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Introduction.

Sponges constitute the phylum Porifera, the lowest of the Meta^oa or

multicellular animals. They are a very isolated group, without any

connecting links between them and other groups of multicellular animals.

The vast majority of sponges are marine, living at all depths, from between

tide-marks to the farthest abysses of the oceans. One family only, the

Spongillidae, live in fresh water, and certain species belonging even to this

family have occasionally been found in brackish ponds and estuaries in

different parts of the world.

Fresh-water sponges exhibit a considerable diversity of structure, and are

divided into a large number of genera and species. Of these species, Ireland

possesses only five, a contrast to the marine sponges found off our coasts,

which are already known to numlier nearly two hundred different kinds.

Certain marine sponges, namely, the bath- sponge and some of its nearest

allies, were known at an early period. There are several allusions to them

in the literature ol classical times. Aristotle realized that sponges belonged

to the animal kingdom, but after his time opinions on the subject varied.

Writing in the year 1824, Gray (" Zoological Journal," vol. i) summed up the

views of the earlier naturalists. He writes :
—

" The true nature of these

curious bodies has for a long while been an object of great doubt to all

Naturalists, for we find that most of the Aneient Natural //-w^ojv'ww apparently

regarded them as animals . . . On the revival of learning ... all those who

would examine for themselves considered them as vegetables." Thus we see

that during a long period sponges were considered by some writers to he

animals, by others plants. As plants they were thought to be most nearly

related to the fungi or to the algae. More often they were classed as

Zoophyta, or " plant-animals," belonging neither to the animal nor to the
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vegetable kingdom, but possessing a " third or middle nature," serving to

connect the two. Or, as another authority writing in the year 1633

expressed it, they " are not wrought together of the froth of the sea as our

Author affirmes, but rather of a nobler nature than plants, for they are

said to have sence." They are therefore referred by the writer to the

" Plant-animalia," that is, " such as are neither absolute plants nor yet living

creatures, but participate of both." While yet another writer defines the

Zoophyta, among wliich he classes sponges, as " having stems vegetating and

changing into animals." Several authorities maintained that sponges were

merely sheltor.s built by worms or oilier animals for their own use, or were

nests built by certain aquatic insects for the reception of their eggs.

During the eighteenth and early part of the nineteenth centuries

naturalists still diflered as to whether sponges should be regarded as plants

or animals, and it was not until the middle of the latter century that their

auimal nature was definitely established.

The earliest references to the fresh-water sponges must be looked for in

works on botany. The first mention of them was apparently made by John

Ra}' in the first volume of his " Hisioria I'lanlarum," published in 168G. He
describes a sponge from the River Yare under the title " Spongia ramosa

fluviatilis Newtoni." From his description it is evidently a branching

specimen of S/xnu/Ula hriuiru. A few years later, in 1691, I^eonard

Plukenet in his " Phytographia," Part I, Plate 112, fig..*?, gives a clearly

recognizable figure of SjxmgUla Incustris from the River Isis, near Oxford

under tlie description " Spongia fluviatilis anfractuosa perfragilis ramosissima

nostras." The later references to the fresh- water sponges in Ray's books are

cliieUy quotations from the two preceding works.

Linnaeus in his earlier writings classed the Spongillidae with the lower

fungi under the name Lilho(iliy ta. Later on he introduced the names Spongia

laetuUris and Sponrfia fliiriaiUii. Although it is impossible to determine with

accuracy what were the sjwnges referred to, these two specific names have

become established,and have long been applied to the two commonestEuropean

species, now named SpontfiUa laciistris and Ephijdatia fluviatilis. These two
species were apj>areutly the only ones known for a considerable number of

years, although they were descril»e<l from lime to time under dilFerent names.

In 1848-9 Carter published papers on the fresh-water sponges of the

Island of Bombay, thus making known for the first time the occurrence of

fresh-water si>onges l>eyond the confines of Euroijc. In 1863 P.owerbank

published his " Monograph of the SiKuigilliilae "(11), adding to the previously

known forms several new species from North am! South America and one

from Australia. Carter's paper on the known sfiecies of Spongilla followed
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in 1881 (14), and Potts'- important ninnnrria])!! in 1887 (33). It would be

impossible to enumerate in this short snrvey even all the more important

papers on the fresii-watcr sponges pnlilislied about this period, but a complete

and valuable list of the literature on the subject up to the year 1892 is given

by Weltner (51).

During the last thirty years much work has been done on the structure,

physiology, and dexelopmcnt of the Spongillidae, while scientific exploration

carried on during recent years in many parts of the globe has proved that

fresh-water sponges may be found under suitable conditions throughout the

world, and new species are being continually added to the number already

known.

Fresh-watek Sponges in Ireland.

Although the fact tliat fresh-water sponges occur in Ir-eland has been

known for just one hundred years, and although systematic search has

recently been made for them in many different parts of the country, only five

species have so far been found. They are as follows :

—

Spongilla {Euspomjilla)

lacustris auct., Spongilla {Eiinctpius) fragilis Leidy, Ephydatia Jluviatilis

auct., Ephydcdia MiUlcri Lieberkiihn, and Hderomeyenia Ryderi Potts.

Key to the Irish Spongillidae.

I. Genimule-spicules rod-like (strongyla or oxea). Genus Spongilla.

1. Skeleton-spicules, smooth oxea; free mieroscleres present.

Gemmules occurring singly, and provided with a

pneumatic-coat of very minute cells (sub-genus Euspon-

gilla). No foraminal tubule. Spongilla lacustris.

2. Skeleton-spicules, smooth oxea ; no free mieroscleres. Gemmules

in a pavement-layer at base of sponge, and in small scattered

groups, enclosed in both cases in a common covering of

large polygonal cells (sub-genus Eunapius). Foraminal

tubule present. Spongilla fragilis.

II. Gemmule-spicules amphidiscs of one kind, with equal discs which are

serrated at the edge. Genus Ephydatia.

1. Skeleton-spicules typically smooth, but some microspined.

Shaft of amphidlsc longer than the diameter of the disc;

disc not deeply serrated. Bubble-cells absent. Ephydatia

fluviatilis.

2. Skeleton-spicules smooth and spined. Shaft of aniphidisc

shorter than the diameter of the disc ; disc deeply serrated.

P.ubble-cells present. Ephydatia Miilleri.

[2 8 2}
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III. Gemmule-spieules amphidises of two kinds. Genus Heteromeijenia.

1. Skeleton-spicules densely spined. Genininle-spieules (a)

long-shafted amphidises, the disc formed of several strong,

recurved teeth united at the hase ; (h) short-shafted

amphidises, with finely serrated edges to the discs.

Heteromeyenia lli/dcri.

Although the numl>er of sjjecies is small, yet the fresh-water sponge-fauna

of Ireland compares favourably with that of the conntries lying nearest to

her. England and Scotland together possess the same species. France has

the fulliiwing five : Spongilla lacustris, H. fragilis, Kphydatia JluviatUis,

E. Mulleri, and Trochospongilla Jiorrida. Six species occur in Germany,

namely, the five that are found in France, witli the addition of Cartcrhis

Stepanotci. Only about eight species are known to occur in the whole of

Europe. One of these, Utteimncyaiia Ryderi, as far as its European distri-

bution is concerned, is limited to the extreme western outposts of the

continent, while the gemmules only of another North American species,

lleteromeytnia re/>ms, have on one occasion been found in Europe, namely, in

a pond in Galicia. Several species of doubtful value have been described

from time to time ; but the following are generally recognized as comprising

the fresh-water sponge-fauna of Europe:

—

S,t,,nffilla lacustris. Jleleromtyenia liyderi.

filla fratfUis. Hcteromeymia repcn<i.

Kphydatia flurintUis. Trochosjiongilla horrid/i.

Kphyd'itiii iliJlrri. Cartfriim Stejmnoun.

Thus Euiojio is p<M)r in nuuiln-r of species a.«i compared with other parts of

the wtirhl. At the pi-esent time North America is known to possess about

twenty-eight 8iK?cie.<», the Aniazun region of South America about twenty,

the Continent of Africa over thirty, and India, including I'.urma, at least

twenty-fivt' - md .several varieties.

The geu^
-i

: . >i distribution of the fresh-water sjionges found in Iieland

is wide. JIfteromryenia Ilydtri has the most restricted range, being known

up to the present only from Nortli America, Ireland, and Scotland. Tlie

remaining sjiecies occur lliroughout the entire Holarctic region. E. Sliilleri

api)ears to W confined to tlial region, where it extends through North America,

Europe, and Northern Asia to Japan. S. lantstris, S. frayHis, and E. fltivia-

tUis are represente«l by at least local races or varieties in other parts of llie

world. Thus S. IntuMris is re[>resented in India. S./rayilis occuis in South

America, tropical Asia, and Australia, wliile forms of E. fliitialilis are found

in tropical Asia, South Africa, and Australia.
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HisTOKK'Ai, Account oi'' Iiasii Fkiosh-watki; .Sponges.

'I'he following is a list, in cluunulugical uidcr, ui' the papers in which

reference is made to the occurrence of fresh-water sponges in Ireland.

Works wliich mention such sponges only in connexion with the ]injblenis of

their geographical distribution are included in l^lie general bibliography given

at the end of this paper, to which the numbers iu brackets refer.

List of Eefekences to Ikisii 1''i!Esh-watek Sponges.

1822. Fleming, J.—The Philosophy of Zoology. Edinburgh.

1826. Grant, E. E.—On the Structure and Nature of the Spcmc/ilia friabilis.

Edinburgh Philosophical Journal, xiv.

1836. Te.mpleton, E.—A Catalogue of the Species of Anuulose Animals and

of Eayed Ones found in Ireland, as selected from the Papers of the

late John Templeton, Esq., of Cranmore, with Localities, Descrip-

tions, and Illustrations. Mag. Nat. History, ix.

18-1-4. Thompson, W.—Eeport on the Eauna of Ireland. Div. Invertebrata.

British Association Report for 1843.

1849. Allman, G. J.— On the Natural History, Structure, and Biological

Status of the Fresh-water Sponges. [Summary of Lecture.] Ann.

Eeport Dublin Nat. Hist. Soc. for 1848.

1856. Thompson, W.—The Natural History of Ireland, vol. iv. I-ondon.

1868. Wkight, E. p.—Notes on Irish Sponges. Part I. A List of the

Species. Proc. Eoy. Irish Acad., x.

1874. Belfast Naturalists' Field Club : Guide to Belfast and the Adjacent

Counties. [Fresh-water Sponges, p. 130.] Belfast.

1878. Guide to the County of Dublin. I'repared for the Meeting of the

British Association. Part II. [Macalisteh, A.—Sponges, pp. 1, 2.]

Dublin.

1882. Bo^VERBANK, J. S.—A Monograph of the British Spougiadae. Bay

Soc, London, vol. iv, edited by Kev. A. M. Norman.

1893. ScHAKFF, E. F.

—

Siionijilla Jiuviatilis iu the Barrow. Irish Natura-

list, ii.

1893. Creighton, E. H.—Spoiigilla lacustris at Ballyshannon. Irish Natura-

list, ii.

1895. Hanitsch, E.—American Fresh-water Sponges in Ireland. Nature, Ii,

p. 511.

1895. Hanitsch, R.—The Fresh-water Sponges of Ireland, with renuirks on

the general distribution of the group. Irish Naturalist, iv.
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1899. ScHARFF, E. F., and Carpenter, G. H.—Some Animals from tlie

Macgillicuddy's Reeks. Irish Naturalist, viii.

1902, A Guide to Belfast and the Counties of Down and Antrim, prepared

for the Meeting of the British Association by the Belfast Natura-

lists' Field Club. [Nichols, A. E.—Sponges, pp. 2;i6-238.] Belfast.

1905. Stephens, Jane.—Note on Irish Fresh-water Sponges. Irish Natura-

list, xiv.

1908. Handbook to the City of Dublin and the Surrounding District. ' Pre-

pared for the ileetiug of the British Association. [Stephens, J.

—

Sponges, pp. 213-215.] Dublin.

1912. Stephens, Jane.— Fresh-water Porifera of the Clare Island Survey.

Proc. Koy. Irish Acad., .\.\.\i. Part 60.

1914. Stephens, Jane.—[Note on Fresli-water Sponges.] Ann. Eeport and

Proc. Belfast Naturalists' Fiekl Club, ser. ii, vol. vii.

1915. Stephens, Jane.—[Occun-ence of Ejihydatia fluviatiliv in the River

Lifl'cy.] Irish Naturalist, xxiv, p. 43.

1915. Stephens, Jane. [Note <>n Fresli-water Sponges.] Ann. Eeport and

Proc. Belfast Nat. Fielil Club, ser. ii, vol. vii.

References in zoological literature to the occurrence of fresh-water

sponges in Ireland are few, as can be seen from the foregoing list, and for

the niost part brief. Apparently the earliest allusion to Irish fresh-water

sponges was made less than one hundred years ago by John Fleming in his

work, "The Philosophy of Zoology," published in the year 1822. In the

course of his description of the Alcyunaria he devotes a few lines to the

spongee, and associates them with a "tribe" of the Alcyonaria represented

by the genera Anthelia and Cornularia among others. Tiie author says

:

" As nearly connected with this tribe in form and the condition of the coral,

we may notice the curious natural family of Sponges, the polypi of which

are unknown." The only genem mentioned are Spongia, Ephydatia, and

Tethya. In a foot-note (vol. ii, p. 614) there is the following remark :
" I have

given a delineation of the Ephydalia cannlium from an Irish specimen,

Plate V, f. 4." The figure referred to represents jmrt of a specimen of

Spongilla Uicuslns.

In his paper "On the Structure and Nature of SpongilUi/riabilis," published

in 1826, Grant stated that "this animal or vegetable production is found

spreading over rocks or other solid bodies, at the bottom of lakes, or on the

sides of stagnant pools ... in different parts of Great Britain and Ireland."

The sponge referred to is proljably Ephijdatifi fiuviatUis.

Templeton's Catalogue, published in 1836, contains the following reference
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to fresh- water sponges: " S. friabilis Esper. Found very common on the

shores of the County Moiiaghan lakes, during the summer months," and
" S. pnkinaia, Lam., ilplii/dalin Cfnialium , ¥\eiumg. Found atlhering to the

walls of the locks of tlie Lagan Canal." S. friabilis and S. pulvinata are usually

assigned to Bj/hi/dalia flunatilis, while E. canalium appears to be Sponf/illa

lacustris, and probably both these species were seen by Templeton ; but it

is useless to intjuire too closely into the limits of the species as understood

by the older writers, and Templeton 's specimens have apparently not been

preserved.

WiiliaTu Thompson, in a list of invertebrates found in Ireland, gives

Sponc/illa fluviatilis as occurring in the north and west of the country. A
few years later Allmau emphasized his belief that fresh-water sponges

"ought to be viewed as Diatomaceoiis organisms," and that "tbe siliceous

spicules of the Spongillae were in every respect the representatives of the

siliceous frustules of the Diatomaceae." The following localities are given

for SiKngilla lacustris: the Lower Lake of Killarney and some of the lakes of

Co. Wicklow.

Thompson, in his "Natural History of Ireland," quotes the earlier

references to Irish fresh-water sponges, and gives some additional localities

for Ephydatia fluviatilis. Under this species he mentions some specimens

from a pond at Whitehouse, Co. Antrim, which seemed to be identical with

the Ephijdatia canalium figured by Fleming. This figure, as already stated,

is taken from a specimen of Sponyilla lacustris.

