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A u s  d e m  In s t i t u t  fü r V o g e lk u n d e  de r B a y e r is c h e n  L a n d e s a n s ta lt  fü r 
B o d e n k u ltu r  und P fla n z e n b a u

A rb e its k a r te n  zu  e in e m  B ru tv o g e la t la s  B a ye rn s  
______ B e is p ie l :  E is v o g e l (A lc e d o  a t th is ) _______

vo n  E in h a rd  B e z z e l

A l lg e m e in e s  zu r M e th o d ik

In  E u ro p a  s in d  z a h lre ic h e  A t la s p ro je k te  de r B ru tv o g e lv e rb re itu n g  a b g e 
s c h lo s s e n  oder in  A rb e it  ( z . B .  G ro ß b r ita n n ie n , D ä n e m a rk , F ra n k re ic h , 
S c h w e iz ,  F in n la n d , S c h w e d e n , N ie d e r la n d e , S p a n ie n , T s c h e c h o s lo w a k e i, 
B u n d e s re p u b l ik ) .  A l le  d ie s e  V o rh a b e n  a rb e ite n  au f de r G ru n d la g e  v o n  
R a s te rk a r te n , fa s t  a l le  (A u s n a h m e  z . B .  F ra n k re ic h )  m i t  d e m  U T M - 
G i t t e r .  A u c h  e in z e ln e  B u n d e s lä n d e r ( z . B .  N ie d e rs a c h s e n ) s c h lie ß e n  s ic h  
d ie s e m  S y s te m  a n , das auch  fü r andere  K a rtie ru n g s v o rh a b e n  ( z . B .  a n  
P f la n z e n ,  W irb e llo s e n  und W irb e lt ie re n )  z u m in d e s t in  n a tio n a le n  un d  
in te rn a t io n a le n  V o rh a b e n  h ä u fig  v e rw e n d e t w ird  (Ü b e rs ic h t  z . B .  H A E U P -  
L E R  1978) . Für re g io n a le  K a rtie ru n g e n  und k le in rä u m ig e  V o rh a b e n  e m p fe h 
le n  s ic h  v o r a l le m  G a u ß -K rü g e r -K o o rd in a te n  (2 5 o  m  od e r 1 k m /N e tz ;  
z . B .  M A Y E R  1977, R E IC H E L  1978, R E IC H H O L F  1978 , B E Z Z E L  & 
L E C H N E R  1 9 7 8 ) .

Ü ber V o r -  und N a c h te ile  de r e in z e ln e n  S y s te m e  zu  d is k u t ie r e n , is t  h ie r  
n ic h t  b e a b s ic h t ig t .  A n g e s ic h ts  der K a rt ie ru n g s v o rh a b e n  au f n a t io n a le r  
E b e n e  in  de r B u n d e s re p u b lik  und in  den N a c h b a rlä n d e rn  k o m m t fü r  
e in e n  B ru tv o g e la t la s  in  B a ye rn  nur das U T M -G it te r  in  B e tra c h t .  D ie  u r 
s p rü n g lic h  fü r d ie  A v ifa u n a  B a ye rn s  v o rg e se h e n e  M e ß t is c h b la t tk a r t ie ru n g  
h a t s ic h  in  der O rn ith o lo g ie  z u m in d e s t a ls  R a s te rk a r t ie ru n g  n ic h t d u r c h 
s e tz e n  k ö n n e n . A n d e rs  lie g e n  d ie  D in g e  n a tü r l ic h  be i P u n k tk a r t ie ru n g e n ,  
d ie  je d o c h  fü r e in  b a y e r is c h e s  A t la s p ro je k t  n ic h t g e e ig n e t s in d  und g r o ß 
f lä c h ig  w o h l b e i den  m e is te n  A rte n  au f P ro b le m e  s to ß e n . Für e in e  s in n 
v o l le  K a rt ie ru n g  B a ye rn s  b ie te n  s ic h  Q ua d ra n ten  vo n  1o x 1o k m  b z w .  
5 x 5  k m  a n .

Z u r M e th o d ik  e in e r  B ru tv o g e lk a r t ie ru n g , in  B a ye rn

B e i e in e r  V e rw e n d u n g  vo n  Q ua d ra n ten  1o x 1o k m  w ä re n  ru nd  7oo E i n 
h e ite n  zu  e r fa s s e n , be i 5 x 5  k m  je d o c h  2 8 o o . D a ra u s  e rgebe n  s ic h  f o l 
g e nde  P ro b le m e :
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1. D e r g e g e n w ä r t ig e  S ta n d  d e r a v ifa u n is t is c h e n  A rb e it  in  B a ye rn  w ü rd e  
b e re its  be i d e r Z a h l vo n  7oo E in h e ite n  nu r be i g u te r O rg a n is a t io n  
und E in s a tz  vo n  E D V  e in  K a r t ie ru n g s p ro je k t  in  a n g e m e s s e n e r F r is t ,  
z . B .  in  e in e m  3 - J a h re s -Z e it ra u m  e r la u b e n . D ie  A n za h l vo n  28oo 
E in h e ite n  w ü rd e  v o r a u s s ic h t l ic h  e in e n  so  ho hen  A u fw a n d  an O rg a n i
s a t io n ,  Z e i t  und G e ld m it te ln  e r fo rd e rn , daß de r A b s c h lu ß  e in e s  
s o lc h e n  A t la s p r o je k te s  oh ne  den E in s a tz  h a u p ta m t l ic h e r  M ita rb e ite r  
w o h l g e fä h rd e t w ä re .

