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The  process of the  t he rma l  and osmot ic  acc l imat i sa t ion  
of the  mar ine  inver tebra tes ,  which posses osmoregu-  
l a to ry  abilities, is more compl ica ted .  I n  this case, t he  
osmot ic  resistance and the osmoregulalory per/ormance 
depend largely upon the  acc t imat isa t ion  t empera tu re .  W e  
have  used the  shr imp,  Crangon vulgaris, in expe r imen t s  
w i th  var ious  t empera tu re s  and  sal ini t ies ~. I n  h igh  and  
low salinities, the  euryha l ine  shr imps  are  osmot ica l ly  more  
res is tant  a t  low t empera tu re s  (Fig. '3). F o r  a t e m p e r a t u r e  
range f rom 5 ° to 15°C, the  op t ima l  sa l in i ty  of Crangon lies 
app rox ima te ly  be tween  15 and  30°/00 sal ini ty.  A t  20°C 
the  resis tance area  or  ! t h e  zone of to le rance '  is m u c h  
smaller  t h a n  a t  15 ° and 5°C. These  observa t ions  do no t  
conf i rm earl ier  hypo the t i ca l  conclusions 10 t h a t  for 2-year- 
old shr imps the  o p t i m u m  sal!ni ty  decreases wi th  a fall  in 
t empera tu re  below 21°C. If, however ,  one reduces the  
t empera tu re  of the  ex te rna l  m e d i u m  below 3°C, the  
osmot ic  resis tance of Crangon decreases more  rap id ly  as 
the  t e m p e r a t u r e  approaches  zero. The osmoregula t ion  of 
Crangon in brackish  wate r  appa ren t ly  funct ions  suff icient ly 
on ly  wi th in  a middle  t empe ra tu r e  range, be tween  5 ° and 
15-20°C. 

In  order  to analyse  the  inf luence of the  t e m p e r a t u r e  
upon  the  osmoregula t ion  of Crangon, we de te rmined  the  
freezing po in t  depression of. the  blood and the  ex te rna l  
m e d i u m  at  5 °, 10 °, and 15°C. F igure  4 shows t h a t  sea 
wa te r  a t  27°/o0 sa l in i ty  is near ly  isotonic wi th  Iong- 
acc l imat ised  individuals ,  The  difference in  t he  freezing 
points  of t h e  in terna l  and ex te rna l  med ium is v e r y  smal l  
in this  case, and is possibly no t  caused by  a n y  ac t i v i t y  of 
the  animal .  A t  all  salinit ies of the  ex te rna l  m e d i u m  as 
appl ied by  us, t he  osmoregu la to ry  pe r fo rmance  was ob-  
served to  be  s t ronges t  a t  5 ° and  no t  a t  15°C. 

A t  t empera tu re s  below 5°C, dur ing  which,  as h a s  
a l r eady  been  po in ted  out ,  Crangon in brackish  wa te r  
surv ives  on ly  wi th  diff iculty,  the  osmoregu la to ry  per-  
formance  als0 decreases ! I t  is no t  easy  ful ly to  d e m o n s t r a t e  
this decrease in the  osmoregu la to ry  pe r fo rmance  a t  2-5 ° 
or  I°C.  Dur ing  the  first  days,  the  osmoregu la to ry  per-  
formance  decreases only slowly, and then  breaks  down 
af ter  a cer ta in  a m o u n t  of t ime.  w h e n  this happens,  the  
animals  will die quickly.  If  the  animals  in our  exper iments ,  
for ins tance  a t  I°C,  af ter  a cer ta in  a m o u n t  of t ime,  were 
p la in ly  weakened  in  the i r  mot ions  and react ions,  t hen  the  
concen t ra t ion  of the  blood had  a lways  g rea t ly  decreased.  
These observa t ions  are  con t rad ic to ry  to the  prev ious  d a t a  
by  BROEKEMA 1°, according to which  in all cases Crangon 
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Fig. 4. The osmoregulatory performance of the shrimp Crangon 
vulgaris at various temperatures after acelimatisation in waters of 

different salinities, 

in w a r m  brackish  wa te r  is supposed to show a greater  
osmoregu la to ry  per formance  t h a n  in colder  water .  Bu t  
BROEKEMA has measured  the  electr ical  conduc t i v i t y  of t he  
blood of Crangon. She therefore  de te rmined  only  sa l in i ty  
changes,  n o t  t he  osmot ic  changes due to  organic  molecules.  
W'e used the  m e t h o d  of f reezing po in t  depression which 
gives more  rel iable figures for the  osmot ic  concent ra t ion .  
~ ; e  conclude t h a t  t he  shr imps  are  unable  to  l ive in brack-  
ish es tuar ine  waters  of low sal ini ty  in winter ,  because the i r  
osmoregula t ion  breaks  down a t  t empera tu re s  below 3°C. 
Fu r the rmore ,  we bel ieve t h a t  our  observa t ions  show t h a t  
one canno t  exp la in  t h e  h e a v y  immigra t ion  of mar ine  in- 
ve r t eb ra t e s  into t ropical  w a r m  brackish  wate rs  s imply  by  
the  hypothes is  t h a t  osmoregula t ion  is, on the  whole,  
easier  in a w a r m e r  m e d i u m  zl, l~. 

Zusammen[assung 

Das Ausmass  des Tempera tu rbe re iches  mar ine r  Ar ten  
ist  in ers ter  Linie  durch  erbl iche zellphysiologische Eigen-  
schaf ten  bedingt .  An isolierten Gewebes t i icken mar ine r  
t30denever tebra ten  aus k a l t e m  Tiefenwasser  und aus wlir- 
meren  oberfl•chlichen Schichten  l~isst sich. demen t sp re -  
chend zeigen, dass ihr  genotypischer  the rmischer  Resi-  
s tenz- und  Leis tungsbere ich  q u a n t i t a t i v  verschieden ist  
und  bei  s t eno the rmen  Ar ten  auch n ich t  individuel l  phXno- 
t yp i s ch  ver~tndert werden  kann.  

Der  U m f a n g  des Satzgehal tsbereiches  s tenohal iner  und  
euryha l ine r  Ar ten  ist  ebenfalls  in ers ter  Lin ie  zellul~ir ge- 
net isch bedingt .  J edoch  be ruhen  the rmische  und  osmo-  
t ische Res is tenz  auf  versch iedenen  zel lphysiotogischen 
Mechanismen.  N u r  bei  euryha l inen  F o r m e n  l~sen Ver-  
Anderungen der  Sa lzkonzent ra t ion  des Aussenmed iums  
individuel le  zellul~re Resis tenz-  und Leis tungsverschie-  
bungen  aus. 

Niedere  T e m p e r a t u r e n  begt inst igen innerha lb  des a r t -  
spezifischen thermischen  Resis tenzbereiches  Anpassung  
an e x t r e m  niedrige und hohe Sa lzkonzent ra t ionen .  

Die s tarke  E i n w a n d e r u n g  mar ine r  Ar t en  in t ropische 
Brackw/isser  kann  n ich t  du tch  die A n n a h m e  erkl/ i r t  wet -  
den,  dass die Osmoregula t ion  in der  W&rme le ichter  ist. 
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The  first  sentence  of the  resul ts  (p. 371, left,  l l t h  line 
f rom below) should read:  A:  1. The  isolated t e rmina l  
guinea-pig  i leum con t rac ted  upon  addi±ion of b radykin in  
B in f inal  concent ra t ions  as low as 1 to 3 × 10 -1~ (g/l), 
i. e. 1 to 3 ng/ml .  


