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(Gould). It is p robab ly  m ore closely re la ted  to P. reesei M o r­
rison.
V e n t r i d e n s  e u t r o p i s  Pilsbry

Ventr idens in ter tex tus  eutropis  Pilsbry, 1946, Acad. N at. Sei. 
P h ilad e lp h ia  M onogr. no. 3, 2: 470, fig. 255.

Ventridens eutropis  is anatom ically  d istinct from V. in ter tex tus  
(Binney) a n d  I have seen no  in te rg rada tion  in  shell characters.

Pilsbry gave the type locality as “Cherry  Valley,” east of W a te r ­
town, Tennessee. B u t C herry  Valley is west of W atertow n . I t  is 
know n  from C hea tham , DeKalb, M acon, an d  W ilson  Counties, 
Tennessee.
V e n t r i d e n s  v o l u s i a e  (Pilsbry)

Ventridens in ter tex tus  volusiae  (Pilsbry), Acad. Nat. Sei. P h i l ­
ad e lp h ia  M onogr. no. 3, 2: 471.

Ventr idens volusiae  has no t been dissected; however, the shell 
differences are constant. I t  is a species of the  St. Johns R iver 
Valley of no rtheas te rn  F lorida. I t  is know n  from Duval, Lake, 
St. Johns, Seminole, an d  Volusia Counties, F lorida.

D IS PE R S A L  O F  A Q U A T I C  G A S T R O P O D S  V IA  T H E  
IN T E S T IN A L  T R A C T  O F  W A T E R  BIRDS

B y C H A R L E S R. M A L O N E  
D epar tm en t  of Biology, T ex as  Technological College, Lubbock

T h e  occurrence of gastropods in  isolated bodies of w ater has 
in terested biologists for m any  years. Most au tho rs  (e.g. Kew, 
1893, Boycott, 1936 a n d  Baker, 1945) agree tha t  b irds  are p r i ­
marily  responsible for t ran sp o r t in g  snails overland. T h e  usual 
assum ption  is th a t  snails become a ttached  to  the ex te rna l su r­
faces of resting or feeding w ater  b irds an d  can rem ain  a ttached  
a n d  viable for sufficient lengths of tim e to effect dispersal. M alone 
(1965) showed th a t  this is possible a n d  th a t  w ater  birds do p ro ­

vide an  effective an d  readily available  m eans of dispersal for 
fresh-water snails.

Seldom has the possibility of viable snails be ing  carried  in  the 
in testinal tract of b irds been considered. Pascal (1891) suggested 
tha t  the egg masses of L ym n a ea  auricularia  m igh t  pass th rough  
the  trac t of swans b u t  appa ren tly  he d id  n o t  actually  recover 
eggs from  the feces of the birds. K obelt (1871) th o u g h t  tha t 
snails m igh t pass u n h a rm e d  th ro u g h  birds. His suggestion was
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tr ied  by Bondesen  an d  Kaiser (1949) w ith  H ydrob ia  jenkinsi .  
T h ey  found  th a t  n o  snails passed u n b ro k en  th ro u g h  ducks.

My research was u n d e r tak en  to  de te rm ine  if juveniles and  
adults  or egg masses of Physa anatina  a n d  H elisom a trivolvis  
could  be dispersed via the  in tes tina l tract of birds. B o th  species 
com m only occur in  isolated bodies of w ater in  west Texas. 
M alla rd  ducks (Anas  platyrhynchos)  and  k illdeer (Charadrius  
vociferus)  were considered as exam ples of agents transport.

T h is  research was sup p o r ted  by N a tio n a l  In s ti tu tes  of H e a l th  
G ra n t  G M  11394-01A 1. I am  gratefu l to V ernon  W . P roc to r  for 
g iving he lp fu l  suggestions a n d  to  E. P. C h e a tu m  for a id ing  in 
iden tif ica tion  of the  snails.

M e th o d s  and  Results .  Ducks were p laced in  w ire cages an d  fed 
aqua tic  vegeta tion  co n ta in in g  large num bers  of snails an d  egg 
masses. Each b ird  ingested a b o u t  75 to 100 egg masses p e r  meal. 
Estimates of the n u m b e r  of snails ea ten  p e r  tr ia l  ran g ed  from 
50 to 200. A fte r  feeding, the b irds a n d  cages were inspected  for 
adhe ring  egg masses a n d  snails. B row n w ra p p in g  p ap e r  was 
p laced  b en ea th  the  cages a n d  the  first several d ropp ings  passed 
by each b ird  were collected.

