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1. lMateriel and Egquipmen
Living snails collected from their localities were brought in Eureka

" wide-mouth jars end put in the aquarim. The aquariwm is in the form of
three sinks the opening of each is plt;ged with a cork stopper through which
passes & 30 or .35 cme glass tube. The other side of the cork stopper fits
into the opening of a cylindricel wire tube. Running water is supplied from a
contimiously opened tap for lake water. Water in the sink will be alweys at
the same level 28 the water in the glass tube. The wire tube keeps the
sneils far from the opening of the gla;ss tﬁbe.

Sneils were fed on lettus leaves which were changed daily or every
two deys.

Shells collected from different localities were brought to the lab
carefully cleened and dried.

Ecologicael features were recorded in the field. Associate snails were
identified elso in the field or brought to the lab if necessary. Associste A
vegetation was brought to the iab, carefully clesned and pressed and then c'.:
checked against text books of Aquetic flowering plants and the collections
of the Aquetic Flowering Plants class,

For the life history, the egg mcsses were separated in finger-bowl

dishes with lake vmter which wes chenged deily or twice a dsy.

.. - ot




-

General Survey of Chebovgen end “mmet Counties

a. FONTIINALIS RUN

6 - 28 - lg4g,

T3 N R23 S 1l.
The snzils sre found on both sides, mainly in the part behind the bridge;
 few of them were found in the pert between the bridge and the mouth of the run
into the lzke. The water is more or lesc stagnant; shore line is indefinite
séecially in the part behind the bridge. In the letter part the benks are low,
while in the part between the bridge and the mouth they are of medium height.
They are intermixtures of sand and clay and they are open (not shaded). Water
is colorless, slightly turbid in most perts, highly turbid in the others.
Bottom formed mcinly of scnd nixxed with ¢ smell zmount of silt.

Mzny logs are found on both sides of the Run and some are submerged. The
logs zre usuzlly found crossing each other; the sncils are found in the 27 -
water plzced in the meshes,

The snzils usuelly crawl on these logs ot = distance of ‘20-20 cm. from
the shore. Depth of plece vories from 20 cm. to 1 meter. In 211 instznces they
cravl on the logs imzediztely under the surfcce of the water, in such a way
that they can be ezsily sein. Therefore cll the meesurements hoye to be teken
at a depth in.ediately under the surfoge, ‘ihen the snzils are put in the
aquarium, they behave the same i.e. crawl immedistely under the surfzce of the
" water elthough few sink to the bottom at some intervals.

Craxiling on the logs is in most cases at right angle with the surface of

edhesion, hovever, in few instences they are found cdhering oblicuely.
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The snails are of the lerge size; the shell is dark brown in color,
although covered by a dirty gelatenous layer more or less similar in color to
a similar layer covering most of the logs and found at the banks. It'is most

probable to be periphyton.

Associate Snsils: 4

r——— s

l. Lymnaea mégasoma

2. Plznorbulzs armigera.
3. Gyraulus parvuse. §
Vegetations
1. Anacheris canadensis (Zlodea) fﬁ
2. Hypericum tubulosum.

3. Bupetorium peirfoliatum.
4, Nymphaea odoreta.

5. Zleocheris tenuis.

6. Utriculeric vulgeris.

7. liyrica Gele.

be LIOUTH OF BaSS5IY CRTZK =
On north west corner of Douglas ILcke
6 - 26 - 1948,
T38N-R3VY~-25 18,
The sncils were found on both sides cravling on Iris virginica just below
the surfoce of water, cnd at a right angle with it znd with the plant. Depth &~
of plece varies from 25 cm. to 70 cm., at = distcnce of ebout 20 to 50 cm.

from the shore and this is the region in vhich Iris is found.

Shore line not quite distinct due to the presence of dense vegetation.



Some logs are found on the sides specially near the bridge which is not so
far from the mouth of the creek. Banks are of medium height formed of sand
mixed with top soil. Bottom is formed of a sendy layer together with a mucky
substance formed of decaying vegetation; sand is also mixed with silt.
Turbidity in most parts is low becoming high at the least disturbance. Color
of water is coffee or dilute tea,

A large number of shells was found on the beach of the lake near mouth of
the creek; similar shells'are also found at the bottom of the creek. On the
whole the snails are not now so sbundent in this locelity; this is most probad
bly due to the fact that they were collected during the last few years By
biologists from the station.

