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Olfact ion in Artibeus jamaicensis and Myotis lucifugus in the Contex t  of Vis ion  and Echo loca t ion  

I t  h a s  long been  recognized  1 t h a t  c o m m o n  insec t ivo-  
rous  b a t s  or ient  and  h u n t  w i th  t he  aid of a s u p e r b l y  
deve loped  s y s t e m  of echolocat ion ,  i nvo lv ing  b o t h  p h o n a -  
t i on  a n d  hear ing .  However ,  echo loca t ion  can  be less 
effect ive,  or ev en  lack ing  in o the r  ba ts .  Th i s  is pa r t i c u l a r l y  
t r ue  of f rug ivo rous  ones  w i t h  re la t ive ly  larger  eyes  8,8. 
T a k i n g  t h e  m i c r o c h i r o p t e r a n  f rug ivo rous  Artibeus ]amai- 
censis as  a case in po in t ,  i t  is a na sa l  p h o n a t o r  a n d  can  
echolocate*,  b u t  t he  noseleaf  wh ich  b e a m s  i ts  u l t r a s o u n d s  
is far  s imp le r  t h a n  some  of the  i n sec t ivo rous  rhinolo-  
ph id s  5,6. I n  consequence ,  t he  echoloca t ion  used  by  A. 
jamaicensis m i g h t  be a d e q u a t e  for avo id ing  re la t ive ly  
la rger  obstacles ,  b u t  m i g h t  n o t  p e r m i t  c ap tu r e  of sma l l  
f ly ing  prey*.  T h e  large eyes  of A. ]amaicensis sugges t  
mo re  acu t e  v i s ion  as one c o m p e n s a t o r y  o r i en t a t i on  mech-  
an i sm .  Could o l fac t ion  be a n o t h e r  ? 

I n  an  a t t e m p t  to sugges t  a q u a n t i t a t i v e  index  for the  
i n t e r r e l a t i onsh ip  be tween  v i s ion  and  o l fac t ion  in A. 
]amaicensis a n d  Myotis lucifugus, I h a v e  followed t he  
p rocedure s  of TEICHMANN 7 a n d  PFEIFFER s. T h e y  used  
(visual) r e t ina l  sur face  area  as a base l ine  aga in s t  wh ich  
o l fac to ry  sur face  area  in va r ious  f i sh  was  compared .  I 
m e a s u r e d  these  a reas  in A. ]amaicensis a n d  M. luci/ugus 
as  follows: Two a n i m a l s  of each  species  were pe r fused  

v ia  t he  left  ven t r i c le  w i th  B o u i n ' s  f luid a f te r  f lu sh ing  w i th  
a s o d i u m  ch lo r ide - sod ium n i t r i t e  solut ion.  Af ter  decap i t a -  
t ion,  each  h e a d  was  k e p t  in B o u i n ' s  f luid for a t  l eas t  2 
weeks.  Af te r  f u r t h e r  decalc i f ica t ion  (in formic  acid- 
s o d i u m  ci t ra te)  9 a nd  d e h y d r a t i o n ,  t he  spe c ime ns  were 
e m b e d d e d  in  pa r a f f i n  u n d e r  v a c u u m .  10 ixm f ron ta l  
serial  sec t ions  were p repa red  a n d  s t a ined  w i t h  GOMORI'S 10 
one-s tep  t r i ch rome .  The  ou t l ines  of t he  nasa l  cavi t ies  a n d  
t he  v i sua l  r e t i n a  in e ve ry  5 th  sec t ion  were t r aced  w i t h  
the  aid of a c a m e r a  luc ida  a t  • 37.5 m a g n i f i c a t i o n  for 
Artibeus a nd  • 87.5 for Myotis. The  to t a l  e x t e n t  of olfac- 
t o ry  e p i t h e l i u m  a nd  v i sua l  r e t i na  were m e a s u r e d  i n  each  
series on t he  left  side, t r a c ing  to t he  ne a r e s t  0.5 m m  
w i th  a m a p  measu re r .  De ta i l ed  p rocedures  h a v e  been  
p u b l i s h e d  e lsewhere  TM18. To t a l  sur face  a reas  ca lcu la ted  
f rom these  d a t a  are g iven  in t he  Table.  

T h e  s t r ik ing  s imi l a r i t y  of o l fac tory  surface  a reas  as 
pe rcen t ages  of re t ina l  areas,  desp i te  t he  6-fold difference 
in re t ina l  areas,  sugges t s  t h a t  f u r t h e r  d e t e r m i n a t i o n s  of 
th i s  sor t  in o the r  species m i g h t  p rove  m o s t  in fo rmat ive .  
The  t r e n d  sugge s t e d  here  is t h a t  unl ike  A. ]amaicensis, 
w hic h  ha s  b o t h  larger  eyes  a nd  a more  sens i t ive  olfac- 
t ion  11-13, a m o r e  soph i s t i ca t ed  echoloca t ion  in M. luci- 
]ugus14 ha s  be e n  achieved ,  as it  were, a t  t he  expense  of 

Comparison of olfactory and retinal surface areas in Artibeus ]amaicensis and Myotis luci/ugus 

Species and specimen No. Olfactory receptor Left retinal area 
area in left nasal cavity (mm 2) 
(mm ~) 

Olfactory area as percent of retinal area 

100 • olfactory area Mean 
retinal area 

Artibeus (A2) 122.99 8.10 1518 

Artibeus (A3) 109.47 9.59 1141 

Myotis (M5) 19.30 1.56 1241 

Myotis (M10) 17.02 1.35 1257 

1329 

1249 

v i s ion  a n d  o l fac t ion  b o t h  of wh ich  a p p e a r  d imin i she d  to 
r e m a r k a b l y  s imi la r  degrees.  F u r t h e r  work  is w a r r a n t e d  to 
s u p p o r t  t hese  p r e l i m i n a r y  sugges t i ons  t h a t  v is ion  a nd  
o l fac t ion  b o t h  m a y  d i m i n i s h  in re la t ive  i m p o r t a n c e  as 
fac i l i ty  for o r i en t a t i on  b y  echoloca t ion  increases .  

Summary. Calcu la ted  re t ina l  a n d  o l fac to ry  sur face  a reas  
of t h e  Mex ican  f r u i t - b a t  Artibeus ]amaicensis a n d  the  
l i t t le  b ro wn  b a t  Myotis lucifugus, w h e n  c o m p a r e d  w i th  
k n o w n  eye sizes a n d  echoloca t ion  capabi l i t ies ,  sugges t  t h a t  

v is ion  a nd  o l fac t ion  bo th  m a y  d i m i n i s h  in re la t ive  im- 
po r t a nc e  as fac i l i ty  for  o r i en t a t i on  by  echolocat ion  
increases.  
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