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ABSTRACf 

Physa integra Hald. was abundant on aquatic 
plants in the ·Ohio River and apparently pre­
ferred species ·with dense foliage. The termi­
nation of annual plant growth in fall was £~!­
lowed by a die-off of snails. Strong currents 
in spring carried off segment.s. of the mollusk 
population· that were living on subm.erged drift­
wood and the bottom. The Physa population was 
largely maintained from .fall to summer by in­
dividuals inhabiiing .stable and somewhat pro. 
tected dock pi lings. · 

· INTROilJCTICN 

The importance of aquatic higher plants as 
habitats for freshwater organisms iswell known, 
but few reports have dealt in detail with the 
mollusk inhabitants. This paper is primarily 
concerned with the role of plants and other 
submerged .surfaces in the ecology of Physa in­
teg~a. These observations were made· during a 
study of .the mollusks in a small area of the 
Ohio River (River Mile 600.5---600.6) at Louis­
v~lle, Kentucky. Other findings will .be con­
sidered in future.papers. 

At this location. th·e river bottom varied 
from loose silt and sand mixtures on a broad 

shoal with depths up to l rn, to coarse sand 
and pebbles in the main· channel. Scattered 
beds of the aquatic plants, ·Potamogeton pecti­
natus, P. crispus, and Najas minor, formed a 
zone of submerged vegetation throughout· t.hc 
l_ittoral area, but were more concent.ratec', a­
mong a line of boat slips that extended over 
much of the area studied. Three types of sub­
merged surfaces (permanent, seasonal, and tem­
porary) were present in this area. The per­
manent substrata were dock pilings and the 
wooden or stone retaining walls that bordered 
the shoreline. Aquatic plants and larger 
pieces of submerged driftwood were considered 
se~sonal.because they ~ere present only during 
certain times of the year. lneir removal and 
subsequent return· was an annual phenomenon. 
Lar.ge.r' driftwood, consisting mostly of tree 
branches,· was washed. awwy and replaced with 
similar mate~ial by heavy currents that accom­
panied spring floods. Thus, there was a year­
'ly ove'rturn of materials that were light enough 
to be transported by the increased current 
during late wiriter ~nd spring. Temporary su~­

strates were miscellaneous smaller objects, 
such as trash or small pieces of wood, that 
were readily· displaced by minor water move­
ments. 

Four other gastropods, Somatogyrus subglo­
bosu§, Amnicola integra, Promenetus exacuous, 
and.Ferrissia fragilis, wei·e associated witli 
Physa on these s1•rfaces. 
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MATERIAI..S AND ME1li0Il5 

Plants were coll~cted with a fine wire mesh 
hand net or with a plant hook, and all snails 
were removed, sorted, and counted in the labo­
ratory. The wet plants were weighed after 'be­
ing blotted free of excess wwter. Gastropod 
densities were expressed as the number of 
snails per 100 g of wet plant material. Five 
such quanti ta ti ve collections were made be tween 
August and November, 1963 and samples were tak­
en again in June and July, 196 4. An Ekman 
dredge was used to take quantitative bottom 
samples twice monthly fr6m U to 16 sites in 
the 90 m square study area. Samples from such 
irregular surfaces as submerged driftwood and 
dock pilings were evaluated somewhat subjecti­
vely using the terms abundant, common, and in­
frequent. A species was regarded as abundant 
when it constituted a major part of all sam­
ples, common if·present in· over 50 percent of 
the samples. and infrequent if found in c.onsi­
derably less than 50 percent of the samples. 
Dock pilings and retaining walls were sampled 
with a plant hook or by hand. In most cases it 
was unnecessary to r.emove the animals from 
driftwoodtoevaluate their densities, and.they 
were returned to the wat~r on the object. 

·RESULTS 

Aquatic plant growth commenced in June but 
snail communities were not established on the 
plants until mid July. At this time plant beds 
covered about 44 percent of the bottom at 
depths of 3 m or less .. Physa integra was most 
abundant on Potamogeton pectinatus and Somata­
gyrus subglobosus preferred Najas minor. These 
species were also present, although lass abun­
dant, on Potamogeton crispus .. Small numbers 
of Amnicola integra and Promenetus exacuous 
were found only ori Potamogeton pectinatus 
(Table 1). The plants died off in late Octo­
ber and early November but snail populations 
stayed on the de gene rating. plant bodies. as long 
as the material survived. Shoots of Potamoge­
t,on pect inatus were the first to ~ppear in 
June, 1964, and eggs an~ juveniles of Physa 
integra were prese~t on·these.plants by early 
July. Later. in the month the other plant spe­
cies had developed scattered growths and Amni­
cola, Promenetus, and Somatogyrus began to ap,­
pear on plants. Throughout the study Potamo-

geton pectinatus supported the highest densi­
ties and largest variety of mollusks. 

TABLE 

Ave rage snai 1 popu 1 ations of higher plan t.s 
August through October, 1963. Values are 
the number of snails per 100 g of plant 
material. P. p. - P. pectinatus, P. c. -
P. crispus, N. m. - Najas minor .. 

Snail P.p. P.c. N.~. 

Physa 101 l 13 
Somatogyrus 7 2 24 
Amnicola 1 
Promenetus 2 

Most subne.rged driftwood was situated near 
the docks and amid plant beds, 'since the pil­
ings tended to immobilize and accumulate mate­
rial carried by floodwaters. Physa integra was 
present on the driftwood and.boatslips through­
out most of the year (Table 2). Somatogyrus 
subglobosus was abundant on these substrata. 
while Pro~enetus exacuous and Amnicola integra 
occurred only rarely. A fre.shwater limpet, 
Ferrissia fragilis, was collected infrequently 
and seemed to be restricted to driftwood. The 
wood and stone ret.ainirig walls along shore 
were void of snails. 

