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all  cases ,  t h e  A T P - c o n t e n t s  w e r e  n o r m a l .  I t  h a s  b e e n  
s u g g e s t e d  t h a t  s u c h  a C P  s t o r a g e  is d u e  to  i m b a l a n c e  
b e t w e e n  p r o d u c t i o n  a n d  u t i l i z a t i o n .  H e r e  t h e  s i t u a t i o n  
m a y  a p p e a r  d i f f e r e n t ,  s i nce  t h e  h e a r t s  we re  n e i t h e r  f u l l y  
e m p t y  n o r  c o m p l e t l y  a r r e s t e d  a n d  t h e  A T P  leve l s  we re  
low. A b l o c k a g e  in  t h e  t r a n s f e r  b e t w e e n  t h e  2 C P  c o m -  
p a r t m e n t s  is m o r e  l i ke ly  is. I f  we r e fe r  to  L o h m a n n s  
r e a c t i o n  : 

ATP + C,~- CP + ADP. 

T h e  o p t i m u m  p H  in  t h e  d i r e c t i o n  of  C P  f o r m a t i o n  is 
8.00 a n d  6.4 for  t h e  r e v e r s e  r e a c t i o n .  A f t e r  i s c h e m i a ,  t h e  
i n t r a c e l l u l a r  p H  is l o w e r e d  19 m a i n l y  b y  a c c u m u l a t i o n  of  
l ac t i c  ac id .  T h e  w a s h o u t  c u r v e s  p r e s e n t e d  h e r e  s h o w  t h a t  
C P  r e s y n t h e s i s  is a c h i e v e d  a t  a t i m e  w h e n  h i g h  leve ls  of  
t h i s  m e t a b o l i t e  a re  s t i l l  p r e s e n t .  I t  t h e n  a p p e a r s  p a r a -  
d o x i c a l  t h a t  t h e  r e s u l t s  s h o u l d  f a v o u r  t h e  f o r w a r d  
r e a c t i o n .  C o n c e r n i n g  t h e  m i t o c h o n d r i a  o n e  m a y  p o s t u l a t e  
e i t h e r  a loca l  r i se  in  c r e a t i n e  2o, or  m o r e  p r o b a b l y  t h e  f a c t  
t h a t  A D P  s t o r e  is p r o g r e s s i v e l y  r e d u c e d ,  i m p l y i n g  i t s  
r a p i d  u t i l i s a t i o n  as  soon  as  i t  is g e n e r a t e d  for  o x i d a t i v e  
p h o s p h o r y l a t i o n .  

N e v e r t h e l e s s ,  t h i s  r e s y n t h e s i s  of  C P  i s  i n d i c a t i v e  of  a n  
a c t i v e  o x i d a t i v e  p h o s p h o r y l a t i o n  as  b o t h  t h i s  l a t t e r  
r e a c t i o n  a n d  c r e a t i n e  k i n a s e  a c t i v i t y  a r e  l i n k e d .  T h e  
i n a b i l i t y  to  r e c o v e r  n o r m a l  A T P  c o n t e n t s  m a y  t h e n  be  
d u e  to  r a p i d  d e g r a d a t i o n  a t  t h e  e n d - p r o d u c t  s t a g e  of  A T P  
r a t h e r  t h a n  to  m i t o c h o n d r i a l  d a m a g e  as  o b s e r v e d  a f t e r  
l o n g e r  p e r i o d s  of  i s c h e m i a .  So i n t e r m i t t e n t  c o r o n a r y  
p e r f u s i o n  s e e m s  to  p r o t e c t  t h e  m i t o c h o n d r i a  f r o m  t h e  
e f f ec t  of  a n o x i a .  W h e t h e r  t h i s  is bene f i c i a l  to  t h e  h e a r t  
is d e b a t a b l e .  K a m m e r m i e r  2t h a s  o b s e r v e d  a n o r m a l  
f u n c t i o n  on  h e a r t s  w i t h  h i g h  C P  a n d  low A T P  levels .  I n  
o u r  e x p e r i m e n t s ,  h e a r t s  w i t h  s u c h  a h i g h  e n e r g y p h o s p h a t e  
p a t t e r n  fa i l ed .  
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Summary. E v e r t e d  s a c s  of  i n t e s t i n e  f r o m  H e l i x  p o m a t i a  do  n o t  a c t i v e l y  t r a n s f e r  g lucose ,  g a l a t o s e ,  m e t h i o n i n e ,  a l a n i n e ,  
a s p a r a g i n e ,  a s p a r t i c  a c i d  or  p r o l i n e  f r o m  t h e  m u c o s a l  to  s e r o s a l  s u r f a c e s .  T h e  p r i n c i p a l  f u n c t i o n  of  t h e  i n t e s t i n e  a p p e a r s  
to be  t h e  r e a b s o r p t i o n  of  w a t e r .  