Associate habitat:

Sneils:

1. Succinea retusa (land sneil) found crawling also on the sszme vegetation but
above the surface of the water.

2. Lymneses stagnzlis apressa; lérge number usually nezrer to the bzmk than Hel.
3. Stegnicola palustris |

Vegetetion:

The creek is 6ha;acterised by the heavy vegetation on both sides.

l. Typha latifolie

2. Heliacrus smallii

[4V]
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Chalamegrostis canadensis
4, Vellisneriz emericane

5. Potamogeton Richardsonii

6. " angustifolius
Te " natans

8. Anescharis canadensis




9, Anachaeris occidentalis
10. Polygonum coccineum

11, Spyrogyra sp.
12, Equisetum fluviatile

GOOSE POND

In Wilderness Park, at a distance of about 60 meters from the beach of Michi-
gan Lake. 7-1-1948, and 7 - 3 - 1948.
T3 N-RS7 -5 28.
Emmet'County

Helisoma trivolvis was found also crawling near the surface at a distance
of zbout 40 cm. from the bottom, however, same were found adhéring to Utricule
erie vulgeris at a distance of about 25 cm. from the surface.

The distance from the shore varies between 10 and 50 cm. Shore line ié
clear smoothe with only few curvings. As it is mentioned above the snzils are
found not far from the shore, a region where the water have no considerable
movements., The surfece water is moving due to seiches. In one part of the pond
there is a bridge zbove a "fall" so to speék, leading to an extension from the
pond. At some distance near this fall no Helisomz tr. was found. At this side
of the pond the bank is vory low formed meinly of send. At the other side,
however, the bank is high abrupt in some parts and of medium height in others
and is formed mainly of clay end small emount of send. In general the benks zre
open.

The bottom is formed of szcnd and a smell zmount of silt. Water is clear,
slightly turbid.

The mezsurements have to be teken zt more than one depth

The sneils are of itwo types; those vhich are big in size end those which\q\
N



are intermediate in size, It is noticed that the big ones are gbundent on
one side of the pond, while the small ones are abundant on the other side
(that‘ in which the bridge is found); movements of water are more or less

pronounced than the other side.

The smaller snails have a pronounced height as compared with the diameter,
and also the whorls are carinate above. If the splitting of Baker is accepted
here, the smaller ones should be called Helisoma trivolvis pilspri and the
others are the typical Helisamz trivolvis. It can be concluded therefore thet
Helisaoma trivolvis pilspri lives in water containing more movements than that
in which the typicel type lives.

Associzte habitat:

Snails:
).Helisome entrosum; in large numbers
2. Amnicola limosa
3. Gyraulue pzrvus
4, Physe gyrina.

The last three sneils are found neesrer to the shore then Helisoma trivolvis
in shellower region and also differ in inhcbiting the bottom.
Vegetation:

1. Polygonum amrhibium

2. Potemogeton Friesii

3e " Berchtoldii
4, Zannichellia palustris
5S¢ Hypenicum Kalmeneu:

6s Ci'cuté bulbiferz.

7o Utriculeries vulgeris.




3. Chere fragilis.
4, Potemogeton Richardsonii

5. Liyriophylum sp.
6. liegelodonta Beckii
7. Vallésnerie emericana

8« Potamogeton Friesii.

DOUGLAS LAKE
6 - 18 - 1948. to 8 - 10 - 1948.
1. Dezd shells on the bezch nesr the mouth of Bessey Creek.
2. One shell necr the mouth of ilizple river.
3« In South Fisht-eil Bay efter two \’:iﬁdy days, one living snail wes found
drifted on the becch in the region of the camp, together with = shell.
It is cuite probeble thrt they are brought to the lake from one of the
inflowving streams.

Conclusion: Douglas lake is not e suitzble place for Eelisome itrivolvic.

NIGER GRIZK
7 - 17 - 1048,
T3 H=R2VU~-S58.
Bottom of the creek is deep in some barts but floating logs, leaves together
with bleck muck mekes it seem to be shellow in these perts.
The snails either crowl on the vegetation near the surface or at o depth of
e.bout. 20 cn. below the surface, Distence from shore veries from 25 to 40 cn.
Slight movement of the weter is noticed.