Gastropods were usually found on the free 
undersides of submerged branches, while upper 
surfaces of the same branches w~re covered 
~ith gelatinous clumps of filamentous algae 
and silt. The gelatinous nature of this mate­
rial was not due to diatom growths. These ac­
cumulations of algal filaments and silt par­
ticles were swwyed iabout by weak water cur­
rents. In three separate experiments, neither 
Physa nor Somatogyru.~ showed any tendency to 
retreat from natural or artificial light in 
laboratory aquaria that were provided ·with 
plants or wood pieces f~r cover. Apparently 
the instability of the algal growths atop sub­
merged surfaces limited snail habitation of 
these areas. . 

Dredge samples showed' that Phy.sa integra 
occurred infrequently on the bottom and at 
densities below those enco~ntere-d on submerged 
objects. Specimens ~ere presefit on the bottnm 
from early fall through· spring, but were ah-
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sen.t from bottom samples between spring and 
early summer (Table 2). The annual decline of 
aquatic plants was apparently. responsible r'or 
the increase in snail numbers on the bottom in 
fall. llJring October an·d November a substan­
tial number of empty shells. both juvenile and 
adult, taken in dredge hauls indicated that a 
greater part of the Physa population perished 
instead of becoming part of the. bot. tom commu­
nity after plants disintegrated. The spring 

decrease in density was seemingly brought about 
by increased current that remov.ed driftwood and 
carried off a few centimeters of silt from 

o some spots. Through December, discharges were 
normally less than SO 000 cfs. However dis­
charges during March and April averaged over 
150 000 cfs and over 600,000 cfs between March 
8 and 21. During this time the densities of 
most members of the mollusk assemblage were 
reduced. 

T A B L E 2 
The distribution of Physa integra from August, 1963 through July, 1964. 

A : abundant, C : common, I : infrequent (see text). 

SURFACE Aug. Sept. Oct. Nov. 

Potamogeton pect:natus 
Potamogeton c,:spus 
Najas minor 
Submerged driftwood 
Dock pilings 

Bottom (number per m2)' 

DISOJSSION 

A 
I 
c 
I 

0 

A A 
I I 
c c 
c c 

c 

2 9 

Physa :ntegra inhabited.submerged portions 
of the dock.structure throughout the year. The 
snails spread to maturing hydrophytes in mid 
.summer 1nost likely by means of a few pioneer 
individuals ovipos1 twg on the plants. The 
species reached its highest density for the 
year on these surfaces due to intense oviposi­
tion in mid summer. Several workers have de­
monstrated that egg laying is induced in aqua­
tic pulmonates by rises in temperature (De 
Witt, 1954).' Although it was not observed as 
closely, newly accumulated driftwood was pro­
bably tenanted in the same manner. When the 
plants disintegrated at the end of their grow­
ing season, many of the inhabiting gastropods 
died; however, some continued to live on the 
bottom over winter. Both the driftwood and 
bottom populations were decreased by the lm­
pellent action of springtime floods. Thus, in­
dividuals established on the more permanent 
substrata were apparently the nucleus for an­
nual replenishment of the local population. 
The absence of snails from retaining. walls a-

c 
c 

8 

Dec.' Jan. Feb. Mar. Apr. May Jun Jul. 

c c 

c c c c I 
c c c c c c c c 

5 11 4. 6 0 0 0 1 

long shore was probably due to the exposure of 
these. areas to wave action generated by wind 
and boats. 

The three plant species have ch arac teri s­
tically different growth forms. That· is, Po­
tamogeton pectinatus has filiform leaves that 
develop dense tangles, while Najas minor has 
close·ly spaced rigid leaves. lhe broad leaves 
of Potamogeton crispus are more widely spaced 
These morphological difference~ seemingly in­
fluenced snail preferences. Boycott (1936) 
stated that associations between any species 
of snail and aquatic plant were due to coinci­
dent occurrence of the two ·species. However, 
vegetation in the area I studied was mixed in 
such a way that preferences between different 
plants could be exercised by aquatic organisms. 
1l1e dense foliage probably offered the advan­
tages of protectiori from fish predators and a 
greater food supply in the f onn of epi ph yt i c 
algal growths. 

Physa integra possibly required high dis­
solved oxygen concentrations that were provided 
in this instance. by close association with 
plants and algae during the summer months. 
Those individuals. that ended up on the bottom 
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later in the year survived due to higher dis­
solved oxygen co~centrations that normally de­
velop in the <llio 'River .from fall to late 
spring (Table .3). Dawson (1911) proposed that 
aquatic plants· offer an· advantage to snails by 
oxygen11ting surrounding waters. Also, high 
rates of oxygen consumption· have· been reported 
for some freshwater pulmonates (Von Brand and 
Mehlman 1953). 

TABLF. 3 
Typical fall thrqugh spring variations in 
dissolved oxygen in the Ohio River. From 
weekly values reported· by Nail 0963). 

October . 
November 
December 
January . 
February 
March 
April 
May . 

Dissolved 
Oxygen 

(ppm) 

7.2 
8.6 

12.9 
14.5 
16.0 
13.1 
11.2 
9.2 

Physa was never seen migrating to the sur­
face to breathe atmospheric oxygen, and it is 

doubtful that the snails inhabited any object 
merely because it gave th.em access to the water 
surface. Hunter (}955) found that populations 

~of Lymnaea peregra and Physa fontinalis in 
shallow areas of Loch Lomond surfaced for air, 
while those in deep water utilized dissolved 
oxygen. 
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