E. P. Wright in 1868 gives additional localities for Spongilla lacustris. Of

Ephi/datia fluviatilis he writes

:

—" To be found apparently in every suitable

locality in Ireland. In Dublin very common in the canals, and of too

frequent occurrence in the fresh-water pipes of the city."

In the Girides to the Belfast and Dublin districts, prepared in 1874

and 1878 respectively for the visits of the British Association, there are brief

allusions to the fresh-water sponges. In the former, .^p/()/(?«i!m_^Hrirt<i//s is

recorded for the Lagan Caual (where it still flourishes) ; in the Guide to the

Dublin district it is stated tha^t Sponf/illa lacmtris and Ephydatia fluviatilis

abound, the former in Lough Bray, the latter in the Eoyal Canal anil

" elsewhere." It may be stated here that Hctcromcycnia liydcri Potts is

the only species found on successive visits to both Upper and Lower Lough

Bray in recent years.

Several Irish localities for fresh-water sponges are given in the fourth

volume of Bowerbank's " Monograph of British Sponges." Dr. Batlersby sent

the author specimens from the " Lake of Killarney " and Caragh Lake. Some

of these were named Spongilla lacustris, others Spongilla Parjitti (= Ephydatia
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Miilleri). The former species was also found near Eoundstone, Co. Galway.

A number of preparations of Dr. Battersby's specimens are to be seen in the

Bowerbank Collection of Sponges in the British Museum. Of these tlie

slides of Spon{)ilIa lacustris, from the " Lake of Killarney," are correctly

named. One prepai-ation labelled SpoiigiUa Parfitti, from the same locality,

is almost certainly Udcromcyenia Rydcri
;
gcmmule spicules are absent, but

skeleton-spicules agree exactly with those of specimens recently collected in

the neighbourhood of Killarney. A section of a sponge from Caragh Lake,

also labelled UponyUla I'urfitli, contiiins a number of gemmules; ihegemmule

spicules are very irregularly shaped, but the section is apparently taken from

a specimen of Eyhydatia Midlcri.

In the "Irish Naturalist " for 1893 Dr. Scharf!" records the finding of a

specimen of Kphydatw Jiuviatilis in the liiver Barrow, and Dr. Creighton the

finding of SpoiujUla lacustris in Columbkille Lough, Co. Donegal. The latter

epeciuiens were later on named Tubella pcnnsylvanica Potts, by Dr. Hauitsch,

but eventually they proved to be Uctcromcycnia Ryderi I'otts.

About this lime Ur. Schartl' collected fresli-water sponges in several parts

of Ireland, and sent them to Dr. Hanitsch for idenliticaliou, with the result

that the latter, after a preliminary notice in " Nature," published an

extremely interesting paj>er in the ' Irish Naturalist " in 1895 on tlie fresh-

water sponges of Ireland, discussing the general distribution of the group,

and reviewing the state of knowledge of the European Sponyillidac. In this

paper Dr. Hauitsch announced the discovery in Ireland of three species of

frcsh-wtttur spoiigos up to that lime known only in North America. These

were Udcroiiuyaiui liydcri rolls; Tubvlla pcnnsylvanic<i I'olts, and

Ephydatia cralcriformis I'olts. Tiie ideutitication of the last-named was

considered doubtful. The author also gave descriptions of three other species

at that lime known to occur in Ireland, namely, UpmiyUii lacu-niris, Ephydatia

fiuciaidii, and EphydiUia MuUcri, adding a description of Uponyilla frayilis,

with the remark that the species was sure to be found some day in Ireland.

That statement has since been justified by the discovery of the species in

several parts of the counlr)'. With reference to Hdcromcycnva Jiyderi,

'I'ubclla painsyUanica, and Ephydalia craUri/omiis, the first only has been

found subsequently in Ireland. It proves to be the commonest species in the

areas in which it occurs. The question of the other two species will be

discussed later (p. 214). It must suthce for the present to stale that the

supposed specimens of these species jiroved to be Hdcrmncyenia liydcri.

It has long been known that certain plants and invertebrates are common

lo the west of Ireland and to North America, and the allvutiou of workers at

the problems of geographical distribution was naturally attracted by the
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discovery in Ireland of Ilctcrumci/cnia liijdcri, luid, as was supijosed at Llie

time, of two otliev species witli a similar distribution. We find, therefore,

dui'ing the next few years that the ciiief references to Irish fresh-water

sponges were made in connexion with the questinii <il' their di.strihntion.

Dr. Scharff in several of his books and papers (^35, 36, 37) and i'rofessor

Carpenter (13) cite the distribxition of these fresh-water sponges, along with

that of certain other invertebrates and plant.s, in su[iport of the theory of the

existence of a former land-bridge between North America and Europe.

Later on, when two of the three sponges were found in India, the species

were naturally quoted as good examples of discontinuous distribution (3).

Two or three short notices giving additional Irish localities for some of

the species bring us up to the commencement of the Clai'e Island Survey,

when for the first time in this country a systematic search for fresh-water

sponges was undertaken in a definite area, namely, in western Mayo and in

the adjacent islands off the coast. In point of view of mere number of species,

the result of the Survey was disappointing, only Si)onfjilla fvagilis being

added to the list, while Tiibclla peniisylccmica and Ephydatia crateriformis

had to be deleted. The chief points brought forward in the report may be

briefly referred to. First, that sponges were few-er in number of species, and

grew as a rule with less luxuriance in lakes on the limestone than in the

fresh waters of the non-calcareous areas ; and, secondly, that Hderomeyema

Byderi was absent from the fresh waters of the limestone areas. It is

satisfactory to state that these observations have been confirmed by work

done subsequently in many parts of Ireland. Thirdly, it was found that

Meteromeyenia Byderi assumes different forms in lakes and ri\ers, which

forms are closely analogous to the varieties of the species described from

North America.

A few short notices giving additional localities for some of the species

bring the list of references to Irish fresh-water sponges to a close.

The material on which the present paper is based has been collected for

the most part by the present writer in different parts of Ireland during the

past ten years. Many areas have been very thoroughly searched, but several

parts of the country have been left almost untouched owing to various

reasons—for instance, two or three unusually wet seasons which delayed the

work, and, during ihe last few years, the increasing difficulties of travelling

in Ireland for the purpose of collecting natural history specimens. In

particular, the midlands have been neglected, and further work in parts of

the north and in the south would add to our knowledge of the distribution of

the various species.
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The writer \vishes to record her thanks to other workers who kindly

helped by collecting specimens in different parts of the country, in particular

to the following:—Messrs. D. C. Campliell, X. H. Foster, E. A. Phillips,

R. LI. Praeger, R. Welch, and Mr. and Mrs. A. W. Stelfox. Special uieiition

should be made of the constant help given by the late Major H. Trevelyan,

who on his many fishing expeditions to the counties of Donegal and

Fermanagh undertook to search for fresh-water sponges, and who became a

most enthusiastic collector. Thanks are also due to the Fauna and Flora

Committee of the Koyal Irish Academy for a grant which enabled the writer

to collect in the more remote districts of south-west Cork and Kerry.

Supposed Occurjiesce of Tkociiospoxgilla PKNXsvLVAiJiCA (Potts) anu

SpOSGILiLA CfUTKRIFOR-MIS (POTTS) IN IRELAND.

In addition to the discovery of Hderomeyenia Byderi in Ireland,

Dr. Hauibsch (20, 21 1 announced the finding of two other species new to

this country, namely, TubeJla pcniisi/li^nua from Columbkille Lough,

Co. Donegal, and Ephydatia cnitcri/ormis from Park Lough, Hungry Hill,

Co. Cork, the latter species being only named provisionally. Gemmules

were not found in any of the specimens. No further trace of sponges

belonging to these two species, now referred to the genera Trochospongilla

and S|)ongilla respectively (3, p. 118 and p. 83), has beeu discovered in

Ireland; but when once systematic field work was undertaken Meteromeycnia

Byderi was found in great abundance in difrcrent parts of the country, and

its variabihly soon became recoguize<i. As I have stated in a previous

|>a]>er (41), it was im|K)ssiblc not to \)e struck witli the agreement of

Dr. Hanitsch's description of Trochospongilla pninaylvanica and SjwngUla

cr(Ufri/ormis with fonns of Hetcromcycnia Ryderi taken in difl'ereut Irish

localities. It was determined therefore as opportunity offered to obtain

further material for examination from the lakes in which Dr. Hanitsch's

specimens had been taken.

As already described (41), visits made to Columbkille Lough by the late

Major Trevelyan and by the present writer on several occasions during the

summer and autumn of 1011 resulted in the finding of a sponge which grew

there in great abundance underneath the stones along the shores of the lake.

Its skeleton-spicules agreed exactly with Hanitsch's description of the sponge

he had called TuMla pcnntylranica, and with a preparation of one of his

specimens now in the British Museum. Hundreds of specimens were

collected without finding any gemmules ; but finally a few gemmule-bearing

spongee were taken in the month of October, and these proved that the

sponge was HcUronuycnia Ryderi.
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Tho description of the fragmeiitB of sponge doubtfully ascribed by

Hanitsch to E. crateriformia agreed so well with poorly developed specimens

oi Heteromei/enia Byderi (41, \>. (i) that a visit was paid to Park T.ough in

August, 1917, in the hope of definitely settling the question of the identily

of the sponge from this locality. Park Lough is a very small lake, lying on

the lower south-western slopes of Hungry Hill, at an altitude of 300 feet.

It has boggy shores, with steep turf banks at the western end, and a few

stones lie on the soft peaty bottom at the eastern end. The lake thus does

not present favourable conditions for the growth of sponges ; but a thorough

search along its shores resulted in the finding of a fair number of small

specimens. These were growing for the most part on the under surface of

stones that were laid loosely, one on top of the other, stretching out from the

shore to form a sort of rough pier under the water. Three or four specimens

were found on the stems and roots of water-plants. Similar specimens were

found a little way down the stream, draining the lake, where a stony bottom

afforded some suitable ground for sponges. All the specimens obtained were

very soft in texture, yellowish iu colour, and tended to be slightly lobed ; in

other words, externally they agreed exactly with poorly developed specimens

of HeUromeyenia Byderi, such as one would expect in an unfavourable habitat.

About this time a minute fragment of the original material, collected in

Park Lough by Dr. Scharff in May, 189o, was discovered among the sponges

preserved in the National Museum. A comparison of the spicules of this

sponge with those of the specimens recently collected proved that they all

agreed exactly with Hanitsch's description of his doubtful E. cratcriformis.

Fully developed gemmules were not present, but a few scattered amphidiscs

were discovered which proved beyond doubt that the sponge was a form of

Heteromeyciiia Byderi with slender spicules, such as occurs where the

conditions are not favourable to a vigorous growth. In addition to the

developing amphidiscs figured by Hanitsch (21, fig. 5), a very few mature

amphidiscs of both kinds were found in the fragment collected in 1893.

Specimens of Truchospongilla pennsijlvanica and Spongilla cratenfm-mis

from North America, identified by Potts, and a specimen of the latter

species from India, were available for examination. In this connexion it is

interesting to note that the two North American species which have to

be deleted from the Irish list have, within recent years, been found iu

India (3).

The supposed occurrence of Trochospongilla pcnnsylvanica in Scotland may

also, perhaps, be referred to in this place.

Some years ago Ur. Annandale (2) collected two species of sponges in

Loch Baa, in the Island of Mull, Scotland. One of these was a form of
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Spongilla lactistris, the other was named TiibeUa pcnnsijlvanica Potts. An
examination of one of Dr. Annamlale's slides of the hatter sjjecies in the

Britisli Museum showed that the sponge from whicli the preparation was

made was undoubtedly the lake form of Hekromci/cnia Ixydcri. Unfortunately

geinmules were not present, and I have not succeeded in procuring any

further specimens of the sponge from Scotland.

Habitat k^d Genekal Distkibution of 1'UEsh-watek Sponges ln

Ireland.

Fresh-water sponges occur throughout Ireland in lakes, ponds, rivers, and

streams. They also occur iu the canals, in old quany-holes, and even in

bog-draius. They are to be found in mountain tarns and streams up to a

height of 2,200 feet, as well as iu the largest lakes and rivers of the lowlands.

Iu this country fresh-water sponges usually grow on and under stones,

but they also grow on water-plants, and, in lowland rivers, they have been

found on the submerged rooU of trees, such as the alder, and on rotting,

submerged tree-stumps and branches. With regard to lakes,, sponges arc

most abundant in those which have rocky or stony shores, or have at least a

stretch of stone-strewn beach, but they also grow, though never luxuriantly,

in lakes which are almost entirely surrounded by high banks of peat, and in

which the water is deep-brown in colour from the peat. In these lakes on

the bogs the sponges are occasionally found on the submerged stumps of the

trees (for the most part Scotch Fir) that iu former times grew in abundance

in areas now covered by bogs and lakes. Sponges have even been seen

growing on a sod of turf lying under water in a stream.

When the bottom consists of mud, the " chief enemy " of sponges, they

grow raised above it on the stems of reeds or other water-plants, or on the

stone-work and wood-work of the walls of mill-streams, canal locks, and

other artificially constnicled waterways.

Fresh-water spongea are occasionally found iu brackish water in difl'erent

parts of the world. So far they have not lieen found in brackish water in

Ireland, although search has been specially made for them. For example,

the tidal river which drains Furnace Lough, Co. Mayo, was carefully

examined, but without success, as well as the southern end of the lake where,

the water is brackish. Sponges were abundant in fresh water at the

northern end of the lake. On the other hand, a marine species of I'olyzoa

Mcmbraniporn mcmbraiuicai,vi\\\(i\\ establishes itself readily in brackish water,

was found all along the river, in the southern part of the lake, and even in

fresh water at the northern end, where it grew in company with Ephydatia

/luviaiUu.
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Speaking generally, as long as there is a suitable substratum on which

sponges can establish themselves, it is but seldom that one will return

empty-handed from a search in any lake or river. But, as is always the case

when this group of animals is concerned, the general rule has exceptions.

As far as my experience goes, sponges are not found in mountain streams

in Ireland, unless there is a lake, however small, in the course of the stream.

They do nob occur in the streams flowing into the lake, but are to be found

in tlie out-flowing stream or streams at a point immediately below the lake.

Even when the sponges are few in number and small in size in the lake

itself, just below it they often spread out in masses over the under surface

of the larger stones, and if these upper stones are removed they are to be

seen carpeting a lower layer of stones in the bed of the stream. The species

found in such situations are Hctcromcijenia Ri/deri and, more rarely, Spont/illa

lacustris. If the mountain stream is small, the sponges appear to die out

aarain further down its course, or at least they do not occur in sucli

abundance.

1

In lower-lying country sponges are found in the larger streams and

rivers whose course does not pass through a lake. In this case they do not

appear to grow very near its source. Probably it is owing to an insufficient

food supply in a river near its source, and in a mountain stream, unless tliere

is a lake in its course to act as a sort of reservoir, that sponges are not found

in these situations.

