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PREFACE 

The present work, concerning the identification of the freshwater 
benthic colonial phyla occurring in Massachusetts, represents a 
continuation of a series of guides dealing with the 
identification of benthic macroscopic invertebrates of the inland 
and coastal freshwaters of Massachusetts (smith, 1986, 1987, 
1988a). The goal of this and other guides or handbooks is to 
introduce various groups of freshwater invertebrates to persons 
working in any of several areas of the freshwater ecology of 
Massachusetts. Although the guides are limited in their 
geographic scope to areas within the political boundaries of 
Massachusetts, many of the organisms treated, and information 
regarding their ecology and biology, will be applicable to 
neighboring regions. To increase the usefulness of this and 
other guidebooks, complete regional bibliographies of the 
distribution of included species are provided. Also, general 
information discussing the usefulness of the particular species 
covered in this manual as biological indicators of water quality 
is provided. An attempt has been made to be as complete and 
thorough as possible in the coverage of the species of each group 
living in Massachusetts. Additionally, all the known published 
accounts relevant to each discussed invertebrate group as it 
occurs in the state has been presented. Nevertheless, omissions 
will become evident and the author will always be interested in 
acquiring new or overlooked information regarding these animals, 
particularly previously undocumented occurrences of species 
within the state. The author accepts responsibility for any and 
all mistakes of fact or interpretation appearing hereafter. 

over the years, a number of people have assisted this project by 
providing data or acquiring specimens in the field for study or 
allowing access to museum collections containing material 
relevant to the present document. These people are (in 
alphabetical order): Thomas Andrews, Randall Chambers, David 
Halliwell, Karsten Hartel, Scott Jackson, Allen Launer, Dennis La 
Pointe, Herb Levi, Stuart Ludlam, Lawrence Master, Betty Anne 
McGuire, Mark Mello, Ann Pratt, Alan Richmond, Harris Roen, Tim 
Simmons, William Wall, Kirk Wright, and the students of the 
Biology of Higher Invertebrates course at the University of 
Massachusetts in Amherst. The author gratefully acknowledges Dr. 
Timothy S. Wood for providing many useful comments that improved 
specific sections of the key. The author also thanks Michael 
Bilger, U.S.E.P.A., Lexington, Massachusetts, for providing many 
useful comments. 

The drawings appearing in the following key are based on 
specimens collected in Massachusetts with these exceptions: Fig. 
1 is based on a Rhode Island specimen and Figs. 8 and 9 are based 
on a Connecticut specimen. 
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INTRODUCTION 

The use of benthic macroinvertebrates as both indicators of 
various forms of pollution and as test organisms for determining 
the presence of toxic substances is well established (Mackenthun 
and Ingram, 1967; Myslinski and Ginsburg, 1977; Cairns, 1979; 
James, 1979). Early studies on the changes in the diversity of 
macroinvertebrates in large North American (Forbes and 
Richardson, 1913; Richardson, 1921) and European rivers (see 
Hawkes, 1979, for review) first illuminated the importance of 
community structure of benthic invertebrates in determining the 
presence and degree of pollution. Later studies in North America 
which employed quantification methods and added chemical 
parameters (Mason et al., 1971; Starrett, 1971) reiterated what 
was previously observed and further evidenced the value of 
invertebrates as biological indicators of changing water quality. 
As a result of the earliest observations, and subsequent 
refinement of sampling and measurement procedures, increasingly 
diverse and complex methods for analyzing invertebrate community 
structure have been developed. Hynes' (1974) pioneering treatise 
includes one of the first attempts to synthesize these methods. 
Additional discussions and reviews of methods for analyzing 
invertebrates as indicators of pollution have been prepared by 
the United States Department of the Interior (USDI, 1969), 
Goodnight (1973), Wilhm (1975), Hawkes (1979), and Lenat et al. 
(1980), and many others. 

The effects of toxins and ways of measuring toxins in 
macroinvertebrates have emerged recently as an important area of 
research. Information gathered from such studies adds to the 
usefulness of macroinvertebrates as pollution indicators by 
establishing lethal limits of various substances in particular 
aquatic species. Furthermore, assessing the ability of 
macro invertebrates to bioaccumulate and biomagnify toxic 
substances can provide a means to monitor the heal th of the 
aquatic environment. Recent syntheses have brought together much 
of the data on the nature of toxic substances (Hellawell, 1988) 
and the effects and measurement of toxicity in invertebrates 
(Schultz and Klement, 1963; Polikarpov, 1966; Hart and Fuller, 
1974; Buikema and Cairns, 1980; Buikema et al., 1981). These 
studies provide the foundation for further study, particularly 
in areas of heavy metal, pesticide, and radiation contamination. 
Concerning Massachusetts, the application of certain toxicity 
tests which utilize macroinvertebrate species has been discussed 
by Szal ( 1984) . 

A necessary requirement in pollution indicator selection or toxic 
substance assessment is the proper identification of the animal 
utilized. Improper identification of a particular species used 
in analysis can lead to erroneous interpretations and 
consequently, dubious conclusions. Additionally, the inability, 
due to the lack of sufficient documentation, to confidently 
identify an organism to species limits investigators to genus or 
family level identification upon which they must base their 
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conclusions. On a regional basis, assessments based on limited 
taxonomic information are reduced in value. 

For those who are engaged in the study of organisms inhabiting 
Massachusetts, this and other existing (Smith, 1986, 1987, 1988a) 
are an attempt to alleviate some of the problems associated with 
inaccurate taxonomic identification. Animals covered in this 
volume belong to the freshwater benthic colonial phyla including 
the colonial hydrozoans (Cnidaria), and the moss animals 
(Entoprocta and Ectoprocta). 

Because of their relatively small size, limited diversity, and 
somewhat cryptic habits, the species comprising the benthic 
colonial phyla have not received the amount of study as 
indicators of aquatic pollution as have other macroinvertebrate 
groups. This was pointed out by Kolkwitz and Marsson (1909) 
during the formulation of their well known saprobic system in 
which indicator organisms were arranged by their relative 
tolerance to pollution. Nevertheless, Kolkwitz and Marsson (1909) 
utilized several ectoproct species and the colonial hydrozoan 
Cordylophora lacustris as component organisms in their various 
categories of water quality. Thus, the ectoproct Plumatella 
repens is considered to be indicative of recovery zones (beta
mesosaprobiotic) whereas the genera Paludicella, Fredericella, 
and Cristatella are indicative of the clean water zone 
(oligosaprobiotic). Cordylophora lacustris can span both beta
mesosaprobiotic and oligosaprobiotic zones. Subsequent European 
investigators have added to the knowledge of the placement of the 
same or additional ectoproct species into the saprobic system. 
Job (1976) investigated the ability of Plumatella fungosa to 
absorb large amounts of organic effluent and thereby act as one 
of the purifying agents in an area between alpha- and beta
mesosaprobiotic zones. Sladecek (1980) and Geimer and Massard 
(1986), in showing the usefulness of ectoproct species as water 
quality indicators, have correlated the occurrence of several 
species with saprobiotic conditions in European freshwaters 
subjected to different degrees of pollution. 

