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ABSTRACT

The object of this study was to identify types of freshwater 
sponges present in western Montana and to determine destribution of 
the different species. An attempt was also made to estimate 
growth rate.

• In Salmon Lake, Ephydatia muelleri. and Spongilla lacustris
were found. In Blanchard Lake, Ephvdataia muelleri. Sponailla 
lacustris. and Eunapius fragilis were identified. Within Rock Island 
Lake, Eunapius fragilis and Ephydatia fluviatilis (tentative) were 
identified.
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INTRODUCTION AND LITERATURE REVIEW

Sponges are members of the Phylum Porifera which contains

three classes distinguished by their skeletal structure (Pennak,
fr

1978). Freshwater sponges are members of the class Demospongea, 

order Haplosclerina, and family Spongillidae and Metaniidae (Pennak, 

1978; Frost 1991). The skeleton of this class consists of horny 

fibers, siliceous spicules, or both. Of the 4500 known sponge 

species most are marine, Spongillidae and Metaniidae are the only 

families in which freshwater sponges can currently be found (Frost, 

1991). Class Spongillidae (the main freshwater sponge class) 

consists of about 150 species of sponges, 25 of which have been 

identified in the United States (Pennak, 1978). In this study, three 

of the 25 (Sponailla lacustris. Eunapius fragilis. and Ephvdatia 

muelleri) were positively identified and one (Ephvdatia fluviatilis) 

tentatively identified. These four species are commonly found in 

temperate climates in the Northern Hemisphere (Jewell, 1935; 

Rader, 1984; Williams, 1980; Clifford, 1991).

Freshwater sponges range in color from green to brown to off- 

white, depending on the algae or other organisms symbiotically 

associated with the sponge (Pennak, 1978; Frost, 1991; Penney and 

Racek, 1968). The size and growth form of freshwater sponges

fr varies greatly; variations can even be observed within the species

itself (Pennak, 1978). Currently, there is much debate over whether 

sponges should be considered as individuals or as colonies (Frost, 

1991). However, as a freshwater sponge colony can be separated
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into a number of independently growing units, they are probably best 

thought of as colonial organisms (Frost et al., 1982).

Freshwater sponges can be observed growing in a wide variety 

* of habitats and on a variety of substrata (Jewell, 1935). Sponges

should grow in most types of freshwater, ranging from streams and 

rivers to pond and lakes. Rarely, however, have sponges been found 

in fast moving waters (Jewell, 1935). The most favorable 

conditions for sponge growth are considered to be gently moving 

clear waters, low in calcium and containing many microorganisms on 

which the sponges may feed (Klots, 1966; Jewell, 1935). As sponges 

themselves do not require light (Klots, 1966; Jewell, 1935), they 

may be found growing on the top, bottom, or sides of submerged 

objects. The substrata includes wood, rocks, and vegetation on 

which sponges can grow (Jewell, 1935).

The following discussion of characteristics is adapted from, 

“Comprehensive Revision of a Worldwide Collection of Freshwater 

Sponges (Porifera: Spongillidae)” by J.T. Penney and A. A. Racek 

(1968).

The mature growth form of Sponailla lacustris is described as 

long tubular branches coming from an irregular base. In lotic 

(running water) environments, the branches may be reduced or even 

absent. The oscula are usually inconspicuous. The consistency of

> the live sponge is soft, but firm. The skeleton of the dry sponge is

extremely brittle.

Megascleres are slightly curved or straight, needle-shaped, and 

usually smooth. The length ranges from 200-350 pm, and the width 

from 6-18 pm. Microscleres occur in varying abundance in the
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dermal membrane and the symplasm (tissue with no cellular 

structure). Microscleres are slightly curved amphioxea (slightly 

curved and needlelike spicule) and covered with small spines. The 

length ranges from 70-130 pm and the width from 2-8 pm. 

Gemmoscleres, when present, are stout and slightly to strongly 

curved amphioxea or amphistrongyla (rod shaped and biradiate with 

blunt ends). They are usually covered with spines, and the length 

ranges from 80-130 pm and the width from 3-10 pm.

The habitat of 3.- lacustris is restricted to the Northern 

Hemisphere, and it grows best in cold-temperate regions. The 

sponge color is usually drab to bright green (due to the presence of 

zoochlorellae associated with the sponge).

Eunapius fraailis. is described as forming flat crusts with 

variable dimensions. The surface is usually smooth, with small but 

visible oscula. The consistency of the live sponge is very fragile and 

soft.

Megascleres are smooth, straight or slightly curved amphioxea. 

Their length ranges of 180-270 pm and their width from 5-12 pm. 