Sometimes sponges cannot be found when shore-collecting in lakes which

appear to be eminently suited to their growth, possessing, for example, clean

stone-strewn beaches and clear water. No reason can be assigned to account

for their absence. But it is possible in some cases after a very dry

summer, when the water-level is unusually low, and the sponges are killed

along a wide strip of shore, which is thus exposed, that it may take some

time for them to reach again, at least in their former numbers, to their usual

level. For instance, Lougli Gill was examined for sponges in July, 1914,

and they were found growing in abundance on the metamorpliic rocks in

certain places, and in smaller numbers on the limestone along other parts of

the shore (43j. Tlie water was exceptionally low that year, and dried

sponges were seen on the stones well above the watei'-level. A visit lo

' In this conne.'cion it is interesting to quote a statement of Dr. .Vnnaiidale's in a

paper (8) received after the foregoing was written, in which he discusses the occurrence

of sponges in mountain streams in ludia. He writes: " I liave not yet found any sponge

in a small mountain torrent such as those at Khandalla, in whicli food is probably

deficient ; but when these streams are dammed to form ponds in which aquatic

vegetation grows up, sponges soon make their appearance."
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the same places in July, 1916, resulted in the finding of a very few small

specimens, in the course of three days' search, on the metamorphic rocks in

the lake, while none was seen on tlie limestone. In the tropics, where

gemmules are produced in stich abundance at the approach of the dry season,

a fresh growth of sponges is ensured when the water again reaches its winter

level. With the occasional exceptions of Ejihydatia fluviatUis, and in a less

degree Spovrplla lacus/ns, gemmules are not abundant in lake sponges in

Ireland, so that there is not much cliance of sponges which are left higli and

dry during an unusually rainles.s summer being reproduced in situ by their

means. In this connexion it may be stated that, on the whole, gemmules are

not produced in very great numbers by fresh-water sponges in Ireland, no

doubt owing to the temperate climate. The river form of Htfrroviti/cnia

Ryderi, and sometimes Ephijdatva flumatilis, may give rise to a certain

abundance of gemmules, but I have seen notliing in Irish speciinens at all

comparal)le to llie ma.sses of gemmules produced by sponges in the tropics.

Dr. Annandale, who lias such an extensive knowledge of the tropical

Spongillidae, comnicntfi on the scarcity of gemmules in a collection of sponges

from France and Switzprlaml examined by him (4, p. 393). His remark

wouM aji]>ly jiorhnps oven more forcibly to Irish specimens. Although not

jiroducod in extraordinary number.'^, gemmides may be found apj)arenlly at

alraast any time of the year. Again, owing to our temperate climate, there

would appear to bo no particular need to produce them at any special season.

They are. however, more abundant on the whole in llic late summer and

auliimn.

I liave never found sponges along the shores of lakes, such as Crotty's

Ix>ugh in the Comeragh MounUiins, or L«iugli Shimnagh in the Mourne

MounUins, that arc used as a water-supply for neighbouring towns and

cities. This is, perhaps, to l>e accounted for by tiie rapid and frequent

changes in the water-level in these lakes.

Sponges were not found in any of the lakes in the Mourne Mountains,

although, apart from Lough Shimnagh, the lakes appeared suited to their

growth. Sponges occur in such abundance and with such regularity in

mounUin tarns throughout Ireland that their apparent total absence from

the Mournes i.s noteworthy.

The jKoition in which sponges grow with the greatest luxuriance in this

country is in a stream or river wliich drains a lake, and at a point a greater or

less distance Itelow the lake. This applies both to small mountain streams,

as already described (p. 217), and to the large lowland rivers. Ffir example,

aljout half a mile l>elow Ixuigh Allen the pebbly l>ed of the River Shannon

waa found to b.- iitvially < irpc-U'd with growths of Sixnyjilln lacmtris. For
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the most part tlie sponge sent iij) hiaiielics from an encrusting base, but

unbranched, encrusting specimens were also common. Some miles down UK-

river the sponge grew in fairly numerous isolated patches, but in nothing

like the abundance in which it ilourished at the first-mentioned point. The

western shore of Lough Allen had been examined on the same and previous

days, and proved to be almost bare of sponges, a few small specimens of

SponrjiUa. lacustria being found in a sheltered bay at the south-western end of

the lake. The extreme scarcity .of sponges in the lake thus contrasted

strongly with their abundance in the river. Again, in County Sligo, the l«d

of the Drumcliff Eiver, a hundred yards or so below Glencar Lough, was

covered by a luxuriant growth of the same species, both branching and

encrusting specimens again occurring. Glencar Lough itself yielded only a

few small specimens. In non-calcareous areas Heteromeycnia Eydcri often

grows in out-flowing streams, with stony bottoms, just below a lake both in

the mountains and in low-lying localities. As this species grows hidden

from the light, the uppermost layer of stones must be removed before the

sponge can be seen practically covering the bed of the stream, as well as the

lower surfaces of the top layer of stones.

I have not been able to find any reference in the literature of fresh-water

sponges which would show that a similar rule with regard to the growth of

sponges has been observed to hold good in other countries—namely, that

sponges occur most luxuriantly in a stream or river that drains a lake, and

at a spot a little distant below the lake. Edward Potts (30, p. 218) noticed,

indeed, that Sponfjilla laciistris was particularly abundant at an outlet from

the Fairmount Keservoir, " its stems forming a complete matting over many

yards of surface," and Dr. Annandale (6, p. 65, p. 72) remarks of a certain

sitecies, J^iulospoiu/illa mappa Annandale, which occurs both in the Lake of

Tiberias and in the Eiver Jordan, that the largest specimens were taken from

the Jordan near its exit from the lake. These are isolated instances, but

they tend to show that the rule, as one w'ould expect, probably holds good in

other countries.

In the course of the Glare Island Survey two dilfei'ences were noticed

between the sponges in the lakes of the limestone area examined and those

in the lakes lying on non-calcareous rocks (41). First, that sponges were

less numerous, and, as a rule, of less luxuriant growth in the lakes on the

limestone ; and, secondly, that Hetcromeijaiia Ri/deri was not found in any

of the lakes on the limestone, but occurred in abundance in neighbouring

lakes on non-calcareous rocks. These two points are further confirmed l)y

the field-work since carried out in many other parts of Ireland.

With regard to the first point, the statement that sponges grow, as a
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rule, less luxuriantly in lakes on the limestone still holds good, but it must

be noticed that they sometimes grow in abundance on the limestone in rivers

which drain a lake as just described. In the localities quoted, both the

River Shannon and the Drumcliff Eiver flow over the limestone at the spots

indicated. But it must be remembered that the Eiver Shannon at the place

described drains Lough Allen, a large lake lying for the most part on the

Lower Coal Measures, and that the bed of the river was largely made up of

slaty fragments carried down from the Coal Measures. Glencar Lough,

however, lies on the limestone.

The stones in many limestone lakes are covered with a thick, soft,

calcareous deposit which seems to afford an unfavourable substratum tor the

growth of sponges, and which may be the cause of their scarcity in those lakes

(41, p. 4). Spongilla laaistris and, more rarely, Ephydatia /luviatilis are able

to establish themselves on such calcareous deposits, but they do not flourish

on them.

As regards the second point, Ileteiomei/cnia Rijdtri has not Ihhmi fnund

growing on the limestone in any part of Irelaml. It occurs on all sorts of

non-calcareous i-ocks—granite, sandstone, mica-schist, basalt, and felstone.

As suggest^'d in a former pajier (41, p. 4), llie reason fur the absence of

HeUromeyenin Ri/deri from liinestone areas may, perliaps, be a pliysieal one.

The favourite habitat of the species, for the most part the only one in Ireland,

is the under .surface of stones. In lakes on non-ealcareous rocks the stones

arc clean, and lie loosely on one another, thus allordingslielter from the light

and a free access of water to the sponge. In tlie lakes on the limestone the

stones are often half-buried in mud, and in addition are often covered with a

tliiek liinv iloposit. Sucli conditions would seem to be totally unfavouiable

to the growth of llrtrnnnr.ijenin Ilydcri. On llie otlicr hand, tlic species is

equally absent from lakes and rivcre where the limestone is cleaner, and

affords freer under surfaces to the growtli of sponges. Heteromci/cnia

lii/dtri has not l)een found in tlie lakes which lie partly on the lime.stwno and

partly on non-calcareous rocks. The only CNception to this statement, up

to the present, is the finding of two small specimens of the species in the

extreme north-western ann of Lough Corrib, which large lake lies for

the iniMt |>art on the limestone. But this north-western arm lies on

non-calcai-eous rocks, and i^eceives the drainage of the surrounding

Don-calcareous country ; it is united only by a narrow channel with tlie main

body of the lake, so that this part of Lough Corrib is to all intents a separate

lake. The species wa.s lookeil for in vain in the main Ixuly of the lake, which

lies on the limesUiue.

As a general rule, Spow/illa lacuMris and Helcroiiuijenia Uijderi grow side
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by sido in lakes and rivovH (ni i ion -calcareous rocks. If only one species is

present, that species is almost always Ileteromei/enia Rijderi, whicli is thus the

most widely spread as well as the commonest sponge in tiie areas in which it

grows. Very rarely three species are found growing together in any lake ur

river. On only two or three occasions were the two foregoing species found

iu company with a third, wsim&ly,^/^)^ Eiihijdatia fluviatilis. For example,

these three species were found together in Lough Nacorra and Moher Lough,

in County Mayo. Ejihi/datia fhmiatilis, however, varied in its appearance in

these lakes, as it was found one year in abundance, leaving no trace of its

presence in the following year. In limestone rivers and lakes Spongilla

lacustris and Ejilnjdfdia fluviatilis sometimes occur together, but often only

one or the other is present. The remaining species

—

Spongilla fiufjilis and

Uphi/datia Mullcri—are too rare to admit of any general statement about

their occurrence. The fact that rarely more than two out of the five species

grow side by side at a given spot in Ireland is a contrast apparently to the

mode of occurrence of fresh-water sponges in some other parts of Europe.

For example, all five species known in France are met with at one spot in

the Eiver Saone, close to the fresh-water station recently established in the

Cote d'Or (Topsent).

The same species of sponge may be found year after year in any given

lake or river in this country. The only noticeable exception to this appears

to be the occurrence of Ephi/datia flxtviatilis in the west of Ireland. This

species varied in its appearance from year to year in a couple of lakes in County

Mayo in which it had been found (41, p. 3). But it should be noted that

Ephi/datia flicviatilis is a rare species in the west, and is evidently not well

established there.

To sum up the distribution of fresh-water sponges in Ireland

—

Spongilla

lacustris occurs tliroughout the country in both limestone and non-limestone

areas, both in low-lying lakes and rivers and in mountain tarns and streams.

Hcteromeyenia Eyderi is only found in the fresh water of non- limestone

districts, hence it occurs all round Ireland in the maritime counties which

lie off the limestone, and is absent from the central limestone plain. It is

commoner in mountain lakes and streams than the preceding species.

Ephydatia fiuviatilis grows in both limestone and non-limestone areas.

It is rare in the west, and has not yet been found in the south-west. It is

quite common in the eastern counties from north to south. The species has

not been taken in mountain tarns and streams. AVith the exception of

Tjough Nacorra, in County Mayo, which lies at 589 feet, it is only kudwn

from quite low-lying localities.

The remaining two species are very rare. Spongilla fragilis has been

R.I. A. PROC, VOL. SXXV, SECT. B, [2 C]
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taken in five widely separated localities, lying in the extreme north and sonth

and in the west and north-west, while liphydatia Mi/Ueri has only been found

80 far in the Eiver Erne, at Enniskillen ; the Paver Tolka, in County Dublin;

and in Caragli Lake, in County Keriy.

Family SPONGILLIDAE.

Spongilla ( Euspone^illa) lacustris auet. (PI. XXVI, figs. 1, 2.)

Thi.s species is l"« luid all over Ireland, both in limestone and non-limestone

districts. It liourishes in lakes and rivers and in the canals, and is the most

widely spread species in Ireland, but in the areas where Heteromeyenia Ryderi

occurs it is by no means the commonest ; while in some of the eastern

counties, in County Dublin for example, it is mucli rarer than Fphi/dntia

flitriatilU.

Like all the fresh-water sponges in Ireland, S. lacvstns usually grows

on stones, either on the upper surface, when it is brandling or massive, or on

the under surface, when it forms thicker or thinner encrustations. It some-

times grows on water-plants, and lias been found on the submerged roots of

trees, such as the alder, growing on the banks of rivers, ami on tiie stone-

work of canal locks. Branching specimens, which are so typical of the species,

are of much rarer occurrence in Ireland than encrusting ones.

As is usually the case with fresh-water sponges, S. lacKstris is bright green

when growing exposed to the light; when sheltered from the light it is

greyish-white or pale yellowish. In lakes witli very peaty shores it is

sonietimoa a dull purplish-brown colour. An interesting variety of colour

was exhibited by specimens growing in great profusion on the pebbly bed of

the Iliver Shannon, about half a mile below Lough Allen. Some of the

sponges were a fairly bright, though not a vivid, green, but all were tinged

more or less with a dark grey colour. Some were of a uniform dark grey

externally and a pale yellowish green colour internally. One large specimen

was ash-grey in colour, with most of its branches tipped with white, which

rendered it very conspicuous even at some little distance. Another branching

specimen was in jvirt green, in part coloured similarly to the foregoing. These

sponges were loaded with particles of silt brought down from the Coal

Measures on which the gi-ealer part of Lough Allen lies.

S. lacustris is found commonly in mountain lakes and in their out-flowing

streams, but it is comparatively rare in the higher mountain tarns, and has

only lieen taken at three or four localities lying at an altitude of 1,000 feet or

over. It was found in a little tarn at 2,200 feet on Mount Brandon in the

Dingle peninsula, and in the stream draining the lake. It was also taken

lower down the mountain in the stream draining Lough Nalackcn (1,000 feet).
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in Lougli Boy, County Cork (1,800 feet), and in tluj oul-ilinving .slruam. Jn

addition, spicules belonging to the species were found mixed with specimens

of Ileteromeyenia h'l/dcri from Lough Eagher, County Kerry (1,550 feet).

If. Ii//dcri, which almost invariably accompanies /S'. /«c;(.s/?'i.s in non-limestone

districts, is much more commonly found in tliese mountain tarns ; but it is fo

be noted that S. laciistris alone was found in the little tarn at 2,200 feet on

Mount Brandon, which is the highest altitude at which a fresh-water sponge

has been found in Ireland.

In many of the low-lying lakes and rivers the growth of S. lucusiris is

vigorous, the skeleton spicules are robust and are united into thick fibres by

a considerable quantity of spongin, and microscleres are present in the greatest

abundance. For example, the species was seen spreading in masses several

square feet in extent over a large boulder in Lough Feeagli, County Mayo.

The pebbly bed of the River Shannon below Lough Allen was literally

carpeted with branched and unbranched specimens. An equal profusion of

specimens was seen in similar situations, while in the tree-bordered stretches

of some of the rivers in tlie south-eastern part of the country the species may

be seen coating the tangled roots of alders for yards along the banks.

The skeleton-spicules in these large specimens usually vary between

0'2-0-3mm. in length, and have a maximum thickness of O'Ofomm., or more

rarely 0'015 mm. The free microscleres are as a rule between 0'07-0"12 mm.

in length, and have a maximum diameter of O'OOS mm. The gemmule-spicules

vary between 0'05-0-13 mm, by 0-006-0-01 mm. (PI. XXVI, fig. 1).

The gemmules themselves have no granular layer, or, if present, it is

poorly developed. Very rarely it is well developed.

A great contrast to this vigorous growth of S. lacustris is presented by a

certain form of the species which is characteristic of the mountain lakes, and

also of the low-lying western lakes of the non-limestone areas (PI. XXVI,
iig. 2). This form occurs in small, more or less oval, patches on the under

surface of stones. These patches are thicker towards the centre and thin out

towards the edges. They are pale yellowish in colour, soft to tlie toucti, and

slightly hispid owing to the ends of the spicule-fibres projecting beyond the

dermal surface. One or more small oscula are situated towards the centre of

the sponge. This form of >S. lacustris is easily distinguished at siglit from

the lake form of Heteromeycnia Ryderi, witii which it is almost invariably

associated, by its colour, its greater hispidity, and niDre particularly by its

extreme softness.