T h e  m o l l u s c a n  i n t e s t i n e  is u s u a l l y  a l o n g  a n d  c o n s p i c u o u s  
o r g a n  a w h i c h  a c o n s e n s u s  of  o p i n i o n ,  s u m m a r i z e d  b y  
Y o n g e 4 ,  ~, c o n s i d e r s  to  be  a p a s s i v e  c o n d u i t  c o n c e r n e d  
a l m o s t  e x c l u s i v e l y  w i t h  t b e  f o r m a t i o n  a n d  e l a b o r a t i o n  of 
f aeca l  p e l l e t s  a n d  t h e i r  t r a n s p o r t  to  t h e  a n u s .  T h i s  ' c l ass ic  
t h e o r y '  ~ of  t h e  f u n c t i o n  of  t h e  m o l l u s c a n  a l i m e n t a r y  cana l ,  
in  w h i c h  t h e  i n t e s t i n e  is a s s i g n e d  a p r o s a i c  role,  h a s  b e e n  
r e i t e r a t e d  - o r  n o t  s e r i o u s l y  q u e s t i o n e d  - in  a n u m b e r  of  
r e c e n t  r e v i e w s  7 1o. 

T h e  p r i n c i p a l  e v i d e n c e  a g a i n s t  t h i s  v i e w  h a s  c o m e  f r o m  
s t u d i e s  b y  L a w r e n c e  a n d  h i s  c o l l e a g u e s  ~-~8 on  t h e  c h i t o n  
C r y p t o c h i t o n  s te l le r i  w h e r e  t h e  i n t e s t i n e  w a s  f o u n d  to  
a c t i v e l y  a b s o r b  a m i n o  ac ids ,  s u g a r s ,  o r g a n i c  b a s e s  a n d  
p r o b a b l y  i n o r g a n i c  ions ,  b y  m e c h a n i s m s  c o u p l e d  to  cel- 
l u l a r  m e t a b o l i s m  a n d  s h o w i n g  s i m i l a r i t i e s  to  t h o s e  of  t h e  
v e r t e b r a t e  g u t .  

I n  r e f u t i n g  c o n c l u s i o n s  f r o m  ea r l i e r  w o r k  ~9 o n  t h e  c h i t o n  
i t  w a s  s h o w n  t h a t ,  w i t h o u t  s u p p o r t i n g  q u a n t i t a t i v e  d a t a ,  
h i s t o l o g i c a l  a n d  h i s t o c h e m i c a l  s t u d i e s  a r e  n o t  a d e q u a t e  
for  a r i g o r o u s  d e m o n s t r a t i o n  of n u t r i e n t  a b s o r p t i o n .  Con -  
s e q u e n t l y ,  t h e  f i n d i n g s  of  o t h e r  s t u d i e s ,  s i m i l a r l y  b a s e d  
u p o n  q u a l i t a t i v e  o r  s e m i - q u a n t i t a t i v e  m e t h o d s  we re  a lso  
q u e s t i o n e d .  I t  h a s  b e e n  p r o p o s e d  t h a t  a b s o r p t i v e  m e -  
c h a n i s m s ,  s i m i l a r  to  t h o s e  in c h i t o n s ,  m a y  o c c u r  in  t h e  g u t  
of  o t h e r  m o l l u s c s  12, i n c l u d i n g  p u l m o n a t e s  20. 

