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According t o  Pilsbry (1917) t h e  genus Campeloma Rafinesque i s  

synonomous w i t h  and superceded by Ra f  inesque . 
e 

Walker (1918) sugges ts  that t h e  name Campkloma be r g t a i n e d ,  however. 

Since the maaor i ty  of workers have s i n c e  p r e f e r r e d  t o  use the  name, 

Campeloma, it w i l l  be used throughout th i s  paper.  

Two s p e c i e s  o f  Canpeloma occur i n  Southeastern E c h i g a n ,  

C. rufum and C. decisum. Since t h e  d i s t i n c t i o n  between t h e s e  two - 
spec ies  has been a vexing problem t o  s t u d e n t s  of f resh-water  

n o l l u s c s ,  a conchornetric s tudy  of them was undertaken i n  hopes of 

f ind ing  evidence f o r  o r  a g s i n s t  t h e i r  s e p a r a t e  v a l i d i t y .  Since the  

p r o j e c t  was undertaken dur ing  only a s i n g l e  semester  o f  worJc, t h e  

populat ion samples s t u d i e d  mere not l a r g e  enough t o  provide any 

conclusive r e s u l t s .  Therefore,  t h e  fol lowing i s  i n  t h e  na ture  of 

a p r e l i ~ ? i n a r y  repor t .  

The sys temat ic s  of Canpelom involve d i f f i c u l t i e s  not encountered 

i n  many o t h e r  groups of t h e  molluscs. There i s  l i t t l e  s i z e  d i f f e r e n c e  

mong t h e  s e v e r a l  spec ies ,  and wi th  but  one except ion,  t h e r e  seems 

t o  be no s i g n i f i c a n t  d i f f e r e n c e  i n  the  height-diameter  r a t i o .  There 

is  no ornamentation upon which spec ies  might be separa ted .  I n  f a c t ,  

t h e  many s i m i l a r i t i e s  of t h e  va r ious  s p e c i e s  a r e  much more s t r i k i n g  

than a r e  t h e i r  d i f f e r e n c e s .  

The c h a r a c t e r s  which h v e  been used t o  s e p a r a t e  2. rMum and 

C. decisum, l i s t e d  i n  t h e  order  of t h e i r  apparent  importance,  a r e  - 
the  f o l l o ~ ~ i n g :  c o l o r  

degree  o f  shouldering 

e r o s i o n  

wid th  of median t o o t h  of r a d u l a  



For separating these from some other species depth of sutures, 

presence of an umbilical chink, and characters of the protoconch 

are used in addition to those listed above. From the literature 

known to the writer, it appears that no attempt has been made to 

use either the raduls or the soft parts for taxonomic purposes. 

In,fqct, no thorough anatomical study has been made. Nattox (193811 

Call (1888), and Baker (1928) give the general anatomy of some 

systems and detaiLs of a few organs. Apparently not enough has 

been done along this line to make possible any use of it in 
\ 

taxonomy. 

Uost writers on Campeloma seem to share the opinion that it 

is a difficult genus taxonomically, both for the lack of good 

external characters on the species level and because of a great 

apparent variability. 

As an attempt at attacking one aspect of the problem the 

writer examined the shells and radulae of snails of the two species 

mentioned above collected in southeastern Eiichigan. Part of- the 

shells studied were collected by lilr. Leslie iiubricht and are now 

in the molluscs collection of the University of Michigan Xuseum of 

Zoology. The remainder were collected by the miter. 

The following characters were examined and recorded for each 

specimen: length of shell. 
diameter of shell 
longest dinensi on of aperture 
o2posite (90') dir~ension of aperture 
length of operculum 
width of operculum 
color 
erosion 
depth of sutures 
umbilication 
numberof whorls 
shouldering 
abnormalities of median tooth of radula 



The Natural Populat ions Sampled 

I. Campelom decisum 

Whitmore Lake, Washtenaw Co., Eich., ~ l s / ~ 6 & / ~ 5  . 
Two c o l l e c t i o n s  were made at  Whitomre W e ,  The f i r s t  was 

on Edarch 3, 1948. Although many samples of bottom up t o  one and 

one-half meters  i n  depth  were taken w i t h  t h e  Needham scraper-ne t ,  

one one specimen w a s  obtained.  -This was ai jparent ly bur i ed  i n  t h e  

mud and not  a c t i v e .  The second c o l l e c t i o n  w a s  on B y  5th .  