The main skeleton-fibres are very slender, usually between O'Olo-OlU mm.

in diameter. These are united at fairly long interv als by transverse fibres,

consisting of a single spicule or of a bundle of a few spicules at right angles

[2U2]
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to them. The spongin is very scanty, so that the entire skeleton is weak and

is loosely held together. The whole appearance of the skeleton is thus a

great contrast to that presented by robust fonns of the species, in which both

main and transverse fibres may reach a diameter of 015 mm., and may

possess a considerable quantity of spongin closely binding the spicules.

The skeleton-spicules are long, but slender. They usually vary between

0'22-0"33 mm. in length, and have a maximum diameter of 001 mm. In

some cases the maximum diameter is about U 006 mm.

The free microscleres are also slender, being about 0'002-0004 mm. in

diameter. Usually they are few in number, but sometimes they are present

in fair quantities.

Gemmules are present as a rule in considerable numbers, and may appear

as early in the year as June. They are usually without a grauular layer, or

with this layer very feebly developed, and are of a clear pale yellow colour.

They vary considerably in size, but do not appear, on the whole, to be smaller

than in more typical si)ecimens.

The gemmule-spicules seem to be absent from some specimens ; in others

they are present in scanty numbers. They measure, as a rule, between

0-008-0 l.S mm. by 0003-000o mm.

In lakes in which this small form grows there may sometimes be found

small green tinger-like specimens, perhaps only half an inch in height, on the

sides of the stones. In one lake only, namely, in Lake Nacorra, County

Mayo, were long branching green s{)ecimen8 found, about a foot in height.

In these sponges the bi-anchcs were ver}" soft and slender. The spicules, too,

were slender, quite resembling those of the small encrusting specimens

growing under the stones.

The small encrusting fonn of ^. lacustris is described at some length by

Dr. Annandale (2) from specimens found by him on the under surface of

stones in Loch Haa, in the Isle of Mull, Scotland. It is considered by him

to be possibly a distinct local race.

This phase of H. lacuMrU, so characteristic in its extreme form, is connected

by every intermediate link with other specimens of S. lacuMris which grow as

more robust encrustations on the under surface of stones in lakes and streams

on both calcareous and non-calcareous rocks. It has been traced from the

lakes in which it grows down the streams that drain the lakes. As is the

case with other species, iS. /atin/nis grows most loxuriautly in these streams at

a point a little distance below the lakes. Hence in such situations it extends

in much larger patches on the under surface of stones ; but there is no

appreciable difTereuce in the size or shape of the spicules, or in the relative

abundance of the gemmule-spicules.
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GiroJ (18) has noticed that in the mountain lakes of Auvergne tlie

genimules borne by Spongilla lacustris are devoid of a granular layer, and

possess sometimes a few gemraule-spicules. In the rivers the gemniule-

spicules increase in numbers until they form a compact covering of closely

placed spicules {S. lacustris, var. /ordcmensis, Vejd.), and all intermediary stages

have been seen in passing from the still waters of the mountain lakes to the

currents of the Eiver AUier and its tributaries. In Ireland the gemmules are

witliout the granular coat, or have it very poorly developed in specimens in

the low-l}'ing lakes and rivers, as well as in those in the mountain tarns and

streams. In one case only, namely, in a specimen from a stream in County

Antrim, were gemmules seen with a well-developed granular coat in which

the spicules were more or less vertically placed, exactly as figured by Vejdovsky

(49, PI. II, fig Ioa). These gemmules were brown in colour, owing to the

presence of a distinct chitinous coat outside the granular layer, as described

by the same author (49, p. 17) ; and only a few of them were present, the

majority of the gemmules being of the usual yellow colour, and with the

granular layer poorly developed.

Localities.

Kerey.—L. Coomasaharn, Caragh L. and Caragh E., Middle Lake and

Meeting of the Waters, Killarney ; L. Avoonane and out-flowing stream,

L. Cruttia (coll. E. Welch), stream from L. Nalacken (1,000 ft.) and lake at

2,200 ft. and its outlet on Mt. Brandon; L. Doon (1,000 ft.), L. Duff and

out-flowing sti'cam, L. Gall, L! Clogharee and out-flowing stream, Ij. Adoon,

L. Eagher (1,550 ft.\ Cloonee Lakes and Cloonee E., L. Inchiquin and

out-flowing stream, L. Cumraeenadillure and out-flowing stream.

Cork.—L. Avaul Little near Glengarriff, L. Boy (1,800 ft.) and

out-flowing stream.

Waterford.—Ballyscanlan L., near Tramore.

Galavay.—Near Eoundstone (12 1, and many small lakes in the neiglibour-

hood of Craigga More ; L. Corrib, at many points along its shore ; L. Bofin

and out-flowing stream, Arderry L., L. Shindilla, Glendalough L., Xacoo-

garrow L. and out-flowing stream, Loughaureirin, Athry L., Derryclare L.

and out-flowing stream, Owengowla E., Ballynahinch L. and Ballynahinch E.,

L. Maumwee, L. Eea (coll. E. A. Phillips).

Clare.—L. Atoriek (coll. by \l. A. Phillips).

Kilkenny.—E. Nore at Inishtioge; E. Barrow at Graiguenamanagh.

Carlow.—E. Barrow near Tinnahinch.

King's Co. —Near Portarlington (39).

Kildare.—Canal between Sallins and Naas.
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WiCKLOW.—L. Dan, L. Tay, and Annamoe Eiver.

DcBLis*.—Grand Canal, Eoyal Canal.

EOSCOLMON.—L. Key, R. Boyle, Oakport Ia, L. Arrow. R. Shannon,

L. Gorinty.

Mayo.—Si-aheens L, Achill Island ; L. PoUagowly, Ij. SkaliaghadrauLan,

L. Fee^h and out-flowing stream ; L. Beltra, Clogher L. near Westport

;

li. Mallard, Drunnninahaha L., Dambaduff Ij. and out-flowing stream,

Carrowbeg L. near Newport ;39) ; L. Islaudeady, Castlebar L., L. Xacorra

and out-flowing stream ; Moher L., L. Cahasy (coll. J. X. Halbert),

Ij. Nahaltora, Glencullin K, Doo L., Ym L., Tawnyard L, Lugaloughaun.

For all the foregoing see (41).

Sligo.—L. Gill (43j, Glencar L., and Druiucliff E., L. Arrow,

L. Derryniasallagli.

Leitkim.—Glenade L., Glencar L., II. Shannon, L. Allen (S.-W. shore),

Belhavel L
Cavan.—Bailey's Bridge and Baker's Bridge (coll. R. "Welch),

Killakcen (21), Upper and Lower I. Macnean ; near Belturbet (coll.

Miss Clifford).

MosAGHAN.—Mill-Stream in Eossmore Castle Demesne (coll. A. W.

Stelfox).

Fkbmanagh.—L Erne, at many points along the N. shore, and off the

islands in the lake, and Derinty L., Meenaghmore L., and Garvay E. (coll.

Major Trevelyant, E Enie, Lower L. Macnean.

DoNKCAL.—Eath L., Golagh L., L Lee, Columbkille L. (coll. Major

Trevelyan), (Jarry L (coll. R. Welch,, L. Aluirg and outlet (colL A. W.

Stelfox), Doon L., L. Kiltooris, Pound L, L. Fad near Narin, L. Birroge,

L. Eoshin, E. Erne, L Unshin and out-tlowing stream, Knader L., L. Inn,

L. Fad near Moville.

Armagh.— Camlough E. (21).

Down,—Canal at Hillsborough (coll. N. U. Foster and A. W. Stelfox).

Antkim.— Lfc Neagli and stream at Wootlbuni (39), mountain lakes to the

west of Camlough, at about 1,000 ft. (coll. Major Trevelyan).

Dekky.—E. Bann, near Toome (coll. R. A. Phillips and A. W. Stelfox).

Spongilla lEonapinsj fra|^ilis Leidy (PI. XXVI, tig. 3).

This species, which has an almost world-wide distribution, is very rare in

Ireland. Up to the present it has been found in five widely scattered

localities in the north, west, and south of the country.

Spongilla jrayUu wa.s first found in Ireland in the course of the Clare

Island Survey (41 ». It was discovered in the Owengarr Eiver, which drains
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Doo Lougli, Co. Mayo ; it occuired just below tlie lake in large patclies, and

in considerable abundance, and in fact lias not since been found growing so

luxuriantly in this country. In the following year a few small specimens

were taken along the shores of liough Erne by the late Major Trevelyan.

Later on the species was discovered in Lough Fad (636 feet) on Fair Head,

where it occurred in certain numbers, although not a trace of it was found

in the neighbouring lakes on Fair Head, Lough-na-Cranog and Doo Lough,

in both of which Heteromeyenia Ityderi abounded (42). A second visit was

paid to Lough Fad two years later, when Sjmnfjilla fragilia was again seen.

A few small specimens were found in the Eiver Suir at Kilsheelan,

Co. Tipperary ; and, finally, one small specimen and an isolated patch of

gemmules were discovered in tlie river flowing from Derryelare Lough,

Co. Galway. A special search for further specimens was made at the last-

named locality, but without success. A careful look-out has indeed always

been kept for this species, with the foregoing small results.

Spongilld fragilis was found growing on the under surface of stones, in

which situation it was of a pale yellowish colour. One small specimen

growing on the side of a large stone was bright green.

The Irish specimens call for no special remark ; they are quite typical of

the species. The skeleton-spicules measure 0*18-0'25 mm. in length by

0*005-0-01 mm. The gemmule-spicules vary a good deal in length from one

specimen to another; they are usually between 0007-0'lo mm. in length

by 0-003-0006 mm.

Localities.

TiPPERARY.— 11. Suir at Kilsheelan.

Galway.—Owenmore R. below Derryelare L.

Mayo.—Owengarr II. below Doo L. (41).

Fermanagh.—L. Erne oft' Caldragh Island and Screedan Hock, coll.

Major Trevelyan (41).

Antrim.—L. Fad on Fair Head (42).

Ephydatia fluviatilis (auet.) (Pi. XXVI 1).

UpJu/datia fltivialHiti grows in the rivers, streams, and lakes of Ireland,

both in limestone and in non-limestone districts, and is usually especially

abundant in the canals. It is one of the rarer species in the west, and has

not yet been taken anywhere in the south-west of the country, nor in

Co. Donegal, although a considerable amount of collecting has been done in

these areas. Ou the other hand, it is a connnon species in some of the

eastern and south-eastern counties. lu Co. Dublin, for example, it is by far
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the commonest species, and indeed the only one found so far in the rivers of

that county, the Liffey, Dodder, and Tolka, with the exception of £]>hi,datia

Mulleri, found in the last-named on one occasion ; but it has not yet been

recorded for the neighbouring county of Wicklow. It has been found here

and there throughout the midlands, where a more detailed search may prove

it to be fairly common.

Like all the fresh-water sponges in Ireland, £. fluriatilis usually grows

on stones. It may form thick encrustations or rounded cushion-like masses

on the upper surfaces of the stones, or thinner crusts on their lower surfaces.

The species is found, but more rarely, on the stems and leaves of water-

plants, on the wood-work of the locks of canals, on rotting, submerged

branches, or on the living roots of alder trees growing on the banks of

rivers.

The sponge is dark green in colour when exposed to the light, and pale

yellowish or greyish when growing in shaded places. In texture it varies

considerably ; one specimen may be hard, another quite soft. In the former

case the sponge possesses robust skeleton-spicules ; when the texture is very

soft the spicules tend to be slender.

With the exception of its occurrence in Lough Nacorra in Co. ilayo,

which lies at an altitude of 589 feet, E. Jluriatilis has been found only in

loW'lying lakes and rivers in Ireland. Unlike Spotigilla laauitris and

HfifittineiffHiii Hydrri, it has not been found in mountain tanis nor in their

outflowing streams. On the continent of Europe it appears also to prefer

low-lying localities, but in Asia it has been taken at very high altitudes. In

the Kumaon Lakes of the Western Himalayas, for example, it occurs at

4,000-6,400 feet (9), and in Issyk-Kul I^ke in TurkesUn at 5.300 feet (55).

As a rule, E. JluriatUis is vigorous in its growth, with well-developed

skeleton-6bres and robust spicules, but in situatious where the conditions

would appear to be unfavourable it has been found of very small size, with

very slender spicules loosely united into poorly developed, weak fibres. In

several lakes in the west of Ireland, where the species does not appear to be

well established, the sponge, although growing in considerable quantities,

possessed very slender spicules.

Green and actively growing specimens crowded with genimules have been

found throughout the year. Gemmules are apparently produced in far

greater numbers in this species than in any other of the fresh-water sponges

growing in Ireland, with the probable exception of E. JIulUii.

The skeleton-spicules of E.fluriatUis varj' more than is perhaps generally

rec<">u'nized, both in a single specimen and from one 8i)ecimen to another.

When it is stated that they var)* considerably, that, for instance, spined as
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well as smooth spicules occur, it may usually he taken that the writer does

not distinguish between E.fluviatilis and the closely allied species E.Mulleri.

For example, the majority of forms described by Potts (33) under E.fluvia-

tilis are really E. MiillcrL Waller (50), writing on the varieties of E. flutia-

tilis, describes a series of English specimens. The first three specimens

described, and their spicules figured, are typical E. Mulleri, with smooth

and spined oxea and short amphidiscs. The remaining two are typical

K. fluviatilis, with smooth oxea and longer amphidiscs. But the presence of

minutely spined megascleres in E. fluviatilis (as distinguished from E. Mulleri)

has been noted from time to lime by several writers, and the occurrence of

these spicules has sometimes been considered as an important character for

the establishment of new varieties. Vejdovsky (49) alludes to small,

slightly spined oxea in specinaens of E. fluviatilis from Bohemia. Topsent

(48) notes the occurrence of microspined oxea in a specimen from the liiver

Vesle, and in the same paper quotes 'J'raxler (" Foltdani Kozlony," xxv,

1895) as having observed similar spicules in the species. He also describes

(48) spined oxea as being abundant in his E. fluviatilis var. syriaca, from

the Eiver Barada, near Damascus and from Lake Huleh in Syria. Kirk-

patrick (22) describes them in his E. fluviatilis, var. capcnsis, from South

Africa, and Annandale (7, 9), in his E. flunatilis, sub-sp. himalaycnsis, from

the Western Himalayas. Weltner (54) refers to the presence of microspined

spicules in European examples of E. fluviatilis, and in specimens of the same

species from Turkestan (55).

With regard to the specimens of E. fluviatilis, obtained in Ireland, a careful

examination shows that almost every spicule-preparatiou contains a few, in

most instances very few, microspined megascleres. In some cases, generally

when the spicules are fairly thick, the spination is very obscure, so that

the spicules, even under a high power of the microscope, appear to be merely

roughened. In other cases, geneially when the spicules are slender, the

spines are well developed, and often quite numerous. Tlie thicker micro-

spined oxea of the varieties syriaca and himalnyeiisis, just alluded to, and the

more slender oxea, with minute, sharp spines, of the variety capcnsis are

exactly similar to the spined oxea to be seen in various Irish specimens of

E. fluviatilis. The slender spicules appear to have more tendency to be

spined than the more robust ones. This is carried to an extreme, perhaps,

for the species in interesting specimens from the pond in the Zoological

Gardens, Dublin, in which many of the spicules, which are all rather slender,

are thickly covered with fairly strong spines (PI. XXVII, fig. 3). This

peculiarity was not limited to one specimen, but was seen in all the samples

collected in two successive years. The sponge was not abundant, and was
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not of a vigorous growth. It was in the form of small, thin patches, growing

chiefly on the under surface of stones. Numerous gemmiiles were present,

which were furnished with slender, quite normal amphidiscs. The absence of

bubble-cells was another character which prevented any confusion of these

specimens with E. Mfilkri.