T h i s  p a p e r  c o n s i d e r s  t h e  c o m p e t e n c e  of  t h e  i n t e s t i n e  of  
t h e  p u l m o n a t e  m o l l u s c  (He l i x  p o m a t i a )  to  a b s o r b  a m i n o  
a c i d s  a n d  h e x o s e s  in  v i t r o .  T h e r e  is a d i s t i n c t i o n  to  be  
m a d e  b e t w e e n  a b s o r p t i o n  i n t o  t h e  t i s s u e ,  a g e n e r a l  
f e a t u r e  of  l i v i n g  cells,  a n d  a b s o r p t i o n  i n t o  a n d  a c r o s s  t h e  
g u t  wal l ,  a f u n c t i o n  of  t i s s u e  s p e c i a l i z e d  for  t h e  a s s i m i l a -  
t i o n  of n u t r i e n t s  i n t o  t h e  a n i m a l .  F a i l u r e  to  r e c o g n i z e  
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th is  difference has led to  confusion over  the  meaning  of 
the  t e rm absorp t ion  in earlier s tudies  on the  inve r t eb ra t e  
gut  (see discussion in Fores te r  a) . Absorp t ion  is def ined 
here as the  ne t  m o v e m e n t  of solute or so lvent  t h rough  the  
gut  wall f rom the  mucosal  to serosal surface. 
Methods. E x p e r i m e n t s  were made  w i t h  active, feeding 
animals.  The longest,  u n d a m a g e d  por t ion  of the  in tes t ine  
(Diinndarm) 21 be tween  the  s t omach  (Blindsack) and 
r ec tum (Enddarm)  was used and no regional  d is t inct ions  
wi th in  the  in tes t ine  were made.  
Absorp t ion  was s tudied  using an  ever ted  sac prepara-  
t ion a, 22-24 in which the  media  compr is ing  the  serosal and 
mucosal  fluids (saline conta in ing  a 14C labelled amino 
acid or hexose) were the  same so tha t ,  initially, no con- 
cen t ra t ion  gradients  exis ted  across the  wall of the  in- 
test ine.  Sacs were incuba ted  for 30 rain a t  25~ after  
which t ime fluid m o v e m e n t s  were e s t ima ted  by  weight  
and the  solute con t en t  of the  t issue and  ba th ing  fluids 
were measured  by  l iquid scint i l lat ion analysis.  
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Fig. 1. The amino acids: proline; methioine; asparagine; aspartic 
acid and alanine. Histograms show final serosal (hatched) and 
mucosal (open) concentrations. SM, final serosal/nmcosal concen- 
tration ratio. SE, efflux of solute from serosal compartment (nmoles 
mg wet wt tissue -1 h 1). TS, accumulation of solute by tissue 1 h 1). 
Data expressed as mean ~_ (p 0.05) and numbers of replicates by 
N. The incubating medium M was a Baldwin's saline. 
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Fig. 2. The hexoses 
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glucose and galactose. Histograms show final 
serosal (hatched) and mucosal (open) concentrations. SM, final 
serosal/mueosal concentration ratio. SE, efflux of solute from serosal 
compartment (nmoles mg wet wt tissue t h i). TS, accumulation of 
solute by tissue Qxmoles mg wet wt tissue -1 h 1). Data expressed as 
mean 4- (p 0.05) and numbers of replicates by N. The incubating 
media M were a Baldwins' saline, b Tris saline containing succinate 
and ATP. 

