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Localities Mean Ratio 4- 1 S.D. Mean Shell Length 4-1 S.D. n Latitude (N) 

Acadia Park (AP) 6.70 4- 1.80 ~ 16.4 ~ 2.7 10 44.20 
Owl's Head (OH) 44.04 
Young 12.79 4- 4.07 14.6 i 1.1 10 
Adult 16.20 :L 5.10 29.8 :L 4.0 10 
Total 14.50 4- 4.82 �9 22.2 • 8.1 20 
Pemaquid Point (PP) 5.99 4- 0.94 ~ 15.9 4- 2.3 10 43.53 
Cape Elizabeth (CE) 6.77 4- 1.60~ 17.2 4- 2.6 11 43.37 
Watch Hill (WH) 18.25 4- 7.22~ 24.2 4- 2.5 9 41.18 

Student-Newman-Keuls Test: PP AP CE, OH WH (p < 0.05). 

W a t e r  t e m p e r a t u r e  records 11 ind ica ted  only a sl ight 
yea r - round  difference among  the  4 localities in Maine. 
Tempera tu r e  alone was no t  suff icient  to cause the  observed 
difference since popula t ions  f rom the  2 ex t r eme  areas in 
Maine (Acadia Park-co ldes t ;  Cape E l i zabe th  - w a r m e s t )  
had  the  mos t  comparab le  ratios.  Compar ison of W a t c h  
Hill  and  Owl 's  Head  popula t ions ,  where  t e m p e r a t u r e  
differences m a y  be more  t h a n  5 ~ dur ing  the  spr ing  and  
summer ,  also suppor t ed  the  v iew t h a t  t e m p e r a t u r e  was 
no t  an i m p o r t a n t  factor  governing  the  calc i te /aragoni te  
ra t io  in T. lapillus. 

Discussion. The evidence p resen ted  in t he  Table  shows 
t h a t  th ickshel led  popula t ions  are mineralogical ly  d i f ferent  
f rom th in-shel led  ones. T h a t  such a p h e n o m e n o n  is no t  an 
a r t i fac t  due s imply  to  grea ter  size or th ickness  itself, is 
shown by  the  results  f rom th in-she l led  i m m a t u r e s  of the  

12 G. SABATIER, Cah. Natu. 8, 87 (1953). 
ia R. A. WHARTON, M. S. Thesis, Univ. of Connecticut (i971), p. 95. 
14 I-L STAIGER, Annde biol. 33, 251 (1956). 
15 Acknowledgments. The authors wish to dedicate this work in 

memory of their good friend the late Dr. ANDREW J. NALWALK 
who made the GE XRD-5 X-ray Diffraction apparatus available 
to them and also provided his technical expertise in analytical 
procedures. R. A. WHARTON was a recipient of a NSF Graduate 
Fellowship. 

16 Present address: Department of Entomological Sciences, Uni- 
versity of California, Berkeley, California 94770, USA. 

1T To whom reprint request should be addressed. 

Owl's  Head  popula t ion .  Ma tu r i t y  also had  no effect  on the  
ratio,  despi te  con t ra ry  evidence in Patella 12. Al though  
t e m p e r a t u r e  did not  influence the  ratios,  o ther  physico-  
chemical  factors  were no t  de te rmined .  However ,  separa-  
t ion of T. lapillus popula t ions  based on calc i te /aragoni te  
rat ios agrees excel lent ly  w i th  separa t ions  based on 
physiological ,  morphologica l  and ecological criteria18 ; 
and STAIGER 14 has shown t h a t  the  morphologica l  and  
ecological differences have  a genetic basis. Thus,  it  seems 
qui te  possible t h a t  these  mineralogical  differences m a y  
have  genet ic  basis, a l though  the  effect  of o ther  environ-  
men ta l  factors  canno t  be excluded entirely.  

Zusammen/assung. Auf Grund des Verhgl tnisses  Calcit/  
Aragoni t  in den Schalen von Thais lapillus k6nnen die 
5 Popu la t ionen  aus den Gewgssern yon  New E n g l an d  in 
2 Gruppen  (5.99-6.77 nnd  t4.50-18.25) aufgete i l t  werden,  
was mi t  den morphologischen  E igenscha f t en  dieser  
Schneckenschalen  korrel ier t  ist. Das Al ter  des Gas t ropods  
und die W a s s e r t e m p e r a t u r  scheinen keinen Einf luss  auf 
das Verh~tltnis Calci t /Aragoni t  der  vor l iegeneden Ar t  zu 
haben.  Ob andere  U m w e l t f a k t o r e n  dabei  betei l igt  sind, 
bedarf  noch  wei terer  Unte r suchungen .  
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E x p e r i m e n t a l  Data on the T a x o n o m i c a l  Value of 
f r o m  the E y e - L e n s  of Birds  

After  our r epor t  on a typ ica l  song bird lens p ro te in  
p a t t e r n  ob ta ined  by  agar  electrophoresis ,  and  especially on 
a par t i cu la r  c o m p o n e n t  t h a t  also occurred in a few o ther  
avian  orders 1, ex tens ive  d i sagreement  w i th  out  ent i re  
work was expressed by  SIBLEY and BRUSH 2, who used 
s ta rch  gel as a separa t ion  medium.  

