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Die  E r g e b n i s s e  de r  oben  sk izz ie r t en  V e r s u c h e  zeigen 
also, dass  in  G e g e n w a r t  v o n  L i g a n d e n  d u r c h  H~O2 aus-  
gel6ste  Z e r s t 6 r u n g s r e a k t i o n e n  y o n  C u - I o n e n  d o r t h i n  ge- 
l e n k t  werden ,  wo diese k o o r d i n a t i v  g e b u n d e n  sind.  I n  
we i t e r en  V e r s u c h e n  wurde  n o c h  fiir e ine Re ihe  a n d e r e r  
b iologisch b e d e u t s a m e r  Me ta l l i onen  u n t e r s u c h t ,  m i t  wel- 
che r  Geschwind igke i t  C T P  in F o r m  des e n t s p r e c h e n d e n  
M e t a l l i o n - C T P - K o m p l e x e s  d u r c h  H~O 2 ze r s t6 r t  wird.  Die 
e r m i t t e l t e n  r e l a t i v e n  G e s c h w i n d i g k e i t s k o n s t a n t e n  kMCTP 
bezogen  au f  kEn-OPT = i s ind  in  d e r  Tabe l l e  au~geffihrt .  
Wie  zu e rwar t en ,  s ind  n u r  R e d o x - w i r k s a m e  M e t a l l i o n e n  
k a t a l y t i s c h  a k t i v ,  d a  die K a t a l y s e  de r  H~O,-Zer legung  
R e d o x s c h r i t t e  des  Metatlio.ns i n v o l v i e r t L  Die  r e l a t i v e n  
W i r k s a m k e i t e n  de r  a k t i v e n  Me ta l l i onen  Cu *+, Fe  ~+, M n  2+ 
und  Co 2+ s ind  im iJbrigen u n t e r e i n a n d e r  au f fa l l end  wenig  
versch ieden .  

Relative Geschwindigkeit der Zerst6rung verschiedener Metallion- 
CTP-Komplexe dutch 10 -a m H~Og 

kcu.CTP kMn.CTP kco_CTP kFe111 -CTP kZn-CTP 

1,00 0,54 0,63 1,'22 0,03 

Die  s t r ah lenb io log i sche  R e l e v a n z  uns e r e r  B e o b a c h -  
t u n g e n  i s t  d a r i n  zu sehen,  dass  da s  A u s m a s s  z u m i n d e s t  de r  
au f  das  - d u r c h  die S t r a h l u n g  geb i lde te  - H~O~ zur i ick-  
g e h e n d e n  S t r a h l u n g s s c h i i d e n  z u m  Beispie l  a n  Nuk le in -  
s ~ u r e n  m i t  S i che rhe i t  v o n  Me ta l l i onen -Gle i chgewich t en  
a b h ~ n g i g  se in  muss .  D a  n u n  K o m p l e x b i l d n e r  in  die Lage  
so lcher  Gle ichgewich te  i m  S inne  eines M e t a l l i o n e n - E n t -  
zugs eingrei~en, i s t  zu v e r s t e h e n ,  dass  sie e ine P r o p h y l a x e  
des  S t r a h l e n s c h a d e n s  b e w i r k e n  k 6 n n e n .  

Die Lage  de r  fiir da s  A u f t r e t e n  de r  S t r a h l u n g s s c h ~ d e n  
w i c h t i g e n  Ver t e i l ungsg l e i chgewich te  v o n  Meta l l i onen  wie 
Cu 2+ oder  F e  a+ zwischen  Nukle insAuren ,  a n d e r e n  im bio- 
logisehen M e d i u m  v o r h a n d e n e n , L i g a n d s y s t e m e n  u n d  den  
S t r a h l e n s c h u t z s u b s t a n z e n  i s t  na t u r gem t t s s  in  u n s e r e m  
Mode l lve r such  n i c h t  un t e~suchba r .  F i i r  die h o c h g e l a d e n e n  
N u k l e i n s ~ u r e - A n i o n e n  is t  j e d o c h  eine h o h e  Meta l l ionen-  
B i n d u n g s t e n d e n z  zu e r w a r t e n  s 