In North America, Richardson (1928) observed Plumatella fruticosa 
in the sub-polluted section, possibly correlated with the broad 
mesosaprobiotic zone, of the Middle Illinois River. Farther 
downstream in the clean section (oligosaprobiotic) he recorded 
another ectoproct species, Pectinatella magnifica. The moderate 
amount of tolerance of species of Plumatella to polluted water 
and the intolerance of most other ectoproct species has been 
demonstrated in reports on phosphate, nitrate, and ammonia 
contamination (Monro, 1966; Bushnell, 1974; Shrivastava and Rao, 
1985), and studies on agricultural runoff and sediment loading 
(Dendy, 1963; Bushnell, 1966; Tenney and Woolcott, 1966; Cooper 
and Burris, 1984; Cooper, 1987). King et al. (1988) have reviewed 
the literature on Urnatella gracilis which indicates that the 
species is somewhat tolerant to many organic and a few inorganic 
pollutants. 
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Chemical pollution and its affects on ectoproct survival has been 
discussed by Bushnell (1974) who described a series of 
experiments he conducted in which colonies of Plumatella casmiana 
and its resting bodies (statoblasts) were subjected to doses of 
four heavy metals; copper, mercury, cadmium, and arsenic. 
Colonies were found to be more sensitive to copper and mercury, 
less so to arsenic and cadmium. The statoblasts were somewhat 
resistant to all four pollutants. The same species and£. repens 
were also used to determine resistance to certain pesticides. 
Organochlorine pesticides had a more detrimental affect on £. 
casmiana than did herbicides. Overall, the sensitivity of £. 
casmiana was suggested to be greater than certain other 
invertebrate species. statoblasts were observed to be somewhat 
tolerant of typical urban sewage, showing their ability to 
survive difficult situations, including sludge disposal, anoxia, 
and the presence of bacteria. Pardue and Wood (1980) investigated 
the toxicity of species in the ectoproct genera Lophopodella, 
Pectinatella, and Plumatella to copper, cadmium, chromium, and 
zinc. Differential responses of species of each genus to specific 
heavy metals were recorded. In comparison with data on other 
invertebrate groups, ectoprocts were less tolerant to these 
metals, a point also made by Mundy (1981) who studied the affects 
of low concentrations of copper ions on the mortality of 
Cristatella mucedo. Pardue and Wood (1980), on the basis of the 
results of their experiments and existing knowledge of ectoproct 
reproduction under laboratory conditions, suggested the use of 
these organisms as water quality indicators and test organisms in 
bioassay studies. 

Colonial freshwater hydrozoans have not received much attention 
with regard to their tolerance to pollution other than their 
position in the saprobic system. Cordylophora lacustris, because 
of its relatively wide range of tolerance to chloride 
concentration, is able to live in a variety of coastal and inland 
freshwaters, particularly those receiving chlorides (eg. road 
salts) from runoff. Mcclung et al. (1978) note its occurrence 
some distance below a waste water treatment plant and Lipsey and 
Chimney (1978) located colonies in heated, turbid water near a 
power plant cooling reservoir. The medusa stage of Craspedacusta 
sowerbyi has been observed to disappear from a body of water 
subjected to acid mine discharge, returning only after 
reclamation of the water body (Koryak and Clancy, 1981). Yet, 
Augustin et al. (1987) report that in Austria, polyps of .Q. 
sowerbyi were found living in the aeration pools of waste water 
treatment plants. 

An interesting aspect of ectoproct, entoproct, and hydrozoan 
biology is their ability to colonize artificial habitats, 
especially water distribution pipes in urban areas. This 
phenomenon has long been known to water departments in 
municipalities in Europe and North America because blockage or 
interference of water distribution caused by these animals has 
necessitated costly repairs. Whipple (1927) has documented 
several early, well known cases, especially in Boston where the 
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ectoproct species Fredericella sultana and Plumatella spp. were 
among the primary fouling taxa. On a lesser scale, Dendy (1963) 
has commented on the fouling of drain pipes in agricultural areas 
by ectoproct species. The entoproct Urnatella gracilis can also 
rapidly colonize newly constructed habitats such as concrete 
retention walls (Eng, 1977) and artificial riffle bars (King et 
al., 1988) in canals. 
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THE BENTHIC COLONIAL PHYLA 

The terms colony, colonialism, and coloniality have had an 
interesting history in the study of animal biology. All have been 
applied or discussed in reference to somewhat unrelated phenomena 
including social organization, social domination, and physical 
union of individuals. A rather extensive review of the use of 
these terms in biology has been provided by Rosen (1979) who 
characterized and discussed the various definitions in use. 
Beklemishev (1969) is generally credited with developing a 
working definition of those colonies in which similar individuals 
are physically and permanently connected to one another. Criteria 
established by Beklemishev (1969) as essential in characterizing 
such animals include the existence of distinct individuals which 
are organically joined, asexually reproduced, and which are 
capable of a certain amount of exchange of material (metabolic) 
and behavioral information. Subsequent discussions on 
Beklemishev•s (1969) synthesis have concentrated on certain 
aspects of the definition, especially the importance of non
sexual reproduction in producing identical "zooids" (individuals) 
and the physical connection of zooids to form colonies (see 
Boardman et al., 1973; Rosen, 1979; Ryland, 1981). The animals 
covered in this manual more or less conform to the definition of 
Beklemishev (1969). 

Species comprising the benthic colonial phyla, where ever they 
occur in freshwater, form part of the "aufwuchs" or periphyton 
community of organisms that includes, besides the colonial 
species treated herein, attached vegetation and algae, sponges, 
rotifers, and protozoans. Those unattached invertebrates living 
among the attached animals and plants are often included in the 
community. When compared to the other invertebrate ( and plant) 
groups making up the "aufwuchs" communities, the colonial 
Cnidaria, Entoprocta, and Ectoprocta are much less diverse with 
respect to total species represented. However, in conditions of 
abundant oxygen and food supply, combined with favorable cover 
and substrate characteristics, populations of ectoprocts, in 
particular, can be exceptionally large and at times will cover 
large portions of the substrate. 

CNIDARIA 

The phylum Cnidaria includes several large groups of aquatic 
organisms. The most familiar of these are the corals, sea 
anemones, and jellyfish, all almost exclusively inhabitants of 
marine environments. Only a single class, the Hydrozoa, contains 
species which have invaded freshwater and none of the freshwater 
forms approach the size and complexity of their marine relatives. 
The hydrozoans, like all other cnidarian classes, are 
morphologically at the base of metazoan evolution. Although 
containing true tissues, they have only two embryonic cell layers 
unlike all other metazoan organisms in which three cell layers 
are produced. The primitiveness of cnidarians is also 
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demonstrated by the lack of a central nervous system and 
retention of a simple radial symmetry. One evolutionary scheme in 
which the cnidarians (including most hydrozoans) have become 
extremely successful is coloniality. In certain types of marine 
hydrozoan jellyfish, coloniality has reached such high levels of 
complexity that the entire colony begins to appear and act as an 
individual. A phenomenon characteristic especially of hydrozoans 
is the occurrence within a single species of both an attached 
form (polyp stage) capable of nonsexual reproduction through bud 
formation and a free-living sexual stage (the medusa) in which 
either male or female sex cells are produced. Union of gametes 
results in the development of a larva which settles to bud off a 
new colony. 

In Massachusetts freshwaters, the class Hydrozoa is represented 
by two quite dissimilar colonial species. One, Cordylophora 
lacustris (Fig. 1, known also as ~- caspia in European 
literature), is placed among the athecate group of species 
meaning that the individual polyp is naked. Each polyp contains 
several tentacles arranged around the oral (upper) end or 
manubrium of the animal. The tentacles contain nematocysts which 
are cells housing filamentous projectiles used for capturing 
prey. A stolon at the base of the polyp is continuous with other 
polyps in the colony. On the stalk of the polyp arise 
reproductive structures called sporosacs (Hyman, 1951) in which 
sexual gametes are formed. There is no medusa stage. Cordylophora 
lacustris is primarilly a brackish water species but can tolerate 
freshwater. According to studies reviewed by Remane and Schlieper 
(1971), the species grows best in salinities ranging between 10 
and 20 o/oo (ppt), but will grow well in salinities as low as 1 
0/00. In freshwater, growth and gamete production are reduced and 
colonies are generally restricted to clean running water. 
However, as documented by Lipsey and Chimney (1978) and Mcclung 
et al. (1978), ~- lacustris is able to survive in several types 
of freshwater habitats, including thermally polluted water. 
Chloride content is undoubtedly important to the survival of the 
species and the ability of coastal freshwaters to support ~
lacustris is probably greatly enhanced by the presence of 
chlorides in road salt laden runoff. 

