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ABSTRACT 

Specimens of freshwater bryozoans (Ectoprocta) and sponges (Pori fera: 

Sponglllidae), two of the most poorly known faunal groups in Canada, were 

oblained from varlous locations in Ontario, Quebec, New Brunswick, No~~ 

5(Gtla, Prlnce Edward Island, and Newfoundland. A total of 14 specie5 of 

bryoloans and 15 species of sponges were idEntified. In 31 cases, these 

species were recorded from a province for the first lime. Species new to 

Canada includ': the bryozoans Lopb.Ql2odella carteri, Plumatella orbisperma, 

and Pott s]J'"JJ_é!. pree ta, and the sponges R~ti 0 s.QQ1l9.illi erateriformi s, 

~J!OIl9.i.lLi.! asplnosa, and Troehospongilla horrida. The morphology, taxonomy, 

distribution, and eeology of each species are examined. Several taxonomie 

revisions are made. Eunapius macka~i and P~llmatelld or~eY'ma are 

redescribed. Spongilla heterosclerifera, considered an endangered species, 

is shown to bp a species mixture. Taxonomie keys lo Eastern Canadian species 

of freshwater bryozoans and sponges are presented. New limits of tolerance 

to pH, calcium and magnesium levels, and water temperature are established 

for several species . 
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RÉSUM~ 

Les Bryozoaires (Ectoprocta) et les Eponges (Poflfera: Spongillidae) 

d'eau douce sont deux des groupes les mo l ns connus de la fdune cclnad i l'nnp. 

Des spécimens en ont éte preleves à divers endrolls en Ontarlo, au Quebe~, 

au Nouveaux-Brunswlck, en Nouvelle-Ecosse, a l' Ill? du PrlflC'2 Edouard {~t a 

Terre-Neuve. J'ai idHltlflé, en tout, 14 especes de Rryozoùircs et 15 

espèces d'Éponges. Dans 31 cas, ces especes etalent ~ignale(~s pOlir la 

premi ère fOl s dans ces provi nces. Parmi les especes nouve 11 Plllont reperpps ,HI 

Canada, on t'c::trollve chez les Bryozoaires: LophopodeJ1;J Çit~!('T}, J:1.tll'-'1.él1(~JJ<} 

orbisperma, E..otJsiella erecta. et chez les Epongee:;: 8(lC1lç)Spon~.!llld 

craterifprml s, ~Q.D..SL~ aspi:1osa et IroSo:.hoc;.Q.9J]~lJ.J_~l b~rY'ld<\. Ma n'cherdw a 

porté sur la morphologie, la taxonomie, la dlstnbutlOn, et l'(l(()logH~ de 

chaque espece. La classi fication a été révisee dans plusleurs ca,>. ClJnélPilJs 

mackayi et Plumatella orbiiILerma. ont fait l'objet d'une nouvelle 

description. Selon mes résultats, Spon..9ilJ..A heterQ.~clerJJ:.era, qui est 

considérée comme une espèce en VOle d'extinctl0n, est en fait une 

association de deux espèces. Je propose une clé d'identiflcation pour les 

Bryozoaires ~t les tponges d'eau douce de "lst du Canada et je donne 

également, pour plusieurs es~è(es, de nouveaux seuils de tolerdnce au pH, 

aux taux de calcium et de magnésium, ainsi qu'a la temperature de l'eau. 
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GENERAL INTRODUCTION 

Freshwater bryozoans (Ectoprocta) and sponges (PorI fera) comprl~e 

approximately 2% of the total known specle~ of thelr predOllllnantly llldl'lIH' 

phyla. These sessile, colonIal lnvertebt"ates cOl1ullonly OlClIr ln il wide ran~jI) 

of lnland waters, C010nlllng submerged surfaces clnd fC'edlng on sllsppndpd 

material. In Eastern Canada, as Wf~l1 as ln other n~glOn~ 111 North I\mprlld 

(Frost 1991; Wood 1991), bryoloùns dnd sponges are found attachpd ln 

submerged abjects IIi almost every unpollllted lake or stream. 

Freshwatet' bryoloans are wldely dl stnbuted (Bw,hnell 197i), 

occasionally dOrTllnate eplbenthic and lIttoral CllmmIJnltlC''> Irl blOmas" 

(Bushnell et ~l. 1987; Raddum and Johnsen 1983) and contnbute slgnlflldntly 

to the recycllng of pho~phorus and nltrogen ln "mall ll'ntlc hahltat'> (,Job 

1976; Sorensen et.D. 1986). They are preyed upon by vanous lnvertehrates 

and flSh (l:3ushnell 1966); however, tre coelomic fllJ10 of sorne bry%an 

species lS selectively toxle to certain fish and larval salamander<, (Coll nI', 

et gJ. 1966; lenney and Woolcott 1964). The prollflc grO\vth of pncru<;tlTl<J 

bryozoan colonIes may foul boats, flshnets (,Jonasson 1963), and fl~h clllllln~ 

cages such that water exchange lS lmpeded and flSh grüwth l~ ~Iqnlflcantly 

reduced (Greenland ~t .9.1. 1988). E.ncrusting colunles may dlso obstrl1ct pqH", 

and condUIts of ~~ater supplIes (Shnvastava and RdO 1985) and nllclear powpr 

installatIons (Aprosl 1988; Pourcher dnd d'Hondt 1987). lhere arr CLJrrent Iy 

24 described specles of freshwater bryoloans in North AmerIca (Wood 1991). 

Freshwater sponges are common and \Jldely dlstrlbuted (Penney and Rdcok 

1968), and represent an Important food sour:e for certaIn lnvertebrdtes 

(Resh 1976) and waterfowl (McA111ey and Longcore 1988). 8ecause of their 
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capaclty to remove and process large amounts of suspended mat~rlal froln the 

water column (~rancIs and Poirrler 1986), they mdy contrlbute slgnlfleantly 

to thf> nulnent ,yel wg of small aquat le hab1 tats (Frost 1978), 

Oceaslonally, thelr prollflc growth has bee~ reported to obstruct water 

pIpes and conduIts (pennak 1989) There arr 29 descrlbed species of 

fre~hwater sponges ln North AmerIca whose taxonomie status lS either 

currently accepfrd or unrE.'solved (Frost 1991; Harl'lson 1974; ,Jewell 1959). 

2 

On a rr!glonal sCdle, the distnhutlons of freshwaler bryozoans 

(Bushnell 1966, 1974; Gellner and Massard 1986; Rao et <D. 1985) and sponges 

(HarrIson 1974) hdve bren correlaterl wlth speclflc water quallty conditions. 

Many specles have narrow llmnologlcal requirements ard are sensitive to 

envlronmental pollutIon (Cooper 1°98; FranCIS and Harrison 1988; Malchow 

1978; Mundy 1981; MY'>lng-Gubala and POH'ner 1981), whlle others .:lre 

tolprant of hHJhly polluted condItions (Bushnell 1974; Henry f.t Ql. 1989). 

~lnce both phyletlc groups have resistant structures or llfe stages (i.e., 

silleeous sponge spl~ules, sponge gemmules, bry loan stdtoblasts) which are 

weil pre~erved ln lake sedIments, they have been used in paleolimnologlcal 

studles (lnsman .rJ: 9J. 1986; Harrison 1988; Harv'lson and Warner 1986; Kratz 

et ~l. 1991; KIIL 1973). 

Despite thelr common occurrence and potential value as biological 

indlcators of water quality, there is a paucity of publi~hed information 

eoncerning the dIstribution and eeology of freshwater bryozoans and sponges 

in Candda. 1 attrlbute this largely ta d,fficulties in species 

ldentlflration due ta the lack of useful taxonomIe information. Mueh of the 

species-ltvel taxonomy of bath groups has historically been in a state of 

confUSIon. and thls has cdused them to be generally ignored in limnological 

studies and faunal surveys throughout North Amerlca. Consequently, the 

eeology and taxonomie status of several North American species remains 

~~------------ ---



poorly known. A thorough understanding of the ecology of bryoloans and 

sponqes is essential for thelr effectlve use as lndlcators ln b10assay 

studie5, water quality monitorIng, and paleollmnologlr~l re~~arrh. and fOI" 

controlling then' fouling gl'uwth. Pro~el' ~~eC1CS Identiflcatlon is fH~C0S"("'y 

in such studles Slnce large blologlcal dlfferences often eXl~l among SPPC1P\ 

within a family, or even wlthln a genus (Resh and Unzlcker 1975). !ll1propPl' 

identification can therefore lead to ar erroneous as~esSlllent of dn 

organism's response. Unfortunately, there are very fpw rrll.lb1e featurp" hy 

which species of freshwater Ectoprocta and Porlfera mdy be idC'nllfled; both 

groups contain species which exhiblt a hlgh degree of ecomorphlc varidt l,iIl, 

a factor which is not given sufficient consIderation ln most tdxollOllnc 

descriptions. An additional problem for Canadlan bioloqists 1., thd f the 

available taxonolllie and distributiondl informatlOn for North AmC'Y'lcan 

freshwater bryozoans and sponges 1S ba,ed almost ent1rely on specimens 

collected within the United States. 

The objeetlve~ of my research are to (1) 1dent1fy and descrlbe the 

freshwater bryozoans and sponges which occur in Eastern Canada, (2) 

determine tlle environmental factors WhlCh limit thelr dlstrlbutlon, and (3) 

re-examine the taxonomie status of certain problematic species. The purpo~e 

of this work is to provide fundamental knowledge to faeilitate the u~e of 

these common freshwater organisms in b10assay studlCS. biological 

monitoring, and environmental impact assessment of freshwater eeosystems ln 

Canada. 

Chapt ers II and III examine the taxonomie status of two problematic 

species which are known or expeeted to occur in Eastern Canada. Chapters IV 

and V disCLlSS the taxonomy, distribution, and ecology of 15 spElcies of 

freshwater sponges and 14 species (2 classes, 6 famllies) of freshwater 

bryozoans .Jccurring in Eastern Canada. Taxonomie keys are presented for bath 
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groups. Emphasis has been placed on species occurring in southern Quebec, 

since most of the specimens were collected from this region. The other 

regions in Eastern Canada from which specimens were obtained include 

Ontario, New ~runswick, Nova Scotia, Pr,nce Edward Island, and Newfoundland. 
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freshwater bryozoan, Hvalinella orbisperma (Kellicott 1882). 

Abstract 

The freshwatcr bryozoan Hvalinella orbisperma (Ectoprocta: 

8 

Phylactolaemata), previously known on1y from Michigan, is added to the 1ist 

of Canadian fauna From a specimen collected at Georgian Bay, Ontario. 

Floatoblasts match the appearance of those described From Michigan. The 

sesso~ldst of this species is recorded and illustrated for the first time. 

Scanning-electron microscopy of the floatoblast and sessoblast reveals a 

raised reticulation with interstitia1 tuuercles covering the capsule 

periblast, suggesting a close phylogenetic relationship with certain 

Plumatella species. The case for other species with sessob1asts in the genus 

~linella is extremely weak. It is proposed that H. orbisperma be 

reassigned to the genus Plumatella. 
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Introduction 

Like many aquatic invertebrates, thE' bryozoan~ (Ectoprorta) offpr f0W 

reliable features by Wh1Ch sper1es may be distlngul~hed. For thE' class 

Phylactolaemata, taxonomists rely heavily on the morph()logy of t'nrapsulatrd 

buds (statobla5ts) WhlCh are a unIque characterl~tlc of thlS excluslvely 

freshwater group of bryozoans. Statoblasts are sclerotlz0d, dormant 

structures produced a5exually by all phylactolaemate speC1CS. and can 

survive freezing, desiccation, and other environmenlal stn)')<;()~ (Bushnell 

and Rao 1974). A statoblast consists of a yolky, germInal mass pnclo~ed hy 

two chitinous valves: the valves form an inner capsule surroundcd by an 

outer periblast. Most bryozoans produce buoyant statoblasts (floalobla~ts) 

with a peripheral annulus of gas-filled cel1s; they may also prorlute 

adherent, nonfloating statoblasts (sessoblasts) which are celllentpd throllqh 

the co10ny wall to a firm substrate. The annulus of a sessoblast is rE'dllCed 

to a thin lamella. The surface patterning of the statoblast 15 often 

species-specific (Mundy 1980). These and other morpho10gica1 characleristic\ 

of statoblasts are considered to be imr:ortant diagnostic critp\'la in the 

identification of phylactolaemate bryozoan species, and have bren used to 

elucidate their phylogenetic relationships (Lacourt 1968; Mukal 1990; Oda 

and Mukai 1985; Smith 1988: Toriumi 195:.-; Wood 1979). 

Hyalinella orbisJLe)'m~ (Kellicott) (Phy1actolaemata: Plumate1lldae) is 

a freshwater bryozoan previous1y known on1y From a few scattered ponds in 

Michigan (Bushnell 1965; Kellicott 1882). Kellicott (1882) provlded ' 

limited description of the new form which he tentatively des1gnated 

Plumatella orQispprma, and was undeclded as to whether it represented a new 

species, or simply a variety of either l'Plumatella ~rethusa" [~E. repens 

(Linnaeus)] or "Plumatella vesicularis" [=Hyalinel1a punct_4~ (Hancock)]. In 
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a detai1ed study of the Mlchlgan freshwater bryozoans, Bushne11 (1965) 

distingtllshed ,E. orbisperma from other Plumatella species primarily by the 

shape of the floatoblast, lack of a sessob1ast, and certain colonial 

features, and reasslgned the specles to the genus Hyallnella. Lacourt 

(1968), apparently unaware of Bushnell 's study, doubted the validity of 

ltl'~L!llrDJj! (Plumé!tell-,~.) orbisperma since the oriQlnal description by 

Kellicott (1882) was inadequate and no specimens were known to exist. 

However, from an examinatl0n of Bushnell's specimens, Wiebach (1973) 

consldered li. ~cbi~ermj! to be a valid specie~. 

Recently, a review of bryozoans in the collection of the Royal 

Ontario Museum (Toronto, Canada) revealed Hyalinella orbisperma from a 

specimen (ROM No. K-13) misidentified as Plumatella fungosa (Pallas), 

collected by A.G. Huntsman (date unknown) at Go Home Lake, Georgian Bay, 

Ontarir. The species is thus added to the list of Canadian faund. Based on 

other specimens obtained by Huntsman from the same location, the Georgian 

Bay specimen was probably collected around 1910. The specimen matches 

Bushnell's (1965) description quite c10se1y, except for the presence of 

sessoblasts. In this study, the fine surface structure of both types of 

statoblasts in the Georgian Bay specimen was examined to evaluate the 

systematic position of Hyalinella orbisperma (Kellicott). 

Materials and Methods 

10 

The Georgian Bay tlyalinella orbisperma specimen (ROM No. K-13) is 

preserved in alcohol and consists of a small amount of fragmented colony on 

unidentified plant material. Statoblasts were examined and photographed in a 

Philips 500 scanning electron microscope. In order to conserve material for 

future examination, only a small number of statoblasts (6 floatoblasts and 3 



sessoblasts) were extracted from the specimen. Pnor to scann1ng f'lectron 

microscopy (SEM), the statoblasts were dehydratea in an acetone sprle~, 

subjected to critical-point dt'ying with carbon dioxide (to prl'vent 

distortion of the capsule), and the~ sputter-coated ln gold. 

l l 

For comparative study, a SpeCl'l1Pn of ~lncJ.l~ Y-~1lb..P:1A~ wa<; obtaH)('d 

From the ROglCk collection (speclmen no. 1) at the Unlted Statrs National 

Museum, and the statoblasts were examlned fol1owing the procedure glven 

above. 

Results and Discussion 

Co10ny description of Hvalinella orbisperma: 

The Georgian Bay c010ny i5 recumbent ard dichotomous1y branched. The 

ectocyst (in the preserved condition) is soft, translucent, swollpn, wlthout 

encrustation, and lacking the white spots that are often observed in U. 
Qilllctata. Septation, keeling, and emargination are absent. Zooids are 

arranged bath linearly and in clusters of 2 ta 7 polypides. lhe polypide 

orifices are oriented vertically to the substrate. The polypides are 

retracted due to poor fixation, thus making tentaclu counts impossible. Each 

zooid may contain 1-2 sessobla5ts, and an aggregation of 10-20 floatoblasls. 

Floatob1ast morphology: 

The floatoblasts of the Georgian Bay specimen are circular in outline, 

or nearly 50 (mean length to width ratio=l.ll), biconvex and generally 

symmetr;cal in lateral v;ew, and have a th;n annulus WhlCh wldens Sllghtly 

at the pales (Figure 1). The ventral (deutoplasmic) surface 1S somewhat 
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pOlnted, as was described for Michigan specimens (Bushnell 1965). 

The floatohlast dimensions of the Georglan Bay speclmen are slightly 

smaller than those given by Kellicott (1882) and Bushnell (1965), but the 

length ta width ratIos compare favorably (Table 1). White (1915) provides 

the only publ1shed records of bryozoans from Georgian Bay, and briefly 

describes speClmens identified as Plumatella fungosa collected from pond 

weeds (PQn1e~~~ sp.). These had round statoblasts wlth length to width 

ratios of 1.2, and may actually have been H. orbisp~rm~. 

]2 

Scanning electron microscopy of the floatoblast reveals a raised 

hexagonal reticulation on bath valves which does not extend onto the annulus 

(Figure 1; Figure 2). A slmilar reticulation was illustrated in SEM 

photographs of H. orbisperma by B'jshnell and Rao (1979), and by Rao (in 

Pennak 1989, p.276). Prominent tubercles occur along the region where 

annulus and fenestra meet (Figure 1); they become much less distinct toward 

the center of the fenestra, and are absent from the rest of the annulus. A 

median cord between floatoblast valves is lacking, and the suture line is 

slightly serrated. The valves have begun to separa te (Figure 3), possibly 

due to the specimen's prolonged storage in alcohol. 

Floatoblasts of H. orbisperma and li. punctata differ greatly in shape 

and surface detail. The lellgth to width ratios reported for H. orbisperma 

floatoblasts (1.07-1.11; Table 1) do not overlap those reported for H. 
punctat~, which vary From 1.31 ta 1.77 (Massard and Gelmer 1991). Bushnell 

(1965) noted that the larger, broader floatoblasts of H. punctata have 

proportionately greater float area than the smaller, rounder floatoblasts of 

li. Qrbi~er~~. In the Georgian Bay specimen, the maximum width of the 

annulus is less than 18% of the length of the floatoblast (Table 1). 

Bushnell (1965) also emphasized that although both floatoblast capsules of 

li. punctata are convex, they are not as inflated as those of H. orbisperma, 
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and the ventral capsule 15 not pointed. In both ~peCles. the suture 11ne 

between the f1oatoblast valves lS serrated, but the dlscontlnuollS mt'dl<d \'lh 

(a linear arrangement of sutural knobs) descnbed for H. pltn_çJilJ~ (Bu,>hflPll 

and Rao 1979; Massard and Gelmer 1991) is absent ln [-:1. o.rhy;pel'nld fH\ally, 

the fenestra of t!. punctéiLé! floatoblasts bears generally large'r tub(lrclp~ 

than that of tl. o t'hliR HI1l a , wlthout any raised )'rtlculatlon (811~hnl'11 dnt! 

Rao 1979; Gelmer and Massard 1986; Massard and Gelmer 1991). 

Sessoblast morphology: 

The sessoblast of t!. orbisperffi~ (Figure 4) is descnbed herp for thp 

first time. It is circular in outline. Lengths and widths (ln mlcrometers) 

of three sessoblasts are: 528 X 410, 544 X 430, and 576 X 448. wlth a medn 

length ta width ratIo of 1.2. The lamella is retitulated and lts edges are 

serrate. Tubercles on the frontal periblast are small and low. dlsappearlng 

towards the center, but extending onto the lamella. Tubercles near the 

lamella are enclo5ed in a raised reticulation which is very falnt but 

otherwise identical to that which appears on the floatoblast. 

The sessoblast prablem in ~inella: 

The existence of a sessoblast in ~yal;nella has been questloned since 

Jullien's (1885) origlnal description of the genus precluded sessoblasts. 

Toriumi (1956), noting the overlap in colonial morphology between specimen~ 

of Plumatella and Hyalinella, suggested that the difference between the two 

genera is the absence of a sessoblast in the latter. However, Lacourt (1968) 

expanded the deflnition of the genus Hvallnella to include certain specles 

with sessoblasts. In his revision of Hvalinpl1a, Wiebach (1973) accepted thr 
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val idity of four species prcviously reported to produce sessoblasts: li. 

punctata, li. africana Wiebach. li. indica (Annandale) and li. minuta 

(Toriuml). 
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A brlef review of each of these species reveals considerable 

uncertainty on the issue of spssoblasts in Hyalinella. Annandale (1915) 

found no sessoblasts in the type material of li. indicq. Lacourt (1968) 

described sessoblasts from d specimen which he identified as li. indica (No. 

SMF-836 in the Senckenberg Museum, Frankfurt), but the same specimen is 

considered by Wiebach (1973) to be a species of Plumatella. 

In his original work on Hyalinella minuta, Toriuml (1941a, 1955) 

confirmed the absence of sessoblasts. later, he reported collecting colonies 

with a few sessoblasts, allowing that these may be formed in a "special 

case" (Toriumi 1972). Ihese sessoblasts were never described, and no 

specimens are known to exist. Furthermore, Rao (1973) did not find 

sessoblasts in any of the Indian specimens of li. minuta that he had 

examined. Until more convincing evidence is presented, the existence of 

sessoblasls in this species should be considered doubtful. 

Hyalinella africana is known from only two small specimens from 

Zimbabwe (Wiebach 1964). On the basis of statoblast morphology, Lacourt 

(1968) considerei this species to be a plumatella, and Wiebach (1973) later 

admitted the possibility that H. africana is a synonym of Plumatella 

longigemmis (Annandale). 

For the most common (and possibly He only undisputed) member of the 

genus, Hyalinella punctata, Lacourt (1968) provided a description of "rarely 

found" sessoblasts without reference to any particular specimen or locality. 

Granëarova (1968) reported sessoblasts in Bulgarian colonies, but Wiebach 

(1973) was unable to confirm her finding from an examination of the same 

material. Toriumi (1972) noted that a number of European specimens of E. 
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repens have been erroneously identlfled as U. P-ll!Kt.;!J~. and Mas~ard and 

Geimer (1991) suggested that reports of sessoblasts ln U. QlII}~tA.~ were tlw 

res~lt of preV10llS wor~ers confuslng this speCles Wtth the hyalllle form~ of 

f· repens and E.. f_llil90Sd. 

Rao !]t _<!.1. (1985) ment lons the occurt'ence of se~ sob 1 as t., 1 Il (prLil n 

specimens of tL Q..L!!lçtata co11ected From central Indla. but preVlOU<, 

col1ectl0ns of thlS speCles ln lndla (Annandale 1910; Rda 1976) contalllPd no 

sessoblasts. Sessoblasts were not found ln U. Q.lins.Li!t<.l colleded ln 

Luxembourg (Geimer and Massard 1986), nor were they found ln Japan. Korea 

and Taiwan (Toriumi 1941a. 1941b, 1942), nor ln any of the d(·tdl1!:d n}~J1ondl 

North American studies From Lake Erie (Royick, 1935), Mldil~IM' (Bll~hn('l \ 

1965), Massachusetts (Smith 1989), Ohio (Wood 1989), and ()lIrbl'l (Rl(Clantl, 

In preparation). Sessoblasts were slml1arly ab~ent From ldboratory rPdrpd 

colonies reported by ROglCk (1945), Mukai et i.l. (1987). and hy lorlliml 

(1972) in 13 generations. The possiblllty that sessobla~t format Ion ln Il. 

punctata occurs withln a narrow range of envlronmentdl condlt tons mll~t be 

considered unllkely given the absence of sessoblasts from the wldp raWlf' of 

natural and experimental populatlons descrlbed abovp. 

The environmental factors controlling sessoblast formatIon, and th(> 

functional dlfferences between floatoblasts and se~sobla~ts, have not h~en 

fully establlshed. In many phylactolaemate spelles (e.g .• P1IJmatplllrlafl), 11 

is likely that floatoblasts are prlmarlly dlssemules dnd that larqpr 

sessoblasts serve mainly in seasonal recrultment of new lolonles (Pourcher 

and d'Hondt 1987; Karlson 1991). Wlth ample yolk reserves, a large 

statoblast capsule may more easily survive prolonged perlods of seasonal 

drought or cold weather. In those species (e.g., Lophopodldae) known ta form 

on1y floatoblasts, the capsule ;s always rp.lat;vely large, slmllar ln Slze 

ta a normal sessoblast. Such floatoblasts must serve dual role~ of 
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dissemination and seasona1 recruitment. In Hya1ine11~ QYDctata, the large 

floatob1ast ~~ze, (maxImum 765 /.lm 1ength X 489 /.lm width, Wood 1989) suggests 

that it, too, serves these dual functions. Therefore, it wou1d be surprising 

to dlscover sessoblasts in thlS speCles. 

tlL<!linelJj! valhtr.iae Hastings is the on1y North American Hya1inella 

speCles prevlously reported to produce sessoblasts (Rogick and Brown 1942). 

The ~tatoblasts of t!. Yj!ibJI-,~ are remarkably different from those of any 

other known specles of tllalinellQ. The f1oatob1asts are aval, acutely 

pOlnted at the poles, and asymmetric in latera1 view. Sessoblasts reported 

by Rogick and Brown (1942j from j specimen col1ected at Bear River, Utah, 

hdve a distinct retieulation (Figure 5), similar to that which eovers the 

floatob1ast capsule (Cazlanlga 1988). The reticulation consists of a uniform 

network of rldges enclosing hexagonal pits without any visible interstitial 

tubercles, unlike that WhlCh occurs on H. o~bisperma statoblasts. 

Mueh of the confUSIon regarding the existence of sessob1asts in 

Hva1inella 15 eledrly the resu1t of a broad morphological over1ap among 

described specles of Plurp;@_~~ and ~line11a (Torium1 1956, 1972; Wiebach 

1973). With the except10n of the Bear Creek H. vaihiriae, every one of the 

tUL~~~ specles mentioned above has been placed in the genus Plumatella 

at sorne time, and there has not been a single undisputed specimen of 

HY_~lD~llQ in which the production of sessoblasts could be confirmed. The 

discovery of sessoblasts ln H. orbisperma, far from settling the issue, 

ra i ses the qlles t lOn of whethef th i s spec i es properly bel ongs in the genus 

Plllmattila. 



