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The use of g r o w t h  l a y e r s  in teeth as a n  

i n d i c a t o r  o f  age in odnotocetes a n d  

p i n n i p e d s  was 

suggested b y  L a w s  (1954) a n d  s ince  

then the method h a s  been used ex- 

tens i ve l y  in  b o t h  m a r i n e  a n d  non-ma- 

r i n e  mammals. Den t ina l  g rowth  l a y e r s  

a r e  g roups  ( g r o w t h  l a y e r  grou3-c) of re -  

p e t i t i v e  a l t e r n a t i n g  b a n d s  w h i c h  in 

cross-section a r e  s i m i l a r  t o  g r o w t h  

r ings in trees. The most commonly used 

methods f o r  c o u n t i n g  g rowth  l a y e r  

q roups  ( G L G s )  a r e  b y  u n d e c a l c i f i e d  

l o n g i t u d i n a l  t h i n  sect ions (150 urn) o r  

d e c a l c i f i e d  a n d  s t a i n e d  t h i n  sect ions 

(10-30 um) .  I n  l o n g i t u d i n a l  sect ions 

v iewed w i t h  l i q h t  microscopy, GLGs  

appear  as  opaque a n d  t rans lucen t  cones 

nes t led  one i n s  de another ,  w i t h  the 

oldest den t ine  y i n q  ad jacent  to  the 

enamel, a n d  the  newest l a y e r  b n r d e r i n a  

the p u l p  c a v i t y .  

Each GLG cons is ts  o f  two l a y e r s  d i f f e r -  

e n t i a t e d  b y  o p t i c a l  o r  m i n e r a l  dens i -  

t ies, and,  in a t  leas t  d o l p h i n s  ( f a m i l y  

De lph in idae ) ,  ev idence from c a p t i v e  a n d  

marked  a n i m a l s  has  shown tha t  one GLG 

i s  depos i ted  each yea r .  nuring one p a r t  

of t h i s  a n n u a l  c y c l e  a l a y e r  of den t ine  

i s  re1 a t  i ve l  y hycmmi n e r a l  i zed ; 

durinq 

the rema inder  of the c y c l e  the den t ine  

i s  r e l a t i v e l y  hyperm ine ra l  ized. Conven- 

t i o n a l  methods of c o u n t i n q  GLGs h a v e  

used t h i s  m i n e r a l  p a t t e r n  to d i f f e r e n -  

t i a t e  GLGs  b y  co r resnond inq  d i f fe rences  

in o p t i c a l  dens i t i es  v i s i b l e  in t h i n  

sect ions o r  b y  d i f f e r e n t i a l  s t a i n a b i l i t y  

of the l a y e r s .  

A l though  most of the  methods c u r r e n t l y  

employed in d e f i n i n g  a n d  c o u n t i n g  GLGs 

y i e l d  adequate  resu l t s ,  the c l a r i t y  of 

l a y e r i n o  i s  o f ten  poor  w i t h  repeated  

counts  on  sect ions o f  teeth q i v i n q  

d i f f e r e n t  r e s u l t s  because of f i n e  "ac- 

cessory l aye rs "  i n t e r f e r  w i t h  boundar ies  

G L G s .  A n  a l t e r n a t i v e  method f o r  re -  

s o l v i n g  G L G s  i s  b y  e t c h i n g  the tooth, 

i.e. remov inq  suDer f i c i a l  ca l c ium,  

wh ich  produces  a p a t t e r n  of a l t e r n a t i n g  

r i d q e s  a n d  qrooves, w h i c h  a r e  e a s i l y  

seen in l a r q e  s m r m  wha le  teeth b u t  the 

sma l l  s ize  of some d o l p h i n  teeth ( e . g .  

Stene l la  sp., ?bout  0.3 cm d iameter ,  

a n d  Tu r iops ,  about  0.6 cm d iamete r )  

p r o h i b i t s  the use of the method w i t h  

more convent i ona  I microscopi  c tech- 

n iques .  The use of SEFA on e tched 

sect ions o f  sma l l  d o l p h i n  teeth gcea t l y  

f a c i l i t a t e s  the c o u n t i n g  of GLGs ove r  

these convent iona l  methods. 
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Cross-sections ( 0 . 2 5  cm) o r  l o a i t u d i n a l  

ha l f - sec t i ons  of  teeth were c u t  on a 

3uehler  Isornet l o w  speed saw. Each 

sect ion was etched in 5'7 formi: a c i d  f o r  

three hours,  r i n s e d  in water ,  c leaned 

in an u l t r a s o n i c  c leaner  in acetone, 

then d i p n e d  in 7CT, eh tano l .  Each p r e -  

Dared sect ion was then a i r  d r i e d ,  

mounted on a n  SEh' stub,  coated wi th 

q o l d - r ~ a l l a d i u m ,  a n d  v iewed w i t h  a 

CarnSri dae Stereoscan l)l< I I A o r  54-1 0 

SEF.1. 5 ' icroTranhs were taken a t  a 45-55 

t i l t  ang le .  

' i c r o  cq r a p h s show t he c I e a r r e  so I u t i on 

o f  GLGs a s  r i dqes '  a n d  grooves ( f i g u r e  1 

a n d  2 ) ,  i n  manv cases w i thou t  the 

in ter ferences of accessory l a y e r s .  I n  

a d d i t i o n ,  a f i n e r  p a t t e r n  of  l a y e r i n g  

can  be seen, a t  least  in young  a n i m a l s  

where the pulp i s  not yet acc luded,  

w h i c h  seems to i n d i c a t e  a r h y t h m i c  

p a t  t e r n  of dent i ne deposi  t i  on as i nc rc -  

mental  l i n e s  w i t h i n  each  GLS ( f i g u r e  

3 ) .  T h i s  method seems to o f f e r  the 

c learest  way to reso lve  a n d  counq G L G s  

in the teeth of  sma l l  d o l p h i n s  and i s  

use fu l  to i d e n t i f y  a d d i t i o n a l  s t r u c t u r e s  

in the dent ine.  

Figure 1: An etch longitudinal section 
of tooth from an old bottlenose dolphin, 
Tursiops truncatus, with 18 GLGs ,  where 
each GLG consists of one ridge and one 
groove. The occluded pulp cavity in- 
dicates that this is only a minimum age. 
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Figure 2:  Longitudinal section of a tooth 
from Tursiops with at least 20 GLGs  and 
an open pulp cavity. Cementum, which 
surrounds the dentine, is visible at 
the bottom of the picture. 

Figure 3 :  Incremental lines which compose 
the two GLGs i n  this tooth are visible 
in this section from a young Tursiops. 
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