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while Plumatelln is united with Tuhularia and CeUaria, and many other marine Hydrozoa

and Polyzoa, to form, under the name of " Polypiers va()injformcs,'' the second section of the

same order. Lamarck enumerates four species of Phtniatella, namely, P. cristata = " Polype

a Panache," Trembley ; P. campanulata = " Federbusch-polyp," Rosel ; P. repens = Kamm-
polyp," Schaffer ; and P. lucifuga, Vaucher.

The specific name of fluviatile given by Bruguiere to the only species of the genus

Alcyonella, at that time known, was changed by Lamarck into stagnarum, a name cer-

tainly more in conformity with the habits of the animal, but one far less expressive than the

original name oifungosa given by Pallas, a name which, independently of its appropriateness,

ought, in accordance with the rules of priority, and in justice to the memory of Pallas, to be

still preserved.

In his ' Histoire des Polypiers,'* published in 1816, Lamouroux changes Lamarck's name

of Plumatdla into that of Naiso, a change entirely uncalled for, and founded on erroneous

views of the structure of the genus ; and though Lamouroux retains the name of iMalsa in his

'Exposition Methodique,' f published in 1821, Deslongchamps is the only other naturalist I

can find who has thought it necessary to adopt it.J

With the exception of the observations made by Trembley on his " Polype a Panache,"

when he described a complete alimentary canal and retractor muscles, those by Baker, who

gives an exceedingly correct account of the digestive tube in his "Bell-flower animal," and

those by Miiller, who correctly describes the same parts in his Tuhularia repens, though he

has left us no figure, we find, up to the period of which we now write, no remark of any value

on the internal structure of the fresh-water Polyzoa. In the year 1828, however, the attention

of naturalists was called to the structure of these animals in a most elaborate memoir pub-

lished by Raspail, under the title of ' Histoire Naturelle de I'Alcyonella fluviatile.'

§

Raspail had, a short time before, in conjunction with M. Robineau Desvoidy, presented

to the Academy of Sciences at Paris, a memoir on the same animal. This memoir, for a

knowledge of which we are solely indebted to Cuvier's report
||— for it was never published

—

contains a most erroneous view of the subject, and maintains that the so-called polypes have no

necessary connection with the sponge-like mass of the Alcyonella, and are merely accidental

occupants of the cells.

In the second memoir, however, the author entirely abandons his former opinion. This

memoir is characterised by much originality, and, like most of the writings of Raspail, is

marked by a complete freedom from the restraints which the authority of previous investigators

so generally imposes. Many of his observations, however, are evidently made with inferior

instruments, and the memoir is full of hasty generalisations, which the author builds on a far

too limited number of facts. Raspail has detected the mouth and anus of Alcyonella ; but

though he has had the advantage of the previous observations of Trembley, Baker, and Miiller,

* Lamouroux, ' Histoire des Polypiers Coralligenes flexibles.' Caen, 1816.

t Lamouroux, 'Exposition Metliodique des genres de I'ordre des Polypiers.' Paris, 1821.

\ Deslongchamps, ' Encyclopedie Metliodique, Zoophytes,' 1824.

§ Raspail, Histoire Naturelle de rAlcyonelle fluviatile et des geures voisins. ' Mem. de la Soc.

d'Hist. Nat. de Paris/ iv, 1828.

11
CuviER, ' Hist, des progres des Sci, Nat.,' tome ii.
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on closely allied Polyzoa, he has fallen far short of these naturalists in tracing the intermediate

course of the alimentary canal. His ideas on this part of the structure seem to correspond very

closely with those of Rosel, and he joins with this naturalist in denying the accuracy of

Trembley's description of the digestive organs of the " Polype k Panache." He does not

admit the existence of distinct muscles, and maintains that Trembley erroneously ascribed

retractor muscles to his " Polype a Panache," asserting that he has mistaken for them the

inverted tentacular sheath. Here also, Raspail, in denying the conclusions of Trembley,

departs from truth ; the celebrated discoverer of the " Polype h Panache " made no such

mistake as that attributed to him by Raspail ; and though, as we have already seen, he

erroneously ascribed to the funiculus the function of a muscle, he interpreted truly as retractor

muscles the appearance which Raspail referred to the inverted sheath of the tentacula.

Raspail did not allow the cilia with which the tentacula are clothed to escape him, though he

strangely refers the phenomena of ciliary motion, here as well as in other cases of its occur-

rence, to a deceptive appearance occasioned by certain alterations in the density of the sur-

rounding fluid attendant on the act of respiration ; an error which we can scarcely otherwise

explain than by supposing it to result from the use of a microscope of very inferior powers.

He has seen the funiculus which Trembley mistook for a muscle, and attributes to it the

function of an ovary ; and he has examined the external form of the statoblasts, which he con-

siders to be eggs, and the structure of their investing capsule, with more detail than any pre-

vious observer.

But the most singular feature in the memoir is to be found in its zoological, rather than

its anatomical bearing, for the author refers all the fresh-water Polyzoa to a single species,

believing them to be merely different stages of development and non-essential variations of his

" Alcyonelle fluviatile ;
" an opinion which is not very far separated from that of Lichtenstein,

already mentioned. The doctrines of Lichtenstein and Raspail, however, made but little way
;

and it seems, indeed, only necessary to compare the various forms of fresh-water Polyzoa with

one another, to be convinced of the entire groundlessness of their positions. Raspail's memoir,

upon the whole, though a most elaborate one, and copiously illustrated with well-executed

plates, tells us very little of importance, and must, in many respects, be viewed as a retrograde

step in this department of zoology.

In the same year with the appearance of Raspail's memoir, Meyen published, in the

'Isis,' a paper on Ahyonella* He improves, in some important points, Lamarck's definition

of the genus, though he retains the incorrect character which ascribes to the animal but twenty

or thirty tentacula. He enters also into some anatomical details, but in these we find little

new, while they are by no means free fi-om error. He figures more accurately than any other

author since the time of Trembley and Baker, the complete course of the alimentary canal, but

he mistakes the rectum for the stomach. The chief value, however, of Meyen's memoir is to

be found in the announcement of the very important fact, that the Alcj/otiella produces loco-

motive ciliated embryos ; he figures these, and describes them at length, but his account is in

some points incorrect. Raspail, in the memoir already referred to, maintains that the Lei(-

cophra heteroclyta, described long since by Miiller as an infusorial animalcule, is only a young

state of his Alcyonella fiuviatUis ; and jMeyen now confirms the opinion of Raspail, and shows

* Meyen, Naturgeschiclite der Polypen. 'Isis,' 1828.
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that Miiller's animalcule is really the ciliated emhryo of Alcyonella. He admits his inability

to determine the nature of the brown egg-like bodies found in the interior of the tubes, and

denies to them the office of eggs. In a subsequent note by the same author, published in the

' Isis,' 1830,* he ventures the opinion that the Tubularia sultana of Blumenbach is only the

Difjlugia proteiformis, a minute Rhizopod now well known, and originally described by

M. Leclerc, in a memoir presented nearly forty years previously to the Institut.-j^

In a still later memoir,^ ]\Ieyen informs us that Nordmann has seen Crustacea escape from

the statoblasts of Akyonella ; and relying on this certainly erroneous observation, he concludes

that the statoblasts of Alcyonella and Cristatella are nothing more than parasites peculiar to

these genera.

In 1828, Dr. Fleming published his ' History of British Animals. '§ In this work he

enumerates under the genus Plumatella two species, P. repcns and P. gelatinosa, as inhabiting

the fresh waters of Scotland. His P. rejjens is undoubtedly the true P. rej)ens, but his P.

gelatinosa is Fredericella sultana. Dr. Fleming has traced the entire course of the alimentary

canal, and has recognised in these animals the true polyzoal type of structure.

Ehrenberg, in his ' Symbolee Physicffi,' 1831, defines the genus Alcj/onella,\\ but this

definition embraces the different species of Plumatella, as well as a new Polyzoon which he

had discovered in the neighbourhood of Berlin, but which he must have observed very imper-

fectly, for its structure is so peculiar as to place it even in a family distinct from that of

Alcyonella, with which he associates it, under the name of Alcyonella articulata. Gervais,

who subsequently found it at Plessis-Piquet, near Paris, saw the necessity of characterising it

as the type of a new genus, to which he gave the name of Paludicella.^ In 1837, Mr.

William Thompson, of Belfast, discovered this interesting Polyzoon in Lough Erne, in the

county of Fermanagh ; and it has since been found in abundance in other localities in the

British Islands, and on the Continent.

At the meeting of the British Association for the Advancement of Science, held at Edin-

burgh, in 1834, Sir John Graham Dalyell** describes, under the names of Cristatella mirahUis

and C. paludosa, two species of Polyzoa as occurring in the fresh waters of Scotland. His

C. mirahilis is undoubtedly the C. mucedo of Cuvier, while his C. paludosa is certainly not a

Cristatella at all ; and from the description contained in the report of his paper, it is impos-

sible to identify the animal so designated. He gives, on the whole, a very good description

* MeyeNj Nachtragliclie Bemerkungen zur Natiu'g. der Polypeu des siissen Wassers. ' Isis,'

1830.

t Leclerc, Sur la Difflugia, nouveau genre de Polvpe amorplie. 'Mem. du Museum/ tome ii,

p. 474.

{ Meyen, Beitrage zur Zoologie gesammelt auf eiuer Eeise urn die Erde, p. 180. 'Nov. Act.

Nat. Cur.,' 1834.

& Fleming, ' An History of British Animals, exhibiting tlieir descriptive characters.' Edinburgh,

1828.

II

Ehrenberg, ' Symbolfe Physicfe; seu icones et descriptiones animalium,' &c. Berol., 1828

—

1831.

1 Gervais, Recherches sur les Polypes d'eau douce des genres Plumatella, Cristatella, et Paludi-

cella.
' Ann. Sci. Nat.,' 2' ser., vii, p. 74.

** D.iLYELL, On the propagatiou of certain Scottish Zoophytes. 'Rep. Brit. Assoc.,' 1831.

9



06 HISTORY.

of his CristatcUa miralilis. He has observed the eplstome, aud accurately describes the

statoblasts, which he has seen to open for the escape of the young.

In 1834, M. De Blainville published the first edition of his ' Manual of Actinology.'*

In this he constitutes a distinct sub-class of his Polypiaires, under the name of PoJjjpiaria

duhia for such as have the tentacula borne upon two diverging arms, in the form of a horse-

shoe. It includes the fresh-water genera then known, namely, CristafeUa, FlmnateUa, and

Alcyonella, together with the Dijflugia of Leclerc—an animal in no way related to them—and

the marine genus DedaJaa, established by Qnoy and Gaimardf for a very singular animal dis-

covered by these naturalists in the seas of the Mauritius, and with which we are but very

imperfectly acquainted. De Blainville's location of the Dedalcea in his Polj/piaria duhia is

founded on the examination of a specimen brought home by Quoy and Gaimard, and preserved

in spirits, and the genus is certainly incorrectly associated with the fresh-water forms. In

subsequent editions of his 'Manual,' M. De Blainville alludes to the locomotive embryos

described by Meyen, but cannot bring himself to admit the correctness of this observation.

In 1835, M. Dumortier published, in the ' Bulletin de I'Academie de Bruxelles,' a

memoir on the " Polype a Panache " of Trembley.J This Polyzoon, which had been pre.

viously confounded with Alcyonella and Plinnatella, was believed by Dumortier to be

sufficiently distinct to render it the type of a new genus, which he accordingly constituted,

under the name of Lophopus. In consequence of using lenses of.too low a power, Dumortier

persuaded himself of the absence of cilia on the tentacula, and made this supposed fact the

principal character in his new genus. Notwithstanding, however, the erroneous observation

on which Dumortier thus relied, the separation of the " Polype a Panache " from the other

fresh-water Polyzoa was an important step, and is fully borne out by its general structure.

The memoir of Dumortier is chiefly valuable as giving us the most complete account

of the anatomy of the Polyzoa which had up to his time been published. To him is

due the honour of having been the first to demonstrate a distinct nervous system in these

animals; and he describes the cutaneous, circulatory, respiratory, manducatory, digestive,

muscular, and reproductive systems, with much detail, and with a correctness which makes us

the more surprised that he should have committed so grave an error respecting the tentacular

cilia.

In the ' Bulletin Zoologique ' of the same year, M. Gervais gives an analysis of the

memoir of M. Dumortier, and contends against the right of the "Polype a Panache" to

assume the position of a distinct genus, insisting on its being nothing more than a Pliimatella.

In the year 1837, M. Turpin read before the Royal Academy of Sciences at Paris a

memoir on Cristatella.^ He had received, a short time previously, from M. Gervais,

certain minute seed-like organic bodies, which this naturalist had discovered in the Canal

d'Ourque, in the city of Paris. M. Turpin, suspecting them to be the ova of some aquatic

* De Blainville, 'Manuel d'Actinologie et de Zoophytologie.' Paris, 1834.

f Quoy et Gaimard, ' Zoologie du Voj-age de 1'Astrolabe.' Paris, 1830-33.

+ DuMOKTiER, Keclierclies sur rAnatomie et la Physiologie des Polypiers composes d'eau douce.

' Bull. Acad. Brux.,' ii, p. 422.

§ Turpin, Etude microscopique de la Cristatella mucedo. ' Comptes rend, de TAcad. Sci. Paris,'

Jan., 1837 ; and 'Ann. Sci. Nat.,' 2° ser., vii, p. 65.
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animal, placed one of them in water, and, after some weeks, had the pleasure of seeing escape

from it a minute polypoid animal, which he recognised as that figured and described by Rusel,

and afterwards, under the name of CristatcUa, assumed as the type of a new genus by Cuvier.

Turpin describes the bodies from which these little animals proceeded with considerable detail,

but his account is in many respects erroneous. He alludes to the annulus with which they

are surrounded, but sets this appearance down as the result of an optical deception, and he

incorrectly describes their curious hooked spines as, for the most part, growing from the extreme

margin ; while he tells us that the bodies in question open in a plain perpendicular to the two

faces, to allow of the escape of the young one, instead of having the plane of dehiscence, as is

really the case, parallel to the faces. He is at first at a loss to explain how such formidably

armed " eggs " could be brought forth with impunity, and he asks :
" Quelle pouvait etre la

malheureuse mere condamne a contenir et surtout k pondre des ceufs aussi horriblement herisses

de crochetsV He afterwards, however, finds an explanation of the difiiculty, for seeing the

feeces expelled in the form of oval masses, he mistakes these masses for eggs, and thence con-

cludes that the eggs are at first free from spines, and acquire this armature only after being

laid. M. Turpin gives a very beautiful figure of the young animal, which he describes with

great care, though, not having the advantage of adult or of sufficiently numerous specimens,

his account is in some respects erroneous.

The same year, M. Gervais published another memoir on the fresh-water Polyzoa.* In

this memoir he constitutes a distinct genus, under the name of PaludiceUa, for Ehrenberg's

Alryonella articulata; and he further makes an important step in the classification of the

Polyzoa, dividing them into two subordinate groups, PoJypiaria hippocrepia and Polypiaria

infundihidata, the former being constituted for those with the tentacula upon the margin of a

horseshoe-shaped disc, and including all the fresh-water species except PaludiceUa and

Fredericella ( = Tuhularia sultana, Blumenbach), which, in consequence of having the tentacula

arranged on a circular disc, Gervais unites with the marine Polyzoa, to constitute the group

Polypiaria infundihulata. We have already seen that De Blaiuville was impressed with the

necessity of this division, and established his Polypiaria dubia, corresponding with Gervais's

P. hippocrepia, to meet it ; but De Blainville's group, including certain animals which are

manifestly incorrectly placed there, required the revision introduced by Gervais. Gervais now

corrects the erroneous description of the egg (statoblast) given by Turpin, but he tells us no

new fact of importance concerning the animal, and he commits the serious error of uniting all

the other species with crescentic discs under the single one of Plumatclla campamdata.

About the same time, M. Turpin read to the Academy of Sciences a memoir on certain

microscopic organized bodies which he found enveloped in some varieties of opal.f In these,

he recognises so much similarity with the statoblasts of the CristatcUa, with whose study he

had just been engaged, that he does not hesitate to consider them as the eggs of some nearly

allied animal. The fossils, however, thus attempted to be determined by Turpin, have nothing

* Gervais, Recherches sur les Polypes d'eau douce des genres Plumaiella, Cristatella, et Paludi-

ceUa. ' Aun. Sc. Nat./ 2' ser., vii, 1837.

f Turpin, Analyse ou Etude microscopique des different corps organises et autres corps de nature

diverse qui peuvent accidentellement se trouver enveloppes daus la pate trauslucide des Siles. ' Acad.

Sc. Paris/ Mars, 1837.
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to do with the Polyzoa. There can be little doubt that they are the fossil sporangia of certain

DesmidiecE.

In the ' Transactions of the Philosophical and Literary Society of Leeds,' 1837, we have a

paper by Mr. Teale, on AlcjjoncUa stagnamm.* The author gives a good account of the

habits and external characters of the animal ; but he informs us of no new fact concerning its

anatomy.

In 1838, Johnston published the first edition of his excellent ' History of British

Zoophytes ; 'f in the account, however, here given of the fresh-water Polyzoa, this author

merely follows his predecessors. He distributes the species under the three genera of CristateUa,

Alcyonella, and PJumatella ; he makes the " Polype a Panache " merely one of the varieties of

Alcyonella stagnorum, and, led astray by the erroneous synonymy of previous authors, he

enumerates the Phimatella gelatinosa of Fleming's " British Animals " as a species with circular

disc, distinct from Blumenbach's Tnhdaria sidtana.

In the ' Bulletins de FAcademie Royale de Bruxelles ' of the following year, M. Van
Beneden published a note, containing observations on some of the fresh-water Polyzoa.

J

Nordmann had just indicated the existence of male and female individuals existing separately

in Tcndra zostericola, a marine Polyzoon,§ and M. Van Beneden now makes a similar state-

ment with respect to AJcyonella.
\\

He describes also a circulation of fluid in various parts of

the body, and he supposes it due to the action of cilia, which he affirms to exist on the exterior

of the alimentary canal as well as on the skin. This motion of the fluid in the interior had

been, as we have seen, already noticed by Trembley ; and M. Van Beneden now for the first

time refers it to its true cause by showing its dependence on vibratile cilia, though he incor-

rectly describes the external surface of the alimentary canal as ciliated. He believes he has

seen at the base of each tentacle an aperture, which he regards as an aquiferous mouth

("bouche aquifere "), destined to give admission to the external water; though in a subse-

quent memoir he admits that this appearance is deceptive. He describes the great supra-

oesophageal ganglion, and mentions the existence of locomotive ciliated embryos in Alci/onella.

He mentions having found, along with M. Gervais, the FredericcUa ar\d PaJudicella ; and in

fine he shows how the form of Alcyonella is varied by accidental circumstances influencing

its growth.

In the same year, M. Gervais published, in the ' Annales Francaises et Etrangeres

d'Anatomie,' a valuable paper on the fresh-water Polyzoa.^ This memoir, which is an

extension of his previous one, is of more importance in a zoographical than in an anatomical

point of view. For Blumenbach's Tiibularia sultana, he institutes a new genus under the

* Teale, On Alajonel/a stagnanim. 'Trans. Phil. Soc. of Leeds,' i, p. 116.

t Johnston, 'History of the British Zoophytes.' Edinburgh, 1838.

X Van Beneden, Qnelques Observations sur les Polypes d'eau douce. 'Bull. Acad. Brux.,' 1839.

§ Nordmann, Recherclies microscopiques sur I'anatomie et le developpenient du Tendra zostericola.

'Ann. Sci. Nat.,' 2' ser., xi.

II
With Van Beueden's statement of the separation of the sexes in Alcyonella, my own observa-

tions do not agree. See above, p. 32.