In specimens of E.fluviatUis that may be regarded as typical the megas-

cleres do not vary very much in size and shape. In such examples they are

fairly stout, slightly curved, smooth o.xea, tapering gradually to a sharp point

at each end. Some have a very slight swelling in the centre of the shaft,

and a very few are microspined (1*1. XXVII, fig. 1). It may be mentioned

that Topsent (48) lias already noted that there is often a slight swelling in the

centre of the oxea of typical specimens found in France. In other specimens

the oxea are similar to the foregoing, but are much more slender.

Tiiey may be gradually pointed, as in specimens fiom Lough Beltra,

Co. Mayo, or abruptly pointed, as in examples from Furnace Lough, in the

same county (I'l. XXV II, (ig. 2). .Some of the oxea have a central swelling,

and a numt>er are very minutely spiued. In specimens from the pond in the

Zoological Gardens, Dublin, as already mentioned, the rather slender, spined

spicules arc very numerous (PI. XXVII, fig. 3).

Again, other specimens of H.^tlnrintiUs have typical mcgaselercs, namely,

fairly liiick, slightly curved, gradually pointed, smooth oxea; but among

these is a considerable admixture of straight, or nearly straight, spicules

which are shorter and thicker, and which taper abruptly to a point at either

end. Some of the spicules liavc a slight central swellijig, and a few are

microspined (ri.XXVlI, lig. 6). These lead on to other specimens, in which

the majority of the ni^asclercs are short, very thick, nearly straight or

slightly curved spicules, which taper abruptly, or more rarely gradually, at

either end (PI. XXVII, fig. 4). A few of these are microspined. When

short, thick spicules, either microspined or smooth, are formed to the complete

or almost complete exclusion of the longer, more typical oxea, a peculiar

form of Ephydatia ftuvicUUxa results, which, for the sake of clearness, will

be dealt with later on.

As well as the variations just described, abnormally formed spicules may

be present in greater or less numbers in any specimen of E. fluvialilis. For

example, the oxea may have one end rounded off, or even knobbed, or a

series of swellings may be present along the shaft of the spicules (usually

in slender, poorly developed spicules, and in young spicules), or the oxea

may be reduced to a sphere, with or without one or two spike-like projections.

Weltner (53) gives figures of some of these abnormalities,

Willi regard to the measurements of llie foregoing spicules, the more
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typical oxea measure between U'24 and 047 nun. in lengLli. They du not vary

so much as this m a single specimen. Their most usual length is hetween 0"25

and 0"37 mm. Their maximum diameter is usually O'Olo mm.; but it varies

from O'OOS to 0'015 mm. in difTerent specimens. The shorter, thicker megas-

cleres present iu many specimens are, as a rule, between 0'22-0"26 mm. in

length, and have a maximum diameter of 0'02 mm.

The gemmule-spicules of E. fluviatilis vary also to some extent. In tlie

more typical specimens of the species the shaft of the amphidisc is smooth,

or is so minutely spined that it looks merely roughened ; or it may have one

to several long, sharp spines projecting from it. The disc is indented ; it is

either divided into a number of fairly even, small teeth, or it is cut by

several deeper indentations into broader sections, the outer edges of which

are toothed. The teeth themselves may be very finely spined. In speci-

mens which are not so robust in growth, and which possess rather slender

megascleres, the amphidiscs are slender also, and there is more tendency for

them to develop irregularities such as have been described and figured from

time to time by various writers ; for example, by Wierzejski (56), which

writer notes in passing that the skeleton-spicules are slender in the speci-

mens examined by him possessing irregularly shaped amphidiscs. The shaft,

for instance, may be thickly covered with long spines, and may project as a

sharp point beyond one or both discs. The discs themselves may be variously

developed, and may often be merely an irregular bunch of strong spines

projecting from the thickened ends of the shaft, or they may be reduced to

one or two strong spines projecting at various angles, so that the spicule

assumes an irregularly star- shaped form.

The amphidiscs are 0-025-0*027 mm. in length, and the diameter of the

disc is 0-015-0-02 mm.

Localities.

WATteRFORD.—Bally L. to the north of Dunmore.

TiPPERARY,—E. Suir at Kilsheelan, Anner K.

Kilkenny.—E. Barrow at Graiguenamanagh.

Wexford.—E. Bann near Oamolin.

Caulow.—E. Barrow near Tinnahinch.

Galway.— L. Corrib near Oughterard, Coole L. (coll. E, A. Phillips).

King's Co.—Lake in Birr Castle Demesne (coll. U. A. Phillips).

Kildaue.—E. Barrow at Mageney (34), Eye Water, at Leixlip.

Dublin.—E. Liftey, U. Dodder, Eaheny ponds (21), stream at Edmonds-

town, Grand Canal, Eoyal Canal, E. Tolka, pond at Crumlin, pond in

Zoological Gardens.
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Mayo. —Furnace L., L. Beltia, Knappaghmoie L., Moher Tj., L. Nacorra.

Sligo.—L. Gill (43), L Arrow, Dargan L. (coll. A. W. Stelfox).

Fermanagh.—L. Scolban and Garvay E. (coll. Major Trevelyan).

Down.—Stream at Saintlield, canal at Hillsborough (coll. N. H. Foster).

Antrim.—Lagan Canal and disused reservoir near Cave Hill (coll. W. H.

Patterson).

Derrv.—Emigh L. (coll. D. C. Campbell), E. Bann between Deny and

Antrim (coll. K. A. Phillips and A. W. Stelfox).

Ephydatia fluviatilis (auct.) var. (PI. XXVI, figs. 4-9).

Certain sponges have been collected in the west and south of Ireland

which have proved ditlicult to determine, as the skeleton-.spicules vary a good

deal in the specimens from the diHerent localities, and gemmules have not

4>een found, although nearly all the examples were taken in the late summer.

The sponges usually grew in great abundance at a given locality, and as

many as one hundred specimens have been preserved from a single spot.

The skeleton-spicules of these sponges are short, often very thick oxea, the

majority in one specimen spined to their tips, in another smooth. Examples

collected in two localities, namely, in the DrumelifT Kiver <lraining Glencar

Lough, ('ounty Sligo, and in the Itiver IJoyle below Oakport Lough, County

Koscommon, seem to offer a clue to their identity.

The skeleton-spicules varj- in an unusual degree in the sponges from these

two rivers, more i)articularly in thase from the Drumelin' River, some of them

being very similar to the spicules just alluded to. Although gemmules were

not found, yet a fair number of scattered amphidiscs are to be seen in the

spicule preparations. These amphidi.scs qmte agree with the conesponding

spicules of typical specimens of Ephydntia fiuviatilis. It has been concluded,

therefore, that the foregoing sponges represent a variety or phase or race of

E. JtuviaiUis which does not produce gemmules, or at least produces them

with extreme rarity, and whicii possesses, to the exclusion of the more

typical skeleton-spicules, one or other form, such as occurs a.s an occasional

abnormality in typical specimens of £. Jluviatilis. The abnormal spicules,

which occur only occasionally in some specimens, may occur in numbers in

others, which undoubtedly are quite typical of that species. For convenience,

these peculiar sponges are referred to as E. fluviatilis, var.

The sponges, including those from the above-mentioned rivers, agree in

external appearance. They form thin, more or less circular, patches on the

upper and under surfaces of stones ; they are very hard to the touch, their

surface is even, but is seen under the lens to be min\itely hispid from the

tips of the terminal spicules of the main skeleton-fibres, which project very
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slightly above the surface. The .specimens are of all sizes, up to about

20 mm. in diameter. Those from the rivers tend to be rather larger, but

this is usually the ease with sponges taken in such a habitat (see p. '11'.)). In

this conne.\iou it may be mentioned that Dr. Aunandale (5) describes and

figures specimens of the Himalayan race of E. flvvialilis, which were growing

on stones in the form of fiat, circular films. A few of the Irish specimens

tend to be thicker, and are like little rounded cushions, while a number

of examples taken from the River Erne early in the year form small, smooth,

rounded masses growing on water-plants, and are rather soft to the touch.

The oscula are small, but are rendered more conspicuous by the well-

marked, branching, sub-dermal canals which radiate from each osculuni.

The sponges are bright green in colour when exposed to the light, and

greyish- white when shaded from it. In the latter case they resemble to a

remarkable degree the lake-form of lleteromeycnia Byderi, but, unlike that

species, they flourish on the limestone. The specimens are nearly always

densely crowded with enibrj'os.

With regard to the structure of the skeleton, the main fibres run

vertically upwards from the base to the upper surface of the sponge, branching

once or twice in their course. They consist of multiserially arranged

megascleres, bound together by a small amount of spongin. The tips of the

terminal bundles of spicules project very slightly above the surface of the

sponge. The main fibres are united by single spicules, or by bundles of two

or more spicules lying at right angles to them.

In specimens from various points along the shores of Lough Erne and of

Lough Gill, from Lough Feeagh, County Mayo, and Lough Derg, County

Tipperary, the megascleres are rather short, fairly thick, or sometimes very

thick, abruptly pointed oxea, which are microspined to the very tips. A few

among them are smooth. In some examples many of the oxea have a central

swelling; in others only a few possess it. In the sponges from Oakport

Lough, County Eoscommon, and Ballyscanlan Lough, Co. Waterford, for

example, the spicules are very similar to the foregoing in shape and size, but

are smooth. The spicules from the latter locality have often a central

swelling of the shaft, and are particularly like those described and figured

by Miiller (27) for a sponge which he regarded as a probable variety of

U.Jluviatilis, and which will be referred to more fully later on.

Gemmule-spicules have been very carefully searched for in many prepara-

tions made from these sponges, but without success, except for one malformed

amphidisc found in one of the Ballyscanlan Lough specimens.

The size of the megascleres varies somewhat from one specimen to

another; they are, on the whole, between O'lS-0'27 mm. in length. In some
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specimens the maximum diameter is 0'015 mm., but in others it is 002 mm.,

or even as much as 0027 mm. The spicules are thus decidedly shorter and

thicker than the typical oxea of E. fluviatilis, but more nearly resemble the

short, thick spicules often to be found in that species.

The specimens from the Drumclitt' Kiver and the Eiver Boyle, already

alluded to as afTording a clue to the identity of these sponges, are exactly

similar to them in external appearance, being hard to the touch, and growing

in thin, more or less circular, patches. "With regard to the spicules, the

Drumclifif River sponges possess many short, thick, abruptly pointed, smooth,

or microspined oxea, and in addition longer, more slender, gi-adually pointed

smooth oxea, some of which jx)ssess a central swelling. Tliese latter are like

the oxea of typical specimens, which often, it must be remembered, also

possess many short, thick spicules, some of them microspined. The sponges

possess in addition a few scattered auiphidiscs, which are quite the typical

E. fluriatUis shape. The specimens from the Eiver Boyle closely resemble

the Drnmclifl' Eiver examples, and, like them, possess scattered amphidiscs.

Typical specimens of E. fluviatUU wei-e absent from botli these localities, so

that the amphidiscs must belong to the specimens in which they were found,

and are not a chance admixture, as so often happens.

Sponges were collecled in tlie lakes drained by these rivere, in Glencar

Lough and in Oakport I/)ugh respectively, which possessed rather short,

thick spicules, williout tlie longer ones found in the river specimens (compare

the change in the mega-scleres of Ileleromcyenia liydtn under similar

conditions), nor were any amphidiscs found even after prolonged searching.

With regard to the presence of gemmule-spicules in lake and river sponges,

it is interesting to quote Dr. Annandale's reference to the production or non-

production of gemmules. He states (6, p. 74) that " evidence, moreover, is

accumulating that the adoption of a limnic as distinct from a lluviatile mode

of life is liable to produce degeneration of the gemmules in fresh-water

sponges." The most notable instance so far known is Hdrromcyenia liyderi,

which, Iwth in North America and in Ireland, produces gemmules with great

rarity in lakes, and in great abundance in rivers.

To return to the consideration of the megascleres of the foregoing

sponges, if it were imagined that spicules, such as those figured on PI. XXVI,

figs. 9, b, c, were pnxluced to the exclusion of the other typos of spicules, the

result would be a sponge possessing spicules similar to tlKwc from Ballyscanlan

and OakiKtrt Loughs (I'l. XXVI, figs. 5 and 7).

A similar type of spicule to that figured on Plato XXVI, tig. 9, c,

is also commonly found in perfectly typical specimens of E. fluviatilui, such

as that figured un I'l. X.WII, fig 4, Again, if spicules, such as those figured
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on n. XXVI, fig. 9, d, e, were produced to the exclusion of other types,

the resulting sponge would possess spicules somewhat similar to those of

the sponges from Lough Erne, Lough Derg, and Louyli Gill (I'l. XXVI,

%s. 4, 6, and 8). With these may be compared the niicrospined spicule taken

from a perfectly typical specimen of E. Jiiirifdilis (I'l. XXVII, fig. 5). Jt

may be noted that these peculiar sponges have up to the present only been

found in the west and south, where the typical E. fluviatilis appears to be

rare. They occurred in abundance in the localities in which they were found.

No trace of such a form was discovered in County Dublin, for example,

where E. fluviatilis is extremely common, and where there was abundant

opportunity for collecting at different seasons of the year.

Reference has been made to a sponge from the Eiver Lahn, near Marburg

described by Miiller (27) as a probable variety of E. fluviatilis. In this the

spicules are short, thick, smooth oxea, with a central swelling
; they are very

similar to the spicules of the sponges from Ballyscanlan Lough (PI. I, fig. 5).

In addition, the Eiver Lahn sponge possesses a number of scattered amphidiscs

like those of E. fluviatilis ; some of them are rather abnormal in shape, but

similar forms are often found in quite typical examples of that species.

Wierzejski (56), writing on the abnormalities of the spicules in the

Spongillidae, refers to Miiller's specimen, and says that he has uo doubt but

that it is an abnormal form of Ephydatia. He refers also to the fact that when

abundant material of any of the European Spongillidae is examined, many
abnormalities of the various kinds of spicules are to be seen, and sometimes

these abnormal spicides are so predominant that one seems to see new

varieties, or even new genera.

Localities.

Waterford.—Ballyscanlan L. near Tramore.

TiPPERARY.—L.Derg in Barrett's Bay.dredged at 14feet(coll. E. Southern).

EoscoMMON.—Oakport L. and E. Boyle at Cootehill.

Galway.—L. Eea (as E. MiV.lcri, 21), and recently collected on several

occasions in the lake by E. A. Phillips.

Sligo.—L. Gill at Hockwood (as E. Mulleri, 43), Glencar L., and

Drumcliff E.

Leitrim.—L. Gill at O'Eorke's Castle (as E. Miitlcri, 43).

Fermanagh.—L. Erne off Caklragh Island and Eagle Island (coll. JIajor

Trevelyan), E. Erne at Enniskillen (coll. E. Welch).