Comparison with Stephanella hina Oka: 

Because of apparent similarities of f1oatoblast shape and certaln 

co10nia1 features, Bushne11 (1965) advocated a compardtive study of 
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!:!. orbisperma and ~tephanella hina in the event that se5soblasts be round III 

tf. orbic;wrma colonies. Floatoblasts of both specles are round, but tho~e uf 

~. hina have a sharply reticulated surface without tubercle<, (Hukai 1990, 

Smith 1988), while those of tf. orbisperma have tubercles romblnpd 

interstitially with small reliculations (Figure 2'. Furthermore, one of the 

valves of the .S. hina fhatob1ast consistenlly bears a dlst lnctlvP cpntral 

projection (Mukai 1990; Smith 1988; Wood 1979) whlch i~ lac king ln 

!:!. orbisperma. Smith (1988) noted that the 5mall lophophore, low tentacle 

number, and s"Latoblast fine structure of~. !uni! wrle 5ufficlent to 

distinguish it from the genera tI.Y_éÙ.ineJJA and p.lllO:L~JeJJ.~. Reccntly, Mukai 

(1990) has shawn From Japanese speClmen5 of $. hilli! that the developing 

floatoblast acquires a uniquE' ol'1,~ntation with resprct to the fllnlculus, 

making unlike1y a close affinlty with any other known sprCles. BecauSt of 

the wide morphological differences betweE'n StS!.phanE'Jl~ and tlH' other genera 

of phylacto1aemate bryozoans, it has been proposed that the <j0nlls be p1acpd 

in its own family (Mukai 1990). These considerations argue against Ilnking 

li. orbisperma with ~. hina. 

Comparison with Plumatel1a species: 

Specimens of f. reppns and f. fungosa may have round floatoblasts wlth 

a pointedly convex ventral capsule, quite similar tü that of tl. orbisperma, 

although the annulus is typically much wider. A characteristic feature of 

Plumate11a floatoblasts is a lightly raised fenestral reticulation with a 
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small tuuercle in the center of each defined cell; this feature i5 found in 

every plumatella species (except f, fruticosa Allman) recorded in Europe and 

North America, but is absent in virtually all other species (Bushnell a~d 

Rao 1979; Geimer and Massard 1986; Mundy 1980; Wood, 1979). Sessoblasts of 

European and North American Plumatella species bear prominent tubercles on 

the frontal valve. Tubercles on the sessoblasts of E. repens, f. fungosa, 

and f. coralloides Allman, illustrated in SEM photographs by Geimer and 

Massard (1986), are enclosed in a faint reticulation of the same 1ype which 

occurs on the floatoblast. The capsular surface of the H. orbisperma 

floatoblast (Figure 2) and sessoblast (Figure 5) clearly shows the 

reticulation and tubercles of a typical Plumatella. This finding is 

persuasive evidence of a strong Plumatella affinity, and implies that H. 
orbisperma is a species closely related to the repens-fungosa-coralloides 

group. On the basis of the morphological evidence presented above, we 

suggest that the species be returned to its original name, Plumatella 

orbisperma Kellicott. 
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Table 1. Floatoblast dimensions (in pm) of Hyalinella orbisperma (mean 
values in parentheses). 

NUMBER OF MEASUREMENTS 

OVERALL LENGTH 

OVERALL WIOTH 

MEAN OVERALL L/W 

DORSAL FENESTRA LENGTH 

DORSAL FENESTRA WIDTH 

DORSAL FENESTRA L/W 

VENTRAL FENESTRA LENGTH 

VENTRAL FENESTR~ WIDTH 

VENTRAL FENESTRA L/W 

Present 

study 

6 

320- (332) -336 

288-(300)-304 

1.11 

192-(213)-240 

192-(203)-208 

1.05 

240- (257) -272 

224-(232)-256 

1.11 

(L/W = length to width r~tio) 

SOURCE 

Bushnell 

1965 

156 

300-(340)-370 

280-(310)-350 

1.08 

225 

215 

1.05 

250 

240 

1.04 

Kell icott 

1882 

343 

320 

1.07 

22 
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FIGURES }-5: Scanning-electron micrographs of Hyalinella orbi5perm~ 
statoblasts. Fig. 1: Dorsal (cystigenic) surface of floatoblast (seale bat' 
- 100 ~m). Fig. 2: Detail of surface floatoblast showing reticulatlon and 
tubereles (seale bar = 20 ~m). Fig. 3: Suture zone of floaloblasl (seale bdr 
= 100 ~m). Flg. 4: Frontal view of sessoblasl (seale bar = 100 !lm). Fig. 5: 

Detail of frontal sessoblast valve, s~owing surface pattern (seale bar = 20 
um). Figure 6: Hyalinella vaihiriae sessoblast, frontal Vlew (seale bar= 100 
um) . 
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CONNECTING STATEMENT 

In Chapter II, statoblast morphology was used ta evaluate the 

taxonomie status of the freshwater bryozoan ~linel1a 9rbi2P-er"L~. ThlS rar~ 

species is apparently restricted ta isolated areas in the Great Lakes 

tegion. It was shawn that li. orbisperma properly belongs ln the genus 

Plumatella, and that it is closely related ta Plumatella rgpens, r. fung05~, 

and f. coralloides. 

The taxonomie status of another rare and possibly endangered 

speeies, the freshwater sponge Spon~illa heterosclerifera, is examined in 

Chapter III. 



-----------------------
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SPONGILLA HETEROSCLERIFERA SMITH, 1918 IS AN INTERSPECIFIC 
FRESHWATER SPONGE MIXTURE (PORI FERA, SPONGILLIDAE) 
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Ricciardi, A. and H.M. Re;sw;g. Spongil1a heterosclerifera Smith, 1918 
is an interspecific freshwater sponge mixture (Porifera, Spongil1idae). 

Abstract 

p 

27 

A freshwater sponge classified as ~il1a heterosclel'ifera Smith 

1918 and reported only from Oneida Lake, New York, was consldered to be an 

endangered species. Examination of the holotype specimen revedls that lt i~ 

actually an interspecific mixture of two widely distributed sponges, 

Ephvdatia muelleri (Lieberkuhn) and Eunapius fragllis (leldy). Spon~llJL<! 

heteroselerifera is therefore a junior synonym, in part, of both of these 

distinct species. Similar erroneous taxonomie interpretations of specie~ 

mixtures have been doeumented and il1ustrate the importance of recognizing 

the possibility of species mixing when identifying freshwater sponge taxa. 
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Introduction 

Spongilla heterosclerifera, a freshwater sponge (Porifera: 

Spongillidae), was described by Smith (1918) from specimens collected at 

Oneida Lake, New York. It was subsequently reported sixt Y years later from 

Oneida Lake by Harrison and Harrison (1979) who considered it to be a 

taxonomically val id, environmentally restricted species on the verge of 

extinction. No other records of ~. heterosclerifera exist for Oneida Lake or 

for any other locallty. Spongi11a heterosclerifera has been added to the 

IueN Invertebrate Red Data 800k as an endangered species (Wells 1983) and 

has been considered for listing in the U.S. List of Endangered and 

Threatened Wildlife (U.S. Fish and Wi1dlife Service 1989). Although ~. 

heterosclerifera has been included in various North American spongillid 

checklists and keys (Frost 1991, Harrison 1974, Penney 1960, Jewe11 1959, 

Pennak 1953, Wurtz 1950), it has not been examined in any taxonomie revision 

of freshwater ~ponges (e.g., Penney and Racek 1968). Smith's (1918) 

description remains the on1y detai1ed diagnosis of the spe~ies. Furthermore, 

the taxonomie status of ~. heterosclerifera is unclear: Frost (1991) noted 

that the species may be placed in either the genus ~ongilla or the genus 

Eunapius, depending on how its spicular characteristics are interpreted. 

During an ongoing survey of the freshwater sponges of southern Quebec, 

efforts were made to locate species known to occur in adjacent areas (such 

as New York state) since the ranges of sorne of these species may extend into 

Quebec. Attempts to locate~. heterosclerifera were unsuccessful. Specimens 

which approached Smith's (1918) description were collected, but under close 

scrutiny were discovered to be intersp9cific sponge mixtures. It was then 

considered necessary to evaluate the taxonomie validity of ~. 

heterosclerifera. 
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Materials and Methods 

Holotype materials of Spongilla heteroscJe~'lfera Smlth (USNM No. 9190) 

were obtained from the United States Natlonal Museum of Natural Hi~tory. lhr 

specimen conslsted of dried patches of sponge on a sIngle rock and 5 

accompanylng slides, presumably ot fragments taken from patches on the rock. 

There are apparently no other type materlals. Oesplte Smlth'~ (1918) clalm 

that paratypes were deposited in the collection of the Col legp of 

Environmental Sciences and Forestry, New York Stdte UnIversIty (formerly thr 

New York State College of Forestry), there are no typ~ specImens or ~pe(I~S­

identified freshwater sponges in the college collectIon (R. Norton, personal 

communication). The holotype materials were examlned and photographed llslnq 

light microscopy. Several additional slides were made From samples takcn 

From various locations on the holotype rock; these have been drposited ln 

the USNM collection. Dr. F.W. Harrison kindly provlded specimens collected 

during his 1977 visit to Oneida Lake (Harrison and Harrison 1979) for 

similar detailed analysis. 

Results and Discussion 

Smith (1918) gave the fol1owing description of the spicules and 

gemmules of ~. heterosclerifera: 

"Skeleton spicules are commonly fairly stout, slightly curved, sharp 

pointed, and rather closely crowded with small spines except on the smooth 

terminal parts which are of variable extent, but each of WhlCh is usually 

one-sixth of the entire length of the spicule. There are no true flesh or 

dermal spicules. Gemmule spicules (are) of various types ranging between 

stout, cylindrical, strongly spined amphistrongyli; long, slender 

amphistrongyli; and slender, smooth or sparsely splned amphioxi. The first 

mentioned cover the foraminal side of the gemmules and the others are 

associated with the other side which is next to the substratum. Gemmules are 
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abundant and form a pavement layer on the substratum and are surrounded and 

bound together 1nto a f1rm crust by a cellular pneumatic layer Wh1Ch is 

closely crowded wlth spicules of Wh1Ch the majority are of the short, stout 

amphistrongylous type." 

The gemmoscleres (genmule spicules) and the arrangement of the 

gemmules descrlhed by Smith (1918) are indistinguishable from those of 

[~~apius ft'aq1~ (Le1dy), â common cosmopolitan species. Similarly, the 

megascleres (skeleton spicules) match those of Ephydatia muelleri 

(Lieberkuhn), another widely distributed species (Penney and Racek 1968). 

None of the specimens provided by r.w. Harrison contained the 

comblnation of features described by Smith (1918), but instead were 

identifiable as pure examples of Eunapius fragilis, Spongilla lacustris 

(Linnaeus), fphydatia muelleri, and Trochosponqilla horrida Weltner; these 

specimens are presently in the collection of the Redpath Museum, McGill 

University. On the basis of this material, we were unable ta verify Harrison 

and Harrison's (1979) claim that ~. heterosclerifera is a taxonomically 

valid species. 

A detailed survey of the holotype rock revealed eighteen individual 

sponge patches. These consisted of nine patches of Eunapius fragilis gemmule 

pavement (Fig.l), with a few megascleres (smooth amphioxea) enclosed in the 

spongin matrix, and nine patches of Ephydatia muelleri, three of which 

contained gemmules (Fig.2); these had the birotulate gemmoscleres typical of 

the species (Fig.3). Included among the gemmoscleres of ~. fragilis are the 

trdnsitlonal gemmosclere/megasclere spicules (amphioxea intermediate in 

length between the two spicule classes and bearina ~"ty cl few short spines 

near the tips) commonly found in specimens from northeastern North America 

(Smith 1990; Ricciardi and Reiswig, personal observation). These were 

considered by Smith (1918, p.240) to be a characteristic distinguishing ~. 
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heterosclerifera From f. fragilis. Most of the sponge patches on the 

holotype rock are separate, but in one location a v('getatlVe [P!:l.'L@Jl<1 

muelleri patch is confluent wlth a Eull..@.lJ.!~ frag_LLl5. gf>mlll1l1r p,lVement layer 

(Fig.l). Several of the se patches may have once been confluent, 0\' t'ven 

overgrowing one another, but after sampling and abrasion have become 

relatively distlnct entltles. Two of the five orlglnal holotype slldes 

contain gemmule fragments and birotulate spicules tvpica1 of tVb.Y9~_ti9. 

muelleri (Fig.4). The remaining slides contain EunaQ.ÜL? fragilis gemmule 

fragments, including gemmoscleres, mixed with spinous megascleres 

indistinguishable From those of Ephydatia muelleri. 

We conclude that there is absolutely no material or evidence to 

support the distinct species status of ~pongilla heter~~çJ~ifer~; it is 

clearly an erroneous interpretation of a mixture of two common species, 

.EQbmatia muelleri and Eunapius frdgilis. It must therefore be considered a 

junior synonym, in part, of both of the valid names of its componenls. Ils 

inclusion in the IUCN Invertebrate Red Data Book and in the U.S. List of 

Endangered and Threatened Wildlife is thus no longer justlfied. 

There are sever al examples in the taxonomie literature ot erroneous 

Interpretations of sponge mixtures. ~porIDill disc.Q.ides Penney, known From 

on1y a single specimen, was shawn by Penney and Racek (1968) ta be a mlxture 

of Anheteromeyema ryderi (Potts) and adventitious spicules of ç_QX_'LQ1H.eJ'!?JLIj! 

everetti (Mil1s). A specimen reported from Louisiana as illJ}gJll~ (fJL~WJU':» 

fragilis by Moore (1953), and listed as a new state record, was 1ater found 

to be a colony of Ephydatia fluviatilis (Linnaeus) growing over gemmules of 

$pongi11a lacustris (Poirrier 1969). Smith (1976) described a stratified 

sponge mixture from a museum specimen in which A. ryderi farmed a colony 

overgrowing ~. fragills, with gemmules of both speCles abundant in a common 

basal layer. In our collections, we have encountered species mixtures 



1 

1 

32 

resulting from bath confluent and epizoic growth, including the following 

combinations: ~. lacustris X f. fragilis (gemmule pavement), ~. lacustris X 

8. ryderi, a tripartite combination of ~. lacustris X Eunapius fragilis X 

Ephydati~ muelleri, and several Ephydatia muelleri X Eunapius fragilis 

(e.g., Redpath Museum specimens RMI-3464 and RMI-3478). These particular 

species have overlapping environmental tolerances and are often found in the 

same habitat (Ricciardi and Reiswig, personal observation), therefore their 

combinations may simply be chance occurrences; it is not known whether they 

demonstrate an affinity for forming confluent colonies or stratified 

mixtures. The gemmule pavement exposed after the deterioration of colonies 

of EynaQiu~ fragilis, for example, may often serve as a substrate for 

colonization by other species. These examples illustrate the importance in 

recognizing the possibility of species mixing when identifying freshwater 

sponge taxa. 
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FIGURES 1-4. Components of the holotype specimen of "Spongilla 
heterosc1erifera" (USNM 9190). Fig. 1. Patches of Eunapius fragi1is gemmule 
pavement (E.f.) confluent with a co10ny of fuhydatia muelleri (Lm.). Fig. 
2. Gemmules of Ephvdatia mue11eri (arrows) embedded in the sponge colony. 
Fig. 3. Gemmoscleres from the IQhyQgtia muelleri gemmules (transverse and 
axial views). Fig. 4. An EQhydatia muelleri gemmule fragment with 
gemmoscleres (from one of the original holotype slides). 
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CONNECTING STATEMENT 

ln Chapter III, species mixtures were shown to be potential sources 

of error in the identification of freshwater sponge taxa. Spongilla 

heterosclerifera Smith, ineluded in recent invertebrate checklists and 

taxonomie keys as a rare and endangered species, was shown to be an 

interspecific mixture of two common sponges. 
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Chapter IV presents the results of a survey of freshwater sponges 

occurring in Eastern Canada. In this chapter, the taxonomy, morphology, 

distribution, and ecology of Eastern Canadian species of freshwater sponges 

are examined. 



CHAPTER IV 

Taxonomy. distribution and ecology 

of the freshwater sponges (Por1fera: Spongil11dae) 

of Eastern Canada 

37 
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Abstract 

A recent survey of the freshwater sponges of Eastern Canada (from 

Ontario to Newfoundland) recorded 15 species in the region, representing 50% 

of the total number of species known from North America. The sponges 

Radiospongilla crateriformis, Spongilla aspiOiLsa and Trochospongilla horrida 

are reported from Canada for the first time. Detailed notes on the taxonomy, 

morphology, distribution, and ecology of each Eastern Canadian species are 

given. Corvospongil1a novaeterrae, a problematic species known only from the 

Maritime region, is examined in detail. Eunapius mackayi, whieh 1s widely 

distributed in Eastern Canada, is .described. New limits of tolerance to 

pH, calcium and magnesium levels, and water temperature are established for 

several speeies. A taxonomie key ta the freshwater sponges of Eastern Canada 

is presented. 
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Introduction 

Freshwater sponges are colonial filter-feeding organisms found 

attached to submerged surfaces in almost every unpol1uted lake or stream. 

They are often a dominant component of benthic communities. and may 

contribute significantly to nutrient cycling (Francis and Poirrier 1986; 

Frost 1978) and primary production (Frost 1978; Frost and Williamson 1980) 

in small aquatic habitats. However, they have received very little attention 

and are among the most poorly known faunal groups in Canada. This may be 

largely due to dif~;culties in specie~ identification, and the lack of 

useful taxonomic and ecological information on species occurring in Canadian 

waters. 

There are 29 described species of freshwater sponges in North America 

whose taxonomie status is generally accepted or has not been seriously 

questioned (Frost 1991; Harrison 1974; Jewell 1959; Penney and Racek 1968). 

It was expected that a diverse group of freshwater sponges would be found in 

Eastern Canada, due to the diversity and abundance of freshwater habitats 

and the wide range of ecological conditions in the region. To test this 

hypothesis, a large number of specimens were obtained from various parts of 

Ontario, Quebec, New Brunswick, Nova Scotia, and Newfoundland, representing 

a general survey of the spongillid fauna of Eastern Canada. This survey 

included a detailed examination of the morphology, taxonomy, distribution, 

and ecology of each identified species. 

Materials and Methods 

1 collected specimens from May to November, 1989-1991, primarily from 

southern Quebec and eastern Ontario. During this period, additional 

specimens from these and other provinces were obtained from the collections 

of several museums and universities. The sources are listed below, and 
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abbreviations are given where applicable, for future reference to specimens 

from these collections: 

Academy of Natural Sciences of Philadelphia (ANSP) 

British Museum (BM) 

Canadian Museum of Nature (formerly National Museum of 
Canada) (CMN; NMC) 

Department of Entomology (Lac St-Louis collection), 
McGill University 

New Brunswick Museum (NBM) 

Nova Scotia Museum (NSM) 

Redpath Museum, McGill University (RMlj HMR) 

Royal Ontario Museum (ROM) 

United States National Museum of Natural History (USNM) 

Specimens in my own collection have been given the prefix "AR". In 

total, over 1300 specimens From Eastern Canada were examined. 1 measured 

water quality of most habitats in Quebec and Ontario; temperature and pH 

were measured on site, using a Fisher mercury thermometer and a Cole-Parmer 

digital pH meter (mod~l 05941-20), respectively. Water samples were 

transported back to Q lab or field station to measure calcium and magnesium 

hardness (as CaC03 and MgCOJ , respectively), using a chemical test kit 

(LaMotte Chemical Products Co.). Water quality data from New Brunswick were 

obtained From D.F. McAlpine (New Brunswick Museum). Water quality data from 

Nova Scotia were obtained frai. ,1. Kerekes (Canadian Wildlife Service, 

Atlantic Region), and From published studies (Freedman et sI. 1989; Kerekes 

et.tl.1978). 

Freshwater sponge taxonomy is based on the morphology and arrangemenl 

of spicules (siliceous, needlelike structures which comprise the mineral 

skeleton) and gemmules (resistant resting bodies). Spicules are divided into 

three general classes: (1) large spicules which make up the main skeleton 

1 
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(megasc1eres), (2) smal1er spicules which support certain tissues 

(microscleres), and (3) spicules which surround the gemmule and form part of 

its resistant coat (gemmosc1eres). In this study, spicule preparations for 

sponge identification were obtained as follows: temporary preparations (for 

rapid or preliminary identification) were made by heating a mixture of 

sponge spicules and bleach (HC104 ) on a microscope slide. Permanent spicule 

preparations were made using the membrane filter technique descrlbed by 

Reiswig and Browman (19B7); these preparations were used for spicule 

measurements. Spicule and gemmule measurements were made using a Numonics 

2200 digitizing tab1et and SigmaScan (version 3.92, Jandel Scientific) 

software. 

Results and Discussion 

In total, 15 species of freshwater sponges were collected from various 

regions in Eastern Canada (Table 1; Table 2). These species comprise 52% of 

the total number of described species in North America, demonstrating that 

freshwater sponges are a we11 represented and much more diverse group in 

Eastern Canada than previous records would indicate. Further collectlon 

wou1d very likely add to this l;st of species since there are large areas of 

Eastern Canada whose aquatic invertebrate fauna have been poor1y 

investigated. 
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Table 1. Classification of freshwater sponges occurring in Eastern Canada 

Phyl um Porifera 
Class Demospongiae 
Order Haplosclerida 
Family Spongillidae 

1 Anheteromeyenia argyrosperma (Potts 1880) 
2 Anheterc~eyenia ryderi (Potts 1882) 
3 Corvomeyeoia everetti (Mills 1884) 
4 Corvospongilla novaeterrae (potts 1886) 
5 Ephvdatia fl]viatilis (Linnaeus 1758) 
6 Ephydatia muelleri (Lieberkuhn 1856) 
7 Eunapius fragilis (Leidy 1851) 
8 Eunapius mackayi (Carter 1885) 
9 Heteromeyenia baileyi (Bowerbank 1863) 
10 Heteromeyenia tubisperma (Potts 1881) 
Il Radiospongilla crateriformis (Potts 1882) 
12 
13 
14 

Spongilla aspinosa Potts 1880 
Spongilla lacustris (Linnaeus 1758) 
Trochospongilla horridê Weltner 1893 

15 Trochospongilla pennsylvanica (Potts 1882) 

Table 2. Distribution of Eastern Canadian freshwater . s(longes 
Spec; es codes 

Province 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Ontario * * * * * * 
Quebec * * * * * * * * * * * * * 
New Brunswi ck * * * * * * * * 
Nova Scot ia * * * * * * * * * * * 
Newfoundland * * * * * * * * 
(* Species codes refer to numbered species in Table 1.) 

A full description of each species, including notes on taxonomy, 

ecology, and distribution in Eastern Canada are presented below. A key to 

Eastern Canadian species follows afterward. Figures are provided; in some 
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cases, individual figures may apply to two or more specips which share the 

same illustrated character. Synonyms given for each species generally follow 

Penney and Racek (1968), and are limited tD those publlshed for Eastern 

Canada. Water quality data is provided for active (vegetative) colonie~. 

rather than the more resistant gemmule phase, since active colonies are more 

sensitive to environmental change (Harrison 1977). 

Anheteromeyenia argvrosperma (potts 1880) 

PLI, Figs.5-6; Pl.IV, Fig.4 

Heteromeyenia argyrosperma Mackay 1886b, 1889; Gee 1937 

Description of Eastern Canadian specimens 

Sponge green (due ta symbiotic algae), flat, with a generally smooth 

surface. Megascleres slender amphioxea, sparsely covered with procurved 

spines; megasclere length=250-(284)-304 ~m (50 counts, std. dev.=16), 

width=10-(12}-15~m (50 counts, std. dev.=0.5). Microscleres absent. 

Gemmules yellow, spherical; diameter=558-(649l-686 (20 counts, std. 

dev.=39.2); far amen simple. Gemmascleres birotulates of two leng1h groups, 

similar in shape and somewhat transitiDnal; rotules conslst of a few long, 

strongly recurved rays; shaft bears recurved spines. Shorter birotulates are 

more abundant, shaft densely spined; length=65-(81)-89 ~m. Larger 

birotulates are less abundant, shaft sparsely spined; length=114-(130)-

160 ~m. 

Taxonomy 

In many specimens, the two size classes of gemmoscleres are 50 

intergrading that it is impossible to distinguish them. However, the large 

gemmosclere length rangp (65-160 ~m) is characteristic of the species. 
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Hahitat and general ecolog~ 

Anheteromeyenia argyrosperma is found in both lentic and lotie 

habitats, typically in slightly acidic waters of low to moderate alkalinity 

and high conductivity (Harrison 1974; Poirrier 1969). Colonies are found on 

upper (exposed) and lower surfaces of various substrates with an apparent 

preference for wood substrates. The species is generally uncommon in Eastern 

Canada, but may be locally abundant in certain habitats, and occurs in the 

following range of water quality conditions: temperature=9-23°C, pH=6.8-7.4, 

calcium=20-40 mg/L, magnesium=22-50 mg/L. Small green colonies with gemmules 

were found epiphytic on Fontinalis sp. in a water temperature of 9°C, at Lac 

Magnan (north of Montreal, Quebec); this is the lowest recorded temperature 

at which 8. argvrosperma has been collected (Harrison 1974). 

Distribution in Eastern Canada 

Ontario (Gee 1937), Quebec (Gee 1937), New Brunswick, Nova Scotia 

(Mackay 1886b, 1889). 

Anheteromeyenia argyrosperma is recorded from New Brunswick from a 

specimen (NBM, uncatalogued) collected at Beaver Lake, Gloucester Co., N.B. 

(47"33'N, 66°11'W) on 11 July 1991. 

Anheteromeyenia ryderi (Potts 1882) 

PLI, Figs.5-6i PLIV, Fig!"..5-7 

Heteromey~nia ryderi Mackay 1886b, 1889; Smith 1930; Gee 1937 

Heteromeyenia pictouensis Potts 1885, Mackay 1886b, 1889; Smith 1930 

Heteromeyenia macouni Mackay 1900; Gee 1931 

Description of Eastern Canadian specimens 

Sponge green (due to the presence of symbiotic algae), brown or white, 
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forming small hemispherical colonies in running water, and maSSlve, 

irregular, ramose or papillate colonies in calm, standing wat~r Megasçlprp~ 

are highly variable; in the typical ryderi form, mega~cleres are ~lendpr 

amphioxea sparsely covered with short, procurved splnes eXc0pt at the tlpS; 

in the pictouensis form, megascleres are short, robust amphistrongyla, 

densely covered to the tips with recurved spines; in thp m.aCOJJJH form, 

megascleres are extremely thin amphioxea, sparsely covered wlth minute 

procurved spines, except dt the tips. Intergra.ding types of al1 three of 

the se forms may be found. Overall, the range of megasclere length is From 

141 to 279 pm, and width is from 1 to 21 pm. In the typical forlll, mega:;clere 

length=194-(220)-253 (30 counts, std. dev.=14.8), width=7-(11)-14 (30 

counts, std. dev.:!.7). Microscleres are absent. 

Gemmules yellow, roughly spherical, usually not present ln abundance; 

diameter=300-400/.lm. Gemmoscleres birotulates of two distinct classes; 

gemmoscleres of the shorter class have umbonate disklike rotules with 

serrated margins, the shaft is either smooth, or bears 1-3 spines; length of 

the shorter class= 28-(34)-41 /.lm (20 counts, std. dev.=2.7), shaft width= 

3-(4}-5 ~m (20 counts, std. dev.=O.5), rotule diameter=20-(23)-28 /.lm 

(30 counts, std. dev.~2); gemmoscleres of the longer class have rotules 

composed of recurved rays, the shaft may bear several recurved splnes; 

length of the longer class=46-(56)-64 pm (20 counts, std.dev.=6), shaft 

width=4-(7)-8.5 pm (20 counts, std.dev.=l.l), rotule diameter=17 (21)-23/.lm 

(20 counts, std.dev.=1.7). 

