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G i l l s  of a L i v i n ~  C o e l a c a n t h ,  Latirneria cha lumnae  

During  the  recen t  F rench /Br i t i sh /Amer i can  expedi t ion  
i t  was possible to examine  the  gills of several  spec imens  of 
Lat imeria .  The gross s t ructure ,  m o r p h o m e t r y  and  ul t ra-  
s t ruc tu re  have  been  inves t iga ted .  The gills on each of t he  
four b ranchia l  arches are more  or less equal ly  developed 
and  gill f i laments  on the  h y o m a n d i b u l a  form a hyo idean  
hemibranch .  Inves t iga t ions  of t he  blood supp ly  to  th is  
gill by  ANTHONY and  ROm~EAU I ind ica ted  a p robab le  
func t ion  in resp i ra t ion  and  t h e y  also drew a t t e n t i o n  to  t he  
absence of a pseudobranch .  The basic organisa t ion  of the  
gill f i l aments  on the  arches is p r imi t ive  in hav ing  well- 
developed in te rb ranch ia l  sep ta  ~ similar  to those  found in 
Neoceratodus, the  lungfish mos t  d e p e n d e n t  upon  wa te r  
for its oxygen  supply.  Ind iv idua l  sep ta  cont inue  to sup- 
po r t  f i l aments  of bo th  of t he  cons t i tuen t  h e m i b r a n c h s  
af ter  t h e y  separate ,  and  a lmos t  to the i r  t ips  (Figure 1). 
The two h e m i b r a n c h s  are no t  equal ly  developed along 
the  leng th  of each arch. Dorsal ly  t he  f i l aments  of the  
an te r ior  h e m i b r a n c h  are shor ter  and expose the  s e p t u m  
which  b inds  toge the r  f i l aments  of the  pos ter ior  beret-  
branch.  Ventra l ly ,  the  f i l aments  of the  pos ter ior  hemi-  
b r anch  are the  shor te r  (Figure 1). E a c h  arch p re sen t s  a 
fairly na r row profi le  to  t he  wa te r  bu t  t h e y  are re la t ive ly  
broad,  have  numerous  dispersed spines, b u t  gill t akers  are 
no t  well developed.  Re la t ive  to  t he  b r e a d t h  of the  arches, 
the  f i l aments  appear  shor t  and  each is suppor t ed  by  a gill 
ray.  Measurements  of two of the  specimens  examined  
conf i rm t h a t  the  to ta l  f i l ament  l eng th  is smal l  re la t ive  to 
o ther  fish of comparab le  size (Figure 2), a l though t h e y  are 
similar  to  t h a t  of o the r  fishes cap tu red  at  cor responding  
dep ths  and  measured  dur ing the  expedi t ion .  Only gills of 

the  second fish Obtained by  the  expedi t ion ,  a t  Iconi,  were 
in good enough condi t ion  to allow detai led measu remen t s  
of gill area etc. F r e q u e n c y  of secondary  lamellae was, 
however ,  measured  on the  spec imen cap tu red  at  An jouan  
in J a n u a r y  1972. 

The results  summar i zed  in the  Table  show t h a t  the  gills 
of Lat imer ia  are poor ly  developed wi th  respec t  to  all the  
pa rame te r s  t h a t  were measured.  The very  low 02 diffusing 
capac i ty  would  add  to t he  hypoXic stress of fish b ro u g h t  
to  t he  surface and  con t r ibu te  to  the i r  poor  survival .  

E lec t ron  micrographs  showed t h a t  the  secondary  
lamellae have  the  same basic s t ruc tu re  as t h a t  known  for 

Measurements on gills of Latimeria chalumnae (10 kg) 

Total filament length (L) 4403.14 cm 

Sec. lamellae/mm on one side 
of filament (1/d') 12.62 mm 

Bilateral area of average 
secondary lamella (bl) 0.17 mm 2 

Total area of sec. lamellae 1889.30 mm ~ 

Area/g body wt. 18.9 mm2/g 

Diffusing capacity of 
water/bbod barrier (Dr) 8 0.0057 ml O~/min/kg/mmHg 
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Fig. 2. Filament length for Comorean fish of different body weight 
plotted on log/log co=ordinates. Open symbols are for total filament 
length and filled-in symbols for filament length of the second arch 
alone. Squares are for deep-water fish. 
B, Barracuda; C, deep-sea Conger~ Ge, Gemphylid; Gr, Grouper; 
L, Latimeria; R, Ruve#us; S, Skipjack tuna. 

