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on different  insects  was s tudied  by  several  authors ,  is 
more  act ive on mosqui toes  t h a n  on chi ronomids .  The 
unformula ted  compound  affects 50% of t r ea t ed  mosqui to  
larvae a t  the  concen t ra t ion  equal  to  or lower t h a n  
0.0001 ppm7, s bu t  50% of t r ea t ed  ch i ronomid  larvae a t  
concen t ra t ions  0.01 p p m  (Chironomus stigmaterus)9, 0.05 
p p m  (Ch. stigmaterus and  Tanypus grodhausi)1% and 0.1 
p p m  (present  s tudy),  respect ively.  Field appl ica t ion  of 
fo rmula ted  com pound  II  agains t  mosqui toes  r epor t ed ly  

7 C. H. SCHAEFER and W. H. WILDER, J. econ. Ent. 65, 1066 (1972). 
8 C. H. SCHAEFER and W. H. WILDER, J. econ. Ent. 66, 913 (1973). 
9 T. MIURA and R. M. TAKAHASHI, J. econ. Ent. 66, 917 (1973). 

10 R. L. 2~7ORLAND, Proe. 41st Ann. Conf. of Calif. Mosquito Control 
Ass. (1973), p. 118. 

n Critical reading of the manuscript by Prof. Dr. W. LOHER is 
gratefully acknowledged. 

caused only a few ch i ronomids  to die 9. Hence,  midges  
should not  be seriously endangered  by  the  use of co mp o und  
II  against  mosqui toes  p rov id ing  t h a t  the  min imal  con- 
cen t ra t ions  effect ive on mosqui toes  are used. 

Zusammen/assung. Appl ika t ion  ak t iver  Juvenoidver -  
b indungen  w~hrend  des le tz ten  L a rv en s t ad i u ms  yon 
Chironomus annularis Meig. und  Ch. dorsalis Meig. ver-  
ursachte  die En twick lung  yon  l Jbergangsformen  zwischen 
Larve  und  Puppe .  Der  formul ier te  3, 7 ,11-Trimethyl-  
dodeca-2 ,4-d ien-Carbons~ure- Isopropyles te r  beeinflusste  
50% der Tiere bet ether  K o n z e n t r a t i o n  yon 0,001 ppm.  
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Mineralogical Differences in Populations of Thais lapillus Linn6 (Gastropoda: Prosobranchiata) t 

Bivalve minera logy  has  been shown to  be inf luenced by  
the  ex te rna l  e n v i r o n m e n t  2-4. But ,  confl ict ing evidences 
have  also been  p resen ted  by  EISMA 5 and  KENNEDY, 
TAYLOR and HALL 6 who believe t h a t  the  p r i m a r y  contro l  
is 'c learly genet ic ' ;  t(OBAYASHI'S f inding 7 t h a t  crysta l  
s t ruc tures  in b ivalves  depend  on the  n u m b e r  of p ro te in  
f ract ions  in the  extrapal l ia l  fluid, t ends  to  suppor t  this.  
However ,  it  has  been po in ted  out  by  WISE s t h a t  s ta te-  
m e n t s  concerning b iva lve  minera logy  m a y  no t  be 
appl icable  to  gastropods.  

In  this  s tudy,  the  po lymorph ic  forms of calcium 
carbona te  in the  shells of Thais lapillus f rom 5 N o r t h  
Amer ican  popula t ions  were analyzed as pa r t  of an overall  
effort  designed to unde r s t and  intraspecif ic  var ia t ions  in 
th is  species. Re la t ive  amoun t s  of calcite versus aragoni te  
expressed as mean  rat ios  were used to compare  the  
populat ions .  

Materials and methods. The popula t ions  s tudied  were 
ob ta ined  f rom Acadia  Park,  Owl 's  Head,  P e m a q u i d  Po in t  
and Cape El izabeth ,  all in Maine, a n d  W a t c h  Hill, 
Rhode  Island.  These collecting sites range f rom la t i tude  
44.20 N to  41.18 N. 