Taxonomy 

The gictouensis form of this species was originally considered ta be a 

distinct species, Heteromeyenia pictouensi~ Potts, but dlffered from the 

typical form of ryderi only in the robustness and dense splnatlon of its 
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megasc1eres. The great variation of 8. ryderi's megasc1eres is apparently 

ecomorphlc (Okland and Okland 1989, Poirrier 1977), and pictouensis is only 

one of many ecological variants of the species. 

An unusual ecomorph of A. ryderi, the macoun; form (formerly 

Hetermeyellia macoun; Mackay), deserves special mention. It is found on Sable 

Island, a crescentic sandy shoal in th~ Atlantic Ocean (44°N 600 W). 160 Km 

southeast of Nova Scotia. The is1and is about 35 Km long and less than 2 Km 

~1de, and holds several brackish and freshwater ponds which regularly 

receive inputs of saltwater carried from the sea by rain (Wright 1989). 

Heteromeyenia rnacouni was described by Mackay (1900), and relegated to a 

synonym of Anheteromeyenia (Heteromeyenia) ryderi by Gee (1931). In the typa 

~ppcimen of tf. macouni (NSM 899-Z-2-1), the megascleres are long, very thin, 

and microspined; length=141-(176)-242 #m (50 counts, std.dev.=21.4), 

width~1-(2)-7 #m (50 counts, std.dev.=1.5). The birotu1ates are similar in 

shape. The shorter birotulates have generally smooth, slender shafts, and 

deeply incised, umbonate rotules; length=22-(25)-28 #m (50 counts, 

std.dev.=1.5), shaft width=1-(1.5)-2 #m (50 counts, std.dev.=0.4), rotule 

diameter=8.5-(14)-18.5 (50 counts, std.dev.=2.3); the longer birotulates 

have smooth, slender shafts, and umbonate rotules composed of 3-5 rays with 

recurved tipsj length=35-(46)-55#m (50 counts, std.dev.=3.9), shaft 

width=1-(2)-4 #m (50 counts, std.dev.=0.6), rotule diameter=9-(l2)-15 /.lm (50 

counts, std.dev.-2). Gemmules are large, spherical, orange or brown, ranging 

from 400 ta 800 /.lm in diameter. 

Gee (1931) synonymized tf. macouni with 8. ryderi var. baleni, a 

variety characterized by its thin spicules. Comparing the type specimen of 

baleni (ANSP 4766) with that of macoun; shows that spicules of the baleni 

vari et y (megascl ere width=2- [5] -8 #m, gemmoscl ere wi dth=2- [3] -6 #m) are 

generally not as thin those of macouni. The macouni and pictouensis forms 
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represent the two extremes in a continuous series of morphological types of 

A. ryderi. 

Habitat and general ecology 

The macoun; form of 8. rvderi is known to occur in two of the 13 ponds 

on Sable Island: Lily Pond (NSM 899-Z-2-1; NSM 953-Z-1-1; NMC 1900-0491), 

and Pond #3 (Wright 1989), south of the Met station. 80th ponds have thp 

lowest conductivity (ranging from 124 to 245#mho/cm) among ponds whose 

conductivities are as high a~ 39,000 ~mho/cm (J. Kerekes, unpublished data). 

The following water quality conditions have been recorded for the two ponds: 

Lily Pond: temperature=14-17°C, pH=5.5-6.0, conductlvity=168-200 

#mho/cm, total phosphorus=28.9-35.6 mg P/m\ chlorophyll [a]=-1.6-5.1 mg/ml. 

Pond #3: temperature=18-19°C, pH=6.0-6.6, conductivlty=124-245 

#mho/cm, total phosphorus=27.6-33.8 mg P/m\ chlorophyll [a]=1.3-1.4 mg/ml. 

r have also identified specimens of 8. ryden macouni From Yudle Cove 

Pond, Terra Nova National Park, Newfoundland (CMN slides #62, #65 and #66). 

Okland and Okland (1989) collected specimens of 8. DLderi, from Jakes on the 

western coast of Norway, which had slender spicules apparently ldentical to 

those of the macoun; form. The common feature of all of the hdbltats in 

which 8. ryderi macouni occurs is that they receive significant atmospheric 

inputs of sea salts in the form of aerosols. The occurrence of this 

ecomarphic form of A. ryderi in coastal lakes might therefore be 

attributable ta the influence of sea spray. 

In general, Anheteromeyeni~ ryderi is known ta occur in the following 

range of water quality conditions in Eastern Canada: temperature=12-24"C, 

pH=4.8-8.9, calcium=O.5-9.0 mg/L, magnesium=O.3-2.0 mg/L, tonductivity=31-

245 ",mhojcm. 
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Distribution in Eastern Canada 

Quebec (Gee 1937), New Brunswick (Smith 1930), Nova Scotia (Mackay 

188Gb, 1889, 1900), Newfoundland {Smith 1930}. 

This species is distributed throughout eastern North America (Penney 

and Racek 19G8), and is particularly common in Eastern Canada. It likely 

occurs on Prince Edward Island. 

Corvomeyenia ~veretti (Mills 1884) 

PLIII, Fig.3: PLIV, Fig.IO 

Meyenia everetti Mackay 1885, 188Ga, 188Gb, 1889 

Description of Eastern Canadian specimens 
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Sponge green (due to symbiotic algae) or brown, with a distinctly 

hispid surface, and growing as a flat encrustation often with several long, 

thin, projecting branches (about 2 mm in diameter). Megascleres slender 

amphioxea, usually entirely smooth but sorne may bear a few small spinesj 

megasclere length=143-(218)-260 ~m (100 counts, std.dev.=21.1), width=3.5-

(8)-14I1m (100 counes, std.dev.=3). Microscleres small birotulates, shaft 

normally 5mooth, rotules dome-shaped and composed of 3-6 recurved spinesj 

microsclere length=14-(18}-26 ~m (100 counts, std.dev.=2.5), shaft width= 

1-(2)-3.5~m (lOO count.:i, std.dev.=0.5), rotule diameter=3.5-{5}-7I1m {100 

counts, std.dev.-0.5}. 

Gemmules large (diameter=710-[800]-902.um, 14 counts, std.dev.=66), 

and not very abundant. Gemmoscleres are birotulates of variable lengths 

(33-[59J-78 pm, 50 counts, std.dev.=10), with a smooth, slender shaft 

(width=3-[4]-6.um, 50 counts, std.dev.=l); rotules distinctly umbonate, 

consisting 0f several recurved spinesj rotule diameter=10-(20)-26 pm (50 

counts. std.dev.~3). Like Most birotulates, the gemmoscleres are arranged 
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radially in a single layer in the gemmule crust. 

Taxonomy 

Volkmer-Ribeiro (1986) erected a new freshwater sponge family, the 

Metaniidde (arder Poecilosclerida), and placed ç. everetti into this famlly, 

based on a hypothesized phylogenetic relationshlp between the genus 

Corvomeyenia and a marine poeciloscerid genus. However, until more 

substantial evidence ;s presented to support this relationship, ç. everetti 

should be ma;nta;ned in the family Spongillidae. 

The sp;cular components of Corvomeyenia ~veretti (excluding 

gemmoscleres) are very similar to thase of Corvosponqilla novaeterrae, a 

problematic species which may actually be an ecomorphic variant of 

Corvomeyeni~ everetti. While Corvomeyenia everett; is found as far west as 

the Quebec-Ontario border, Corvospongilla novaeterrae is known only From a 

few coastal localities in Newfoundland and Nova Scotia, and is probably 

confined to the Maritime region. The distinrt birotulate gemmoscleres of 

Corvomeyenia gveretti, with their well-defined rotules and smooth, slendpr 

shafts, clearly differentiate the species From Corvospongilla noy~e~~rraQ. 

Even in the absence of gemmules, gemmoscleres are sometimes present in the 

tissues of Corvomeyenia everett; and Corvospongilla navdeterrae, and 

specimens may be distinguished in such instances. 

Habitat anc general ecology 

Corvomeyenia everetti is limited ta moderately acidic (pH=5.0-6.6), 

lentic habitats, with transparent waters low in calcium (O-4mg/L) and 

magnesium (0-3 mg/L) (Harrison 1974; Jewell 1935). Aquatic plants and woody 

debris are apparently the preferred substrates. It 1S often found associated 

with two other acidophilic sponges, Eunapius mackayi and TrochosQQD_~illa 
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pennsylvanica. 

Distribution in Eastern Canada 

Quebec, Nova Scotia (Mackay 1885, l886a, 1886b, l889), Newfoundland. 

Specimens from Quebec were obtained from Petit Lac Long near Ste­

Agathe-des-Monts (HMR 84-8-5.2), lac Bourgeois near La Tuque (ROM B-l8), and 

Lac Welly in Parc Mastigouche (AR459S); these represent the only known 

collections of the species from the province. In Newfoundland, ç. everetti 

is known from White Point Pond, Terra Nova National Park (NMC1900-0489). 

Corvospongilla novaeterrae (Potts 1886) 

P1.lIl, Fig.3i Pl.IV, Fig.Il 

Spongilla novaeterrae Potts 1886; Mackay 1889; Traxler 1898; 
Annandale 1911; Ord and Cameron 1950j 
Penney and Racek 1968 

Ephydatia novaeterrae Weltner 1895 

Corvospongilla novaeterrae Jewell 1952; Volkmer-Ribeiro and 
Traveset 1987 

Description of Eastern Canadian specimens 

Sponge green (due to symbiotic algae), thin, encrustingj slender 

branches may project from the surface. Megascleres relatively scarce, 

generally smooth amphioxea, commonly with sorne canal erosionj ~ few sparsely 

spined forms, and forms transitional with gemmoscleres, are usually present; 

megasclere length=ll2-(l54)-170 ~m (130 count~, std.dev.=l4.5), width=4-(8)-

13 ~m (130 counts, std.dev.=2.5). Microscleres abundant, minute birotulates 

of variable size; rotules dome-shaped and composed of 3-6 spines; shafts 

generally smooth; microsclere length=13-(21)-32 ~m (130 counts, 

std.dev.=5.5), shaft width=I-(2}-3.5 (70 counts, std.dev.=3.~). 

Gemmules spherical, large, free in the skeleton or attached to the 
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substrate; gemmule diameter=820-(1083)-1418~m (65 counts, std.dev.= 129); 

pneumatic layer very th;n, almost completely absent; foramen simple; 
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3-8 foraminal pores are found on each gemmule (on average, 6 per gemmule). 

Gemmoscleres highly variable, abundant, short, robust amphlstrongyld or 

amphioxea, bearing a variable number of large recurved splnes which tend ta 

aggregate near the ends of the shaft, occasionally giving the ~plcule a 

birotulate appearance; gemmosclere length=21-(39)-63 ~m (130 counts, 

std.dev.~8.0), shaft width {excluding spines)=3-{6)-9 um (120 counts, 

std.dev.~4.2); gemmosclere~ are ge'terally arranged tangential1y in the 

gemmule crust, although several Jf the more "birotulate" forms are found 

projecting radially from the surface. 

Taxonomy 

Corvospongilla novaeterrae is remarkably similar to Corvomeyeni~ 

everetti in that (1) they have nearly identical growth forms~ (2) they have 

similar birotulate microscleres; (3) the megascleres of both species are 

smooth or microspined amphioxea, with overlapping size ranges; (4) the 

gemmules of both species are large (mean diameter > 1000~m) and spherical, 

with simple foramina. 

However, the two species differ in the following ways: (1) the 

gemmoscleres of Corvospongilla novaeterrae are generally short, robust rod­

shaped spicules, often heavily spined, while tho~e of Corvomey~n~ ~~~ret~i 

are elongate birotulates with smooth, slender shafts; (2) the pneumatic 

layer is well-developed in the everetti gemmule, but is extremely reduced in 

the novaeterrae gemmule; (3) their distributions overlap in parts of the 

Maritime region (Nova Scotia and Newfoundland) , but the dlstribution of 

novaeterrae is apparently restricted ta this region, while everettl is 

distributed over northeastern North America as far inland as Wisconsin 
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(Jewell 1935, 1939). 

On the basis of its birotulate microscleres, tangentially arranged 

rod-shaped gemmoseleres, and large gemmules with redueed pneumatie layer, 

Spongilla novaeterrae Potts is assignable to the genus Corvospongilla 

Annandale, a taxonomie interpretation made by Jewell (1959) and later 

reinforeed by Volmer-Ribeiro and Traveset (1987). However, both Annandale 

(1911) and Weltner (1895) maintained that the gemmoseleres of ~. novaeterrae 

were simply malformed birotulates. The highly variable gemmoseleres are 

elearly the most problematie eharaeter of ç. novaeterrae. The distal 

aggregation of spines on the spicule and the tendeney for the more 

"birotulate" gemmoscleres to assume radial positions in the gemmule crust 

indicates their intermediate eharaeter between rod-shaped and birotulate 

forms. There is a similarity between the gemmoscleres of ç. novaeterrae and 

malformed birotulates of fQhydatia muelleri or Anheteromeyenia ryderi, which 

leads to the possibility that novaeterrae may simply be an aberrant form of 

Corvomeyenia everetti. Traxler (1898) and Penney and Racek (1968) considered 

Corvospongilla novaeterrae to be a sexual hybrid of Corvomeyenia everetti 

and sorne other genus. Most authors follow Penney and Racek (1968) and omit 

ç. novaeterrae from their taxonomie keys. Traxler (1898) and Penney and 

Racek (1968) had based their interpretation on Potts' type material: a 

presumably syntypic group of specimens on 7 stones (ANSP 4521, 4522, 4545-

4549) and 2 aceompanying slides. Upon examining this material, 1 have found 

it mixed with specimens clearly identifiahle as Eunapius maekayi. ANSP 

specimens 4545, 4546, 4547, and 4549, whieh are all part of Potts' 

collection From the type locality in Newfoundland and considered 

paraleetotypes (Volkmer-Ribeiro and Traveset 1987), are comprised almost 

exclusively of f. mackayi spicules and a few gemmules. Valid specimens of ~. 

novaeterrae (ANSP 4521, 4522, and 4528) were often mixed with f. maekayi, 
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both species usually encrusting the same stone. The lectotype (ANSP 4521) 

designated by Volkmer-Ribeiro and Traveset (1987) is the specimen the least 

contaminated with f. mackayi spicules. Potts (1886) apparently recognized 

these foreign spicules in his type material and therefore did not include 

them in his illustration of novaeterrae. 1 have recently identified a pure 

specimen of ~. novaeterrae from Warren Lake, Nova Scotia (NSM 1976-Z-324-1), 

which has no spicules resembling those of I. mackavi, and closely fits 

Potts' (1886) original description. 

The assumption of sexual hybridization is based on an erroneous 

interpretation of the spicule mixture and C. novaeterrae's unusuaJ 

gemmoscleres. Such a hybridization would presumably have intermediate 

characteristics of both parent species, but the characteristics of the 

Warren Lake specimen cannot be confidently assigned to any other North 

American species. Furthermore, hybridization should be equally likely to 

occur throughout the overlapping range of bath parent species. While ç. 

everetti, ,E. mack.ni. and most other species have relatively extensive 

ranges in eastern North America, Corvospongilla novaeterrae is known only 

from coast al regions of Nova Scotia and Newfoundland. Therefore, there 

remain only two acceptable hypotheses eoneerning the status of C. 
novaeterrae: (1) it 1S a valid species of Corvospongillai (2) it is an 

ecomorphie form of Corvomeyenia everetti. 

The large gemmules with simple foramina and a weakly developed 

pneumatic layer, the size and shape of the birotulate microseleres, and the 

predominantly rod-shaped gemmoscleres are characteristlcs shared by most 

CorvosDongilla species. Highly variable gemmoscleres, lncluding sorne 

obviously tending toward birotulate form\ are found in two South American 

species whose taxonomie status has not been challenged: Corvospongilla 

seckti and C. volkmeri (Rosa-Barbosa 1988); both of these species differ 
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from ç. novaeterrae primarily by their densely spined amphistrongyle 

megascleres. If the taxonomie validity of Corvospongilla novaeterrae depends 

solely on the interpretation of its highly variable gemmoscleres, then the 

acceptance of Corvospongilla seckti and ç. volkmeri support the validity of 

ç. novaeterrae and its inclusion in the genus Corvospongilla. In each of 

these species (as well dS in certain other genera, e.g., Radiospongilla; 

Pectispongil1a) the gemmosc1eres may be natural evolutionary intermediates 

between amphioxea and birotulates. 

Converse1y, the irregular gemmoseleres of ç. novaeterrae may simp1y be 

ecomorphic. The 10ss of birotulate form may be associated with the reduction 

of the gemmu12 pneumatic layer, whieh in turn may be an ecophenotypic 

response to a particular environmenta1 factor. Given that each of the sites 

at whieh ç. novaeterrae has been eollected is located very close to the 

ocean (Warren Lake, for example, is less than 3 Km From the coast), this 

factor might be salinity. The same aerosol influence that is the likely 

cause of the maco~ ecomorph of A. ryderi eould conceivably result in a 

highly aberrant form of ~. everetti. 

The status of Corvospongilla novaeterrae ean only be fully resolved by 

the rearing of livlng colonies under different water quality conditions. 

Until such a conclusive examination is made, it seems best to maintain ç. 

novaeterrae as a distinct species. 

Habitat and general ecology 

Corvospongilla novaeterrae has been collected From clear, shallow 

water in lakes located along coastal regions, and was found in the following 

water quality conditions at Warren Lake (Kerekes et gl. 1978): pH=5.2-6.3, 

conductivity=26-37 ~mho/cm, color=30-70 Hazen units, turbidity= 0.1-0.2 

APHA, phosphorus=3.5-9.6 mg/ml, chlorophyll [a]=0.3-2.1 mg/ml. 



Distribution in Eastern Canada 

Nova Scotia, Newfoundland. 
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ln Nova Scotia, ç. novaet~rrae occurs in Bluff Lake and Eagle Lake, 

Halifax Co. (Ord and Cameron 1950), and in Warren Lake, Cape Breton 

Highlands National Park. In Newfoundland, it was collected at Heart's 

Content. Trinit y Bay (approx. 48°N) (Potts 1886). It may occur in lakes near 

the coastal areas of Prince Edward Island and New Brunswick. 

Ephydatia fluviatilis (Linnaeus I7S8) 

Pl.IV, Fig.l 

fQbydatia fluviatilis Smith 1921, Gee 1937 

Description of Eastern Canadian specimens 

Megascleres amphioxea. generally smooth, a few may be microspined; 

megasclere length=253-(316)-355 ~m (50 counts, std.dev=2.0), width=9-(14)-17 

~m {50 counts, std.dev.=2.0). Microscleres absent. 

Gemmules abundant, spherical, normally 400 to 600 ~m in diameter. 

Gemmoscleres birotulates of one type; rotules disklike, not deeply incised, 

margins serrated with numerous (often more than 20) teeth; shaft smooth, or 

bearing 1-4 large spines; gemmosclere length always greater than rotule 

diameter; gemmosclere length::21-(23)-25~m (32 counts, std.dev.=1.2), width 

(at center)=2-(3)-4 ~m (32 counts, std.dev.=0.5); rotule diameter=13-(19)-24 

~m (32 counts, std.dev.=2.5). 

Taxonomy 

This species has historically been confused with lts congener, 

Ephydatia muelleri (Lieberkuhn), since original descriptions treated both 

forms as the same species. However, they may be conslstently separated by 
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their gemmosclere morphology. The length of the gemmosclere is always 

greater than the rotule diameter in [. fluviat;l is, and always less than or 

equal to the rotule diameter in f. muelleri. The rotules of f. muelleri are 

more deeply lncised and composed of far fewer teeth (normally 12 or less) 

than those of f. fluviatilis. Although most North American keys have 

employed these eharacteristies to separate f. fluviatilis and f. muelleri 

since the early part of this century, the taxonomie confusion surrounding 

the two species has persisted for quite sorne time; this is particularly true 

for Canada where most species records were established before 1940. Gee 

(1937) could not find a single valid specimen of f. fluviatilis from 

collections of previous workers, despite numerous records of its occurrence. 

Ephydatia muelleri is far more common in northeastern North America than is 

f. fluviatilis; consequently, the majority of records referring to f. 

fluviatilis in Canada actually belong to f. muelleri. 

Habitat and general ecology 

Ephydatia fluviatilis is found in alkaline waters (Harrison 1974; 

Poirrier 1974), particularly waters rich in calcium (Francis et gl. 1982). 

The single specimen (AR486S) that 1 have collected was found as a brown 

encrustation on the underside of a rock in a s.lallow, sluggish stream 

(temperature=17°C, pH=8.4, calcium=68 mg/L, magnesium=28 mg/Llo 

Ephvdatia fluviatilis has been shown to be sensitive to low 

concentrations of heavy metals. Exposure to 0.001 mg/L of cadmium or mercury 

causes distinct gemmosclere malformations and may inhibit gemmule formation 

(Mysing-Gubala and Poirrier 1981). Copper and zinc are toxic to the sponge 

cells at micromolar concentrations (Francis and Harrison 1988). 
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Distribution in Eastern Canada 

This species is rare in Eastern Canada, although appârently common ln 

the western regions of Canada. Valid specimens of E. fluYlatill2. have been 

collected from Wabamum Lake, Alberta (NMClSOO-0587B), and from a 5mall pond 

near Minnedosa, Manitoba (ROM, uncatalogued). The on1y vali1 speClmen 

obtained in Eastern Canada is From a tributary of the Chateauguay River ncar 

Huntington, Quebec (AR486S). 

Ephydatia muelleri (Lieberkuhn 1856) 

PLI, Fig.3; Pl.IV, Figs.2-3 

Spongilla stagnalis Dawson 1878 

Spongilla asperrima Dawson 1878 

Mevenia fluviatilis Mackay 1889 

fQhydatig muelleri Smith 1921, 1930; Gee 1937; Benfey and 
Reiswig 1982; Barbeau et ~. 1989; Ricciardi and Lewis 1991 

Description_Qf Eastern Canadian specimens 

Sponge green (due to symbiotic algae), brown or grey; surface 

irregular and papillose. Megascleres stout or slender amphioxea, usual1y 

densely covered with short conical spines, except near the tips; in rare 

cases, megascleres are entirely smooth; both smooth and variably spined 

forms are often present in the same specimen; megasclere length~171-(245)-

311 ~m (259 counts, std.dev.-26.4), width-5-(11)-23 ~m (220 counts, 

std.dev.=3.7). Microscleres absent. 

Gemmules yellow, spherical, abundant and scattered throughout the 

sponge, ranging from 300-400~m in diameter. Gemmoscleres blrotu1ates of one 

class; rotules flat, umbonate: deep1y and irregularly incised lnto no more 

than 12 long rays; shaft normally smooth, rarely with 1 or 2 splnesi 

gemmosclere length never greater than rotule diameter; malformdtions are 
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common, often resulting in a loss of birotulate form; gemmosclere length= 

8-(17)-28/.Lm (250 counts, std.dev=3.8), shaft width=I-(4)-9 /.Lm (137 counts, 

std.dev.=1.3), rotule diameter=8-(15)-27 /.Lm (270 counts, std.dev.=3.5). 

T~xonomy 

As mentloned previously, f. muelleri is consistently se~arated from 

its congener 1. fluvlatilis by gemmosclere morphology. In 1. muelleri, the 

length of the gemmosclere is never greater than the diameter of the rotules, 

and the margins of the rotules are deeply incised ta form no more than 12 

long rays; in 1. fluviatilis, the length of the gemmosclere is always 

greater than the diameter of the rotules, and the rotule margin is usually 

weakly incised to form 13-20 or more short teeth. Eastern Canadian records 

of Ephydatia fluviatilis dated prior ta 1930 are likely referring ta 1. 

muelleri. 

Habitat and general ecologv 

Specimens of Ephydatia muelleri were collected from the following 

range of water quality conditions in Eastern Canada: temperature=9-24°C, 

pH=5.9-9.1, calcium=18-78 mg/L, magnesium=12-70 mg/L. Colonies were most 

often associated with the sponges ,S.pongilla lacustris and Eunapius fragilis, 

and the bryozoans Cristatella mucedo ané Pectinatel1a magnifica. Active 

green colonies were collected in 9°C at Lac Magnan (near Lachute, Quebec); 

this temperature represents a new tolerance 1imit for the vegetative phase 

of the species. Benfey and Reiswig (1982) found that the gemmules of f. 
muelleri were sensitive to decreases in pH, and that exposure to relatively 

low pH (5.8-6.5) resulted in reduced gemmule hatchability. Gemmules of this 

species may wilhstand long-term exposure to temperatures as low as -8~C 

without 105s of hatchability (Barbeau g1 gl. 1989). 
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Distribution in Eastern Canada 

Ontario {Dawson 1878; Gee 1937}, Quebec (Dawson 1878; Gee 1937; Benfey 

and Reiswig 1982; 6arbeau et al. 1989; Ricciardi and Lewis 1991), New 

Brunswick, Nova Scotia (Mackay 1889), Newfoundland (Mackay 1889). 

Ephydatia muelleri is one of the most widely di~trlbuted and 

frequently encountered sponges in Eastern Canada. li i s comman ln <;ubarct l(' 

lakes (approx. 5~N) near Schefferville, Qupbec. Although previously 

unreported for New Brunswick, specimens of I. muell~[l were collected from 

the Hammond and Miramichi Rivers (NBM, uncatalogued). 

Eunapius fragili~ (leidy 18Sl) 

Pl.I, Fig.1; Pl. IV, Figs.8-9 

Spongilla ottawaen~is Da~~ n 1878 

~JUlngilla fragilis Mackay 1886b, 1889; Huntsman 1913; Smith 1930; 
Gee 1937 

Eunapius fragilis Ricciardi and Lewis 1991 

Description of Eastern Canadian specimens 

Sponge green (due to symbiotic algae), grey, or brown, normally 

forming thick hemispherical masses with conspicuously large pores. 

Megascleres smooth amphioxea, length=165-(189)-261 ~m (150 counts, 

std.dev.=19.8), width~4-(lO}-14 ~m (150 counts, std.dev.=1.7). Microscleres 

absent. 

Mature gemmules are enclosed in a common brown coat, forming a 

pavement layer cemented ta the substrate, or individual clusters of 2-4; 

foramina extend through the coat as short tubes, always directed upward from 

the pavem0nt layer, or outward from the cluster. Gemm0scleres are of one 

class, normally amphistrongyle, densely covered with spines which tend to be 

especially concentrated at the tipsj length=32-(57)-121 ~m (100 counts, 
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std.dev.=12.6), width=3-(5)-8~m (100 counts, std.dev.=I.l); a small number 

of splcules transitional between gemmoscleres and megascleres (long, mostly 

smooth amphioxea, bearing a few spines at the tips) are u~ually present i~ 

the gemmule coat. 