A phospha t e  buffered  saline, conta in ing  no calcium or 
magnes ium,  was used for mos t  expe r imen t s  25. An alter- 
nat ive,  conta in ing  d iva len t  cat ions  and buffered to p H  
7:60 wi th  T R I S  (concentra t ions  in mmoles  1-1: Na  + 80.0; 
K + 4.0; Ca 2+ 0.70; Mg 2+ 0.5; anion c o m p o n e n t  as CI-) 
was used for compar ison.  W h e n  used, o ther  compounds  
were added  to b o t h  serosal  and mucosal  fluids a t  the  fol- 
lowing concen t ra t ions  (in mmoles  1-1): glucose 1 • 10 2; 
succinate  and p y r u v a t e  1 x10-a ;  A T P  1 X10 5. Amino 
acids and hexoses under  s tudy  were a t  an init ial  concen- 
t r a t ion  of 1 • 10 -a mmoles  1-1 excep t  for some exper iments  
using 5 • 10 4 mmoles  1-1 alanine. These solutes were label- 
led by  the  addi t ion  of their  14 C analogues,  suppl ied by  the  
Radiochemica l  Centre,  A m e r s h a m  (England):  L-methio-  
nine (methyl-C14);  L-asparagine-C14 (U); L-aspar t ic  
acid-C14 (U); L-alanine-C14 (U); L-proline-C14 (U); 
D-glucose-C14 (U); L-galactose- l -C14.  
The respi ra t ion  of in tes t ina l  segments  was de te rmined  in 
a W a r b u r g  appa ra tu s  by  the  di rect  me t h o d  and  the  re- 

28o �9 
sults expressed as Q02 C ~1 02 mg dry  wt  1 h-1. 

Results.  Data  f rom all expe r imen t s  are similar (figures 
1-4) conforming to a c o m m o n  pa t t e rn ,  i r respect ive  of the  
expe r imen ta l  condi t ions  or solutes chosen. No general  
differences were ev iden t  be tween  results  ob ta ined  wi th  
amino acids and hexoses.  
In  all cases there  was a ne t  eff lnx of solute (SE) f rom the  
serosal c o m p a r t m e n t  (SE 0.50-0.96 nmoles  mg wet  
t issue -1 h 1) into the  tissue. This is too small  to account  
for the  t issue solute (TS) concen t ra t ions  (TS 0.29-1.14 
mmoles  mg wet  w t  -1 h 1), the  grea te r  por t ion  of which 
came from the  mucosal  fluid. The small  con t r ibu t ion  of 
solutes from the  serosal c o m p a r t m e n t  p robab ly  reflects 
the  impermeab i l i ty  of the  ou te r  surface of the  tissue 
compared  wi th  t h a t  of t h e  mucosal  epi thel ium.  
Solute concen t ra t ions  fell on b o t h  sides of the  gut  pa r t ly  
as a result  of this  m o v e m e n t  of solutes f rom the  ba th ing  
media  into the  tissue. The change  in mucosal  fluid was 
small, reflecting the  large volume of the  c o m p a r t m e n t  
(5 ml) whils t  the  serosal concen t ra t ion  ( compar tmen t  
volume 30-100 [xl) fell to be tween  70 and 50% of the i r  
initial  values, giving serosal /mucosal  concen t ra t ion  ratios 
(SM) in the  SM 0.48-0.96 range. 
The fall in serosal concen t ra t ion  also results  from the 
s imul taneous  t r ans fe r  of wa te r  f rom the  mucosal  fluid, 
t h rough  the  tissue, in to  the  sac. "Water was absorbed  at  
the  ra te  of 2-3 ~xl mg d ry  wt  t issue -1 h -1 (aproximate ly  
equiva len t  to 25 30% tissue volume h- l ) .  This represents  
a physiological  absorp t ion  of wa te r  f rom the gut  lumen 
(in vivo} in to  the  animal.  The process  is no t  considered in 
detai l  here, being the  subjec t  of a separa te  publ ica t ion  
(in prepara t ion) .  
The absence of a ne t  accumula t ion  of amino acid or 
hexose in the  serosal c o m p a r t m e n t  suggests  t h a t  the  
in tes t ine  is not  concerned  wi th  t h e  absorp t ion  of nutr ients .  
In  this  respect  it  differs f rom the  chi ton  in tes t ine  where, 
under  similar expe r imen ta l  c i rcumstances ,  there  is a ne t  
serosal t r a n s p o r t  of solute and the  genera t ion  of SM 
rat ios greater  t h a n  uni ty .  
I t  has  no t  been possible to a t t r i bu t e  this  inabi l i ty  of the 
in tes t ine  to absorb  nu t r i en t s  to  exper imenta l  ar tefacts .  