The only other colonial hydrozoan species living in Massachusetts 
freshwaters is Craspedacusta sowerbyi (Figs. 2, 3). The species 
is best known from the sporadic medusa stage during which a small 
solitary jellyfish measuring up to 20 mm in diameter exists. The 
asexual phase is represented by small "colonial" sessile polyps, 
invisible to the naked eye, that occur actually far more commonly 
than the medusa. The coloniality of the polyp stage has been 
questioned by Petersen (1979) who maintains that there is but a 
single polyp that buds other polyps at its base. These "larval" 
polyps as Petersen refers to them, often do not become free and 
together form a "cluster" (Fig. 2). Clusters can contain up to 14 
polyps (Lytle, 1961). The polyp of ~- sowerbyi is very small, 
rarely over two mm in length, and is generally considered to be 
without tentacles, though it was suggested in the past that a 
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Fig. 1. Cordylophora lacustris, enlarged polyp to right. Fig. 2. 
Typical polyp cluster (a) of craspedacusta sowerbyi, and (b) two
polyp cluster of Q. sowerbyi showing distribution of nematocysts. 
Fig. 3. Mature medusa (jellyfish) (a) of Q. sowerbyi, facing 
gonad removed to reveal manubrium, and (b) immature specimen. 
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minute tentacled form, Calpasoma dactyloptera, was actually the 
same as£. sowerbyi (see Matthews, 1966, and Rahat and Campbell, 
1974, and Lytle, 1982, for discussion). The oral end is armed 
with numerous nematocysts used for capturing prey. Asexual 
reproduction is accomplished through any of three processes, 
including polyp budding, frustule ( creeping larva) production, 
and medusa budding. Each pattern is apparently governed by 
different temperature regimes (Lytle, 1961; Acker and Muscat, 
1976). Polyp and frustule production generally occur at lower 
temperatures than medusa production, which reaches its peak at 
high temperatures (up to 3o 0 c) and when food, in the form of 
plankton, is abundant. Sexual reproduction occurs during the 
medusa stage. The medusa (Fig. 3), or jellyfish, is composed of a 
thick gelatinous umbrella which bears tentacles containing 
nematocysts and a velum around the periphery. Within the umbrella 
are the gonads (sexes are separate) and the manubrium. A mature 
"bloom" of £. sowerbyi medusae can have, through predation, an 
important effect on the dynamics of plankton (Dodson and Cooper, 
1983) . A thorough review of the biology of £. sowerbyi can be 
found in Lytle (1982). 

The occurrence of£. sowerbyi in North America is believed to be 
the result of introduction from the orient (Kramp, 1950; Acker, 
1976). The transport of exotic plants throughout the world by the 
shipping trade is thought to be responsible for the establishment 
of the species outside of its natural range in China. 

ENTOPROCTA 

A small phylum, the Entoprocta contains only a single freshwater 
species, Urnatella gracilis (see Emschermann, 1987). Though many 
entoprocts are solitary, ll• gracilis is colonial, with a single 
branching colony containing several members. A colony (Fig. 4) is 
composed of several stalks, each with an alternating series of 
constrictions along its length, and a terminal calyx containing 
the main body organs, including several tentacles. The entire 
colony is cemented to the substrate by the attachment disk. The 
body of the animal is derived from three tissue layers, but the 
body cavity is a holdover from the original larval cavity. The 
mouth and anus are located within the tentacular vestibule. 
Reproduction is accomplished by both sexual and asexual means. 
New individuals are added to the colony by simple asexual 
budding. Sexual gametes are also produced by male and female 
individuals to form a short-lived larva which settles to start a 
new colony. An additional asexual method described by Emschermann 
(1987) involves the development of creeping stolons capable of 
locomotion which supplement sexually but rarely produced larvae 
in establishing new colonies in new habitats. Urnatella gracilis 
is able to attach to a variety of firm substrates, natural or 
artificial, and can readily invade man-made habitats such as 
canals (Eng, 1977; Hull et al. , 1980; King et al., 1988) . The 
species also willingly colonizes the shells of living pelecypod 
and gastropod mollusks (Weise, 1961; Smith, 1980; Curry et al., 
1981). 
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Fig. 4. Urnatella gracilis colony, calyx enlarged to right. Fig. 
5. oral view of gymnolaemate lophophore (not to scale). Fig. 6. 
Orifice of Paludicella articulata zooid (X85). Fig. 7. £. 
articulata, zooid enlarged to left. Fig. 8. Pottsiella erecta. 
Fig. 9. orifice of~- erecta (X85). Scale lines equal 1 mm. 
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ECTOPROCTA 

The third phylum to be considered is the Ectoprocta, commonly 
referred to as the "moss animals." The term Bryozoa is often used 
in place of Ectoprocta, but traditionally is meant to include the 
Entoprocta as well. The actual relationships between the 
Entoprocta and Ectoprocta have yet to be satisfactorily defined. 
Two well documented opposite schools of thought exist with regard 
to the relationships of the two groups. One (eg., Nielson, 1977) 
claims a common ancestry for the Entoprocta and Ectoprocta, 
largely on the basis of similarity in reproductive and larval 
biology. The other view (eg., Hyman, 1959) maintains that 
structural differences in the adult forms of each group are too 
dissimilar to warrant a union into a single phylum. The 
Ectoprocta, here treated as a separate phylum, are entirely 
colonial and possess a body cavity (coelom) that is lined with a 
special cell layer and which develops during later stages of 
larval growth. A specialized feeding organ called a lophophore 
is present (Figs. 5, 10). The lophophore consists of a ring of 
hollow tentacles (Figs. 5, 10) which are extensions of the body 
wall and which surround the mouth. The lophophore is circular 
(Figs. 5, 10a) or shaped like a horseshoe (Fig. 10b), depending 
upon the taxonomic category of the animal. The polypide (Fig. 11) 
constitutes the body of the animal and includes the nervous, 
reproductive, and digestive systems. The u-shaped gut exits 
outside of the lophophore. The polypide is encased in a colony 
wall (also called or inclusive of the zooecium or cystid) (Figs. 
7, 11) which is an outer covering of both the individual and 
colony and is made up of living tissue and a secreted substance, 
the cuticle. The polypide and the colony wall in combination form 
an individual, referred to as a zooid (Figs. 7, 8). 

Although the Ectoprocta are for the most part marine organisms, 
they have been fairly successful at invading freshwater habitats. 
An entire class, the Phylactolaemata, is made up of strictly 
freshwater species. The largely marine class Gymnolaemata 
contains just a few freshwater forms. The classes are 
distinguished primarily by characteristics of the lophophore and 
associated organs, internal musculature, and aspects of 
reproductive biology. In North America, only two species of the 
class Gymnolaemata are known to occur in freshwater and both 
species live in or about Massachusetts waters. A third species, 
Victorella pavida, is a brackish water form found in the southern 
Atlantic states which can tolerate freshwater. These gymnolaemate 
species have a circular lophophore (Fig. 5) that bears a small 
number of tentacles. Individual zooids are connected by stolon
like strands or extensions of the colony wall, depending upon the 
species. Reproduction is accomplished principally by asexual 
budding. Freshwater gymnolaemates produce a hibernaculum (Fig. 7) 
which carries the "primordium" (Hyman, 1959) of a new colony 

1 The terminology of various parts of the anatomy of ectoprocts 
generally follows Boardman and Cheetham (1983). 
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through the winter months to the following growing season. Little 
is known regarding the sexual phase of reproduction (Bushnell, 
1974). In the Phylactolaemata, the lophophore is horseshoe
shaped, except in one family in which it is circular. The number 
of tentacles is larger in horseshoe-shaped lophophores than 
circular lophophores. The mouth can be partially concealed by a 
small flap of tissue called an epistome (Fig. 10). Zooids are 
connected by either stolon-like dendritic extensions of the 
colony wall (Fig. 12) or encased in a thick gelatinous covering 
which may be dendritic as well or lobate (Fig. 13). In the 
gelatinous forms, the individuality of the zooids is suppressed 
somewhat (Ryland, 1979) and in one species, Cristatella mucedo, 
the entire motile colony acts, in a few respects, like an 
individual in that the entire colony is capable of locomotion. 