Taxonof!!.t 

This species is easily distinguished from its congener, 1unapiu~ 

mackaïi, which has spiny megascleres and hemispherical gemmule clusters in 

which the foramina are always directed inward or towards the substrate. 

Habitat and general ecology 

Eunapius fragilis occurs in both lentic and lotie habitats, often in 

great abundance, and is the most common sponge found in alkaline. calcium­

rich habitats in Eastern Canada. Vegetative (active) colonies were coll~cted 

from the following rdnge of water quality conditions: temperature=9-26°C, 

pH=6.8-9.4, calcium=8-130 mg/l, magnesium=O.5-150 mg/L. 

Eunapius fragUll often occurs with ot.her sponges, Spon9...ilJjl lacllstris 

and IQhyQgtia ~uel~ri, and bryozoans, Paludicella articulata an1 

Pectinatelld magnifica. In th~ St. Lawrence River (Quebec), it is associated 

with recently established populations of the zebra mussel, DreLssena 

Q.Ql.ymgypha (Bivalvia: Dreissenidae); both of these filter-feeding organisms 

appear to have S 1 mi l ar habi tdt preferences. Eunapi us fragi lis i s al 50 one of 

the most common epizoic organisms on unionid mussels. The shells of over 30% 

of living mussels, ~lliptio complanata and Lampsilis radiat~, collected From 

the north shore of Ile Perrot during the summer of 1991, were encrusted with 

colonies or gemmule pavement of i. fragilis. The sponge grows predominantly 

on the siphonal end of the mussel, where it benefits from the suspended food 

particles drawn toward it by the siphonal current. The growth may become so 
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luxuriant that it apparently interferes with the protrus10n of the slphon. 

In muddy or sandy areas, the exposed siphonal end of mussel shells may offer 

the only firm substrate avallable for sponge c010nlzat10n. Sln(r d 51nglr 

mussel may live for several years, il could provlde a 5ubstlatr for ~evpral 

successive generations of a sponge which produces a gemmule pavPIllf'nt. ft 1~ 

not known whether sponge larvae preferentially c010nlZe IlvlIlg l11u~sels. 

The life history slrategy of Eunapi!L~ f.r~Uis in Ea~tern Canada I~ 

based on the simultaneous hatching of the entire gemlllule pavement at low 

temperature (4-~C; Fell 1990), and subsequent rapld growth. ThlS result, ln 

a large, confluent colony early in the year, and appE'ars to be a slIccpssful 

strategy in the competition with other colonial organlsms for substratr, 

especially on limited surfaces (e.g., on musse1 she11s). The gpmmules PXI<,t 

solely for overwintering and conservlng the substrate for a new colony cdrly 

in the spring. DIspersal is accomplished primarlly through the productIon of 

mati 1 e 1 arvae. 

Distrlbution in Eastern Canada 

Ontario (Huntsman 1913; Gee 1937), Quebec (Dawson 1878; Gee 1937; 

Ricciardi and Lewis 1991), New Brunswick, Nova Scotia (MackdY 1886b, 1889, 

Smith 1930), Newfoundland (Mackay 1889). 

Eunapius fragilis is one of the most common and wldely dlstrlbuted 

sponges ln Eastern Canada. Its occurrence in New Brun~wlck lS recorded hpre 

for the first time from specimens collected from the Hammond RIver and 

various lakes in Saint John, Gloucester, and Restigouche Countl~s (NBM, 

uncatalogued specimens). It likely occurs on Prlnce Edward Jsldnd. 
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Eunapius mac~ tCarter 1885) 

P1.II, Figs.1-4 

~ongilla mackdyi Carter 1885; Mackay ~885, 1886b, 1886c, 1889 

Spongi11a 19hansenl Smlth 1930 

Spongl11a ~iformls Gee 1937 

Descriptlon of.Eastern Canadian specimens 
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Sponge green (due to symbiotic a1gae) or brown, thin, encrusting, with 

d slightly hlSpld surface. Megascleres relatively scarce, long, straight or 

slightly curved, spined amphioxea or amphistrongyla; spines procurved, more 

abundant and prominent near the tips of the spicule; megasclere 1ength=177-

(200)-302 ~m (204 counts, std.dev.=23), width (excluding spines)=7-(12)-18 

~m (204 counts, std.dev.=3), maximum spine length=1-(3.5)-7 ~m (41 counts, 

5 td . dey . = 1 .2) . 

Gemmules occur near the substratum in compact hemispherical clusters 

of 7-20 or more, with the concavity oriented toward the substratum, and with 

foramina directed inward; in sorne cases, the cluster is a pavement layer, 

slightly concave against the substrate, with foramina directed downward. The 

gemmule cluster is enclosed by a common pneumatic coat and a dense, nestlike 

arrangement of spicules (gemmoscleres). Individual gemmules are green or 

yellow, subspherlcal, somewhat flaltened around the region of the foramen; 

the foramen has a short flaring collar; gemmule diamelel'=263-(421)-841 j.lm 

(75 counts. std.dev.-73). Gemmoscleres are straight amphioxea or 

amphlstrongyla, densely spined; spines long, pOinted, strong1y recurved near 

the tips of the spicule, perpendicular near the center of the spicule; 

gemmosclere length=79-(156)-267 j.lm (287 counts, std.dev.=30), width 

(excluding spines)=2-(8)-20 J,lm (287 counts, std.dev.=1.2), maximum spine 

length=1-(4)-9 J,lm (287 counts, std.dev.=1.5); gemmoscleres tangentially 
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around the foramlna. 
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Spicules 1dentical to gemmoscleres dre found ln abundance ln the 

sponge tissue, regardless of whether gemmules are present. They dlffer 

morphologlcally f~om the megascleres by lheir relatlvely short lrngth. and 

dense covering of promindnt. recurved spines, but these dl~tlnction~ dre 

sometimes complicated by the presence of intergradlng forms. Thry dlffpr 

functionally from the megascleres by their ~oslt1on and drrangenent ln the 

sponge tissue. Megascleres 11ne the sponge ranal~ and form weak fa~l l(le~. 

but are otherwise scarce. Spicules identlcal to gemmoc;cleres are ahundantly 

distributed throughout the sponge tissue, except local1y around thp canal\; 

they do not form faseicles, and are not more abundant ln any partlcular 

region of the tissue except ln the vlcinity of gemmules. Therpfore, they 

appear to have the funet i on al rol es of both ml cro~cl erec; dnd gl'rnlllosc 1 E'rfl<;. 

Taxonomy 

The multifunctional role of the tissue/gemmule spIcules ln lun~l~ 

mackayi is not unique. The same situation occur~ in the sponge 

Radiospongilla cerebellata (B0werbank), where regular mlcroscleres are put 

t.o use in the construct1on of the gemmule (Saller 1990c). Iro~b_{)~D9fl9.ilJ.Q 

horrida has two cldss.es of megascleres differing in size dnd functlOn; thf> 

longer class composes the sponge skeleton, wh1le Splcllles of the ~maller 

c1ass support the plndcoderrn and ale also embedded ln the coat whlch blnds 

the gemmules together ln a pavement layer (Saller 1990a,b); however, the 

individual gemmule coats have their own blrotulate gr.'mmosr1er(ls. 

8ased on their similar species descriptlons, POlrrler (1969) asserted 

that Spongllla ;gloviforffils (Potts 1887) and ~ongjJl~ ma~~Q.YJ (Carter 1885) 

are synonymous. 1 have examlned the type speclmens of ~. 19.1~_~fQr~t~ (ANSP 
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4523) and ~. mackayi (BM 1890-1-9-279) and have found them ta be almost 

identical in sp1cule morphology and in the form and arrangement of their 

gemmules; they are undoubtedly the same species. Slnce the earliest 

descr1ption of the species was prov1ded by Carter (1885), the name Spongilla 

rn~ç .. La.v..! Carter 15 glven prionty. Penney and Racek (1968) as~igned the 

speC1es to the genus Eunapius, based on the rod-shaped gemmoscleres, the 

tendency for gemmules to form coherent groups, and the assumed absence of 

microscleres. The presence of two classes of t1ssue spicules warrants 

further exam1natlon of the systematic position of f. mackaYl, and may result 

in the reasslgnment of this species to another genus. 

The sp1cule morphology of I. mackayi appears to be highly ecomorphic. 

While the typical procurved and recurved spination of the megascleres and 

the microsclere-gemrn)~cleres 1S present in specimens collected from slightly 

acidic habitats, it 1S often indlstinct in specimens From strongly acidic 

habitats (pH<=5.0), WhlCh are probably deficlent in silica. These specimens 

have th1n, poorly-developed splcules covered w1th minute, perpendicular 

spines WhlCh tend to be more abundant near the spicule tips. Nevertheless, 

although chardcteri~tic differences in spination may be lost, two size 

classes of splcules are usually discernible, and another feature which 

remains constant lS the tendency for gemmules ta form hemispherical clusters 

with inwardly-dirccted foramina. 

Spo!l9J.Llg lQD.ansem, a species described by Smith (1930) from a bog 

lake near Shlppigan, New Brunswick, has the characteristics of 1. mackayi 

collected From hlghly aCldic habitats. The holotype of .$.. johansem (USNM 

30782) has very thin, strdight spicules with minute, perpendicular spines. 

In sorne spicules, the spines are distinctly âggregated near the spicule 

tips. The gemmules are in hemispherical clusters witn their foramina 

dlrected inward. The gemmoscleres are almost indistinguishable From the 
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spicules which are ,ound in tne tissue; gemmosclere length-"79·(114) 162 JJm 

(80 counts, std.dev.=20). The tissue spicules have a similar Slle rangp, but 

are longer (on average): length=96-(l41)-180 (80 counts, ::.td.dev.=21). BdSpd 

on the above characters, ~ngîlla Johan~en.i should be consH1ered a junior 

synonym of El!!l.~ !]1aeklii. 

Habitat and general ecology 

Eunapius mack~l is restricted to aCldlc or dystrophIe, standIng 

waters with a pH range of 4.7 to 6.2. It normally occurs as a thin 

encrustation on twigs and branches, and is commonly asso\lated wlth two 

other acidophillC sponges, CorvomeyeJlia everetU and Ir:.Qç.h.9.'?l1.0.ng!Lli,\ 

pennsylvanica. J have collected t. maçJ@n from water of pH=4. 7 and a 

temperature of 4°( at Lac Stevens (Parc Mastlgouche, Quebc\) ln November, 

1991. The lake was covered by a few centimeters of lce. Green colonIe::. wlth 

numerous green gemmules were attached to dead tree branches; the colonle~ 

were rapidly deterioratwg, and overwlntenng was llkely carned out 

exclusively by the gemmules. The sp1cule morphology of thc\e specimens 

(AR492S) closely resembles that of ~. lQhansepi. One other sponge, 1. 

pennsy1vanica, was collected from the lake, but on thdt occasion was found 

on1y as gemmule pavement and clearly was not as abundant as (. !11~S~.1.i. 1 

have obtained green colonies of .h. mackayi from otlll'r aCldlc lakes in Parc 

Mastigouche (Quebec), and the Adirondack Mountains (New York), although 

previous accounts of this species (e.g., Moore 1953, Ne1dhoefer 1940, 01d 

1932, Poirr1er 1969) fa1l to mentlon the presence of symblotlc algae ln the 

colony or gemmules. 

The formation of hemispherical gemmule clusters with lnwardly-dlrected 

foramina likely has adaptive significance. The inward orlentatlon of the 

foramina may be designed to avoid fouling or si1tation. Wlth synchronous 



hatching, this orlentation may also aid in the rapid fusion of germinal 

material from each gemmule, resulting in a larger, more viable ancestrula. 

The concave gemmule cluster may conserve substrate (e.g., by preventing 

colonlzation hy periphyton) for the ancestrula, and may shield the 

ancestrula from harmful ultravlolet light during its early stages of 

development. 

Distribution in Eastern Canada 

Quebec (Gee 1937), ~, vi Brunswick (Smith 1930), Nova Scotia (Carter 

1885. Mackay 1885, 1886b, 1886e, 1889), Newfoundland (Mackay 1886c, 1889) 

This species is known from New Brunswick from specimens collected at 

Shlppigan ("~. johanseni", USNM 30782) and Williams Lake, Kings Co. (NBM, 

uncatalogued). It has been reported from Alger County, Michigan. near Lake 

Superior, therefore it probably occurs in southern Ontario. 

Heteromevenia bail~ (Bowerbank 1863) 

Pl.I,Fig.2j Pl.III,Figs.5,12 

Heteromeyeni a repens Sm; th 1930 

Heteromevenia baileyi var. repens Gee 1937 

~es~riP.tion of Eastern Canadian specimens 

Sponge green (due to symbiotic algae) or pale yellow, thin, 

encrusting; surface hispid. Megascleres amphioxea, smooth or sparsely 

spined; splnes minute, b1unt and rosettelike; megasclere length=216-(247)-

320 ~m (30 counts, std.dev.=18.9), width=5-(8)-13 ~m (30 counts, 

std.dev.=1.7). Microscleres dmphioxea, densely covered with spines which 

hJve termlnal knobs: spines increasing in length toward the center of the 
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1 spicule, sometimes leaning obliquely, maximum splne length greater than 

maximum spicule width~ mlcros,-lere length=-S3-(67)-83 pm (30 counts, 

std.dev.=6.5), width (excluding spines)=1-(2.5)-4 tLm (30 counts, 

s td . dey . "'o. 5) . 

67 

Gemmules yellow, spherical, general1y less than 500 tLm in dlametcr; 

foramen slightly ralsed, without terminal cirri. Gemmoscleres are of two 

intergrading classes: (I) short birotulates wlth flat, serrated rotules; 

spicule length=38-(44)-51 ~m (30 counts, std.dev.=2.7), shaft wldth~3-(5)-7 

~m (30 counts, std.dev.=1.1), rotule dlameter=13-(18)-22 (30 counts, 

std.dev.=2.3); (2) long birotulates with rotules composed of long recurvpd 

hooks, giving the rotule an umbrella-llke appearance; hooks often wlth blllnt 

tips; spicule length= 49-(70)-86~m (30 counts, std.dev.-=9.8), shaft 

width=3-(5)-7 tLm (30 counts, std.dev.=l.O), rotule diameter~18-(22)-28 J.Lm 

(30 counts, std.dev.=2.0). 

Taxonomy 

Heteromeveni q baileyi is readily separated From its congener ti. 

tubisperma by the foraminal structure of its gemmule: the foramen of tl. 

tubisperma is an extended tube, whose length is at least half of the 

diameter of the gemmule, and which bears several termlnal clrri or tendr\ls; 

the foramen of ti. baillli is short and lacks terminal appendagE's. The 

umbrella-like rotules on the longer gemmosclere cldss are fairly distInctIve 

of t!.. bùileyi. Megascleres of both species are quite slm11ar. In the absenu' 

of gemmules or gemmoscleres, the morphology of the microstleres 15 oftcn 

useful in distinguishing the two species. Microscleres of tl. ba~lfi~ are 

generally shorter in length (53-[67]-83 tLm) than those of tl. tubispRrma (73-

[100]-118tLm). Microscleres of tl. tub~erma are more densely spinedi the 

spines near the ends of the spicule are distinctly recurved, but become 



j 

1 

68 

perpendlcular and larger toward the center of the spicule. Spines on the li. 

Q~i microsclere are more or less perpendicular throughout; they are 

disproportionate1y long near the center of the spicule, and their maximum 

length is, on average, greater th an ~he wldth of the spicule. Spines on the 

li. tublsperma microsc1ere are never longer than the width of the spicule. 

H~~L~t and general ecology 

liete~9meyenia baileyi is found encrusting stunes or vegetation in 

lakes and SlUgglSh streams. It is most commonly associated with the sponges 

Anheteromeyenia argyrosperma and Eunapius fragilis. In Eastern Canada, 

specimens are known from the following range of water quality conditions: 

pH=5.9-8.2, water temperature=15-26°C, calcium;20-130 mg/L, magnesium=20-150 

mg/L. The values of 130 mg/L and 150 mg/L were recorded from a creek on Ile 

Perrot (Quebec) and represent new tolerance limits to calcium (as CaC03 ) and 

magnesium (as MgCO,) 1evels, respectively, for H. baileyi. 

Distribution in Eastern Canada 

Quebec (Gee 1937), New Brunswick, Nova Scotia (Smith 1930). 

HeteromeyeD~ bail~ is locally abundant in sorne lake outflows in the 

Laurentlan region, north of Montreal (Quebec), but is generally uncommon. In 

New Brunswick, the species occurs in Oak Bay, Charlotte Co. (45°14'N, 

67"12'W) (NBM, uncatalogued). 



Heteromeyenia tubJJuLerma (Potts 1881) 

Pl.I,Fig,2; Pl.III,Figs.4,6,11 

Carterius tubisperma Huntsman 1913; Gee 1937 

Description of Eastern Canadlan specimens 
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Sponge green (due to symbiotic algae), brown or white, papillose and 

encrusting. Megascleres smooth or very sparsely microspined; length~ 

238-(290)-337 J,Lm (80 counts, std.dev:20), width=9-(12)-15 J,Lm (80 counts, 

std.dev.:1.5). Microscleres long slender amphioxea, dellsely splned; spinf's 

small and recurved near the spicule tips, but near the center of the spicule 

the spines are larger, straight, and with terminal knobs; splne length not 

greater than the width of the spicult~; microsclere length=73-(100)-118J,Lm 

(80 counts, std.dev.:9.5), width (excluding spines)=2-(3)-4.5 J.Lm (80 counts, 

std.dev.=0.6). 

Gemmoscleres birotulates of two roughly defined sile classes of 

similar shape; rotules flat, with numeY'ous recurved hooks; shafts spdrsely 

spined; gemmosclere length (of combined classes)=33-(44)-62 J,Lm (80 counts, 

std.dev.:7), width=2-(4}-6JLm (80 counts, std.dev.=O.7), rotule diameter=-

12-(19)-25 JLm (80 counts, std.dev.:::2.3). 

Gemmules yellow, spherical, free, abundant in the basal portion of 

mature sponge; diameter=534-(585)-661 JLm (10 counts, std.dev.~47); foramen 

an extended tube, length at least half of gemmule diameter; foramlndl 

length::216-(291)-355JLm (10 counts, std.dev.=58), width"-48-(57) 65JLm (10 

counts, std.dev.=7)j normally bearing 4-8 terminal tendrlls (90-200 J,Lm in 

length, 4-14 JLm in width). 

Taxonomy 

This sponge is distinguished From al1 other species by the long 
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foraminal tube and tendrils on its gemmule, which can be observed with a 

hand lens. In the absence of gemmules, microsclere morphology may help 

d15tlnguish this species from its congener, Heteromeyenia baileyi, whieh has 

shorter microseleres with longer spines. 

Habitat and general ecology 

Heteromeyenia tubisRerma is found in alkaline waters ranging from 

elear to green and very turbid, in both lentie and lotie habitats. Eastern 

Canadian speclmens were colleeted from the following water quality 

eonditlons: temperature=11-26°C, pH=7.1-9.0, calcium=12-130 mg/L, 

magnesium=22-150 mg/L. The upper limits for pH, calcium, and magnesium 

represent new tolerance limlts for H. tubisperma. Species commonly found in 

association with H. tubisperma include the sponges, Spongilla lacustris, 

Eunapiu~ fraqilis, and Ephydatia muelleri, and the bryozoans, Paludicella 

articulata and Plumatella emarginata. 

The long foraminal tendri ls on the gemmule are likely adapted for 

dispersal (e.g., by waterfowl). 

Distribution in Eastern Canada 

Ontario (Huntsman 1913; Gee 1937), Quebec. 

This specles was previously reported from 50uthern Ontario near Lake 

St. Clair (Gee 1937) and near Toronto (Huntsman 1913). 1 have collected it 

from a creek near North Lancaster, Ontario (AR438S). It is probably 

widespread throughout the Great Lakes region. Although previously unreported 

ln Quebec. it is fairly common in Lac St-Louis (St. Lawrence River), and in 

lakes and streams throughout the southern part of the province. 



Radiospongilla crateriformis (Potts 1882) 

P1.I,Fig.5; P1.IlI,rig.lO 

Descrlption of Eastern Canadian speclmens 
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Sponge brown or white, small. thln, flat, encrusting. Megascleres 

slender amphioxea, sparsely microspined; spines procurved, generally absent 

from the tips of the splcule; megasclere length:254-(278)-298 ~m (35 counts, 

std.dev.=ll.7), wldth::9-(11)-14~m (35 counts, std.dev.=l.l). 

Gemmules white, small, spherical, free; gemmule dlameter=261-(383)-520 

tLm (10 counts, std.dev.=93.2). Foramen raised, cone-llke. Gemmoscleres 

arranged radially around the gemmule, except in the ln~ediate vicinity of 

the foramen, where they lean away ta form a crater-llke depresslon around 

the micropyle. Gemmoscleres with distal aggregatlons of recurved ~plnes, 

giving the spicule a birotulate appearance; gemmostlere lenglh=60 (71)-80 um 

(60 counts, std.dev.=4.5), shaft wldth=2.5-(4)·6j.Lm (60 counts, 

std.dev.=O.7), rotule diameter=8-(1l)-13.5~m (60 counts, ~td.dev.-"1.2). 

Free gemmoscleres are always present in the spcnge tIssue, even in the 

absence of gemmules. 

Taxonomy 

In most species of Radiospongilla, spicules identical to gemmoscleres 

are commonly found free in the sponge tissue regardless of whether gemmulps 

are present. Penney and Racek (1968) referred ta the~e as "lmmature 

gemmoscleres", but for at least one species, R. cer~!?~ll<lti! (Saller 1990c), 

they appear ta be regular microscleres that are used ln lonstructlng the 

gemmule. This may also be true for R. crateritormi~. 

The distal reLurved spines on the gemmosclere are hlghly variable ln 

length; short spines give the gemmosclere an amphi strongyle appearance, 

longer spines give it a birotulate appearance. Unlike most blrotuJates, the 
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overall length of the gemmosclere is several times longer than the rotule 

diameter; like most birotulates, however, the gemmoscleres are arranged 

radially on the gemmule. 

Habitat and general ecolQgY 
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Radiospongilla crateriformis prefers stagnant, turbid, alkaline waters 

(Harrison 1974; Poirrier 1969). In Canada, the species is known only from 

Ile Perrot (Ottawa River, Quebec). Specimens were collected in late July and 

early August, 1991, from a shallow creek « 50 cm depth), a backpool of the 

Ottawa Rlver subject ta annual drying. Water quality conditions were as 

follows: temperature 23-26"C, pH=7.9-8.2, calcium=130 mg/L, magnesium= 

150 mg/L. Other sponges collected on these occasions were Heteromeyenia 

tubisperma and H. baileyi. 

Distribution in Eastern Canada 

Ile Perrot, Quebec (AR422S, AR432S). 

Mackay (1886a) collected a few "large hooked birotulates" which he 

assumed to be "Meyenia crateriforma" (=R. crateriformis) from lake sediments 

in Nova Scotia, but no slides or specimens exist; it is very unlikely that a 

confident identlflcation could be made from such limited material, therefore 

1 consider this record to be doubtful. 

Spongilla aspinosa Potts 1880 

Pl.I,Fig.l; Pl.III,Fig.2 

Description of Eastern Canadian specimens 

Sponge green, thin, with long slender branches. Megascleres smooth, 

straight amphioxea, length=222-(274)-338~m (110 counts, std.dev.=28), 
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width=5-(lQ)-15Ilm (110 counts, std.dev.=2). Microscleres abundant, smooth 

or very sparsely microspined, thin, needle-like, and predominantly strai9ht: 

length=21-(50)-78 pm (120 counts, std.dev.=15), wldth=O.4-(1.5)-3.2 ~m (110 

counts, std.dev.=0.5). 

~emmule~ scarce, occurring in clusters of various Slzes, with foramlna 

oriented toward the substrate; gemmo~cleres abundant and enclose each 

gemmule in a nest-like capsule, but are not embedded in the g0illillule 

pneumatic layer; individual ge~mules large, thick-coated, diameter=603-

(660)-809/lm (16 counts, std.dev.=63); foramen simple. Gemmoscleres ~mooth 

amphioxea, re5embling smaller megascleresj length~129-(247)-306 /lm (50 

counts, std.dev.=34), width=6·(9)-15Ilm (50 counts, std.dev.=2.5). 

Taxonomy 

Historically, this species has been distinguished from its congener, 

Spongilla lacustris, by its smooth microscleres. However, as shown by 

Volkmer-Ribeiro and Traveset (1987) through scanning-electron mlrroscopy, 

the microscleres of S. aspinosa are sparsely covered wlth mInute ~pine~, 

except near the tips. The spines are often discernible ~nder regular light 

microscopy. Microscleres of ~. lacustri~ differ by belnq more densely and 

conspicuously spined, particularly near the tlpS (however, microscleres From 

silica-poor habitats may be 50 thin that the splnes are hardly vislble). Ihe 

most consistent dlfferences between both species is ln the arrdngement of 

the gemmules and their gemmoscleres. The thick-coated gemmules of S 

aspinosa are organized into small clusters with thelr foramlna or10nted 

toward the substrate. Gemmules of ~. lacustris may be elther thill- or thi(k­

coated, are far more abundant than those of S. aspinosa, and are nevpr 

organized into clusters. The gemmule spicules of S. ~2Qingj~ are smooth 

amphioxea (essentially small megascleres), are always present ln abllndancp, 
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but are not embedded in the pneumatic layer of the gemmule; gemmoscleres of 

~. lacllstrL~ are not always present, rarely abundant, are always embedded in 

thp gemmule pneumatlc layer, and are often densely spined. 

tlabi1_~L_(!.n(L~Il~Lq_1 eC9~ 

fcological data for ~. aspinosa is scarce. Previous reports (Eshleman 

1950; Jewell and Brown 1929; Potts 1887) indicate that the species occurs in 

clear. aCldic, lentlc habItats. In Nova Scotia, it has bep.n found in the 

following wdler quallty cGnditions: temperature=24'C, pH=4.8-5.4, 

conductlvity,.87 tlmho/cm, turbidlty=0.14 APHA, color=50-90 Hazen, calcium= 

0.4 mg/L, magneslum=O.4 mg/L. 

Pott~ (1887) attrlbuted the scarcity of gemmules ln S. aspinosa to a 

perennldl eXIstence which places minimal importance on the production of 

overwlntenng structures; the gemmules llkely serve only as insurance 

against advprse envlronmental conditions. The significance of the substrate­

dlrected orientatIon of the foramina is unknown, slnee this feature has not 

bpen pnlvlou~ly descrlbed. As in the case of Eundpiu~ macl~i, this 

orientation may be chiefly designed to protect the foraminal openings from 

si Ilat Ion or fouI ing. 

Ots_trJJ:?!.!tion in fastern Canada 

Nova Scot la. 