Ephydatia Miilleri Lieberkiibii. I'l. XXVIII, fig. L
Ephydatia Miilleri is apparently the rarest of Mie fresh-water sponges

found ill Ireland, only two uiulnnbtcd speciinciis having been collected within



236 Proceedings of the Royal Irish Aeademi/.

recent years. One, dredged in the River Erne at Enniskillen, is merely a

small mass of gemmules held together by the remnants of the sponge of the

pre\ious year's growth. The other is a very fine cushion-like specimen, about

180 square mm. in extent, which was found growing at the base of an over-

hanging rock in the Eiver Tolka, near Ashtown, Co. Dublin. It was pale

yellow in colour, and the surface was slightly ridged. The whole sponge

was crowded with gemmules, and the characteristic large vesicular cells,

commonly called ' bubble cells," were present in great abundance. Another

large sponge growing within three or four yards of it looked exactly like it,

but was softer in te.xlure, and proved to be a perfectly typical Evhydatia

Jtuviatilis. A careful search was made along the rive*-, both at the time of

finding these sponges and in the following year, for further specimens of

£. Miilieri, but without success. E.fluciatUis is quite common in the river.

The spicules of both the River Erne and the River Tolka specimens of

E. MitlUri are quite typical of the species ; in neither case could they be

confused with the spicules of any of the specimens of E. ftKriatUi* found in

this country, although the distinction usually made between the two species,

namely, that one possesses only smooth, the other spined as well as smooth

skt-' ~. can no longer be maintained. The megascleres of the

E.J- . ..ud in the pond in the Zoolngical Gardens, Dublin, it is true,

approach clueely to the comfspondiiig spicules of the Erne E. MitUeri, which

are rather slender, but the spicules of the former are longer.

The presence of i lis in E. Mtdleri at once distinguishes it from

the closely allied E.j.- ... .->.

Sponges found in different parts of Ireland have been attributed to

E. Mulleri from time to time. Of Bowerbank's slides of Sponffilla Parjitti

(= E. MiiHrri), in the P.ritish Museum, his preparation made from one of

Dr. ISatlersby's specimens from the "Lake of Killarney " (12, p. 169, is

without gemmtiles, but the megnscleres appear to be undoubtedly those of

HeUromtiftnia Rtfderi, a species which is very common in the Middle Lake of

Killarney. Another of Bowerbank's preparations, labelled *' Sponyilla Parfitti,

Caragh Lake," is evidently Kphydatin MiilUri. It contains many gemmules

which possess very irregularly shaped amphidiscs.

Judging from Hanitsch's figures of the skeleton-spicules of a sponge from

Lough Rea, Co. Galway (21, PI. 4, fig. 4 a, b), his specimens were not

E. JIulUri, but belonged to the peculiar race or variety of £. flutuitilis,

described on p. 232. Sponges recently collected in Lough Rea also belong to

that race. The same remark applies to the specimens named E. Jlulieri by

the present writer in the Report on the Sponges of the Clare Island Sarvey (41),

and fr-ui Lmiu'ii Gill .43*.
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The Irisli material of E. Miillcri is obviously too scanty to allow of any

study of the variations which may occur in the species. The megaseleres of

the Eiver Erne sponge are rather slender ; they measure 0'2-0'25 mm. in

length by OOOS-O-dl mm. ; those from the River Tolka specimen are robust,

measuring 0'225-0-3 mm. in length by 0013-0'0l8 mm. The amphidises in

both cases have a length of 0'01-0-013mm., with a disc 0-02 mm. in diameter.

Localities.

Kf.rky.— C'arauli L., as Spongilla Parfitti '12).

Dublin.—E. Tolka near Ashtown.

Fermanagh.—E. Erne at Enniskillen (coll. E. Welch).

Heteromeyenia Ryderi, Potts.

Ileteromeyenia piciovensis, Potts.

Heteromeyenia Maeouni, MacKay.

(PI. XXVIII, figs. 2-8.)

This species was described by Edward Potts in the year 1882 from

specimens found in a small stream flowing into the Delaware Eiver, below

Philadelphia (29 ). Three years later it was recorded from the State of New
Hampshire ; and at about the same time Potts described as new a sponge

collected in several lakes in Nova Scotia (32). This sponge he named

Heteromeyenia picfovensis. Before long, however, Potts was forced to the

conclusion (33, p. 244) that H. pictovensls, as well as other forms he had

collected in the meantime, had not sufficient claim to be ranked as distinct

species. He accordingly redescribed the typical form of H. Ryderi, adding

the following varieties : pictovciisin, Walslii, and Baleni. The species was at

this time known in tlio strip of country along the Atlantic coast of North

America from Nova Scotia to Florida and in the State of Iowa. Later on it

was recorded from Indiana (23).

In the year 1890 Dr. A. H. MacKay, the discoverer of \he pictovensisioiia

of //. Ryderi, described a sponge from Sable Island (26). It grew in

abundance in the only fresh-water lake on the island, which is itself merely

a great sand-bank twenty miles long by about a mile wide, lying one hundred

miles oft' the coast of Nova Scotia. Tiie sponge was considered to be a distinct

species, and was named //. Macmmi. At the same time, the author noticed

its likeness to certain forms of H. Ryderi, with slender spicules, and suggested

that it might have to be reduced to a variety of that species. From an

examination of some of the type material kindly given me by Dr. MacKay,

I have come to the conclusion that the Sable Island sponge cannot be-

separated specitically from H. Ryderi. It is, indeed, exactly similar to

B.I. A. PROC, VOL. XXXV, SECT. B. [2 .0]
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specimens of that species taken in a lake on Inishbofin, off the Galway coast,

which are here grouped with the Baleni form of H. liyderi.

Some years before the Sable Island sponge was described, the discovery

of H. Rijderi in a lake in the west of Ireland was announced (20, 21). During

the following ten years the species was recorded from three or four other

localities in Ireland, and, finally, the recent field-work carried out in many

parts of the country has proved that it is widely distributed in Ireland in

nun-limestone areas, in which areas it is the commonest species of fresh-water

sponge.

U. Eydcri is now known to occur in Scotland, where it was recorded by

Dr. Annandale under the name Tuhdla pcnnsylranica (see p. 215).

Hetcromcycnia liyderi is well known to be a very variable species, autl its

extreme forms differ veiy much from each other both in external appearance

and texture, ami in the shape and size of the skeleton-spicules. That they

differ so much is shown by the fact that they received names as distinct

sjiecies : //. Ryderi Potts, H. picloveyisis Potts, H. Macouni MacKay. Potts

soon recognized the great variability of the species in North America, and

described liow, " in spite of an exceedingly rebellious disinclination," he was

forced to the conclusion that the forms which had passed through bis hands

must be regarded as belonging to one and the same species.

When systematic collecting of fresh-water sponges was undertaken in

Ireland, it was i-ealized before long that //. liyderi was equally variable on

tliia side of the Atlantic; aud it is interesting to notice that tlie species

assumes closely similar forms in both countries (41, p. 9). We have the

typical //. Jiydcn from streams and rivers, the hard, compact form (var.

pidmriisU) from lakes, and the slender-spiculed form (var. lialcni) from lakes

in whirh the conditions are unfavourable to rol)ust growth of the sponge.

Tlio form with slender branches (var. U'fUsht) lias not yet been found in

Ireland.

The spicules in both American and Iri.sh specimens are the same, except

that the macroscleres are slightly thicker, on the whole, in tiie former, and

the discs of the shorter gemmulc-spiculcs are lees deeply indented. Probably

the growth of the .sponge is more vigorous in every way in North America

than ill Ireland. Tlie slender-spiculed fci)Ocimen.s in both countries have the

shorter gemmule-spicules posses.«ing deejily indented discs.

Although the forms are thus closely paralleleii in these widely separated

countries, yet there is an interesting difference in their mode of growlli. In

North America the various forms of tlic sfiecics grow in situations exposed

to the light (the first-found specimens were growing on the upper surface of

stones), and their colour is descrilied as liglit green or vivid green. In
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Ireland the sponge grows in situations sheltered from the light, nearly

always under stones. It is pale yellowish or greyish-white in colour. On
the rare occasions on which the sponge was found in places where a certain

amount of liglit penetrated to it, thei'e was still no trace of any green coloura-

tion. One or two specimens indeed were taken which were dull green in

colour, but these were penetrated in every direction by a green filamentous

alga.

H. Rydcri is only found in Ireland on non-calcareous rocks. The North

American localities for the species are not given in sufficient detail to enable

one to decide if it always avoids limestone areas in that continent.

Dr. MacKay, the discoverer of the pictovensis form of the species, writing

from Nova Scotia, informs me that so far this form appears to be found in

non-calcareous regions in that province. Potts states that the species has

been taken chiefly in the States, along the Atlantic coast. The eastern

maritime States of North America are for the most part free from limestone,

so that it is possible tliat the species avoids calcareous rocks in North

America as it does in Ireland.

As H. Rydcri avoids the limestone, its distribution in Ireland is very

striking. It is absent from the whole centre of the country which consti-

tutes the Great Limestone Plain of Ireland, and it is confined to those parts

of the maritime counties which are formed of non-calcareous rocks. It is

not confined to the west, as was thought on its first discovery in Ireland, but

occurs in the north and south, as well as in the east. It grows in low-lying

lakes and rivers, as well as in mountain tarns and streams. It is usually

the only species found in the higher mountain lakes. The highest altitude

at which the species has been taken is 1,868 feet.

As already stated, the various forms assumed by H. Hi/dcri in Ireland

approximate closely to three varieties of the species described by Potts from

North American specimens. These varieties are united by specimens

showing every possible gradation between them, yet the great majority of

the specimens obtained may be assigned to one or other of the three main

types. The arrangement proposed in the report on the fresh-water sponges

of the Clare Island Survey is therefore adhered to here for convenience of

description and of reference. Tlie three main types under which the

specimens are grouped are as follows :

—

Group I.

—

Hdcromeyenia Ihjdcri I'otts. Typical or Piiver Form.

Group II.

—

Hcteromcycnia Myderi Potts, toxin pidavensis, Voiis or Lake

Form.

Group III.

—

Heteromcyenia Rydcri Potts, form Baleni, Potts.

[2 Z)2]
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• Gkoup I.

Heteromei/enia Ryderi Potte. T3pical or Eivei Form.

This foiTU occurs in rivers and streams, and corresponds to the f,}pica

Hderomcyaiia Bydcri, described from specimens taken in " shallow, flowing

water " in North America.

In this country the sponge grows nearly always under the shelter oC

stones, but sometimes spreads from them to envelop the stems of water-

plants. Occasionally it is found on dead, submerged branches. The smaller

specimens are more or less circular in outline; they are thickest in the

middle, and thin out towards the edges, so that the upper surface is some-

what dome-shaped. The larger specimens spread out into lobed, encrusting

masses of irregular shape, but sometimes of considerable size. The sponge is

pale yellowish in colour, veiy soft to the touch, and very fragile. The

surface is even ; but under the lens the dermis is seen to be raised up on the

tips of the main skeleton-fibres into very minute points. In preserved

specimens, at least, the main fibres sometimes pierce the dermis and project

very slightly. The oscula are small and inconspicuous, being about 1-2 mm.
in diameter.

The skeleton is made up of main fibres, usually about 002-003 mm. in

thickness, which run upwards through the sponge and occasionally Inauch.

They consist of spicules in usually three to four rows. Wlien the spicules

are more slender, a greater numlicr of them lie side by side. These main

lihres are the length of one spicule ajwirt, and are united by spicules at right

an^'les to them, which usually lie singly, but sometimes are in bundles of two

or three. These transverse fibres do not fonn continuous fibres. In places

the skeleti'U is confu.seil, but usually becomes more regular towards the

surface of the sponge.

Spongin is very scanty in quantity.

The skeleton-spicules are slightly curved, occasionally straight oxea

;

tliey taper evenly to Iwth ends, which are pointed. The shaft is thickly

covereil with rather s^niall spines, except at the extreme tips, which are

smooth. Unlike the skeleton-spicules of the lake form of the species, these

oxea are very constant in shape, and vary only in length and thickness from

one specimen to another, lliey measure usually from 2-0'33 mm. in length,

with a maximum diameter of OOl mm., or even 0013mm.
The longer gemniule-spicules have a straight shaft, usually rather thickly

set with strong spines, which are straight or curved. At either end of the

spicule are four to six terminal, strongly cur\'ed spines. These spicules

ni«'a.siin^ OOi-OOfio mm. in length.
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The shorter lieniimilc-spicules have a straight shaft set with usually one

to several strong, straight spines. Sometimes the shaft projects for a short

distance above the disc. The terminal discs are toothed, the indentations

being deeper than in the corresponding American fonn. The length of these

amphidiscs is 0'03-00o5 mm. ; the diameter of the disc is 0-02 mm.
Gemrnules occur in great numbers in the typical form of H. liydcri; and

they have been found inatuve as early in the year as June. When mature

they are a bright yellow colour. Their diameter varies from 05 mm. to

0-7 mm.

Group II.

Hetcromcijcnia Ri/deri Potts, foim pictovcnsis Potts, or Lalce Form.

This form grows in lakes, and is very compact and hard to the touch. Jt

corresponds to the form, at first named H. pictoreiisis, which was discovered

in lakes in Nova Scotia.

The sponge is pale yellowish or greyish-white in colour. It is circular

in outline, and is usually not more than 20 or 30 mm. in diameter, but

sometimes reaches a diameter of 50 or 60 mm. The surface is even, but

under the lens is seen to be raised up into minute points by the tips of the

main skeleton-fibres, which penetrate the dermis, and project very slightly.

The sponge is thickest in the middle, and especially in the larger specimens

is sometimes raised up into knob-like elevations. The oscula are about

1 mm. in diameter, but are rendered more conspicuous by the fact

that immediately below the dermis numerous fiuTows radiate from them

in all directions. In the autumn the sponge begins to die away at the

centre, so that many specimens are found in the form of a fiat ring, the

centre of the sponge having completely decayed away.

The skeleton is arranged in the same way as in the typical form. The

main fibres, which are about 0'025-0'05 mm. in thickness, are a spicule-

length apart, and are therefore more closely placed than in the typical form,

as the spicules in the lake form are shorter. In the interior of the sponge

the skeleton is very confused, but becomes more regular towards the surface.

The skeleton-spicules show great variation. The shaft is straight or

slightly curved, and terminates at each end in a longer or shorter point, or

one or both ends may be rounded off. It is densely covered with.

shai'p spines throughout its entire length. Sometimes the spines are

scattered more sparsely along the middle of the shaft, and are crowded

towards the ends. The smaller the spines the more thickly are they placed.

Some spicules are set with comparatively few very strong spines. Some

specimens possess fairly uniform spicules, others very varying ones, but
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usnally one or other type of spicule predominates in a specimen, and all the

specimens from a given lake have the same tj-pes of spicules.^ The spicules

also vary very much in both length and thickness. They usually measure

from 0"12-0"25 mm. in lenj^th. The variation is not so great in a single

sponge; and in many the maximum length is 0"2mm. The maxinnim thick-

ness is connuonly 0'015 mm., but may be as much as 00- mm. In specimens

with very robust spicules there often occur very short thick spicules,

measuring about 0'05-0-08 mm. by 0'02 mm., or even 0-025 mm.
The gemmule-spicules are the same as in tlie typical form, but are some-

times more robust. The gemmules are very scarce, and very many specimens

may be collected from neighbouring lakes in the autumn without finding a

single gemmule. When present, the mature gemmules are bright yellow,

and are tlie same size as those of tlie typical form.

Embryos are often present in the lake form in great numbere.

Gitour III.

Hfleromeijenia Ryderi Potts, form Balcni Potts.