\Vi r  g l auben ,  h i e r m i t  gezeig t  zu h a b e n ,  dass  f i i r  e ine  
g e n a u e  K e n n t n i s  des  Z u s t a n d e k o m m e n s  y o n  S t r a h l u n g s -  
sch/ iden n o c h  e rheb l i che  I n f o r m a t i o n e n  f ibe r  die B in -  
dungsverh / i l tn i s se  k a t a l y t i s c h  a k t i v e r  M e t a l l i o n e n  in den  
b io logischen  S y s t e m e n  n o t w e n d i g  s ind,  u n d  dass  bei  in 
vitro-Untersuchungen f iber  die S t r a h l e n e m p f i n d l i c h k e i t  
b io logischer  Mater ia l i en ,  wie z u m  Beispie l  Nukle ins / iu ren ,  
auf  def in ie r te  Verh i i l tn i s se  h i n s i c h t l i c h  des  Meta l l i onen-  
Geha l t e s  g e a c h t e t  w e r d e n  muss .  

Herrn Professor Dr. S. FAt, LAB danken wit ffir die Diskusslon ver- 
schiedener Probleme, Fr/iulein HEDY KULL flit die Ausffihrung expe- 
rimenteller Untersuchungen und dem Schweizerischen Nationalfonds 
zur FSrderung der wissensehaftlichen Forsehung, Kommission f/ir 
Atomwissenschaften, f/Jr die gewfihrte Unterst/itzung. 

C O G I T A T I O N E S  

T e m p e r a t u r e  and Sa l in i ty  R e l a t i o n s h i p s  
in M a r i n e  B o t t o m  I n v e r t e b r a t e s  ~ 

B y  C. SCHLIEPER, H.  FLOGEL, a n d  J .  RUDOLF z 

I n  r e c e n t  t imes ,  t h e  b io logica l  s ign i f icance  of t e m p e r a -  
t n r e  a n d  s a l i n i t y  in  sea  w a t e r  h a s  b e e n  t h o r o u g h l y  dis-  
cussed  b y  GUNTER 3 a n d  PEARSE a n d  GUI~TER 4. A n u m b e r  
of o t h e r  exce l l en t  rev iews  t o u c h  o n  va r i ous  a spec t s  of t h e  
ef fec t  of t e m p e r a t u r e  a n d  sa l in i ty  on  m a r i n e  o r g a n i s m s  ~-s 
Here  we shou ld  like to  r e s t r i c t  ourse lves  to  a few signifi-  
c a n t  obse rva t i ons :  

I n  o rder  to  s t u d y  t h e  in f luence  of t e m p e r a t u r e  a n d  
s a l i n i t y  on  t he  v i a b i l i t y  a n d  t h e  m e t a b o l i s m s  a n d  t h u s  on  
t h e  d i s t r i b u t i o n  of m a r i n e  species,  i t  is n o t  neces sa ry  to  
e x a m i n e  i n t a c t  an ima l s .  I n  m o s t  cases,  a n  ana lys i s  of 
s u r v i v i n g  t i ssue  pieces is  suff ic ient ,  because  t h e r m a l  a n d  
osmot i c  r e s i s t ance  a re  la rge ly  b a s e d  on  local  qua l i t i e s  in  
t h e  cells. I n  o rde r  to  p r o v e  this ,  we h a v e  c o m p a r e d  t h e  
cel lu lar  t h e r m a l  a n d  osmot ic  r e s i s t ance  of some b i v a l v e s  
f rom the  F r e n c h  M e d i t e r r a n e a n  coas t  t a k e n  o u t  of dif-  
f e r e n t  d e p t h s  of wa te r .  

The temperature of sea water at 0-1 m depth on the French 
Mediterranean coast changes in the course of the year on an average 
of approximately from 13 ° to `23~C. The species which live in this 
area therefore are used to a yearly temperature variation of at least 
10°C. The temperature changes rapidly with increasing depth. 
Already at 100 in depth, there occur only slight variations between 
13 ° and 15~C. I t  is therefore to be expected that the species, living 
in these depths, are /*elatively stenothermic: that  means that they 
can only sustain slight temperature changes. 

