figs. 188

. 14
portions of which are shown &% %

4~Dorsal view of male of Pedalion wira.
5~8ide view of male of Pedalion #ir:

s

6. Mastax flattened by the compresaoﬂ‘?

tihe

NB.—In the above ﬂsﬂfe;bf,éé

limbs, as well 88
limbs, have bee?
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DESCRIPTION orF PLATE XX,

Tilustrating, Mr. Ray Lankester’s Notes on the Structuré of
Gregarin®@, and on the. Development of G- Stpunct 5

Fig. 1.——Grggarina (Monocyati:) Ascidie observed ab Naples; @@ 3 aces
i the medullary _aubstfance devoid of granuléa; m, fbri lated

contractile expansion of the cortical subtance. TLength, shoth-

of an inch.
9 — Gregaring (Monocym‘s) Nereidis, showing,
enlargement of the cortical substance. _
ina (M is, Zyqocystiss Stein) Sipunculi; 8 gigantic
imen magoified 25 diameters, found activel swimming in
the periviscera\ finid of Sipunculus wuan at Naples. The spe-
-, seen bo consist of two jndividusls united either by
apposition of by division of one original individual. Fig. 3 a.
A similar specimen of the naturd gize. Fig. 3 b Sp erical
' ens O i ig. 3 ¢. Sector of 4
i i which is enc sted in 8 sheath of the ciliated
characteristic
the surface

the mobile fibrillated

AL

lagers & granular medullary suhstance. .
" 5. —Surface view of the tuberculate cuticle of the specimen fig. 3.
8.—a, immature seudo-navicnla of & Sipunculiy from & cyst 1B the
d, 8 matutrf

w

» DT perivi jeembran® of Bi anculus #Haus 5 b, 0 B 0
imilar cyst They are prgvlded

a motionless fllament. Length of the pseudo-navxcula about

,ﬂ;ngh of an inch. . . .
W e idly moving paeudo-ﬁlanm of G. Bipunculis from
in the intestinal wall of. Bipunculus nudus.
advanced, with commenciog pucleus.

,10, 11.—The oaterior actively moving
immobile, mOYe fully developed

cercarig. .
snterior and posterior s_egments. . .
qt of 12 to a true Gregarina form- This specimen

e
resents 2 Jouble nucleus: . o .
15. M\Rtiplication of the smallest Gregarine by \ong\tudmal fiasion.

16, 17. Btages in that process. . hof ani L lon
Pas ; ch long.

18. A young quorysm Sipunctith sstho anin Sgwmlrf s hich
ats

«head,” forming the paeudo-

- -
T -

-
M

19. Pseudo-navlcu}w of  Qregarin® (Mogw'cy:tjs) y ?
i prodlgious quantities 1 cy and l'xberate
ecl wbifer ripulorunt-

9.—-—Commencing {ransverse division. .
< gpil” 18 marked off from the -

i
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