Microscleres are absent. Gemmoscleres are slender to stout and 

slightly curved or straight amphioxea or amphistrongyla. The are 

normally covered with conspicuous spines that aggregate at the tips. 

The length ranges from 75-140 pm and the width from 2-7 pm.

• Gemmules are fairly abundant, forming a distinct layer on the

substratum or in groups of 2-5 scattered throughout the sponge 

body.
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This is a truly cosmopolitan species, found in all continents 

and climates. It is usually colored a light grey to white, and 

occasionally is green.

Ephydatia fluviatilis forms bulbous growth on logs and aquatic
fr

plants and rarely forms flat crusts. The surface is uneven and 

lobose, with a large numerous oscula. The consistency of the live 

sponge is firm but fragile.

Megascleres are slightly curved amphioxea and usually totally 

smooth. The length ranges from 210-400 pm and the width from 6-

19 pm. Microscleres are absent. Gemmoscleres are typically 

birotulates (two discs with a stalk in between them) with slender, 

smooth shafts. Rotules typically have equal diameters and are not 

too deeply incised. Malformations may occur in adverse 

environments. Gemmules are abundant and scattered throughout the 

skeletal body.

This cosmopolitan species has a preference for temperate 

regions. The coloring is usually a dull yellow to brown or green due 

to the presence of zoochlorellae.

Ephydatia muelleri varies in shape, from thin films to fairly 

thick crusts. The surface is even in flat specimens and forms 

rounded elevations in more massive growths.

Megascleres are straight to slightly curved and stout 

• amphioxea, typically with small, but acute spines, except at their

tips. Their length ranges from 200-350 pm and their width from 9-

20 pm. Microscleres are absent. Gemmoscleres are birotulate with 

moderately thick, short shafts. They are usually smooth and not
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more than 12 rotule rays exist. Gemmules are scattered abundantly 

throughout the sponge body.

£.. muelleri is restricted to the Northern Hemisphere with a

* preference for temperate regions. It is normally colored a dull

yellow to brown, but maybe green due to symbiotic zoochlorellae.

Much work has been done on the distribution and habitat of 

freshwater sponges throughout the U.S., Canada, Asia and Europe; 

however, not much information is available pertaining to freshwater 

sponges in the Northern Rocky Mountains. The Northern Rocky 

Mountains, specifically western Montana, has a temperate 

environment characterized by snowy winters, lasting from about 

October until mid- April, and mild summers from about June to 

August.

In 1980, Williams described the freshwater sponges of 

Colorado. The environment is described as being semi-arid lands, 

with mountain lakes separated by mountains and drainage barriers 

and is similar to that of western Montana. The lakes are 

oligotrophic with long periods of ice cover, from October to May.

The four species observed growing were: Spongilla lacustris, 

Eunapius fragilis. Ephydatia muelleri, and Ephydatia fluviatlliS- 
Williams notes that these four species are the only ones found in 

Colorado. The Eunapius fraailis identified in this study fits the

• description given by Penney and Racek (see above discussion for

details). Williams furthermore states that the Colorado species 

show decreasing spicule length and width in waters with low silica 

concentrations. Eunapius fraailis was observed in 35 of the 81 lakes 

sampled. Sponges occurred in hard water plains reservoirs with
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elevations as low as 1431 m, to soft, oligotrophic waters of 

mountain lakes with elevations as high as 3240 m. The 

representatives of Ephvdatia muelleri found in this study were 

usually on the lower end or below the size ranges given by Penney
t

and Racek (see above). Ephvdatia muelleri was found in 17 of the 81 

inspected sites. All 17 sites were classified as mountain lakes, 

with altitudes from 2636 to 3261 m. No growth was recorded in 

plains reservoirs. Williams concludes that Ephvdatia muelleri has a 

high tolerance for a wide habitat range and is found in areas with 

lower calcium content and both higher and lower magnesium content 

than previously reported; however, growth is more abundant in 

habitats with higher calcium values. Spongilla lacustris of this 

study are well within the limits for growth form and spicule type as 

described by Penney and Racek (1968). Spongilla lacustris grew in 

10 of the 81 lakes sampled with relatively productive growth in all 

the locations. The altitude of these locations ranged from 2706 to 

3109 m. Williams also states that Spongilla lacustris is found in a 

narrower habitat range than either Eunapius fragilis or Ephvdatia 

muelleri. The final sponge species reported by Williams is Ephvdatia 

fluviatilis. The abundance of this sponge was low, and the spicules 

smaller than normally reported. Williams concludes by stating that 

sponges in her study were found in greater frequency in mountain

• lakes and ponds than in mountain and plains reservoirs. Williams

also states that these sponges prefer habitats with soft, highly 

colored (indicates high dissolved organic carbon) waters.

