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The present study on the biologp or Heliaomastrivolvle was 
2, . - 

undertaken during the summer seasion 1949 in order to continue a 
7 

similar study rflich the'suthor had started In  the eummer session 

1948 under the supervision of Prof'. pr. F. Eggletan. 

At the beginning or the summer the objectives were to at* 

carefully some ecolagical problems of the snail in the localities 

in which it is abundant. For this reason two localities were chosen, 

namely Fontinslis Run and-noose Pond in Wlldernbsa State Park. 

The question of food of planorbid enails + of epecid inteffest, 
however, it has not generally received enough consideration and has 

been described by sbme inveetigators as being largely vegetal. Special 

attentlon was therefore given to this problem. 

The survey of Cheboygan and Emmet Counties which was started 

in 1948 was continued in the summer 1949, and additional localities 

for the anail are reported on. 

Stress was also made on the chemical analyaee of the water in 

the above mentioned localities. 

In preparation for a future study on the Molluscan Family 

Planorbidae, snails were collected from several localities a d  

fixed for anatomical and histological studies. 

The pictures enclosed with this report were taken by MF. C. Blair 

the author 18 greatly indebted. 



r* FIELD INVESTIGATIONS 
- . - - .  - -  . . 

a) Quantitative ennumeration of HO trlvolvls and Its as'aoclate snails: 
- - - - - - -  - -  

Locality : Fontinall8 Run Sky : Clear 

Date : ~ul~-8. 1949 

Time : 2:00 P.H. to 4:30 P.M. 

Bottle : # 1,2,3 and 4 

Wind : Slight breeze 

kh area of about 300 cm. afow the ahore sad 120 cms. from the 

shore was investigated. The following quantitative dataxwere taken 

for .*he H. trivolvls and Its aseoclate analle. 

HI t rivovia : 

PEELS Medium Adult Shells 

65 43 39 16 

Average 
greater: 8 mm. 
diameter 

Lymnaea meaaaomat 26 adult 

61 Juvenile 

: 56 of' different heights. 

Planorbula armlgera : 23 

Gpraulue deflectus : 11 

, Succinla retuaa : 21 

Ferriaia rivolaris : 3 
. . 

I) ASSOCIATE VEGETATION 

Aquatic Plant8 : 
t .  
\.- 1. Utricularie vulgaris ocburs in svery larse number. young H. trivol. 



I 

were observed t b  be abundant on U. wlgarie.  but they do aleo 

crawl on the loge. 

2. Myriophyllum exallmeens 

3. Ceratophyllum demereum 

4- Typha l a t l f o l l a  

5. Nymphaea odoratar 

60 Mymphaea tuberoea 

7. Nuphar advena 

8. Anacharis canadenale - 
9. Potamogeton Fr i e s i i  

10. Sporganlum sp. ( no flowers t o  identify species) 

Some beach forms grow i n  furrows i n  some of the loge. 

1- Potentilla ancirina 

2. Myrica gale 
3. Hypericum v i r g i n i w  
4 
4. Some speciee of -grass. 

c )  ECOLOGY 

The above mentioned area was chosen near the  road a t  a 

distance of about 250 cms. north east  t o  the bridge- The snA1 i a  

very abundant i n  th i s  area and also in  the area continuous with it 

along the shore. 

The shore l ine  i n  t h i s  part of the Run is indefinite (Picture 

61) the banks a re  l o w  and not shaded (open). The bottom is formed 

mainly of sand which is  mixed with a.smal1 amount of 1311% and also 

with decaying organic matter: Logs are  abundant i n  th i s  area , 
either submerged or floating. The logs are usually crossing each 



other and the snails are fountlt in t h e  visatar hn the aesb.ers. T k ~ e  

place 13 not very deep (PScturo # 21, it; baa a depth of 20 cma+ t o  

conta,ins may 305s along the shore- These  log^ are present together >- 

with x sense vegetation formed znainly of Tmha la t t fo l ia ,  Sxaanls . 
are found usually crawliw on the logs immed&a%ely under the surface 

of tlie water %n such a- way .that 'tki-ey can be easily seen. This 

obazmat ion rmae it necessary to take a l l  %he samples fo r  %he 

chemical analyses immediately maer 'the surface. 
'5 . 
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:,llL . 8 .- ; !~3 r?917  cr .' . vii-  I. ., o r  less #-li)z5na:?-~ water i.ee vater in wlrich tlls - 1 

w:?er movernente arevery much reduced. 