The salinity of the sea water on the French Mediterranean coast 
changes very little, between 37 and 38°/oo. In the 'Etangs', however, 
it is different. In these lagoons, separated from the open sea, sali- 
nities from 37 to 15°[00 and less do occur. 

Seven  species of b i v a l v e s  were e x a m i n e d .  The  shore  
w a t e r  forms,  Mytilus galloprovincialis, Tapes decussatus, 
a n d  Cardium edule, were  eas i ly  o b t a i n e d .  Myti lus  gallo- 
provincialis a n d  Cardium edule were o b t a i n e d  f rom t h e  
fre.e sea  shore  as  well  as  f rom t h e  ~l~tangs' .  F o r  p u r p o s e s  
of compa r i son ,  Myti lus  edutis ~nd  Cardium eduIe f rom the  
Ba l t i c  Sea were  used l a t e r  on. ~Pinna nobilis were  ob-  
t a i n e d  f rom m e d i u m  d e p t h s  b y  d iv ing .  Pinna pectinata 
a n d  Avicula hirundo were  f ina l ly  d r edged  o u t  of 100 m 
d e p t h .  

A t  f i r s t  the cellular thermal resistance was m e a s u r e d  on  
smal l  s u r v i v i n g  gill pieces in sea  w a t e r  a t  a t e m p e r a t u r e  of 
35°C a n d  h igher .  The  t e m p e r a t u r e  was inc reased  b y  ] °C  
e v e r y  15 min .  A t  e q u a l  t i m e  in t e rva l s ,  t h e  c i l ia ry  a c t i v i t y  
of t h e  t i ssue  was  e x a m i n e d  u n d e r  t he  microscope .  T y p i c a l  
a n d  r ep roduc ib l e  d i f ferences  a p p e a r e d .  T h e  gill  ce l l s  of 
Tapes decussatus f rom t h e  s a n d  of t h e  sea  shore  showed  

H.  BRINTZINGER, B. PRIJS u n d  H.  ERLENMEYER 

Anstalt [i~r Anorganische Chemie, Basel, 6. Jul i  196o. 

Summary 

T h e  ca ta lys i s  of t h e  r eac t ion  b e t w e e n  H 2 0  ~ a n d  nuc leo-  
t ides  b y  b io logica l ly  i m p o r t a n t  m e t a l  ions  h a s  been  s t u d i e d  
s p e c t r o p h o t o m e t r i c a l l y ,  t he  i m p o r t a n c e  of complex -  
f o r m a t i o n  equ i l ib r i a  for th i s  ca ta lys i s  was  d e m o n s t r a t e d .  
Rad iob io log ica l  imp l i ca t ions  a re  discussed.  

1 Presented at the Internat. Oceanographic Congress, New York 
I959. 

Institut ftir Meereskunde der Universitiit Kiel (Germany) and 
Laboratoire ARAGO, Banyuls-sur-Mer (France). 

G. GUNTEg, Geol. Soe. Amer,, Memoir 67, 1, 159 (1957). 
A. S. P~ARSE and G. GUNTER, Geol. Soc. Amer., Memoir 67, 1, 

129 (19S7). 
O. KINNE, Ann. BioL 33, 87 (1957). 

6 F. E. J. FRY, Ann. Biol. 33, 205 (1957); Ann. Rev. Physiol. 20, 
~o7 (igss). 

A. RE~IANE and C. SCHLIEPER, Die BioIogie des Brackwassers 
(Stuttgart 1958}, p. 348. 

s j .  VERW~V, Ann. Biol. 33, 129 (1957). 