1[ Gervais, Observations sur les Polypes d'eau douce. 'Annales Pran9aises et Etrangeres

d'Anatomie,' 1839.
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name of Firdericella, called in honour of Frederic Cuvier, and he gives a tolerahly extensive

synonymy of the species of fresh-water Polyzoa, which he distributes under the five genera,

Cristatclla, Alct/onella, PlumatcUa, PahidiceUa, and Fredericella ; he, however, still maintains

the generic identity of Lophopiis and Plumatella. He divides the whole, as he had done in

his previous paper, into two sub-classes, Poli/jnaria hippocrepia and P. infundihulata.

In the first volume of the Supplement to the ' Dictionnaire des Sciences Naturelles,'

published in 1840, M. Gervais, in the article Alcyonella, again gives us the result of his

researches into this subject ; he still rejects the generic distinctness of LopJwpus, and even

views Alcyonella and Plumatella as mere species of the same generic form.

In 1841, M. Coste read to the Academic des Sciences a paper on the organization of the

fresh-water Polyzoa ;
* though unaccompanied by figures, M. Coste's memoir gives a very

good account of most of the important points in the anatomy of the hippocrepian Polyzoa ; it

describes the muscular, digestive, and nervous systems with much exactness and with con-

siderable detail ; and maintains the expediency of removing the Polyzoa out of the Radiata,

and dlacing them among the Mollusca.

A few months later, M. Coste addressed to the Academic a short note on the " Tubulaire

sultane " [Ffedericella sultana),^ in which he announces that the organization of this Poylzoon

is in general c[uite conformable to that of the hippocrepian species described in his former

communication.

In the year 1842, MM. Dumortier and Van Beneden read, before the Royal Academy

of Brussels, the first of a series of papers, which these naturalists proposed presenting con-

jointly, on 'the Compound Polypes of fresh water. "ij: This memoir consists entirely of a

historical introduction to the subject ; it is most elaborate and learned, and I have derived

much assistance from it in drawing up the present historical outline.

In 1843, I read to the Royal Irish Academy a memoir 'On the Muscular System

of Paludicella and other Ascidian Zoophytes of fresh water.'§ The paper is chiefly

occupied with the description of the muscles of Paludicella. They are divided into three

groups— one belonging to the alimentary canal, one to the tentacular sheath, and one to the

walls of the cell. Being then an inexperienced observer, and possessing but an imperfect

microscope, I was unable to pursue the anatomy of the animal as far as could be desired, and

several interesting points of structure escaped me at the time. The retractor muscles of the

alimentary canal in Plumatella repens, and the radiating muscles of its sheath, are also

described in this memoir, though I then overlooked the fact that the latter are divisible

into an anterior and a posterior set ; while Dr. A. Farre's account of the action of certain

muscles in the Polyzoa is examined, and an attempt made to explain such action in a manner

somewhat different from the views entertained by this anatomist.

* Coste, Propositions sur Torganisation des polypes fluviatiles. ' Comptes Rendus,' 1841.

f Coste, Observation relative S, la Tubulaire sultane. ' Comptes Rendus,' 1841.

\ Dumortier et Van Beneden, Histoire Naturelle des Polypes composes d'eau douce. 'Nou-

veaux Memoires de I'Acad. Roy. de Bruxelles,' t. xvi.

§ Allman, On the Muscular System of Paludicella and other Ascidiau Zoophytes of fresh water.

' Proc. Rov. Irish Acad.' 1843.
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At the meeting of the British Association for the Advancement of Science, held at Cork,

in the same year, I read a paper on Plumatella repens.* In this paper it was attempted to

reduce to some sort of order the chaotic accumulation of synonyms by which the species

is encumbered. This was facilitated by distinguishing two variations which P. repens'is found

to assume, according as it grows upon surfaces of small or large extent, and from not attending

to whicli much confusion had arisen ; one of these variations is presented in the " Federbusch-

polyp " of Rosel, the other in the " Kammpolyp " of Schaffer, which MUller afterwards assumed

as the form on which he founded his species Tuhularia rcpens. The digestive apparatus was

also described, as well as the muscles which act on the alimentary canal and invaginated tunic

;

it was shown that the latter muscles consisted of two distinct sets, an anterior and a posterior,

whose peculiar arrangement was pointed out.

On the same occasion I [>resented to the meeting a short paper, containing a synopsis of

the genera and species of fi-esh-water Polyzoa occurring in Ireland. •!• In this paper

two new species of Plumatella and one of Frcdcricclla are described, and the peculiarities of

Paliidicella were deemed of sufficient importance to raise this genus to the type of a distinct

family among the fresh-water Polyzoa.

In 1846, I described, in a paper read before the Royal Irish Academy, the locomotive

ciliated embryos of Plumatella fruficosa ;^ and at the meeting of the British Association for

the same year, presented to that body the result of some observations I had made on the

structure of Cristatella.^ The nervous ganglion of this Polyzoon was described, and the mus-

cular fibre was shown to be striated, and to have a tendency to break into discs. The

statoblasts (or the ova, as I then, in common with other observers, believed them to be), were

described as enclosed, during their young state, in a ciliated membranous sac, within which

the hooked spines, of which they are at first destitute, are afterwaids developed.

In the second edition of the ' History of British Zoophytes,' published in 1847, Johnston

subjects the portion of his work which treats of fresh-water Polyzoa to a complete revision,

and now distributes the British species under the genera Cristatella, Alcyonella, Plumatella,

Fredericella, and Paludicella ; he, however, still maintains the specific identity of the " Polype

a Panache " with the Alcyonella stagnamm.

In 1848, we obtain fi-om M. Van Beneden a very valuable memoir on the fresh-water

Polyzoa of Belgium.
1|

The author here enters into important details of the anatomy and clas-

sification of the fresh-water Polyzoa, and gives excellent descriptions and copious synonyms

of the several species. After the lapse of nearly a century, he restores to the Alcyonella stay-

narum of Lamarck the specific name fungosa originally bestowed on it by Pallas. This is

but an act of justice to its discoverer, and ought to be followed by subsequent systematists.

Van Beneden also makes the addition of a second species of Alcyonella, which he describes

under the name of A.Jlabellum.

* Allman, On Plumatella repcns. ' Reports of Britisli Association/ 1843.

f Allman, Synopsis of the genera and species of Zoophytes iuhahiting the fresh Maters of Ireland.

' Reports of British Association,' ISJiS ; and ' Ann. and Mag. of Nat. Hist.,' May, 18-14.

J Allman, On the Larva state of Plumatella. ' Proc. R. I. Ac.,' 1846.

§ Allman, On the Structure of Cristatella mucedo. ' Reports of British Association,' 184G.

II
Van Beneden, Recherches sur les Bryozoaires Fluviatiles de Belgique. 'Mem. de I'Acad.

Roy. de Belgique,' tome xxi, 18i8.
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In the same year, MM. Dumorticr and Van Bencden presented, conjointly, to the Iloyal

Academy of Sciences at Brussels, a second and very important memoir on the ' Natural History

of the fresh-water Polyzoa.' * This memoir is occupied with the anatomy of the genera

Paludicclla, Fredcricella, AlcyoneUa, and Lophopus, and accompanied by numerous well-

executed figures. It contains extensive and careful anatomical details of all the genera

treated of in the memoir. It describes and figures with much minuteness the development of

the bud in Paludicella, and mentions the occurrence of a peculiar winter bud in this Polyzoon,

occupying the position of the ordinary buds,' but destined to remain during the winter months

in an undeveloped state. The structure of the testicle in AlcyoncUa is examined, and the

spermatozoa, with their vesicles of evolution, demonstrated ; but these cells are not sufficiently

distinguished from the contained spermatozoon. The ciliated embryos of Alcyonella are also

described and figured, but the authors do not pursue their development into much detail, while

they consider them as identical with statoblasts in a particular stage of evolution, and deprived

of their external shell. The statoblasts themselves in Ahyonella and Fredcricella are described,

but the essential structure of an ovum is attributed to them, while some confusion has arisen

with regard to the statoblast of Loiihopus crystallinus, the body described as such being mani-

festly the statoblast of CristatelJa. A statement formerly made by M. Dumortier, that the

tentacula of Lophopus crystallinus are deprived of cilia, is repeated here ; it is asserted that,

instead of ciliary vibrations, the tentacula of this Polyzoon present a moniliform current, which

ascends one side and descends the other of each tentacle ; the appearance of these currents is

compared to that of an endless chain in uninterrupted motion, and attention is drawn to the

analogy of this phenomenon with that of the decomposition of water by the galvanic battery. I

have no doubt, however, that the phenomenon thus described is truly a case of ciliary vibra-

tion, and that the cilia have merely escaped the observer in consequence of some defect in the

microscope employed in their investigation. I have repeatedly had under my own observation

a species of Lophoims, which I do not hesitate to refer to M. Dumortier's species, and yet

I found the cilia in all cases perfectly distinct. An opinion previously expressed by M. Van
Beneden, when he thought he had seen apertures (" bouches aquiferes") for the admission of

water into the perigastric space, is here given up, and the source of the error pointed out.

Further, M. Van Beneden, now finding a testicle in the same cell with the statoblasts, modifies

his previous views as to the unisexualism of Alcyonella, and, comparing this Polyzoon to the

plants belonging to the twenty-third class of Linnceus, he suggests that male, female, and

hermaphrodite individuals may all coexist in the same coenoecium. On the whole, this

memoir of the learned Belgian naturalists, though in some respects incorrect, must be regarded

as the most important, in an anatomical point of view, of any which had as yet appeared.

In the same year (1848), Sir J. G. Dalyell published the second volume of his ' Rare and

Remarkable Animals of Scotland, '•j' and described in this work several species of fresh-water

Polyzoa, as inhabitants of that part of the British Islands. Dalyell is a truthful observer

and a graphical describer of the habits of the lower invertebrate animals, but he is not

* DuMouTiER et Van Beneden, Hist. Nat. des Polypes composes d'eau douce, 2'^ partie. Coqi-

plement au tome xvi des 'Mem. de I'Acad. Roy. des Sciences et Belles-lettres de Bruxelles/ 1848.

t Dalyell, ' Rare and Remarkable Animals of Scotland, represented from living subjects.' Lou-

don, 1817-8.
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always acquainted with the lahours of others in the same field ; and in the case of the

fresh-water Polyzoa, it is often extremely difficult to identify his species—a difficulty much

enhanced hy the want of exactness in his numerous figures. Under Lamarck's name of

Cristatella vagans, he describes the C. mucedo (Cuvier), and is the first after Gervais to figure

fully-developed specimens of this beautiful Polyzoon. Under the name of AlcyoneUa gela-

tinosa he describes the true Alcyonclla fungosa, while his Alcyonella stagnarum appears to be

the young condition of a PlumatcUa. His Plumatella repens would seem to include more

than one species, but neither from his descriptions nor figures is it possible to determine the

exact animal intended.

At the meeting of the British Association for 1849, I noticed the addition to the Irish

Fauna, of Lophopus crgstallinus, which I had found abundantly in the pond of the Zoological

Gardens near Dublin,* and described a new species of Plumatella (P. coralloides of the pre-

sent monograph) ; and on the same occasion I described the distribution of the nerves in

Phtmatclla repens.^

In January, 1850, I presented to the Eoyal Irish Academy, a memoir on the ' Natural

History of the genus Alcgonella.''^, This memoir contained a historical introduction to the

subject, recorded the addition to the British Fauna of the A. fiahellum of Van Beneden, and

gave a detailed account of the anatomy of A. fungosa. The muscles of this Polyzoon were

divided into eight distinct sets, the distribution of the nervous system was demonstrated, and

the structure of the locomotive embryos was described, and certain errors in the description

given by Meyen of these bodies were pointed out.

In the same year, Mr. Albany Hancoct, already well known by numerous important

papers on the anatomy of the IMollusca, but especially by his association with Mr. Alder in

their beautiful ' Monograph on the Nudihranchiata,' published an admirable paper on certain

species of fresh-water Polyzoa obtained in a small lake in Northumberland. § In this paper

the author gives a very full account of the anatomy of Plumatella, Fredericella, and Paludi-

cella, characterised by great accuracy, and illustrated by excellent figures, though in some

points, as already noted in the anatomical portion of the present work, I have found reason to

differ from his conclusions. He also draws attention to the resemblance between the arms of

the lophophore in the hippocrepian Polyzoa and the oral arms of the Brachiopoda, and com-

pares the arrangement and action of certain muscles in the two groups—important points

tending to throw light on the affinities of the Polyzoa. The same paper contains descriptions

of new species, which the author records under the names of Plumatella punctata, P.

Allmani, and Paludicella procumhens. After carefully considering Mr. Hancock's descrip-

tion of his Paludicella procumbeus, I cannot satisfy myself that the characters on which the

species is founded are sufficient to entitle it to he considered Ciistinct iwm P. Ehrenhergi

;

* Allman, On Lophopus crystallhms. ' Reports of British Association,' 1849.

t Allman, On the Nervous System and certain other points in the Anatomy of the Bnjozoa.

' Reports of British Association,' 1849.

+ Allman, The Natural History of the genus Alcyonella. ' Proceedings of Royal Irish Academy/

1850.

§ Hancock, On the Anatomy of the fresli-water Bryozoa, with descriptions of three new species.

'Ann. and Mag. Nat. Hist./ March, 1850.
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the most important difference, consisting in the greater number of tentacula, is founded on a

figure of Paludicella JEhrenberffi, given by myself some years before, and which having been

incorrectly engraved with too many tentacles, has thus unfortunately become a source of error

in Mr. Hancock's determination of the Northumberland species.

In the same year, I presented to the British Association a report on the state of our

knowledge of the fresh-water Polyzoa,* in which it was my object to give a detailed account

of the anatomy of these animals, and a synopsis, with diagnoses, of all the known species ; and

in the year 1852, I read, before the Royal Irish Academy, a memoir on the homologies of the

organs in the Tunicata and Polyzoa,! in which the fresh-water hippocrepian forms were

adduced as affording a means of clearing up some difficult points in the homological relations

of the two groups.

In 1851, we find several communications on the subject of the fresh-water Polyzoa of

Pennsylvania, presented by Dr. Joseph Leidy to the Academy of Natural Sciences of Phila-

delphia.J In these the author describes some new species of Plumatella, and two new

genera {Pectinatella, Leidy, and Uniatella, Leidy) of fresh-water Polyzoa.

In 1854, Leidy presented to the Academy an additional notice,§ in which, with an

amended diagnosis of Urnatella, he confirms the claim of this animal to rank as a distinct

genus of fresh-water Polyzoa ; while, at the same time, he describes another new species of

Plumatella. Leidy 's account of Urnatella is confined to a simple diagnosis, but the author

proposes to give, hereafter, a full description of the genus. Leidy 's communications on the

subject of the fresh-water Polyzoa must be regarded as among the most important contribu-

tions in a zoographical point of view which have of late years been made to this department

of natural history.

For some years past, I have continued to make the fresh-water Polyzoa the subject of

careful study, and the result has been the acquisition of many new facts, and the correction of

some errors into which I had previously fallen. The later additions which I have thus suc-

ceeded in making to our knowledge of these animals have been hitherto unpublished, and are

now, in the present monograph, for the first time made known.

2.

Habits of the Fresh-water Polyzoa.

Besides presenting well-marked differences in form, the fresh-water Polyzoa differ also

considerably from one another in their habits. Some delight in the pure clear water of

* Allman, Report on the present state of our kuowledge of the fresh-water Polyzoa. ' Report of

Britisli Association/ 1850.

j- Allman, On the Homology of the Organs of the Tunicata and the Polyzoa. ' Transactions of

the Royal Irish Academy,' vol. xxii, 1852.

+ Leidy, in 'Proceedings of the Academy of Natural Sciences of Philadelphia,' vol. v, pp. 261,

265, 321.

§ Id., vol. vii, p. 191.

10
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subalpine lakes or of rapid rivulets, where, by close adhesion to the under surface of stones,

they avoid the danger of being carried away by the current of the stream ; while others prefer

slowly running rivers or the sluggish waters of canals and ponds.

They are almost all light-shunning animals, loving the dark and gloomy recesses of the

lakes and rivers they frequent, where they may be found beneath the shade of aquatic plants,

or attached to the inferior surface of stones, or lurking under the arches of bridges where a ray

of direct sunlight never enters ; CristateUa alone delights in exposure to the full influence of the

solar beams, and may be seen basking upon the upper side of submerged stones, or creeping

over the stems of aquatic plants in the clear waters of lakes and ponds.

With the solitary exception of CristateUa, they are all, in their adult condition, utterly

incapable of locomotion, being then permanently attached to some fixed object ; CristateUa,

however, creeps about on the stones and plants of its native lake, and thus affords the only

instance as yet known of a truly locomotive Polyzoon.

Lastly, some are timid creatures, withdrawing into the recesses of their cells on the

slightest disturbance, and not again daring to venture forth until a long lapse of time has

convinced them that all is once more quiet without ; while others must be roughly handled

before they will think of retreating ; and the light-loving CristateUa rejoices in the constant

exposure of its plumy crown, no ordinary disturbance will force it to retire, it seems alto-

gether incapable of existing, except in the midst of the countless vortices which its ciliated

tentacula are for ever whirling around it.

General Geographical range of the Fresh-water Polyzoa.

The number of forms of fresh-water Polyzoa which, after careful comparison, I have

deemed it right to retain as distinct species, amount to twenty-one in all. Of these, sixteen

are British ; and of the remaining five, one has only been described as occurring in the fresh

waters of Belgium, while four are confined to the United States of America Of these four

American species, two constitute respectively the types of two distinct genera.

We do not, however, as yet possess a sufficient number of observations to entitle us to

advance any generalisation of much value as to the geographical distribution of the fresh-

water Polyzoa. The most northern point at which we have any positive information of

the discovery of a species is probably the neighbourhood of Stockholm (Baeck, in ' Acta

Holm., vii, 1745), while the neighbourhood of Nice (^Risso, 'Hist. Nat. de I'Europe Merid.')

would seem as far as is yet known to be the most southern limit of the group in the Eastern

Hemisphere, and Philadelphia (Leidy, ' Proceed. Acad. Nat. Sci. of Philadelphia,' vols, v and

vii) to be the most southern 1 mit at which we have any record of a fresh-water Polyzoon

having been discovered in the Western Hemisphere. Vlademir, in Central Russia, where

AlcyoneUafungosa "was ov\gii\a\\y found by Pallas (Pallas, in ' Nov. Comm. Petr.,' 1768), is the
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most eastern point, while Philadelphia (Leidy, 1. c.) must for the present be viewed as the

extreme limit towards the west.

The species, so far as we are as yet acquainted with their distribution, are thus confined

to the North Temperate Zone, not one having been recorded as occurring south of the Medi-

terranean in the Old World, or of Philadelphia in the New. It is by no means improbable

that they also exist in warmer latitudes, and we cannot but be surprised that they should

have escaped the explorations of the numerous naturalists who have examined the regions

lying further towards the tropics. We know that the fresh-water tanks in India have been

subjected to examination, both botanically and zoologically ; and though we should naturally

expect to find the fresh-water Polyzoa luxuriating in such a habitat, none of the naturalists

who have described the productions of these reservoirs make any mention of them ; and yet

the species of SpongiUa which abound there, and whose European representatives are so

frequently found associated with Polyzoa, have . been made the subject of interesting and

elaborate investigations.

The United States of America appear to be especially rich in the fresh-water Polyzoa ;

and when we bear in mind, that it is but lately that these animals have received the attention

of American naturalists, while but a small portion of that part of the world has hitherto

been examined with special reference to them, and that nevertheless—though all the European

species have not yet been recorded as living there—two entirely new generic types have been

brought to light, while many of the species found present a state of luxuriant development

of which we know nothing in the Old World,—when we bear in mind all these facts, we

can scarcely avoid the belief that North America will yet prove the grand metropolis of

the tribe.