Tliis form usually occurs in small, lobed masses on water-plants. It is

very soft to the touch, and of a jwlc yellowish colour. More rarely it grows

in small, soft, more or less cii-cular, whitish-grey dims on the under-surface

of stones. In the former state it resembles the typical H. Mydcri; in the

latter, it approaches the pidovfiisis form in external appearance. '

The skeleton is arranged on the same plan as in the preceding forms

;

but, owing to the extreme sienderncss of the skeleton-spicules, at first sight

it appears to differ considerably. The main fibres, which are about 002-

0*03 nun. in thickness, run upwards in an irregular manner through the

sponge, dividing occasionally. They consist of multiserially arranged spicules,

and are united by single spicules, or by bundles of spicules, which do not

form continuous fibre-s. Other oxea lie scattered irregularly through the

sponge. The whole arrangement of the skeleton is often rather confused.

The skeleton-spicules are straight or slightly curved oxea, which taper

evenly to sharp points. The shaft, except at the ends, is thickly covered

with very fine spines. The spiuation cannot be made out on the thinnest

spicules. The oxea are about 0'16-0"26 mm. in length. The maximum

diameter is about 0005 mm. ; but most of the spicules are much finer.

Both kinds of gemmule-spicules are exceedingly slender. The terminal,

recurved spines of the longer are usually straighter than in the typical

form, and the discs of the shorter ones are deeply indented. Thus the

difference between the two kinds of amphidi.scs is less marked than in the
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more lobiiaL ronus ol' the species. In specimens wiLli very slender spicules

the shafts of the amphidiscs are smootli. The sliafts of tliicker amphidiscs

are I'urnislied with dhc or mure spines.

Gemmules are usually i'airly numerous. They measure about 0"5-0'7 mm.
in diameter, and thus are as large as those in the stronger forms of tlic

species. It may be noted that gemmules are scarcest in the most robust

form {2nctovensis, Potts).

If. Ityderi, form Baleni, is merely a starved form of the species. It

occurs iu very small quantities in the lakes and streams in wliich it is

found.

The spicules of the specimens found in Church Lough, Inishbofiii, agree

in every particular with those of the sponge from Sable Island, which was

named II. Macouni MacKay (26). The measurements of the spicules froDi

these widely separated islands are of interest. In the Sable Island sponge

the oxea are 0-I5-0-26mm. long, with a maximum diametei' of O'OOomm.

The longer amphidiscs are 0-035-0'05 mm. long ; the shorter, O-Ol 8-0026 mm.
long. In the Inishbofin sponge the oxea are 0'16-0"24 mm. long, with a

maximum diameter of 0-005 mm. The longer amphidiscs are 0-035-0-04 mm.

long; the shorter, 0-025-0'03 mm. long.

These extreme forms are not sharply divided from the form referred to

on page 244, which occurs fairly abundantly in certain lakes. Specimens

have been collected which show every link between the two.

Although the lake and river forms differ so much from one another, all

the intermediate links between them can be obtained by collecting the

sponge in a lake where it grows abundantly, and then tracing it down the

course of the stream which drains the lake. This has already been described

in the case of a lake, Lugaloughauu, in Co. Mayo (41). Since that aeeouni

was written many other localities have been searched, always with similar

results, namely, that at a varying distance below a lake, usually just below

it, the hard lake form of H. Rydcri dies out and the soft, lobed, river form

takes its place. In several instances specimens of H. Rydcri, apparently like

the lake form, were found at some little distance down the river. Hard,

compact specimens were taken several hundred yards down a rapid stream,

flowing from Lough Unshin iu Co. Donegal (41, p. 14); but they dift'ered

from the lake specimens in being much larger, and in possessing matiirfe

gemmules. Their spicules also had begun to change. In the lake the

skeleton-spicules were straight, and their ends were usually rounded oil'.

They measured 125-0-175 mm. by O'Ola mm. In the specimens from the

stream all the spicules had pointed ends, and many of them were slightly

curved. They were longer and more slender, measuring 01o;")-0-25 nun. by
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001 mm. Similar hard specimens were taken in the Caragh River, about

half a mile below Cai-agh Lake, Co. Kerry; but here again the spicules had

changed sliglitly, beiu;^ longer, more slender, and possessing longer points

than those of the lake specimens. In Connemaia, where llie lakes are often

united by channels, sometimes only a few yards in length, really typical

specimens of //. Kyderi were not found. In these short, though sometimes

rapid, streams, H. Eydcri was hard ; but, as in the foregoing cases, the spicules

had begun to change in shape.

Dr. Annandale (3, p. 40 and ]>. I'lii) notes a similar change in the

external appearance of an 1 ndiau fivsii-water sponge, CmTo^ongillu lapidosa,

according as it occurs in still or running water. In the former the sponge

grows on the under surface of stones, in small crusts, whicli liave a flat

surface, except where the oscola are raised on conical eminences. In running

water the sponge grows in broad sheets, which have a corrugated

surface. This resembles the chan;j;e in appcanmce of II. lii/dcri. On the

other hand, the Indian sponge is harder in tt-.xtuie in running water than it

is in the lake, the opposite being the case with H. liydcri. Apparently the

spicules do not differ in the lake and liver fonns.

A form of II. liydcri intermediate l>etween the iiard lake form and the

typical river form is found in Irish lakes, where the conditions are apparently

unfavourable to robust growth, but yet where the sponge grows fairly abun-

dantly. Such lakes are Lough Ouler and Upper an<l Lower Lougli Lray,

io Co. Wicklow ; the C'oumgorra l^kes, Co. Waterford ; Lough E:.iglier,

Co. Kerrj- ; and I>ough Cunnel, Co. Mayo. These lakes, it may lie noted,

lie mostly at high altitudes for tliis country. With the exception of Lough

Cunnel, which is at 690 feel, they lie between 1,22-"* and 1,896 feet.

E.xternally the 8ix>nge taken in the foregoing localities and in other

similar situations resembles the lake form, except lliat it spreiids over a

greater area, and its outline is not so circular. It is soft to the touch, but is

not so lobed as is the river form. Un the other hand, its spicules are similar

to those of the river form, from which they cannot be distinguislied

(I'l. XX VI 1 1, tig. 8). In some cases thei-e is, perliaps, a larger proportion

of straight spicules tiian in river specimens. Gemmules are, as a rule,

present in fair numbers, another j>oint of difference from tlie usual lake form.

In the report on the fresh-water sjwuges of the Clare Island Survey, the

Lough Cunnel sponge is referred to (,41 p. 14) as being of the typical form

oi U. Ryd/Tx. With material from otiier localities available for examination,

I do not now consider this sponge, and others similar to it, to be altogether

typical, and l>elieve that, strictly si>eaking, the typical H. /lyferi occurs solely

in runniug water, in streams and rivers.
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'I'lic I'oregoing siuni-tyiiical U\\\\\ Iciulw on lo tlicj Bakni riniu, wiLli very

sleiulor spicules, wliicli grows in lakes, wlieie llic coniliLions are still more

unfavourable to robust grovvtli, and wlii^rc tbe sponge only exists in small

numbers, as already described.

//. Byderi occurs in tlie semi-typical form jusL referred U) in most of the

mountain tarns l}ing at or above tlie 1,000 feet contour, and it lias also been

taken in one or two lakes at a rather less altitude. The maximum size of

the skeleton-spicules is 0'27 mm. in length by 0-OOS mm., or, in a few speci-

mens, O'o mm. by O'Ol mm. In three or four lakes, at or about the 1,000 feet

contour, specimens of H. Byderi occur which belong to the jjidovcMsis group.

But in all these specimens the spicules are more slender than in those

specimens found at lower levels, their maximum thickness being O'Ol mm.

Thus the spicules in specimens in lakes lying at higher levels apparently

do .not reach as great a thickness as tliey do in low-lying lakes. The spicules

of specimens in mountain streams are, as a rule, also slender. On the other

hand, all the specimens belonging to Group HI have been found at low

levels. Potts (31) stated that "the spicules of all species [i.e. of fresh-water

sponges] increase regularly in size and solidarity as we descend from high

altitudes towards the sea-level, where is found the extreme of the series."

The author also stated that he had traced the working of this rule more

particularly in several variable species, among them H. Byderi. Three

years later he again referred to this rule (33, p. 240, foot-note), but in rather

less dogmatic language, citing as well some exceptions to it. Hard' and fast

rules cannot be laid down where fresh-water sponges are concerned, yet, on

the wliole, it appears to be true that specimens of H. Bi/dcri occurring in

lakes in Ireland at higlier altitudes do not possess spicules of the maximum

thickness for the species. At the same time, it must be remembered that

specimens with very slender spicules are often found in low-lying lakes.

LocALrriEs.

Kekky.—L. Cooniasaharn, L. L'ununernaniuek and ouL-llowing stream,

Caragh L. and Caragh K., L. Yganavaun (coll. Hon. M. Spring liico and

Miss L. Stephens), Middle L. and Meeting of the Waters, Killarney

;

L. Avoonane and out-ilowing stream, L. Doon (21) and out-llowing stream,

L. Duff and out-llowhig stream, L. Gall, stream from L. Nalackeu (1,000 ft.),

L. Cruttia (coll. R. Welch), L. Camclaun and out-llowing stream, Coumanare

Lakes (1,250 ft.) and out-flowing streams, L. Adoon, Cloonee Loughs and

Cloonee R., L. Inchiipiin and out-ilowing stream, L. Cummeenadillurc and

out-flowing stream, L. Eagher, 1,550 ft. (38;.
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Cork.—L. Avaul, Park Ij. and out-flowing stream, L. Coomarkane

(1,100 ft.) and out-flowing stream, L. Coomadavallig (1,100 ft.) and out-

flowing stream, L. Boy (1,800 ft ) and out-flowing stream.

Watekfokd.—Out-flowing stream from L. Coumshingaun (1,262 ft.'*,

Counigorra I .. ( 1 ,700 ft.) and out-flowing stream.

Galway.— li. Nahillion (coll. G. 1'. Farran), L. Fee and L. Ballynakill

(39), L. Tiofin and out-flowing stream, Ardderry L., stream from Seecon L.,

Glendalnugli L, Nacoogarrow L. and out-flowing stream, L. Inagh and out-

flowing stream, Kylemore L., Owengowla E., Derryclare L. and out-flowing

stream, Ballynahineh L. and liallynahinch E., L: Sliindilla, L. Maumwee,

L. Corrili (X.-W. arm), L. Shecdagh, L. Skaiinive and numerous small lakes

in the neigliboiirlioud of IJoundstone.

WiCKlxJW.—L. Dan and Avonmore R., L. Tay and Annamoe E., below

the lake; L. Ouler (1,868 ft.), Upper L. Bray (1,463 ft); Lower L. B<ay

(l,2l'.T ft.) and outlet.

Mayo.—Creggan L, Clare Island ; L. Nanuicka and L. Coolaknick,

Inishtiirk (coll. K. M. Praeger and A. W. Stelfox) ; Church L., L. Gowlana-

gower and Loiighnagrooanii, Inishbofin (toll. A. W. Stelfox) ; Sraheens L.,

Achill Island; L. Cullylea (coll. A. W. Stelfox) ; L. Feeagh and out-flowing

streams, stream from L. Navroony, Moher L. and out-flowing stream,

Owenwee K., L. Nacorra, L Gall, Bellakip R., Buuowen R., L. Nahaltora,

L. Gunnel, GlencuUin L, Doe L, Tawnyard L., Fin L., Lugaloughhauu and

out-llowing stream, Lugacolliwee L. For all the foregoing see (41).

Fehmanagii.—Stream from Tullyvogy L, Tullynalaub L., Tullylough-

inore L, L. an Laban, 1,000 ft. (all collected by Major Trevelyan).

Donegal.—L Namramurrive, L. Meenasheagh, L. Aehvog, L. Eusheen

and L Awaddy (coll. Major Trevelyn), Columbkille L. and out-flowing

stream, Doon L ami out-flowing stream, Pound L., Cam L., L. Unsliin and

out-flowing stream, Knadcr L, L Inn, L. Aluirg and outlet (coll. A. W.

Stelfox).

Dows.—Altnailua L.

Antuim. — Doo L. and out-flowing stream and L. na Crannog on Fair

Head (43); lakes on Carnlongh Mountains (coll. Major Trevelyan), L.

Vicanor, Garron Head (coll. Mre. Stelfox).

Gbograpiiical Distkibutios of Hbtekomeyenia Eyukki Potts, and the

MBANs of Dispersal of the Si-eciks Dlscussed.

Hftcromtyenia Rtjderi is now known to occur in North America, along the

eastern portion of the continent, from Florida toNovaScotia, andin lowaand

Indiaua. It also occurs in Newfoundland and ou Sable Island. In Europe
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it is widely ilisLiihuliMl in the nnii-liiiicsLiiiie districts of Llie iiiiiritinie

CdUiilii's 111' Ireland, and it eceiirs in Scdlland.

Dr. Hanitsch, wiio believetl that at least three species with a simihir

distribution to the foregoing occurred in Jreland, suggested (21) that three

agents might have served to carry geniinules of fresh-water sponges from

North America across the Atlantic to the west of Ireland—namely, winds,

ocean currents, and birds. At one time it was supposed that strong winds

could carry the seeds of plants long distances, but many botanists are now

agreed that this means of dispersal has been greatly over-rated, and

experiments prove that even seeds provided with special aerostatic apparatus

are not carried to great distances (see E. LI. Praeger, Clare Island Survey,

Part 10, Phanerogamia and Pterophyta, Proc. lioyal Irish Academy, xxxi,

1911). There would be less chance of gemmules being conveyed in this way,

as not only are they not provided with wing-like expansions or other

structures to enable them to be easily wind-borne, but are, on the contrary,

weighted with their armour of siliceous spicules.

As to ocean currents, it has been suggested that the Gulf Stream might

have carried gemmules or entire sponges containing gemmules to this country.

It is quite impossible to think that a sponge, such as H. Ryderi, could stand

a voyage across the Atlantic Ocean, even if attached to Heating timber,

especially when it is remembered that the only forms of this species in which

gemmules are abundant are extremely soft and fragile. Nor does it seem

probable that separate gemmules should be so conveyed, and this quite

apart from the question as to whether they could germinate after prolonged

immersion in sea-water.

With regard to the third agent mentioned by Dr. Hanitsch, it is suggested

that birds might convey the gemmules, presumably in mud dried on their

feet or feathers, as seeds of plants are known to be sometimes carried. In

this connexion I would refer to a paper by Dr. Schartf (37), in which he

brings forward evidence from the distribution of various plants and

invertebrates (among the latter fresh-water sponges) to support the theory

of the pi-esence of a former land-bridge between North America and Europe.

Referring to Dr. Hanitsch's statement as to the three possible agents for the

dispersal of fresh-water sponges, Dr. Scharff says that he considers the only

occasional means of transmission to be thought of seriously is that by birds

;

and even in this case he cites evidence to show that birds probably never tiy

directly across the Atlantic, nor is there reason to believe that they first set

foot on the west coast of Ireland on reaching Europe.

In addition to the points brought forward by Dr. Scharff, I would suggest

the following arguments against the transport of gemmules of 11. Rydit-i liy
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birds, fioin a consideration of tlie liabitat and mode of growth of that

species :

—

(1) //. /i//<7(/v" does not grow where i,here is mud, but in clear water on

tlie stony beaches of lakes, or on the siouy beds of rivers, so that there would

be little or no material to cement the gemmules to the feet or feathers of

liirds.

(2) Gemmules are extremely scarce in the lake form of II. Iti/deri in

North America (Potts and MacKay). In Ireland they are so scarce that

inuuheds of specimens may be collected even late in the year without finding

a single one.