[15. X. 1960] Kurze Mitteilungen - Brief Reports 471 

Temperalure ,, 
3~- 35 3B 37 38 39 /,0 M I¢2.. 43 ~4°C 

++ \,,Tapes 
~ gaN~ilus.~ rdium (~ 

,, 

6 ' 3'o ' 6o ' ' ' 1 omi° 

Fig. 1. Comparison of the cellular thermal resistance in the gill 
tissue of some bivalves from different depths. 
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Fig. 3. Rates of survival for the shrimp Crangon vulgaris in sea and 
brackish water at different temperatures after 10 days aeelimatisation. 

t h e  g r ea t e s t  res is tance .  Cardium edule also p r o v e d  i tself  to  
be  v e r y  r e s i s t an t .  Mytilus galloprovincialis a n d  Pinna 
nobilis were  a l i t t l e  less r e s i s t an t .  T h e  b i v a l v e s  Avicula 
hirundo a n d  Pin~a pectinata f rom t h e  cool deep  w a t e r s  
were  r a t h e r  s ens i t i ve  to  h i g h  t e m p e r a t u r e s  (Fig. t ) .  

T h e  s a m e  t yp i ca l  d i f ferences  were  found  d u r i n g  o t h e r  
e x p e r i m e n t s  in  w h i c h  t h e  s u r v i v a l  t i m e  was  m e a s u r e d  a t  
va r i ous  l e t h a l  c o n s t a n t  t e m p e r a t u r e s .  

O t h e r  e x p e r i m e n t s  iaave s h o w n  t h a t  t he  s a l i n i t y  of t h e  
e x t e r n a l  m e d i u m  inf luences  t h e  u p p e r  i n d i v i d u a l  p h e n o -  
t y p i c a l  t e m p e r a t u r e  l imit .  Such  o b s e r v a t i o n s  can,  of 
course,  on ly  b e  m a d e  w i t h  e u r y h a l i n i c  species. T h e  t i ssues  
f rom Cardium were  e x a m i n e d  in th i s  case. The  b i v a l v e s  
were  p rev ious ly  a d a p t e d  to  d i f f e ren t  sal ini t ies .  T h e r e a f t e r  
t h e  i n d i v i d u a l  t h e r m a l  r e s i s t ance  h a d  dec reased  w i t h  t h e  
lower ing  of t h e  sa l in i ty .  I t  is t he r e fo re  neces sa ry  to  w o r k  
a t  t h e  s a m e  sa l in i ty  of sea  wate r ,  if one  w a n t s  to  c o m p a r e  
d i f fe rences  of gene t ic  origin.  

D u r i n g  t h e  s t u d y  of t h e  cel lu lar  t h e r m a l  res i s t ance ,  t h e  
a c c l i m a t i o n  t e m p e r a t u r e  m u s t  also be  obse rved .  On ly  
w h e n  t h e  ob jec t s  h a v e  p rev ious ly  been  acc l ima t i s ed  a t  t h e  
s a m e  t e m p e r a t u r e ,  c an  one m e a s u r e  Comparab le  r e s i s t ance  
differences.  One m u s t  t he re fo re  cons ider  t h e  ab i l i t y  of in- 
d i v i d u a l  p h e n o t y p i c a l  t h e r m a l  acc l ima t i s a t ion .  Such  a n  
ab i l i t y  does  n o t  ex i s t  in Avidula hirundo a n d  Pinna pecti- 
nata l iv ing  in cold  deep  water .  B u t  i t  is e a sy  to  d e m o n s t r a t e  
t h e  i n d i v i d u a l  t h e r m a l  a c c l i m a t i s a t i o n  of t h e  t i s sues  in  
Myti lus  edulis f rom t h e  B a l t i c  sea  shore.  A n i m a l s  w h i c h  
h a v e  b e e n  a c c l i m a t i s e d  to  5°C, were,  a t  t he  l e t h a l  t e m -  
p e r a t u r e  of 35°C, m u c h  less r e s i s t a n t  t h a n  t hose  in-  
d i v i d u a l s  w h i c h  were p rev ious ly  acc l ima t i sed  t o  20°C. I f  
one  c h a n g e s  t he  a c c l i m a t i s a t i o n  t e m p e r a t u r e  f rom 5 ° to  
20°C, or  vice versa, t h e n  i t  t akes  a p p r o x i m a t e l y  4 d a y s  
u n t i l  t h e  t i ssue  h a s  o b t a i n e d  t h e  c o r r e s p o n d i n g  t h e r m a l  
res is tance .  