This SpPC1CS hdS not been previously reported from Canada. l have 

identlfied ~peClmens of S. aspinosa collected from Jigging Cave Lake, Cape 

Brrton HIghlands National Park (NSM 1976-Z-321-1; NSM 1976-1-319-7), and 

Little Peskowesk Lake, KeJimkujik National Park (NSM 1972-Z-591-4), in Nova 

Scotia. 
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Spongiltg lA...Œ..stris (Llnnaeus 1758) 

Pl.I,Flg.1; Pl.Ill,FlgS.I,9 

Spongi 11 a da!,!son.l Dawson 1878 

$~ngilla flexisplna Dawson 1878 

~ongjJl~ laCmrrOldes Mdckay 1886a 

Spongil1~ lQcuslri~ Vdr. Q~w~QQl Markay 1885, 1886b 

Spongil1a lacustns Mackay 1889; Hllnt5man 1913: Smith 1921,1930; 
Gèe 1937; Rlcciardl Jnd Lewis 1991 

Descri pt i on of Eastel'n Cana,iL<!n sp~c lmeD._~ 

Sponge green (due ta sym'Jlotlc algae), brown, or whlle; III,JtUI'f' 

colonies with long, cyllndrlcal branches (up ta 8 mm dlamelPI) proJf\ct ing 

From a central encrustlng base. Mega',clercs smooth arnphioxpa, ]pn<jth 158 

(254)-362 J.lm (200 counts, std.dev.=-28.9l, wldth--4 (10)-17 ILnt (200 counh, 

std.dev.==2.9). Mlcroscleres splned amphlOXPJ, ',llghtly to ,>tron~lly lurvpd; 

densely cav('red wlth small spines, f'_t'eLlally nrar the tlp'>; IlIluosclpre 

length~32-(61)-94 J.lm (200 counts, st rLdev.=12.5), wid\h~l.O (3.5) 7.5j.lnl 

(200 counts, std.dev.=1.4). 

G~mmules green or brown, abundant ln base and branrhe~ of rndtufP 

sponge; pneumatlc coat th!n, thick, or absent; foramen SImple (Ir wJth a 

short peripherdl collar; 1-4 fùramHla mdy be pre')ent; qrmlllul(: dldmet(;r--290 

(425)-842 /lm (50 counts, std.dev.=71.3). Gen:mo:>cl(lrrs prp,>ent or ilh<>(:n', 

usually scarce, 51 ight1y ta strongly curved dmphioXf:d or dmphl,troflCJyla; 

covered wilh a variable number of recurved ':.plnes, u"lJally 3gqregdtpd near 

the tipsi gemmosc1ere length=18-(32)-58/.Lm (50 rOl/nts, std.dev.-9.2), 

width=3-(5)-7/.Lm (50 counts, ste.dev.=1.0). 

Taxonomy 

This highly vdriable species 15 usually easily distlngul~hrd from its 
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(ongener, ~. asplnos~, which has smooth or sparse1y splned microscleres 

(lacklng splnes ncar the tips), thick-coated gemmules occurring ln c1ust~rs, 

and smooth gemmosc1eres. 

Hat? i t~J--ÈJ]Q-gener~ecQ1Q91 

$nOr]qLJ~ lil~ustrjs is a 1ight-positive species found in a wide range 

of water quallty condItions and in a wide range of lentic and lotie 

hdbltats. ColonIes grow more luxurlently in c1ear, permanent, standing 

waters. [a~tcrn Canadlan spec1mens were found ln the fol1ow1ng range of 

water qlla11ty cond1tlons: temperature=A-25°C, pH=4.8-9.0, calc.ium=O.4-60 

mq/l, magnesium=O.4-64 mg/L. SpecImens were collected From Llttle Peskowesk 

Lake, KeJimkuJik National Park, Nova Scotia (NSM 1972-Z-591-2) whlch has a 

pH of 4.8, the lowest recorded pH value for the speC1es. 

~P_QJ::t<jlll.c.l lACJLÜL12 is most commonly associated with the sponges, tunapills 

fLé!gJJ.l_~ dnd (jJ1u'.QatlQ !!l~wll_~_i. and the bryoloan paludlcel~ ftrtlculata. 

llkp flll~clJ)lll? fl~~9.Ül~, ~. lacustris commonly grows on the shel1s of living 

urllonld cldfTls. 

Frost Qt Qi. (1982) observed that ~. ~custxi2 rapldly colonizes 

sub~trate whlch It contacts, and suggested that 1ts branching growth form 

alds Jts local dispersal. In shallow waters, l have found 1ndivldual 

colonIes 1nterconnected hy one or two stoloniferous branches; this mode of 

propagdtlon 1S ~imllar to that of macrophytes and probably serves more as a 

form of relru1tment than of dispersal. Slmp~on (1980) noted the lack of 

pVldrnce ~upportlng thp idea that gemmules may serve as d1spersal agents. 

IUXUfl,Hll bt'anchlng colonies of~. lacustn~ jn the lower Ottawa River 

(Qupbec) have an annllal mode of di ~persa 1 invol vHlg gemmul es. In th1 s 

region. ~. lsK~t.rJ._~ oven'iinlers as a mass of gemmules enclosed in its 

orlgindl ~ponge skeleton. The onset of spring flood1ng in the Ottawa River 



valley causes fragmentation of the buoyant, gemmule-ladrn branrhrs. WhlCh 

are then carn ed downs t ream by the current. r or t WO SUCCP<;Sl vr yrat'". dul'l n~l 

periods of sprlng floodlng, have collected fragments of the~e branch0~ 

directly from the current, or in bays where they had become rntralnrd alonq 

the lower Ottawa Rlver. 

In additlon to aldlng dispersal, the branchlng growth form nf ~. 

lacustns may allevlate the effects of siltatlDn and suh,>tratp competItIOn 

(Manconi and Pronzato 1991), allow the colony to escape anOXH boUoln 

sediments (Ft'ost et QI. 1982), and increase feedlnq f'fflclenry by provllhnq 

a higher surface/volume ratIo (Frost and Wllllant',on 1980) 

Due to the actlVity of ItS algal <;ymtnont\, S IJlllc,tn', may 

contributl? slgniflcantly to the pnmal'y pl'oJuctlOn of '.m,1I1 II nt I( hdbltat\ 

(Frost 1991). In clear, softwater lakes where macrophytes dr(l St..lrre or 

lackin~, the green branchlng form of~. laclJ~tt'l~ apPf!àt's to a<;<,IHllP the 

functional role of cl macrophyte as a prlmary producpr. 

Distribution in Eastern Canada 

Ontario (Dawson 1878; Mackay 1889; Huntsman 1913; Gee 1937), Quebpc 

(Dawson 1878; Gee 1937; Ricciardi and Lewls 1991), New BrunswIck (Smith 

1930; Gee 1937), Nova Scotia (Mackay 1885, 1886a,b, 1889; Smith 1930; Gr!' 

1937), Newfoundland (Mackay 1889: Smith 1930). 

Spongilla lacustris is the most common and widely di~tribuled 

freshwater sponge in Eastern Canada. 
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Trochospongilla horriQ~ Weltner 1893 

Pl.I,Fig.4; Pl.III,Fig.7 

Dfl_~_ÇJ-.-l.D t i 0 rL __ ClLI ~tS t e rlLlé!Jl a d lQ.'l ~.Pf c 1 m~n2 

Sponge green (due to symblollc algae) or brown, Flat, encrusting. 

Mpga~llere~ amphloxPd (rarely amphlstronqyla), densely covered with blunt, 

lruncaled ~plne~ tYPlcal of the genus, megasclere tlpS usually acerate and 

sparsely ~plned, sometlmes densely splned; megasclere length=155-(187)-250 

~m (30 count~, sld.dev =10). Mlcroscleres absent. 

Gemmules yellow 01 brown, spher!cal, normally cemented to the 

substrate ln a pavement layer, wlth foramlna directed upward; gemmule 

dlamf' ter=324-(380)-537 ~m (15 counts, std.dev.=54). Gemmoscleres small 

hlrotulates; rotule~ dlskllke, with smooth margins, and nearly equal in 

dlamplpr; lpnqth of gemmosclere IS never larger than diameter of smaller 

rotule; gpmmosclcre lenqth~8-(9)-10 (30 counts, std.dev.=O.5); dlameter of 

smaller rolu1e~IO-(12) 13 (30 counts, std.dev.=1.2); dlameter of larger 

rotule=13 (14)-16 (30 counts, std.dev.=1.0). 
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A recent redescriptlon of thi~ ~pecies IS provided by Saller (1990a). 

Most taxonomIe k(lys separate 1. horrida from its congener, 1. Q..ennsylvanica, 

by the reldt ive Slzes of the gemmosclere rotules; in 1. horri~; the rotules 

are nearly equdl in diameter, whereas in tYPlcal specimens of 1. 

penl!~l..'!~.nlC{l, one rotule 15 disproportionately larger th an the other. In 

sorne sperillll'ns of 1. m'lJlJ.2.J!lvank'!, the rotules are equal (or nearly equal) 

in diamctpr. Recause of the apparent morphological overlap, Poirrler (1969) 

cons i dered J. QQXUl@ to be an ecomorph i c van ant of 1. Qf.!lIl~_tl'y'an i~. 

However, both s,peCles can conslstently be separated by comparing the length 

of the 9PIllinosclere wlth the diameter of the smaller rotule (similar to the 
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criterian which separates .EQ~atia mllelll'J.:l and [. fllL~_Ht 1.1 1'». For 

horrida. the length of the gemmosclere lS, on average. le~~ than thr 

diameter of the smaller rotule; for 1. pi:nns.'ilY.Àlüç~. the 1<,ngth of the 

gemmosc.lere 15 greater than (or. ln l'are ca::,es, eqlldl to) ~hl' dldl11t'tC'r of 
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the sma 11 er rotul e. F drthprmore, î n spec i mens of T. f'.(2r1.Il,?'y 1 v~n H d wh 1 ch hdVt' 

equlbirotulate gemmosclere~, there are llsually a few typlCdl prnn'>'ylvdnlld 

birotulates present by WhlCh the species can be lmmedlately l·(l(()~lnl1Pd. 

Habi tat and generqJ_eco l2.9.Y_ 

In Quebec, Trochospongllla hornda 15 rar€' and has bepn found only 111 

alkaline, lotie hab1tats, on the underside of rocks in slowly flowHlg watpr. 

The followlng water qual ity conditions were rec.orded: temperaturp=20-ZZ"l, 

pH=7.4-8.1, calcium=lO-60 mg/L, magneslum=30-50 mg/L. 

Distribution in EastertLIan~da 

Quebec (AR1S; HMR 90-9-8.7: HMR 90-9-8.17) 

JrochJliQ.Q!lilll ~ hor.r..H@ hdS not been prey i ous ly recorded in Candda. 1 t 

is known only from the lower Ottawa and St. Lawrence Rivers ln the Vl(lnlty 

of the Island of Montreal. 

TrQçhospQ.!l9l1li pennsyl VMl 1 ca (Potts 1882) 

Pl.I,Fig.4; Pl.III,Fig.8 

Tubella pennillvanicÈ. Mackay 1886b, 1889; Srnth 1930 

Trochospongill g ~~lvanica Gee 1937 

Description of East~r_~Canadi~~~~lmens 

Sponge small, Flat, encrusting; color brown, grey, or green (due to 

symbiotic algat). Megascleres amphistrongyla or amphioxea, den~ely rovered 
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to the t1ps wlth splnes; splnes are straight and predominantly blunt or 

truncaterj: meqa~clere length=lOO-(253)-432 tLm (144 count"" std.dev.=88.5), 

wldth-6 (13) 25 tLm (144 counts, std.dev.=4.0). Mlcroscler~s absent. 
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Gpmmule~ yel1ow, spherical; normally ln a pavement layer, w1th 

foramlna or1ented upward; gemmule diameter=310-(350)-396 (25 counts, 

std.dev.~27.0). Gpmmosclere~ birotulates; rotules d1skllke, normally with 

smooth marqln~, and normally strongly unequal ln dlameter; the lower rotule, 

whlch 11e~ next to the gemmule, i~ typically disproportl0nately larger than 

the upper rotule, WhlCh lS often rudimentary; ln rdre cases, the rotules are 

almost equdl ln dlamrter; the length of the gemmosclere, on average, 15 

greater than or equal to diameter of the smal1er (upper) rotule; gemmosclere 

length~ll-(I7) 41 tLm (134 counts, std.dev.=4.9); d1ameter of upper 

rotule-=3.5-(9) 23.um (134 counts, std.dev.=4); diameter of lower rotule= 

13-(24)-41.um (134 counts, std.dev.=8.1). 

T a ~QJI Ql!l..Y 

As mentl0ned previously, I. gennsvlvanica gemmo5cleres having near1y 

equal rotules are dlstingulshed from those of I. horr:..id~ by comparing the 

length of the gemmosclere to the dlameter of the sma11er rotule; if the 

ge~nostlere lenqth 15, on average. greater than or equa1 ta the diameter of 

the smaller rotule, then the speClmen is like1y to be I. Q.ennsylvanica. 

Sonte ]. Qenf1J?.Y1Y_lli!Cé:. spec1mens From acid lakes (pH<5.0) have 

malformed gCll1mesclercs in WhlCh both rotules are deep1y incised into 4-6 

dlstinct rdyS: thls may be the result of si1ica deficiency associated with 

the acidlC habitat. 

Habitat and ~nera l_eco 1.Q9..Y 

Trochosggngi 11a pennsylvanica is found as smal1, thin patches on the 
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underside of submerged abjects in aCldic to weakly alkal lne waters of lrntlc 

and lotIe habitats. In aCld lakes, lt lS often found dSSOclatpd with 

funapius mackA'L! and CorvOme.Yfnl~ .Q.VE't'pitl_. SpeclIllens have been ullleltl'd 

from the followlng wat(lr quallty condltlOns: temprr(üun" 9 24"('. pH 5.0 7 2. 

ealcium=O-20 mg/L, magneslUm=O-lO mg/L. SpeclIllcns founrl ln 9''L (dt ldt 

Magnan, near LélLhute, Quebec). a new tolerance 11Jlllt for']. npnn""ylY~lnlcd, 

were brown ln color, and showed 1lttl€' slgn of deterl0rdtlon. Gr~nule\ of 

the species were collected ft'om Lac Stevens (Pal"C Mast 19o1lche, Quebr<) ln d 

pH of 4.7, but no colonIes were found. 

DistrIbution in EasteIll-Li!....~da 

OntarIo (Gee 1937), Quebec (Gee 1937), N(lw BrunswI(k, Nova Scotld 

(Mackay 1886b, 1889), Newfoundland (Mackay 1889; SmIth IS30) 

have ident i fled a speClIlIen of 1. p-f;nn5-YJ--YitnJca fram lUt ky lakr, 

Restigouche Co., New Brunswick (4r34'N 66"13'W) (NBM, uncatalogued), Whl<.h 

represents a new record for the provInce. 
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KEY Ta THE FR~SHWATER SPONGES OF EASTERN CANADA 

MICl"O',c!('n''> pn"<,pTlt 
MICl"O<,clt'I-(,'> ab<,pnt 

MII·ro<,e!(·rl'<,l>lrotulate. 
t'lj, ro',cll'n", rod-<,hdped 

, . ,,2 
8 

3 
. .lt 

GI'mIllO',!'!l'!"(" bllotulal(', 
CIIIlIl1Il<,C!I'II" rod-'.haped, 

",., .... Corvomeyenia everetti 
.... Corvospon&illa novaeterrae 

(,('lIIlnO<,C!Pl"f", blrot1!latp, mlcrosclere 
<,pitH·<, wIth ((·nnill<11 kllob~ 
(;('lIlrno',('! {<na, rod-shdped or abspnt, 
IIlJ('}"o<,c!('r(' <'IJÎrw,> wlthout terminal knobs .. 

FOI.tI1lIIl,d tnhe of mature gl'nunule extendcd 
(<lV(·I.lI',<' J,llv,tll dt ll'ast h,lli of gt'mmllie 
dldln('tf'!-) dllt! IW,.r-illp, lprmln.d tendrils, 
m,!'<IIlJUIn !l'Ilgth of lt'tllral spirlPs on microsclere 
r,l'Ill' rd 1 Iv L,Indll('!'" thdlllll,l"IInUIll width of 
"1'11'111('. InICle',l'II'!(' If'llgth l".mginr, From 

Heteromeyenia, 5 

6 

1 ~ t {) 11 H /.Lm !-Ieteromeveniq tubisperma 
l'or,llll!llil 1 1 ul/(' (,1 m"t tIn' [;f'lIl1nulp vpry short and 
Lll'klng tl·tlllltl,i1 tpndrll<,. cf'ntr<ll spirws on 
IlIIIIO',I'll'J"{·<. dl"PI opnn iOlldU-!y Ion/:',. :naXllnum 
"'pilll' Illl~',t!J i',rt'dtl'r tltdll lflilYIITIUIIl spicule width, 
lIli( rO<'C'\{'I"l' ll'llp,th t.lIlp.,illg from ':>3 tn 8") /.Lin HeteromeY"nia baileyi 

Ml'gd<,.'!f>l".·<, ',plIlt'd, llldture gpmmules u~.ua!ly in 
Ill'Illisp!lPl"Ït'd1 clW.t('l-~, with forallllna dilPctl'd 
inwdrt! (Ir t{)',ydld tht' <'lIb~tr"t',', C010lly chin and 
ullht-altclt,'d , , , 
Ml'g<l',C!('I-l''> S1I100tlr, r.'·[J1l1tu10S Ilot in helllie,plwrical 
clu<;!('r.." U!l(lll)' ofu'lI witl! loug, fingl'rl1ke 
Il t- ,li 11' li 1 Hi 

Micro<'l'It,t-l'c, c,l!1ooth or [,parsply spined; 
f,1'IllIllUlt''> thll'K-('O.ltl'd, o('curring in clusters 
with fllLllllin.t dil-Pl'tt'd towarct the substrate; 

Spon~illa, 7 

iT,l'lllll1()<,cll'n'~, ~,m()()tlt, ldplttical to megasclere&., Spongilln aspinosa 
MlllOL,clt'l-t'<' d('t1~.l'l)' t>pint>d, pspecially at the 
tlp'>, 1''pIIlIll\tll'<, Ilot in clusters; gellllTIoscleres, 
Whl'Il pn",t'Il!, dlP ..,pillf'ct .. ,. Spongi lIa lacustris 

(:l,tIll11osl'lpn's rod-5h'l!wd, mature gemmules fb,l'd in 
groupe, cllHI l'Ill' 10L,pd i TI a COl1UllOn coat .. , . . .. Eunapius, 9 
(;l'l11lTI()~,l'l('n's birotulate, or with blunt ends 
~Otllt'\"h,lt l"t'5('mhling rotulvs; gemmules not as abov€'", ............... 10 

l-\ll,lI'liIld of f,t'l11ll1ull's directl'd outward or away from 
th(' suhstLltt-', megasclerec; smooth . ......... Eunapius frHgllis 
FOI".1I11i\1<1 of gl'IlI111ulL's dirl'cted inward or toward the 
sllhstt'dt", m('f,ilscleres ~pilled. . ... , , .... , ....... , EunHpjus mackayi" 
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10a. MegasclerE's densf'ly co\'(>n'd with hlullt 01' 

truncated c;piIws, maturE' gemmull''i in ,j PdVI'IIII'llt 

layer cem,'llted la tllp sulhtrntt', f,l'lllllW'>Clt'Il' 
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lOb 
rotules nOlmally with SlIlollth III<HPlll''; LI~.dl0.~l'.l.WJ,;..!.,U,-~. Il 
Megascleres with poilltt'd Srilll,!">,~'Ol ('ompll'tl'Iv 

lla. 

lib. 

smooth, m,lturf> g,f'lIllHulp,-; Ilot . .1~. dho\'t'. f,l'IIII!\U',cll'l'l' 

rotules wi th inClc,ptl 01' :"C'n',jtl'd lII,îl'i~lllC, (.' 

GE.'lmnosc 1 (' re t'ot L1l es l101ll1rlll y ~ t {'(1I1t', 1 \' UIH'l(ll,II 
in diameter, on ,IVl'l <11'.(>, f,(,Ill11Hl,-;clpl'l' 

lc'ngth greatt'r than or (>q\l.11 (Il dldIn( t .'1 "j 

smaller ra t u 1(' lliili()"'P()ll~!l ~:lUJ.lliY~IJH ,-.! 
Gemmosclere rotull's almoflt l'quell ln di-lllll'tt'I 
gemmoc;clerE:' lellgth If'SS than the dl dITIl'U' l' 

of sm,il It:' r rn II tl f' T roc 1r!2.21~~1.1:.11J_ü !l'! l, L.I <1" 

12a GelmnosclE'I"E'5 of Iwo dl:"lÎnc( :"IZ(' c!ac,:,>ps 
or [orm", 

12b. GelTuno<,clpres of Olle e;izl' Cl.l:"<, :llld fOrIn 

13b. 

GelllmosclE'rE's of ttH' sJn3ll('r CL1'>'> hdving f Idt 
disclik(' rotul(H, wuh ltlCISed m,llgill'>. gl'IllIllO<,cl"11' 

length r,itl~,inf, 11'0111 22 to (JI. Jj.ITI i\l!lli:.L!:L!..'~l\·_'y,t·!Ij.l U".II 
Gemmo5clere rotules cnmpoo.,E',l (if d few LjJï~t', 
reCUrV('c1 hooks, [';C'lllmosl'Il'I"t' L'Il/',th l'dll)', Ill)', 11-0111 

6 ') t 0 H, () l' m i\Dl)~~~':.'.Y. l':'lLLèl "II'l:..Y t 1 , ~'l) ~. 1 111.1 

114<1 Gelmnosc 1 ('r,,' ll'Dr,th !"l"(',lter ll!,\\l (J() Jj.lll, rolltll' 
climnetc'l' ,>('vl'c,d tllll('o, <'lIlalle!" tlldll "pleul(· 
lt'ngth, rntll 1(", Wllh rt'Clll-..,Pc! book'" Illl't',dc,cl.·),·c, 
covl.'nd '",ith dl',titl.tlv prlH'Ul'VPÜ "Pll\('", jOl"dlll!\\ 

of gpmmu](' c('nrPled witlllll d cr,'lp.lik(' dt>pt. <,<,IOll 

forw,d hy ~,Lmt ÎI\f, t;"llIl11o,.,cl.'rf'<, ~gLlE~<.d!~!JJ,,! !Ldtt.:Lilotllll" 
1I~ h Ge mm'') c; (' l" r E' 1 (' n p, 1 Il 1 P',', t h..r \ 3 () Il Il\ , 1 () ( Il Il' 

didm,'tpl" a Imos t do> 1 <lI l',C' a', !,P i cu] (' 1 ('nr,t Il, 
rotulps without rC'CUl ','d l)(IllYS. 111('1' . .1',(' 1"1 (", 
smooth or <'pincd, ",piuv!'> not prrJcul'\'('d, 

15.1 

15b 

gemmule Ilot a,> ,Ihovl' tpJlyd,i! 101. l', 

Gemmoo.,c1prf> 1(>l1!"tll 1(><". th.tfl or ('qll,d to rotl\h· 
diametc'L roLul<',> det'ply inci<,f'd to fonn no Illon' 
than 12 lon~ IdyS " 
Gf'mmosclE'rp l('I1f,th grc',ltf'r thdll rotulE> diillIlf't(·r, 
rotul{'s normally w<dkly inci.spd, [orndlig 13 or 
more scrratiollS 

*Note that in EU:loWUo, mackayi, the sllort('r cluse; of '>pJ(ltI( .. , (.Ill ht· 
interpreted as both mlcro.scleres and g('llIIno',clerps TtH' ~,pjcul(>'J [lr(> 
indistinguïsbable trom those ~,ll!"raul\ding thp gemmulp, but .Ir<' a]wdV'. pl(",('llt 
in th· ab.sence of gemmule5 and arE' distributed throughOlll: tl)(· '>pong(' t l ',',Il' 
Theretore, they may he correctly interpretpd il'> rq;ll]dr mir'ro',I']'·j'('<, whl<h 
are al50 used in the construction of the !,/'mmule 
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Key to spicules (excluding gemmoscleres) of freshwater sponge...§. 
occurring in Eastern Canada 

M<'gd<,C I ('fPC, c,rlloot h 
Mf'/j.t<,c!pn'c, spirwù. 
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.... 2 
.5 

Microc,cll'rp'> pfpc,E'nt 
Micro!>cl('rv<, ah<,tnt 

.3 
Eunapius fraeilis & Ephyoatia &PP 

Micfoc,c!pn'c, rod-c,hdped .. 
Mjero<,clen'<; bi rotulatp 

Spongi lIa, !~ 

Corvonwy<,nl<l PVPI"f'ttl & Corvospongi lIa nOVdE'terrae 

Mlcroo..,c 1 ('1"(><' 

TJ(~pd If'-1 i kt" , 
Micro<,clt'n'<, 
dl the> t Ip'" 

"lIlooth or spar<,~ly spined, 
,H1d pn-dominant ly straight 
df·n'.Ply SpillE'O, espf'cially 
"tralght or curved.. . '" 

Spongilla aspino<,a 

Spongilla lacustris 

Mi C ro~,c J ('1"('& preS('nl· 
Mlcro<,c! .. n·<, nbspnt 

Micl'o'-,cl('n' spinps with terminal knobs; micro&clele 

6 
.8 

lt'ngtll r'IlIEIIl8 trom 53 to 118 J.Lm. 
Micfosc]prp Splnl'& pointed, usually 
1111 c\'o'-,c ]('1'(' 1 {'Ilgth ranging from ] 14 

Hetcromeyenia, 7 
strongly recurved, 
ro 270 tLm. Eunapius rnackayï' 

Mi{'\'o~('ll'lP "'pillt's dlsproportionately 10r.g at the 
C('lItPI- of t!lp spicule, rna>..llTIUm spinf> l.:mgth g\'e<1tpr 
th,Hl 01 p{l'l,il tn lI1:1ximUIII spicule width. mlcro,>c1E'n, 
\Pllp,th r.lIlf',lllf', fI'om 'd to 83 tLm IiH~~niél baileyi 
Micro .cl"1 (' ',piIH'" not cilspl'0pol'tionately long, 
Illd\.illlllill "11\11(' lPIlgth 1.,,>s thdn lllaximulll spicule 
\vidth, <.pllll'<. dl t lIIC! Iy 1 ('curved nE'.1r thl' tipS 
o! lhl' ~.pIC\l\(·, microsclplP l('ngth ranging 
f l'l1m !'} t (l Ils /..Lill Hpte1'olllpYl'llia tubisperrna 

g,1 Sp i IH". [lnlllt l'cl ,1Ild l'.Il'vl'd. tl~,lldll Y "pars!' or nh.,('nt 
IH'dl' till' ripe, nt thl' <'plcl.t1(' . .9 

Rh :"PIIIl''> h\\lllt ot' tnuwdté'd, dnd gpnt'rally stlaight, 
Oltl'l1 d"I1'.l'\V l'OVe'\' the tlps of thE' spicule" Trochospongilla spp. 