(3) Gemmules ai-e numerous in the river form of U. Ityderi in North

America (I'ott«). In Ireland (and ? in North America) they are most

abundant in specimens in rapidly flowing clear rivers and streams, with

boulder-strewn beds, at a short ilisUmcc below a lake (see p. 219). The

possibility of gemmules becoming attacheil to birds under these conditions

would seem to be slight.

The chances of a .successful introduction of the species into Ireland by

means of bird.s would bo lessened by the fact that JI. Jiijdcri does not grow

in this country in lakes or rivere ou the limestone, so that a bird carrying

gemmules would have to deposit them, if they were to geiniinate success-

fully, in fresh water in a non-limestone district; and as the sponge grows

with difliculty in lakes with boggy shores, they would have to be deposited

in clear wattT on a stony bottom. Tiierefoie 1 would consider that the

distribution of II. llijdcri, aa at present known, cannot be explained by any

of these occasional means of disiiereal ; but that it may be cited among the

evidences of a former land connexion between North America and Europe.

Dr. Annandale (3, p. 11) refere to this (juestion of the dispersal of fresh-

water sponges. In discussing the relationships of the fresh-water sponges

and polyzoa of the Malabar Zone of India with those of Africa and of tlie

countries east of India, he mentions aerial currents (in this case the monsoon)

and njarinc ourrenU as possible agents in the dispcreal of these animals.

ISut he dismisses both in a few words, as the resting reproductive bodies of

t,he genem in the area.s under consideration are either fixed to some

solid "support, or are without a special apparatus to render them light.

Ur. Anuandale states that the most satisfactory explanation as yet put

forward to account for the relationships of these or other groups of animals

is that of a former land connexion between the countries involved, that is to

say, lietwcen Africa and the Malaysia through Malabar, in, pcrhai»s, late

Cretaceous times.



Si'EPHiiNS

—

The Fresh-wiiler Sponges of Ireland. 249

List of Eefekknces.

Ali.man, G. J.

:

1. On the Natural History, Structure, and Biological Status of the

Fresh-water Sponges [summary of lecture]. Ann. Ifpt. D\iblin

Nat. History Soc. for 1848.

Annandale, N. :

2. Notes on some Fresh-water Sponges collected in Scotland. Journ.

Linn. Soc. (Zoology), xxx, 1908.

3. The Fauna of I'.ritish India. Fresh-water Sponges, Hydioids, and

Polyzoa. London, 1911.

4. The Fresh-water Sponges of the Malabar Zone. Eec. Indian Mus.,

vii, 1912.

5. Some Recent Advances in our Knowledge of the Fresh-water Fauna
- of India. Journ. and Proc. Asiatic Soc, Bengal (N.S.), viii,

1912.

6. An Account of the Sponges of the Lake of Tiberias, with Observa-

tions on Certain Genera of Spongillidae. Journ. and Proc.

Asiatic Soc, Bengal (N.S.), ix, 1913.

7. Eeport on the Biology of the Lake of Tiberias. Fifth Series. The

Distribution and Origin of the Fauna of the Jordan Eiver-

System, with special reference to that of the Lake of Tiberias.

Journ. and Proc. Asiatic Soc, Bengal (N.S.), xi, 1915.

8. The Fauna of certain small streams in the Bombay Presidency.

llec Indian Mus., xvi. 1919.

Annandale, N., and S. Kemp. :

9. Observations on the Invertebrate Fauna of the Ivuuiaon Lakes,

witli special reference to tlie Sponges and Pulyzna. lice Inilian

Mus., vii, 1912.

Belfast Natukalists' Field Club:

10. Guide to Belfast and the adjacent Counties [Fresh-water Sponges,

p. 130]. Belfast, 1874.

BOWERBANK, J. S. :

11. A Monograph of the Spongillidae. Proc. Zool. Soc, London, 1863.

12. A Monograph of the British Spongiadae. Ray Soc, London, iv,

1882.

Carpentek, G. H. :

13. The Animals of Ireland. Iv Ireland Agricultural and Industrial.

DubHn, 1902.



250 Proceedings of the Royal Irinh Academy.

Cabtkb, J. H.

:

14. History aud Classification of the known Species of Spongilla. Ann.

Mag. Xat. History (5), \-ii, ISSl.

Creightox, E. H.:

15. Spongilla laeustris at Ballyshannon. Irish Xaturalist, ii, 1893.

FUKiirSG, J.

:

16. The Philosophy of Zoolog}-. Edinburgh, 1822.

GiROD, P.:

17. Les Eponges des Eaux deuces d'Europe. Le Micrographe pre-

parateur, vii, 1899.

18. Considerations sur la distribution geograpliique des Spongilles

d'Europe. Bull. Soc 2^1., France, xxiv, 1899.

Grant, R E. :

19. On the Structure and Nature of the SpongilUi friabilis. Edinbui-gh

Phil. Journ., xiv, 1826.

HANrrscH, K.

:

20. American Fresh-water Sponges in Ireland. Nature, li, 1895.

21. The Fresh-water Sponges of Ireland. With i-eniarks on tlie general

distribution of the group. Irish Naturalist, iv, 1895.

KlRKPATRHK, R. :

22. Notes on Two Sjx<:ies of African Fresh-water Sponges. Ann. Mag.

Nat. History (7). xx. 1907.

KiKscH, A. M.

:

2.*?. Fre?h-water Sponges, .and j.articularly those of tlie United States.

Midland Naturalist, None I*anie, Indiana, i, 1909.

Lnc-Kwoon, S.

:

24. Hftfrvmtymia llydrri (a Fresh-wal«r Sponge). Journ. New York

Microscopical Soc., i, 1885.

Macauster, a. :

25. Sponges. In Guide to the County of Dublin. Prei>ared for the

Meeting of the British Association. Dublin, 1878.

Mackat, A. M.

:

26. A Fresh-water Sponge from Sable Island. Trans. Nova Scotian

Institute Sci., x, 1900.

MuLLKR, K.

:

27. Uber eine vermutliche Varietiit von Ephmlatia fluvialilis. Zool.

Anzeiger, xxxviii, 1911.



Stkphkns— The Fresh-water Sponges of Ireland. 251

Nichols, A. It.

:

28. Porifera. In A Guido to Belfast and the Counties of Down and

Antrim. Prepared for the Meeting of the P>ritisli Association,

Belfast, 1902.

Potts, E. :

29. Three more Fresh-water Sponges. Proc. Acad. Nat. Sci., Philadelphia,

for 1882.

.>0. On the Minute Fauna of Fairninunt lieservoir. Proc. Acad. Nat. Sci.,

Philadelphia, for 1884.

31. On the Wide Distribution of some American Sponges. Proc. Acad.

Nat. Sci., Philadelphia, for 1884.

32. A New Fresh-water Sponge from Nova Scotia. Proc. Acad. Nat. Sci.,

Philadelphia, for 1885.

33. Contributions towards a Synopsis of the American forms of Fresh-

water Sponges, with descriptions of those named by other authors

and from all parts of the world. Proc. Acad. Nat. Sci., Philadelphia,

for 1887.

SCHARFF, E. F.

:

34. Note on Spongilla fluviatiU-i in the Barrow. Irish Naturalist, ii,

1893.

35. The History of the European Fauna. Loudon, 1899.

36. European Animals : tlieir Geological History and their Geographical

Distribution. London, 1907.

37. On the Evidence of a former Land-biidge between Northern Europe

and North America. Proc. Eoy. Irish Acad., Sect, b, xxviii, 1909.

ScHAitFF, 11. F., and G. H. Cakpenteii :

38. Some Animals from tlio Macgillicuddy'.s Peeks. Irish Naturalist,

viii, 1899.

Stephens, Jank:

39. [Note on] Irish Fresh-water Sponges. Irisli Naturalist, xiv, 1905.

40. Porifera. In Handbook to the City of Dublin and the Surrounding

District. Piepared for the Meetii'ig of tiie British Association,

Dublin, 1908.

41. Fresh-water Porifera of the Clare Island Sur\ey. Proc. Eoy. Irish

Acad., xxxi, Part 60, 191'2.

42. [Note on Fresh-water Sponges.] Ann. ItepL. and I'loc. Belfast

Naturalists' Field Club (2), vii. Part I, 1914.

43. [Note on Fresh-water Sponges.] Ann. Kept, and Proc Belfast

Naturalists' Field Club (2), vii, Part II, 1915.

44. [Occurrence of Kyhydatia fluviatilis in the Eiver Lilley.] Irish

Naturalist, xxiv, p. 43, 1915.



252 Proceedings of the lioi/al Irish Academy.

Templeton, E. :

45. A Catalogue of the Species of Annulose Animals and of Eayed Ones

found in Ireland, as selected from the Papers of the late John

Teniplelon, Esc^., of Cranmore, with I.,ocalities, Descriptions, and

Illustrations. Mag. Nat. History, ix, 1836.

Thompson, W. :

40. Keport on the Fauna of Ireland. Div. Invertebrata. Report of the

British Association for 1S43.

47. Tlie Natural History of Ireland, iv, London, 1856.

TOPSKNT, E.

:

48. Description d'une variety d'Eponge d'eau douce (Ephydalia /luviati/is,

auct. var. si/riata, Tops.), recolt^e par M. Henri Gadeau de

Kerville dans la region de Damas (Syrie). Bull. Soc. des Amis

des Sciences natui-elles de Rouen, 1909.

VlUDOVSKY, F.

:

40. Die Siisswassei'schwaninie Bohniens. Abh. Kon. Bohm. Cles. Wiss.

(math.-natur. Classe), xii, 1883.

Wallku, J. G.

:

50. On Variation in S/H»ipil/ii /luviatiJis. Journ. (v>ueckett Micr. Club, v,

1878-79.

Wei.tnkr, "NV. :

51. Spongillidenstudien, i. Arch. Naturg., Berlin, !)5, 1893.

52. Siwngillidenstudifn, iii. Aich. Nalurg., Berlin, 01, 1S95.

53. Sij.s^-iwa.'viorspiiiigifM vnn Celebes. Ardi. Naturg. (Beiheft),

Berlin, 1901.

54. Spongillidae. In Die Siis.s\vas-serfauiia Deutschlaiids, herausgegebeu

von A. Brau.T. Ilift 10. 1909.

55. Bcitragc zur Keniitnissder Fauna TnrkesLans.viii. Spongillidae des

Issyk-Kul-Sees und des Baches bei Dschety-Ogus. Trav. Soc.

Inipcr. Xaturalistca de St. P^lei-sbourg. xlii, 1911.

WlKK/FJSKI, A.

:

50. ij ber Abnonnitaten bei Spongilli'lcn. Ziml. .An/fitrfv xxxix, 1911'.

Wright, E. P.:

67. Notes on Iri.sh Sponges, Part I : A List of the Species. Proc. Roy.

Irish Acml. x, 1868.



Stephens— Tin; F)r>ili-tv(tter Sponges of Ireland. 253

DESOllirTloN OF I'LATES.

I'LATK XXVI.

Megaseleres x o30
;

fitn', iniciDscleics iiiid geiiiiiiule-spicules x GOO.

1. Siioii;ji//i( /acudriti -Mict. «, megaseleres ; i, f, gomnuile-spicules ; d, I'lec

niiciosclere. Stream at Woodburii, Co. Antrim.

2. Spongilla lacivstris aucfc. a, megaseleres ; h, gemmule-spiciile ; c, free

mieroscleres. Derryelare Lough, Co. Galway.

3. Spomjilla fnujiUs Leidy. a, gemmule-spieules; h, megaseleres. Lough

Fad, F'air Head, Co. Antrim,

i. E[iliijdatia flavuitUis auet. var. Megaseleres. Lough Erne, ofV Eagle

Jslaiid.

5. E^ihydalia JlnviulUib auet. var. Megaseleres. Ballyseanlan Lmigli,

Co. Wateii'ord.

6. Ephtjdatia fluviutilis axmi. var. Megaselere. Lough Derg, Co. Tipperary.

7. E2}hydati(( Jluvi((tilis auet. var. Megaseleres. Oakport Lough,

Co. Itoscommon.

8. E])hydatia Jiuviatdis auet. var. Megaseleres. Lough Gill, Co. Sligo.

9. Ejjhi/datiajiaviidilis auet. var. a~c, megaseleres
; /, amphidisc. Drumclitf

Kiver, Co. Sligo.

Plate XXVIL

Megaseleres x 3.S0
;
gemmule-spicules x 600.

1. Ephydatia fluviatilis auet. a, megaseleres; b, c, side and end views of

amphidiscs Eiver Barrow, at Mageney, Co. Kildai'e.

2. Ephydatia fluviatilis auet. «, megaseleres ; h, c. d, side and end views of

amphidiscs. F'urnaee Lough, ("o Mayo

3. Ephydatia flmiatilis auet. a, megaseleres ; b, c, side and end views of

amphidiscs. Pond in Zoological Gardens, Dublin.

4. Ephydatia fluviatilis anct. «, megaseleres ; b, c, side and end views of

amphidiscs. Lagan Canal, Co. Antrim.

5. Ephydatia fluviatilis auet. Mierospined megaselere. Lough Corrib,

near Oughtcrard.

6. Ephijd'itur fiaviatdis auet. «, megaseleres; h, c, .side and end views of

amphidiscs. Mill-stream from Kiver Dodder, Dutilin.

K.l.A. PROC, VOL. XXXV, SECT. I!. [2 E\
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I'LATE XXV ILL

Mogascleres x o30; geiinimle-sijieiiles x GOO.

1. Eiihjidtitia Mulhri \A{i\)Q\-k\s\\n. a, inegascleres ; ft, c, side and end views

of aniijliidiscs. Kiver Tolka, Co. Dulilin.

2. Hdcromcijcniu liijdcri I'otts. Typical I'unii. «, inegascleres ; h, c, side

and end view of shorter anipliidiscs ; tl, longer anipliidisc. Stream

fiiMii C'liiinianare I.,;ikeK, Co. Kei ry.

.). lliti ivmci/cniii liinhri I'otts. <t, uicgasclores ; h, c, shorter ami Imiger

ani)ihidiscs. I'ark lA)iigli, Hungry Hill, Co. Cork.

4. Ill tiiomfi/enut liijdcti I'ott.s, form L'alcni I'otts. a, niegascleres

;

b, c, shorter and longer ainphidiscs. Longji Yganavaun, Co. Kerry.

5. IletcromeycHM liydcri l'ott«, form jnctui-cnsU I'otts. n, niegMscleres

;

h,c, shoi'ter ; and </, longer am]>hidisc8. Lmigh Coolanick, Inislilurk,

Co. Mayo,

(i. Uctciome.yrnin Uydcri \'o\jls, ioxwx piclorensis Voii^. Megascleres. Lough

Altnadun, Co. Down.

7. Jldcrointyrniii Itydni I'otts, form pidornisis I'otts. Megascleres. Lake

on Carnlough Mountains, Co. Antrim.

S. Ilderomeyenia liydcri I'otts. Semi-typical form, n, megascleres

;

h, r, .shorter and longer amphidiscs. Lower Lough Bray,

Co. Wicklow.

PI.ATK X.XIX.

Maps showing the distribution of the fresh-water sponges in Ireland as

at present known— fig. 1, Spongilla lacuslria ; fig. 2, SpomjUla fragilis ; fig. 3,

Epki/daliti fluriatilis ; fig. 4, Ephydalui fluciatilis, var. ; fig. 5, EpJn/datia

MiilUri; tig. 6. Ildinimi-iirnin Iti/dcri.
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