Reproduction in phylactolaemates is accomplished by both sexual 
and nonsexual methods. Zooids are added to the colony by asexual 
budding during which latent buds already present in the adult 
zooid activate to form new zooids which then migrate, by means of 
extension of the colony wall, away from the parental zooid. A 
second form of asexual reproduction, and unique to 
phylactolaemates, is the production of resting structures called 
statoblasts. In their simplest form, they consist of a two part 
capsule, the halves joined by a peripheral suture, surrounded by 
a pair of outer valves each of which consists of a fenestra and 
an annulus. Within the weather-resistant capsule, a cellular mass 
rests dormant until an environmental cue, such as water 
temperature, triggers development into young polypide buds. Two 
forms of statoblasts that are commonly encountered are 
floatoblasts (Fig. 14), with a surrounding ring of float cells 
called an annulus which encloses the capsule, and sessoblasts 
(Fig. 15), which have a reduced annulus and are attached to the 
substrate. The advantages of statoblasts lie in their ability to 
carry the genetic material of the deceased colony through adverse 
environmental conditions until favorable situations return, 
permitting renewed growth of the colony. The presence of various 
structures, such as float cells and holdfasts, enable the 
floatoblasts to disperse or be dispersed to establish colonies in 
new habitats. Statoblasts are held within the zooid until 
released by the living animal or left behind following death of 
the colony. Sexual reproduction is accomplished by union of male 
and female gametes, produced within the hermaphroditic zooids, 
from which a short lived but true planktonic larva is formed 
(Franzen and Sensenbaugh, 1983). After a brief time, the larva 
buds embryonic polypides and quickly settles to start a new 
colony. For a recent detailed discussion of phylactolaemate 
biology see Mukai (1982) and Wood (1983). 

Freshwater ectoprocts are widely distributed throughout the 
world, with several species having distributions that include 
more than one continental landmass (Bushnell, 1973). Most species 
living in Massachusetts have been reported from many other parts 
of North America. 
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dorsal and lateral views. All figures except Fig. 11 not to 
scale. 
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CLASSIFICATION OF THE BENTHIC COLONIAL PHYLA 

The higher classification and species of the three phyla are 
provided in Tables land 2. Insofar as the representative species 
included in this manual are concerned, the classification is 
reasonably stable, with the possible exception of the arrangement 
of categories below the level of class within the Cnidaria. Names 
and associated taxonomic ranking above family level follow Barnes 
(1980), with the exception of the term Ectoprocta which is 
preferred over Bryozoa. Though the systematics of the freshwater 
jellyfishes is not well worked out (Rahat and Campbell, 1974), 
the family Petasidae has been widely used and is adopted here, as 
is the family Clavidae which includes Cordylophora lacustris. The 
species Craspedacusta sowerbyi was, in the past, also known as 
Microhydra ryderi (named for the polyp stage). Older references 
list the latter, but it has since been synonymized with .Q. 
sowerbyi by most authors. See Moore (1954) for a brief review of 
the nomenclature of .Q. sowerbyi. Within the Entoprocta, no class 
or order names are usually applied as the entire phylum is very 
small and quite homogeneous. All known species are distributed 
among three families (Hyman, 1951). The family Urnatellidae 
contains just one species, Urnatella gracilis. As is the case in 
the Entoprocta, the class Phylactolaemata, within the Ectoprocta, 
is not broken down into orders due to the constancy of form among 
the known families (Hyman, 1959). The taxonomy of families and 
species generally follows Bushnell (1974), except for the genus 
Pectinatella, which is currently placed in its own family, 
Pectinatellidae (eg. Bushnell, 1982), and the recognition herein 
of Plumatella coralloides, reported for the first time from 
Massachusetts. Plumatella fruticosa and £. casmiana are also 
reported for the first time from the state. The systematics of 
the genus Plumatella, and to a lesser extent, Hyalinella, has 
been unsettled for over 30 years. This is largely due to the 
morphological plasticity demonstrated by certain species in both 
genera. As a result, there will be some inconsistency regarding 
the recognition of certain taxa among published works. 

Published Massachusetts records for freshwater species in the 
above three phyla are few and are scattered about in both old and 
recent studies. There are no published records of_<;_. sowerbyi in 
Massachusetts prior to 1960 (Pennak, 1956; Lytle, 1960), and none 
have appeared since. The species occurrence in Massachusetts is 
therefore based entirely on unpublished accounts or museum 
records. The presence of _<;_. lacustris in the state has been 
documented by Hyatt (1866-1868), Verrill and Smith (1874), 
Nutting (1901), and Smith (1964). Urnatella gracilis is known to 
live in the state from unpublished museum records. Freshwater 
ectoprocts have been reported from Massachusetts by Hyatt (1866-
1868), Davenport (1904, largely revised and repeated from Hyatt), 
Whipple (1927), Rogick (in Edmondson, 1959), and Smith (1985). 
The occurrence of Stephanella hina in Massachusetts has been 
recently reported by Smith (1988b). 
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Table 1.. The classification and species of freshwater benthic 
colonial Cnidaria, Entoprocta, and gymnolaemate Ectoprocta found 
in Massachusetts. 

Phylum Cnidaria 

Class Hydrozoa 

Order Hydroida 

Family Petasidae 

Craspedacusta sowerbyi Lankester 1880 

Family Clavidae 

Cordylophora lacustris Allman 1871 

Phylum Entoprocta 

Family Urnatellidae 

Urnatella gracilis Leidy 1851 

Phylum Ectoprocta 

Class Gymnolaemata 

Order Ctenostomata 

Family Paludicellidae 

Paludicella articulata (Ehrenberg 1831) 

Pottsiella erecta (Potts 1884) 
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Table 2. The classification and 
colonial Ectoprocta, Class 
Massachusetts. 

Phylum Ectoprocta 

Class Phylactolaemata 

Family Fredericellidae 

species of freshwater benthic 
Phylactolaemata, found in 

Fredericella sultana (Blumenbach 1779) 

Family Plumatellidae 

Hyalinella punctata (Hancock 1850) 

Plumatella coralloides Allman 1850 

Plumatella casmiana Oka 1907 

Plumatella emarginata Allman 1844 

Plumatella fruticosa Allman 1844 

Plumatella fungosa (Pallas 1768) 

Plumatella repens (Linnaeus 1758) 

Stephanella hina Oka 1908 1 

Family Lophopodidae 

Lophopodella carteri (Hyatt 1866) 

Family Pectinatellidae 

Pectinatella magnifica Leidy 1851 

Family Cristatellidae 

Cristatella mucedo Cuvier 1798 

1 Assignment of this species to the Plumatellidae is provisional. 
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HOW TO USE THE KEY 

The key is designed to provide the maximum number of characters 
available to increase the likelihood of positive identification. 
Unfortunately, several of the species covered in this manual, 
particularly species of the genus Plumatella, contain very few 
reliable characters able to guarantee correct identification. For 
this reason, and because most of the species treated in this 
manual are widely distributed, some overlap will exist between 
the following key and those prepared elsewhere. Additionally, all 
the potentially useful characters in a species are not always 
present at the same time or at specific growth stages of the 
colony. The most appropriate example is the formation of 
statoblasts in phylactolaemate ectoprocts. The morphology of the 
statoblasts are of utmost importance in identifying species. 
However, statoblasts in most species are usually not fully 
developed or plentiful until middle to late summer or fall in 
Massachusetts species. Therefore, it is often best to plan 
collecting towards the later half of summer. The colonies of 
other species, including Cordylophora lacustris and Urnatella 
gracilis, are better developed and more abundant at the end of 
the summer. The medusa stage (jellyfish) of craspedacusta 
sowerbyi as a rule appears only in the autumn months. 

Colonies of any of the included species can be epilithic, 
epizootic, epipsammic, or epiphytic. Some species, such as 
cristatella mucedo, Pectinatella magnifica, and the medusa of Q. 
sowerbyi, will grow in or are attracted to areas exposed to 
light, whereas most others avoid light. Because all discussed 
species are potentially part of an "aufwuchs" community, samples 
of substrate could contain more than one species of colonial 
organism. Sampling should therefore include all types of 
substrates present at a specific survey site. A good collecting 
technique for sessile species, especially colonial forms, is a 
rock-filled basket containing different sized rocks and woody 
debris. The artificial substrate should be allowed to remain 
undisturbed for several months during the spring and summer 
months to permit colonization and growth of colonial species. 