/ 
The :z.rt of the R u n  between the bridge and Burt Lake (Picture# 3 )  

1s about  20 3reters i n  lensth and 4 to 5 meters in width. The ba17ks 

here are high and bordered with logis and st~rubs- The loge are e . tShs~  

e rec t ,  i l o a t i x  or submerged. Soine logs are also $d mrtZy stil>nor&ed 

in the ce:~-i;er of the Run. In this wrt, of thn R u n ,  the sl?&ll-? ere 

-?ound cra8ir~iLn.g on the  logs which are a2tuated on L l e  '$arkr; oi* those 

xhlc'n are p a r t l y  subr:si.sed, P n  tk.lecei;$er of the Run. 

The pecsoc why the \rater mcrri?rlen-t;s in Fon'cimlis i3x1.11 are very 



much reduced is due mainly t o  the fact  that  the Run is s l ight ly  

higher i n  level  than the lake (Picture # 3 ) .  For thle reason 

water l e  , in most Instances, not con$iuous between the Run and the 

lake. 

l 
a) ovIPa;ITIon 

Oviposltlon usually takes place on the logs- The erect stems of 

Sparganium s p ~  which a r e  partly submerged proeide a lso  a-suitable 

surface f o r  ovlposltlon- Very few egg mssses are found on the  

lower surface of the l i l l i e  pads 6f Nymphaea odorata and Nuphar 

advena . 
A t  the time the area was investigated few egg masses were 

t 

collected. The number of the egg masses is considered t o  be l o w  

when .compared with number of adult snails collected f ron; the same 

area. The numberfi of egss per each em mass varies from 12 t o  24. 

A l l  egg masses brought from the f i e l d  contained living embryos. 

The egs i s  circular o r  polygonal and mostly f e r t i l e .  I n  i t s  early 

stages of development the embryo appears as a shining spot 

situated usually a t  one pole of the eg5. A t  a l a t e r  stage of 

development the snail  was observed t o  be very antive Inside the esg. 

The radula, heart and the developing s h e l l  can be easily observed. 

A simple experiment was done with some egg masses containibng 

very active youns snails. The snails  were se t  loose out of the eggs, 

and each group of 5 ma6 raised in  a f i q e r  bowl. Out of 20 

snails released i n  th i s  way about 17 survived. T h i s  proves that  

when the snai l  i s  completely developed i n  the egs it can survive 



outside the egg, the eame a8 it doee inaide the egg. Therefore the 

period between the full development of the enail and its release from 

the egg is mainly due to the fact the snail is try- to break through 
7 

the egg membrane- It seem that the enaile differ in their ability 

to break through the egg. Thle &'y suggest one explanation to the fact - 
that anaile layed at the same time, or nearly so, do not ueually 

hatch at the eame time. 

I P 

H E L I S O ~  TRZVOLVIS AS AN INTERKEDIATE HOST FOR 

TREYAT ODE W O m  
-* :*;. 

On examination of H. trivolvla anails collected from ~ontinalla, 

Run they proved to be acting as intermediate hoet for some of the 
- 

I 

 rem mat ode worma. The most important of these parasites is 
DIPLODISCUS TEMPORATUS which Is a digenetic trematode of the famils 

Paramphistomldae. On dissection of the snails they were found to . 

contain a large number of cercariae and mother rediae- The cercariae ' 

when formed from the mother rediae emerge from the snails and can 

be easily seen against light. The cercariae swim freely in the water 

and can infect frogs which are the final host for the parasite. In 

Fontinalis Run the froga are very abundant and are usually infected 

with the parasite. The presence of H. trivolvis in FontinaliEL Run 

together with a..large number of frogs, provides an ample chance for the 

parasite to complete Its life cycle. Tadpoles can only be infected 

when they start metamorphoses. 