<Id Spill"'> plllcurvl'd R,lctit~oneilla cr,ltl>I'ifonois & Anhetpromeyenia spp 
lIh SpllH'S not proc\lrvt~d. hoth SlIlooth dncl v.11'iaol)' 

<,pllH'll ml'gd<,clc'!,(H-. o[tpn prespnt in the S.:1me 
'lpCCillH'11 ..... Ephydatia spp, 

'\Noll' Ihat the microsclen·s of Eunapi\ls ITInckayi occur as a second class 
of ~plCl.ll·S which Hi"e shorter, more densply spined, and more abundant th an 
li\{' IllPE,u;cll>res, although trdnsitional forrns Illély be present 



• PLATES I-IV: Freshwater sponge slUJ~Jlli~ 

PLATE 1: 

Figures 1-4. Megascleres of freshwater sponges (Scale bar=20 pm) 

Fig.!, Eunapius fragilis and ~ponlli}~ spp.; Flg.2, tt~ti'LQJnIT~lJiil spp.; 

Fig.3, IQ.b..ydatla !)1uelleri; Fig.4, Trochos.flonglll_él spp.; 

Fig.S, Anheteromeven1a spp. and Radi_lliPong11la çrat~riJ9IJD15; 

Fig.6, Anheteromevenia rvderi pictouensis. 
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PLATE II: 

Figures 1-4. Eunapius mackayi spicules (Scale bar~30 ~m). 

Figs.1-2, Typical megascleres; Fig.3, "Spongilla johall~eni" spicules; 

Fig.4, Microsclere-gemmoscleres. 
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PLATE 1 II: 

Figurps 1-5. Microscleres of freshwater sponges (Scale bar=20 ~m). 

Fig.l, Spongilla lacustris; Fig.2, Spongilla aspinosa; Fig.3, Corvomeyenia 

everetti and Corvospongilla novaeterrae; Fig.4, Heteromevenia tubisperma; 

Fig.5, Heteromeyenia baileyi. 

Figure 6. Foramen of Heteromevenia tubisperma gemmule (Scale bar=100 ~m). 

Figures 7- 12. Gemmoscleres of freshwater sponges. Fig.7, Trochospongilla 

horrida (Scale bar=20 #m); Fig.8. Trochospongillq pennsylvanica (scale 

bar=20 ~m); Fig.9, .$.Q9ngilla lacustris (Scale bar=IO ).lm); 

Fig.IO, Radiospongilla crateriformis (Scale bar=IO~m); 

Fig.ll, Heteromeyenla tubisperma (Scale bar=20 ~m); Fig.12, Heteromeyenia 

bailevi (Scale bar=20 #m) . 
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PlATE IV: 

F:gures 1-11. Gemmoscleres of freshwater sponges. Fig.l, Ephydatia 

fluviatilis (Scale bar"'20 j.tm); Fig.2, Ephydatia !Tluelleri (Scale bar=20 j.tm); 

Fig.3, Malformed gemmoscleres of t. ITIuelleri (Scale bar=20j.tm); 

Fig.4, !nheterome~enia argyrosperma (Scale bar=50 j.tm); 

Figures 5-7. Anheteromeyenia r.yderi gemmoscleres (Scale bar=30 j.tm). 

Fig.5, Short blrotulate; Fig.6, Long birotulate; Fig.7, 8. ryderi macouni, 

~hort and long blrotulatesj 

Figures 8-9. fynapius fragilis gemmoscleres (Scale bar=20 j.tm). 

Fig.8, Transitional gemmosclere-megasclere; Fig.9, typical gemmoscleres; 

fig.IO, Corvomeyenia everetti gemmoscleres (Scale bar=20 j.tm); 

Fig.11, Corvospongillg novaeterrae gemmoscleres (Scale bar=20 j.tm). 
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CONNECTING STATEMENT 

In Chapter IV, the results of a comprehen<;lV(l study of Hl\' fn'\hwdh'\ 

spange faur.a of Eastern Canada were prpsented. Freshwatf'" "'pon~les Wt'ft> iound 

ta bt> a much r,lOre common and dlvprse qroup than wa" ln,!lCatfld tly l'XLIIl! 

speCle~ records, but thlS was expectcd glven ()) thr ldlk of prpV](lll" 

a q LI a tic 1 n ver t e b rat e s LI r vey s, and (2) the W 1 der a WI P 0 f h ,1 h Jt ù h d n d 

ecological condltlons eXlstlng wlthln the reglon. 

Chapter V examines the ectoproct b,'yozoan fauna OCCllrrlrl<j ln f .\\tl'rn 

Canadliln inland waters. Like the spolIgll11ds, thl~ group ha~ n~lelv\'d v!'ry 

little attention, and rplatlVely few Canadlar ecords eXl~t. Thl~ chapt!'" 

presents new information concernlng the taxonomy, llIorphol()~IY, dlStl'1but Ion, 

and eco10gy of Eastern Canadlan freshwater bryoloans 
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CHAPTER V 

Taxonomy, distribution and ecology 

of the freshwater bryozoans (Ectoprocta) 

of Eastern Canada 
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Abstract 

A recp~t survey of the freshwater ecloproct bryoloans of last~rn 

Canada (From Ontario to Newfoundland) rerorded 14 Spetles in the region. 

representlnq almost 60% of the total number of ~peCles known from North 

America. The bryozoans Lophopodella C::Ès..Leri and .tottD~JJ.i! Çr.:f'ÇJ~ are new to 

Canada. Plumatella fruticosé.! is recorded From Eastern Canada tor the f1r~t 

time. Detailed notes on the taxonomy, morphology, d1strlbution and ecology 

of each Eastern Canadlan species are given. A taxonomie key to the Eastern 

Canadian freshwater bryozoans, includlng a key ta statoblasts, IS pre~ented. 
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Introduct i lin 

Freshwater bryozoans (Ectoprocta) are common, sessile, filter-feeding 

organisms found attached to submerged surfaces in a wide variety of inland 

water habItats. As a group, they are widely distributed (Bushnell 1973), 

may dominate eplbenthic and littoral communities in biomass (Bushnell et li. 

1987; Raddum and Johnsen 1983), and contribute significantly to the 

recyelln~ of pho~phorus and nitrogen in small lentic habitats (Job 1976; 

Sorensen et QI. 1986). Encrusting bryozoan colonies may foul boats, fishnets 

(Jonasson 1963), and fish culture cages (Greenland et li. 1988), and 

obstruet the pipes and conduits of water supplies (Shrivastava and Rao 1985) 

and nuelear power installations (Aprosi 1988; Pourcher and d'Hondt 1987). 

However, they have reeelved 1itt1e attention and are among tha poorest known 

faunal groups in Canada. This may be largply due to difficu1ties in species 

identification, and the ldek of useful taxonomie and ecological information 

on species occurring in Canadian waters. 

There are about 24 described species of freshwater bryozoans in North 

America (Wood 1991). It was expected that a diverse group of freshwater 

bryozoans would be found in rastern Canada, due to the diversity and 

abundance of freshwater habitats and the wide range of ecological conditions 

in the region. Ta test this hypothesis, specimens were obtained from various 

parts of Ontario, Quebee, New Brunswick, Prince Edward Island, and 

Newfoundland, representing a general survey of the freshwater bryozoan fauna 

of Eastern Canada. ThlS survey invo1ved a detailed examination of the 

morphology. taxonomy, distribution, and ecology of each identified species. 

Preliminary results obtained from Quebec have already been reported 

elsewhere (Ricciardi and Lewis 1991). 
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Materials and Methods 

1 collected specimens from May to November, 1989-1991, From various 

localities in southern Quebec and eastern Ontdrlo. Addltional specImens werr 

obtainE'd from the collections of museums and lIniversities. The sources are 

listed below, and abbreviations are given, where applicable, for future 

reference to specimens from the se collections: 

Canadian Museum of Nature (formerly National MIlSèU~ of 
Canada) (CMN; NMC) 

Department of Entomology (Lac St-Louis collectionj, 
McGill University 

New Brunswick Museum (NBM) 

Redpath Museum, McGill University 

Royal Ontario Museum (ROM) 

Specimens in my personal collection have been given the prefix "AR", 

In total, approximately 500 specimens from Eastern Canada were examined. 

1 measured water quality of most of the collection sites in Quebec and 

Ontario; temperature and pH were measured on site, using a Flsher ~2rcury 

thermometer and a Cole-Parmer digital pH meter (model 05941-20), 

respectively. Wate',' samplps were transported back ta a lab or field station 

to measure calcium and magnesium hardness (as CaCO] and MgCOJ , respectively), 

using a chemical test kit (LaMotte Chemical Products Co.). Water qllality 

data from New Brunswick were obtained from D.F. McAlpine (New Brunswick 

Museum) . 

Methods of preservatio~ and preparation generally follow Wood (1989). 

Statoblast and zooecial measurements were made using a Numonics 2200 

digitizing tablet and SigmaScan (version 3.92, Jandel Scientific) software. 

Results anq Discussion 

In total, 14 species of freshwater bryozoans, representing 2 classes 

and 6 families, were collected from various regions in Eastern Canada (Table 
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1; Table 2). These species comprise 58% of the total number of described 

species in North America, indicating that freshwater bryoLoans are a well­

represented and much more diverse group in Eastern Canada than previous 

records would lndicate. This is by no means a definitive picture of the 

bryozoan fauna of Eastern Canada. Given annual and seasonal population 

fluctuations, as well as large areas in Eastern Canada whose aquatic 

invertebrate fauna has generally been poorly surveyed, further investigation 

would certainly reveal more species throughout the region. 

Table 1: Classification of freshwater bryozoans occurring in Eastern Canada. 

Phylum Ectoprocta 

Class Phylactolaemata 

Family Fredericellidae 
1 Fredericella indica Annandale 1909 

Family Plumatellidae 
2 Plumatella casmiana Oka 1907 
3 Plumatella emarginata Allman 1844 
4 Plumatella fruticosa Allman 1844 
5 Plumatella fungosa (Pallas 1768) 
6 Plumatella orbisperma Kellicott 1882 
7 Plumatella repens (Linnaeus 1758) 
8 Plumatella reticulata Wood 1988 
9 Hyalinella QYDctata (Hancock 1850) 

Family Lophopodidae 
10 lophopodella carteri (Hyatt 1866) 

Family Pectinatellidae 
Il Pectinatel1a magnifica (leidy 1851) 

Family Cristatellidae 
12 Cristatella mucedo Cuv;pr 1798 
Class Gymnolaemata 

13 
14 

Order Ctenostomata 
Family Paludicellidae 

Paludicella articulata (Ehrenberg 1831) 
Pottsiella erecta (Potts 1884) 



104 

Table 2. Distribution of Eastern Canadian fr~shwater bryozoans . 
Species codes 

Province 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Ontario * * * * -A * * * * * * 
Quebec * * * * * * * * * * * * * 
New Brunswi ck * * * * * 
Prince Edward Island * * 
Newfoundland * 
(* Species codes refer ta numbered species in Table 1.) 

---_.---
A full description of each species, including notes on taxonomy, 

ecology, and distribution in Eastern Canada, is presented below. A key to 

Eastern Canadian sppcies follows. Figures are provided; in sorne ca~es, 

individual figures rnay apply ta two or more specip~ which share th~ ~amp 

illustrated characters. Synonyms are limited ta those published for Eastern 

Canada. Water quality data is provided for active, living colonies, rather 

than for the more resistant statoblast phase. 

Fredericella indica Annandale 1909 

Pl.I,Fig.3; Pl.IV,Figs.7-9 

Fredericella regina Odell 1899 

Fredericella sultana Huntsman 1913; White 1915; Rogick 1937 

Fredericella indica Ricciardi and Lewis 1991 

Descriptioll of Eastern Canadian specimens 

Colony dendritic with recumbent, or free and erect antler-shaped 

branches (Pl.I, Fig.3); recumbent branches are keeled; erect branches are 
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without a keel. ECtOCy5t brown or grey, lightly to heavily encrusted. 

Fxtended lophophore circular in outline. Statoblûsts without annulus, non­

buoyant, elongated-oval or kidney-shaped in outline (Pl.IV, Figs.7-9); 

surfaces of both valves are marked extensively with a uniform pattern of 

smal1 hexagonal pits (resembling the surface of a golf ball) clearly visible 

when a dried valve i5 examined under a microscope; in some specimens, the 

pitting is reduced in size or dept~, or is replaced by a light reticulation. 

Statoblasts occur in both free and ad~erent branches; 1-3 statoblasts may be 

present in each zooid; statoblast length=413-500-550 t-Lm (25 counts, 

std.dev.=38.6), width=149-204-278 t-Lm (25 counts, std.dev.=33.8). 

Taxonomy 

Wood and Backus (1991) have presented morphologir.al and genetic 

evidence that North American and European forms of Fredericelld sultana are 

different species. Both forms are easily separated by the surface patterning 

of the statoblast. fredericella indica has a pitted or reticulated 

statoblast, whereas f. sultana has a smooth statoblast without any distinct 

surface marking. The surface pattern of the E. indica statoblast is best 

observed on a dried valve, since the valve may appear smooth when wetted. 

Some specimens from Ile Perrot, Quebec (AR21B, AR32B, AR122B) have lightly 

reticulated valves without any pitting. Thes~ specimens grow in the same 

habitat as, dnd sometimes in the immediate vicinity of, colonies VJhich have 

pitted statoblasts. 

All known Canadian specimens of Fredericel19 have the characteristic 

statoblasts of f. indica. 

Habitat and general ecology 

Fredericel1a indica was found to occur in lentie dnd lotie habitats in 
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the following water quality conditions: temperature=4-26'C, pH=6.1-9.4, 

calcium=0-78 mg/L, magnesium=2-70 mg/L. The species lS clearly eurytopic 

with respect to water temperature and pH. Livlng colonH's have hepn found to 

tolerate temperatures of 1.5-2°( under an 1ce-covered lake throu~lhollt the 

winter (Bushnell 1966). The hlghest temperature recordrd for the ~pecles is 

32°( ([veritt 1975). 1 have collected several livlng colonles From wdter of 

pH=9.4 in the St. Lawrence River near Ile Prrrot, representlng a new 

tolerance llmit for the species. Fredericella indica has been found in pH as 

low as 4.7 (Everitt 1975). 

ln Quebec, Fredericella indic~ is commonly associatect with thp 

bryozoans Plumatel~ reticulata and paludlcella articulata, and thl~ sponges 

Eunapius fraqilis and .ti>ill'.datia muelleri. It is one of the most common 

epizoic species on bivalves (Bushnell 1966; Curry g.1 .91. 1981), and occurs 

on the shells of up to 70% of living unionid mussels, E11 iptio cOJl}Q..l<:lnat~, 

in sorne lakes ln southern Quebec. 

The erect growth form of f. indica has several ecologital advantages: 

(I) it allows the colony to escape fouling and siltation, e.g., from their 

own fecal wastes; (2) it may lessen competition for space and food; (3) it 

allows colonization of a greater variety of substrates, e.g., the muddy 

bottom sediments of lakes (Bushnell 1966), and (4) it allows dispersal by 

fragmentation (Wood 1973). These advanta~es are shared by other bryoLoans 

(e.g., Paludicella articulata) and sponges (e.g., Spongilla liL(!l21rlS) which 

have erect or free-branching growth forms. 

Distribution in Eastern Canada 

Ontario (Odell 1899; Huntsman 1913; White 1915; Rogick 1937), 

Queb~c (Ricciardi and Lewis 1991). 

Fredericella jndica ;s one of the most common and widespread bryozoans 
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in Quebec and Ontario, and can be expected to occur throughout the Eastern 

Canadian region. 

Pl umate lli casmi ana Oka 1907 

Pl.I,Fig.2; Pl.III,Figs.I-5; Pl.IV,Fig.4 

Plumatella casmlana Rogick 1943 

Description of Eastern Canadian specimen~ 

Colony compact, dendritic, entirely recumbent; colonial branches tend 

to radlate from a common point of origin. Ectocyst brown or grey, semi­

translucent or opaque, normally heavily encrusted and somewhat brittle. 

strongly keeled, furrowed at zooecial tips (Pl.l, Fig.2). Zooids crowded, 

often partially fused; septa usually present. 

Floatoblasts of two types may be present: the first type is thick­

walled, buoyant, and often has a pointedly-convex ventral capsule (Pl.III, 

Figs.1-3); the second type, termed a leptoblast, is thin-walled, non­

buoyant, has a unifarmly thin annulus, and is twice as long as wide (Pl.III, 

Figs.4-5). Both types are symmetrical in lateral outline, and have 

extensive, aval fenestrae; the fenestral length is dt least 1.5 times its 

width. Measurements of the thick-walled floatablast are as follows: 

length=297-(323)-340J.lm (15 counts, std.dev.=14.3), width=184-(202)-222 J.lm 

(15 counts, std.dev.=9.0), dorsal fenestra length=167-(l91)-213 J.lm (15 

counts, std.dev.=13.0), width=1l4-(l27)-140 J.lm (15 counts, std.dev.=8.3); 

ventral fenestra length=179-(235)-271 J.lm (15 counts, std.dev.=23.0), 

width=138-(158)-177 j1m {15 counts, std.dev.=12.0}. Leptoblasts were not 

found in the few Eastern Canadian specimens that were collected. Bushnell 

(1965) gives the followlng measurements for Michigan f. casmiana 

leptoblasts: length=340-430 j1m, width=160-220 j1m. 



108 

Sessoblasts are round or oval (Pl.IV, Flg.4); the frontal valve is 

mostly smooth, but sometimes has a conspicuous, central ral~ed tuberclr; 

lamella typically very thin, norrnally less than 40 1.Lm 111 wldth, and onentrd 

perpendicular ta the sub;trate; sessobldst length (lnrlu(hnq ldfllPllc1)' 

441-(463)- 478 tLm (15 counts, std.dev.-=19.8), wldth (lnclud1rlg lal11l'11a)-272 

(321)-366 tLm (15 counts, std.dev.=47.1), lamella wldth-,24 (35) 471.L1ll (19 

counts, std.dev.=8.0). 

Bushnell and Wood (1971) deseribe honeycombllke E. ~~_SJ!tL(Ln_d C01()nle~ 

derived from the fusion of erect, densely crowded zOùld5; these colotl1e~ 

have not yet been found among Eastern Canadian specImens of thlS specles. 

Taxonomv 

The presence of leptoblasts, found in no other bryozoan, insures 

correct identification of f. casmiana. The extensive, oval fenestrae of the 

floatoblasts, with an average length/width ratio of at least 1.5, 15 a key 

feature of the species (Wood 1991). 

Habitat and general ecolosy 

Luxuriant colonies of f. casmiana have been reported to foul fish 

culture cages, impeding water Flow and thus adversely affecting fish growth 

(Greenland et al. 1988). The species is fOIJnd in both lentlc and lotle 

habitats, with a preference for al kal ine wat.ers (Bushnell 1968). In Quebec, 

colonies occur on limestone channel markers in the St. Lav/rence River, in 

areas where the pH is as high as 9.0. 

In most plumatellid bryozoans, floatoblasts serve as dlspersal agents 

and sessoblasts have bath overwintering and recruitment functions (Karlson 

1991; Pourcher and d'Hondt 1987; Raddum 1981). However, f. cas~~na 

sessoblasts are formed only in response to adverse environmental conditions; 
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they often complete development when the parent colony has deteriorated, and 

conserve favorable substrate durlng unfavourable periods for future 

generatlons (Wood 1973). The functions of dispersal and recruitment are 

dlVlded among both types of E. casmiana's floatoblasts. The thick-walled, 

buoyant flodtoblast hds dispersal capabilityj the thin-walled, non-buoyant 

leptobldst is produced ln the early part of the growing season (Rogick 1943) 

and germinates immedlately after release from the colony (Mukai et li. 

1983), thereby serving as a mechanism of colonial recruitment during 

favourablp periods. 

Distribution in Eastern Canada 

Ontario (Rogick 1943), Quebec. 

In Ontario, E. casmiana has been collected from Lake Erie (Rogick 

1943) and the Grand River at Caledonia (ROM K-5). In Quebec, where it was 

pre~iously unrecorded, f. casmiana is rare and occurs in the St. Lawrence 

River near the Island of Montreal (ARIIBj AR25B). 

Plumatella emarginata Allman 1844 

P1.I,Fig.2; Pl.IlI,Figs.15-17; Pl.IV,Figs.2,6 

Plumatella diffusa Osler 1883 

Plumatella pnnceps var. emarginata Oavenport 1904 

Plumatella repen~ var. ~marginata Rogick 1937 

Plumatella emarginata Huntsman 1913; White 1915 

Description of Eastern Canadian specimens 

Colony dendritic, zooids recumbent or erect; ectocyst brown or grey, 

translucent to opaque, lightly to heavily encrusted; recumbent tl)'anches 

usually keeled (Pl.I, Fig.2); septa present at the junction of l'very branch; 
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branches may be fused; in rare cases, the upright tips of many branches are 

fused together to form a honeycomblike Olass. Floaloblasts (Pl.III. ~lgs.15· 

17) oval, wlth a distlnctly f~attened ~orsal valve and a conravc ventral 

valve, giving the floatoblast a strongly dsymmetrical ldtrrcll outlinr; 

dorsal annulus 1S extensive. leaving only a small fenestra uncovpred, 

maximum width of dorsal annulus IS at least as great as the lenglh of the 

dorsal fenestra; annulus often with a sllvE'ry sheen. lE's~ cOlllmonly wlth a 

bronze sheen; floatoblast length=382-(422)-460 ~m (25 cOllnts. 

std.dev.=18.3), wldth=200-(237)-258 ~m (25 counts, std.dev.=13.7); dorsal 

fenestra length=84-(126)-150~m, width=58-(95)-123 JLfTI (25 caunts, 

std.dev.=16.2); ventral fenestra length=196-(223)-250 JLOl (25 cOllnts, 

std.dev.=13), width=169-(l88)-210 JLm (25 counts, std.dcv.=11.4). 

Sessoblasts (Pl.IV, Figs.2,6) round or aval: frontal valve lIniformly 

granular, densely covered with large dorsal tllbercles vlslble under 

high Olagnification (40X); lamella of highly variable wldlh; sessoblast 

length (including lamella)=401-(453)-513 JLm (10 counts, std.dev.=52.3), 

width (including lamella)=264-(354)-414 JLm (10 counts, std.dev.~52.3); 

lamella width=33-(52)-60JLm (10 counts, std.dev.=lO.7). 

Ti.xonomy 

Plumatella emarginata closely resembles its congener f. reticulata, 

but emarginata's strongly asymmetrical floatoblast and smooth ~essoblast 

(lacking the network of ridges present on f. reticulata's sessoblast) 

clearly distinguishes the species. 

Habitat and general ecology 

Plum~tella emarginata is found predominantly in streams or waveswept 

areas of lakes. It often grows luxuriantly on the tops of rocks in fast-
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slowing streams. In calm, lentic habitats, f. emarginata grows on the 

underside of submerged surfaces, even in shaded areas; since the colony 

commonly occuples upper, exposed surfaces in runnlng water (with Fecal 

wastes and other debris belng washed away by the current), the preferred 

position on the substrate is likely designed to avoid fouling or siltation, 

rather thdn to avold light or competition with periphyton. 

Specimens of f. emarginata were collected from the following water 

quality conditions: temperature=14-21oC, pH=7.0-8.4, calcium=20-68 mg/L, 

magnesium=20-28 mg/L. 

Distribution in Eastern Canada 

Ontario (Oavenport 1904; Huntsman 1913; White 1915; Rogick 1937), 

Quebec, Prince Edward Island. 

~lmatellg emargindta has not been previously recorded from Quebec or 

Prince Edward Island. In Quebec, 1 collected several specimens From lake 

outflows in the Laurentian region near Morin Heights, and as far south as 

the Chateauguay River near Huntington. 1 have also obtained a specimen From 

a pond at Southport, Prince Edward Island. 

Plumatella fruticosa Allman 1844 

P1.I,Figs.3; P1.III,Figs.12-14; Pl.IV,Figs.1,5 

Plumatella repens var. fruticosa Rogick 1935 

Descriptlon of Eastern Canadian specimens 

Colony dendritic; zooecial branches recumbent with upright tips or 

growing free of the substrate (Pl.I, Fig.3); ectocyst ligntly to moderately 

encrusted; recumbent branches with keel; no visible septa; zooecial diameter 

ranges From 250-(339)-460 ~m (14 counts, std.dev.=59.0). Both floatoblasts 
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(Pl.II!, Flg~.12-14) and sessoblasts (Pl.IV. FlgS.1.5) drE' 10n'1 dnd nat'row. 

and strongly asymmetric ln lateral view; statoblast lenqth 15 lIS\ldlly 

greater than twic.e the width. The dorsal surface of thr floatobld<;t 1<, 

flattened or even slightly concave. the dorSdl fE'nest\'a le, vl..'ry nalTOW; th!..' 

ventral ~urface is convex, and the ventral fenrstt'd 1~ lon~l and oval; both 

dorsal and ventral fenestrae have a length/width ratlo qreatpf than 2. lhp 

annulus is covered wlth either a bronze Ot' silvery sheen. Statohldst 

length=385-(443)-563 jim (20 counts, std.dev.~51), wldth-179 (200) 226/..tnl (20 

counts, std.dev.=42.9); dorsal fenestra length=191-(232) 349 J.lfll (16 (Ollnt~, 

std.dev.=<35.5jim), width=54-(78)-128j.lm (16 counts, !:>td.dev.~18); ventral 

fenestra length~277-(290)-378 /.lm (20 counts, std.dev.:39), width=96-(138)-

163/.lm (20 counts, std.dev.=17.3). 

Sessoblasts are broadly aval, almost rectangular; the frontal valve i~ 

covered with lrregular tubercles, sometimes glving lt a rctlculatpd 

appearance; the lamella is sclerotlzed and conspicuously retlculated, ha~ 

wavy serrated margins, and widens at the poles; sessoblast length (lncludlng 

lamella)=445-(504)-582/.lm (20 counts, std.dev.=-30.7), wldth (lncludlnq 

lamella)=236-{273)-315J.lm (20 counts, std.dev.=20.3); lamella wlclth=32-(67) 

97/.lm (20 counts, strl.dev.::11.2). 

Taxonomy 

The zooecia of this species resemble those of Frflder~~~Jla 1n~_}çil:, but 

the statoblasts, with their distinct annulus, are easlly dl~tingul~hed from 

those of E. indica. The combined statoblast characterl~tics (large 

lengthjwidth ratio, strong asymmetry of floatobla~t and ~essobldst, narrow 

fenestra on dorsal floatoblast valve) dlstingulsh E. (rIJ11~Q~j! from all 

other species. 

Sorne authors consider the presence of serrated looeclal branches 
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ln e. frJlt1.l:_Q5_il to be taxonomlcally impol tant; the serrations result From 

the buddlng and successIve sheddlng of newly formed zooids. This feature i~ 

not sren ln Quebec speclmens, and is apparently uncommon in North America 

(Bushnf~ll 1968). 