Clean shells were ini t ial ly measured  (max imum height) ,  
t hen  cracked open to  remove  soft  par ts ,  and ground  
individual ly  by  hand  in a ceramic mor t a r  to  ob ta in  a fine 
powder .  The powder  was t h e n  th in ly  smeared  on clean 
glass slides wi th  the  aid of acetone and a glass rod. A to ta l  
of 60 shells, each p repared  on a separa te  slide, was 
examined.  All samples  were processed wi th in  24 h af ter  
the  snails were sacrificed. 

A G E  X R D - 5  X- ray  di f f ract ion uni t  wi th  a recorder  
and  goniometer  was used for de te rmin ing  the  calci te/  
aragoni te  ratio.  The appa ra tus  consis ted of a 1 ~ beam sli t  
and an 0.2 ~ pick-up slit. A single nickel f i l ter  w i th  
copper  rad ia t ion  was employed.  The appara tus  was oper- 
a ted  a t  50 kv and 20 mA. Goniometer  speed was set  for 
2 degrees per  rain for all runs.  The intensi t ies  of the  X - r a y  
reflect ions were recorded on a char t  using ei ther  2000 or 
5000 y- radia t ion  counts  per  see, depending  on the  
quant i t i es  p resen ted  in any  given sample.  Samples  were 
scanned  be tween  26 ~ and 32 ~ only, since th is  was sufficient  
to  produce  major  calcite and aragoni te  peaks.  

Calci te /aragoni te  ra t ios  were calculated for each 
sample  by  dividing the  area under  the  major  calcite peak  
(3.03fk) by  the  area under  the  major  aragoni te  peak  
(3.40A). By using the  ra t io  in th is  manner ,  the  problems 

resul t ing f rom var ia t ion  in absolute  amo u n t s  of the  
minerals  f rom one sample  to  the  nex t  are e l iminated.  
Also, as a check, 2 slides were p repa red  f rom the  same 
powdered  shell. The rat ios  ob ta ined  (5.38 and 5.40) 
showed excel lent  agreement .  The var ia t ion  appears  to  be 
well wi th in  the  l imi t  of less t h a n  4% errors in measure-  
m e n t  using X- ray  di f f ract ion 9. 

Results. Calci te /aragoni te  ra t ios  ob ta ined  f rom analysis  
of the  5 popula t ions  are l is ted in t he  Table. Two di i fe rent  
samples  f rom Owl's  Head  were used. The first  con ta ined  
small, th in-shel led  immatures ,  the  second conta ined  
large, th ick-shel led adults .  These 2 groups were t e s t ed  in 
an a t t e m p t  to  de te rmine  the  influence of shell size, 
thickness ,  and  m a t u r i t y  on the  calc i te /aragoni te  ratio.  
Since compar i son  of t he  means  showed t h a t  there  was no 
s ignif icant  difference be tween  the  two series (p < 0.1), 
t h e y  were combined  and t r ea t ed  as a single group. A 
S t u d e n t - N e w m a n - K e u l s  Test1~ was used to compare  the  
mean  rat ios of the  5 popu la t ions  (Table). The difference 
in t he  calci te /aragoni te  ra t io  of the  shells f rom ei ther  
W a t c h  Hill  or Owl's  H e a d  was highly  s ignif icant  when 
compared  wi th  the  values ob ta ined  for the  Cape El izabeth ,  
Acadia  P a r k  or P e m a q u i d  Po in t  popula t ions  (p < 0.05). 
The 3 popula t ions  of small-s ized snails could no t  be 
sepa ra ted  on the  baiss of these da ta ,  nor  could the  
2 popula t ions  of larger-sized snails. 

1 Contribution No. 98 from Marine Research Laboratory, University 
of Connecticut. Part of a thesis submitted to the Graduate Faculty 
of the University of Connecticut by the senior author in partial 
fulfillment of the requirements for the degree of Master of Science. 
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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 
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procedures. R. A. WHARTON was a recipient of a NSF Graduate 
Fellowship. 
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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 .  

1 H. GYSELS, J. Orn. Lpz. 106, 208 (1965). 
2 C. G. SIBLEY and A. H. BRUSH, Auk 84, 203 (1967). 
3 W. J. VAN DOORENMAALEN, H. J. HOENDI~RS and J. ZWAAN, 

Protides biol. Fluids 71, 499 (1963). 
4 H. J. I-IOENDERS, Thesis Univ. Amsterdam (1965), p. 116. 
5 D. W. SNow, personal communication. 


