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Shel l  m i n e r a l o g y  of M o n o d o n t a  ( O s i l i n u s )  ar t i cu la ta  L a m a r k  1822 

G. Schifano and R. Ner i l  

Istituto di Mineralogia, Petrogra/ia e Geochimica dell' Universit?~, Via Archira/i 36, 1-90123 Palermo (Italy), 
29 November 1976 

Summary. Tile species Monodon ta  (Osilinus) a r t icu la ta  L a m a r k  1822 is recorded as hav ing  a shell w i th  mixed  minerals :  
a calcitic mic ros t ruc tu ra l  uni t  is compr ised  be tween  2 aragoni t ic  layers. 

Skeletal  mater ia ls ,  as a ma jo r  source of biological and  
paleoecological informat ion ,  deserve par t icu lar  a t t en t i on  
in geochemical  s tudies  of calcareous fossils and  l imestones.  
The crys ta l  po lymorph ic  compos i t ion  is one of the  m o s t  
i m p o r t a n t  aspects  of skeletal  ca rbona tes  of ca rbona te -  
secret ing mar ine  organisms,  since the  crysta l  modif ica t ion  
charac te r  init ial ly de te rmines  t r ace -e lement  up take  to a 

large ex ten t ,  and f inal ly m a y  exer t  a s t ruc tu ra l  and 
composi t ional  cont ro l  on the  sed iments  and rocks of 
which  the  skeletal  mater ia l  becomes  a cons t i tuent .  

1 We thank Proff. G. Buccheri and A. Greco for identifying our 
specimens. 
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Figs. 1, 2 and 3. Front-, back- and 
top-view of Monodonta (Osilinus) 
articulata Lamark 1822 shell. 
X1,5. 

Fig. 4. Diffraction patterns of 
powders from different shells of 
Monodonta (Osilinus) artieulata 
Lamark 1822. (CuKct radiation). 
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Fig. 5. Longitudinal section, p, 
normal prismatic (calcitic) layer. 
• 200. 

Fig. 6. Same section as Figure 5, 
stained for aragonite, p, unstained 
calcite. • 75. 

I n v e s t i g a t i o n s  on  shell  m i n e r a l o g y  d e m o n s t r a t e  t h a t  mos t  
m a r i n e  gas t e ropod  shells are a ragoni t ic .  L o w e n s t a m  2 found  
on ly  5 genera  w i t h  mixed  minera log ies :  Pate l la ,  Hal iot is ,  
Fissurel la ,  Ner i ta ,  a n d  L i t to r ina .  Af te r  W a s k o w i a k  3, 
Thais ,  N e p t u n e a ,  P u r p u r a ,  Tegula ,  Crep idula  m a y  be  
added.  
A f u r t h e r  genus,  compr i s ing  a t  l eas t  1 species w i th  mixed  
minera logy ,  is recorded  in th i s  p a p e r :  the  species Mono-  
d o n t a  (Osilinus) a r t i c u l a t a  L a m a r k  1822 (figures 1, 2 an d  3) 
secre tes  a shell  c o n t a i n i n g  apprec iab le  q u a n t i t i e s  of cal- 
c i te  (figure 4). 
I n  t he  course of an  i nves t i ga t i on  on  shells of M o n o d o n t a  
a r t i c u l a t a  f rom d i f fe ren t  local i t ies  of W e s t e r n  Sicily, per-  
cen tages  of calc i te  v a r y i n g  f rom 7 %  to 25% h a v e  been  
d e t e r m i n e d  t h r o u g h  ca l i b r a t i on  cu rves  p r epa red  follow- 
ing t h e  p rocedu re  p roposed  b y  T u r e k i a n  a n d  A r m s t r o n g  4. 
The  calci t ic  m i c r o s t r u c t u r a l  un i t ,  cha rac t e r i zed  b y  a 
n o r m a l  p r i s m a t i c  s t ruc tu re ,  has  been  ident i f ied  b y  me-  
chan ica l  s e p a r a t i o n  of t he  s t r u c t u r a l  un i t s  of t he  shell  