On th is  occasion t h e r e  were l a r g e  numbers of s. decisum, a l l  

concentrated w i t h i n  a f o o t  of t h e  w a t e r ' s  edge. The s p i r e s  of 

most were v i s i b l e  above t h e  sand. They were found i n  a p r o t e c t e d  

bay s h e l t e r e d  by a long s p i t  of sand. 

The Whitnore W e  specimens mere t y p i c a l l y  green i n  c o l o r  

and q u i t e  s t r o n g l y  shouldered,  w i t h  l i t t l e  e ros ion  and l i t t l e  

depth of su tu res .  There were, however, bromn i n d i v i d u a l s ,  a l though 

the  s h e l l  c o l o r  beneath t h e  p e r i o s t r a c u n  was white. Shouldering 

a l s o  v a r i e d  f r o m  the t y p i c a l  shouldered condi t ion  t o  an evenly 

rounded one, 

I s l and  Lake, Livingston Co., Xich., TIS/R~E/S~. 

One c o l l e c t i o n  w a s  made h e r e  on Earch 4, 1943. S i x  specimens 

were taken. A l l  b u t  one o f  t h e s e  w a s  w i t h i n  a f o o t  of t h e  w a t e r ' s  

edge. The o t h e r  X T a s  i n  two f e e t  o f  water ,  a c t i v e ,  and completely 
0 above t h e  sand. The water  temperature w a s  8 C. 

A l l  specimens mere l i gh t  g reen  i n  c o l o r  w i t h  a s t rong  s1iou.lder. 

The s p i r e  was always eroded and t h e  s u t u r e s  laoderately impressed. 

The very smll s m p l e  m a s  q u i t e  uniform. 



Round Lake, Lenawee Co, Hich., T~s/RGE/S~. 
One c o l l e c t i o n  w a s  made on A p r i l  18,  1948, S i x  specimens 

were taken, These were i n  one o r  two f e e t  of water ,  at t h e  

sur face  of the  sand, and a l l  were dead o r  dying. They were found 

on a wave-swept shore  and had apparen t ly  been caught out  of t h e i r  

proper h a b i t a b  by some s e t  o f  circumastnces.  

The specimens were l ight  green,  ~ i t h  a narrow shoulder  and 

f l a t - s i d e d  whorls,  moderately impressed s u t u r e s ,  and no eros ion ,  

Fleming Creek, Washtenaw County, Pdich., T ~ s / R ~ E ~ / S ~ .  

Although Cmpleoma i s  s a i d  t o  be very  numerous h e r e ,  only 

tmo  specimens were taken on t h e  one v i s i t  made. There were i n  

trro f e e t  o f  water  i n  s o f t  iaud. Both had s p i r e s  v i s i b l e  above the 

mud. 

Both speciinens have green s h e l l s ,  l i t t l e  shoulder ing  and 

rounded v ~ l i o r l s ,  fnoderately impressec! s u t u r e s ,  and no eros ion .  

Honey Creek, Washtenaw CO. ,  Zich., TZS /R~E/S~~ .  
Xost o f  t h e  Cmpeloma found h e r e  were i n  small aggregat ions  

i n  mddy  s h o a l s  a t  bends i n  t h e  c-eelc. It should be noted that 

the  water  of Honey Creek i s  q u i t e  h igh ly  colored. The d a t e  o f  

c o l l e c t i o n  w a s  Elay 1, 1948. 

Tne specimens c o l l e c t e d  a t  Honey Creek mould, t h e  w r i t e r  

be le ives ,  be r e a d i l y  taken as C. ruiflum. They a r e  ve ry  dark brovin, 

have no shoulder ing ,  rounded w h o r l s ,  deeply impressed su tu res ,  

and no eros ion .  The c o l o r  of t h e  s h e l l  below t h e  per ios t rscum is ,  

hayever, whi te .  The v r i t e r  b e l i e v e s  them t o  f i t  more c l o s e l y  i n t o  

the  decisum p a t t e r n ,  a l though t h e y  a r e  by no means t y p i c a l  o f  

e i t h e r  spec ies .  