21 Synonyms in parentheses refer to the definitive accounts by 
J. Meisenheimer, Die Weinbergschnecke (Helix pomatia L.), 
Leipzig 1912, and K. von Haffner, Z. wiss. Zool. 121,126 (1924). 

22 T. H. Wilson and G. Wiseman, J. Physiol., Lond. 721, 45P 
(1953). 

23 T.H. Wilson and G. Wiseman, J. Physiol., Lond. 123, 116 (1954). 
24 D.H. Smyth, in: Recent Advances in Physiology, p. 36-68. Ed. 

R. Creese. Churchill, London 1963. 
25 E. Baldwin, Biochem. J. 32, 1225 (1938). 
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B a l d w i n ' s  s a l i ne  w a s  p r e v i o u s l y  s h o w n  26 t o  be  s u i t a b l e  
for  u s e  w i t h  al l  t i s s u e s  of  H .  p o m a t i a ,  s u p p o r t i n g  r e s p i r a -  
t i o n  a t  a r a t e  c o m m e n s u r a t e  w i t h  t h a t  of  t h e  i n t a c t  
a n i m a l .  S i m i l a r  v a l u e s  for  Q02 were  f o u n d  a n d  t h e  res -  
p i r a t i o n ,  m e a s u r e d  d i r e c t l y  o n  r e m o v a l  of  t h e  i n t e s t i n e  
f r o m  t h e  a n i m a l  (Qo~ = 3.47 4- 0.21) d i d  n o t  dec l i ne  a f t e r  
4 h in  s a l ine  (Q02 = 3.29 4- 0.25). T h e  i n t e g r i t y  a n d  
v i a b i l i t y  of  t h e  p r e p a r a t i o n ,  a f t e r  r e v e r s a l  of  t h e  g u t  
wal l ,  is f u r t h e r  s u g g e s t e d  b y  t i le  u n c h a n g e d  r e s p i r a t i o n  
(Q02 = 3.39 • 0.25), p e r s i s t e n c e  of a m e t a b o l i c a l l y  cou -  
p l e d  f lu id  t r a n s p o r t  a n d  a t r a n s m u r a l  P D  w h o s e  s ize  
a n d  p o l a r i t y  is c h a r a c t e r i s t i c  of  n o n - e v e r t e d  t i s s u e  (work  
in  p r e p a r a t i o n ) .  Al l  t h e  c o m p o u n d s  t e s t e d  h a v e  b e e n  re-  
p o r t e d  in  m o l l u s c a n  t i s s u e s  a n d ,  w i t h  t h e  e x c e p t i o n  of 
a s p a r t i c  ac id ,  we re  c h o s e n  for  t h e i r  a b i l i t y  to  p a r t i c i p a t e  
in  t h e  t r a n s p o r t  p r o c e s s e s  of  o t h e r  t i s s u e s  a n d  o r g a n i s m s .  
T h e  d i s t r i b u t i o n  of  s o l u t e s  b e t w e e n  t h e  c o m p a r t m e n t s  of  
t h e  e v e r t e d  s ac  p r e p a r a t i o n  d i d  n o t  a p p e a r  to  be  a l t e r e d  
b y  t h e  u se  of a d i f f e r e n t  sa l ine ,  t h e  p r e s e n c e  of  A T P  a n d  
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Fig. 3. The amino acid proline. Histograms show final serosal 
(hatched) and mueosal (open) concentrations. SM, final serosal/ 
mucosal concentration ratio. SE, efflux of solute from scrosal com- 
par tment  (nmol mg wet wt tissue 1 h ~). TS, accumulation of solute 
by tissue (btmoles mg wet wt tissue 1 h 1). Data expressed as mean 
4- (p = 0.05) and numbers of replicates by N. The incubating media M 
were a Baldwin's saline, b Tris saline containing suecinate and ATP, 
c Baldwin's saline containing pyruvate and d Baldwin's saline con- 
taining pyruvate and ATP. 