U~blt~t and general ecolo~ 

PJLli~~1~_4 frutlcos~ was collected from two Quebec lake outflows of 

pH'6.1-6.3 in a temperature of 10"C, where it was associated with other 

bryoloans, Cnst.ê!tell_ê! !!1.lli=f90 and Fredericella jndica, and the sponge 

~lli2!19.1J.L! lQ~!I<;t,=-l~. fhe species was al 50 fOU'1d in a northern New Brunswick 

lake in the followlng water quality conditlons: temperature=18.5-21.5°C, 

pH=7.7-8.5, calclum=7.7-8.1 mg/L, magnesium=1.0-1.2 mg/L, potasslum=O.3 

mg/L, sodium~1.6-1.7 mg/L; also occurring in this lake were Plumatella 

flHl9.Q5 a and E. repens. 

E~matella frutic9s~ occurs pr:marily in cold, holarctic lakes and 

streams, partlcularly in montane regions (Bushnell 1968), in pH as low as 

5.7 (Bushnell 1966). 

Distribution in Eastern Canada 

Quebec, New Brunswick 

plllmat~lla frillLicosa is reported From Eastern Canada for the first 

time. The only other record of this species in Canada îs From Vancouver 

Island (Carl 1943). Rogick (1935) reported the species From the western 

basin of Lake Erie. The species is known From Lac Demarest (AR145B) and Lac 

Minette, in Parc Mastigouche, Quebec, and From Mecormack Lake, Restigouche 

County, New Brunswick (AR162B). 

1 



Plumatella fungosa Pallas 1768 

Pl.I,Fig.5; Pl.III,Figs.6-7,9; Pl.IV,Figs.2,6 

Plumatella fungo~ White 1915 

Description of Eastern Canadian specimens 
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Mature colony compact; branches fused throughout their length; often 

growing as an erect honeycomblike or fungcid mass (Pl.l, Fig.3). Ectocyst 

brown or colorless, transparent to opaque, normally only lightly encrusted; 

conspicuous dark septa usually present; recumbent branches may be weakly 

keeled. Floatoblasts (Pl.III, Figs.6-7) dre round to aval, and strangly 

asymmetric in lateral view due to an inflated ventral capsule, which is 

often pointed; floatoblast length;270-(327)-388 ~m (40 counts, 

std.dev.=17.5), width=211-(240)-273 ~m (40 counts, std.dpv.=11.6); dorsal 

fenestra length=106-(154)-202 ~m (40 count~, std.dev.=11.9), width=lOO­

(147)-183 ~m, (40 counts, std.dev.~13.8); ventral fenestra length=167-(216)-

252 ~m (40 counts, std.dev.=12.0), width=139-(182)-227 ~m (40 counts, 

std.dev.=13.3). 

Sessoblasts are round to oval (Pl.IV, Figs.2,6), normally with a wide 

lamella; sessoblast length (including lamella)=391-(445)-502 ~m (14 (ounts, 

std.dev.=23.3), width (including lamel1a)=277-(335)-411 ~m (14 counts, 

std.dev.=30.2), lamella width=-29-(46)-64~m (14 counts, std.dev.~6.0). lhe 

surface of both the sessoblast and the floatoblast i~ covered with a raised 

reticulation and interstitial tubercles (Geimer and MJssard 1986; Mundy 

1980) very similar ta that which occurs on the statoblasts of llilmatell~ 

repens and f. orbisperma (Ricciardi and W00d 1992; Chapter II), and 

discernible only under high magnification. 
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~.x.onomy 

The conspicuous fungoid mass of adherent zooids is a characteristic 

feature of Plumatella fungosa; on1y f. cas~iana and f. emargindta are known 

to occasionally produee similar colonies. In such cases, statoblast features 

may easily distinguish the speeies. 

HabitJl and general ecolggy 

Plumatella funqosa is found primari1y on firm substrates in stagnant, 

eutrophie waters. Eastern Canadian specimens are known from the following 

water qua1ity conditions: temperature=15-23°C, pH=7.1-8.6, calcium=7.7-7.8 

mg/L, magnesium=I.0-70.0 mg/L. Plumatella fungosa grows very prolifically 

with biomass densities up ta 1600 g/m2 (Job 1976, Jonasson 1963), and plays 

a significant role in the removal of nitrogen (Job 1976) and the release of 

phosphorus (Sorensen et ~. 1986) in the water column of smal1 1akes. It can 

tolerate highly polluted conditions, including exposure to extensive heavy 

metal and PCB contamination (Henry et il. 1989). Large encrustations of f. 
fungosa foul boats and fishnets (Jonassen 1963), and obstruct the coo1in9 

circuits of nucle~r power stations in Europe (Aprosi 1988; Pourcher and 

d'Hondt 1987). In Lac St-Louis (St. Lawrence River, Quebec), f. fungosa is 

associated with recently established populations of zebra mussels, Dreissena 

polymorpha (Bivalvia: Dreissenidae). 

Distribution in Eastern Canada 

Ontario (White 1915), Quebec, New Brunswick, Prince Edward Island. 

The only published record of Plumatella fungosa in Eastern Canada i5 

from Georgian Bay, Ontario (White 1915). 1 have obtained a specimen (ARI61B) 

from Wolf Island (St. Lawrence River) near Kingston, Ontario. In Quebec, 1 

have collected specimens from the following locations: Lac Macdonald and Lac 

1 
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Carruther (AR60S), near Lachute; Ile Perrot (ARI05B,I06B) and lac St-Louis 

(ARI28B,129B), near the Island of Montreal; Lac Hertel (ARI39B) near Mt. St­

Hilaire; and Parc d'Avignon (AR154B) near Huntington. In New Brllnswick, the 

species occurs in Mecormack Lake (Restigouche Co.) (AR163B). The 5pecie~ is 

also found in a pond at Southport, Prince Edward Island (AR141B). 

Plumatella orbisperma Kellicott 1882 

Pl.II, Fig.l; Pl.III, Figs.3,10-11 

Plumatella orbisperma Ricciardi and Wood 1992 

Description of Eastern Canadian specimens 

Colony dichotomously branched, mostly recumbent; polypides in erect 

clusters of 2 to 7 (Pl.II, Fig.1), usually connected by only a narrow 

stolon. Ectocyst soft, gelatinous, transparent, swollen, without keeling or 

encrustation; septa absent. Floatoblasts are circular (length/width 

ratio=1.07-1.11), biconvex and generally symmetrical in lateral view; the 

ventral capsule is pointed (Pl.III, Fig.3). The annulus is thin on both the 

dorsal and ventral surfaces (Pl.III, Figs.10-11); the average dorsal and 

ventral annulus width are less than 18% and 11% of the floatoblast length, 

respectively. Floatoblast length-320-(332)-336 ~m (6 counts, std.dev.=6.1), 

width=288-(300)-304 (6 counts, std.dev.=6.1); dorsal fenestra length=192-

(213)-240 ~m (6 counts, std.dev.=17.7), width=192-(203)-208 ~m (6 counts, 

std.dev.=7.5); ventral fenestra length=240-(257)-272 ~m (6 counts, 

std.dev.=9.7), width~224-(232)-256~m (6 counts, std.dev.=12.2). Sessoblasts 

are circular; sessoblast length (including lamella)=528-(549)-576 ~m 

(3 counts), width (including lamella)=410-(429)-448 ~m (3 counts); average 

length/width ratio=1.2. 

The dorsal and ventral fenestrae of the floatoblast and the frontal 
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valve of the sessoblast are covered with tubercles which are prominent near 

the periphery, but disappear toward the center. The tubercles are enclosed 

in a lightly raised reticulation~ visible with scannin~-el~ctron microscopy, 

very similar to that which occurs on the statoblasts of certain other 

Plumatella species. 

Taxonomy 

This species is closely allied with Plumatella repens and E. fungosa 

(Ricciardi and Wood 1992; Chapter II). The soft, swollen ectocyst resembles 

that of Hyalinella punctata, but the floatoblasts easily distinguish the 

species, and se~~~blasts are absent in H. punctata. The lateral symmetry of 

the floatoblast and the lack of zooecial sept a in E. orbisperma easily 

separa te it from hyaline forms of E. fungosa. The eombination of ereet, 

clustered polypides, and the round floatoblast with its thin annulus and 

pointed ventral capsule distinguish E. orbisperma from hyaline forms of E. 
repens. 

Habitat and general ecology 

Plumatella orbisperm~ has on1y been found in calm, standing waters 

rich ln macrophytes, algae, and organic material (Bushnell 1974), with a 

mean pH of 7.3 (Bushnell 1966). 

Distribution in Eastern Canada 

Ontario (Ricciardi and Wood 1992). 

In Canada, Plumatelli orbisperma is known only from Go Home Lake, 

Georgian Bay, Ontario (ROM K-13). It is probably mueh more widespread than 

seant y records would indicate, and may oecur in a large number of scattered 

eutrophie ponds and lakes throughout the Great Lakes regian. 

1 



l Plumatella repens (Linnaeus 1758) 

Pl.l,Fig.l; Pl.III,Figs.6-7,8; Pl.IV,Figs.2,6 

Plumatella arethusa Osler 1883; Davenport 1904 
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Plumatella repens Odell 1899; Huntsman 1913; White 1915; Rogick 1937; 
Ricciardi and Lewis 1991 

Description of Eastern Canadian specimens 

Colony recumbent and dendritic, forming large, flat, spreading masses; 

in rare cases, branches are closely appressed and partially fused; ectocyst 

translucent to opaque, colorless or colored reddish-brown, normally 

unencrusted, sometimes lightly (never heavily) encrusted; a faint keel may 

be present; ~ooids usually filled with numerous floatoblasts. rloatoblasts 

round to broadly oval (Pl. III, Figs.6-7); valves symmetric in lateral view 

(Pl.III, Fig.8); minute tubercles interstitially enclosed in a raised 

reticulation (visible under high magnification) cover the dorsal and ventral 

fenestrae, and are prominent where the annulus and fenestra meet (Geimer and 

Massard 1986; Wood 1979). The dorsal fenestra is either round or slightly 

truncated, and variable in size. The ventral fenestra is roughly circular 

and relatively large. Floatoblast length=312-(367}-391 pm (20 counts, 

std.dev.=21.5), width=237-(251)-270 jlm (20 counts, std.dev.=7.4); dorsal 

fenestra length=128-(147)-157 Jlm (20 counts, std.dev.=10.3), width=137-

(149}-165 pm (20 counts, std.dev.=10.0); ventral fenestra length=206-(227)-

241 Jlm (20 counts, std.dev.=13.3), width=191-(l99)-209 Jlm (20 counts, 

std.dev.=7.0). 

Sessoblasts round ta aval (Pl.IV, Figs.2,6); lamella wide and usually 

parallel to the substratej tubercles on the frontal valve are enclosed in a 

faint reticulation similar to that which appears on the floatoblast, but 

only discernible with scanning-electron microscopy. Sessoblast length 

(including lamella)=347-(462)-474 #m (10 counts, std.dev.~16.8), width 



(including lamella)=336-(364)-392 ~m (10 counts. std.dev.=40.0); lamella 

width:49-(52)-54 ~m (10 counts, std.dev.=2.4). 

Taxonomy 
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The absence of septa, the generally unfused branches, and the 

symmetric floatoblast valves of Plumatella repens distinguish it f. fungosa. 

Hyaline forms of f. repens have a clear, transparent ectocyst, and may 

produce a round floatoblast with a thin dorsal and ventral annulus. These 

forms of f. repens are distinguished fro~ f. orbisperma by the following 

differences: (1) the polypides of f. repens are not arranged into erect 

clusters, unlike those of f. orbisperma; (2) the ventral floatoblast capsule 

is not as inflated or pointed as in f. orbisperma; (3) the floatoblast 

annulus, especially on the dorsal surface, is not as thin as in P.. 

orbisperma. On average, the dorsal annulus width is greater than 20% of the 

floatoblast length for P.. repens, but is less than 18% of the floatoblast 

length for P.. orbisperma. 

Habitat and general ecol~ 

Colonies of Plum~tella reRens are found from early May until late 

October in Eastern Canada, and have been collected from the following water 

quality conditions: t.emperature=17-23°C, pH=7.2-8.5, calcium=7.7-120.0 mg/L, 

magnesium=I.0-90.0 mg/L. Plumatella reppns is most often found associated 

with the bryozoans f. fungosâ, f. emarginata, and P.. reticulata, the sponge 

Eunapius fragilis, as well as larval caddisflies, Ceraclea nepha 

(Trichoptera: Leptoceridae), which are common predators of P.. repens in 

southern Quebec (Ricciardi and Lewis 1991). Colonies of P.. repens are found 

growing on a variety of substrates, including macrophytes, Vallisneria 

americana, Nymphaea tuberosa, Huphar variegatum, Pontederia sp., and 



1 
120 

Potamogeton sp. Like many other bryozoans, f. repens grows preferentially on 

the underside of submerged surfaces to escape fouling from periphyton, 

seston, and their own fecal wastes (Raddum ]98]). 

Distribution in Eastern Canada 

Ontario (Odell 1899; Davenport 1904; Huntsmdn 1913; White 1915; Rogick 

1937), Quebec (Ricciardi and Lewis 1991), New Brunswick. 

1 have obtained a specimen of E. repens from Mecormack Lake, 

Restigouche Co., New Brunswick (AR164B), which represents the first 

collection of this species from the province. 

Plumatella repen~ is widespread and common in North America (Bushnell 

1973), and can be expected to occur throughout Eastern Canada. 

Plumatella reticulata Wood 1988 

Pl.III, Figs.22-23; Pl .IV, Fig.3 

Description of Eastern Canadian specimens 

C010ny recumbent, with upright zooecial tips. [ctocyst dark brown, 

heavily sclerotized, trans1ucent ta opaque, lightly to heavily encrusted, 

distir.ctly keeled. Dark, conspicuous septa occur at the junction of each 

branch. Zooecial tips are furrowed. Crowded branches may be fused along a 

portion of their length. Floatoblasts oval ta broadly oval, valves 

approximately symmetrical in lateral view (Pl .III, Fig.23), float coverage 

on dorsal surface (Pl.III, Fig. 22) far more extensive than on ventral 

~urface. Floatoblast length=273-(348)-389 ~m (34 counts, std.dev.=17.0), 

width=177-(209)-225 #m (34 counts, std.dev.=22); dorsal fenestra length=67-

(123)-136 ~m (34 counts, std.dev.=17.3), width=55-(103)-125 #rn (34 counts, 

std.dev.=20.8); ventral fenestra length=112-(146)-211 #m {17 counts, 
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std.dev.=31.0), width=108-(127)-156 ~m (34 counts, std.dev.=21.0). 

Sessoblasts oval; frontal valve of mature sessoblasts is marked with 

thick, dark reticulatlng ridges (Pl.IV, Fig.3), clearly visible under low 

magnificatlon (40X). Sessoblast length {including lamella)=340-(397)-460~m, 

(ID counts, sLd.dev.=31.5), width (including lamella)=208-(278)-328 ~m (10 

counts, std.dev.=33.0), lamella width=23-(33}-40 ~m (10 cuunts, std.dev.=6). 

Taxonomy 

The distinctly reticulated sessoblast and the symmetric floatoblast 

valve~ clearly distinguish Plumatella reticulata from its congener f. 

emarginata, which is otherwise similar in appearance. Identification may be 

complicated by two factors: 

(1) The reticulation is not always visible on immature sessoblasts, 

and its development is apparently a function of age; young colonies will 

usually have smooth or only faintly reticulated sessoblasts. A few' 

unreticulated sessoblasts are often found in the extremities (i.e., the 

younger portion) of a mature colony, whereas the reticulated sessoblasts are 

found near the central (older) portion of the colony. 

(2) A previously undescribed form of f. reticulata (ARl04B) found in 

the lower Ottawa River (Quebec) has floatoblasts which are laterally curved 

or bent, and therefore appear asymmetrical in lateral view (although the 

valves are equally convex); in this colony, there are no floatoblasts of the 

normal type, but typical sessoblasts are present in abundance. Normal 

Plumatella reticulata colonies occurred in the same habitat. 

~abitat and general ecology 

In Eastern Canada, f. reticulata occurs primarily in calm, alkaline 

waters. It has been collected from the following range of water quality 
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conditions: temperature~20-26°C, pH=7.5-9.4, calcium=16-63 mg/l, 

magnesium=30-65 mg/L. Colonies of f. reticulata are sometlmes overgrown by 

freshwater sponges (Eunapi us fragil i s, .SQQ1J.9.i 11 a Lill~lrÜ), are often 

associated with the bryozoans Fredericella indic~ and Pallldl~~l~ 

articulata, and have Aufwuchs communities predominantly composed of attached 

tubicolous rotifers CLt.!!lnias spp.). ColorlÎes are locally abundant along the 

lower Ottawa River, reaching densities of up to 65 individual colonies (si/P 

>1 cm1
) per square meter. 

Distribution in Eastern Canada 

Ontario (Wood 1988), Quebec. 

In Ontario, this species has been recorded From East Sister Island in 

the western basin of Lake Erie (Wood 1988), and occurs in the Grand River, 

Caledonia (ROM K-5). In Quebec, this species occurs in abundance in the 

Ottawa and St. Lawrence Rivers, and has also been found in Lac Carruther 

(approx. 45°40'N, 7~20'W) in the Laurentian region, which represents the 

northern limit of its known range. 

Hyalinella punctata (Hancock 1850) 

Pl.I,Fig.4; Pl.III,Figs.18-21 

Plumatella punctata Davenport 1904; Huntsman 1913; White 1915 

Hyalinella Qunctata Ricciardi and Lewis 1991 

Description of Eastern Canadian specimens 

Young colonies consist of recumbent, stoloniferous strings of 

contiguous zooids; mature colonies consist of flat, compact gelatinous 

masses formed by the agglutination of zooecial branches; most colonies have 

at least one long, linear branch. Ectocyst soft, swollen, gelatinous, 
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transparent, colorless or yellowish, unencrusted, and without septation or 

keeling; minute white spots (present in over 50% of Quebec specimen3) are 

often visinle on the ectocyst of younger portions of the colony. 

Floatoblasts are large, broadly oval, rounded or truncated at the poles, and 

asymmetrital in lateral view; dorsal and ventral fenestrae are broadly oval; 

the outllne of the floatoblast capsule is clearly visible through the 

annulus; a conspicuous central nodule occurs on the floatoblast ventral 

capsule (Pl .111, Fig.20) in about 80% of Quebec specimens, but not all 

floatoblasts in a specimen may possess it. Floatoblast length=542-(586)-617 

/.Lm (40 counts, std.dev.=-15), width:.-31S-(408}-411/.Lm (40 counts, 

std.dev.=13); capsule length=36S-(382)-403J,tm (10 counts, std.dev.=12), 

width=270-(281)-295/.Lm (10 counts, std.dev.=8). Sessoblasts are absent. 

Taxonomy 

Sorne European authors (e.g., Lacourt 1968) report sessoblasts in 

Hyalinella punctata, but no confirmed specimens bearing sessoblasts exist. 

These reports are probably based on erroneous identifications of hyaline 

forms of Plumatell~ repens (Massard and Geimer 1991; Toriumi 1972). 

Ricciardi and Wood (1992; Chapter II) and Massard and Geimer (1991) discuss 

the sessoblast problem of H. punctata in detail. 

The occurrence of a central nodule on the ventral floatoblast capsule 

is of unknown taxonomie significance, and may simply be ecomorphic. A 

similar structure has only been observed once in other Eastern Canadian 

species; 10% of the floatoblasts in a specimen of Plumatell~ repens (AR42B) 

from a creek on Ile Perrot, Quebec, had a similar nodule. Smith (1988) 

mentioned a "centrally located circular region" on the floatoblast capsules 

of H. punctata and f. fungosa, and Wood (1979) illustrated a small raised 

central tubercle on the ventral capsular valve of E. emarginata, but these 

1 
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structures are rare and apparently not as well developed as those in Quebpc 

specimens of H. punctata. 

Habitat and general eco]Qgy 

In southern Quebec, H. punctata has been collected frJm the following 

water quality conditions: temperature=14-2~C, pH~7.4-9.0, calelum=20-78 

mg/L, magnesium=20-70 mg/L. Bushnell (1974) describes tl. Runet~.ta as having 

preferences for alkaline, mesotrophic or eutrophie waters. and sometimes 

collected in pH>9.0. Wood (1991) associates tl. punctata with very stlll 

waters; however, luxuriant colonies occur in great abundance ln sorne riffle 

streams in southern Quebec. In lake outflows and tributaries of the 

Chateauguay River near Huntington, compact gelatinous colonle~ blanket the 

undersides of rocks in densities of 180 cm2 of co10ny per ml of subsLraLe. ln 

southern Quebec, colonies first appear in early June when the water 

temperature exceeds 20°C. In late July, small (<1 cm) linear strings of 

zooids are found in sudden abundance (20-30 colonies/ml) on the undersides 

of rocks and branches, wh en water temperatures range from 23-26°(. These 

colonies consistently lack the statoblast valves that are normally present 

at the point of origin of a co10ny, suggesting that the colonies (often too 

spatia11y separated ta have r~sulted from fission) are 1arvally derlved and 

that sexua1 reproduction and larval release occurs in early July. 

Statoblast5 are formed in August. 

A feature apparently associated with the absence of sessoblasts in tl. 

punctata 15 its large floatoblast, similar in size to a normal sessoblast. 

Although having extensive float coverage, the li. punctata floatoblast is 

initially non-buoyant upon release from the c010ny. The larger floatoblast 

capsule shou1d contain more yolk reserve, and therefo~e is probably better 

des;gned to survive prolonged unfavourab1e periods. These statoblasts may 
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serve to produce new generations of colonies in the same habitat after 

overwintering, as would a typica1 sessob1ast. Upon drying, t~e statoblast 

becomes buoyant (Wood 1989), and presumably attains the dispersal capability 

of a typical floatoblast. 

Distributlon in Eastern Canada 

Ontario (Davenport 1904; Huntsman 1913; White 19 15), Quebec (Ricciardi 

and Lewis 1991). 

This species is wide1y distributed in eastern North America (Bushne11 

1973), and is expected to occur throughout Eastern Canada. 

Lophopodella carteri (Hyatt 1866) 

P1.II,Fig.2; P1.IV,Fig.lO 

Lophopodella carteri (Ricciardi and Lewis 1991) 

Description of Eastern Canadian specimens 

Co1ony ye11ow, ge1atinous, transparent, globular and lobate, rarely 

greater than 1 cm in diameter (Pl.III, Fig.2). Ectocyst soft, without any 

encrustation. Polypides withdraw into a common coelomic cavity. 

Only one type of statoblast is produced (Pl.IV, Fig.lO). It is broadly 

oval and saddle-shaped, with a series of 8-13 spiny, marginal projections at 

both pales; statoblast length (with sp;nes)=1150-(ll21)-1126~m (20 counts, 

std.dev.=30), width=904-(948}-979 ~m (20 counts, std.dev.=20); spine 

length=200-(264)-357 ~m (20 counts, std.dev.=20). 

Taxonomy 

As Wood (1989) noted, the unpigmented mouth region of the b. carteri 

lophophore distinguishes young colonies (without statoblasts) from those of 
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Pectinatella magnifica, which has a conspicuolls red pigment. The yellow1sh 

coloration and lobate form of l. carterl colonies ~eparatps them From 

similar young c010n1es of Cristatella mucedo. 

Hahitat and general ecology 

Lophopodella carteri is apparently restricted to alkaline waters 

(Bushnell 1966). In southern Quebec, the speCles has been recorded from the 

following water quality conditions: temperature=9-26"C, pH=7.4 9.4, 

calcium=18-30 mg/L, magnesium=20-30 mg/L. Colonies commonly occur on the 

stems and leaves of macrophytes, Ceratophvllum dem~rsum, Elo<.ie~ can~QE]..n<;is, 

Najas flexilis, Nymphaea tuberosa, Vallisneria am~rican;!, and dre oHen 

found in association with bryozoans, ç. mucedo and p. maq~lLLçA" 

The coelomic fluid of l. carter; colonies lS h1ghly toxie to certain 

fish (Tenney and Woolcott 1964) and larval salamanders (Collins ~1 41. 

1966). The fluid damages the gill epitheliumi animals lacking g111s are 

apparently unaffected. The coelomic fluid may somehow be discharged into the 

water to discourage predation by fish. However, in southern Quebec, L. 
carteri is commonly preyed upon by larval caddisflles, Cera\I~A n~p..h.!! and L. 

submar.ula. Extensive predation of laboratory colonies by m1croturbellarians, 

Stenostomum sp. (Turbellari~' Catenulida), has also been observed (Ricciardi 

and Lewis 1991). 

The Ottawa River population of h. carteri typically forms statoblasts 

in early July when water temperatures exeeed 20"C. Colonies reach their 

greatest abundance in mid-summer in water temperatures of 23-2~C. A 

population density of 230 colonies/ml was observed in a stagnant pool 

(temperature=2~C, calcium=20 mg/L, magnesium=20mg/L, pH=9.4) near Ile 

Perrot, in July 1991. 

Several living colonies were removed from unionid mussels (Elliptio 
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complanata) collected from the St. Lawrence Riller (at Iles de Boucherville, 

near the Island of Montreal), from a water temperature of 9°C, on November 

3, 1991. These small «5mm diameter), yellowish, lobate colonies had all of 

the features typical of L. carteri, but lacked statobla~ts. The lowest 

recorded temperature at WhlCh living colonies have been collected is 8°C 

(Tenney and Woolcott 1962). 

Distribution in Eastern Canada 

Quebec (Ricciardi and Wood 1991). 

In Eastern Canada, Lophopodella carter; is known only from the lower 

Ottawa River (Ricciardi and Lewis 1991) and the St. Lawrence River, near the 

Island of Montreal; this general area represents the northern limit of its 

known range. Previously unidentified specimens collected from the lower 

Ottawa River indicate that the species has been present at that location 

~ince at least 1982. Lophopodella carteri is uncommon and known from 

scattered localities in eastern North America (Wood 1991; Bushnell 1973). 

Pectinatella magnifica (Leidy 1851) 

Pl.II,Figs.3-4; Pl.IV,Fig.12 

Pectinatella magnifica Goadby and Bovell 1855; Osler 1883; Odell 1899; 
Huntsman 1913; White 1915; Ge;ser 1934; Tanton 1935; 
Judd 1950; Ricciardi a~~ Lewis 1991 

Descr.1Jlijon of Eastern Canadian specimens 

Colony gelatinous, transparent; young colonies small (1-3 cm diameter) 

and lobed in outline (Pl.II, Fig.4); mature colonies occurring as contiguous 

rosettelike patches on a common gelatinous base or core, often growing as 

large, firm gelatinous masses several centimeters in diameter (Pl.II, 

Fig.3). Lophophore with a conspicuous red pigment around the mouth region. 
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Statoblasts of one type only, roughly circular, with d singlp row of 

12-17 flattened, hooked spines around entire periphery (Pl.IV, Fig.12); 

statoblast diameter (including spines);1209-(1275)· 1322 ~m (20 fOllnts, 

std.dev.~32.6). 