Island Lake, Livingston Co., LCLch., ~l~/&J$/521 & 22. 

Fourteen Specimens from this lake mere brought to me by 

C. C. Carpenter on May 16, 1948, The only available collecting 

datum is that they were active at tne surface. 
4 ,--IL- 

The specimens vary from brown to green, sm e having both:b'- 
r\ 

They have no shouldering, rounded wiiorls, deeply inpressed sutur es, 

and very little erosion. 

11. Camp&loma Eufum 

Clark Lake, Jacks on Co . , fich., ~4~/~la/s16. 
Collections mere made at two stations on two different occa ions 

in Clark Lake. The first was on a wave-swgpt shore, mhere f e w  were 

present. The second was in a protected cove, and here they were 

present in the greatest numbers the has yet seen. Nearly 

all mere within the first foot of nater from shore. &ny were 

buried in shoreline debris9 and some were even above the water level 

in damp debris. In a single square foot of shore seventy three 

specimens were taken with one haul of the scraper-net. Wo effort 

was made to re-examine this spot to get all that were there. 

The water of Clark Laice is not noticable stained, but there are 

many artesian wells flowing into it bearing dark-staining ninerals. 

Around each specimen was a dark patcli of sand. Corn2letely buried 

specimens could be located by this stained sand. 

The majority of the Clark Lake specimens viere typical rufum. 

They had no shouldering, rounded whorls, dark brown periostracum, 

2ink shell, deeply impressed sutures, and no erosion. There were 

variants all the way to green shells with heavy shouldering and 

slightly inpressed s.::itures. All possible combinations of cjiaracters 

were found in less than one hundred specimens . 



It i s  immediately evident  that t h e  sample taken  i s  inadequate,  

both from t h e  number of n a t u r a l  popu la t ions  sampled and t o t a l  

i n d i v i d u a l s  s tud ied .  Boycott (1928) B t a t e s  that he t h i n k s  an 

adequate sample of a s p e c i e s  would be one hundred specimens from 

each of one hundred s t a t i o n s  throughout t h e  s p e c i e s T  range. 

Actual ly ,  this f i g u r e  would vary g r e a t l y  according  t o  t h e  ex ten t  

of the  range and t h e  v a r i a b i l i t y  of t h e  s p e c i e s .  I n  t h e  case  of 

Cmpeloma, it would probably no t  be t o o  g r e a t  a number. 

Even from this  small sample (rN = 180) we can o b t a i n  a 

cons iderable  i n s i g h t  i n t o  t h e  problem of Campeloma sys temat ics .  

A l l  t hose  popula t ions  f r o m  which a cons ide rab le  number of specimens 

mere taken  showed g r e a t  v a r i a b i l i t y  i n  a l l  t h e  ci ;aracters  now used 

as s p e c i e s  c r i t e r i a .  A l l  p o s s i b l e  combinations of c h a r a c t e r s  a e r e  

p r e s e n t ,  and a l though each popula t ion  shaved a daninance of one 

s e t  o f  c h a r a c t e r s  i t  a l s o  included i n d i v i d u a l s  w-~ ich ,  i f  taicen alone,  
- 

should s u r e l y  f a l l  i n t o  t h e  o ther  spec ies .  - It1 is \  any wonder that 

e x p e r t s  cannot always agree  on the  s p e c i f i c  i d e n t i f  i c a t i  on o f  

i n d i v i d u a l s  of t h i s  genus? 

The only  c h a r a c t e r  which d i d  n o t  va ry  i n  a given popula t ion  

y;as  the c o l o r  of t h e  s h e l l  beneath t h e  periostracum. This m a s  

t h e r e l o r e  used zs  the  f i n a l  basis of j udgemegt as t o  which spec ies  
papuLal~k 

made up each populat ion s tudied .  Only one,was found having t h e  

d i s t i n c t i v e  p ink  s h e l l  which i s  condidered character is ; i ( t ic  of rufum. 