Feces wTere inspected  w ith  a dissecting microscope. Any egg 
masses or embryos fo u n d  were p laced  in  small dishes of w ater 
a n d  C hlam ydom onas  sp. fo r  observation. T o  p rov ide  for u n d e ­
tected snails, the feces were p laced  in  jars of soil a n d  w ater  w ith  
Elodea.  A ll cultures were p laced  in  a 27°C light room . Controls  
trea ted  sim ilarity  h a tch ed  w ith in  5 or 6 days.

Five ducks were used for 47 tria ls  wfith Physa.  O n ly  2 in tact 
egg masses were recovered from  the  feces. T h e  first of these con­
ta in ed  17 embryos, none  of w hich  developed  fu r the r .  Seven eggs 
were con ta ined  in  the second; 4 developed  norm ally  a n d  ha tched  
on  the fo u r th  day fo llow ing recovery. Five juveniles  were found  
in  a gallon  ja r  w hich  h ad  received feces 14 days earlier. T hese  
p robab ly  developed from  an  egg mass. Ju v en ile  an d  a d u l t  snails 
were never fo u n d  in  the feces. Shell fragm ents  were frequently  
seen ind ica ting  th a t  most if n o t  all h a d  been crushed. A pparen tly  
the  egg masses were usually  b roken  a n d  the  embryos scattered 
d u r in g  passage th ro u g h  the tract. T w en ty -e igh t ind iv idua l  Physa  
embryos in various stages of deve lopm en t were recovered from 
feces. An a t te m p t  was m ade  to cu l tu re  these b u t  none  were viable.

E ight trials were m ade  w ith  ducks an d  Helisoma.  N e i th e r  em-
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bryos n o r  juveniles a n d  adults  were recovered from the feces. 
However, one  snail was found  in  a cu ltu re  of feces 23 days after 
passage. N o  o th e r  H elisom a  were recovered from birds, suggest­
ing  tha t  this ind iv idua l  was p robab ly  a con tam inato r .

Post m ortem  inspection  of the in testinal tract of 10 ducks in d i­
ca ted  where the snails were be ing  killed  d u r in g  passage. T h e  
birds were fed vegetation w ith  Physa  each 15 m inu tes  for one 
hour .  F ifteen m inu tes  after the last meal, they were killed. M a­
terial found  in  all po rtions  of the tract was removed, inspected, 
a n d  cu ltu red .

N e ith e r  juven ile  an d  a d u l t  snails n o r  egg masses were found  
past the gizzard. Portions  of 4 egg masses co n ta in in g  31 embryos 
were taken from  the gizzard. N o n e  developed  fu rther.  O nly  one 
snail was recovered from  the gizzard. I t  was fo u n d  ju s t  inside the 
en trance. T h e  sna il’s peris tom e was dam aged  b u t  the snail was 
liv ing w hen  recovered.. However, it d ied  w ith in  the following 
hour .  O nly  shell fragm ents were fo u n d  in  the lower p o r t io n  of 
the gizzard w here g r i t  is con ta ined .

T h e  only viable snails recovered from  the  dead  ducks were 
found  in  the crop. F o u r  juveniles  an d  9 egg masses con ta in ing  
153 embryos were recovered. All the juveniles lived an d  136 of 
the embryos h a tched  w ith in  5 days.

Egg masses were m ix ed  w ith  Zooplankton an d  fed to  killdeer. 
In d iv id u a l  b irds were p laced  in  a cage consisting of two com­
partm en ts .  Each was fed in  one co m p ar tm en t  then  moved in to  
the nex t w here feces were collected. T e n  k illdeer were used for 
56 trials w ith  Physa  a n d  20 w ith  Helisoma.  Each b ird  ate 10 to 
20 egg masses per  meal. N o  ju v en ile  and  a d u l t  snails were fed 
n o r  were post m ortem  studies conduc ted  w ith  killdeer.

Feces collected from  killdeer were p laced im m ediately  in  well 
oxygenated  water. T h is  p rocedu re  was n o t  possible w ith  the bulky 
duck  feces b u t  d id  n o t  h am p e r  inspection of k illdeer feces. Egg 
masses wre quickly  separa ted  from  the feces by gentle  agitation, 
rem oved, an d  cu l tu red  in  the  same m a n n e r  as those taken from 
ducks.

A to tal of 45 Physa  egg masses were recovered from  the feces 
of killdeer. O nly  3 of these con ta ined  viable embryos. 17 of 26 
embryos con ta ined  in  the 3 egg masses hatched. Embryos con­
ta ined  in the rem ain in g  42 egg masses were killed  d u r in g  passage. 
O n e  h u n d re d  a n d  thirty-two ind iv idua l embryos from broken  egg
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masses were recovered, b u t  as w ith  ducks, none  was viable.
O nly  8 H elisom a  egg masses were recovered from the feces of 

killdeer. N one  of the embryos con ta ined  in  these developed. 
Thirty-seven in d iv id u a l  embryos were found  in  the feces; none 
survived passage.