Further facts must be obtained, before we can arrive at any generalisations of much

importance regarding the altitudinal distribution of the Polyzoa. All the British fresh-water

species occur in these islands at the level of the sea, and most of them have also been met

with in our alpine and subalpine lakes. I have found Plumatella repens and P. fruticosa

in Lac Leculejo in the Pyrenees, at an altitude of 4-590 feet ; and P. repens in Lac d'Aul,

another Pyrenean lake, at an altitude of about 6500 feet, which is the greatest elevation at

which any Polyzoon has as yet been recorded.

The depth at which the fresh-water Polyzoa occur in the waters frequented by them is

never considerable. I have met with PhmateUa jugalls attached to the long petioles of

Nymphaa alha, in the waters of a sluggish canal, at about four feet below the surface ; but in

most instances, the fresh-water Polyzoa will be found at much less depths, and frequently at

the very surface, attached to the under side of floating leaves, or upon the .stones at the margin

of lakes, where they are exposed to the ripple as it breaks upon the shore.
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4.

Condensed Synopsis of the Orders, Sub-orders, Families, and Genera.

The fresh-water Polyzoa admit of being divided into eight generic groups. The discri-

mination of these is very easy in the living animal ; but as some of the genera are founded on

the form of the polijjnde alone, the ccencecium not presenting one character which can be

employed for the purposes of distinction ; while in others the form of the entire animal is

so changed by death, as to render it almost utterly incapable of conveying any idea of what it

had been, we are in most instances obliged to examine the animal in a living state before we

can form any safe opinion as to even the genus to which it belongs.

The following is a condensed synopsis of the orders, sub-orders, families, and genera of

fresh-water Polyzoa

:

Okdeks.* Sub-Obders. Families. Geneua.

Eh

1-:;

o
o
-<

(^

K
Ph

O

O

LOPHOPEA.

v_

f Coenoeciutn "|

free, loco- LCristatellid^.
motive. I

Cristatella.

/'Coenoecium massive ; 1

ectocyst g^latinoid
; p^^^.^^^^jj^_

'' Lopbopbore
witb two
long arms.

CcEnoecium 1 „
rooted.

I
Plomatellid^.

statoblasts orbicular, i

witb marginal spines. J

Ccencecium sacciform;

ectocyst gelatinoid
;

statoblasts oval, des-

titute of spines.

Ccencecium tubular,
]

tubes united ; ec-

tocyst pergamenta'

ceous.

Lophopus.

Alcyonella.

Ccencecium tubular,|

tubes distinct ; ec- \ ni i n
,

'
, / Plumatella.

tocyst pergamenta-
ceous.

Arms of Jo-

1

phopbore >

obsolete. J

URNATELLEA.

PALUDICELLEA.

Urnatellid^.

PALUDICELLIDiE.

Fredericella.

Urnatella.

Paludicella.

* For tbe characters of the Orders and Sub-Orders see Table,



77

5.

Diagnosis, Synonymy, and Natural History of the Genera and Species.

CRISTATELLID^.

Genus I. Cristatella, Cuvier, 1798.

Name.—A diminutive noun formed from crista, a crest, in allusion to its tentacular plume.

The genus Cristatella was established by Cuvier, for the little animal originally described

by Eijsel under the title of " Der Kleinere Federbusch Polyp mit dem ballenformigen

Korper." Its characters were given in the ' Tableau Elementaire des Animaux,' published

in 1798, and it is the first generic group constituted for any of the fresh-water Polyzoa,

hitherto all confounded together in discordant and unzoological associations. Rosel's animal,

however, was unknown to Cuvier, except from the figures and descriptions left us by its

discoverer ; and it was not until Turpin and Gervais many years afterwards rediscovered it,

having hatched it from statoblasts found in the Canal d'Ourcq, in the city of Paris, that any

additions were made to the original account left us by Eosel. Still, however, nothing was

known of the animal but in its young and partially developed state, and it was only afterwards,

when adult and fully formed specimens were met with, that the real nature of this beautiful

Polyzoon was properly understood.

The genus, which includes as yet but a single species, may be thus characterised

:

Generic character.—Coenoecium sacciform, hyaline, with a common flattened discadapted

for locomotion ; orifices placed on the surface opposite to the disc, and arranged in several con-

centric marginal series. Statoblasts orbicular, with an annulus and marginal spines.

Species unica. Cristatella mucedo, Cuvier. PI. I.

Specific character.—Same as that of the genus.

Synonyms.—1755. Ber Kleinere Federbusch-Polyp. Eosel, Insect. Belustig. Supp., p. 559,

tab. 91. (Original figure.)

1766. La seconde sorte de Pobjpes a Bouquets. Ledermuller, Amusm. Mic. 2''''cinq.,

p. 94, pi. 87. (The figures are imperfect copies from Rosel.)

1798. Cristatella mucedo. Cuvier, Tab. Elem., p. 656.

1816. Cristatella vagans. Lamk., An. sans Vert., 1st edit., vol. ii, p. 97.

1817. Cristatella mucedo. Cuv., Regne A., 1st edit., vol. iv, p. 68.

1820. Cristatella vagans. Schweigger, Ilandbuch der Naturg. p. 423.

1824. Cristatella vayans. Lamouroux, Enc. Metli. Zoopli., p. 226, pi. 472.

(Figures copied from Rosel.)
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1824. Cristatella vagans. Goldfuss, Naturhistoriscli Atlas. (Figures copied from

Roscl.)

1828. Akyonella, secundus evolutionis gradus. Raspail, Hist. Nat. de FAleyou. fluv.,

Mem. dc la Soc. d'Hist. Nat. de Paris, vol. iv, p. 129.

1830. Cristatella mucedo. Cuvier, Keg. An., 2d edit., vol. iii, p. 296.

1834. Cristatella mirabilis. Dalyell, Rep. Brit. Assoc., p. 604; and Edinb. Nevv

Phil. Journ., vol. xviii, p. 414.

1834. Cristatella vagans. De Blainville, Man. d'Act., p. 489, pi. 85, fig. 7. (Figure

copied from Rosel.)

1834. Cristatella vagans. De Blainville, Diet. Sc. Nat., art. Cristutelle, fig. 7.

(Figure copied from Rosel.)

1836. Cristatella vagans. Lamarck, An. sans Vert., 2d edit., vol. ii, p. 110.

1837. Cristatella mucedo. Turpin, Ann. Sc. Nat., 2d series, tom. vii, p. 65, pi. 2, 3.

(Original figures.)

1837. Cristatella mucedo. Gervais, Ann. Sc. Nat., 2d series, tom. vii, p. 77, pi. 4.

(Original figures.)

1838. Cristatella mucedo. Jolmston, Brit. Zooph., 1st edit., p. 308, pi. 43. (Figures

copied from Turpin.)

1839. Cristatella mucedo. Gervais, Ann. rran9. et Etrang. d'Anat., tom. iii, p. 133.

1840. Cristatella moisissure. Gervais, Diet. Sc. Nat. Suppl., art. Alcyonelle, Planches

Supplementaires, Pol. fluviatiles. (Original figures.)

1843. Cristatella mucedo. Thompson, Rep. Brit. Assoc, p. 285.

1844. Cristatella mucedo. Allraau, Ann. of Nat. Hist., vol. xiii, p. 330.

1846. Cristatella mucedo. Allman, Rep. Brit. Assoc, Trans, of Sect., p. 88.

1847. Cristatella mucedo. Johnston, Brit. Zooph., 2d edit., p. 387, pi. 73. (Figures

copied from Turpin.)

1848. Cristatella mucedo. Van Beneden, Bryoz. Fluv. de Belg., p. 16 ; Mem. de

I'Acad. Roy. de Belgique.

1848. Cristatella mirabilis. Dalyell, Rare and Remarkable Animals of Scotland,

vol. ii. (Original figures.)

Iconoffraphif.—The original figures are those of Rosel, Turpin, Gervais in ' Ann. Sc. Nat.,'

Gervais in ' Diet. Sc. Nat.' Suppl., and Dalyell.

Habitat.—In clear lakes and ponds, where it creeps slowly over the upper side of sub-

merged stones and the stems of aquatic plants, delighting in sunlight.

Localities.—British: A raillpond near Little Baddow, Essex; Union Canal, Edin-

l)urgh ; a beautiful little subalpine lake near Glandore, County Cork ; Lakes of Killarney,

Grand Canal, Dublin ; a lake near Armagh, and several other Irish localities. G. J. A.—
Duddingston Loch, near Edinburgh ; Coklingham Loch, Berwick ; a garden pond at Binns

House, Linlithgowshire. Sir J. G. Dah/ell.

Foreign: Lake of Lucerne; "Grand Etang," Fontainbleau. G. J. A.—Near Paris.

Gervais and Turpin.—Belgium. Van Beneden.—Germany. Rusel.

The first perfectly developed specimen of Cristatella mucedo was described in 1834, by

Sir John Graham Dalyell, who discovered it near Edinburgh, and perceiving it to be so very
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different fi-om previous descriptions and figures, looked upon it as a new species, and named it

C. mirahilis* Adult specimens have since been found liy INI. Gervais, and I have met with

them in abundance in Ireland, and in other jDarts of the British Isles.

A more interesting and beautiful animal than a fully developed specimen of Cristatella

mncedo can scarcely be imagined. The entire colony is of an oval shape, convex above and

flat below, where it attaches itself to neighbouring objects. Upon the convex surface are

arranged the orifices through which the polypides emerge, they are placed near the margin,

and run round the entire coencecium in three regular concentric series, which alternate with

one another, and leave an oval space in the centre where no orifices exist.

In the middle of the flattened under surface is an oval disc, resembling the foot of a

gasteropodous mollusc ; on this disc, which is contractile, and admits of frequent change of

shape, the colony adheres to neighbouring objects, or creeps about on the submerged leaves

and stems of aquatic plants. From the edges of the disc a flat space extends outwards,

passing beyond the external series of orifices in the form of a projecting margin, whose interior

is occupied by a series of tubular cells or chambers, visible through the translucent skin, and

extending in a radiating direction from the disc outwards, but possessing no external opening.

The tentacula are about eighty in number, being more numerous than in any other known

Polyzoon, except, perhaps, Pectinatella, Leidy. The coencecium is of a dull yellow, or sienna

colour. The polypide is nearly of the same colour, with the exception of the intestine, which,

in well-fed, healthy specimens, is light bluish-green.

The largest specimens measure about two inches in length and a quarter of an inch in

breadth, and, with the polypides extended, are, at the first glance, not unlike certain hairy

caterpillars, or, as M. Gervais has aptly enough suggested, the silk fabric known by the

name of Chenille. Such large specimens are very sluggish, and change their place with

reluctance, at least when kept in confinement ; but specimens of about half an inch in length

creep about on the sides of the jar in which they are preserved at the rate of several inches in

the day ; they generally prefer keeping near the surface of the water, and seem to be much

under the influence of light; indeed, while the greater number of the fresh-water Polyzoa lurk

on the under surface of stones and in dark recesses, Cristatella loves to expose itself to the

full light and warmth of the sun. It differs, moreover, from all the Polyzoa with whose

habits I am acquainted, in the constant pleasure it takes in maintaining its polypides in the

exsei'ted state ; these, indeed, must be very roughly handled to cause them to withdraw into

their cells ; and the annoyance is no sooner removed than they again emerge. This exquisite

little Polyzoon seems, in fact, capable of existing only under the full influence of light, and in

the midst of the innumerable vortices excited in the surrounding water by the vibratile cilia of
»

its tentacles.

The statoblasts are very characteristic. They are about ^K of an inch in diameter,

exclusive of the marginal spines, and, with the exception of the statoblasts of Pectinatella,

which they closely resemble, are larger than those of any other fresh-water Polyzoon. They

are also, with the same exception, the only ones having an orbicular shape. One face is a

little more convex than the other. The annulus is wide, very distinctly cellular, and of a

light yellow colour. The disc is deep reddish-brown, and elegantly mamillated. The spines

* ' Report of Meeting of British Association, held at Ediuhiirgh, 1831.'
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spring from both faces of the disc, just -within the annulus, and thence radiate outwards,

extending for some distance beyond the margin. The spines springing from the more convex

face are somewhat longer and more numerous than the others, and ahemate with them. All

the spines are terminated by two, three, or four curved hooks resembling grappling-irons.

Towards the end of summer, the statoblasts occur in considerable numbers in the interior of

full-grown specimens, and are visible through the transparent tissues of the animal. On the

death and decay of the coencecium they are liberated, when they become attached, by means of

their hooked spines, to various aquatic plants, and ultimately open for the escape of the young,

by the separation of the two faces, at the commencement of the following summer. The young,

on its escape from the statoblast, is at first solitary, but is rapidly multiplied by the pro-

duction of gemmse.

I have never met with Cristatella later than the autumn ; it seems to be strictly annual in

its duration.
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PLUMATELLID^.

Genus II. Pectinatella, Leidy, 1851.

Name.—A diminutive noun, formed from pecten, a comb, in allusion to the form of its

tentacular crown.

In the ' Proceedings of the Academy of Natural Sciences of Philadelphia ' for September,

1851, a new fresh-water Polyzoon is described by Dr. Joseph Leidy, under the name of

Cristatella magnifica. The statoblasts of this animal resemble those of Cristatella 7nucedo,

and it was this character which induced Leidy to refer his new Polyzoon to the genus Crista-

tella. It is not, however, furnished with a disc fitted for locomotion, and it has the orifices

scattered irregularly over the surface, characters which bring it very near to Lophojjus, but

which at once exclude it from the genus to which Leidy had referred it. Of the untenableness

of this association the author became almost immediately aware, and, in the next number of

the ' Proceedings,' he instituted for it a new genus, with the following diagnosis :

Generic character.—" Coencecium massive, gelatinoid, hyaline, fixed, investing bodies
;

orifices arranged in irregular lobate areolae upon the free surface. Lophophore crescentic.

Ova (statoblasts) lenticular, with an annulus and marginal spines." Leidy.

Species unica. Pectinatella magnifica, Leidy.

Specific character.—Same as that of the genus.

Synonyms.—1851. Cristatella magnifica. Leidy, Proc. Acad. Nat. Sci. of Philadelphia, Sept.,

1851.

1851. Pectinatella magnifica. Leidy, Proc. Acad. Nat. Sci. of Philadelphia, Nov.,

1851.

Iconography.—No published figure.

Habitat.—"Ditches and sluggish streams; found only in shady situations; always

incrusting dead branches of trees." Leidy.

Localities.—" About Philadelphia." Leidy.

It is greatly to be regretted that we have no published figure of this beautiful Polyzoon,

which must well deserve the name by which the species is designated. Dr. Leidy gives us the

following more detailed description of it

:

" Polypidom massive, incrusting bodies, from a few inches to several feet in length, by a

few lines to two inches in diameter; gelatinoid, consistent, hyaline, with numerous polypi upon

11
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the free surface arranged in close irregular areolae. Polypi furnishetl with two lohes, conjoined

together in the form of U, enclosing the mouth at the base, and having, diverging from the

margin, from 50 to 80 sigmoid tentacula arranged at the summit in the double outline of

U, with the extremities of the arms of the latter inclining towards each other ; lip elevated,

with the base of the tentacular lobes and the lower-fourth of the inner margin of the tentacula

in the vicinity of the mouth, lake or dark rose-red colour; oesophagus colourless; stomach

longitudinally folded, yellowish-brown ; rectum dilatable, hyaline, its extremity slightly pro-

jecting, but retractile ; length from the bottom of the stomach to the top of the extended ten-

tacula, 1| line ; long diameter of tentacular expanse, i to J of a line ; length of tentacula, iV

of an inch ; breadth, -njW of an inch.

" Ovum (statoblast) lenticular, brown, enclosed at the margin by a brownish-white

annular cellular sheath, ^J^ of an inch deep upon one side, ^o of an inch on the other, fur-

nished at its outer edge with 14 to 16 appendages, ^J^ inch long, terminating in a double,

rarely a triple, booklet. Ovum (statoblast), with its sheath, thin, discoidal, bent, ^V inch

broad, with its appendages enveloped in a hyaline, albuminoid mass ; when ripe, floating.

" The surface of the polype mass has the appearance of being covered with a dense mucor

from the numerous tentacula projecting from it. Immediately beneath this, is a layer having a

faint roseate hue, from the red colouring in the vicinity of the mouth of the polypi; then suc-

ceeds a layer of a dirty-yellowish colour, arising from the stomachs of the animals ; beneath

which are numerous opaque, white, yellowish, and brown spots, which are ova in various

stages of development ; and, finally, the greater depth of the mass consists of a perfectly

hyaline, consistent, gelatinoid substance.

" The animal is not so irritable as Phimafella, but is, like it, capable of entirely

retracting within its tube, in which state the stomach appears transversely wrinkled.

" The ova, as they are detached from the mass, rise nearer to the surface of the water,

and float."

The luxuriance of growth of PectinatcUa magnijica in the only locality which has as yet

been recorded for it, is especially worthy of attention. It would seem, indeed, that the masses

formed by it attain to a size which surpasses that of any other species. It is certainly one of

the noblest of the fresh-water Polyzoa ; and it is much to be hoped that its discoverer will not

long delay in giving us a figure, with anatomical details, of so beautiful and interesting an

animal.
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Genus III. Lophopus, Dumortier, 1835.

Name.—From \6(pof, a crest, and wow, a foot.

In a historical point of view, Lophopus is the most interesting genus of the entire class.

The " Polype a Panache," discovered by Trembley, in 1741, was the first Polyzoon of which

we have any record. It long continued to be confounded with species of Plumatella and

Alcyonella, until Dumortier, rediscovering it in 1834, and perceiving its distinctness, assumed

it as the type of a new genus, and described it under the name of Lophopus crystalliniis.

Though the characters given by Dumortier to his new genus are not entirely correct, yet with

some alterations in his diagnosis, Lophopus must be preserved as a well-marked and easily

characterised generic form.

Shortly after the original discovery of the " Polype :\ Panache," the same animal was met

with in England by Baker, who described it under the appellation of the " Bellflower animal."

M. Van Beneden believes Baker's animal to be distinct from that of Trembley, and describes

it by the name of Lophopus Bakeri ; but there are certainly no grounds for this distinction.

Indeed, I am convinced that the animal called L. Bakeri by Van Beneden, and which has

been so beautifully figured by this naturalist, is entirely identical with L. crystallinus ; I

must therefore still consider the genus as consisting of but a single species, the oiiginal

" Polype a. Panache '' of Trembley.

Generic character.—Coencecium sacciform, hyaline, with a disc which serves for attach-

ment but not for locomotion ; ectocyst gelatinoid ; orifices scattered. Statoblasts elliptical,

with an annulus, but without marginal spines.

Species unica. Lophopus cri/stallinus, Pallas. PI. II.

Specific character.—Same as that of the genus.

Synonyms.—1744. Polype a Panache. Trembley, Mem. sur les Pol. d'eau douce, p. 210,

tab. 10, figs. 8, 9. (Original figures.)

1746. Polype a Panache. Bteck, Acta Suecica, p. 198, tab. G, figs. 3, 4. (Figures

copied from Trembley.)

1753. Bell-flower Aniniul. Baker, Employment for the Microscope, p. 30G, pi. 12,

figs. 15-22. (Original figures.)

1766. Tubularia crystalUna. Pallas, Elenchus Zooph., p. 88.

1767. Ttibularia campanulata. Limiseus, Syst. Nat., edit. xii.

1789. Tubularia reptans. Linn., Syst. Nat. cura Gmelin, p. 3835.

1789. Campanulated Tubularia. Shaw, Nat. Miscel., tab. 354. (Original figure.)

1806. Tubularia campunulata. Turton, Linn., Syst. Nat., vol. iv, p. 668.

1816. Plumatella cristuta. Lamarck, Hist, des An. sans Vert., 1st edit., vol. ii,

p. 107.
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1820. Plumatella cristata. Schweigger, Handbuch der Naturg., p. 424.