PERIPHYTON 

AS A SOURCE OF FOOD FOB 

H. TRIVOLVIS 

A light brownish green layer l a  accumulated on the surface of the 

logs in Fontlnalis Run. A similar layer but usually of a deep green 

color la fauna on the snail's shell.Thla material which is accumulated I 
on the logs and on the snail's shell is refered to aa"Per1phytona- 

There Is some controversy as to the food and the'feedlng habite 

of snails in general. The kind of food which provides normal growth of the I 
snail has been discussed by some investigators who suggested several I 

I 
sources for s&il food. It has been claimed that the food of the I 

planorbid snails is largely vegetal* A thorough investigation of the 

periphyton deposited on the logs in Fontinalis Run seemed therefore 

necessary since the logs together with the periphyton provide a 

suitable natural habitat for the snails. It seemed also necessary to 

study the contents of material grasped by the snail in between the 

radula- The investigation was also extended to the contents of the 

digestive tract- The fecal material was also collected from the snails 

right after they were brouGt Srom the field and a complete investig- 

ation of their contents will be done later on (they are fixed in 

formaline) as a continuation of this study. 

It is very evident , theref ore, that a--comparison of the contents 
of 1.Periphyton 2. lkterial in the radula. 3. Digestive tract- 

4- fecal miterial, will demonstrate without any doubt facts concerning 

the source of the anall's food- 



I- mANISbB FOUND IN THE PERIPHYTON ACCUMUUTING ON THE LLXZS 

AND ON THE 8NA1fg SHELL 

The deep green layer on the shell is In the form or tubercles 

togeth$r wlth filamentous extensions. ~$,d 6x1 examir.ctlon , the layer is 
found to be formed of- 

Fresh-Water Algae 
Claes Chlorophyseae 
Order Ulotrlchatea 
Genus Cladophora 

Cladophora is very abundant and forme coloniee- From the Chlorophyseae 

there are also Scenedesmua and l=Ecroepora- The class Baclllarbaceae 

(diatom) is also represented by Navicula and Vanheurcki~- Bacteria(F'ungi) 
are 

of different f orma/also abundant 

The above mentioned algae are also found in the periphgton on the 

logs together with the following : 

3CILLARIACEYS 
Tabellaria 
1~:elos Ira 
G omphonema 
Synedra 
Frasillaria 

Cosmarium 
Moweotia 
Rhizoclonium 
Chaetosphaeridium (epiphytic alga) 
Sanidesmus 
Pediastrum 
Ulothrix 
MC6SES 
3ryum 
Lept odi c t ium 



PROTOZQa (continus&) 
. . .  - 

Dif f lugla 
uoeba proteua 
Amoeba sp. - . 

PORIFERA 
Spicules or sponges 

Keratella 
Scaridium 

11- ORGANISBS FOUND IN THE MATEFtIAL GRASPED BY THE SNAIL 

When collecting snai ls  from Fontinalie Run, some of them were 

found graeping material between the radula teeth. Thia material was 

taken from the mouth and inve'stigated when browht back t o  the lab. 

The following organismawere found : 

FUNGI 

Sacteria of different forma 

oscillator la^:: (abundant) 
LYr43b~a (abundant) 
Phormidium (abundant) 
Anabaena 

Kavi cula 
Fra e l la r ia  I 

~ a d e u r  ckia 
Tabellaria 
Gomphonenra 



- - ?-3AWISIVLS FOUND I N  THE DIGESTIVE TRACT OF H. TRIVOLVIS 

, snail was dissected in the field, aalmentary tract opened, 

'ents together with the snail were fixed in 4% formaline soln. 

' 1. 'ligation when brought back to the lab, the following organism 

- ?do More tban 10 snails were dissected. 

- ,:' .., dif fe rent f orma 

' iris (abundant) 
- 

" ;icE&E 
' c 6 ?. '3, (abundant ) 

;i_a 

I .  

- a (abundant) 

I 
.- <?. (abundant) 



Broken Leptodictium stems 

Vorticella 
Amoeba 
Ophridium 

Scaridium 

Sand granules were aXso found in the stomack of H. trivolvie together 

with the abo9e mentioned contents. 

CHElJIIClAL AKALYSES 

OF WATER OF F O K T I I U L I S  RUN AND GOOSE POND 9 W*P* 

Physico chemical determinationsfor the water of Fontinalls Run 

and Goose Pond in Wilderness State Park, taken on several days are 

indicated on the enclosed Permanent Physico Chemical records. 