Specimens should, if possible, be returned to the laboratory 
alive. Encrusting species of ectoprocts are somewhat difficult to 
remove from the substrate without damaging them. However, it will 
be discovered that large portions (containing several zooids) 
will survive for purposes of examination. More damaged samples 
containing statoblasts can be preserved in the field in a 10 
percent formalin solution. Alternative preservatives are 50 
percent isopropyl or 70 percent ethyl alcohol. Gelatinous 
species, depending upon the size of the colony, can be gently 
pried from the substrate, or if small jar-sized pieces of 
substrate with attached specimens can be located, the substrate 
and specimens should be kept intact. As already stated, an effort 
to collect representative types of substrate, even if larger 
species are not evident, is advised. These substrate samples 
might harbor smaller species (eg., polyps of Q. sowerbyi) or very 
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transparent forms (eg., stephanella hina) ordinarily not visible 
to the naked eye. It is preferable to keep the samples in a 
clean, capped glass jar in water from the collection locality. 
Temperature of the water containing the sample should be kept 
cool but not cold (under 10°c). Cold water can kill the collected 
animals as quickly as water that is too warm. For examination 
purposes, whole colonies still attached to the substrate, or 
entire or parts of colonies removed from substrate should be 
placed in a clean shallow dish. Disposable plastic 100 X 15 
millimeter or 100 X 25 millimeter petri dishes with covers are 
the most suitable containers for observing living specimens. 
These dishes can be used several times so long as they do not 
become contaminated with preservatives. Once prepared for 
examination, immersed specimens are placed under a binocular 
dissecting microscope with available magnification ranging from 
1ox to 30x. It is best to leave ectoproct samples undisturbed for 
a few minutes to allow the polypides to emerge and extend their 
tentacles. Sharp jolts or jarring of the vessel containing the 
specimens will result in the retraction of the polypides into the 
colony interior. Once relaxed and extended, the lophophore can be 
easily examined and its shape and tentacle number determined. 

It is often desirable to preserve the specimen for future study, 
particularly if there is a question about the specimen's 
identification. Preservation without prior relaxation will cause 
either distortion of the specimens or, in the case of ectoprocts, 
retraction of the polypide into the colony interior. To avoid 
these problems, it is necesary to narcotize specimens before 
adding preservative. Narcotization is best accomplished by 
placing a small amount of powdered menthol on the surface of the 
water, which should just cover the specimens. Chlorotone crystals 
are also suitable, if accessable. The petri dish should be 
covered and allowed to stand for a few to several hours. 
Periodically, the entire animal, or its exposed polypide if an 
ectoproct, should be probed to determine if still responsive. 
Once no longer responsive to probing, the specimen must be placed 
in preservative immediately. If allowed to remain in a narcotized 
state too long, the specimen will die. Once death occurs, 
decomposition is rapid and if preservation does not take place as 
soon as possible, the entire specimen will be lost. Preservation 
should include a fixative such as formalin, either 5 or 10 
percent. It takes only a few hours for specimens to be fixed. 
Fixation is followed by a few washes in water to remove the 
fixative. Final preservation with either 50 percent isopropyl or 
70 percent ethyl alcohol will permit examination for years 
afterward. 

An additional and useful method of studying specimens is to stain 
and mount preserved whole specimens on slides for examination 
with a light microscope. Entire colonies of hydrozoans and 
entoprocts and the polyp ides of ectoprocts, already fixed and 
washed, can be stained with any of a variety of tissue stains. 
Following staining, specimens are gradually dehydrated in alcohol 
until a concentration of 95 percent alcohol is reached. 
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Dehydrated stained specimens are now ready for mounting. 
Mounting media vary in their permanence. Non-drying media such as 
glycerin or glycerin jelly permit additional handling of the 
specimens following examination. Permanent mounts can be prepared 
using Hoyer's medium, which is described in Pennak (1978). Slide 
mounted specimens are best examined at magnifications between 
l00x and 250x. 

Probably the most important character for identifying 
phylactolaemate ectoproct species is the statoblast. If present 
in the colony, the statoblasts should be removed from the 
surrounding tissue and examined whole or prepared for slide 
mounting. In most representatives of the Plumatellidae, the 
statoblasts are polymorphic (see discussion in Introduction), and 
all forms, if present, should be studied. Non-plumatellid species 
can be readily determined on the basis of the general morphology 
of the statoblast alone. To prepare statoblasts for mounting on 
slides (recommended for plumatellids) several examples should be 
briefly boiled in a 10 percent KOH (potassium hydroxide) 
solution. Following this procedure, the valves of the statoblasts 
can be separated by prodding with probes. The inner capsule of 
each valve will separate from the annulus and fenestra. The 
separated valvular components are then washed in water to remove 
excess KOH, and mounted, unstained, on slides using any of the 
media described above. It is preferable to examine mounted 
statoblasts at magnifications of 400x and l000x (oil immersion). 
At these magnifications, the presence of reticulation and or 
tubercles on the translucent membranous fenestra (center) of the 
annulus component can be determined. Slides that are permanently 
mounted are best labelled for future use. 

Samples of substrate from almost any unpolluted freshwater 
habitat in Massachusetts will typically contain several forms of 
sessile organisms besides those included in this manual, 
including solitary hydrozoans, solitary and colonial rotifers, 
protozoans, and sponges. (Sponges will treated in another key.) 
The other groups mentioned are largely microscopic with the 
possible exception of the solitary hydras. Though the solitary 
hydras are not covered in this key, both recent (Campbell, 1983, 
1987) and more traditional (Hyman, in Edmondson, 1959) aids to 
their identification are available. The colonial rotifers are not 
formally treated herein, primarily because they are microscopic 
and somewhat difficult to identify. In addition, the 
Massachusetts fauna is very poorly known. Three fairly common 
colonial genera are mentioned in the notes following the key. 
Solitary forms are exceptionally diverse and require special 
preparation techniques to ensure identification. 

Collections of preserved specimens, whether stored in alcohol or 
mounted on slides, should be maintained along with pertinent 
collection data in a reference collection or offered to an 
established museum where they will be available for future study. 
A section at the end of the key is provided giving distribution 
information on species included in the key. As can be determined 
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from the section on distribution, some species, particularly 
among the ectoprocts, have very restricted known ranges in 
Massachusetts. Distribution data can therefore be helpful in 
identifying certain species. The definition and terminology of 
drainage systems in Massachusetts follows Halliwell et al. 
(1982). 
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Fig. 16. sessoblasts of Fredericella sultana {X80), enlargement 
to right. Fig. 17. Colony of r. sultana, (a) adherent to 
substrate, {b) erect branches containing sessoblasts (arrows). 
Fig. 18. Statoblasts of Plumatella fruticosa {X80), {a) 
floatoblast, (b) sessoblast, enlargement to right. Fig. 19. 
Colony of ;e. fruticosa, arrows denote sites of former daughter 
zooids on erect branch. scale lines equal 2 mm. 
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lb 

2a (1) 

2b 

3a (2) 

3b 

4a (1) 

4b 

5a ( 4) 

5b 

GENERAL KEY TO THE FRESHWATER BENTHIC COLONIAL 
PHYLA OF MASSACHUSETTS 

Individuals (polypides) of the colony retractile into 
tubular or gelatinous colony interior (see note 1), 
tentacles always present •............ ECTOPROCTA ....... 4 

Individuals (polyps, calyces) of the colony non
retractile, with or without tentacles .....•...•....... 2 

stalk of colony with a series of bands alternating with 
ligamentous constrictions, with a few to several 
tentacular calyces (Fig. 4) ......••....•............... 
........•. ENTOPROCTA ................. Urnatella gracilis 

Colonies not as in 2a .............. CNIDARIA ........... 3 

Colony brushy in appearance, with many stolons giving 
rise to polyps and sporosacs; tentacles scattered over 
surface of manubrium (Fig. 1) ; along coast in tidal 
freshwater ....................... Cordylophora lacustris 