1821. Naisa reptans. Lamouroux, Exp. Metli., p. 16, tab. 6S, figs. 3, 4. (Figures

copied from Trembley.)

1824. Naisa reptans. Deslongchamps, Encyc. Meth. Zooph., 1824, p. 561.

1826. Plumatella cristata. Blainville, Diet. Sci. Nat., torn, xlii, art. Plumatella.

1828. Alcyonella, tertius evnlutionis gradus. Raspail, Hist. Nat. del'Ale. Fluv., Mcin.

de la See. d'PIist. Nat. de Paris, vol. iv, p. 129.

1834. Plumatella cristata. Blaiuville, Mau. d'Aetiu., p. 490.

1835. Lophopus cr?/stullinus. Duraortier, Bull de I'Acad. de Brux., 1835, p. 424,
'

pi. 5, 6. (Original figures.)

1836. Plumatella cristata. Lamarck, An. sans Vert., 2d edit., vol. ii, p. 122.

1837. Plumatella camimnulata. Gervais, Ann. Sc. Nat., 2d ser., tom. vii, p. 78.

1838. Alcyonella stagnorum. Johnston, Brit. Zoopli., 1st edit., p. 311, fig. 48, p. 314.

(Figure copied from Trembley.)

1839. Plumatella crystallina. Gervais, Ann. Franf. et Etrang. d'Anat., tom. iii,

p. 134.

1844. Alcyonella stagnorum. Allman, Ann. Nat. Hist., vol. xii, p. 330.

1847. Alcyonella stagnorum. Johnston, Brit. Zooph., 2d edit., p. 391, fig. 73,

p. 395. (Figure copied from Trembley.)

1848. Lophopus crystallinus. Van Beneden, Sur les Bryoz. fluv. de Belg., p. 23,

Mem. de I'Acad. Roy. de Belg.

1848. Lojihajms Bakeri. Van Beneden, Sur les Bryoz. fluv. de Belg., p. 24, pi. 2,

Mem. de I'Acad. Roy. de Belg. (Original figure.)

1849. Lopihopus crystallinus. Allman, Rep. Brit. Assoc., Trans, of Sect., p. 72.

Iconof/raphy.—The original figures are those of Trembley, Baker, Shaw, Dumortier, and

Van Beneden.

Habitat.—In ponds and ditches, where it attaches itself to the submerged parts of

Lemna, Sparganium, and various other aquatic plants, avoiding exposure to bright sun-

light.

Localities.—British : Abundant in a millpond near Little Baddow, Essex ; a pond in

the Zoological Gardens, Dublin ; abundant. G. J. A.— In the water by the side of the

^Yillow-walk, Chelsea, and in various waters in the neighbourhood of London. Shaw.

Foreign: Holland. Trembley.—Belgium. Dumortier and Vmi Beneden.

When removed from the water, L. crystallimis appears immersed in a transparent

gelatinous investment which envelopes the entire colony, leaving only the orifices free. This

investment, which, as has been already shown,* is really a delicate transparent membrane

filled with a fluid and representing the ectocyst, may be easily removed ; and, indeed, specimens

kept for some time in confinement may often be found quite freed from it. I cannot help

thinking that the specimens observed by M. Van Beneden, and described by this naturalist

as destitute of the investment in question, were only accidentally in this state, Avhich I believe

is never presented by freshly captured, healthy individuals.

* Vide supra, p. 14.
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Full-grown specimens have the endocyst deeply lohed, so as to cause it to present a

kind of palmate appearance. The intervals of the lobes, however, are nearly filled by the

gelatinoid ectocyst. Young specimens are not lobed, and then they correspond to the "Bell-

flower Animal " of Baker.

Both Baker and Van Beneden ascribe to this animal a power of locomotion. To the

existence of this power, however, my own observations are opposed ; the colony is certainly

very easily detached, and will when all is quiet again readily fix itself, so that a passive change

of place may in this way be effected ; but though I have had numerous specimens constantly

under my eyes, I have never witnessed anything like the active locomotion of Cristatella.

The ectocyst is perfectly colourless and transparent, the endocyst and polypides are pale

brownish-yellow.

The statoblasts are larger than those of any other fi-esh-water Polyzoon, except Cris-

tatella. They are of an elliptical form, with the long diameter prolonged at each extremity

into a short acute point.

L. aysTallinus is one of the largest of the Polyzoa, and this circumstance, together with

the transparency of the ccencecium, renders it peculiarly well adapted for examining the

structure of the class.

In many cases the perigastric space in LojjJtopus was found to contain numerous spherical

bodies (PI. II, figs. 16—23), which floated freely in the perigastric fluid, where they were

rapidly whirled about under the influence of the currents. They varied much in size, some

being about the tj'ojj of an inch in diameter, while others were as large as an ordinary Folvox

glohator. Some were seen to consist in a spherical transparent cell, with nearly colourless

granular contents, involving numerous minute spherical bodies, apparently young cells ; these

contents were aggregated on the inner surface of the wall, where they constituted a thick,

somewhat irregular layer. In other cases the contents were seen to be entirely resolved into a

brood of young cells, which completely filled the parent-cell ; while in the largest individuals

these secondary cells might themselves be seen in various stages of growth and subdivision,

some presenting the appearance of a little spherical granular mass with visible nucleus, but

without distinct cell-wall, others somewhat larger, with the cell-wall become distinct, and

others in which the granular contents had retired from the cell-wall towards the centre of the

cell, where they were to be seen surrounded by a colourless fluid. In a still further stage the

contents had become divided into two masses, while in still more advanced cases each of these

masses might be seen again dividing into two others, the subdivision being preceded by the

appearance of two nuclei in each mass. The whole of this brood of young cells was ultimately

liberated by the rupture of the large parent-cell, and then floated away in the perigastric fluid.

That the bodies now described had no necessary connection with the Polyzoon in whose

interior they occurred, must, I think, be admitted ; their presence is, without doubt, purely

parasitical.
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Genus IV. Alcyonella, LamarcK; 1816.

Name.—A diminutive noun, formed from Alcyonium, a genus of marine Actninozoal

Radiata.

The animal originally described by Pallas, under the name of Tuhiilaria fungosn, and

by Bruguiere under that of Alcyonium Jluviatile, was assumed by Lamarck as the type of a

new genus which he named Alcyonella ; but, deriving its characters from the very incorrect

description and figures of Bruguiere, Lamarck's definition of the genus is necessarily

erroneous,

Some naturalists insist on the identity of the genera Alcyonella and Plumatella, and go

so far as to maintain that the animal described under different names, by Pallas, Bruguiere,

and Lamarck, possesses no essential character to distinguish it even specifically from P. repens

or P. campannlata, the difference being solely the result of accidental causes—especially the

form and size of the object to which it is attached—operating on it during its growth, and thus

influencing its development. The author who has most elaborately defended this view is

M. Raspail, and a similar opinion has been advocated by Ehrenberg and Siebold. After,

however, much attention to the subject, 1 have satisfied myself that there are sufficient

grounds for keeping the two groups generically distinct. It is quite true that, in its young

state, Alcyonella has its tubes distinct, creeping along the surface of the supporting body, and

in this condition, I admit that it cannot be distinguished from a Plumatella, but it is only in

its early youth that it presents this form. Plumatella, on the other hand, preserves a dis-

tinctness of its tubes throughout its whole existence. I have found very large specimens of

Plumatella under precisely the same circumstances as those in which we meet Alcyonella, and

yet without the slightest tendency to assume the form of the latter genus. Another argument,

which strongly supports the view here taken, is derived fi'om the fact that Alcyonella has not

yet been detected in Ireland,* though Plumatella rejyens is exceedingly abundant throughout

the island, frequently presenting the utmost luxuriance, and yet invariably preserving a total

distinctness of its tubes, no matter what the form or size of the object on which it grows.

In distinguishing the species of Alcyonella, 1 have employed characters drawn chiefly

from the general habit of the animal, the structure of the coenoecium, and the shape of the

statoblasts. We have seen, in the anatomical section of this monograph,-|- that the ectocyst

in the genera Alcyonella and Plumatella sometimes presents upon its surface the appearance

of a transparent longitudinal furrow running along the length of each tube, commencing in

the vicinity of the orifice as a triangular notch-like space, and passing into a prominent keel as

* In my Synopsis, published in the 'Annals of Natural History,' IS-tt, I recorded Alcyonella

stagnonim as a native of Ireland. The animal, however, there alluded to under this name is really

the Polype a Panache ; and I was led into this error from adopting at that time the opinion of llaspail,

Johnston, and other naturalists, that Trembley's animal was identical with the A. staynorum of

Lamarck.

f Vide supra, p. 13.
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it recedes from this point. The presence of the longitudinal furrow constitutes an important

specific character, and its value is enhanced by its being of easy application ; it occurs in two

out of the three species of Alcijonella.

Another very valuable cliaracter is obtained from the shape of the statoblasts. The

ordinary or free statoblasts, both in Alcyonella and Plumatella, present two different shapes

;

in some species they are broadly elliptical, the diameters of the ellipse being to one another

pretty nearly in the ratio of 2 : 3 ; in others again they are narrow, the diameters bemg

nearly as 1 : 2. The terms broad and elongated therefore, as applied to the ova in the

following diagnosis, are to be understood as expressing this difference of shape.

Generic character.—Coenoecium composed of membrano-corneous branched tubes, which

adhere to one another by their sides ; orifices terminal. Statoblasts elliptical, with an aunulus

but without marginal spines.

Number of known species three.

1. Alcyonella fungosa, Pallas. PI. III.

Specific character.—Coenoecium fungoid, formed of numerous branched vertical tubes

destitute of a furrow. Statoblasts broad.

Synonyms.—1768. Tuhularia fuiKjosa. Pallas, Dcscript. Tub. Fung. Nov. Comment. Acad. Sci.

Imp. Petropol. torn, xii, p. 5Go, tab. 14. (Original figures.)

1782. Sponffia lacustris. Scbmiedel, Icones Plantarum et Anal. Partium.

1786. Leucophra heteroclita. Miiller, Animal. Infusor. p. 158, tab. 22, fig. 27-31.

(Locomotive embryo, original figures.)

1789. Alcyonium fuviatile. Bruguiere, Encyc. Metb. 1789, p. 24, pi. 472, fig. 3.

(Original figure, bad.)

1802. Alcyonium fliwiatile, Bosc. Vers. vol. iii, p. 132.

1816. Alcyonium fluviatile. Lamouroux, Pol. flex. p. 354.

1816. Alcyonella stagnorum. Lamarck, An. sans Vert. 1st edit. vol. ii, p. 102.

1820. Alcyonella stagnorum. Scliweigger, Handbuch der Naturg. p. 423.

1821. Alcyonella stagnorum. Lamouroux, Exposit. Metb. p. 71, tab. 76, fig. 5-8.

(Figures copied from Bruguiere.)

1824. Alcyonella stagnorum. Lamouroux, Enc. ]SIetb. 1824, Zoopb. p. 38.

1828. Alcyonella fluviatilis vel A. uttimus evolutionis gradus. Raspail, Hist. Nat.

de 1'Alcyonella fluv., Mem. de la Soc. d'Hist. Nat. de Paris, torn, iv,

p. 130, pi. 12-16. (Original figures.)

1828. Alcyonella stagnorum. Meyen, Isis, torn, sxi, p. 1225, pi. 14. (Original

figures.)

1831. Alcyonella stagnorum. Ehrenberg, Symbolae Physicse Evert. Dec. 1, Pol.

fol. a.

1834. Alcyonella stagnorum. Blainville, Man. d'Actiu. p. 491, pi. 85, fig. 8.

(Figure copied from Raspail.)
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1835. Alcyonella stagnorum. Carus, Tabulae Illustrantes, pars 3, torn. 1. (Figure

locomotive embryo, copied from Meyen.)

1836. Alcyonella stagnonmi. Dumortier, Mem. sur les Pol. comp. d'eau douce, p. 24.

183G. Alcijonella stagnorum. Lamarckj An. sans Vert., 2d edit,, vol. ii., p. 116.

1837. Alcyonella stagnorum. Teale, Trans. Phil, and Liter. Soc. of Leeds, vol. i,

part 1, p. 116, pi. 13. (Original figure.)

1837. Phimatella campanulata, var. B. dumetosa. Gervais, Ann. Sc. Nat., 1837, p. 78.

1838. Alcyonella stagnorum. Johnston, Hist. Brit. Zooph., 1st edit., p. 311, pi. 45.

(Figures partly original, and partly copied from Raspail.)

1839. Alcyonella fluviatiUs. Gervais, Ann. Franc, et Etrang. d'Act., tom. iii, p. 135.

1839. Alcyonella. Van Beneden. Bull, de I'Acad. de Brux., tom. vi, part 2, p. 276,

figs. 3, 3'. (Original figures.)

1840. Alcyonella fluviatiUs. Gervais, Diet. Sci. Nat. Suppl. art. Alcyonelle.

(Original figures.)

1847. Alcyonella stagnorum. Johnston, Brit. Zooph. 2d edit. p. 391, pi. 74.

(Figures partly original, partly copied from Raspail.)

1848. Alcyonella stagnorum. Siebold, Lehrbuch der Vergleich. Anat., § 38. note 1

;

§ 40, note 2 ; ^43, note 4.

1848. Alcyonella fungosa. Van Beneden, Recherch. sur les Bryoz. fiuv. de Belg.,

p. 18, Mem. de I'Acad. Roy. de Belg., 1848.

1848. Alcyonella fungosa. Dumortier et Van Beneden, Hist. Nat. des Pol. comp.

d'ean douce, ilera. servant de complement au tom. xvi des Mem. de I'Acad.

Roy. des Sci. de Brux. (Original figures.)

1849. Alcyonella anceps. Dalyell, Rare and Remark. Anim. of Scotland, vol. ii.

(Original figures.)

1849. Alcyonella gelatinosa. Dalyell, Rare and Remark. Anim. of Scotland, vol. ii.

(Original figures.)

Alcyonella fungosa. Allman, Proc. Roy. Irish Acad., vol. iv, p. 470.

Iconography.—The original figures are those of Pallas, Milller (embryo), Bruguiere,

Schmiedel, Easpail, Meyen, Teale, Johnston, Van Beneden (Bull, de I'Acad. de Brux., 1839),

Van Beneden (Mem. de I'Acad. de Brux., 1848), Dumortier and Van Beneden (Hist. Nat. des

Pol. Comp.), Dalyell.

Habitat.—Stagnant and slowly running waters, canals, &c., attaching itself to stones,

floating timber, and submerged branches of trees ; loving obscure places.

Localities.—British: Regent's Canal, London, attached to the sides of the docks,

abundant; Chelmar Canal, Essex, abundant. G. J. A.—London and East India Docks, on

the Thames, attached to floating timber, abundant. Mr. Busk, Mr. Quckett, Mr. Bowerhank,

and G. J. A.—In brackish water, near Ipswich. Mr. Wigham.— Near Leeds. Mr. Mathew-

man.—Berwickshire. Sir J. Graham Dalyell.— It is, probably, generally distributed through

England. No Irish locality.

Foreign.—France. Bruguiere, Raspail, Gervais.—Belgium. Van Beneden (Bull, de

I'Acad. de Brux.) Dumortier and Van Beneden (Hist. Nat. des Pol. comp.)—Germany,

Meyen.—Russia. Pallas.
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Alcyonclla fungosa presents itself in the form of bro-wn fungoid masses of very variable

size and shape, attached to the surface of different fixed objects, as stones, pieces of wood,

fresh-water shells, &c. The masses frequently acquire a considerable size, weighing upwards

of a pound. They are often irregularly lobed, and when they grow upon the surface of a

cylindrical body, as a twig on the stem of some aquatic plant, usually surround it so as to

assume a somewhat spindle-shaped figure, gradually diminishing in thickness from the centre

towards the extremities. They are fond of attaching themselves to the branches of trees which

dip into the water, and then constantly exhibit lobed, pear-shaped masses pendant from the

extremities of the sprays.

When a living specimen is examined in the water, its whole surface seems covered with

a whitish down, which a slight examination shows to be occasioned by the protrusion of

innumerable polypides. When removed from the water, the polypides shrink back into their

cells, and the surface then seems covered with a gelatinous investment, caused by the soft,

papilla-like, extremities of the tubes. These extremities contract no adhesion to one another,

like the rest of the tubes, and the ectocyst, as it passes over them, becomes very delicate and

transparent ; in dead specimens they shrivel up and disappear, and then the surface of the

mass presents a multitude of closely applied hexagonal or pentagonal orifices. The whole

production now assumes the appearance of a spongy, honeycomb-like mass, and this has not

unfrequently been mistaken for a fresh-water sponge. A vertical section shows it to be com-

posed of a vast number of tough, membrano-corneous-branched tubes, closely adherent to

one another, and each opening on the surface by one of the angular orifices, just mentioned.

Imperfect transverse septa may be seen at the origin of many of the branches. The tubes,

towards the end of summer, are loaded with mature statoblasts, which, on the rupture of the

coenoecium, escape in great numbers into the surrounding water.

The colour of the living mass varies somewhat with the nature of the food and the state

of depletion at the time, the contents of the stomach being visible through the transparent

portion of the tubes. When the stomach is not filled with food, so as to impart an adventitious

colour to the mass, the latter is generally of a light-brown, or gray, upon the surface, and of a

darker brown in section. It is in perfection during the summer and autumn; in winter,

nothing is to be found of it but the empty and decaying coenoecium.

A. fungosa is a widely distributed Polyzoon, having been found in Russia, France,

Prussia, Belgium, and the British Isles. It is curious enough that, though it is common in

England and Scotland, it has never yet been found in Ireland, where all the other British

genera are abundant. It prefers stagnant and slowly running waters. Some of the largest

specimens I have seen were in the Chelmar, a sluggish river in the county of Essex, which

has been widened and deepened into a canal, for the purposes of inland navigation.

2. Alci/0}iella Benedeni, AWman. PI. IV, figs. 5—II.

Specific character.—Coenoecium fungoid; formed of numerous branched vertical tubes,

which are emarginate at the orifice, and furnished with a furrow. (Free) Statoblasts elongated.

Synonym.—1850. Alcyonella Benedeni, Allman, British Association Report.

12
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Iconography.—No published figure.

Habitat.—Stagnant waters. Same as that oi A. fungosa.

Locality.— Chelmar Canal, Essex. G. J. A.

The present -well-marked species I have great pleasure in dedicating to M. Van Beneden,

a naturalist who has not only done more than any one else in the particular department

to which this monograph is devoted, but who has enriched our knowledge of the lower

animals generally, by contributions numerous and valuable.

A. Benedeni occurs in spongy masses attached to twigs, and other fixed bodies, and

resembling A. fungosa in their general appearance. They would seem, however, never to

attain to so large a size as the latter, the largest specimens I have seen, measuring about three

inches in length, and an inch in thickness at the thickest part. The tubes are closely adherent

to one another until within a short distance of their terminations, when they become free. The

ectocyst is dark brown, becoming rather abruptly lighter in the vicinity of the orifices, where

the peculiar characteristic fiirrow commences by a triangular notch-like space, and then passing

down as a narrow slit-like line, is finally lost where the adhesion of the tubes begins. When

withdrawn from the water, the tubes seem terminated by a little papilliform body, formed by

the endocyst, over which the ectocyst is continued as a very delicate, transparent, and colour-

less membrane. In extreme retraction, the papilliform terminations are entirely withdrawn

into the remainder of the tube.

The statoblasts are of two kinds—free, and adherent. The free statoblasts are narrowly

elliptical, approaching to bean-shaped ; the disc is brown, minutely mamillated ; the annulus

is dull yellow, widely overlapping the disc, especially on the more convex side. These stato-

blasts are found in immense numbers towards the end of summer, lying quite free in the

interior of the tubes, and, on the rupture of the latter, escape, and instantly rise to the surface

of the water. Besides these bodies, others much less numerous are also found in the present

species, but are always attached to the inner walls of the tubes. They are broadly elliptical,

enclosed in a pergamentaceous shell, like the free statoblasts, but with a very narrow margin.*

Of their real import we are ignorant.