Rader (1984) also did a study of an area with a habitat similar 

to that in western Montana. This study considers the factors

6



affecting distribution of Ephydatia fluviatilis growth in Utah Lake. 

Utah Lake, Utah County, Utah, is located on the western front range 

of the Rocky Mountains. The lake is reported to have a shallow

depth, small amount of suitable substrate and a vertical gradient of
r

siltation. In terms of lakewide distribution, Ephvdatia fluviatilis 

showed the greatest percent coverage in littoral areas where rubble 

rested on top of a hardpan surface. Rader feels this is because the 

"hardpan surface, as opposed to rubble or gravel, eliminates rock 

imbeddedness and exposes more surface area to larval recruitment." 

The hardpan surface may also reduce silt accumulation. Rader also 

reports that this species was not found on the bare, hard substrates 

where springs enter the lake. Therefore, Ephydatia fluviatilis may 

be limited to waters with high salinity, such as Utah Lake. The 

typical vertical distribution of this species is 1.4 to 2.8 m deep. 

Below the depth of 2.8 m the substrate is mostly rocky and covered 

with slit or other fine sediments which restrict sponge growth. 

Ephydatia fluviatilis shows greatest percent coverage from 1.5 to 

2.5 m in depth and prefers the vertical and bottom surfaces of rocks. 

Rader concludes by stating Ephvdatia fluviatilis is successful as it 

can withstand heavy silt accumulation due to the sponges efficient 

filtering and elimination system, thus it may be an excellent species 

to introduce into lakes and reservoirs impacted by organic pollution

• and high siltation rates.

Jewell (1935) conducted another study with a focus similar to

that of the present study, but with a slightly different environment, 

on the ecology of freshwater sponges in northeastern Wisconsin.

This study sampled 127 lakes and bogs and 17 streams. Sponges
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were observed in 103 of the lakes and 15 of the streams. Of the 

1389 sponge samples examined, 10 different species were 

discovered, three of which, Spongilla lacustris. Ephydatia muelleri. 

and Sponailla fraailis (Eunapius fragilis) have also been discovered 

in the Northern Rocky Mountains. Jewell found that within these 10 

species two main groupings of sponges, based on different 

environmental conditions, could be observed, one containing 

Ephydatia muelleri, Spongilla lacustris, and Spongilla fragilis 
(Eunapius fragilis). and the other containing Ephydatia everetti and 

an atypical Sponailla lacustris. These associations show that it is 

probable that certain environmental factors are necessary for one 

group of sponges to grow, but prohibitive to growth of another group. 

This study also includes an analysis of the distribution of the 

species with respect to their physical and chemical environment. 

Transparency of the water was found to be of little importance in 

determining whether species will exist in a certain lade of stream 

or not. However, transparency is important in determining depth and 

location with respect to shade at which any species is found. 

Spongilla lacustris grew abundantly in water with lower 

transparency, and usually grew from depths of a few centimeters, 

to half a meter, to the surface in unshaded situations. In more 

transparent waters Spongilla lacustris was found at the surface in

• partially shaded areas or at depth of 1 to 1.5 m in less shaded areas.

Ephydatia muelleri showed a distribution patterns similar to that of 

Sponailla lacustris. The color and organic content of the water was 

found not to be important in determining presence or absence of any 

species, but was important in determining sponge abundance in
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suitable waters. Ephvdatia muelleri. Spongilla fragilis (Eunapius 

fragilis) and Spongilla lacustris are more abundant in waters with 

fairly high color. Dissolved oxygen and carbon dioxide in the water

did not appear to be significant in determining species distribution.r
Ephvdatia muelleri was restricted to the upper part of the range (5.1 

mg per liter and up) of the bound carbon dioxide, considered an index 

to carbonate salts, in the water. Spongilla lacustris tolerated the 

entire range (0.5-21 mg per liter and up), and Spongilla fragilis 

(Eunapius fraailis) was more common in the upper part of the range. 

Spongilla lacustris and Ephydatia muelleri were found in waters 

with a pH range of 6 to at least 8.2 and Soonailla fragilis (Eunapius 

fraailis) was found at pH’s ranging from 5.2 to at least 8.2. 

Ephvdatia muelleri was restricted to higher concentrations of silica 

in the water, supporting the strong skeletal development and 

vigorous vegetative growth exhibited by Ephydatia muelleri. 

Spongilla fragilis (Eunapius fragilis) was less restricted than 

Ephydatia muelleri. but also showed a preference for locations with 

higher silica content. Soonailla lacustris showed marked 

differences in skeletal development in areas of high and low silica.