I n  some - p o p u l a t i o n s  t h e  s h e l l  was s o  t h i n  and t r a n s l u c e n t  that it 

w a s  ve ry  d i f f i c u l t  t o  decide xhe the r  c o l o r  T i a s  due t o  p e r i o s t r a c m  

o r  t o  c'olor i n  t h e  i n n e r  l z y e r  08 s - - e l l .  I n  such cases  a p a r t  of 

t h e  per ios t racum was removed. 
t. 



Color, when not correlated with other characters, is a 

notoriously dangerous character on which to base species. TUs is 

particularly true in the case of Campeloma, because it is found ia 

such varied environments. Is it not possible that color differences 

in the calcareous part as the shell as well as in the periostracun, 

may be due to the presence of some staining i-xinerd in the environment? 

The literature give no hint that this problem has been investigated 

or even considered as a possibility. 

In hope of finding another character which would be correlated 

with shell color, the miter examined the radulae of seventy-two 

specimens. The radulae of the two species %ere very similar, but 

in decisum there was a strong tenedncy toward small accessory cusps 

on 'the sides of the media@ tooth. Rarely did they appear on both 

sides in any one raduIa, but they frequently appeared on one side 

or the other. Studies of thrity-six decisum radulae and thirty-six 

rufuEi rsdu-lae shoved that 75% of the decisum had irregulari$ies of 

the median teeth. 77.7% of the ruflum shoxed completely regular 

median teeth. Since all the rufwn came from a single station, 

this may have been a peculiarity of that population. However, the 

above results indicate that further radulz studies might be 

prof itable. 

It should be mentioned in passing that the validity of radula 

characters on the specific and subspecific levels is open to quest;on. 

Carriker (1943) warns that radulae (in Lymnaea stagnalis) are too 

variable to be useful for subspecific criteria. Bowell (1933), 

on the other hand, says that sll the species of land snails in the 

British Isles can be separated On radula c-mracters alone. 



The measurements taken on 18B specimens show some interesting 

results, although the sample was obviously too low to be represenative 

of the two species as a whole. In six of the eight -" 
measurements in which skemness was computed there was a significant 

skewness. In one case the skewness was quite extreme, one side of 
v c r t i c a  I 

the curve being almost a,straight line. According to Davenyort 

(1904)"skeyness is frequently, if not usually, associated with 

recent or prog*ess'ing evolutionary change. Lf later work on larger 

sainples bears out this consistent skewness, it will be a matter of 

great significance in interpreting the systematics of Campeloma. 

Ratios were cozputed between several pairs of dimensions, such 

as shell height and shell diameter (see summary of statistical 

data). In all cases the corr~lat<o< was high, indicating that the 

sane factors are controlling size of the various shell parts. 

Thus, shell dimensions are varying as a group, not individually. 

Comparison of the statistical data on the two species shmis 
I-R 

that there is not enough difference A-u size to make it a reliable 

taxonomic character. It is no more significant that most of the 

"goodtt characters in current use for the genus. 

ITo attempt mas made to investigate anatomical characters, but 

this may prove the most fruitful field for finding good characters 

for the species of Campeloma. Certainly, the shell characters are 

inadequate as they are now used, and the writer looks with suspicion 

on almost all of the species of Campeloma thus far erected. 

In the short time allotted to this problem it was impossible 

to make a study of the literature on the paleontology of Campelom, 

if any. A kn~iiledge of the paleontology would undoubtedly help 

in answering some of the questions mhich arise f ~ o m  a statistical 



study. The skewed d i s t r i b u t i o n  curves and complete l a c k  of 

d i s c r e e t  d i f f e r e n c e s  i n  the  two spec ies  makes one wonder if this 

i s  n o t  a grouQ i n  which t h e  d i f f e r e n t i a t i o n  of spec ies  i s  j u s t  

beginning but  i s  no t  y e t  far  enough advanced t o  produce magy 

c lea r -cu t  spec ies .  If th i s  i s  t h e  case ,  a v a l i d  taxonomic 

i n t e r p r e t a t i o n  of it w i l l  be d i f f i c u l t .  Added t o  t h e  d i f f i c u l t i e s  

i s  t h e  l a r g e  p r o b a b i l i t y  t h a t  some of t h e  c h a r a c t e r s  are sub jec t  

t o  environmental modif icat ion.  