Benks ere low in some parts high end sloping in others, slightly SWCompYy,
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formed of sznd, silt and cley. A very small pzrt is slightly shaded , the -
rest id open. ' .

Turbidity higher in the part behind the bridge than in fromt of it.

..,‘:ﬁ;c-,v vio

Associete Habitets

Sneils:

b B -4

1, Physas gyrina
2. Gyraulus deflectus

Vegetations

v
ORI (O POV VEIY WU

1. Potemogeton crispus
2. Nymphaesa odérata | -
3. Equisetum fluviatile

8, Chera fregilis

5. Neobeckie acuetice

6. Typht latifolie.

OTECR LOCALITIES

Informations will be mentioned here indicating cther loceclities in which
the sneil is found end others with negetive results.
1. Sneils ere found in Carp River, mainly in the-source of the river from carp

lske, T3 N-PR4&w= 5 15,

2. Shells are collected on the beach of Carp Lake near the source of Carp River.
3. Snails were collected from Sedge Pool. T3 K-R3W%W=~-S5 21,
4, iunro Lake T 38 N - ng - 5 4,9,16.
5. Picherel Lzke T3BN=-R&W g 3W® S 26 27y 34, 35,

6e Crooked Lake

=

35 N~R 47 -5 15y 22,
7+ lullet Lake T37TN=-R1%W~-S 8,



.

In ell these lakes the sneils are found in protected locelities where water

movements are very mach redused.
No Helisoma trivolvis was found in laple Rivér (Emet County);running wzater.
T37N=-R3VW~ S5 25,
No Helisoma trivolvis or any associzte snail were found in the following Bog
~ Lakess
l. Bryent's Bog
2. 1md Leke T38N-R3W-5 21,28,

4. SHELL LORPHOLOGY

Discoidel, flat and showing all the vwhorls sbove and some of them below.
Whorls ere 4 in the mature shell, they zre rounded on the periphery, more or less
angled (cerinete) above, but not so on the base. The spire is sunk below the level
of the last whorl. Whorls are covered with fine reguierly arronged growth lines.
The disc is low @s compered vith the diemetsr of the shell in tke =dult. In case
of young shells this is the recverse i.c. the disc is high as compared with the
diemeter.

Umbilicus very nerrow showing some of the volutions. Aperture lerge, slightly
extended below. Outer lip slightly reflected and lined inside with a brownish
or someﬁimes greyish bend. Parietel wzll is covered with z thin csllus of bluish-
white or greyish color.

Color of the epidermis varying from light yellow to derk brown. In case of .
shells found in the drifts, the epidermis is sometimes removed and the shells
seem to be chaiky white.

A subspecies of Helisoma trivolvis'{ called Eelisoma trivolvis pilspri by
F, C. Baker have some varietions conserning the shellg$ Height of the shell is

pronounced vhen compared with the diemeter. Body whorl more cerinate sbove then
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the typicel Helisoma trivolvis. The whorls are elso more compact and tight than

Helisoma trivolvis.

5. LIFE HISTORY
a. QOvoposition

Ovoposition tekes place on the waells of the zquarium to which each mess adheres
more or less firmly. Eoch mess is at a distence of few centimeters from the surfece
of water, however, some are lzyed &t furthe;more depths.

Specific gravity of the whole mass is more than that of water; it sinks when
getting loose. Ovoposition does not take place on lettus leaves.

The snrils from Fontinslis Run were the only ones which leyed eggs, those from

other loczlities did not do so.

be Developmental Steges

Develormental stages were glso studied but they still need some detailse.

1. Fevwly leyed egs mes:ts

L}

Layed July 21, 1948; investigeted on the seme dey. The mass contains 14
egss. Eech egg is circuler, polygonsl or more or less trirnguler, yellow in color
wvith a shihing spot either in the center or a2t one of the poles. The eggs are founc
very close to one another or with minute spaces in between. They do not adhere to
to the surface of the mess but e certsin distence is left in betveen.

Another mess July 19, 1948, contains 20 eggs; 7 of vhich ere in = good
condition, the others sre colorless, probebly with no developing embryos inside.
Dr. Zggleton suggests that they are unfertilised.

2. Stege IT, 2 to 3 days s=fter leying:

Egg mess (July 18, 1948) investigated July 20, 1948 is found to conmtein 17

eggss The shining spot in the center or at one pole of the egg is nov becoming




derker and more pronounced. Two of the eggs are unfertilized.