In areas of high silica, the species shows long, rigid almost brittle 

lobed growth form. In areas of lower silica, the sponge grows with 

greater abundance and forms fleshy, soft lobes that were slimy to

• touch and collapsed when taken from the water. Ephydatia muelleri

and Spongilla fraailis (Eunapius fragilis) are restricted to waters 

with moderately high concentrations of residue (total amount of 

solids in solution in the water) and conductivity (how well water 

conducts an electric current), while Spongilla lacustris was tolerant
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of all but the lowest concentrations. Thus, in summary, the factors 

favoring Ephydatia muelleri. Spongilla fragilis (Eunapius fragilis) 
and Spongilla lacustris are waters with high contents of mineral,

~ bound carbon dioxide, and silicon oxide. Also important is high

conductivity and high residue, and high organic content, 

accompanying high color. Spongilla fragilis (Eunapius fragilis) and 

Ephydatia muelleri were furthermore reported to have most abundant 

growth in waters with gradual, continuous movement although they 

can tolerate quiet waters. Spongilla lacustris is most abundant in 

groups of lakes high in organic content, but without an inlet or 

outlet. This species will, however, tolerate currents.

Although the growth form of a sponge species is considered a 

highly variable characteristic, many species were found with 

common growth forms. Sponailla fragilis (Eunapius fragilis) was 

found as an almost uniform encrustation of fine texture, with small 

regular, slightly protruding oscula in the two lakes with the highest 

mineral content. In other areas it showed a more robust growth, 

looser texture, less regular surface and larger, more protruding 

oscula. In areas of most abundant growth it had surfaces with 

irregular lobes and protrusions suggestive of incipient branching. 

Spongilla lacustris exhibited a wide variation, from simple 

encrustations to tufts of long, slender, finger-like processes. The

• growth form of this sponge was determined to be dependant on the

colony age, area and slope of surface to which it is attached, the 

wave-action and the chemical content of the water.

In the field, Ephydatia muelleri and Spongilla fragilis 

(Eunapius fragilis) spicules associated with the gemmules, tended to
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disappear, and the entire skeletal structure became delicate and 

attenuated in waters of lower SiC>2 content. Spongilla lacustris 

showed a wide range of spicule forms due to the wide variety of 

environments in which it was found. Jewell observed that a change 

in the environment alone can cause changes in the spicule growth 

pattern.

The purpose of my approximately three month study, June 1992 

through August 1992, was to initiate a survey of the freshwater 

sponges of western Montana. The long term goals of this project are 

to: 1) determine distribution of the different species of sponges in 

western Montana and 2) the identify variables that influence their 

distribution.
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MATERIALS AND METHODS

COLLECTION AND IDENTIFICATION

Most sponges were discovered and collected by wading through 

lakes and streams and handpicking any submerged materials 

suspected to contain possible sponges. In less turbid streams and 

lakes by simply looking down through the water, sponge colonies or 

objects on which sponges might be, could be seen. When the water 

was moving too fast to clearly view the bottom, a clear deepdish pie 

plate was partially submerged in the water to allow clear viewing 

of the lake or stream bottom. In deeper waters a normal garden rake 

was used to pick up submerged objects suspected of containing 

sponges or to collect sponge samples. Once adequate sponge 

amounts were collected, they and water from the area, were put in 

small plastic containers. The containers were labeled with the 

location and date on which the sponge was collected, transported 

back to the lab and stored in the refrigerator at 5° C until the 

spicules and gemmules could be permanently mounted and classified.

Slides of sponge spicules were used for identification.

Spicules were separated from the soft parts of the sponge by boiling 

4 to 5 ml of sponge sample in a test tube with approximately 10 ml 

of concentrated nitric acid. The mixture was then allowed to let 

stand from 3 to 24 hours depending on the sponge type or spicule 

desired. As much of the supernatant acid as possible was then 

removed with a pipette and water was carefully added until the test 

tube was about half full. After about 1 hour, with occasional 

agitation, the supernatant was again drawn. This procedure was 

repeated two more times. Next the water was replaced with 95%
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alcohol and two changes of absolute alcohol. Each replacement was 

left to sit for 15 minutes. Spicules and some alcohol were then 

drawn in a pipette, and placed on a slide. Finally the alcohol was 

evaporated off, and the spicules were covered with a mounting 

medium and a cover slip. Permanent mounts of gemmules were 

made using the same method, except that in the first step the 

gemmules were placed in a test tube with cold concentrated nitric 

acid for 1-6 hours until they turned a translucent orange or yellow 

in color. The identification schema used were those of Pannek 

(1989) and Frost (1991).

WATER ANALYSES

The chemical tests were done using Lamotte Limnology outfit. 

Water samples were taken from as close to the sponge colonies as 

possible, using either plastic bottles provided with the test kit or 

glass bottles sealed with parafilm. The plastic bottles held 65 mL. 