I have met with A. Benedeni only in one locality, namely, the River Chelmar, in

Essex, where it existed in abundance, along with A. fungosa and the following species

:

3. Alcgonella flahellum, Van Beneden. PI. IV, figs. 1—4.

Specific character.—Ccenoecium flabelliform, composed of branched prostrate tubes, fur-

nished with a furrow. Statoblasts broad.

Synonyms.— 1848. Alcyonella flabeUum. Van Beneden, EechercLes sur Ics Bryozoaires fluv. de

Belg., p. 19 ; Mem. de I'Acad. Roy. de Belg., 1848. (Original figures.)

1850. Alcyonella flabcUum. Allman, Proc. Roy. Irisli Acad., vol. iv, p. 470.

* Vide supra, p. 40.
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Iconography.—The original figures of Van Beneden.

Habitat.—Stagnant and slowly running waters, adhering to the submerged steins of

aquatic plants.

Localities —British: Chelmar Canal, Essex. G. J. A.—Reading. Mr. Bowerhank.

Foreign : Belgium. Van Beneden.

This species was first characterised by M. Van Beneden, who discovered it in Belgium,

and described it in the 'Memoirs of the Royal Academy of Belgium,' for the year 1848. In

September, 1849, I received from Mr. Bowerbank a living specimen, obtained in the neigh-

bourhood of Reading ; it was attached to a decayed twig, along with A. fungosa, and had

developed itself in the form of two flabelliforra masses, attached to one another by a short

simple tube, as figured by Van Beneden. In July of the following year, I met with the same

species in the River Chelmar, attached to the petioles and under surface of the leaves of

Nymphaa alba.

A. fiabellum is a small, but very pretty Polyzoon, and rendered very striking by its mode

of growth in two flabelliform fasciculi of tubes, each fasciculus closely adherent by one face

to the surface of the body on which it is developed. The largest specimens I have met with

measure about half an inch in their longest direction. The ectocyst is dark brown, becoming

abruptly lighter towards the orifices ; the furrow, commencing wide in the vicinity of the

orifices, extends as a narrow transparent line along the free surface of the tubes, giving them

the appearance of being slit along one side.

The polypides have about forty tentacula, and the margin of the calyciform membrane is

distinctly festooned.

I have not observed the statoblasts, as these bodies were not present in any of the spe-

cimens I examined ; they are, however, figured and described by Van Beneden as broadly

elliptical.
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Genus V. Plumatella, Lamarck, 1816.

Name.—A diminutive noun, formed from pluma, a feather, in allusion to its plume-like

crown of tentacles.

When Vaucher, in 1804, added, under the name of Tubularia lucifnga, a supposed new

species of fresh-water Polyzoa to those previously known, all these animals, with the exception

of the xMcyonmm fluvlatile of Bruguiere, and the Kleiner Federhusch Polyp of Eosel, for which

Cuvier had constituted a genus under the name of Cristatella, were placed in the genus Tubu-

laria, along with numerous marine polypes of a totally different organization. The unzoolo-

gical nature of this association was apparent to Bosc, who, in 1804, pointed out the necessity

of viewing the so-called Tubularias of fresh water as a distinct generic group, of which he gave

the characteristics, but which he neglected to name, and it was reserved for Lamarck, by

naming Bosc's genus, to confer on it a fixed and definite place in our systems. The name of

Plumatella was that which Lamark gave to this group, but as it included the " Polype a

Panache," a polyzoon whose organization does not admit of a generic association with the

others, it has since been found necessary to restrict the genus Plumatella as established by

Bosc and Lamarck, and to constitute a separate genus for the " Polype a Panache."

Except in the condition of the dermal system, the structure of Plumatella differs in no

essential point from that of Alcyonella. This system, however, in the coalescence of the tubes

into a common mass in Alcyonella, while they remain totally distinct in Plumatella, presents

us with a difference which I believe to be of sufficient importance to justify us in placing the

two forms in separate generic groups.*

The coenoecium in Plumatella consists essentially of a linear, more or less branched series

of tubular cells of membrano-corneous consistence, each springing from its predecessor, and

constituting a short ramulus, which is terminated by the orifice destined for the egress of

the polypides. In some species the cells are nearly cylindrical, in others they are claviform,

and when the latter figure occurs, especially in connection with short cells, a more or less

moniliform, or concatenated appearance is presented by the coenoecium. In most of the

species, perhaps in all, transverse septa or diaphragms occur near the origin of certain cells

when complete, separating the cavities of these cells from those of the neighbouring ones.

They, however, are very frequently incomplete, admitting of a free communication between

neighbouring cells, and in many cells are even totally absent. In some species they occur at

distant and irregular intervals, and may be easily overlooked, while in others {P. coralloides)

they exist with almost as much regularity and completeness as in Paluclicella. The first

instance in which 1 became aware of the existence of these septa was in Plumatella coralloides,

where they occur with singular regularity and distinctness. So striking, indeed, was the

character thus presented, that 1 thought it of sufficient importance to entitle this species to the

rank of a distinct genus. Further investigation, however, rendered apparent the presence of

similar septa in other species, but occurring frequently at such distant intervals in the

tubes, and with so much irregularity, as to deprive this character of that importance which one

* See above, p. 8G.
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would feel at first inclined to attribute to it. Indeed, the tendency to the formation of trans-

verse septa would seem to occur generally throughout Alajonella, Plumatella, and Fredericella,

while in Paludicella these septa acquire their maximum in development and constancy, and

become thus one of the most striking features of the Polyzoon.

In drawing out the diagnoses of the species of Plumatella, I have availed myself of the

same class of characters as those which were used for a similar purpose in Alcyonella, namely,

the general habit of the animal, the presence or absence of the furrow in the ectocyst, and the

shape of the statoblasts. The number of the tentacula also, and the more or less plicated or

festooned condition of the edge of the calyciform membrane are generally introduced into the

specific character. It must be recollected, however, that unless the difference in the number

of tentacula amounts to ten or fifteen, it can scarcely be relied on as a specific character, and

the condition of the calyx, though perhaps really of sutficient constancy to form a good cha-

racter, is often very difficult to determine. These last two characters can in general, therefore,

only be considered as of secondary value, and merely adjuvant to the former.

Generic character.—Coencecium confervoid, branched, composed of a series of membrano-

comeous tubular cells, each of which constitutes a short ramulus with a terminal orifice;

branches distinct from one another. Lophophore crescentic. Statoblasts elliptical, with an

annulus, but without marginal spines.

Number of known species twelve, of which nine are British.

1. Plumatella repens, Linnaeus. PI. V.

Specific character.—CcEnoecium irregularly branched, cells sub-claviform, destitute of

furrow and keel. Tentacula about sixty ; margin of calyx distinctly festooned. Statoblasts

broad.

Variation a.—Coencecium closely adherent, creeping along the surface of various sub-

merged bodies, to which the branches are attached in their entire length. (PI. V, figs. 1, 2.)

Variation /3.—Ccenoecium attached only towards the origin, branches soon becoming

fi-ee. (PI. V, figs. 3, 4.)

Synonyms.

It is scarcely possible to conceive of a species burdened with a more discordant and

perplexing synonymy than that which encumbers the history of P. repens. In order to reduce

this chaos to some sort of order, the first step is, of course, the determination of the exact

animal which the original founder of the name had in view in his description.

In the tenth edition of the ' Systema Naturte," published in 1758, we find Linnaeus intro-

ducing an animal under the name of Tubipora repeats, and placing it amongst his Lithophi/ta

with the following diagnosis

:

" T. corallio repente filiformi dichotomo : tubis flexilibus cylindricis distantibus erectis.

" Habitat in aquK dulcis plantis in Nymphaea, &c., minuta."

The figures here referred to are Trembley's " Polype a Panache," as copied by Ba;ck in

' Acta Suecica,' Rosel's figures of his " Federbusch-Polyp," and Schaffer's figures of his
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" Corallenartiger Kamm-Polyp." a reference so discordant as to render it very difficult to

determine the animal Linneeus had in view in his Tubipora repens. Linnseus's short descrip-

tion, however, plainly excludes the " Polype a Panache
;

" and that the original of the Tubipora

rcpens was really Schaffcr's animal seems confirmed by the ' Fauna Suecica,' published in

1761, where Jhibipora repens is also given, but with Schaffcr's animal quoted as the only

synonym.

In the twelfth edition of the ' Systema Naturae,' published in 1767, Tubipora repens is

altogether omitted ; but in this edition a new species is introduced under the name of Tubu-

laria campanulata, with the following short diagnosis

:

" T. reptans tubis campanulatis."

The animal thus defined is without any doubt the "Polype a Panache" of Trembley,

though to the real synonyms of the " Polype a Panache " there is added " Schaffer, tab. 1,

fig. 9." The Tubularia campamdata is intended to replace the Ht/dra campanulata of the

tenth edition, which however, as there described, is certainly an imaginary species, founded on

the fifth and sixth figures of Bseck's plate in the ' Acta Suecica,' which are evidently drawn

from some animal very imperfectly observed, though most probably intended for the " Polype

a Panache."

In 1773 we find O. F. Mtiller giving the name of Tubularia repens to a polyzoon which

he found in the fresh waters in Denmark, and which he viewed as identical with Sch'affer's

"Kamm-polyp." If Miiller be correct in this view—and there is certainly every reason to

think he is—the true synonyms of the Tubularia repens of Miiller will be Tubipora repens,

Linnaeus, and " Corallenartiger Kamm-polyp," Sch'aft'er.

It is evident that Linnceus had a very imperfect idea of his Tubipora repens, but we are

now happily no longer left in doubt as to the nature of the animal in question ; for though

both Sch'affer's and Linnaeus's descriptions are very meager, MiiUer's, on the contrary, is full

and perspicuous, though unfortunately not accompanied by an original figure ; so that we are

compelled to have recourse to the figures of Schaffer, to which Miiller refers us, and which,

though very imperfect, would seem sufficient for the purposes of identification ; one represents

a small portion of the coencecium of the natual size creeping spirally round the stem of some

aquatic plant ; the other is a portion magnified, with three polypides in three different states

of exsertion.

From this time we find writers relying almost exclusively on the description of Miiller, and

after some notices of minor importance by different authors, we find the name given by Miiller

introduced into the ' Systema Naturae ' by Gmelin, who in his edition of this great work,

published in 1789, makes mention of the Tubularia rcpens with Midler's diagnosis.

In 1804 a new element of confusion was introduced into the synonymy of this species by

Vaucher, who mentions the occurrence of Tubularia repens, and adds incidentally, that its ova

are elongated : this naturalist accompanies his notice with a figure, which, however, in no

respect agrees with Midler's description ; and I have no hesitation in considering the animal

which Vaucher, under the belief that it was the same as that described by Miiller, calls

Tubularia repens, to be quite distinct from this species ; it comes nearer to Plumatella

emarginata of the present monograph ; and indeed, were it possible from Yaucher's data to

form any opinion of value on this subject, I should not be disinclined to view it as identical

with the latter, though the description and figures of Vaucher are so very imperfect as to
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render it impossible to decide with satisfaction on his species. The T. lucifuga of Vaucher
on the other hand, comes much nearer to the true Tiihularia repens, and is probably identical

with it, for the number of tentacula which he ascribes to the species is evidently the result

of having observed the polypide in a very partially exserted state, and therefore goes for

nothing in the description.

We next find Midler's Tuhidaria repcns enumerated by Turton in his edition of the

' Systema Naturse,' 1806. In 1816 we have Lamarck substituting the generic name of

Plumafclla for that of Tiihularia, as applied to the fresh-water Polyzoa, and describing, under

the name of Pliimatella repens, an animal for which he adduces Schaffer's figure, but which he

characterises from the erroneous description and figures of Vaucher ; the P. repens of Lamarck,

therefore, while it must be viewed as synonymous with Vaucher's Tubularia rejjens, can find

no place in the synonymy of the true Tubularia repens of Midler. Lamouroux, first in 1816

(Pol. Flex.), and afterwards in 1821 (Exp. Meth.), substitutes the name of Naisa repens for

Tubularia repens, employing Midler's diagnosis, though referring to Vaucher, and in the latter

work reproducing his figure. De Blainville, in 1834, enumerates without any diagnosis

Plumatella repens, quoting as synonyms the Tubularia repens both of Gmelin (Syst. Nat.)

and Vaucher. Gervais, in ' Ann. Fran?, et Etrang. d'Anat.,' 1839, enumerates also without

description the Plumatella repens, quoting among his synonyms not only Sch'affer and Midler,

but also Vaucher. The Plumatella repens of Johnston (Brit. Zooph. edit. 1 and 2, 1838 and

1847) is the true animal of Schiiffer and Midler. Lastly, Van Beneden (Recherches sur les

Bryozoaires fluviatiles, 1848) describes, under the name of Plumatella rejjens, a Polyzoon

which I cannot safely refer to the original Tubularia re2)ens ; Miiller's character, " Tubuli basi

angustati apice crassiores," does not at all agree with it, while the elongated ova approach

it to Vaucher's Tubularia repens, and to the Plumatella emarginata of this monograph and

of my Synopsis, published in the 'Annals and Magazine of Natural History,' 1844, from

which, however, it is separated by the absence of a furrow. The Plumatella campanulata,

on the contrary, of Van Beneden is doubtless identical with the true Tubularia rejjens of the

Danish naturalist, and with the animal here described under the name of Plumatella repens

var. a.

While the " Corallenartiger Kamm-polyp " of Schiiffer thus formed the basis of the

various synonyms now enumerated, the animal described by Rosel (Insecten Belustigung,

1755) under the name of " Federbusch-polyp," was made the basis of another series of

synonyms. This Polyzoon was first systematically named by Pallas, who described it in his

'Elenchus,' published in 1766, giving to it the name of Tubularia gelatin osa. We afterwards

find Blumenbach (Handbuch der Katurg. 1777) describing it under the name of Tubularia

campanulata, with the following diagnosis, which is evidently formed from the incorrect

account given by Rosel :

—

" T. crista lunata orificiis vaginas annulatis corpore intra vaginam abscondito."

Next comes Gmelin (' Syst. Nat.' 1789), who also describes it, employing both the name

and diagnosis of Blumenbach. We have already seen that the Tubularia campanulata of the

'Systema Naturae,' 1767, was a totally different animal, namely the " Polype a Panache" of

Trembley. Rosel's animal is next described in Dr. Turton's edition of the ' Systema Naturae,'

1806, under the name of Tubularia reptans, the Tubularia campanulata of this edition being

the same as that of the edition of 1767. From this time forwards, the specific name campa-
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nulata continued to be employed by the greater number of naturalists for Rosel's Federbusch-

polyp, and we find accordingly this little animal so designated by Lamarck, De Blainville,

Dumortier, and Gervais.

The next question of importance is the determination of the exact relation which the two

series of synonyms just enumerated hold to one another. In order to form an accurate opinion

on this point, it will be necessary to bear in mind the two variations a and /3, which P. rcpens

has been just described as presenting. Now, I believe, the " Corallenartiger-Kamm-

polyp" of Schaffer to correspond to the P. rcpens var. a of this monograph, while the

" Federbusch-polyp" of Rosel corresponds to the variation /3, and if so, the two animals must

be viewed as identical in species. Miiller believed them to be distinct, but he founded this

opinion on certain characters in the figures and description of Rosel, some of which were

obviously eiToneous, while others afforded no grounds for specific distinction at all. The

distinction, therefore, drawn by Miiller is nugatory, and the specific name campanulata,

applied by Blumenbach to Riisel's animal, and adopted by subsequent writers, is applicable

to no distinct species, and must therefore be expunged.

If the above criticism be admitted—and it is what I have arrived at after a very laborious

examination—the synonyms of P. repens will stand thus :

—

Variation a.

1754. Corallenartiger Kamm-polyp. Schaffer, Armpolypen, tab. 1, figs. 1, 2.

(Original figures.)

1758. Tublpora repens. Linnffius, Syst. Nat., edit. x.

1761. Tubipora repens. Linnajus, Fauna Suecica, 2219.

1773. Tubularia repens. Miiller, Verm. ter. et fluv., vol. i, pars 2, p. 16.

1776. Tubularia repens. Miiller, Zool. Dan. Prod., 3064.

1781. Der polyp mit dem Feder-busch. Eichorn, Naturg. der Klcinst. Wasser-

tliiere, tab. 4. (Original figure.)

1789. Tubularia repens. Gmelin, Linn. Sjst. Nat., p. 3835.

1804. Tubularia lucifuga ? Vaucher, Bull, de la Soc. Philomat., ann. xii, No. 81,

pi. 19, figs. 4, 5, 6, 7, 8.* (Original figures, bad.)

1806. Tuhdaria repens. Turton, Linn. Syst. Nat., vol. iv, p. 668.

1816. Plumatella lucifuga? Lamark, An. sans Vert., 1st edit., vol. ii, p. 108.

1816. Naisa repens. Lamouroux, Pol. flex. p. 223.

1821. Naisa repens. Lamouroux, Expos. INIetli., p. 16. (Not tlie figure tab. 68, f. 2,

which is a copy of Vaucher's Tubularia repens.)

1824. Naisa lucifuga ? Deslougchamps, Encyc. ISIeth. Zoophytes, p. 562.

1826. Plumatella lucifuga ? Blainville, Diet. Sc. Nat., tom. xlii, p. 12.

1826. Plumatella calcaria ? Carus, Tabula; Illustrantes. (Original figure.)

1828. Alcyonella, tertius evolutionis gradus. Easpail, Mem. de la Soc. d'Hist. Nat.

de Paris, vol. iv, p. 130.

1831. Alcyonella stagnorum. Ehrenberg, Syrab. Phys. Evert. Dec. 1, Pol., fol. a.

* Fio-s. 9 and 10 evidently belong to T. repens on the same Plate, and are transposed by an error

of the engraver, while figs. 4 and 5 belong to T. lucifuga, though by a similar error they are placed

with T. repens.
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1834. Plumatella repens. "k
, • a r.

1834. rinmatella lucifuga. j
^1"'""'"^' Actmologie, p. 490.

1836. Plumatella lucifuya? Lamarck, An. sans Vert. 2d edit., vol. ii, p. 124.

1836. Plumatella repens. Dumortier, Mem. sur les Pol. comp. d'eau douce, p. 21.

1838. Plumatella repens. Johnston, Brit. Zoopli., Ist edit., p. 322, fig. 51, p. 332.

(Original figure.)

1839. Plumatella repens. Gervais, Ann. Fran5. et Etrang. d'Anat., torn, iii, p.

134.

1842. Plumatella repens. Allman, Proc. Roy. Irish Acad., No. 38.

1843. Plumatella repens, first variation. Allman, Rep. Brit. Assoc, Trans, of

Sections, p. 74.

1843. Plumatella repens. Thompson, Rep. Brit. Assoc, p. 285.

1844. Plumatella repens. Allman, Ann. Nat. Hist., vol. xii, p. 330.

1847. Plumatella repens. Johnston, Brit. Zooph., 2d edit., p. 402, fig. 76, p. 403.

(Original figure.)

1848. Plumatella campanulata. Van Beneden, Recherches sur les Bryoz. flu v., p.

20, pi. 1, figs. 5, 6, 7, Mem. de I'Acad. Roy. de Belg. (Original figures.)

1849. Plumatella repens. Dalyell, Rare and Remark. Anira. of Scotland, vol. ii.

(Original figures.)

1851. Plumatella nitida? Leidy, Proc. Acad. Nat. Sci. of Philadelphia, vol. v,

p. 321.

Iconography.- The original figures of P. repens a, are those of Schaffer, Eiclihorn,

Vaucher, Raspail, Cams, Johnston, Brit. Zooph. 1st edit., Johnston, Brit. Zooph. 2d edit.,

Van Beneden and Dalyell.

Variation j8.