A p r o p e r  s tudy o f  this  problem should inc lude  t h e  breeding of 

s e v e r a l  genera t ions  o f  s n a i l s ,  both  i n  t h e  l z b o r a t o r y  and i n  

t h e  n a t u r a l  environment, us ing  bath b i -sexual  and parthenogenet ic  

popula t ions  and as many c h a r a c t e r  corabinations as poss ib le .  The 

anatomy and h i s t o l o g y  of t n e  e n t i r e  genus must be s t u d i e d  i n  

g r e a t e r  d e t a i l  than h e r e t o f o r e  i n  t h e  sea rch  f o r  anstomical  d i s t i n c t i o n s .  

It would be dangerous t o  l i r i l i t  t h e  s tudy t o  only tv ;o  spec ies  o r  t o  

a p o r t i o n  of +he xhole n a t u r a l  range. Such a s tudy  v i i l l  no t  be 

coinpleted overnight.  

s m , F y  

1. 182 specimens o f  Campeloma deciswn and C. Bufum mere s tud ied  
f r o m  populat ions i n  sou theas te rn  Eichigsn. 

2. The dimensions and e x t e r n a l  c h a r a c t e r s  of t h e  s h e l l  and 
pperculum lyere recorded and t r e a t e d  s t a t i s t i c a l l y .  

3. O f  t h e  cha rac te r s  i n  c u r r e n t  use,  only c o l o r  o f  t he  s h e l l  below 
t h e  periostracum vas  found n o t  t o  va ry  i n  any given population. 

4. S h e l l  dimensions o f  t h e  t w o  s p e c i e s  a r e  n o t  s i g n i f i c a n t l y  
d i f f e r e n t .  

5. 36 radulae  of each spec ies  mere examined. 

6. The median t o o t h  of 75% of t h e  decisum had accessory  l a t e r a l  
cusps,  while  77.7% of t h e  rufwn had none. 



7. In six of the eight measurements for which it was computed 
there was a significant skewness. 

8. It is proposed that Campeloma may be a genus in which species 
are undergoing differentiation. 

9. It is further proposed that many of the characters now used 
for species in this genus are subject to wide environmental 
variation and are thus invalid. 

10. Shell characters seem inadequate for separating the species 
studied. 



Synopsis of the Statistical Data. 

Shell height: 

Skemess = .034 
Shell diameter: 

= 1.684 
V = 10.94 

Skewness - -24 
Aperture height: 

hl = 13.72 a157 
6 = 1.295 
V = 9.452 

Aperture width:' 

U = 8.868t-a0869 
o =  a938 
V = 10.54 

Operculum length: 

h9 = 10.769+.164 
(3' = 1.322 
V = 12.24 

Skevness - %# 4 2 ~ 6 7  



Operculum width8 

M =- 6.2=*0623 
Q' = e5024 

V = 8.064 
Skewness - -34.69 

11. Campeloma decieum. 

N = 118 
Shell height: 

hd = 25.3142.456 
4.952 

V = 19.573 
Skewness = -.99 

Shell diameter: 

= 1?.26%294 
C =  3.19 

V = 18.439 
Skewness = .005 

Aperture height: 

Lf = 14.592.234 
CT = 2.542 
V = 17.4 

Aperture width: 

H = 9.46*.132 



Operculum length: 

M U[= 11.5432.206 

(7= 2.113 

V = 18.37 
Skewness = O.7 

Operculum width: . 

U = 6.4952.119 
0 = 1.28 
V = 19.077 

Skewness = .135 

Correlations of two variables. 

I. Campeloma rufwn. 

x= shell height 

y = shell diameter 

r z.91 
XY 

x = shell height 
y = apeeture height 

11. Campeloma deciswn. 

x = shell height 
y = shell diameter 

x = shell height 
y = xk1&3~ aperture height 

rW = '88 
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