Taxonomy 

No other bryozoan produces large, compound gelatinous colonies 

reaching several centimeters in diameter; lanton (1935) and Judd (1950) 

report colonies measuring 30-50 cm in diameter from varlOUS localities in 

Ontario. Young, individual colonies of f. magnifica may be dlstingulshpd 

from all other bryozoans by the red pigment on the mouth region of the 

lophophore. 

Habitat and general ecology 

Colonies of f. magnifica occur in lpntic areas ~nd lake outflows in 

Eastern Canada from June to late October, normally produce statoblasts in 

July, and have been recorded from the following water quality conditlons: 

temperature=9-26°C, pH=6.8-9.4, calcium=20-130 mg/L, magnesium=20-150 mg/L. 

Large compound colonies tend to occur in warm, shallow water, predominantly 

in shaded areas. While the most luxurient growth occurs at warm 

temperatures, several active colonies were collected from a wa~er 

tempe rature of 9°C at Lac Papineau (near Lachute, Quebec), which is, to my 

knowledge, the lowest recorded temperature at which colonies have been 

collected. 

Pectinatella maqnifica is commonly associated with the bryozoan 

Cristatella mucedo, and the freshwater sponge Eunapius fragilis, and preyed 

upon by larval caddisflies, Ceraclea submacula (Trichoptera: Leptoceridae). 
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Distribution in Eastern Canada 

Ontario (Goadby and Bovell 1855; Osler 1883; Odell 1899; Huntsman 

1913; White 1915; Geiser 1934; Tanton 1935; Judd 1950), Queoec (Osler 1883; 

Ricciardi and Lewis 199]), New Brunswick (Osler 1883). 

Pectinatel1a magnifica is very common and widespread throughout most 

of the Eastern Canadian region. 

Cristatella mucedo Cuvier 1798 

P1.IV., Fig.lI 

Cristatella ophidoidea Osler 1883 

Cristatella idae Od~ll 1899 

Cristatella mucedo Davenport 1904; Huntsman 1913; White 1915; 
Rogick 1937; Ricciardi and Lewis 1991 

Description of Eastern Canadian specimens 

Co10ny soft, transparent, gelatinous, smooth in outline, without lobes 

or branches, round when young, elongate and caterpillar1ike when mature; 

usually no more than 1 cm in width and 2-5 cm in length, but occasionally 

much longer. Mature colonies have 3 marginal rows of polypides enclosing a 

clear, central space. Statoblasts are of one type (Pl.IV, Fig.l1), circular, 

with a complete row of slender, cylindrical hooked spines (18-38) on the 

periphery of each capsule; statoblast diameter (without spines}=995-(1085)-

1143J.tm (25 counts, std.dev.=56), spine length=279-(373)-489j.tm (15 counts, 

std.dev.=54). 

Taxonorny 

Young, round colonies of ç. mucedo are normally distinguished from 

those of f. mognifica by the red coloration on the f. rnagnifica lophophores. 

In sorne instances, this coloration may not be clearly seen, or has not yet 
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developed in young colonies of f. magnifica, and an alterndtive method of 

identification must be used. The symmetrical arrangement of polypides in ç. 

mucedo colonies separates them from the random arrangement of f. m~nif;rA 

polypides (Smith 1991). Colonies of ç. mucedo consist of marginal rows of 

polypides enclosing a clear central space, which is discernible even in 

young colonies; such an arrangement is absent in f. magnifica colonies. 

Habitat and general ecology 

Colonies of ç. mucedo were collected from the following water quality 

conditions: temperature=4-26°C, pH=5.9-9.4, calcium=2-60 mg/L, magnesium=10-

64 mg/L. Cristatella mucedo is clearly eurytopic with respect to its 

temperature and pH tolerance. Colonies were collected from Lake Sir John 

(nea~ Lachute, Quebec) on September 15, 1990, in a pH of 5.9. Colonies w~re 

also found in a temperature of 4°C and a pH of 6.1 at the outflow of Lac St. 

Bernard, in Parc Mastigouche, Quebec, on November 10, 1991. To my knowledge, 

the lower limits for temperature (4°C) and pH (5.9 and 6.1) are the lowest 

recorded for the species. Bushnell (1966) collected colonies in water 

temperatures of 6-32°C, and a pH as high as 9.8. 

In southern Quebec, ç. mucedo i~ found from late May until mid­

November; statoblasts are usually produced in late June. Colonies of ç. 

mucedo are most often associated with f. magnifica, and the sponges Eunapius 

fragilis and Ephydatia muelleri. 

Distribution in Eastern Canada 

Ontario (Osler 1883; Odell 1899; Huntsman 1913; White 1915; Rogick 

1937), Quebec (Osler 1883; Ricciardi and Lewis 1991), New Brunswick, 

Newfoundland. 

This holarctic species is widespread throughout Eastern Canada. 
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Statoblasts from White Point Pond, in Terra Nova National Park, Newfoundland 

(NMC 1977-050IB), and fram the Hammond River, New Brunswick (NBM, 

uncatalogued), represent the first records of this species in these 

provinces. 

Paludicella articulata (Ehrenberg 1831) 

Plate II, Fig.5 

Paludicella ehrenbergii Odell 1899 

Paludicella articulata Huntsman 1913; White 1915; Rogick 1937; 
Ricciardi and Lewis 1991 

Description of Eastern Canadian specimens 

Colony threadlike, with bath free and recumbent branches (Pl.II, 

Fig.5); zooids club-shaped, growing contiguously in a linear sequence and 

divided by septa; branching occurs at nearly right angles; ectocyst yellow 

or brown, firm, often shiny, with little or no encrustation, never keeled; 

zooecial orifice square, located subterminally; extended lophophore 

circular. Zooecial length=1384-(1652)-i974#m (20 counts, std.dev.=141), 

maximum width=179-(229)-355 #m (20 counts, std.dev.=40.1). 

External sclerotized buds, termed hibernacula, are produced instead of 

statoblastsj these are highly variable and often irregular in outline, 

although club-shaped forms resembling zooids often occur. 

Taxonomy 

Due to its small size, this species i5 easily overlooked or mistaken 

for filamentous ~lgae. Closer examination, however, reveals a colonial form 

which is distinct from all other North American ot'yozoans. The sequential 

arrangement of the zooids, and the subterminal, 4-sided zooecial orifice 

readily distinguish the species from its closest relative, Pottsiella 
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erecta. 

Habitat and general ecology 

Paludicella articulata is a eurytopic species found in bath lentic and 

lotie habitats, but occurs predominantly in streams and in the waveswept 

areas of lakes and rivers. Active colonies were found in the following range 

of water qua1ity conditions: temperature=5-26°C, pH=5.9-9.4, calcium=10-

130 mg/L, magnesium=22-1S0 mg/L. Bushnell (1974) states that SOC is the 

lower limit of temperature tolerance for the species. 

Although f. artieulatg was foun~ on one occasion in a habitat of 

pH=5.9 (Lake Sir John, Quebec), it is most often collected in alkaline water 

of pH>7.0. This species was conspicuously absent from lakes and streams of 

pH=4.7-6.5 in the Parc Mastigouche region (Quebec), although it was fairly 

abundant ;n one lake (Lac Vert) of pH=7.0, and other bryozoans (Plumatella 

repens, f. fruticosa, ~. mucedo, [. indica) were found in pH as low as 6.1 

in the same region. 

Paludic~lla articulata is most often associated with Plurnatella 

reticulata and Fredericella indica, and the sponge Eunapius fragilis, which 

occasionally overgrows the Paludicella colony. 

Distribution in Eastern Canada 

Ontario (Odell 1899; Huntsman 1913; White 1915; Rogick 1937), Quebec 

(Ricciardi and Lewis 1991). 

This species is very common in the Great Lakes region and southern 

Quebec. lt likely occurs throughout the Eastern Canadian region, but its 

diminutive size has caused it to be generally overlooked. 
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Pottsiella erecta (potts 1884) 

Plate II, Figs. 6-7 

Description of Eastern Canadian specimens 
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Colony consisting of individual, erect, cylindrical zooids, joined by 

a narrow recumbent stolon (Pl.II, Fig.6). Ectocyst firm, translucent, 

unencrusted. lxtended lophophore is circular. Zooecial orifice, located 

terminally, takes on a 5-sided shape when lophophore is retracted (Pl.II, 

Fig.7); the pentagonal shape is supported by lightly sclerotized ridges 

extending from the apices of the orifice down to about a one-third of the 

length of the zooid. Each zooid is slightly constricted at the base. 

Branching and hibernacula occur only from the stolon. 

Material for this study (AR147B) consisted of only four zooids 

attached to fragments of stolon removed from the basal portion of a 

freshwater sponge (Eunapiu~ fragills). Zooid length=1680-(1780)-1900#m (4 

counts, std.dev.=98); maximum orifice width=1090-(1250)-1510#m (4 counts, 

std.dev.=19.5); stolon width=50-(51)-53 pm (4 counts, std.dev.=1.4). 

Taxonomy 

This gymnolaematous species is distinguished from its closest 

relative, Paludicella articulata, primarily by its growth form (zooids 

connected by a stolon, rather than contiguously) and the form and position 

of its zooecial orifice (located terminally rather than subterminally, and 

being 5-sided rather than 4-sided). 

Habitat and general ecology 

Relatively little ecological information exists for Pottsiella erecta. 

It is found in both lentic and lotic habitats, and frequently grows in close 
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association with other suspension feeders, including other bryozoans, 

sponges, rotifers, cnidarians, and bivalves (Curry et ~. 1981; Maciorowski 

1974; Smith 1985). Everitt (1975) reported f. erecta fram the following 

water quality conditions: temperature=12-35°C, pH=6.4-8.6, conductivity=38-

3400 J.Lmho/cm. 

Distribution in Eastern Canada 

Quebec. 

Pottsiella erecta has been collected from a single location in the 

lower Ottawa River, at the southwestern tip of the Island of Montreal, which 

represents the northern limit of its known range. 
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K~Y TO THE FRESHWATER BRYOZOANS OF EASTERN CANADA 

Colony soft, gelatinous, transparent, smooth or lobed 
in outline, never dendritic; statoblasts with 

135 

peripheral spines .................................................... 2 
Colony transparent to opaque, dendritic, with 
distinct zooecial tubes; statoblasts without spines .................. 4 

Lophophore with red pigment around mouth region; 
youne colony lobate and rosettelike; mature colonies 
occu~ring as contiguous patches on a common 
gelatinous base or core, often growing 
as large gelatinous masses several centimeters 
in diameter; stotoblasts with a single row of 
flattened, hooked spines around entire 
periphery ., ................................. Pectinatella magnifica 
Lophophore without red pigment; 
colonies and statoblasts not as above ................................ 3 

Mature cololly smooth in outline, elongated and 
catprpilldrlike, averaging 2 to 5 cm in length 
but occasionally much longer, normally with a 
cloudy white color; statoblasts circular, with 
two rows of cylindrlcal hooked spines, one row 
projecting from the periphery of each capsule ...... Cristatella mucedo 
Colony globular, lobate, yellow in color, 
less than 1.5 cm in diameter; statoblasts broadly 
oval, vii th spines projecting only from the margins 
of the poles.... . . . . . . . . . . . . . . . .. . .............. Lophopodella cartr -i 

Extended lophophore circular or elliptical in 
outline; statoblasts, if present, are sessoblasts only ............... 5 
Extended lophophore U-shaped in outline; both 
floatoblasts and sessoblasts may be present .......... Plumatellidae, 7 

Zooeciol orifice round; ectocyst normally encrusted 
with t iny particles; adherent branches with a dorsal 
keel; statoblasts are produced ................... rredericell~ indica 
Zooecial orifice square or pentagonal (when 
lophophore is retr.1cted); zooids club-shaped; 
coloni.1l branches thin, threadlike or stoloniferous; 
ectocyst normally unencrusted, never keeled; 
coiony producing external buds (hibernacula) 
rather than statoblasts ...... , ....... , Gymnolaemata, Paludicellidae, 6 

Orificf:' subtf:'nninal, square; zooids growjng 
in a linear sequf:'nce. . . ...................... Paludicella articulata 
Olificf:' terminal, pentagonal when lophophore 
ls l"f'trdcted; zooids upright, connected by a 
stolon. . . ... , .............................. Pottsiella ereeta 
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8a. 

8b. 

9a. 

9b. 

10a. 

lOb. 

11a. 

llb. 

Ectocyst soft, swollen, gelatinous, translucent, 
colorless or yellowish, not encrusted, occasionally 
covered with minute white spots; keel and sf'pta Llbspnt, 
colony entirely rpcumbent, forming either il fIat compact 
mass or a long df'ndriric string of adhf>r0nt zooids, 
floatoblast5 broadly oval, rounded or truncated dt tlH' 
poles, asymmetric in lateral view, average length 
greater than 500 /.J.m, ventrdl capsule often be,H i ng cl 
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conspicuous central nodule; sessoûlasts dbspnt .. , lIy"linelL. llunct<lt.\ 
Ectocyst firm, not eelatinous, often encrusted, 
brownish, translucent to opaque, keel or septa may 
be present, white spots very rare; colony dendritic, 
occasionally erect; floatoblasts round to ovnI, symmvtric 
or asymmetric in lateral view, average lf'ngth usually 
less th an 500 #m; floatoblast capsule round to oval, 
ventral capsule rarely bearing a central nodu10, 
sessoblasts may be present... . . . . . .. .. ... . . . .. Pl UIlHlt0 11 n, H 

Floatoblast capsule covered by annulus much more dor~ally 
than ventrally, maximum width of dorsal annulus ~reilt(lr 
than or equal to length of dorsal fenestra . ... . .... 11 
Floatoblast capsule covered by annulus only slj~ltly 
more dorsally than ventrally, maximum width of dor&al 
annulus less th.m length of dorsal fenest 1 a. . Hl 

Dorsal and ventral floatoblast valves nearly cqually 
convex, symmetric in lateral view; frontal valve of 
mature sessoblast with a dark netlike pattern of 
ridges. . . . . . . . . . . . . . . . .. ................... . . pl uma u" 11 ét rpt 1 ('u 1 il t d 

Floatoblast dorsal surface flattened, valves strongly 
asymmetric in lateral view; frontal Vulve of mature 
sessoblast not as above. . ............. Plumnte Il a emaq~i natn 

Average length of floatoblast and sessoblast more than 
twice width, floatoblast asymmetric in later<ll vicw, 
colonial branches never fused" .... " ......... Plurnatpl1d frutico'-;d 
Floatoblast or sessoblast length less than twice width; 
floatoblast eithf'r symmetric or asymmetric in larera1 
view; colonial branches may be fused along a portion of 
their length ................ ,. ........ . .. . .11 

Floatoblast dorsal fenestra length greater thon 1 S Limes 
width; more than one type of floatoblast may bl' prpsent, 
ectocyst generally opaque, en, rusted and strongly kep] ('d in 
mature colonies; sessoblast luqeJla width norrnally less 
than 40 #m, frontal valve sometimes bearing a cOllspicuouo., 
central raised tubercle............. ....... . Plumau·l1a 
Floatobla5t dorsal fenestra length less th.ln 1 5 t i IllPS 

width; floatoblasts of one type only; ectocyst tran&lu('cnt 
or opaque, seldom encrusted or keeled; sessobLtst lmnella 
width normally greater than 40 #m in width, frontal 
val ve not as above................. . ........ . 

c<1srniann 

. 12 



12a F1oatoblast strong1y asymmetric in lateral view; colonial 
branches fused along most of their length, usually 
forming thick erect masses in mature colonies; septa 
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usually present .................................... Plumatella fun&osa 
12h. Floatoblast symmetric in lateral view; colonial 

branches seldom fused; septa absent ................................. 13 

l3a Average width of dorsal annulus less than 18% f1oatoblast 
length; floatoblast round, length/width ratio less than 1.1, 
ventral capsule pointed; ectocyst swollen, transparent, 
never encrusted or keeled; polypides in erect clusters of 
2 to 7 and connected hy a narrow stolon in recumbent 
coloni0s.. . ....... .. .. . . . .. . .............. Plumatella orbisperma 

13b. Average width of dorsal annulus greater th an 18% floatoblast 
length; floatoblast round ta aval, length/width ratio normally 
greater than 1.1, ventral capsule not pointed; ectocyst 
transparent to opaque, not swollen, sometimes lightly 
encrusted and keeled; polypides not as above ........ Plumatella repens 
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Key to the statoblasts of phylactolaemate bryozoans of Eastern Canada 

la. Statoblast with hooked spines ...................................... 2 
lb. Statoblast without hooked spines. ........ .............. ..4 

2a. 

2b. 

3a. 

3b. 

4a. 

4b. 

Sa. 
Sb. 

6a. 

6b. 

7a. 

7b. 

8a. 

8b. 

9a. 

9b. 

Statoblast with a single p~ripheral row of 
dorsoventrdlly flattened hooked spines " ......... . . . J 
Statoblast with two rows of cylindrical, 
hooked spines, one row on each valve .............. . 

Spines with serrated edges, confined to 
çhe mar,ins at the poles; statoblast broadly oval 
ln outllne.... ....... ..... . ............ .. Lophopod('lLI C.lI·tl'Li 
Spines with smooth edges, arranged around 
entire periphery; statoblast roughly circular in 
outline ...................................... P<'ctinatp]la IlIdc,nitica 

Statoblast with air-filled annulus, buoyant when dried 
(floatoblast). . . . . . . . . . .......... . .............................. 5 
Statoblast annulus reduced to a lamella, or absent (sessoblast) .... 13 

Average floatobl ast length at least twic(' width ................... (, 
Average floatoblast length less than twiCD width............ 1 

Floatoblast symmetric jn lateral view, avenlge length 
less th an 400 JLm; dorsal fenestra broadly aval: 
floatoblast may be thin-\valled and transparent. Pltunat(·lla cdsmidll.! 
Floatoblast asymmetric in ldteral view, thi ck-wal] cct 
and opaque: dorsal fenestra very narrow; average 
floatoblast length more th an 400 J.lm. .•... ...... Plullliltf·lla Lrutic()_':W. 

Floatoblast capsule covered by annulub disproportionately 
more dorsally than ventrally, maximum width of dnnuJus 
on dorsal surface greater than or equal to length of 
dorsal fenestra.... . . . . . . . . . . . . . . . . . . . . . . .. ... .... ., 
Floatoblast capsule covered by annulus only slightly more 
dorsally than ventrally, maximum width of annulus 
on dorsal surface less than length of dorsal fenestra 

Dorsal floatoblast surface flattened, floatoblast strongly 
asymmetric in lateral view; annulus normally with a 

., ....... 8 

........ 9 

silvé!:'y sheen...................... . ....... , Plumat<>l1a PIn.!..!.reindtn 
Dorsal and ventral floatoblast surfaces nearly equally 
convex, floatoblast symmetric in lateral view. 
annulus normally wi th a bronze sheen .. tlurna t~LtJi rp t- i cu 1 <l1il. 

Flaatoblast large and broadly oval, rounded or truncilt('d 
at the poles, average length greater than SOOtLln; 
ventral capsule sometimes bearing a conspicuou~ central 
nodule; fenes tra (viewed under high magnif Ica t ion) 
covered with :arge tubercles, without any raibéd 
reticulation..... ............ . ....... .... Hyalinellil punclata 
Floatoblast round ta oval, average length less 
than 500 tlm; ventral capsule without a central nodule 
fenestra (viewed under high magnification) having a 
raised reticulation with interstitial tubcrcles. . ....... Hl 
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14b. 
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15b. 

16a. 

16h. 
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Dorsal fenestra length l~ss than 1.5 times width .................... 11 
Dorsal fenestra length more than 1.5 times width .. Plumatella casmiana 

Floatoblast symmetric in lateral view ............................... 12 
Floatoblast strong1y asymmetric in lateral view .... Plumatella fungosa 

Average width of dorsal annulus less th an 18% floatoblast 
length; floatob1ast round, lengthjwidth ratio less 
than 1.1; ventral capsule pointed ............... Plumatella orbisperma 
Average width of dorsal annulus greater th an 18% 
floatoblast length; floatoblast round to oval, 
lengthjwidth ratio greater than 1.1; ventral capsule 
rarely pointed ........ . ................ , ......... Plumate11a repens 

Lamella present; capsule covered with ridges or tubercles ............ . 
. ... " ................................................ Sessoblasts, 14 
Lame1la absent; capsule normally covered with hexagonal 
pi ts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Frederice 11a indica 

Sessoblast length at least twice width ........... Plumatella fruticosa 
Sessoblast length 1ess than twice width ...................... ~ ...... 15 

Frontal valve of mature sessoblast with a dark netlike 
pattern of ridges clearly visible under low (50X) 
magnification .................................. Plumatella reticulata 
Sessoblast not as above ............................................. 16 

Sessoblast lamella norrnally less than 40 #m in width, 
oriented perpendicularly to the substrate; frontal valve 
mostly smooth, sometimes bearing a conspicuous central 
raised tuberc le ................................... Plumatella casmiana 
Sessoblast lamella norrnally greater than 40"m in width, 
oriented at variable angles to the substrate; frontal valve 
(viewed under high magnification) distinctly tubercolated 
to varying degrees, with or without a lightly raised 
reticulation; central raised tubercle absent '" Plumatella emarginata 

Plumatella ~ens 
Plumatella fungosa 
Plumatella orbisperma 

* These species cannot be confidently separated on the basis of 
sessoblast morphology alone. 
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Plates I-IV. Bryozoan colonies and statoblasts 

PLATE 1: 

Figures 1-5. Bryozoan colonial form, dorsal view (Scale bar=1 mm). 

Fig.l, Plumatella repens; 

Fig.2, f. emarginata or f. casmiana; 

Fig.3, Fredericella indica or Plumatella fruticosa, erect and recumbent 

branches. 

Fig.4, Hyalinella punctata; 

Fig.5, Plumatella fungosa. 
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PLATE II: 

Fig.l, Plumatella orbisperma (Scale bar=l mm); 

Fig.2, lophopodella carteri, a=statoblast (Scale bar=l mm); 

Fig.3, Pectinatella magnifica, compound colony (Scale bar=5 cm); 

Fig,4, Individual f. magnifica colony, with statoblasts (Scale bar=5 mm); 

Fig.5, Paludicella articulata, a=hibernacula (Scale bar=l mm); 

Fig.6, pottsiella erecta (Scale bar=l mm); 

Fig.7, f. erecta, zooecial orifice (Scale bar=l25 ~m). 
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PLATE III: 

Figures 1-23. Floatoblasts of freshwater bryozoans. 

Figs.l-17, 22-23: Scale bar=lOO #mi Figs.l8-21: Scale bar=200 #m. 

Figs.1-2, Plumatella casmiana, thick-walled floatoblast. Fig.l, ventral 

valve. Fig.2, dorsal valve. 

Fig.3, f. orbisperma or f. casmiana, lateral view. 

Figs.4-5, f. casmiana leptoblast. Fig.4, ventral valve. Fig.5, dorsal valve. 

Figs.6-7, Plumatella repens or e. fungosa. Fig.6, ventral valve. 

Fig.7 dorsal valve. 

Fig.8, f. repens, lateral view. Fig.9, f. fungosa, lateral view. 

Figs.lO-ll, Plumatella orbisperma. Fig.IO, ventral valve. Fig.1l, dorsal 

valve. 

Figs.12-14, plumatella fruticosa. Fig.12, dorsal valve. Fig.13, ventral 

valve. Fig.14, lateral view. 

Figs.15-17, Plumatella emarginata. Fig.15, ventral vdlve. Fig.16, dorsal 

valve. Fig.I7, lateral view. 

Figs.l8-2l, Hyalinella punctata. fig.l8, ventral valve. Fig.19, dorsal 

valve. Fig.20, ventral valve with central nodule. Fig.21, lateral view. 

Figs.22-23, Plumatella reticulata. Fig.22, dorsal valve. Fig.23, lateral 

view. 
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PLATE IV: 

Figures 1-9. Bryozoan sessoblasts. Figs.1-6, Scale bar=200tLm; Figs.7-9, 

Scale bar=100 tLm. 

Fig.l, Plumatella fruticosa, frontal val ve. 

Fig.2, f· repens or f. fungosa or f. emarg i nata, frontal 

Fig.3, .e. reticulata, frontal valve. 

Fig.4, .e. casmiana, frontal valve . 

Fig.5, f. fruticosa, lateral view. 

Fig.6, f. repen~, emarginata, or fungosa, l atera 1 view. 

Figs.7-9, Outline of Fredericel1a indica statoblasts. 

Figures 10-12. Bryozoan statoblasts. Scale bar=500tLm. 

Fig.lO, Lophopodella carteri. 

Fig.ll, Cristatella ~ucedo. 

Çig.12, Pectinatella magnifica. 

valve. 
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Chapter VI 

CONCLUSIONS 

The freshwater bryozoan anrl spongillid fauna of Eastern Canada is much 

more diverse than is indicated by publ ished species records. More than half 

of all North American species occur in Eastern Canada, reflecting a species 

richness that is likely correlated with the diversity of aquatic habitats 

and ecological conditions within the region. Freshwater bryozoans and 

sponges are found in almost every unpolluted lake or stream during the warm 

months of the year; lake outflows are the most preferred habitats. The 

number of species recorded within a province is clearly a function of the 

number of sites and specimens examined. Therefore, the paucity of published 

records from a province (e.g., Prince Edward Island) is more a reflection of 

its poorly surveyed aquatic invertebrate fauna than of any biogeographic 

factor. Many species thought to have limited distributions (e.g., Plumatella 

fruticosa) based on scanty published records may actually be widely 

distributed (although they may be uncommon). 

As wo~ld be expected, the most common and widespread species (e.g., 

Spongilla lacustris, Eu~ius fragilis, Ephydatia ~uelleri, Çristatella 

mllced~, fredericella indica, Plumatella repens, Paludicella articulata and 

Pectinatella magnifica) are eurytopic species, tolerant of a wide range of 

pH, temperatllre, and water hardness. Conversely, certain species are clearly 

stenotopic. These include strongly acidophilic species such as Eunapius 

~ackayi, Corvomeyenia everetti, Spongilla aspinosa, and J~()chospongilla 

pennsylvanica. Species more adapted to alkaline water include the bryozoans 

HYalinellq punctata, Lophopodella carteri, Plumatella fungosa, and 

Plumatella reticulata, and the sponges Eunapius fragilis and Trochospongilla 

horrida. 
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Many freshwater bryozoans (e.g., Plumatella repens, Fredericella 

indica) and sponges (e.g., Spongilla lacustris, Anheterome~IQ ry~gri, 

Trochospongilla pennsylvanica) are highly ecophenotypic, ~nd may be 

identified by only a few reliable features. Th1S 15 an important 

consideration when prepar1ng taxonomic keys or specie5 descr1pt1ons for 

regions in WhlCh a wide range of aquatic habitats and ecological conditions 

exist. 

Since it is now clear that a diverse and abundant bryozoan and 

spongillid fauna exist in Eastern Canadian inland waters. and that the 

distribution and morphology of many of these species are llnked to 

environmental conditions, an important area of research that warrants 

further investigation is their potential value as biological ind1cators of 

water quality. 