1755. Federbusch-polyp. Rosel, Insect. Belustig, Supp., p. 447, tab. 73, 74, 75.

(Original figures.)

1766. La premiere sorte de Pohjpes a Bouquet. Ledermuller, Amus. Micros.

2"° cinq., p. 94, tab. 87. (Figures imperfect copies from Rosel.)

1766. Tubiilaria gelatinosa. Pallas, Elenchus Zooph., p. 85.

1777. Tu'mlaria campanulata. Blumenbach, Handbuch der Naturgeschichte.

1789. Tubularia campanulata. Gmelin, Linn. Syst. Nat., 3834.

1806. Tubularia reptans. Turton, Linn. Syst. Nat., vol. iv, p. 669.

1816. Plumatella campanulata. Lamarck, Ann. sans Vert., 1st edit., vol. ii, p. 108.

1816. Naisa campanulata. Lamouroux, Hist, des Pol. flex., p. 224.

1820. Plumatella campanulata. Schweigger, Handbuch der Naturg., § 76.

1824. Naisa cainpanulata. Deslongchamps, Encyc. Meth., Zooph., p. 562.

1826. Plumatella campanulata. Blainville, Diet. Sc. Nat., vol. xlii, p. 12.

1826. Plumatella campanulata. Risso, Hist. Nat. de I'Europe Meridion., vol. v,

p. 308.

1834. Plumatella campanulata. Blainville, Actinologie, p. 490, pi. 85, fig. 6.

(Figure copied from Rosel.)

1835. Lopliopus campanulatus ? Dumortier, Bull. Ac. Brus., p. 424.

1836. Plumatella campanulata. Lamarck, Aun. sans Vert., 2d edit., vol. ii, p. 123.

1837. Plumatella campanulata. Gervais, Ann. Sc. Nat., 2d series, tom. vii, p. 78.

13
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1839. Plumatella campanulata. Gervais, Ann. Fran9. et Etrang. d'Anat., torn, iii,

p. 131.

181.8. Phtmatella repens, second variation. Allman, Rep. Brit. Assoc, Trans, of

Sect., p. 74.

Iconography.—The only original figure of this variation is that of Rosel.

Habitat.—In lakes and ponds, and in rivulets of moderate rapidity, attached to the

under surface of stones, and to the stems of aquatic plants, and under side of floating leaves,

avoiding the light.

Localities.— BnVM; Generally distributed throughout England and Ireland, in some

places very abundant. In Scotland it occurs as far north as the Orkneys, whence I have

obtained specimens from Lieutenant Thomas, who collected them there in Bea Loch, Sanda

;

it is probably generally distributed through Scotland, having been met with there in

various localities by Dr. Fleming, Sir J. G. Dalyell, and myself.

Foreign : Among continental localities, may be mentioned Lake of Lucerne, Lago di

Como, in both of which I obtained it during the summer of 1854 ; the Alpine lakes, Lac

Seculejo and Lac d'Aul in the Pyrenees, where I obtained it in the autumn of 1856; in the

former at an elevation of 4590 feet, and in the latter at about 6500 feet above the level of the

sea. It has been met with also in other parts of France and Italy, as well as in Belgium,

Germany, Prussia, Sweden, and Denmark, as recorded by Raspail, Van Beneden, Dumortier,

Rosel, Schaffer, Linnaeus, Miiller, Risso, and other continental naturalists.

If Plumatella repens be identical with P. nitida, Leidy, (see below, p. 109,) we will

have then, on the authority of Dr. Leidy, an American locality (Pennsylvania) to add to

the above.

Plumatella repetis is a very elegant Polyzoon; the orifices for the egress of the polypides

terminate in short, free, tubular ramuli formed by the continuation of the cells, and placed

at intervals along the main branches, generally singly, but sometimes in groups of two, three,

or even more. The quantity of earthy matter deposited in the ectocyst is small, and this

tunic is generally more pellucid than we find it in most other species of the genus ; it varies,

however, in this respect, according to age and locality of growth, and is for the most part of a

brown, or tawny colour, except in the immediate vicinity of the orifices, where it always

becomes colourless and transparent ; through this transparent portion, the endocyst is visible,

and may be here generally seen, dotted with minute, opaque, white spots.

We should be careful not to lose sight of the existence of two distinct variations in this

species, since a want of the proper recognition of their true significance has given rise, as we

have already seen, to a mass of confusion in the synonyms of P. repens, such as, perhaps, can

scarcely be paralleled in the literature of Zoology. In the first of these variations, (var. a,)

which must be viewed as the normal and typical condition, the animal may be seen attaching

itself to flat surfaces, as the under side of stones, and of the floating leaves of the water lily

and other aquatic plants. In this condition it is closely adherent throughout its entire length

to the surface on which it is developed, and forms elegant dendritic, or confervoid growths,

radiating from a common centre. In the second, (var. ^,) it will be found fixed to surfaces of
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small extent, as thin submerged stems, straws, &c., and as it continues to increase in size, the

branches having no extensive surface of attachment, soon become free, and a more or less

entangled bushy mass vpill be produced. These two variations are quite accidental, and

altogether the result of external agencies influencing the growth of the species ; indeed, the

very same specimen will often exhibit both at the same time, continuing closely adherent to

the stone or other object to which it happens to be attached, as long as this affords it sufficient

surface for adhesion, but becoming free, and assuming the form of the second variation as soon

as, in the progress of extension, it arrives at the margin of the sustaining body.

In some specimens of P. repens the cells are short, and the orifices, consequently

approximated to one another, are placed at slight intervals along the branches, and give a sort

of moniliform appearance to the coenoecium ; in others, again, the cells are long, and the

orifices distant, and this condition chiefly occurs in the free variation where, the elongation of

the cells not being restrained by adherence to a fixed surface, the orifices become widely

separated from one another, and the moniliform character, so marked in the former condition,

is nearly lost. It is in the latter form that the transverse septa are most apparent, indeed,

I have met with specimens of the free variation of this species in which well-formed septa

occurred between almost every cell, while the elongated claviform figure of the cells increased

the resemblance to Paliidicella, and even rendered the specimen liable, at first sight, to be

mistaken for a large form of the latter Polyzoon.

P. repens is a light-shunning animal, and will be found only on the under side of stones,

or in such other situations as are not exposed to the direct influence of daylight. The

polypides are timid, generally withdrawing on the least disturbance, and not again venturing to

display themselves till all is once more perfectly quiet. It often acquires a considerable size.

I have met with luxuriant specimens of the adherent variation radiating over a space of

upwards of twelve square inches on the surface of a flat stone, and specimens of the free

variation have occurred to me with the branches more than three inches in length. In Ireland,

P. repens is the most abundant and widely distributed of the fresh-water Polyzoa. It occurs

in greatest perfection during summer and autumn.

2. Pluniatella stricta, Allman.

Fie. 14.*

* Figure copied from Van Beneden.
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Specific character.—Coenoecium adherent, creeping ; cells cylindrical, narrow, destitute of

furrow and keel. Statoblasts elongated.

Synonym.—1848. Plumatella repens. Van Beneden, Eeclierches sur les Bryoz., fluv. de Belg.

p. 21, pi. 1, figs. 1—4, Mem. de I'Acad. Roy. de Belg., 1848. (Original

figures.)

Iconography.—Original figures of Van Beneden.

Habitat.—Stagnant waters ? adhering to submerged surfaces.

Localities.—British: None.

Foreign : Brussels and Louvain. Fan Beneden.

The present species has been formed for the Plumatella repens, Van Beneden, which, as

lias already been said, cannot be referred to the original Tubularia repens of Miiller, the

animal which all naturahsts must now take as the model for the identification of the true

Plumatella repens.

The narrow, cylindrical tubes and elongated statoblasts of P. stricta approach it to

P. emarginata, from which, however, it is separated by the absence of a furrow.

" We have never," says M. Van Beneden, in his account of this species, " seen the

polypary assume that fungoid aspect which is peculiar to the adult Alcyonella. The tubes

remain always separated and even considerably elongated from one another. The parent

branches lie prostrate upon the surface of the leaves to which they are attached, but new

buds often rise from them at a right angle.

" The polypary has often a yellow tint ; its walls are less opaque than in the other

species" {P. campanulata. Van Ben.)

3. Plumatella punctata, Hancock.

Fig. 15.*

* Figure copied from Hancock.
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Specific character.—Coencecium adherent, creeping, irregularly branched, branches com-

posed of a series of large conical cells, tapering towards the orifice, destitute of furrow

;

the upper portion of the cell almost colourless and freckled with minute, opaque, white spots.

Tentacula about sixty ; calyx distinctly festooned. Statoblasts broad.

Synonym.—Plumatella punctata. Hancock, Ann. Nat. Hist.^ 2d series, vol. v, p. 200, pi. v, figs.

6, 7, and pi. iii, fig. 1.

Iconoc/rajihi/.—Original figures of Hancock.

Habitat.—Adhering to the under side of stones in lakes.

Locality.—Bromley and Crag Loughs, Northumberland. Hancock.

The following is Mr. Hancock's description of this species :

" Polypidom adhering throughout, coriaceous, pellucid, of a pale, watery, green colour,

irregularly but not much branched, seldom extending more than half an inch ; branches com-

posed of a series of large, conical cells, tapering upwards towards the aperture, sometimes

considerably and rather suddenly dilated at the base, resembling in form some of the

Ascidians ; the upper portion of the cell almost colourless, and freckled with minute, opaque,

white spots, most crowded towards the orifice. Tentacles white, not more than sixty

in number ; membrane at their origin rather wide, scalloped, the points of the scallop

extending for some distance up the back of the tentacles in the form of broadish laminae

arched outwards. CEsophagus and stomach appearing through the transparent walls of the

cell of a pale yellow colour. Egg perfectly black, large, broad, and oval.

" Upwards of a dozen specimens of this fine species occurred in Bromley Lough,

adhering to the under side of stones ; it was likewise taken in Crag Lough. None of the

individuals much exceeded in size that represented in the figure, nor did they vary in any

remarkable manner either in form or colour. It is not, however, without hesitation that

I ventured to characterise this as a new species, as Professor AUman informs me that it

may perhaps turn out to be P. repens ; but that form is stated to be large and of luxuriant

growth, and to have the polypidom tubular with the cells dilated at the orifice—characters

which do not at all agree with P. jmnctata. Indeed it can scarcely be considered a true

Plumatella:'

I have never seen a specimen of P. punctata, but having read Mr. Hancock's detailed

description I now agree with him in considering the species as a good one. Still, however,

it comes very near to P. repens, closely resembling the young state of this species before the

coenoecium has acquired the more decidedly tubular condition of the adult.

4. Plumatella vesicularis, Leidy.

Specific character.—" Coenoecium radiating and branched, attached, colourless, and trans-

parent ; each segment slightly dilated and much broader than the protuberant orifice of exit.
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Length of the segments about 1 mm., breadth 1 mm. Animal colourless. Ova (state-

blasts) oval, lenticular, with an annulus, but without spines." Leidy.

Synonym.—1854. Plumatella vesicularis, Leidy, Proc. Acad. Nat. Sci. of Philadelphia, vol. vii,

p. 192.

Iconography.—No published figure.

Habitat.—On the under side of flat stones in running water.

Locality.—Schuylkill River, Philadelphia. Dr. Leidy.

" This species of Plumatella is as limpid as the water in which it lives ; and it resembles

rows of colourless vesicles with a whitish line passing through their axis. Frequently it is

observed with rows of imbricated blackish eggs instead of the latter line. Patches are found

from a quarter of an inch to two inches square." Leidy.

All we know of the present species is from the above short description by Dr. Leidy.

It seems to approach closely to Plumatella punctata, Hancock ; and the absence of an authentic

figure is here again much to be regretted.

5. Plumatella fruticosa, Allman. PI. VI, figs. 3—5.

Specific character.—CoencEcium irregularly branched, attached only at its origin ; cells

cylindrical, destitute of furrow, but obscurely keeled. Statoblasts elongated.

Synonyms.—1844. Plumatella fruticosa. Allman, Ann. Nat. Hist., vol. xii, p. 330.

1846. Plumatella fruticosa. Allniau, Proc. Roy. Irish Acad., 1846.

1847. Plumatella fruticosa. Johnston, Brit. Zoophytes, 2d edit., p. 404.

Iconography.—No published figures.

Habitat.—In lakes and ponds, and in rivers where the current is not too rapid,

attached to the under and shady side of stones and to the stems and under side of the leaves

of aquatic plants. Loving the shade.

Localities.—British .- In the Regent Canal, London ; the Chelmer Canal, Essex

;

Grand Canal, near Dublin ; River Bandon ; a small lake near Glandore ; and in some other

lakes and ponds in the county of Cork. G. J. A.

Foreign : Lake of Lucerne, and Lake Seculejo in the Pyrenees. G. J. A.

This species delights in still and slowly-running water, where it may be seen in the form of

elegant little tree-like growths attached to stones and the stems of Potomogeton, Myriophyllum,

and various other aquatic plants. It is easily distinguished from all the other species of Pluma-

tella, except the free variation of P. repens, by its irregularly branched, bushy, non-adherent
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mode of growth : and from the latter it is at once known by its cylindrical branches and

narrow statoblasts. In its general habit it bears a very close resemblance to Fredericella,

indeed from a luxuriant specimen of the latter polyzoon it is frequently impossible to

distinguish it without an inspection of the polypides or statoblasts.

I have found this species throughout the entire summer and autumn.

6. Plumatella coralloides, Allman. PI. VII, figs. 1— 4.

Specific character.—Coenoecium attached only at its origin, and forming dense, erect

tufts of dichotomously branched tubes, destitute of furrow and keel. Tentacula about sixty.

Statoblasts broad.

Synonym.—1850. Plumatella coralloides. Allman, Brit. Assoc. Report, 1850.

Iconography.—No published figure.

Habitat.—Attached to submerged bodies in still water. Avoiding the light.

Locality.—The " London Docks" on the River Thames. Mr. Bowerbank and G. J. A.

This species rises to the height of from half an inch to an inch, in the form of dense

tufts, consisting of tubes which repeatedly branch in a dichotomous manner as they extend

upwards from the base. The branches are approximated, and are formed of a series of

pellucid tubular cells, which are for the most part dilated upwards, and thus present a sort of

claviform figure, while the ultimate ramuli, varying in length, bring all the orifices to the

same level, and give to each tuft somewhat the appearance of certain varieties of that form of

inflorescence known to botanists by the name of ci/me. Almost every cell is separated from

its neighbour by a very complete transverse septum. This septum is of a dark reddish-

brown colour ; and being visible through the pellucid walls of the cell, gives to the tubes

the appearance of being divided at regular intervals into distinct joints. The cells are light

yellowish-brown, of a membrano-corneous texture, and nearly free from earthy deposit.

P. coralloides presents in habit a very close resemblance to Alcyonella fungosa ; indeed,

it must be viewed as possessing an intimate relation with the latter Polyzoon ; the already

approximated branches need but advance one step further in their approximation, and by

adhering to one another, give rise to a genuine Alcyonella, scarcely distinguishable from

A. funyosa.

The present species occurred rather abundantly in the London Docks, on the River

Thames ; where, in company with Mr. Bowerbank, I met with it in July, 1849, attached to

floating logs of wood, together witli P. repem and Cordylophora lacusfris, and generall}'

immersed in masses of Spongilla fluviatilis.
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7. Phtmatella emarginata, AUman. PI. VII, figs. 5— 10.

Specific character.— Ccenwcium adherent, creeping ; cells C3'lindrical, witli a very distinct

furrow, which gives an emarginate appearance to tlie orifices, and becomes continuous below,

with a prominent keel. Tentacula about forty. (Free) Statoblasts elongated.

Synonyms.—ISOi. Tubulariu repens ? VaTichei-j Bull, de la Soc. Philom., ann. xii, No. 81,

pi. 19, figs. 1, 2, 3, 9, 10.

1816. Plumatella repens? Lamarck, An. sans Vert., 1st edit., vol. ii, p. 108.

1824. A^aisa repens? Deslongchamps, Encyc. Meth., Zooph., p. 561.

1836. Plumatella repens? Lamarck, An. sans Vert., 2d edit., vol. ii, p. 123.

l&ii. Plumatella emarginata. AUman, Ann. Xat. Hist., vol. xii, p. 330.

1847. Plumatella emarginata. Johnston, Brit. Zooph., 2d edit., p. 404.

Iconography.—Possibly Vaucher's figures of his Tubularia repens ; otherwise no pubhshed

figure.

Habit.^t.—In streams and rivulets, adhering to the under side of stones.

Localities.—British In a beautiful little rivulet near Bandon, County of Cork. In

the River Dodder, near Dublin, abundant. In a rivulet near Arklow, in the County of

Wicklow, and in localities furnishing a similar habitat in other parts of Ireland. G. J. A.

Foreign .- Lago di Como. G. J. A.—France r Vaucher.

The well-marked furrow in this species, commencing near the orifice in a transparent,

triangular space, looking as if a piece had been cut out of the margin of the orifice, suggested

the specific name, as this Polyzoon was, at the time of its discovery, the only species known

with a similar condition of the ectocyst. Subsequent search, however, has brought to light

several others with the same character ; and though the name has thus lost its exclusive

appropriateness, it has been nevertheless deemed convenient to retain it.

This Polyzoon is more opaque and coriaceous than P. repens. The ectocyst, except

in the immediate vicinity of the orifices, and at the commencement of the furrow, is loaded

with minute, irregularly angular, siliceous particles, giving it under the microscope the

appearance of being in a great measure composed of agglutinated sand. It is of a ferruginous

colour, becoming lighter towards the orifices, while tlie uniform diameter of the branches

deprives it of the peculiar concatenated disposition which is generalh^ so striking in

P. repens. It is irregularly branched, adhering closely to the surface on which it grows,

but frequently sending off several short free branches of about half an inch in length.

P. emarginata, unlike most of the other fresh-water Polyzoa, delights in rapid rivulets,

though it also flourishes luxuriantly in the more quiet waters of lakes. It is eminently light-

shunning
; for though it loves the purest and clearest waters, it is always found on the

under surface of stones, where scarcely a ray of even repeatedly reflected light can reach

it. It occurs in greatest perfection during the summer and autumn ; at the latter period the
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tubes are loaded with elongated ova, whicli lie quite loose within them, and are liberated on

their rupture ; besides these bodies, we find here also, as in Alcyonella Benedeni, ova of a

broadly elliptical shape and imperfectly developed annulus ; these last are always attached

firmly to the walls of the tube. P. emarginata admits of an interesting comparison with

Alcyonella Benedeni, to which it seems to be related exactly as P. repens is with

A. fanyosa.

8. Plumatella diffusa, Leidy.

Specific character.—Coencecium adherent, creeping ; cells '" keg-shaped" towards the

orifices, which are rendered emarginate by a notch-like furrow continued down one side of

the cell on a slight keel. Tentacula forty-two. Statoblasts elongated.

Synonym.—1851. PhimateUa diffusa. Leidy, Proc. Acad. Nat. Sci. of Philadelphia, vol. v, p. 261.

Iconography.—No published figure.

Habitat.— In running water, covering the under surface of submerged stones, and

extending over spaces of from one to several square feet.

Localities.—Schuylkill and Delaware Rivers, Pennsylvania, and the brooks flowing into

them. Dr. Leidy.

Dr. Leidy gives the following more detailed description of this species

:

" Polypidom diverging from a centre over large surfaces, consisting of a series of simple

curved branches, from one to two lines long, rising from one another upon the convex side,

and attached throughout their length, except at the extremities, from j to | of a line,

which are erect, keg-shaped, or a little dilated at the middle, and contracted at the orifices.

Border of the orifices deeply emarginate, and continuous with a fissure down the inner or

concave side of the branches upon the summit of a slight ridge. Colour dirty ohvaceous

brown, with, the erect extremities of the branches yellowish or translucent whitish.