125 

1.00 

"- 0.5C 

-'d 
E 
E 

Alanine 
Initial S & M  conc. 

0 L ',!i',iii:il 

+ 

J 
SM 0.73 • 0.07 0.80 i 0.25 0.67 • 0.06 
SE 0.97 :~: 0.24 
T 30 90 150 
N 10 7 4 
M a a a 

Fig. 4. The amino acid alanine. Histograins show final serosal 
(hatched) and mueosal (open) concentrations. SM, final serosal/ 
IIIUCosal concentration ratio. SE, efflux of solute from serosal coin- 
par tment  (nmoles mg wet wt tissue 1 h 1). TS, accunmlation of 
solute by tissue (btmoles mg wet wt tissue 1 h-l). Data expressed as 
mean :~ (p 0.05) and numbers of replicates by N. The incubating 
mediunl I~f was a Baldwin's saline and the duration of the experiment 
in min is given by T. 

m e t a b o l i c  s u b s t r a t e s  o r  b y  p r o l o n g i n g  t h e  e x p e r i m e n t a l  
p e r i o d  to  150 m i n .  
Discussion. T h e  i n t e s t i n e  of  H .  p o m a t i a  a p p e a r s  u n a b l e  
t o  a b s o r b  n u t r i e n t s  b y  a n y  m e c h a n i s m  r e s e m b l i n g  t h o s e  
o f  t h e  c h i t o n  i n t e s t i n e  11-~5,a7, h o l o t h u r i a n  g u t  27, l o c u s t  
r e c t u m  2s o r  v e r t e b r a t e  s m a l l  i n t e s t i n e .  
I t  is p o s s i b l e  t h a t  a s s i m i l a t i o n  m i g h t  o c c u r  t h r o u g h  s o m e  
m e c h a n i s m  w h i c h  is n o t  a m e n a b l e  to  s t u d y  u s i n g  a n  
e v e r t e d  s ac  t e c h n i q u e .  F o r  e x a m p l e ,  t h e  p r o p o s e d  pe r -  
m e a b i l i t y  of  t h e  g u t  wal l  to  s m a l l  o r g a n i c  m o l e c u l e s  29 al ,  
t h e  p r e s e n c e  of  t r e h a l o s e  in  t h e  b lood  of s o m e  spec i e s  a2 
a n d  t h e  a b i l i t y  of  t h e  i n t e s t i n e  t o  a b s o r b  w a t e r  a a re  
p r o p e r t i e s  s h a r e d  w i t h  t h e  l o c u s t  m i d - g u t  in w h i c h  a m i n o  
a c i d s  a n d  g l u c o s e  a r e  a b s o r b e d  b y  f a c i l i t a t e d  d i f fus ionaa .  
H o w e v e r ,  t h e  e x i s t e n c e  of s i m i l a r  m e c h a n i s m s  in m o l -  
l u s c s  is s p e c u l a t i v e .  
i c o n c l u d e  t h a t  t h e  i n t e s t i n e  of H .  p o m a t i a  is p r i nc i -  
pa l l y ,  a n d  p e r h a p s  e x c l u s i v e l y ,  c o n c e r n e d  w i t h  t h e  re-  
a b s o r p t i o n  of  w a t e r  f r o m  t h e  l u m e n  a n d  t h a t  t h i s  is a n  
a d a p t i v e  f e a t u r e  of  a so f t  b o d i e d ,  t e r r e s t r i a l  a n i m a l  
w h o s e  m a j o r  p h y s i o l o g i c a l  s t r e s s  is w a t e r  loss  b y  e v a p -  
o r a t i o n  t h r o u g h  t h e  i n t e g u e m e n t .  T h e  ea r l i e r  c o n c e p t  of  
t h e  f u n c t i o n  of  t h e  m o l l u s c a n  a l i m e n t a r y  s y s t e m  4,5 
a p p e a r s  a d e q u a t e  to  a c c o u n t  for  t e r r e s t r i a l  p u l m o n a t e s  
in  w h i c h  t h e  i n t e s t i n e  h a s  l i t t l e  f u n c t i o n ,  a t  l e a s t  w i t h  
