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T h e  Effect  of  T e m p e r a t u r e  on  t h e  R e s p i r a t o r y  F u n c t i o n  of  C o e l a c a n t h  B l o o d  

Li t t le  is known  of the  resp i ra to ry  func t ion  of coe lacan th  
blood wi th  t he  except ion  of a br ief  c o m m e n t  by  RIGGS ~. 
This  r epo r t  is p a r t  of a s t u d y  which  was possible  using 
samples  of blood ob ta ined  by  the  recent  Br i t i sh /F rench /  
Amer ican  exped i t ion  f rom specimens  of Lalimeria 
chalurnnae caught  a t  An jouan  in January ,  and Iconi,  
Grande  Comore, in March  1972. 

The oxygen  con t en t  of b lood equi l ibra ted  wi th  various 
gas mix tu re s  a t  two  d i f fe ren t  t e m p e r a t u r e s  was deter-  
mined  using a Lex  O 2 Con analyzer .  Blood f rom the  
second spec imen hacl a ve ry  low h a e m a t o c r i t  value (10%) 
and  is considered to  have  been m u c h  di lu ted  by  the  
add i t ion  of c i t ra te  as an t i coagu lan t  and poss ibly  be- 
cause of weaken ing  of t he  fish. E s t i m a t e s  suggest  t h a t  
the  no rma l  h a e m a t o c r i t  for Latimeria is abou t  20%. F r o m  
the  raw d a t a  e s t ima tes  were therefore  made  of the  normal  
oxygen  con t en t  of the  blood by  mul t ip ly ing  the  a m o u n t  
comb ined  wi th  the  haemoglob in  by  2 and  adding  to  it the  
vo lume  of oxygen  dissolved in the  p lasma.  The la t t e r  was 
e s t ima ted  f rom the  oxygen  con t en t  of sea wa te r  a t  t he  
same concent ra t ion ,  Po  2 and t empera tu re .  The t em-  
pe ra tu res  of 28~ and  15~ were chosen because  t h e y  
ref lect  t he  normal  t e m p e r a t u r e  of the  surface wate rs  
abou t  Grande  Comore and  the  p robab le  t e m p e r a t u r e  a t  
d e p t h s  of 100 m a t  which  the  fish were caught ,  b u t  no 
ac tua l  measurement;s  are avai lable  for t he  la t ter .  

The resul ts  are summar i zed  in the  Table  and in the  
Figure.  The blood showed a lower af f in i ty  for oxygen  at  
28~ (Curve C) t h a n  a t  15~ (Curve B). This resul t  

coincides wi th  those  ob ta ined  for m a n y  o ther  species of 
f ish 2-9. 

The blood samples  had  a low p H  (6.88 at  15~ We 
examined  the  blood af ter  ad jus t ing  i ts  p H  to  7.30 which 
is more  l ikely to  be closer to the  normal  range at  15 ~ 
The effect  of di lut ion by  b ica rbona te  solut ion was 
e l imina ted  by  a correct ion based on the  changed haema to -  
crit. This  blood (Curve A) showed a h igher  af f in i ty  for 
oxygen  t h a n  t h a t  originally found  (B) a t  the  same 
t empera tu re .  Curve A, hav ing  a ve ry  low Ps0, is considered 
to  show the  na tu ra l  p roper t ies  of the  blood. The coeffi- 
c ient  ' n '  in Hil l ' s  equa t ion  decreased wi th  decreasing pH.  
This  is con t ra ry  to  the  resul t  no t ed  by  RIGGSX bu t  is 
s imilar  to t h a t  known to  occur for Neoceratodus 6 and 
Protopterus s. The effect  of ca rbon  dioxide on the  blood 
is s imilar  to  t h a t  due to  pH,  i.e. the re  is a well ma rk ed  
Bohr  shift ,  b u t  no Roo t  effect  was observed in our  ex- 
per iments .  The very  high aff in i ty  for oxygen  of Latimeria 
blood under  normal  condi t ions  has p robab ly  con t r ibu ted  
to  i ts  survival  in regions and dur ing  per iods  when  it m igh t  
encounte r  waters  of low oxygen  tension.  The lowering of 
p H  and  oxygen  af f in i ty  of the  blood by  raising t empera -  
ture  m a y  pa r t l y  expla in  why  the  specimens  only  survived 
for abou t  6 h when  kep t  in the  surface water .  The smal l  
O2-carrying capac i ty  (5.15 vols % at  15~ of the  blood, 
which  lies be tween  the  capaci t ies  of sluggish te leosts  such 
as Lophius (angler fish) 1~ and  Opsanus (toadfish) x~ 
would also add  to t he  r e sp i r a to ry  p rob lems  in such 
c i rcumstances .  

Ps0 and coefficient 'n' at different temperatures and pH 

Curve Temperature Pco 2 pH of Ps0 Coefficient 
in Figure (~ (ram Hg) aerated (mm Hg) n 

blood 

A 15 0-0.2 7.30 2.06 1.012 

B 15 0-0.2 6.88 3.50 0.884 

C 28 0-0.2 6.55 18.0 0.876 

Zusammen/assung. Die Sauers tof fd issozia t ionskurve  
v o m  Latimeria-Blut zeigt eine gr6ssere Aff in i tg t  zu Sauer- 
s toff  bei  15~ (Ps0 = 2-3 ram) als bei  28~ (P~0 = 18.0 
mm).  Diese Unte r sch iede  und  die geringe Sauerstoff-  
kapazi t / i t  s ind fiir eille Diskussion fiber das l ]ber leben  
des Fisches  be im Aufste igen aus grosser Tiefe an die Ge- 
w~Lsseroberfl~iche massgebend.  
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02 dissociation curves of Latimeria blood. A and B at 15 ~ C at 
28~ The Pco 2 was 0-0.2 mm in ai1 cases, and pH was 7.30 (A), 
6.88 (B) and 6.55 (C). 
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