Polyps without tentacles, nematocysts evident under 
high magnification (Fig. 2), polyp clusters containing 
from a few to 14 individuals; species presence also 
indicated by the occurrence of planktonic jellyfish 
(medusae) (Fig. 3) ; distributed throughout state in 
natural and artificial habitats ...........••........... 
• . . . . . . . . . . . . . • . . . . . • . • • . . . . . • . • • Craspedacusta sowerbyi 

Lophophore circular, without epistome and averaging 
fewer than 21 tentacles (Fig. 5); colonies delicate and 
threadlike, producing a hibernaculum (Fig. 7); zooid 
orifice quadrate or pentagonal ...... GYMNOLAEMATA .•••.. 5 

Lophophore circular or horseshoe-shaped, with an 
epistome and averaging more than 21 tentacles (Fig. 
10); colonies robust, dendritic (Fig. 12) or lobate 
(Fig. 13), producing a statoblast (Figs. 14, 15); zooid 
orifice not as in 4a •.•..••.. PHYLACTOLAEMATA .......... 6 

Colony finely and regularly branching (Fig. 7), free of 
substrate or attached; zooids continuous and 
sequential, orifice quadrate and box-like (Fig. 6) ; 
lophophore with from 12 to 20 tentacles, averaging 
about 16 •....................•.•. Paludicella articulata 

Colony stoloniferous, always attached (Fig. 8); zooids 
separately arise from stolon, orifice pentagonal (Fig. 
9); lophophore with from 19 to 21 tentacles, averaging 
about 20 ..................•.....•.•... Pottsiella erecta 
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6a ( 4) 

6b 

7a ( 6) 

7b 

Sa (7) 

Sb 

9a (8) 

9b 

Lophophore circular (Fig. 10a); statoblasts of one 
type, a sessoblast, without broad annulus or float 
cells, typically bean - shaped, rarely broadly oval, 
(Fig. 16); colony adherent or with erect branches, 
adherent portions with a distinct keel (Fig. 17) ...... . 
... FREDERICELLIDAE .... Fredericella sultana (see note 2) 

Lophophore horseshoe-shaped (Fig. l0b) (see note 3) ; 
statoblasts of one ( floatoblast) or two ( floatoblast 
and sessoblast) types (Figs. 14,15), annulus of 
floatoblast broad, with distinct float cells (Fig. 14), 
and in some forms with projections, shape variable, but 
not bean-shaped; colony adherent or erect, with or 
without keel .................................•...•.... 7 

Colony wall tubular, firm and generally opaque; colony 
dendritic when adherent, or with free or fused branches 
when erect . ........................................... . 
.... PLUMATELLIDAE (in part) .•... genus Plumatella ...... 8 

Colony wall gelatinous, soft and translucent to 
transparent; colony adherent and dendritic or lobate ... 
. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 12 

Some or all floatoblasts with length divided by width 
>2; one or two types of floatoblasts present; 
sessoblast fenestra with or without extensive 
tuberculation ...........................•....•........ 9 

All floatoblasts with length divided by width =<2; only 
one type of floatoblast present; sessoblast fenestra 
with extensive tuberculation (Figs. 26,27) ........... 10 

Floatoblasts one type (Fig. 18a), length divided by 
width averaging >2, annulus of floatoblast wide; 
fenestra of sessoblast valve with reticulation and 
scattered tubercles (Fig. 18b); colonies adherent or 
erect, with small daughter zooids or evidence of their 
former occurrence (Fig. 19) •....... Plumatella fruticosa 

Floatoblasts two types (Figs. 20,21), length divided by 
width in one type (leptoblast, Fig. 20, see note 4) 
averaging >2, annulus of leptoblast narrow on both 
valves; fenestra of sessoblast valve with extensive 
tuberculation (Fig. 22); colonies adherent and compact 
(Fig. 23) (see note 5), often appearing somewhat 
circular, no daughter zooids ........ Plumatella casmiana 
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Figs. 20-25. Plumatella casmiana. Fig. 20. Leptoblast, w=annulus 
width. Fig. 21. Typical floatoblast, reverse views. Fig. 22. 
Sessoblast, enlargement to lower right. Fig. 23. Colony generated 
from single leptoblast, arrows indicate typical floatoblasts in 
colony. Fig. 24. Split valves of leptoblast. Fig. 25. Split 
valves of typical floatoblast, F=fenestra, A=annulus, C=capsule. 
Figs. 20-22, 24-25 are xao. 
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Fig. 26. Sessoblast of Plumatella emarginata, enlargement to 
right. Fig. 27. sessoblast of 1:. repens, enlargement to right. 
Fig. 28. Floatoblast of 1:- emarginata, enlargement of fenestra to 
right. Fig. 29. Floatoblast of 1:- repens. Fig. 30. Variation of 
fenestra in£. repens. Fig. 31. Attached colony of l:· emarginata. 
Fig. 32. Erect colony of£. emarginata. Figs. 26-30 xao. Scale 
lines equal 2 mm. 
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l0a (8) Extent of coverage by annulus greatly dissimilar on two 
valves of floatoblast (Fig. 28), fenestra with faint 
reticulation and prominent tubercles over entire 
surface (Fig. 28); colony usually adherent (Fig. 31) 
but occasionally forming densely intermingled, erect 
branches (Fig. 32) .......•.....••. Plumatella emarginata 

l0b Extent of coverage by annulus only slightly to 
moderately dissimilar on each valve of floatoblast 
(Fig. 29), fenestra usually with strong reticulation, 
and with small tubercles distributed over entire 
surface, limited to periphery, or absent (Fig. 30) (see 
note 6); colony adherent or erect, erect branches free, 
intermingled and conjoined, or parallel and fused .... 11 

lla ( 10) Colony usually adherent and growing on flat surfaces 
(Figs. 11,33), occasional erect branches free from one 
another; colony wall opaque, translucent or 
transparent, especially in younger portions ..•......... 
...•..................... Plumatella repens (see note 7) 

llb Colony generally erect and branching, often growing 
among vegetation, branches irregularly conjoined (Fig. 
34); colony wall opaque and reddish-brown or brown 
.................•.. Plumatella coralloides (see note 8) 

llc Colony growing on flat or round surface, comprised, for 
the most part, of erect vertical branches fused 
together along their entire length (Fig. 35); colony 
wall as in llb ••••••..•.............. Plumatella fungosa 

12a (7) Colony dendritic with distinct branches even if 
branches are closely set and appear to form a lobate 
mass (Fig. 36); mature lophophore with up to 67 
tentacles; statoblasts simple without projections ..... . 
. . . . . . . . . . . . . . . . . . . • . . . . PLUMATELLIDAE ( in part) ...... 13 

12b Colony lobate and at times massive with no indication 
of branching (Fig. 13); mature lophophore with up to 96 
tentacles; statoblasts with projections (Figs. 
43,45,50) ......•..•..................•..........•... 15 

13a (12) Large mature colonies with branches often crowded 
together to form a mass (Fig. 36), zooids of young and 
mature colonies low and rounded (Fig. 38a); mature 
floatoblasts with truncated poles (Fig. 37), > .490 mm 
in length, fenestra with faint reticulation and large 
tubercles (Fig. 37); sessoblasts not formed ..•......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . Hyal inella pun ct a ta 

25 



13b Mature colonies forming short or extended sinuous 
branches, zooids of young and mature colonies raised 
and either conical or lobed; floatoblasts circular 
(Fig. 39) or round-oval, < .420 mm in length, fenestra 
with strong reticulation, tubercles limited to 
periphery or absent, sessoblasts formed (Fig. 40) or 
not .....••••....................•....•.......•.••.... 14 

14a (13) Colony wall firm and transparent, somewhat visible to 
the naked eye; zooids erect and conical, arising singly 
or in groups of two (Fig. 38b) or more; colony as in 
lla .........•...••••••... Plumatella repens (see note 7) 

14b Colony wall very soft, swollen, and highly transparent, 
not visible to the naked eye; zooids vertical lobes 
arising separately from colony base (Fig. 38c); colony 
comprised of short, single branches (Fig. 41); known 
only from swift River, ware ........•..• stephanella hina 