D i s c u s s i o n

I t  seems unlikely  tha t  dispersal of P. anatina  an d  H .  trivolvis  
via the in testinal trac t of b irds is of m uch  significance, p a r t icu ­
larly w ith  the latter. A p p a ren tly  the only im p o r ta n t  aspect of 
in te rn a l  t ran sp o r t  is the  possibility of snails a n d  egg masses being 
carried  in  a b i rd ’s crop. Ingested food is n o t  exposed to signifi­
can t digestion before it enters the gizzard. T h u s ,  if snails an d  egg 
masses con ta ined  in  the crop  were vom ited, they w ou ld  be viable. 
Bondesen a n d  Kaiser (1949) d id  n o t  consider this possibility in 
the ir  study of H ydrob ia  jenkinsi .

A lth o u g h  in te rn a l  t ran sp o r t  of snails by birds seems possible, 
ex te rna l t ran sp o r t  as d em o n s tra ted  by M alone (1965), is a m uch  
m ore effective m echanism  of dispersal. T h e  passage of viable 
snails th ro u g h  birds is p robab ly  a m a t te r  of chance a n d  appears 
to be a rare  occurrence. O n  the o ther  hand , snails frequen tly  be­
come a ttached  to  the surfaces of b irds a n d  the o p p o r tu n it ie s  for 
dispersal are p robab ly  num erous.

T h e  distance snails can be carr ied  in te rna lly  is l im ited  by the 
tim e req u ired  for food to pass th ro u g h  the in testinal tract and  
also by the period  th a t  snails can survive w ith in  the tract. In  this 
study, the last of an  en tire  m eal seldom req u ired  over 2 hours  
to  be passed by e ither  ducks or killdeer. V iable embryos recov­
ered from feces h ad  always passed w ith in  30 to 45 m inu tes  follow­
ing ingestion. T h u s ,  it is un likely  th a t  embryos could  survive a 
m ax im u m  passage of 2 hours.

Dispersal via the  crop p robab ly  has significance only involving 
short distances. U nfo r tu n a te ly ,  the ra te  of passage of food from 
the crop of ducks is n o t  know n. However, only 3 of the 10 ducks 
killed  h ad  food in the ir  crops 15 m inu tes  after eating.

Snails adhe ring  to  the surfaces of b irds are likely to  be carried 
great distances. Sufficiently small snails can rem a in  a ttached  to 
birds indefinitely an d  the per iod  tha t  snails can survive o u t  of 
w ater far exceeds the ir  pe r iod  of survival w ith in  the in testinal 
tract.

Fresh-water gastropods appa ren tly  have n o t  acqu ired  resistant
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eggs Lo enab le  them  to be dispersed via the avian  in testinal tract. 
F o r  aqua tic  organisms th a t  are easily desiccated, this has proven 
to be a h ighly  effective m echanism  of dispersal. For exam ple, 
P roc to r  (1964) found  tha t  the eggs of m any  crustaceans are suf­
ficiently resis tant to w ith s tan d  passage th ro u g h  the in testinal 
tract of ducks. A p p a ren tly  no  selective advantage has been placed 
u p o n  resis tan t eggs for snails since juveniles an d  adults  can usu ­
ally resist the  a m o u n t  of desiccation encoun te red  d u r in g  an  over­
lan d  journey.
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N O T E S  A N D  N E W S  *

R u t h  I n g f .r s o l l  B a i l y  d ied  suddenly  Ja n u a ry  11, 1965. She 
was b o rn  in M ontrose, C olorado , b u t  a t  an early age, h e r  m other  
took her  to  San Diego, Californ ia , w here she lived m uch  of her  
life. She was an  a lu m n a  of Mills College. She m et Jo sh u a  L. 
Baily, Jr., on  the beach a t  L a  Jo lla , w here they b o th  were collect­
ing shells. T h e y  were m arr ied  in  San Diego, Feb. 19, 1917. Mrs. 
Baily was a m em b er  of the Society of N a tu ra l  Flistory of San 
Diego, the Flistorical Society of San Diego, m any  o th e r  San Diego 
organizations, the Mills College C lub, the Academy of N a tu ra l  
Sciences of P h ilade lph ia ,  the A m erican  Malacological U n ion , etc. 
As jo in t  a u th o r  w ith  Dr. Baily, she pub lished  several papers on 
mollusks. All w ho knew  R u th  will miss h e r  keenly, a n d  she still 
lives in  o u r  memories. —  E d i t o r s .