Larger volumes were held in the glass bottles. Care was taken not 

to expose the water to air, and the water tests were made as close 

to the time of collection as possible (1 to 3 days). The test used 

were pH, dissolved O2, CO2, silica, nitrate, total hardness, calcium 

hardness and magnesium hardness. The water depths and

• temperatures above the sponge colonies were measured periodically

using a meter stick and a mercury thermometer.
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DETERMINATION OF SPONGE GROWTH RATE AND PATTERN 

The units used to measure growth rate and growth pattern

were designed and built by Charles Pribyl. They consisted of to

* Plexiglass plates (15 by 7.5 cm), which served as artificial 

substrates, and a frame to hold the plates vertically. The base of 

the unit consisted of a square piece of plywood 34 cm long and 30 

cm wide. Extending upward from the two opposite corners of the 

plywood, with their wide sides facing, were 2-by-4's. Of the four 

units built two were built with the 2-by-4 height approximately 25 

cm and two built with a height of approximately 20 cm. The 

Plexiglass plates were fitted vertically into slits on the tops of the 

2-by-4's. About 10 cm of the Plexiglass was left sticking out of the 

wood (Figure 1).

The growth rate studies were conducted near the outlet of 

Salmon Lake. Four pieces of sponge, about 1.5 cm by 1.5 cm, were 

cut from similar sponge colonies growing at the site. The sponges 

were blotted slightly using filter paper and weighed. The weight of 

the sponge samples were taken using a Cent-O-Gram scale (Ohaus) 

and the sponge samples were tied onto the middle of the Plexiglass 

plates using unwaxed dental floss. The floss was tied in the middle 

of the sponge and wrapped widthwise around the Plexiglass plates 

(Figure 2). The units were then carefully lowered to the bottom of

• the lake (depth 60 to 80 cm) and positioned so that the sponge 

sample faced upstream (the position of most of the naturally 

growing sponges in the area). The units were weighted down with 

rocks from the area, and the sponges left alone to grow. At the end

14



of the study the sponges were removed from the substrate, blotted 

and weighed.
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top view

Figure 1. Artificial substrate and framework used for sponge 
growth experiment.

30
 cm

Figure 2. Sponge (1.5 x 1.5 cm) tied to the Plexiglass substrate 
(June 30, 1992).
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RESULTS AND DISCUSSION

DESCRIPTION OF SITES OF OBSERVED SPONGE GROWTH AND THE 
SPECIES FOUND AT EACH SITE

The sponges described in this thesis were collected from three 

• different locations in Western Montana: Salmon Lake, Blanchard

Lake and Rock Island Lake. Three sponges were positively identified 

(Spongilla lacustris. Eunapius fragilis. and Ephydatia muelleri) and 

one (Ephydatia fluviatilis) tentatively identified (Table 1).

The first site, Salmon Lake, is a part of the Clearwater River 

System. The location of Salmon Lake is T19N, R16W and S27. The 

lake is at an elevation of 3904 feet, and has a surface area of 640 

acres. The lake is accessible from state highway 83. Sponges were 

found at both the inlet and the outlet of this lake, with the majority 

of sponge colonies at the outlet at the southern end of the lake. No 

sponges were observed in the area between the inlet and the outlet.

The northern end of the lake, the inlet, had a muddy bottom, 

and Ephydatia muelleri was found growing on the undersides of 

submerged logs and sticks. Some colonies were observed on rocks or 

on the upper and lower surfaces of submerged logs. Sponges showed 

an encrusting growth form and their color ranged from brown to off- 

white to green. The colonies of the inlet covered a small surface 

area (5-10 cm) and had a low height (3-5 mm). The water in the

area had a slow moving current.
i

At the southern end of the lake, the outlet, just above a low 

rock dam, Spongilla lacustris and Ephydatia muelleri were collected. 

At this location the water was clear and the current was slow 

moving. No sponge colonies were observed directly upcurrent from
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Table 1. Sponge Distribution throughout the three sampled lakes.

Site and Dates Species
of Collection

EL fragilis L. lacustris EL muelleri
Blanchard 

• 8/13/92

Salmon
6/27/92
8/13/92

Rock Island 
9/20/92

E. fluviatilis

*
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the dam where water was moving more quickly. Sponges were most 

abundant in a small outpocket located east of the outlet, here the 

water flowed more slowly (Figure 3). At the southern end of the 

lake, the substratum consisted of rocks of varying sizes (3 cm - 2 

m). No colonies were observed on either the vegetation or the 

submerged logs in the area. In June, the sponges grew on the 

underside and/or the up current side of the rocks. Later in the 

summer sponges were observed on the upper side of the smaller 

rocks sheltered by larger rocks. Sponges occurred from 30 cm to 6 

m from the shore. The depth of the colonies ranged from about 30 

cm to about 150 cm.

