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Summary. Blood pressure  recordings  f rom the  vena  cava,  a f ferent  b ranchia l  and ef ferent  b ranchia l  veins  in Nautilus 
showed t h a t  a s ignif icant  increase in pressure  of the  gill c i rculat ion was achieved by  t h e  r h y t h m i c  con t rac t ions  of the  
renal  appendages  and  per icardia l  glands.  

Since the  t ime  of R u m p h i u s  3, zoologists and paleon-  
tologis ts  have  hoped  t h a t  s tudies  of living Nautilus 
would shed l ight  on the  biological i n t e rp re t a t ion  of fossil 
naut i lo ids  and  ammon i t e s  and  aid in t he  unde r s t an d i n g  
of cephalopod evolut ion.  In  mode rn  cephalopods,  i.e. the  
ex i s t en t  coleoids, physiological  inves t iga t ions  have  es tab-  
l ished the  i m p o r t a n t  c i rcu la tory  role of the  b ranch ia l  
hea r t s  ~-~. Wil tey 7 f i rs t  descr ibed the  pulsa t ions  of t he  
renal  appendages  a n d  per icardia l  glands of Nautilus. 
Recent ly ,  Mar t in  s sugges ted  t h a t  the  branchia l  hea r t s  of 
the  coleoids are der iva t ives  of t he  per icardial  g lands  of 
Nautilus. During  a recen t  scientif ic expedi t ion  to  the  
Phi l ippines  we s tudied  Nautilus pompilius c i rcula tory  
phys io logy  to ascer ta in  w h e t h e r  a special  branchia l  blood 
p u m p i n g  mechan i sm homologous  to  t h a t  of m o d e r n  
cepha lopods  exists.  
Materials and methods. Nautilus cap tu red  by  t r aps  set  
deep  (ca. 200 m) in Tafion St ra i t s  were purchased  f rom 
local f i shermen shor t ly  af ter  being b rough t  to  the  surface 
and  were ma in t a ined  in cooled aquar ia  aboard  the  R / V  
'Alpha  Helix ' .  Af ter  animals  were suff icient ly re laxed by  
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Blood pressure recorded from afferent and efferent branchial veins 
and vena cava of Nautilus pompilius No. 190. A Vena cava, B ef- 
ferent branchial vein and C afferent branchial vein. 

immers ion  in 5% ure thane  in seawater ,  po lye thy lene  
ca the te r s  were imp lan ted  in to  the  r igh t  an te r ior  a f ferent  
and  ef ferent  b ranchia l  veins and  the  venae  cavae.  Ani- 
mals  were r e tu rned  to aquar ia  and  p e r m i t t e d  to  recover.  
Fol lowing recovery,  the  ca the t e r s  were a t t a ch ed  to cali- 
b r a t ed  S t a t h a m  p23 V blood pressure  t r ansduce r s  coupled 
to  a Beck man  D y n o g r a p h  2-channel  recorder .  Blood 
pressure  f rom the  cannu la t ed  vessels was  recorded in 
sequence pair ing the  3 vessels in all combina t ions .  
Results and discussion. Resul t s  p re sen ted  here  are f rom 
3 animals ;  r ep resen ta t ive  b lood-pressure  recordings  f rom 
i an imal  (No. 190) are shown in the  figure. Blood pressure  
in b o t h  the  vena  cava  and  ef ferent  b ranch ia l  vein  was 
very  low, occasional ly becoming  sl ight ly negat ive .  How-  
ever,  the  pressure  in the  a f fe ren t  b ranch ia l  vein was  
h igher ;  hav ing  a mean  pressure  of a p p r o x i m a t e l y  4.3 cm 
wate r  w i th  a systol ic  level of 10 cm wa te r  and  a diastolic 
level of ap p ro x i ma t e l y  0 cm water .  The pressure  wave  
form of t h e  af ferent  b ranchia l  veins  has super imposed  on 
i t  t h a t  of the  vena  cava.  Addi t ional ly ,  the  pulse ra te  in 
the  af ferent  b ranch ia l  vein was much  lower t han  t h a t  of 
e i ther  the  vena  cava  or t he  e f fe ren t  b ranch ia l  vein. The  
pulse rates,  pressure  levels and  pressure  wave  forms in 
each of these three  vessels were conf i rmed in 18 o the r  
expe r imen t s  in which  the  sequence of recording f rom 
blood vessels was different% When  the  pe r i ca rd ium was  
opened,  b o t h  the  pair  of renal  appendages  and the  peri-  
cardia l  gland located on the  base  of each a f fe ren t  b ran-  
chial  vein were  observed to  co n t r ac t  in a r h y t h m i c  m a n -  
ner. These d a t a  and observa t ions  indicate  t h a t  cont rac t i le  
s t ruc tures  located be tween  the  vena  cava  and  ef ferent  
branchia l  veins are e levat ing  the  blood pressure  and  t h a t  
these  s t ruc tu res  are l ikely the  renal  appendages  and  
per icardia l  glands.  
These resul ts  suggest  t h a t  the  d e v e l o p m e n t  of a b ranchia l  
c i rcu la tory  p u m p  was an anc ien t  feat  in t h e  cephalopods .  
In  Octopus dofleini the  pressure  developed by  the  bran-  
chial hea r t  is i m p o r t a n t  in p roduc ing  an u l t ra f i l t ra te  
dur ing  urine fo rma t ion  s as well as p u m p i n g  blood th rough  
the  gills 6. 
A l though  the  gross ana tomica l  appea rance  of the  coleoid 
b ranch ia l  hea r t  and i ts  appendage  differs cons iderab ly  
f rom thei r  per icardia l  g land precursor ,  the  original  
excre to ry-c i rcu la to ry  dual  func t ion  has  been  re ta ined.  
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