Al though  it is no t  diff icul t  to  refute  the i r  a rgument s  
one by  one, we will no t  s t a r t  a discussion on th is  m a t t e r  
here. Suffice it to  men t i on  t h a t  o ther  au thors  a have  
a l ready d e a r l y  po in ted  out  t h a t  s ta rch  gel electrophoreais  
is not  the  appropr i a t e  m e t h o d  to  examine  the  high-  
molecular  lens proteins ,  the  sequence of which is thor-  
oughly changed by  the  molecular  s ieving effect. Especia l ly  
HOENDERS 4 expla ined in detai l :  ~Die umst/~ndliche 
Technik  und  die lange Laufzei t ,  vor  allen Dingen abe t  die 
sehr  besche idenen  Ergebnisse ,  machen  die St~trkegel- 
E lek t rophorese  un te r  den angewandten ,  al lgemein i iblichen 
Bed ingungen  fiir die Analyse  der  L insenpro te inen  un- 
geeignet}~. 

an Electrophoret ica l  Prote in  C o m p o n e n t  

This paper  deals wi th  the  more  posi t ive  cr i t ic isms p u t  
forward by  some Br i t i sh  inves t iga tors  5, which  run  as 
follows. No doub t  the  agar lens p a t t e r n s  as a whole, 
among  Passer i formes  and some non-Passer i formes ,  are 
similar.  Bu t  the  s imi lar i ty  of t he  indiv idual ly  correspond-  
ing f ract ions  was no t  demons t r a t ed ,  excep t  by  precise 
mobi l i ty  measur ing.  For  ins tance  the  typ ica l  song 
b i rd  c o m p o n e n t  (TSBC) was found in several  orders 
where it had  the  same mobi l i ty .  The possible exp lana t ions  
for th is  are:  first,  the  animals  have  ident ica l  genes t h a t  
code for t he  same protein,  thus  the  amino  acid sequences 
would be ident ical  and one would conclude s imilar i ty .  
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B u t  i t  seems un l ike ly  t h a t  se lect ion was v e r y  i n t o l e r a n t  
of change  and  t h a t  t he  or ig inal  a n d  on ly  gene st i l l  exists.  

Second, t he  a n i m a l s  are  no t  closely r e l a t ed  b u t  t h e  
p ro te ins  h a v e  s imi la r  mobi l i t i es  as t he  resu l t  of a) coinci- 
dence in t h a t  a t  one p H  t h e  ne t  charge  is such  t h a t  t h e  
mobi l i t i es  are t h e  s ame :  or b) t h a t  t he  se lect ion ha s  been  
for  some o t h e r  p a r a m e t e r  of t h e  p ro te in ,  wh ich  has,  b y  
chance  alone, p roduced  the  same  n e t  charge,  b u t  d i f fe ren t  
a m i n o  acid sequences.  

I n  o the r  words,  i t  is possible,  t h o u g h  unl ike ly  t h a t  
t he  Passer i formes ,  some Ciconiiformes,  Grui formes ,  Fal-  
eoniformes,  St r ig i formes,  P ic i formes  a n d  Coraci i formes 

Fig. 1. Agar microelectrophoresis of lens extracts of Nuci/raga 
caryocatacles (Passeriformes) and Tyto alba (Strigiformes), run at 
different pH. The mobility of the typical song bird component (also 
present in the owl, indicated by arrows) is varying at exactly the 
same rates with both birds. 

are so closely r e l a t ed  t h a t  t h e y  h a v e  iden t ica l  genes for 
t h e  TSBC.  I t  seems more  l ike ly  t h a t  the  r e q u i r e m e n t s  for 
an  eye lens pro te in ,  e.g. t r a n s p a r e n c y  an d  e las t ic i ty ,  can 
be  mee t  in  a n u m b e r  of ways.  Those  s u b s t i t u t i o n s  wh ich  
m a i n t a i n e d  t h e  func t iona l  c r i te r ia  were to le ra ted  a n d  those  
wh ich  decreased  a n y  one of t h e m  were e l imina ted .  Th i s  
would  h a v e  al lowed changes  in sequence  b u t  would st i l l  
exp la in  s imi lar i t ies  in  t h e  var ious  t axa .  

E i t h e r  of these  sugges t ions  regard ing  coincidence in 
m o b i l i t y  could be  t e s t ed  b y  r u n n i n g  t h e  m a t e r i a l  a t  
d i f fe ren t  pH ' s .  Samples  of lens ex t r ac t s  f rom the  N u t -  
c racker  (Nucifraga caryocatactes) a n d  t h e  R o b i n  (Erithacus 
rubecula) were r u n  a t  t h e  same  p la tes  w i t h  ex t r ac t s  f rom 
t h e  B a r n  Owl (Tyto alba, Str igi formes)  an d  t h e  Moorhen  
(Gallinula chloropus, Gruiformes) ,  in  a b r o a d  p H - r a n g e  
f rom 6 to 9, us ing  b a r b i t a l  buffers .  