Fig. 1. The second branchial arch of the right side of L. chalumnae. 
The insert shows the difference ill relative lengths of the gill filaments 
of the two hemibranchs and the continuation of the inter-branchial 
septum along the back: of the anterior hemibranch. 
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Fig. 3. Latimeria. Electronmicrograph of the water/blood barrier of a secondary lamella. (Facilities kindly provided by Professor Weibel, 
Bern). Epl , Ep,, outer and inner epitheiial layers; BM, basement membrane; PCF, pillar cell flange. 

o the r  groups  of fishes 3-7 (Figure 3). The  w a t e r / b l o o d  
ba r r i e r  consis ts  of two  epi the l ia l  layers,  a r e l a t ive ly  t h i n  
b a s e m e n t  m e m b r a n e ,  a n d  a p i l la r  cell f lange layer .  The  
pi l lar  cells h a v e  fa i r ly  s t o u t  col lagen0us  co lumns  n u m b e r -  
ing f rom 4-6.  T h i c k  co lumns  h a v e  also been  found  for  t u n a  
p i l lar  cells 6 so t h a t  t h i s  c a n n o t  be  associa ted  w i t h  t h e  
b e n t h i c  h a b i t s  of Latimeria. The  ou te r  surface  of t h e  
ou te r  ep i the l ia l  layer  has  m a n y  microvi l l i  b e n e a t h  wh ich  
are found  vesicles s imi la r  to  those  found  in e lasmo- 
b r a n c h s  5 a n d  Neoceralodus 9. 

I t  is conc luded  t h a t  t he  gills of Latimeria r e t a i n  a 
p r i m i t i v e  o rgan i sa t i on  a n d  the i r  poor  deve lopmen t ,  to-  
ge the r  w i t h  a low O 2 ca r ry ing  capac i t y  of t h e  b lood  ~0, 
suggest  a fa i r ly  s luggish mode  of life. The  presence  of 4 
ful ly deve loped  gills and  a h y o i d e a n  h e m i b r a n c h  con t r a s t s  
w i t h  t h e  3 h o l o b r a n c h s  of s luggish b e n t h i c  te leos ts  such  as 
t oad f i sh  ~ (Opsanus tau) and  ang le r  f ish (Lophius piscato- 
flus), a n d  f u r t h e r  conf i rms  t he  p r i m i t i v e  cons t ruc t i on  of 
t h e  a rches  in  Latimeria. 

Zusammenfassung. Nachweis ,  dass  die K i e m e n  v o n  
Latimeria e inen  P r i m i t i v z u s t a n d  m i t  gu t  en tw icke l t en  
I n t e r b r a n c h i a l - S e p t e n  aufweisen.  Die Gesamtl~inge der  

F i l a m e n t e  is t  r e l a t i v  kurz,  doch  / ihnl ich  de r jen igen  yon  
Tiefseefischen.  Die Gesamt f lgche  der  K i e m e n  is t  auf-  
fa l lend  k le in  im Verh~ l tn i s  zu m KSrpergewich t .  Die 
Sekund~r l ame l l en  weisen in ih re r  U l t r a s t r u k t u r  gewisse 
~ h n l i c h k e i t e n  zu E t a s m o b r a n c h i e n  auf. 
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Erythrocyte Cation Concentrations and Changes in Dietary Electrolyte Intake 

As p a r t  of t he  effor t  to  u n d e r s t a n d  t he  b io logy  of af- 
fec t ive  d isorders  (depression a n d  mania ) ,  a t t e n t i o n  has  
been  focused on  possible  a l t e r a t i ons  in  e lec t ro ly te  m e t a b o l -  
ism1, 2. Th i s  i n t e r e s t  is a r e su l t  of t h e  i n v o l v e m e n t  of 
e lec t ro ly tes  in t he  c o n d u c t i o n  of e lectr ical  impulses  as 
well  as t h e i r  role in  t h e  r e u p t a k e  and  s torage  of p u t a t i v e  
cen t r a l  ne rvous  s y s t e m  t r a n s m i t t e r  subs tances .  

W e  h a v e  been  m e a s u r i n g  i n t r a - e r y t h r o c y t e  (RBC) 
e lec t ro ly te  va lues  in  p a t i e n t s  as a n  i ndex  of t i ssue  electro-  
ly te  c o n c e n t r a t i o n s  3. I t  was t h o u g h t  necessa ry  to de- 
t e r m i n e  w h e t h e r  v a r i a t i o n s  in  d i e t a r y  e lec t ro ly te  i n t a k e  
would  p roduce  s ign i f ican t  changes  in R B C  e lec t ro ly te  
concen t ra t ions ,  as our  p a t i e n t s  show m a r k e d  a l t e r a t ions  
in  t h e i r  da i ly  d i e t a ry  in take .  