In Salmon Lake, Ephydatia muelleri (Figures 4 and 6) was the 

most abundantly growing species. This species was observed 

throughout the three month period of this study, June through August 

1992. Ephvdatia muelleri nermally found as a thin, encrusted 

growth, ranging in color from green to brown, tan, or off-white.

The megascleres were amphioxea and covered with small 

spines. The length ranged from 210-300 pm and the width from 9- 

18 pm. Also found were small, smooth, straight amphioxea with a 

length from 56-148 pm and a width from 3-5 pm. Gemmoscleres 

were birotulate with a stalk length of 15-16 pm and a stalk width 

of 4.5-5 pm. The diameter of the rotules ranged from 13-16 pm

• (Figure 5).

Sponailla lacustris, not observed until the middle of July, was 

not as abundant at this site as Ephydatia muelleri. Spongilla 

lacustris appeared as cylindrical projections from the underside of 

a large rock in the area (Figure 6). The sponges grew from
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Figure 3. Southern end of Salmon Lake (from shore near outlet).
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Figure 4. Ephydatia muelleri in natural habitat (Salmon Lake).

J

Figure 5. Megascleres and gemmoscleres (at surface of gemmule), 
from Ephydatia muelleri (Salmon Lake).
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Figure 6 Spongilla lacustris and Ephydatia muelleri in natural 
setting (Salmon Lake).
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underneath the downcurrent side of a large rock. The height of the 

projections ranged from 7.5 to 12.5 cm. The overall height could 

not be accurately determined since growth began underneath the 

rock. The sponge color ranged from light green to yellow-white.

Both Spongilla lacustris colonies grew in close proximity to 

Ephydatia muelleri (Figure 6), so that the two colonies seemed as if 

they were just one. Only upon microscopic inspection of the 

spicules were the two species differentiated.

Megascleres recovered from this species were smooth and 

fairly straight amphioxea. Their length ranged from 338-355 pm 

and their width was about 15 pm. Smaller spicules were presumed 

to be microscleres, since no gemmules were present. The length of 

these amphioxea shaped, spiny spicules was from 46.5-75 pm and 

the width from about 5 pm (Figure 7).

Blanchard Lake also a part of the Clearwater River system, is 

located in T15N, R14W, and S28 and 33. The sponges at this 

location commonly occupied the sides of rocks and of submerged 

logs and branches. Sponges were found on the eastern side of the 

lake about 50 m from the shore, at depths ranging from about 110 to 

160 cm (Figure 8). The lake bottom contained rocks of small (3-10 

cm) to medium (11-60 cm) size, and was fairly soft, with more silt 

than at the southern end of Salmon Lake. Three species of sponges

• were collected at this site: Ephydatia muelleri, Spongilla lacustris

and Eunapius fragilis. The sponges ranged in color from green to tan. 

Eunapius fragilis exhibited a branching growth pattern and was 

found adjacent to the disc shaped Ephydatia muelleri on the same 

log. Eunapius fragilis tended to grow in a thin, encrusted form. It
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Figure 7. Smooth megascleres and smaller spiny spicules from 
Sponailla lacustris (Salmon Lake).

Figure 8. Blanchard Lake from east shore (sponges were found 
beneath snorkler).
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commonly had a brown colored center and a lighter brown to white 

edge (Figures 9). Colony size was fairly small (5-15 cm), with 

undulate edges, and the upper surface was rough to the touch.

Megascleres of this E. fragilis sample were thin, smooth and 

fairly straight amphioxea. Their length ranged from 249-322 pm 

and their width from 7.5-10 pm. No microscleres were observed. 

Gemmoscleres were straight amphioxea with a few small spines. 

Their length ranged from 55.69 pm and their width from 4.5-5 pm 

(Figure 10).

Ephvdatia muelleri was usually green in color and a exhibited 

thin, encrusted growth pattern. The colony size was small, with 

many of the colonies interconnected by thin channel of tissue 

between them.

Megascleres were spiny amphioxea. Their length was about 

230 pm and their width ranged from 17.5-21 pm. Smooth 

megascleres were amphioxea with a length from 60-95 pm, and a 

width from 3.5-5 pm. Gemmoscleres were smooth birotules with a 

stalk length from 30-33 pm and a width of about 10 pm. The 

diameter of the rotules ranged from 30-35 pm.

Spongilla lacustris was found usually as smaller colonies with 

off-white to green color. It had an encrusted growth form.