~ o r e o v e r  t h e  res i s tance  of a v i a n  lens pro te ins ,  ill 
p a r t i c u l a r  t h e  TSBC,  was t e s t ed  aga ins t  t r y p s i n  (con- 
c e n t r a t i o n  0.5-1%0, in  b a r b i t a l  ace t a t e  buffer  M/20, p H  8, 
i n c u b a t i o n  a t  30~ for 15 min) .  F ina l ly  a d e n a t u r a t i o n  
proof  was added  b y  us ing  urea. I t  is well  k n o w n  t h a t  t h i s  
subs t ance  in h igh  co n cen t r a t i o n s  (6-8 M) of ten  causes  
molecula r  d issoc ia t ion  in pro te ins .  All  p rocedures  were 
car r ied  ou t  accord ing  to RABAEY6 

Elec t rophores i s  a t  d i f fe ren t  p i t ' s  r esu l ted  in a com- 
p le te ly  s imi la r  m i g r a t i o n  of t h e  T S B C  w i t h  all b i rds  
examined ,  Passer i formes  an d  non-Passe r i fo rmes  (Figure  1). 
Urea  a c t i v i t y  reduced  a lmos t  all lens  c o m p o n e n t s  in to  
1 b r o a d  h a z y  spot.  The  TSBC,  however ,  r e m a i n e d  visible,  
a n d  i ts  mob i l i t y  was  n o t  changed.  B y  t r y p s i n  ac t iv i ty ,  
on  t h e  o the r  h a n d ,  i ts  m o b i l i t y  was  s l ight ly  accelerated.  
The  c o m p o n e n t  was  poss ib ly  also split ,  while  a newly  
fo rmed  f rac t ion  was recorded  ve ry  close to i t s  a n o d a l  side 
(Figure 2). 

F r o m  these  exper imen t s ,  i t  m a y  be  conc luded  t h a t  t he  
p ro t e in  of wh ich  t h e  T S B C  consis ts  is v e r y  s imilar ,  
p e rh ap s  even  equa l  in  Passer i formes,  Gru i fo rmes  a n d  
Str igiformes.  P r o b a b l y  i t  is also s imi la r  in the  o the r  
A v i a n  orders  in  w h i c h  i t  occurs. W e  bel ieve t h a t  i t  o u g h t  
to  be  cons idered  ser iously as a useful  an d  i m p o r t a n t  
cha rac te r i s t i c  in t h e  s t u d y  of t h e  r e l a t ionsh ips  a m o n g  t he  
h igher  t a x a  of birds,  as we do for o the r  p ro t e in  charac te rs ,  
ob t a ined  f rom o the r  o rgans  or t issues.  Never the less ,  we 
are well  aware  of t i le dange r  of cons ider ing  only  I t axo-  
nomic  charac te r i s t ic ,  or of a n y  o the r  p r e l i m i n a r y  con- 
clusion.  W e  ful ly agree t h a t  g rea t  cau t ion ,  as was urged  
b y  CRACRAFT 7 a n d  re-urged b y  an  ' I b i s '  r ev iewer  s 
recent ly ,  is necessary  in th i s  field. 

Rdsumd. La  f rac t ion  t y p i q u e  t rouv4e  dans  les ph6ro-  
g r a m m e s  des pro t6 ines  de lent i l le  des o i seaux  c h a n t e u r s  
et  de que lques  ordres  non-Passe r i fo rmes  n ' 6 t a n t  j a m a i s  
ident i f i6e que  p a r  sa mobi l i t6  cons tan te ,  des exp6riences  
co mp l 6 men t a i r e s  o n t  6t6 effectu6es en  v a r i a n t  le p H  de la 
so lu t ion  t a m p o n .  Cet te  proc6dure ,  a ins i  que les d6na tu -  
r a t i ons  p rovoqu6es  en  u t i l i s a n t  la t r y p s i n e  et  l 'ur6e, 
d o n n e n t  des r6su l ta t s  e n t i 6 r e m e n t  semblab les  chez les 
Passe r i fo rmes  et  chez les r e p r 6 s e n t a n t s  des ordres  
p r o b a b l e m e n t  apparen t6s .  

H. GYSELS 

Fig. 2. Lens pherograms of Erithacus rubecula (Passeriformes) and 
Gallinule chloropus (Gruiformes) after treatment by protein dissocia- 
ting substances. With both birds the typical song bird component 
shows a remarkable resistance against urea, while its mobility is 
slightly accelerated by trypsin; it is probably also split, while a 
new fraction appears at its anodal side (arrows). 
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