15a (12) Colony generally small (<10 mm in diameter) (Fig. 42) 
though several colonies close together can appear as a 
solid mass; no red pigment around mouth; statoblasts 
with projections arising from periphery of annulus and 
always restricted to opposite poles (Fig. 43); known 
only from Connecticut River ........•...••....•....•.... 
................ LOPHOPODIDAE ....... Lophopodella carteri 

15b Colony small to large (>10 mm in diameter) and massive, 
larger colonies appearing as either round or elongate 
masses; red pigment around mouth present or absent; 
statoblasts circular with hook-like projections around 
entire periphery .............•.••........•........... 16 

16a (15) Colonies, when small, containing randomly arranged 
polypides (Fig. 44), large colonies circular or 
rounded, depending upon substrate (Fig. 46), and up to 
. 5 m in diameter; red pigment around mouth present; 
colonies firmly attached to substrate; statoblast with 
hooked projections arising from outer margin of annulus 
(Fig. 45) .... PECTINATELLIDAE ...•. Pectinatella magnifica 

16b Colonies, when small, containing symmetrically arranged 
polypides (Fig. 47), larger colonies elongate with 
polypides in symmetrical linear rows (Fig. 48); red 
pigment around mouth absent; colonies attached loosely 
to substrate by a "sole" (Fig. 49) and capable of some 
movement; statoblast with hooked projections arising 
from outer margin of capsule (Fig. 50) ..•.......••..... 
................ CRISTATELLIDAE ....... Cristatella mucedo 
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Notes in key 

1. The small (less than 5 mm in diameter) gelatinous and non
gelatinous colonies of certain genera of the phylum Rotifera 
(Figs. 51, 53) can be occasionally mistaken for ectoprocts, 
particulary if preserved without prior narcotization. When 
observed alive, the two phyla can be readily distinguished 
by the morphology of the feeding organ. Unlike the 
ectoprocts, the individual rotifer contains a ciliated 
corona (Figs. 52, 53) which serves as the principal feeding 
organ. Two common colonial rotiferan genera in Massachusetts 
having gelatinous bases are sinantherina, with an attached 
oviferon (Fig. 52a), and Lacinularia without an oviferon 
(Fig. 52b). A common non-gelatinous colonial genus is 
Floscularia, in which the individual rotifer has a four 
lobed corona (Fig. 53) and lives in a stiff, granular tube 
(Fig. 53) among others. Investigators seeking aids to the 
identification of colonial rotifers are referred to Donner 
(1956), Edmondson (1959), Pennak (1978), Vidrine et al. 
(1985), and Wallace (1987). 

2, Fredericella sultana can be further distinguished from the 
following species by the morphology of the sessoblast 
surface. In E· sultana, the surface or fenestra is 
characterized by having a network of raised ridges enclosing 
depressions, giving the fenestra, when viewed 
microscopically, a pitted appearance (Fig. 16, enlargement). 
T. S. Wood and B. Backus are preparing a paper in which the 
name sultana will be replaced by indica due to recent 
research showing that North American populations show a 
closer relationship to E· indica from the Indian 
subcontinent than to European E· sultana. 

3. In the mature polypides of a few species of the non
fredericellid phylactolaemates, the lophophore is quite 
small and the horseshoe shape is clearly discernable only 
under high magnification. In Plumatella fruticosa the 
horseshoe shape is the least developed among Plumatella spp. 
occurring in Massachusetts, while the smallest lophophore in 
the remaining species is found in stephanella hina. 

4. Plumatella casmiana is the only species among the known 
phylactolaemate ectoprocts with more than one form of 
floatoblast. One type, the leptoblast, is unique in that it 
separates into only two parts (valves) (Fig. 24) with normal 
KOH treatment (discussed in an earlier section). The other 
floatoblast, not always present in all colonies, is a 
typical type with a length to width ratio averaging <2, with 
a broad annulus of unequal coverage on each valve (Fig. 21), 
and which separates into four parts (two outer valves and 
two inner capsule halves) with normal KOH treatment (Fig. 
25). Leptoblasts apparently germinate soon after release 
(Wood, 1973) and can be often found giving rise to new, 
satellite colonies. 
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5. Colonies with erect, fused branches have been noted in the 
literature (Bushnell and Wood, 1971), however, such growth 
form has yet to be observed in Massachusetts. 

6. The degree of tuberculation in the following three species 
is not specific to any one form but varies among all three. 

7. Plumatella repens is an exceptionally variable species with 
regard to both colony form (Wood, 1973) and the degree of 
hardening and opaqueness of the colony wall (Toriumi, 1956). 
Whereas some colonies have a hard, opaque colony wall that 
is encrusted with debris, other colonies can be quite soft, 
transparent throughout, and free of any encrustation. The 
more transparent colonies also tend to have a more circular 
floatoblast and are typically found in shallow, lentic 
environments. 

8. This species and£. fungosa comprise part of the suite of 
forms which make up the £. repens "complex. 11 Considerable 
debate and discussion has been generated among investigators 
concerning the relationships of£. repens, £. coralloides, 
and£. fungosa (some recent points of view include Bushnell, 
1965, 1968; Bushnell and Wood, 1971; Lacourt, 1968, 1975; 
Wiebach, 1973; Mundy and Thorpe, 1979, 1980; Mundy, 1980; 
Geimer and Massard, 1986). In Massachusetts, colonies 
typical of each form are found alone or together. When found 
together, intermediate forms are sometimes present. Under 
such circumstances, a species assignment can be difficult. 
When uncertainty exists due to intermediacy between £. 
repens and either of the other two forms, it is best to list 
the specimens under£. repens. 
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Fig. 33. Colony of Plumatella repens. Fig. 34. Colony of .f. 
coralloides. Fig. 35. Colony of .f. fungosa, lateral view. Fig. 
36. Colony of Hyalinella punctata. Fig. 37. Floatoblast of fl. 
punctata (X80), enlargement to right. Fig. 38. Lateral view of 
zooid(s) of (a) H, punctata, (b) .f. repens, (c) Stephanella hina, 
polypides retracted. Scale in Fig. 33 applies to Figs. 33-36. 

29 



Q 
39 40 

42 3 mm 

41 
43 

Fig. 39. Floatoblast of Stephanella hina, enlargement to right. 
Fig. 40. Sessoblast of~- hina. Fig. 41. Colony of a. hina. Fig. 
42. Colony of Lophopodella carteri containing statoblasts. Fig. 
43. Statoblast of L. carteri. Figs. 39, 40 and 43 are X80. 
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Fig. 44. Pectinatella magnifica, portion of small colony. Fig. 
45. statoblast of E· magnifica (X80), arrow denotes hooked 
projection. Fig. 46. Colony form in E- magnifica; (a) lobe, (b) 
ball, and (c) spindle shaped. Fig. 47. Young colony of 
Cristatella mucedo, dotted line A bisects colony along long axis. 
Fig. 48. several colonies of~. mucedo, actual size, enlargement 
of large colony to upper right. 
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Fig. 49. Ventral view of "sole" of Crista tel la mucedo colony. 
Fig. 50. Statoblast of .Q. mucedo (X80) , arrow denotes hooked 
projection. Fig. 51. Colony of the rotiferan genus Sinantherina 
sp. (X20). Fig. 52. Individuals of the genera (a) Sinantherina, 
and (b) Lacinularia (XlOO). Fig. 53. Colony of Floscularia sp. 
(X60), individual (XlOO) to right. 
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DISTRIBUTION OF MASSACHUSETTS FRESHWATER 
BENTHIC COLONIAL PHYLA 

The distribution of the following species in Massachusetts is 
imperfectly known. Nearly all occurrences and ranges listed below 
are based on unpublished museum records either in the Museum of 
Zoology, University of Massachusetts at Amherst (UMA) or the 
Museum of Comparative Zoology, Harvard University (MCZ). In a few 
instances, personal observations are given regarding sightings of 
certain highly distinctive species. (Special Concern listings are 
from the Code of Massachusetts Regulations, Chapter 131, Section 
8.00 (1986)). 