A comparison of the chemical analyses of the water In the two 

localities in which the snails are very abundant  on- Run on July 15 
and August 5, 1949-P*-- Goose Pond on July 28,1949) will indicate a 

pronounced difference bn pH and total alkalinitye This proves that 

these snails can stand a wide raxe of pfie Morewer If we take In con- 

sideration the chemical analyses of the water of Fontinalis Run on 



r duguet 5, 1949 it w i l l  be found t h a t  the dissolved oxygen I s  very low, 

I pH Is towards the acidic side and the f ree  carbon dioxide i s  abundant. 
I - 
I 

The reason f o r  this pronounced change i n  the water a s  Indicated by the 

chemicgl analyses on July 15, and A u g u a t  $5 i s  because the place was 

i n  a process of drying dm the l a t t e r  day9 The level of the water went 

down, the l i l l i e  pads-together with a part  of the plarrt were exposed 

i n  the air .  Near the shore the place was muddy with partly decayed 

aquatic plants causing a -conelderable r i se  i n  the free carbon dioxide. 

In  a si tuat ion l ike  th i a ,  the snail8 were s t i l l  surviving although 

those i n  places which became completely dry a d  In which there was 

no chance of moving, the  snails died. 

A s  t o  the colorimetric determination of tj@ some of the 

dissolved elements, the following results were obtained. 

FOI.T11',9LIS XUl? GOOSE P O L ?  

. Dissolved Phosphorus 

Si l icate  
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OTHER L O U T I E S  FOR THE SNAIL 

Continuing the  study of the  s n a i l  l o c s l i t l e s  I n  Cheboygan and 

Emme$ Counties, Michigan, which have been s ta r ted  i n  swmner 1948 

( refer t o  the report  writ ten i n  lgrc8), the following loca l i t i e s  were 

investigated and a r e  considered t o  be natural habi tat  f o r  the snail: 

1- S E ~ E  POOL T37N.S WW, 521 

2 .  BESSEX CRE33K T38N, WW, S 18 - Living snai ls  were collected from 
was 

Beseey Creek. Hellsoma t r ivp lv i s  r'd d e c r e a a m  i n  number i n  th la  
a t  the  beginning of the summer 

local i ty /  Shella a re  abundant.At the end of the  summer the snai ls  are 
again very abundant 

3- CARP LAKE T39N, R4#, S15 

Snails were collected from Carp Lake near the source of Carp iiiver. 

Snails are  found near the shore' and a lso  i n  some s w a m p s  extending 

from the lake i n  t h i s  area 1-e-  near the source of Carp River. 

The snai ls  near the shore of the lake are found i n  s habitat  sirniler 

t o  some extent t o  that i n  Fontinalis Run-The sna i l s  arc crawling 

$ on f loa t ins  or submerged logs whose surface provide a sui table 
A 

substratum f o r  periphyton. 

4. SiJAICPS EXTEI.TDII;IG FROi-i BLACK U K E  - T36N, RlW, S21 

This l oca l i t y  peovides the sane habitat  fo r  the ana i l  as  i n  

Fontinalis Run : 

a- Logs covered with periphyton, ffi/yffi$b, mosses a re  very 

abundant  r re pa no clad us exannulatus and ~ a p t o d l c t i & -  

b- Typha l a t i f o l i a  together with nearly the same aquatic ve5etationt 

found i n  Fon. Run , the swamps extending from Carp Lake or 

those extending f rom- the  Indian River. 

c- Water movenenta are  very much reduced, 



5- CROOKED RIVER TB6M, R4W, S2,3 and lb). 

~esocgte Bnalls : same as Fontinalia Run with the exeption of 

Lymnaea megasoma. 

Associate Vegetation : 

Typha  latif olia 
Sparganium eurlcarpum 
S. fluctuaae 
Potamogeton natans 
P. Richardaonii 
P. Friesii 
8 .  pectinatue 
Po a-t if oliue 
P. zosterif omie 
Naias fl8xlli~ 
Vallesnaria americana 
Anacharis canadensis 
3 cirpus validue 
S . atroclnctus 
S. atrwerens 

Lemna minor Spirodela pol- 
Spirodela polyrhlza 
Nymphaea tuberosa 
NO odorata 
Nuphar advena 
Utrlcularia vulgaris 
Elegalodonta Beckii 
Hippuris vulgaris 
Wyrlophyllum heterophyllum 

Chara vulgar is 

The fact that Crooked river is highly polluted and at the 

same time rich in some planorbid forms is very important as far 

as the environmental conditions of members of this family are 

concerned-The planorbid snails can withstand unfavourable 

conditions and therefore can use water containing sewage as a 

habitat. 