The cellular osmotic resistance c a n  l ikewise be  m e a s u r e d  
on  smal l  s u r v i v i n g  gill pieces.  T h e  t i ssue  pieces were  im- 
m e d i a t e l y  t r a n s f e r r e d  to  d i f f e ren t  sea  w a t e r  d i lu t ions .  The  
cell a c t i v i t y  was  con t ro l l ed  o n  t h e  b e a t i n g  r a t e  of  t h e  
t e r m i n a l  cil ias a f t e r  48 h.  Avicula hirundo a n d  Pinna 
pectinata, b o t h  f rom cold deep  wa te r ,  s h o w e d  t he  leas t  
ce l lu lar  o smot i c  res i s t ance .  T h e  o t h e r  species f rom h i g h e r  
w a t e r  levels  were,  in  compa r i son ,  m u c h  more  r e s i s t a n t  t o  
t h e  d i l u t i on  of t he  e x t e r n a l  m e d i u m .  B u t  no  c o m m o n  
r e l a t i o n s h i p  b e t w e e n  t he  t h e r m a l  a n d  osmot ic  r e s i s t ance  
were  found .  Tapes decussatus, w h i c h  showed  b y  fa r  t he  
g r e a t e s t  t h e r m a l  res is tance ,  was  o smot i ca l l y  m o r e  sens i t ive  
t h a n  Cardium edule a n d  Mytilus galloprovincialis (Fig. 2). 

I n d i v i d u a l  p h e n o t y p i c a l  d i f fe rences  m a y  also a p p e a r  
d u r i n g  t h e  e x a m i n a t i o n  of  t h e  o smo t i c  res i s tance .  T h e  
t i s sues  of t h e  Myti lus  gaUoprovincialis f rom t h e  b r a c k i s h  
w a t e r  of t h e  ' t ~ t angs '  were  p l a i n l y  m o r e  r e s i s t a n t  to  t h e  
d i l u t i on  of t h e  e x t e r n a l  m e d i u m  t h a n  t h e  musse l s  f rom 
t h e  more  c o n c e n t r a t e d  sea  w a t e r  of  t h e  free coas t .  T h e  
ce l lu la r  r e s i s t ance  of t h e  sea  shore  mussels ,  on  t h e  o t h e r  
h a n d ,  i nc reased  a f t e r  be ing  t r a n s f e r r e d  i n t o  b r a c k i s h  
wa te r .  T h e  same  obse rva t i ons ,  in  t he  oppos i t e  sense,  cou ld  
be  m a d e  on  musse ls  f rom the  ' ]~ tangs '  a f t e r  b e i n g  t r a n s -  
fe r red  in to  n o r m a l  sea  water .  The  i n d i v i d u a l  acc l ima t i -  
s a t i o n  of t h e  cel lu lar  osmot ic  r e s i s t ance  to  t he  c h a n g e d  
sa l in i ty  of t h e  sea water ,  howeve r ,  t o o k  u p  to  14 d a y s '  
t ime .  T h i s  p rocess . takes  more  t i m e  t h a n  t h e  a d j u s t m e n t  of 
t h e  i n t e r n a l  m e d i u m  to  t h e  new  c o n c e n t r a t i o n  of t h e  ex-  
t e r n a l  m e d i u m .  W h e n  t h e  t r a n s f e r r e d  musse l s  a re  a l r e a d y  
i so ton ic  w i t h  t h e  new  e x t e r n a l  m e d i u m ,  a f t e r  one  day ,  t h e  
o smot i c  r e s i s t ance  b o u n d  to  t h e  col lo idal  s t r u c t u r e  of t h e  
p r o t o p l a s m a  can  st i l l  r e m a i n  u n c h a n g e d .  The  f i r s t  s igns of 
t he  r e s i s t ance  a c c l i m a t i s a t i o n  c a n  be  s h o w n  on ly  a f t e r  2 or  
more  days .  
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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 .  