CNIDARIA 

Craspedacusta sowerbyi 

There are no published, specific records for this species in 
Massachusetts although Lytle (1960) shows two dots on his map, 
one in the eastern part of the state and another which could be 
in either southeastern Massachusetts or Rhode Island. Museum 
specimens of the medusa stage are from Cambridge, Dedham, and a 
quarry in Gloucester (MCZ), and Laurel Lake in Lee, Dug Pond in 
Natick, and the large quarries in Quincy (UMA) . Sightings of 
medusae have been reported in Crystal Lake, Newton (J. Walsh, 
Personal observation), Big Bear Hole Pond, Taunton, and Big Alum 
Lake, Sturbridge (Boston Globe, 30 September, 1974), a pond on 
the University of Massachusetts campus in Amherst and Stockbridge 
Bowl (Lake Mahkeenac), Stockbridge (S. Ludlam, Personal 
observation). Though the jellyfish stage is very sporadic in its 
occurrence, the polyp stage is very common and can be expected to 
be found in most aquatic habitats, natural or man-made, except 
those with strong current. 

Cordylophora lacustris 

There are only a few coastal freshwater records for this species 
in Massachusetts. Hyatt (1866-1868) reported it from the tidally 
influenced Lower Mystic Lake in Medford, Verrill and Smith (1874) 
note its occurrence in the "vicinty of Cambridge," while Nutting 
(1901) and Smith (1964) state that it is found in freshwater near 
Woods Hole. Cordylophora lacustris probably occurs in other tidal 
freshwaters of the state as well. 

ENTOPROCTA 

Urnatella gracilis 

In Massachusetts, U. gracilis is known only from the Holyoke 
power canals (off the Connecticut River) in Holyoke. It is 
probably present in the lower Connecticut River from Holyoke to 
the Connecticut border. It is known to live in the Connecticut 
River in Connecticut (Smith, 1980, 1985). 
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ECTOPROCTA 

Paludicella articulata 

Paludicella articulata was first reported from Massachusetts by 
Davenport (1904). The species is very common and widely 
distributed throughout the state in ponds, lakes, large rivers 
and streams. It is particularly common and abundant in outflows 
of impoundments where populations can at times form thick mats 
covering rocks, cement liners of dams, and debris. 

Pottsiella erecta 

This species is currently not known to occur in Massachusetts but 
lives in the Connecticut River in Connecticut very near the 
Massachusetts border (Smith, 1985). Pottsiella erecta is included 
here because it probably occurs in the lower part of the 
Connecticut River in Massachusetts. 

Fredericella sultana 

Early published records for this species in Massachusetts are 
found in Hyatt (1866-1868). Fredericella sultana is found across 
the state in both lentic and lotic habitats, but shows a 
preference for cool water with some current. The species easily 
colonizes artificial aquatic systems such as fish hatchery ponds 
and raceways, and water pipes. Whipple (1927) documented the 
great extent to which this species was able to invade the water 
supply distribution system of Boston in the early part of the 
century. 

Hyalinella punctata 

Hyatt (1866-1868), repeated later by Davenport (1904), mentions 
the existence of this species in "Mystic and Fresh ponds, 
Cambridge." There are only a few subsequent museum records 
indicating that g. punctata exists at the least in large ponds 
and large streams and rivers. The majority of recent collections 
have been from the Connecticut River (Smith, 1985) and its 
associated drainages. 

Plumatella casmiana 

Plumatella casmiana was recently collected in Eph Pond, 
Williamstown (Hoosic River basin). This locality represents the 
first and only population currently known in Massachusetts. The 
species probably exists in other parts of the state, but is most 
likely uncommon as it is in the rest of North America. 
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Plumatella coralloides 

There are no previously published reords of this species in 
Massachusetts. The species, if valid, is generally found in 
standing water wherein it lives on vegetation. Populations of 
typical £. coralloides are known from Lake Cochichewick, North 
Andover, a small unnamed pond in Palmer, Prospect Lake, Egremont, 
and Lake Garfield, Monterey. 

Plumatella emarginata 

Plumatella emarginata has been reported in Massachusetts by Smith 
(1985) who noted its occurrence in the Connecticut River. This 
species is found throughout the state in rivers and large and 
small streams, below impoundments, and other habitats 
periodically subjected to current. 

Plumatella fruticosa 

Reported from Massachusetts for the first time, .f. fruticosa 
occurs sporadically in the state in both man-made and natural 
habitats. Specimens have been collected in a beaver pond in 
Ashfield, the outlet of Wachusett Reservoir (Lancaster Mill Pond) 
in Clinton, the Turners Falls power canal (off the Connecticut 
River) in Montague, and Cunningham Pond in Hubbardston. The few 
records of .f. fruticosa indicate that the species prefers quiet 
water which is not normally subjected to strong current. 

Plumatella fungosa 

Both Hyatt (1866-1868) and Davenport (1904) give records of this 
species from a few ponds in eastern Massachusetts and the Green 
River (presumably near Greenfield). The species was recently 
discovered in the Hoosic River in Cheshire near the outlet of 
Cheshire Reservoir. Intermediate populations between this form 
and£. coralloides have been found in a swampy backwater of Plum 
Brook in Amherst. 

Plumatella repens 

Plumatella repens is the most common and widespread species of 
the genus in Massachusetts. Hyatt (1866-1868) reported it under a 
few different and now synonymous names from ponds in eastern 
Massachusetts. smith (1988b) lists it from the swift River in 
Ware. The species generally prefers quiet water in both natural 
and artificial habitats, but will live in quiet sections of 
streams as well. Unlike £. emarginata, the only other common 
species of Plumatella in Massachusetts,£. repens has only rarely 
been observed in large streams and rivers. 
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stephanella hina 

This species was recently reported for the first time in North 
America from the Swift River in Ware (Smith, 1988b). No other 
populations in North America are presently known. 

Lophopodella carteri 

Initially reported in Massachusetts by Smith (1985), this species 
is known only from the Connecticut River from Deerfield upstream 
to Montague. The species is listed as Special Concern in 
Massachusetts. 

Pectinatella magnifica 

In eastern Massachusetts, this species was first observed by 
Hyatt (1866-1868) and Davenport (1904). Smith (1985) listed 
Connecticut River records. A highly distinctive species, 
Pectinatella magnifica has been observed or collected throughout 
the state. It can live in both lentic and lotic environments, 
though the massive colonies described in the literature or 
reported by naturalists are limited to quiet water. The species 
is often found living below impoundments. 

cristatella mucedo 

Davenport (1904) provides the first Massachusetts record for this 
species. Cristatella mucedo is a common species in the state and 
can be found in large streams, rivers, including the Connecticut 
River (Smith, 1985), lakes, ponds, and impoundments. 
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GLOSSARY OF TERMS USED IN KEY 

Annulus. Hardened ring of varying width surrounding capsule of 
statoblast. 

Calyx. Soft tentacle bearing body of an entoproct colony. 

Capsule. Inner compartment of statoblast containing germ cells. 

Colony wall. The part of the ectoproct colony containing both 
living tissue and a non-living external covering. 

Epistome. A small flap of tissue that partially overhangs the 
mouth in phylactolaemate ectoprocts. 

Fenestra. Ornamented or smooth outer layer of the statoblast not 
covered by the annulus. 

Float cell. Dead, air-filled cell comprising with similar cells 
the annulus of a floatoblast. 

Hibernaculum. Overwintering structure of gymnolaemate ectoprocts. 

Lophophore. In ectoprocts, the hollow ring or horseshoe-like 
extension of the polypide which bears tentacles. 

Polyp. An individual of a cnidarian colony. 

Polypide. Retractile portion of an ectoproct individual. 

statoblast. Overwintering structure produced by phylactolaemate 
ectoprocts. 

Stolon. Broadly applied to any strand of tissue connecting a 
series of individuals of a colony. 

Tentacle. Solid (in 
(Ectoprocta) arm-like 
food capture. 

the Cnidaria and Entoprocta) or hollow 
extension of the body used primarily for 

Valve. One of two halves of a statoblast containing half of all 
components. 

Zooid. An individual, including the polypide and adjacent colony 
wall, of an ectoproct colony. 
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