Selhsoma trivolvis is abundant in parts of the river where 
the following conditions 
the following conditions are prevailing: 

174?here the watsr movements are very much reduced 
2 . 
2. Logs with periphyton accumulated on their surface 

3 .  Typha latifolia, Sporganium ape Po~ether with ether aquatic 

plants are abundant. 



Other proposed Problem8 f o r  research on Hellsoma tr lvolvis :  
I 

1- Early developmental stages of the snail. 

2- $$M Yorphological etudp of the ahel l  from Its early development 

t o  the f u l l y  formed condition, and the importance of this study 

from a taxonomic point of view. 

FIXATION OF P W O R B I D  S N A I L S  FOR ANBTOlICIBL 

AND HISTOL(X3ICAL STUDIES 

Before f ixa t ion  jthe enai l  was narcotized through t h e  e f fec t  

of >!entho1 crys ta ls -  Snails were put i n  finger bowls, half'-filled 

with water, menthol crys ta ls  were then added where they f l o e t  on the 

surface of the water- The snai ls  were watched during the next hour 

and whex completely narcotized were ~ u t  i n  the fixative.  The time 

required fo r  narcotization of the s n a i l ,  a l so  the amount of menthol 

crystale t o  be used f ~ r  the  purpose, usually vary with the  age of 

the sna i l  and a l so  with the speeles. Fixation was performed i n  

~ o u i n ' s  f l u id  or i n  Formalin . The followinrj snai ls  were fixed : 

1- Helisoma t r i vo lv i s  
t 

2- Belisona antrosum 

3- Helisoma campanulatum 

4- Planorbula armige ra 



Picture # 1 Fontinalis Run; eaat and north east to the bridge. 
Area investigated (see page 2) 1s a t  the end of the arrow. 



Yicture # 2 : Fontlnalis Run eaet and north eaet t o  the bridge. 
Hotice depth of t'ne area i n  which the snail is  
abundant. 



Picture ,# 3 : Fontlnalia Ilun ; pact between the bridge am3 Burt lake 



Proposed Plan of Reeearch 

on 

X- General Charadere of Habitat ; 'pond, pool, creek, r iver  or  M e ;  

lQming or st- &ere 

2- PhysTca 3W&tmot 

a) Depth in meters, 

b) Distance Frau shore. 

c) Shore l ine;  condition , nature, 

d) Nature and structure of substratum (bottan). 

e) Presence or absence of currerrts i n  the  water containing the  snai l .  

f )  Temperature (centigrade), of air and water at the cetain depth i n  

which the  snail lives. 

g) Light penetration; color ; turbidity and suspended matter. 

h) Place and depth at which the measurements should be taken. 

3- Chenical Analyses: 

a) E' concentretion , pH value. 

b) Free Oxygen (oxygen supply) , 

c) Detection of Carbon Dioxide using different indicators. 

(free Carbon Dioxide, Carbonate and ~icarbonate),  

4- Associate 4&%&& r 

a)  Qualitative ememt ion .  



(a) and tJb) for Vegetation, Phytoplankton, Berrtic and Umnetic 1 
(zooplankton) Finimd8, I 

1- Type of reproQ1ction, mnber of eggs (per egg mass and per season), 

time of laying eggs, rate of avoposition and place of ovapoaitio& 

2- Rate of growth. 

3- Period of the  l i f e  history i.8, how long does the animal live, 

III- SFIE7L m m  ' 

I- Number of coils (whorls) st differeat ages, 

2- Size of shell: a) Diameter b) Beight c )  Diameter of aperture, 

3- Shape of outer l ip .  1 ' 
e color. 

5- Any carinationst 

6- Any varietions i n  the above mentioned features, 

Iv- SOFT PAWI mRPH0U)GY 

1- Color of the soft part, 

2- Shape and size of the foot. 

3- Length of the tentacles. 

4- Shape and size of the visceral hump. 

V- Caparison between Helisames of the New world and Planorbis of the Old 

World i n  all the above respects. 

VI- INFECTION 

a) If we succeed i n  bringing infected snails ( ~ l m o r b i s )  from Egypt, we 

t r y  t o  infect Helisomes with the same parasite (similar work was done 

with negative result  s )  . 



b) In 6- of bOtb llDd w b i 8 ,  fi.!d O& the &we & Which 

m m  with the partimite is more possible. 

.) g f f d  mi the parasite on the mail, and it. l i f e  history ipsfde it. 