" Polypi with forty-two divergent sigmoid tentacula arranged at the summit in the outline

of a reniform disc. Length of the tentacula about f of a line ; colour of stomach

greenish-yellow.

" Ovum (statoblast) with its marginal sheath, semi-oval, i^ of an inch long, -^ of an

inch broad. Sheath whitish, translucent, smooth, cellular ; with the aperture on its convex

side -^r, of an inch in diameter ; that upon its flat side ^^ of an inch. Ovum (statoblast)

lenticular, reddish-brown."

Plumatella diffusa comes certainly very close to P. emaryinata, the slight dilatation of the

cell just below the orifice being the only point in which I can find any valid distinction

between the two species.

14
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9. Plmnatella Allmani, Hancock.

Fie. IC*

Specific cAaracter.—CcEnoecium adherent, creeping ; cells claviform, keeled. Tentacula

forty-two ; calyx distinctly festooned. Statoblasts elongated.

Synonym.—1850. Plmnatella Allmani. Hancock, Ann. Nat. Hist., 2d series, vol. v, p. 200,

pi. 5, figs. 3-5. (Original figures.)

Iconography

^

—Original figures by Hancock.

Habitat.—Lakes, attached to the under side of stones.

Locality.—Bromley Lough, Northumberland, rather abundant. Hancock.

I have not met with this Polyzoon. Mr. Hancock, who discovered it along with several

other species in Bromley Lough, in the county of Northumberland, describes it as follows

:

" Polypidom attached to the under side of stones, adhering throughout ; membranous,

opaque, yellowish-brown, slightly branched, extending in patches sometimes three or four

inches wide, the patches being made up of several polypidoms ; the branches composed

apparentl)' of a series of tubular cells, tapering to their origin, and attached for more than half

their length ; the enlarged extremity being free and bending upwards, inclines a little to one side,

and is occasionally bifid, forming two cells ; an obtuse ridge or keel extends the entire length

of the cell, increasing imperceptibly in thickness upwards ; orifice somewhat constricted, the walls

immediately below being pellucid and suddenly dilating, become abruptly opaque and thickly

covered for some distance downwards with agglutinated sand. Tentacles forty-two in

number, slightly tinged with yellow, the colour best seen when they are formed into a com-

pact bundle ; membrane at their base distinct, scalloped, the point being prolonged a little

* Figure copied from Hancock.
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up the tentacles. Egg (statoblast) black, long, oval ; sides nearly parallel ; margins pellucid,

yellow, sharp, broad, and reticulated.

" This species was procured rather abundantly in Bromley Lough, and does not appear

to vary much. At first sight, large patches of it have the appearance of being formed of a

single polypidom ; but on close examination are found to be composed of many, and rarely

to number more than six or eight, cells in each. The commencement of each polypidom

has the black envelope of the originating egg (statoblast) adherent."

Plumatella Allmani certainly comes very close to P. emarffuiata and P. diffusa; it is,

however, distinguished from both by its cells being claviform, while they are cylindrical in

P. emarc/inata, and keg-shaped towards the orifice in P. diffusa. Mr. Hancock describes the

ccenoecium as keeled, but makes no allusion to the oblique or notch-like termination of the

earthy deposit in the ectocyst, which is so distinct a character in P. emaijinata, P. diffusa,

and some other species ; and yet from the very expressive figures of Mr. Hancock, I am

inclined to believe in the existence of this character also in the present species.

10. Plumatella ekyaiis, Allman. PI. VHI, figs. 6— 10.

Specific character.—Ccenoecium adherent, creeping, cells of uniform diameter; with a furrow

and keel. Calyx but slightly festooned. Statoblasts broad.

Synonym.—1850. Plumatella elegans. Allman, British Association Report, 1850.

Iconography.—No published figure.

Habitat.—On the under side of floating leaves in still water. Avoiding the light.

Locality.—Millpond, Bandon Distillery, county of Cork, attached to the under surface

of the leaves of Potomogeton valans.

I have as yet met with P. elegans only in one locality, and there it was by no means

abundant. It occurred upon the under surface of the leaves of Potomogeton natans in small

irregular patches, formed by a somewhat sinuous, branched, closely adherent tube. The

ectocyst is brown, sabellose in its texture, and with a well-marked furrow, which passes below

into a keel, and terminates near the orifice in a broad notcli-like space. Transverse septa

may be distinctly seen intersecting most of the cells near their origin. The polypides are

small, and the calyciform membrane exhibits scarcely a trace of festooning. The statoblasts

are elliptical, with a widely overlapping annulus ; they are narrower than those of P. repens,

but wider than the ova of P. emarginata, and present no tendency to the bean-shaped figure

of tlie latter.

It was during the morth of August that I met with this species.
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11. Plumatella Bumortieri, Allman. PI. VIII, figs. 1—5.

Specifc character.—Coenoecium adherent, irregularly branched ; cells somewhat dilated

towards the orifices, with a furrow carinated. Tentacula about fifty ; festooning of calyx

deep and distinct. Statoblasts broad.

Synonym.—1850. PhimateUa Dunioriieri. Allman, British Association Report.

Iconography.—No published figure.

Habitat.—On submerged plants in still water.

Locality.—In a pond at Crix, in the county of Essex, the property of Samuel

Shaen, Esq. G. J. A.

This species has as yet been met with only in one locality, where, though I found several

specimens, it was far from being abundant. It presented a small, irregularly branched

coenoecium, closely adherent to the submerged portions of Potomogeton natans and other

aquatic plants. The ectocyst is yeilowish-brown, becoming, as in all the furrowed species

with which we are as yet acquainted, lighter coloured towards the extremity of the ramuli,

and tlien assuming the thin transparent condition, which it retains as far as the

orifice. This transparent portion is frequently dotted with minute brown points. The caly-

ciform membrane of the polypide is nearly as deeply festooned as in Fredericella, and the

statoblasts are broadly elliptical, resembling those of P. repcns. I met with it in the month of

July.

I have given to this species the name of M. Dumortier, a naturalist to whom we are in-

debted for some of the most valuable information we possess on the fresh-water Polyzoa.

11. Plumatella jugalis, Allman. PI. VI, figs. 1, 2.

Specific character.—Coenoecium adherent, consisting of two series of branches connected

by a common tube, and extending in opposite directions; cells of uniform diameter, with a

furrow which passes below into a keel. Tentacula about forty ; calyx with shallow festoons.

Statoblasts not known.

Synonym.—1850. Plumatella juyalis. Allman, British Association Report.

Iconography.—No published figure.

Habitat.—On submerged plants in still water.

Locality.—Canal near Little Baddow, Essex. G. J. A.
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P. jtigalis is a small species and occurs, rather abundantly in the sluggish waters of the

Chelmer Canal, attached to the petioles and under surface of the leaves of Nymphcea alba.

It is throughout closely adherent to the surface on which it grows, and is very remarkable

by its naode of development in two distinct groups of branches, which arc united to one

another by a simple connecting tube, from which they extend in two opposite directions.

The ectocyst is brown, becoming lighter towards the extremities of the branches, and finally

extending as a delicate transparent and colourless membrane to the margin of the orifice

;

this transparent portion being, as in other furrowed species, withdrawn into the more opaque

portion of the tube during extreme retraction. Most of the branches are intersected near

their origin by very distinct septa, which are visible through the walls of the tube. I could

find no statoblasts in any of the specimens I examined.

In its peculiar mode of development in two groups of tubes, P. _;e<^«/2s presents a striking

resemblance to Alcyondla flabelhim ; from the latter animal, however, it is at once distinguished

by its narrow, widely diverging branches never contracting the slightest adhesion to one

another.

I have as yet met with this species in but one locality, though its striking physiognomy

could scarcely allow of its being overlooked.

The Plumatella nitida, Leidy ('Proc. Acad. Nat. Sci. of Philadelphia,' vol. v, p. 321),

I cannot think entitled to rank as a distinct species. With the exception of the number of

tentacula, which are described as being only forty-two, there is no character in which P.

nitida does not entirely agree with P. repens, and this character by itself can scarcely be con-

sidered of suiScient importance to separate the two forms.
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Genus W. Fredericella, Gervais, 1838.

Name.—In honour of Frederick Cuvier.

In 1774 Blumenbach gave the name of Tubidaria sultana to a little fresh-water Polyzoon

which he found in the neighbourhood of Gottingen, and which diifered from all the then known

fresh-water species in having the tentacula disposed in a circle instead of forming a crescent.

This circular disposition of the tentacula, which at once distinguishes Blumenbach's animal

from all the other fresh-water species except PalndiceUa, was properly considered by

M. Gervais to be of sufficient importance to cause the Tubularia sultana to take the rank

of a distinct genus, and he has accordingly assumed it as the type of his genus Fredericella.

Though the tentacular crown, however, may at first appear quite similar in its form to

that of Paludicella, a careful examination will detect in the lophophore a deviation from the

orbicular condition presented by this part in the latter, and the bi-laterality of the lophophore in

Fredericella is still further maintained by the presence of the epistome, which is altogether

absent in Paludicella. The epistome and calyciform membrane are, indeed, as well developed

in Fredericella as in the species with crescentic lophophores, while Paludicella, the only genus

with a truly orbicular lophophore, is also the only one in which the epistome and membi-ane

are absent. The whole structure, moreover, of Fredericella is quite in accordance with that

of the species with crescentic lophophores, and differs in many important particulars from the

structure of Paludicella, so that notwithstanding the circular disposition of the tentacula

the true affinities of the genus are with Plumatella rather than Paludicella

Generic character.—Coenoecium confervoid, composed of a membrano-corneous branched

tube, with the branches distinct from one another and terminated by the orifices. Lopho-

phore nearly circular; tentacular crown campanulate. Statoblasts bean-shaped, destitute

of annulus and spines.

Species unica.* F. sultana, Blumenbach. PI. IX.

Specific character.—The same as that of tlie genus.

Synonyms.— 1777. Tubidaria sultana. Blumenbach, Handbuch der Naturgeschichte. (Original

figure.)

1789. Tubularia sultana. Gmelin, Linn. Syst. Nat., p. 3835.

* In my Synopsis of Presli-water Zoophytes, published in the ' Annals of Natural History,'

1844, I have described as a distinct species, with the specific name dilatata, a Fredericella in which

the branches become dilated towards the extremities; subsequent investigations, however, have led me

to look upon the F. dilatata of that publication as a merely accidental variation of F. sultana, and the

species must accordingly be suppressed.
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1806. Tubularia sultana. Turton, Linn. Syst. Nat., vol. iv, p. G69.

1816. Naisa sultana. Lamouroux, Pol. flex., p. 224.

1828. Plumatella gelatinosa. Fleming, Brit. Anim.

1830. B]fflugia protceiformis. Meyen, Isis, 1830, p. 187.

1834. Bifflvgia proteeiformis. Meyen, Nov. Act. Acad. Ca;s. Leop., vol. xvi,

Suppl.

1836. Plumatella sultana. Dumortier, Mem. sur les Pol. comp. fluv., p. 22.

1838. Plumatella sultana. Johnston, Brit. Zooph., 1st edit., p. 323.

1838. Freclericella sultana. Gervais, Bull. See. Philomat.

1839. Freclericella. Van Beneden, Bull. Ac. Brux., torn, vi, 2'''= partie, p. 277, fig. 2.

(Original figure.)

1839. Freclericella sultana. Gervais, Ann. Frang. et Etrang. d'Anat., torn, iii,

p. 136.

1840. Freclericella sultana. Gervais, Diet. Sci. Nat., Suppl., vol. i, PI. Suppl,

Pol. Fluv. (Original figures.)

1843. Freclericella sultana. Thompson, Rep. Brit. Assoc, p. 285.

1844. Freclericella sultana.
]
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>-Allman, Ann. Nat. Hist., vol. xiii, p. 331.

1844. Freclericella dilntata.\ '
, i ^

j.

1844. Freclericella sultana. AUman, Proc. R. I. Acad., No. 44.

1847. Freclericella sultana. Johnston, Brit. Zooph., 2d edit., p. 405.

1848. Fredericella sultana. Van Beneden, Recherches sur les Bryoz. fluv. de Bclg.,

p. 25, Mem. de I'Acad. Roy. de Belg.

1848. Fredericella sultana. Dumortier et Van Beneden, Hist. Nat. des Pol. Comp.

d'eau douce, Mem. servant de Complement au tome xvi des Mem. de

I'Acad. Roy. de Brux. (Original figures.)

1850. Fredericella sultana. Hancock, Ann. Nat. Hist., 2d series, vol. v, p. 173.

pi. 2, figs. 1, 4, and 6, and pi. 3, fig. 1. (Original figures.)

Iconography.—The original figures are those of Blumenbach, Van Beneden (Bui. Ac. Brux.),

Van Beneden (Mem. de I'Acad. Brux.), Gervais, and Hancock. There is also an original

figure apparently referable to this species, tliough unaccompanied by a name, illustrating

a paper by Mr. Varley m the ' Lond. Phys. Journal,' No. 2, 1 844.

Habit.\t.—On submerged stones and the stems and leaves of aquatic plants, in still

water and moderately rapid rivulets. Preferring the shade.

Localities.—British .- Generally distributed through England, L-eland, and Scotland ;

abundant in the Regent Canal, London ; in the Grand Canal, Dublin ; and in the Union

Canal, Edinburgh. G. J. A.—Northumberland Lakes. Mr. Hancock.

Foreign .- In a small lake called the Roth See, near the town of Lucerne ; in Lago di

Mezzola, Northern Italy; in the Canal du Midi, near Toulouse. G. J. A.—Germany.

Blummihach.—Near Paris. Gervais.—Belgium. Dumortier and Fan Beneden.

F. sultana is one of the most widely distributed of the fresh-water Polyzoa ; I have met

with it abundantly in England, Scotland, and Ireland. It occurs in rather confused tufts

attached to submerged plants, stones, &c. The ccBnoecium is partly free, partly adherent, the
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adherent portion frequently extending over several inches, and sending off numerous free

subdivided branches of an inch or more in height. The ectocj'st is brown, membrano-

corneous, opaque, M'ith a shghtly prominent keel running along each branch, but without any

slit-like furrow. At the origin of the branches there is frequently found a more or less

perfect septum. The tentacula are about twenty-four in number, constituting when the

polypide is e.vserted a campanulate crown of great elegance.

The statoblasts are somewhat kidney-shaped or bean-shaped, with the annulus obsolete.

They are small and seem to be but sparingly produced, a circumstance in which this animal

differs strikingly from several species of Alci/onella and Plumatella, in which the tubes at the

proper season are constantly found loaded with statoblasts in the greatest profusion.

The close resemblance of the bushy coencecium of this species to that of Plumatella

fruticosa has been already mentioned, indeed I have no doubt of the one having been

frequently mistaken for the other.

I have met with F. sultana during the whole of the spring, summer, and autumn months,

both in standing water and rivers, generally avoiding direct exposure to the daylight, though

not so decidedly a lover of obscurity as several other species of fresh-water Polyzoa. The

tentacular plume is even to the naked eye an object of extreme elegance, and we can easily

participate in the feelings which must have actuated Blumenbach when he bestowed on

this little animal the imperial designation it has since borne. It can be kept alive and

healthy in a phial of pure water, and when undisturbed the polypides will readily issue from

their cells and display their plumy crowns. A large branch thus studded with the campanu-

late crests of the polypides is an object which in elegance can hardly be surpassed, and with

these strange, sentient flowers instantly retreating on the approach of danger, and when all

is once more quiet again coming forward in their beauty, presents a spectacle not easily

forgotten.
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PALUDICELLIDtE.

Genus VIII. Paludicella, Geroais, 1836.

Name.—A diminutive noun, formed from pahcs, standing water.

In tlie number of the ' Symbolse Physicse,' published in 1831, Elirenberg described under

the name of Alcyonella articulala, a fresh-water Pol3rzoon which he discovered in the neigh-

bourhood of Berhn. M. Gervais shortly afterwards, having discovered near Paris an animal

which agreed with Eiirenberg's description, saw the necessity of separating it from Alci/onella

and placing it in a distinct genus, which he named Paludicella. About the same time

Ehrenberg's animal was detected in the neighbourhood of Louvain by M. Van Beneden, and

in Lough Erne, in Ireland, by Mr. William Thomjjson, of Belfast, who was thus the first to

add this interesting Polyzoon to the Fauna of the British Isles.

Paludicella is one of the best marked of all the genera of fresh-water Polyzoa ; its

perfectly orbicular lophophore, with tlie absence of epistome and calyx, and its strikingly

articulated coencecium, formed of regular claviform cells, all separated from one another

by complete septa, together with several peculiarities in its internal structure already

described, remove it by a well-marked interval from the other genera of the present mono-

graph, and approximate it to certain marine representations of tlie class. The genus consists

as yet of but a' single species.

Generic character.—Coencecium membrano-corneous, branched ; branches composed of a

series of claviform cells placed end to end and separated from one another by complete septa

;

orifices tubular, lateral, placed near the wide extremity of each cell. Lophophore orbicular, no

epistome or calyx. Statoblasts not observed.

Species unica. Paludicella Ehrenbergi, Van Beneden. PI. X.

Specific character.—The same as those of the genus.

Synonyms.—1831. Alcyonella articulala. Ehrenberg, Symb. Phys. Evert., Dec. 1, Pol., fol. a.

1832. AlcyoneUa diuphana. Nordmann, Mikrograph. Beitriige, vol. ii., p. 75.

1836. Paludicella articuluta. Gervais, Comptes Reud.

1837. Paludicella. Gervais, Ann. Sc. Nat., 2d series, torn, vii, p. 80.

1839. Paludicella articulala. Gervais, Ann. Fraug. et Etrang. d'Anat., torn, iii, p. 75.

1839. Paludicella. Van Beneden, Bull. Ac. Brux., torn, vi, 2d part, p. 278, fig. 1.

(Original figure.)

1840. Paludicella articulee. Gervais, Diet. Sc. Nat., Suppl., vol. i, pi. 1, Pol. Fluv.,

fig. 6. (Original figure.)

1842. Paludicella articulala. Allman, On the Muscular Syst. of Palud., &c., Roy.

Irish Acad., No. 38, witlt a plate. (Original figure.)

15



114 PALUDICELLA EHRENBERGI.

1813. Fuludicella articulaia. Thompson, Rep. Brit. Assoc, p. 285.

1844. Paludicella arliculata. AUmann, Anu. Nat. Hist., vol. xiii, p. 331.

1847. Paludicella arliculata. Jolinston, Brit. Zoopli., 2d edit., p. 105, fig. 77,

p. 406. (Original figure.)

1848. Paludicella Eltrenberyi. Van Beneden, Reclierches sur les Bryoz. fluv. de

Belg., p. 27, Mem. de I'Acad. Ro}-. de Belg.

1848. Paludicella E/irenberf/i. Dumortier et Van Beneden, Hist. Nat. des Pol.

Comp. d'cau douce, Mem. servant de Complement au tome xvi des Mem.

de I'Acad. Roy. de Brux. (Original figures.)

1850. Paludicella procumbens? Hancock, Ann. Nat. Hist., 2d series, vol. v, p. 201,

pi. 5, figs. 1, 2, and pi. 4. (Original figures.)

1851. Paludicella elongala? Leidy, Proc. Acad. Nat. Sci. of Philadelphia, vol. v,

p. 321. (Original figure.)

Tconof/raplii/.—The original figures are those of Van Beneden (Bui. Ac. Brux.), Van

Beneden (Mem. de I'Ac. Brux.), Gervais, Allman, Johnston, Hancock, and Leidy.

Habitat.—On submerged stones in still and slowly running water. Eminently Ught-

shunning.

Localities.—British: Regent Canal, London; Chelmer Canal, Essex; Grand Canal,

Dublin ; Union Canal, Edinburgh. G. J. A.—Lough Erne, Ireland. Mr. Wm. Thompson.—
Bromley Lough, Northumberland. Mr. Hancock.