Megascleres of this sample were smooth amphioxea. Their 

• length ranged from 250-310 pm, and their width from 10-18 pm. It

was difficult to tell the gemmoscleres from the microscleres. 

Although gemmules were present in the slide sample, no 

gemmoscleres were observed within them. The length of the smaller
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Figure 9. Eunapius fragilis of Blanchard Lake (on the original 
substrate).

Figure 10. Megascleres and gemmoscleres (at surface of gemmule), 
from Eunapius fragilis (Blanchard Lake).
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spicules ranged from 90-145 pm, and the width from 8-10 pm 

(Figure 11).

The final site from which sponges were collected was lower 

Rock Island Lake (Figure 12). This lake is located in the Beaverhead 

National Forest at an elevation of 8325 feet. Its location is T6S, 

R17W, and S21-22. The bottom of this lake was mainly soft, 

although a few large rocks were located throughout it. Sponges 

were observed growing on large rocks, submerged logs and branches, 

and directly on the soft muddy bottom. The current at the site of 

sponge growth was slow, and the lake turbidity low.

At the southwestern corner of the lake, logs dammed up the 

outlet, and sponge growth on the logs was quite abundant. Sponges 

having an encrusted growth form, were found on all sides of the logs 

and the sponge color ranged from tan to green. These sponges were 

identified as Eunapius fraailis. Megascleres were smooth and 

straight. Their length ranged from 204-304 pm and their width was 

from 9.5-11.5 pm. No microscleres were found and the gemmule 

spicules observed were curved to straight amphistrongyla and with 

many spines evenly distributed down the length. The length ranged 

from 30-54 pm and the width from 5-6 pm (Figure 13).

Growing on a large rock at the southern end of the lake in a 

protected area created by the rock was a sponge tentatively 

identified as Ephydatia fluviatilis The sponges grew in small 

patches, 0.5-2 cm, and were light green in color. The sponges grew 

encrusted on the rock and at depths of 7.5-12.5 cm. Megascleres had 

a straight and needlelike appearance with some having a few small
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Figure 11. Spongilla lacustris spicules from Blanchard Lake.

Figure 12. Lower Rock Island Lake as viewed from Homer Young’s 
Peak (top).
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Figure 13. Eunapius fragilis spicules (tentative) from Rock Island 
Lake.
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spines and some totally devoid of spines. Their length ranged from 

188-258 jim, and their width was from 6-11 jim. The few small 

megascleres observed were needle shaped and covered with spines. 

Their length ranged from 55-60 pm and their width from 3.5-4.5 pm 

Gemmoscleres were birotulate, with the length of the birotules 

about equal to the diameter of the irregularly serrate rotules. The 

stalk length ranged from 12-15 pm, and the width from 2.5-4 pm. 

The rotule diameter ranged from 13-15 pm (Figure 14 and 15).

As stated in the introduction, the four identified sponge types 

found in this study are not uncommon to the environment of western 

Montana. All four are found frequently in the northern hemisphere 

(Frost, 1991; Penney and Racek, 1968). The Eunapius fragilis found 

at Blanchard and Rock Island lake are very similar to those found in 

the Colorado study (Williams, 1980), and with the same type of 

encrusted growth pattern and spicule appearance. The Spongilla 

lacustris samples found in our study are very similar to those found 

in the Colorado (Williams, 1980) and Wisconsin (Jewell, 1935) 

studies. Ephydatia muelleri found in this project are also similar to 

those in Colorado, and Wisconsin (Williams, 1980; Jewell, 1935).

The fact that Ephvdatia fluviatilis was rarely, if at all, found in my 

study, too matches the results of Williams (1980), and Jewell 

(1935).
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Figure 14. Spicules of E. fluviatilis (tentative) (Rock Island Lake)

Figure 15. Megascleres from and gemmoscleres (at surface of 
gemmule), of E. fluviatilis (tentative) (Rock Island Lake).
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WATER ANALYSES, TEMPERATURE AND DEPTH MEASUREMENTS

Water analyses, and temperature and depth measurements 

were made at different times at the different sites. The results of

* the water analyses are given in Table 2. Samples were taken on two

dates from Salmon Lake and once from each of the other two 

locations. The two samples from Salmon Lake taken on 6/30/92 and 

8/13/92, gave similar results for the majority of the minerals 

tested; however, the results of the hardness test differed 

considerably. Even though the total hardness test did not show much 

variation, the calcium hardness test was about halved from the first 

to the second sample and the magnesium hardness test showed 

almost a doubling.

Blanchard Lake gave similar results to those of Salmon Lake. 

The total hardness of the water from Blanchard Lake was much 

greater than that of Salmon Lake; the calcium hardness was greater, 

especially in comparing the two samples taken on the same day from 

the two sites. An increase in magnesium hardness is also shown 

between the two sites.