3. Stege ITI 4 to S days after laying . !

The egg mass (July 16, 1948) contains 14 eggs; investigated on July 20, 1948;
young embryos with shells were seen inside the eggs. Color of shell, light brown,
slightly orange in some perts. Color of the remeining psrt of the egg becoming very
faint yellow. Two of the eggs were unfertilized.

Another mess of the same stage is not flat but more or less cylindrical and

contzins elso 14 eggs.

c. Hatching

4. Stege IV.
The egg mass leyed on July 16, 1948, investigated for stage LII on July 20

is reinvestigeted on July 24, 1948. At zbout the middle of the day the young snails
begen to leave the egg mass =nd move freely in weter. At the end of the day 7 have
elready left it end the other 7 are still inside it.

Description of the snail st this stece:

Shell: ILight brown transperent, very fregile. Aperture wide (1 mi.); one
vhorl, round on the periphery, more or less sngled above. The shell is high (.75 mm.)
as compared with its diameter, :Diemg¢ter of the umbiliccl side, 6 mm. 3 dizmeter
of the upper side, .75 mu.

Animzl 3 Protrudes mostly from one side only of the ZJgYY wide aperture.
Tentacles are very clear, eyes and the foot are gquite distinct. Tentacles and
body ere slightly pigmented. Eyes are clesrly black.

Se 14~-dzy sneil

l. liovement of the animel is incressed.
2. thorl slightly extend:zd.
2. The following measurements were taken.

iperture 1.6 mm.

Diemeter of upper side 1 rm.,




Dismeter of umbilicel side .9 m:.
Height l.,1 m:,

A1l the sbove measurements are comsidered to be average.

Other egg massess

July 24, 1948 3 masses( 25 end an unfertilized egg, 21 eggs and 13

eggs)e
July 26, 1948 2 masses each 24 eggs.
July 28, 1948. 1 egg mass containing 13 eggs.
It was found that variation takes place in the elapse of time between laying

end hetching of the eggs as showm from the following tables

. Date - Date Period betwéen
No. of of laying and hatching
laying hetching |
i . . ______4

1 July 16 July 24 7 days

2 { July 19 July 27 _ g ™"

3 July 21 July 30 - 9

4 July 24 Aug. 3 o

5 July 26 Aug. 4 g "

6 July 28 Avg. 7 1o

7 July 29 Aug, 8 lo "

8 July 31 Aug. 10 1o "

9 Aug. 3 Aug. 14 11"

This varistion mzy be quite normzl., Some factors may also have tsgken
part e.g. variation in temperature or in dissolved OZygen or some other factors.

It mey 2lso be due to the combined effect of 211 of them.

Mabuacdn! o
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d.Some observations and conclusions

1. The gelatenous mass surrounding the eggs is most probably for protection.
Tt is not for nutrition becsuse it remains as it is after the embryos leave it.
Protection may be against some bacteria , fther fungi or ageinst some predators. |

2. The fact that the egg masses differ in the number of eggs they contain
(some 25, others 14 and few 2) may suggest that a snail hes to lay a more or less
limited number of eggs in successive times.This means that itllays 24 eggs in the
first time, 14 in the second and so on .

3. The comparatively wide aperture may be closed p:artly i.e. reduced in size
as the animal grows by a secretion from the mentle.

4, Further study hes to be made of the spot which sppears in the center or =zt
one pole of the egg. It is not the nucleus, it may be the embryonic mass.

<. In connection with mo.3 it is suggested thet the sncils have to be isolated
znd wetched carefully for the number of egg masses and the number of the conteined
egss layed by the snail per season or per year zs the case mcsy be.

e _lutrition

Young snzils were left for about 6 dzys efter leaving the egg mass with
nothing except chenging the leke water once or twice every dey. Then on puiting
smell portions of lettus leaves they started 'fseding on them. Zxcrete wes quite
noticed. But zs it was expected the embryos hetching from the egg mas: of July 26
were fed directly on letius lecsves; increase in rate of growth wes quite notiwed.
Further investigation hes to made to find out the substances necessgry

for feedinf the sncils; whether plenkton (end this is doubtful), whether dissolvecd

orgenic mectter or whether vegetation is necessary for this purpose.
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