Foreiffu : Lake of Lucerne, Lake of Zurich, Lago di Como, and Lago di Lugano. G. J. A.

—Near Paris. Gervais.—Belgium. Dumortier and Van Beneden.— Prussia. Ehrenberg.—
Near West Point, in the United States ; abundant. Brof. Bailey.

The specific name articulata, originally applied to this species by Ehrenberg, was

sufficiently significant, so long as the animal was described as a species of Alcyonella ; it is

now, however, quite inapplicable, for it possesses no specific meaning whatever, being

expressive of one of the most striking characters on which the (/enus formed for it has been

founded. \, therefore, entirely agree with M. Van Beneden, in admitting the necessity of

changing the original specific name, and willingly adopt that of Ehrenberyi, proposed for it by

the learned Belgian naturalist in honour of its discoverer.

P. Ehrenhergi is very widely distributed, and we can scarcely account for its having so

long escaped notice, except by supposing that its resemblance to some of the confervoid algae

caused it to be overlooked. The ccenoecium is partly free, partly adherent. The adherent

portion extends over the under surface of stones as a branched confervoid growth, the

branches being given off either opposite to one another in pairs, or else singly, the develop-

ment of the opposite branches being in the latter case suppressed. Besides the portion

which thus continues closely adherent to the supporting surftice, numerous branches remain

quite free, growing in luxurious specimens frequently to the length of two inches, and being

themselves ramified in a manner quite similar to what occurs in the adherent portion.

The structure of both adherent and free portion is similar, every branch consisting of a

series of symmetrical clavate cells, each of which is attached by its narrow extremity to the

wide extremity of the cell below it, from which its cavity is separated by a perfectly formed
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septum, visible through the transparent walls of the cell ; the entire ccencEcium thus presents

a very striking and elegant concatenated appearance. The orifices are unilateral, and are

placed at the extremity of little tubes, which project obliquely forward from the side of the

cell near its wide end. The branches are given off at nearly right angles from the wide part

of the cell, one at each side of the tulniiar orifice, and are thus (unless when the suppression

of one of them takes place) situated in pairs one opposite to the other, with the tubular

orifice between them.

The ectocyst is a pellucid membrano-corneous tunic, nearly colourless in young specimens,

but acquiring a dark brown colour by age.

The polypide has but sixteen tentacula, springing from the margin of the orbicular

lophophore, in a perfectly infundibulate crown.

Van Beneden* describes the occurrence of what he terms " hybernacula," in PahuVceUa

Ehrenberr/i. These hybernacula are gemmce, which, under the influence of a fovorable

temperature, would have grown into the ordinary lateral branches of the Polyzoon, but which

towards the commencement of winter acquire a conical form, and then become for a while

arrested in their development. In this state, surrounded by a firm membrane of a blackish-

gray colour, they continue until the following spring, when the investing membrane splits to

allow of the elongation of the branch. In no instance have I witnessed the hybernacula in

the specimens of Paludicella collected in Britain.

P. EJirenbergi is an exceedingly timid little animal, and a specimen may be for hours

under observation before the polypides will venture to issue from their cells, and then it is often

for only a few seconds at a time, that they will continue visible. It is eminently a lover of

obscurity, being only found in such situations as are not exposed to the direct influence of

daylight; the most luxuriant specimens I have met occurred under the arches of viaducts on

the Grand Canal, near Dublin ; and in similar situations elsewhere, where the constant

obscurity in which they live is never interrupted by a single ray of direct daylight.

The species occur all through the year in still and slowly running water, but is most

abundant during the summer and autumn.

After a careful consideration of the animal described by Mr. Hancockf under the name

of P. procumbens, I have been unable to agree with this naturalist in considering it a distinct

species. The main character on which Mr. Hancock relies, is the supposed smaller number

of tentacula in his species, a belief to which he was naturally lead in consequence of the

figure of P. Ehrenberiji given by me in the 'Proceedings of the Royal Irish Academy, 1843/

having been erroneously engraved with twenty-si.x tentacula. Mr. Hancock also relies on the

less densely and luxuriantly branched condition of his specimens, and on a smaller size and

difference of colour in the cells, as grounds for distinction, but I believe these to be characters

* Dumortier and Van Beneden, ' Hist. Nat. des Pol. Com. d'eau douce, Mem. servant d"e

Complement au tome xvi des Mem. de I'Acad. Hoy. Bruxelles.'

f Hancock, in 'Ann. Nat. Hist.,' 2d series, vol. v, p. 201.
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depending solely on age and accidental circumstances of growth. I cannot think, therefore,

that there are sufficient reasons for considering the P. procumhcns of Hancock as distinct from

P. Ehrenhergi.

I have also been unable to find, in the characters assigned by Dr. Leidy* to the species

occurring in the neighbourhood of Philadelphia, and named by him Paludicella ehngata,

sufficient grounds for the separation of the American form as a distinct species from the

European one. A slight difference in the length of the cells cannot afford a valid specific

difference, and this view is full}' borne out by the figure which accompanies Dr. Leidy's

paper.

* Leidy, in ' Proc. Acad. Nat. Sci. of Philadelphia,' vol. v, p. 321.
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URNATELLID^.

Genus YU. Urnatella, Leid^, 1851.

N'ame.—A diminutive noun, formed from urna, an urn, in allusion to tlie urn-shaped fip^ure

of the articulations.

We find, in the fifth volume of the ' Proceedings of the Academy of Natural Sciences of

Philadelphia,' a new Polyzoon described by Dr. Leidy under the name of Urnatella (/mcilis.

It resembles, as Dr. Leidy informs us, a miniature Isis hippiiris, and was discovered growing

upon the under side of stones, in the River Schuylkill, near Philadelphia. Dr. Leidy accom-

panies his communication with a figure of the coenoecium ; and though he had not succeeded

in detecting the polypides, he felt himself justified in viewing the production in question as a

true Polyzoon.

At a subsequent meeting of the Academy (' Proc. Acad. Nat. Sc. of Philadelphia,'

vol. vii. p. 191), Dr. Leidy again offers some remarks on Urnatella gracilis. Since his previous

communication, he had detected the polypides, and had also in other respects succeeded in

making a more satisfactory examination of the new Polyzoon, so that he now finds it neces-

sary to alter in some points his previous description.

His account is confined to a generic and specific diagnosis, from which it appears that

Urnatella t/racilis is a most remarkable animal, and one of the most beautiful of the fresh-

water Polyzoa. The following are the characters given by Leidy in his amended diagnosis :

Generic character.—" Coenoecium consisting of a series of segments up to eighteen in

number, and forming free semi-erect curved stems, attached only by the base of the lowest

segment. Segments, excepting the three last ones, simple, urniform ; the antepenultimate

and the penultimate oblong, with simple or compound branches of the same form ; the last

segment or active polyp is campanulate, and is supplied with cylindrical ciliated arms, arranged

in a circle round the mouth." Leidy.

Species unica. Urnatella gracilis, Leidy.

Specific character.—•" Stems single or in groups up to six in number, attached at the

loM^er extremity by means of a sienna-coloured granular substance. Urniform segments

225 mm. long by "18 mm. broad, becoming smaller towards the free end of the stems;

body portion of each urniform segment translucent, whitish, with sienna-coloured

transverse striae and puncta;, and having on each side near tlie bottom a roundish process,

the remains of former branches ; the narrow top and bottom portion of the segments brown

in colour and annulated. The antepenultimate and penultimate segments and their branches

oblong, translucent. Polyp. '225 to 4.5 mm. long, campanulate ; expanded, mouth circular.
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the diameter equal to the lengtli of the body, surrounded by fourteen cylindrical, ciliated,

retractile arms. Stems up to 4 mm. in length.'' Leah/.

Fig. 17.*

Urnatella gracilis.

a. Oral orifice, b. Anal orifice, c. Storaacli. d d d. Gemmae.

Synonyms.—1854. Urnatella gracilis. Leidy, Proceedings Acad. Nat. Sci. of Philadelphia,

vol. V, p. 321. (Original figure of the cosnceciura.)

1854'. Urnatella gracilis. Leidy, Proceedings Acad. Nat. Sci. of Philadelphia,

vol. vii, p. 191.

Iconography.—Original figures of the coencecium by Leidy.

Habitat.—On the under side of stones in running water.

Locality.—River Schuylkill, in the city of Philadelphia, United States. Br. Lcidi/.

Besides the two short notices contained in the references given above, there is no other

published account of this remarkable genus, and zoologists cannot but look forward with

impatience to the fuller description promised by its discoverer.

While the present sheets were passing through the press, I received a note from Pro-

fessor Leidy, along with a pencil sketch of the expanded polypide, from which I have given

the accompanying woodcut. "The anatomy of the animal," writes Dr. Leidy, " is easily ex-

* From a pencil sketch furnished by Dr. Leidy,
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amined, but in numerous specimens I have been unable to detect the slightest trace of gene-

rative structures ; while on the other hand, the stomach is almost constantly more or less

filled with large leucophroid bodies, which I am inclined to suspect are the reproductive

bodies."

The annexed figure of Urnatella is so strongly suggestive of the marine genus Pedicellina

that I feel much tempted to place Urnatella in the sub-order Pcdlcellinea, in which it would

then become the type of a distinct family in this sub-order. With our present imperfect

Wiowledge of its anatomy, however, such an association would hardly be justified, and I have

therefore deemed it most advisable to view it for the present as the type of a sub-order of

gymnolsematous Polyzoa, premising at the same time that this location is to be considered as

purely provisional.



The following Letters apply in all the Plates where they are used to

corresponding parts of the structure :

a.



DESCRIPTION or THE PLATES.

PLATE I.

Cristatella mucedo.

Fig.

1. Cristatella mucedo ; an adult specimen, adhering to the submerged stem oi Ranunciilm

aquatilis. Of the natural size.

2. The same enlarged.

3. Statoblast of Cristatella mucedo in an early stage; it is surrounded bv a ciliated mem-
brane, and there is as yet no appearance of the marginal spines.

4. Tlie same more advanced ; the enveloping membrane is destitute of ciUa, and the spines

have begun to grow out from the maroin of the disc.

.5. The same, still further advanced ; the spines have impinged on the enveloping mem-

brane.

6- The mature statoblast; the enveloping membrane has been torn by the pressure of the

spines, and has disappeared, and the statoblast has become free.

7. The same, viewed on the edge. Figs. .3—7 are magnified about 50 diameters.

8. Natural size of mature statoblast.
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PLATE II.

LOPHOPUS CRYSTALLINUS.

Fig.

1. Loj)hopus crystallinus ; specimens attached to tlie roots of Lemna poli/rJiiza. Natural

size.

2. The same enlarged ; adult specimen.

3. The same
;
young specimen, with two polypides.

4. Statoblast q{ Lophopus crydallinus, magnified about 50 diameters; viewed in face.

5. The same, viewed on the edge.

6. Portion of internal or hepatic layer of stomach.

7. Three isolated cells of this layer further magnified. Each cell is seen to contain within

it a secondary cell, with brown contents.

8. Middle layer of stomach, composed of cells with colourless contents, and brilliant nucleus.

9. Structure of the endocyst ; the tissue has been treated with acetic acid, and presents

isolated nuclei, and nucleated cells in various stages of formation.

10. Muscular network of the endocyst.

11. Muscular fibre from the endocyst more highly magnified, and treated with acetic acid.

12. An isolated muscle-cell of the same, still more highly magnified.

13. Tubular network, containing peculiar corpuscles, occasionally seen in the substance of

the endocyst.

14. Corpuscles of the tubular network isolated.

1 5. The same, under the action of acetic acid.

16—23. Parasitical organisms from the perigastric fluid of Lophopus crydallinus.

24. Semi-ideal view of part of the lophophore and tentacular crown oi Lophopus, showing the

mouth and neighbouring parts, with the distribution of tiie nerves. The tentacula

are partially removed, so as to bring into view the >ipper surface of the lophopiiore.
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PLATE III.

Alcyonella fungosa.

Fig,

1

.

A specimen of Alcyonella fungosa, represented of the natural size, as developed round a

twig.

2. A portion of the surface magnified, with a polypide protruded ; it is viewed obliquely, so

as to show the papilHform termination of the cells.

3. The same, viewed perpendicularly ; the polypides are all retracted, and the papilliform

terminations of the cells foreshortened in the view.

4. A portion of the dead coencecium magnified, and seen in vertical section ; the cells

towards the bottom are seen to be loaded with statoblasts.

5. 6. Statoblast, magnified about 60 diameters.

7. Longitudinal section through polypide and cell showing anatomical details.
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PLATE IV.

Alcyonella flabellum and Alcyonella Benedeni.

Fig.

1. Alcjionellajlahellum. Natural size.

2. The same magnified.

3. A young specimen of the same magnified, with the two valves of the statoblast still

adhering to it.

4. Longitudinal section of upper part of the cell of A. flabellum, showing certain anatomical

details.

5. Alcyonella Benedeni ; a portion of a specimen. It is drawn of the natural size.

6. A portion of the same magnified.

7. Free statoblast of ^. Benedeni; more convex face.

8. The same ; less convex face.

9- The same, viewed on the edge.

10. Adherent statoblast of A. Benedeni ; it is surrounded by a portion of the unorganized

cement, by which it adheres to the walls of the cell.

11. Young specimen of A. Benedeni, with the separated valves of the statoblast still attached

to it.
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PLATE V.

Plumatella repens.

Fig.

1. Plumatella repens, var. a, creeping over the surface of a stone. Natural size.

2. Portion of the same magnified.

3. Plumatella repens, var. /3, growing on a portion of a submerged stem. Natural size.

4. Portion of the same magnified.

5. A cell of P. repens, with the polypide exserted ; very much enlarged, to show anatomical

details.

6. Extremity of the cell, with the polypide retracted.

7. Statoblast, viewed on the face.

8. The same, viewed on the edge, and seen in section.
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PLATE VI

Plumatella jugalis and Plumatklla fruticosa.

Fig.

1

.

Plumatella jugalis, attached to the under surface of a floating leaf of Suyittaria xaiixHifulia.

Natural size.

2. The same magnified.

3. Plumatella fruticosa, attached to the petiole of Sagittaria. Natural size.

4. Portion of the same magnified.

5. Statoblast of /'.//•«^ico5a.
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PLATE VII.

Plumatella coralloides and Plumatella emarginata.

Fig.

1. Plumatella coralloides, growing upon a piece of submerged timber. Natural size.

2. Portion of the same magnified.

3. Base of a branch of P. coralloides, with an imperfect septum.

4. Statoblast of P. coralloides.

5. Flumatella emarginata, creeping over the surface of a submerged stone. Natural size.

Some of the statoblasts are seen adhering, in rows, to the stone.

6. Portion of the same magnified.

7. 8. Free statoblast of P. eynarginata.

9. Adherent statoblast of the same.

10. A row of adherent statoblasts, with the unorganized cement which attaches them to

the walls of the cell.
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PL\TE VIII

Plumatella Dumortieri and Plumatella elegans.

Fig.

1. Phimatdla Dumortieri, attached to a submerged stem. Natural size.

2. Portion of tlie same magnified.

3. End of a branch, with the polypide retracted, still further magnified, to show the trans-

parent furrow in the ectocyst, with its notch-like extremity.

4. Portion of the calyx of the same, much magnified, to show its festooned margin.

5. Statoblast of the same.

6. Plumatella elegans, attached to the under surface of a leaf of Putanioyetuu. Natural size.

7. Portion of the same magnified

8. Portion of the calyx of the same, much magnified, to show its nearly even margin.

9. Statoblast of the same.
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PLATE IX.

Fredericella sultana.

Fig.

1. Fredericella sultana, attached to a stone. Natural size.

2. Portion of the same magnified.

3. Imperfect septum at commencement of a branch.

4. Statoblast.

5. Extremity of a tentacle, much magnified, with the internal layer partly exposed by the

removal of the external cellular layer.

6. Muscular fibre of F. sultana, showing its striated structure, and its tendency to break into

discs. The central fibre of the group is seen to be irregularly swollen, as it ap-

pears when in a state of contraction.

7. A very much enlarged drawing of the polypide and cell, to show anatomical details.
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PLATE X.

Paludicella Ehrenbergi.

Fig.

1. Paludicella Ehrenbergi, attached to a submerged stone. Natural size.

2. A portion of the same magnified.

3. A very much enlarged drawing of a cell with the polypide retracted ; showing tlie

anatomical details.

4. A cell seen in section with the polypide exserted, and exhibiting anatomical details. The

ovary and testis are here fully developed, while in fig. 3 they are represented in an

undeveloped state.

5. Lophophore viewed upon the upper surface, with the mouth, and roots of the tentacula.

'^f
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PLATE XI.

Development of Gemma and Ovum.

Fig.

1—9. Successive stages of the development of the gemma in Paluclicella Ehrenhergi.

10— 16. Successive stages of the development of the gemma in Lophopus ci-ysfaUinHS.

17. Cell from the testicle of Alcyonella fungosa filled with secondary nucleated cells

(" vesicles of evolution").

18. The mother-cell has disappeared, but the vesicles of evolution still adhere together, while

from several the spermatozoal filament is seen projecting.

19. A mother-cell containing vesicles of evolution; the spermatozoal filament has become

partially liberated from several of the vesicles of evolution, and appears to

perforate the walls of the mother-cell.

20. A vesicle of evolution more highly magnified. The original nucleus has become

converted into a spermatozoal filament, which lies coiled up within the cell.

21. Spermatozoal filaments escaping from the vesicles of evolution.

22. A vesicle of evolution with the spermatozoal filament partly liberated, and presenting

a spiral form.

23. Spermatozoa of Alcgonella fungosa as they appear when floating freely in the fluid of the

perigastric space.

24. Mother-cells containing nucleated vesicles of evolution from the testis of Paliidicella

Ehrenhergi.

25. Free spermatozoa of Paluclicella Ehrenhergi.

26. A group of ova from the ovary of Alcyonella fungosa.

27. A single ovum from the same, more highly magnified.

28. The ovum has undergone segmentation, and a central cavity has begun to show itself.

29. The embryo is here seen in the form of an oval ciliated sac, destitute as yet of external

orifice.

30. The embryo now presents an orifice through which an unciliated portion is protruded by

a process of evagination. In this protrusible portion a polypide is developed.

.30". The polypide from the last isolated. The lophophore is as yet destitute of tentacles.

30''. The same polypide slightly more advanced. Some tentacles have begun to develope

themselves from the margin of the lophophore.

31. An embryo containing two polypides.

32. The same more advanced. The polypides have acquired nearly their perfect develop-

ment.

33. The same, with the anterior part withdrawn into the posterior, as occurs when the

embryo is in the act of swimming.

33". A group of embryos in this stage of their natural size.

33''. A similar group more magnified, and in the act of swimming.

34. More advanced stage. The first invagination has become obliterated ; the cilia have

disappeared from the surface, and the young polyzoon has acquired its ectocystal
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investment. A new bud is seen at eacli side within the cell, near its anterior

extremity.

35. Embryo of Plumatella fruficosa.

36. Statoblast of Lophopm crijdalUrms in a very early stage, in which it appears as a minute

swelling upon the funiculus.

37. The same more advanced. The contents of the statoblast are here seen to be divided

into two distinct portions.

38. The same still further advanced. The division into two masses has disappeared, and the

whole contents are surrounded by a distinctly cellular membrane.

39. The same after the appearance of the annulus, which as yet presents but a simply

granular structure.

40. Peculiar cells from the annulus in a later stage of development.

41. The statoblast ruptured under compression, and the couteuts escaping in the form of

minute cells.

4r. A group of cells constituting the contents of the statoblast, more highly magnified.

41''. Peculiar refractive corpuscles constituting the contents of these cells.

42. Statoblast of Plumatella repens, with the young polyzoon escaping from it. Its two

faces have separated from one another, and are seen still adhering to the posterior

part of the polyzoon which floats freely through the surrounding water. The

polypide is here represented as e.Kserted from its cell.

43. The same, with the polypide retracted.
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