The temperature and depth readings were taken at different 

locations (Table 3). The average temperature from all sites was 

about 18° C and the depth ranged from 7.5 to 160 cm.
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Table 2. Results of water analyses of Salmon, Blanchard and Rock 
Island lakes. Results are expressed in parts per million (ppm) 
with the exception on dissolved oxygen a where an oxygen 
electrode was used.

Rock Island 
Lake 

9/20/92

Blanchard Lake Salmon Lake

8/13/92 6/27/92 8/1 3/92

Test
pH 8.1-8.5 7.5 8.1-8.2 8-9

Dissolved O2 10.45 ppm 6.4-6.5 mg/L 
(electrode)

11.1 ppm 14.2 ppm

CO2 5-8 ppm 1 ppm 1 ppm

Silica 5 ppm 5 ppm 5-6 ppm 1-2 ppm

Nitrate 0.1-0.2 ppm <1 ppm 0.05 ppm <0.2 ppm

Total
Hardness 76.5 ppm 48 ppm 56 ppm 18-20 ppm

Calcium
Hardness 28 ppm 25 ppm 13 ppm 8 ppm

Magnesium
Hardness 48.5 ppm 23 ppm 43 ppm 10-12 ppm
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Table 3. Temperature and Depth measurement. All depth units are 
centimeters (cm) and all temperatures are measured in 
degrees Celcius (°C).

Lakes and Sampling Dates Depth (average) Temperature

Salmon Lake
6/13/92 120-150 cm 16°C
6/27/92

7/10/92

40-80 cm 
(12 m from shore)

21°C (11 a.m.)

17°C (12 p.m.)
7/28/92

(at site
83-106 cm

of growth experiment)
21 °C

8/13/92
(at site

69-92 cm
of growth experiment)

21.5OC

Blanchard Lake
6/30/92 100-160 cm 18-19°C(11 a.m.

Rock Island Lake
9/20/92 7.5-90 cm 10OC (3 p.m.)

34



SPONGE GROWTH RATE AND PATTERN

The artificial substrate in the growth rate and pattern 

experiment was installed in the outlet of Salmon Lake on July 10, 

1992 and removed on August 13, 1992. Three of the four E. muelleri 

samples were recovered (Figure 16). There was no sign of the 

fourth; it presumably floated of the plate. Growth data is presented 

in Table 4. Although the samples all started about the same length, 

width and height, the samples retrieved at the end of the experiment 

showed different shapes and sizes (Figures 17-18). Sponge #2 grew 

to be the largest both in size and in wet weight. The most abundant 

growth occurred along the dental floss.

When the sponges were inspected visually on July 28, 1992, 

algae-like material was observed coating much of the surface of the 

plates and attached to the sponge. However, at the termination of 

the experiment on August 13, 1992, none of this material was left 

on the slides. The material seemed to have been caught on the slides 

while floating out of the lake. An even amount of material appeared 

to be present on each sample slide.

The weights used are only crude approximation of growth as a 

relatively large amount of water remained in the sponge after 

blotting. The larger the sponge was left on the filter paper the more 

water was extracted. An attempt was made to standardize the 

blotting time, although this did not eliminate the variability in 

water content of the weighed sponges.
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Figure 16. Apparatus used in growth experiment, submerged (Salmon 
Lake).
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Table 4. Sponge growth rate experiment results. Dimension and
depth
(g).

units are centimeters (cm), and weight units are grams

Sponge Sample
1 2 3 4

Dimensions
7/10/92 1.5 x 1.6 cm 1.4 x 1.5 cm 1.5 x 1.5 cm 1.3 x 1.4
8/13/92 5.2 x 3.9 cm 7.4 x 2.1 cm 3.4 x 1.4

Weight
7/10/92 0.67 g 0.53 g 0.67 g 0.56 g
8/13/92 1.647 g 1.542 g 0.7973 g

Depth
7/10/92 106 cm 106 cm 83 cm 83 cm
8/13/92 92 cm 92 cm 69 cm

cm
cm
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Figure 17. Top view of sponge sample at end of growth (8/13/92), 
(Salmon Lake).

Figure 18. Side view of sponge sample from growth and pattern 
experiment (8/13/92), (Salmon Lake).
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CONCLUSION

This study represents a first step in a survey of freshwater 

sponges in western Montana. It should be noted at this time that in 

future studies of this type, improved water analyses should be 

sought. Also, if further research is done on the growth rate and 

pattern, an attempt should be made to obtain dry weights of the 

sponges.

It is hoped that in time this initial information will be used as 

part of a much larger study of the sponge species their growth, their 

habitats and the affects the habitats have on the growth of the of 

the sponges.
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