a n d  b y  s t a in ing  t e c h n i q u e  on  t h i n  sec t ion  (figures 5 and  6). 
Moreover ,  i t  has  been  obse rved  t h a t  t h e  calci t ic  un i t  lies 
an o ma l o u s l y  b e t w e e n  2 a ragon i t i c  layers,  as f igures 5 a n d  
6 c lear ly  show, whereas  i t  is well  k n o w n  f rom l i t e r a tu re  ~-7 
t h a t ,  in shells w i t h  a ragoni te -ca lc i t e  compos i t ion ,  calci te  
fo rms  on ly  t h e  u p p e r m o s t  layer,  t h e  on ly  excep t ion  to  
th i s  rule be ing  some species of H a l i o t i d a e  5. 
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Volatt les  assoc ia ted  wi th  Sco lytus  sco ly tus  beet les  on Engl i sh  e lm 1 

M a r g a r e t  M. Bl igh t ,  F.  A. Mellon,  L. J.  W a d h a m s  a n d  M. ] .  W e n h a m  

Agricultural Research Council, Unit o/ Invertebrate Chemistry and Physiology, University o] Sussex, Falmer, 
Brighton BN7 9QJ (England), 9 December 7976 

Summary. a -Mul t i s t r i a t in ,  4 - m e t h y l - 3 - h e p t a n o l  a n d  e -cubebene ,  t h e  c o m p o n e n t s  of t h e  agg rega t ion  p h e r o m o n e  of 
Sco ly tus  m u l t i s t r i a t u s  are  also assoc ia ted  w i t h  v i rg in  female  Sco ly tus  sColytus on E n g l i s h  ehn,  U l m u s  procera .  

I n  t h e  U S A  t h e  m a i n  vec to r  of Cera tocys t i s  ulmi,  t h e  
causa l  fungus  of D u t c h  e lm disease,  is t he  smal le r  Euro-  
p e a n  e lm b a r k  bee t le  Scoly tus  m u l t i s t r i a t u s  2. W h e n  
p ioneer  v i rg in  females  bore  in to  A m e r i c a n  elm, U l m u s  
amer i cana ,  a n  agg rega t ion  p h e r o m o n e  is p roduced  wh ich  
resu l t s  in t h e  s e c o n d a r y  a t t r a c t i o n  of b o t h  sexes a. This  
a t t r a c t a n t  is now k n o w n  to  cons is t  of a t  leas t  3 corn- 

1 We thank Dr J. F. Grove for advice and encouragement, Mrs J. 
Allsop for technical assistance, Dr J. W. Peacock for authentic 
samples of multistriatin, 4-methyl-3-heptanol and 0r 
and the Parks and Gardens Dept., Brighton Corporation, for 
supplies of English elm. 
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3 J .W.  Peacock, A. C. Lincoln, J. B. Simeone and R. M. Silver- 
stein, Ann. ent. Soc. Am. 64, 1143 (1971). - J. W. Peacock, 
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p o u n d s  2 : 2, 4-dimethyl- 5-ethyl-6,  8-d ioxabicyclo  (3.2.1) 
o c t a n e  (e -mul t i s t r i a t in ,  I), 4 - m e t h y l - 3 - h e p t a n o l  (II) and  
~-cubebene  (II I ) .  I a n d  I I  are bee t le  metabo l i t e s ,  while 
I I I  is a h o s t - p r o d u c e d  synergis t .  A s y n t h e t i c  m i x t u r e  of 
these  subs tances ,  mul t i lu re ,  is n o w  be ing  used  experi-  
m e n t a l l y  in  t h e  U S A  for p o p u l a t i o n  sampl ing  a n d  control~. 
Since t h e  r e - i n t r o d u c t i o n  of a n  aggress ive s t r a in  of 