r e s p e c t  to  t h e  d i g e s t i o n  a n d  a s s i m i l a t i o n  of n u t r i e n t s .  
T h e  d i f f e r e n c e s  b e t w e e n  p u l m o n a t e s  a n d  c h i t o n s  r a i se  
q u e s t i o n s  c o n c e r n i n g  t h e  f u n c t i o n  of  t h e  i n t e s t i n e  
t h r o u g h o u t  t h e  p h y l u m  a n d  a n u m b e r  of  a l t e r n a t i v e s  to  
t h e  a c c e p t e d  t h e o r y  c a n  be  p r o p o s e d .  A c t i v e  a b s o r p t i o n  
of  n u t r i e n t s  b y  m e c h a n i s m s  s i m i l a r  t o  t h o s e  in  t h e  c h i t o n  
m a y  o c c u r  s p o r a d i c a l l y  ( b u t  n o t  in  p u l m o n a t e s ) ,  h a v i n g  
a r i s e n  t h r o u g h  p a r a l l e l  e v o l u t i o n  as  a n  a d a p t i v e  f e a t u r e  
w i t h  l i t t le  e x p l a n a t i o n  in  p h y l o g e n y .  
A l t e i n a t i v e l y ,  t h e s e  m e c h a n i s m s  m a y  be  u b i q u i t o u s  
t h r o u g h o u t  t i le  p h y l u m  w i t h  t h e  e x c e p t i o n  of t h e  t e r -  
r e s t r i a l  p u l m o n a t e s .  T h i s  m i g h t  h a v e  o c c u r r e d  if t h e  
p h y s i o l o g i c a l  r e q u i r e m e n t s  for  n u t r i e n t  t r a n s p o r t  were  in 
con f l i c t  w i t h  t h o s e  for  w a t e r  a b s o r p t i o n  a n d  t h e  s e l ec t i o n  
p r e s s u r e s  f a v o u r i n g  w a t e r  c o n s e r v a t i o n  were  s u f f i c i e n t l y  
g r e a t .  I n f e r e n c e  f r o m  c o m p a r a t i v e  s t u d i e s  s u g g e s t ,  p r i m a  
facie ,  t h a t  t h i s  is u n l i k e l y  b e c a u s e  s o l u t e  a n d  s o l v e n t  
t r a n s f e r  f r e q u e n t l y  o c c u r  t o g e t h e r  a n d  do  n o t  a p p e a r  to  be.  
m u t u a l l y  e x c l u s i v e .  
F i n a l l y ,  i t  is k n o w n  t h a t  t h e  P o l y p l a c o p h o r a  d i v e r g e d  
e a r l y  in m o l l u s c a n  e v o l u t i o n  s, 9 a n d  i t  is c o n c e i v a b l e  t h a t  
t h e  i n t e s t i n a l  p h y s i o l o g y  of t h e  g r o u p  is u n i q u e  a m o n g s t  
t h e  p h y l u m ,  t h e  c lass ic  t h e o r y  r e m a i n i n g  a d e q u a t e  to  
a c c o u n t  for  o t h e r  g r o u p s .  W h i l s t  r e c o g n i z i n g  t h a t  t h e  
a c c e p t e d  t h e o r y  r e s t s  a l m o s t  e n t i r e l y  u p o n  e v i d e n c e  o b -  
t a i n e d  in t h e  f i r s t  h a l f  of  t h e  c e n t u r y ,  b e f o r e  c u r r e n t  c o n -  
c e p t s  of  e p i t h e l i a l  t r a n s p o r t  ( and  t h e  t e c h n i c a l  m e a n s  for  
t h e i r  s t u d y )  we re  d e v e l o p e d ,  I c o n s i d e r  t h e  l a s t  to  be  t h e  
m o s t  p l a u s i b l e  h y p o t h e s i s  a n d ,  a t  l e a s t  on  t h e  b a s i s  of  
a v a i l a b l e  e v i d e n c e ,  t h e  m o s t  a c c e p t a b l e .  
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