2 . D e r Q u o t ie n t aus R a s te rz a h l/R a s te rh ä u f ig k e it  e rg ib t  be i Q u a d ra n te n  
vo n  1o x  1o k m  o ,o 7 ,  be i 5 x 5  k m  1 ,1 2 .  N a ch  A b b . 1 w ü rd e  nur 
de r le tz te re  W e rt g a ra n t ie re n , daß a u ch  d ie  h ä u fig s te n  A rte n  e in e  
R a s te r fre q u e n z  vo n  w e n ig e r a ls  1oo e r re ic h e n .  B e i der W ah l von
1o x  1o k m -Q u a d ra n te n  is t  d a m it  zu  re c h n e n , daß e in ig e  A rte n  in  
je d e m  Q u a d ra n te n  a u f t re te n .  D a m it  is t  in  K a u f zu  n e h m e n , daß in  
d ie s e r  R a s te rk a r t ie ru n g  e in  V e rg le ic h  de r D is p e rs io n  über a l le  A r te n  
u n m ö g lic h  w ir d ,  a ls o  o p t im a le  A u s s a g e n  de r K a rt ie ru n g  n ic h t  zu  
e r re ic h e n  is t  ( v g l .  A b b .  1 und L e g e n d e ) .

V e rm u t l ic h  is t  abe r d ie s e r  N a c h te il  im  H in b l ic k  a u f d ie  zu  e rw a rte n d e n  
S c h w ie r ig k e ite n  in  K a u f zu  n e h m e n . D ahe r w ird  v o rg e s c h la g e n , fü r e in  
A t la s - P r o je k t ,  d a s  g a n z  B a ye rn  u m fa ß t ,  Q u a d ra n te n  vo n  1o x 1o k m  a ls  
M in im u m - P r o g ra m m  zu  w ä h le n .  Für e in z e ln e  R e g io n e n , in  de nen  g röß e re  
A rb e its g e m e in s c h a fte n  tä t ig  s in d ,  k ö n n te  d ie  A u fn a h m e  in  5 x 5 k m  Q u a 
d ra n te n  e r fo lg e n .  D a m it  k ö n n te n  re g io n a l z u s ä tz l ic h e  In fo rm a tio n e n  g e 
w onnen  w e rd e n , in s b e s o n d e re  über den V e r la u f vo n  V e rb re itu n g s g re n z e n . 
D ie  A u fn a h m e  in  Q u a d ra n te n  vo n  5 x 5  k m  lie ß e n  s ic h  ja  ohne w e ite re s  
in  das M  in im u m p ro g ra m m  vo n  1o x 1o k m  e in fü g e n . B e id e  Q u a d ra n te n 
größen b ild e n  ü b r ig e n s  k e in  H in d e rn is  fü r re g io n a le  und lo k a le  E rh e b u n g e n  
in  fe in e re n  R a s te rs y s te m e n  ( z . B .  G a u ß -K rü g e r , S e c h z e h n te l de r M e ß 
t is c h b lä t te r  u s w . ) .  E n ts p re c h e n d e  E D V -P ro g ra m m e  g e s ta tte n  e in e  U m 
rechnun g  in  d ie  r e la t iv  g roben  R a s te r f lä c h e n  e in e s  zu  p la n e n d e n  b a y e r i
sche n  A t la s s e s .

A ls  G ru n d la g e  fü r d ie  F e ld a rb e it  is t  im  A u g e n b lic k  be i de r V e rw e n d u n g  
von U T M -N e tz e n  nu r d ie  D e u ts c h e  G e n e ra lk a r te  1 : 2oo ooo und d a ra u f 
a u fb a u e n d e  A t la s w e rk e  ( z . B .  S h e l I - A u to a t la s )  zu  v e rw e n d e n . A u ß e rh a lb  
der M i l i tä r k a r te n  tra g e n  nur d ie s e  K a rte n  e in  1o x 1o k m  U T M -G it te r  
a u fg e d ru c k t.  D ie  K a rte n  g e s ta t te n  a b e r, je d e n  O rt s ic h e r e in e m  Q u a d ra n 
te n  zu z u o rd n e n  (b e i 5 x 5  k m  m ü s s e n  dann  v o m  B e n u tz e r d ie  Q u a d ra n 
te n  g e v ie r te l t  w e rd e n ) .
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A b b .  1

A b h ä n g ig k e it  de r R a s te rfre q u e n z  (Z a h l de r b e s ie d e lte n  R a s te r • 
G e s a m tz a h l de r R a s te r 1 o o ) im  V e rh ä ltn is  R a s te r z a h l/R a s te r -
g rö ß e . Z w is c h e n  0 .0 8  und 2 .5  is t  d a m it  zu  re c h n e n , daß d ie  v e r 
b r e ite ts te n  A rte n  in  a l le n  R a s te re in h e ite n  V o rk o m m e n  (F  = 1oo) .
D ie  Z a h l de r A r te n , d ie  F = 1oo e r re ic h e n , n im m t m it  d e m  K le in e r 
w e rd e n  d e s  Q u o tie n te n  zu  ( l in k e  K u r v e ) .  S ie  b e trä g t z . B .  b e im  
A t la s  de r w e s td e u ts c h e n  V o g e la r te n  (R H E IN W A L D  1977) b e re its  
fa s t  3o %. N u r be i W e rte n  > 2 . 5  is t  m i t  hoher W a h rs c h e in l ic h k e it  
zu  e rw a r te n , daß au ch  d ie  v e rb re ite ts te n  A rte n  u n te r F = 1oo l ie g e n .  
N u r in  d ie s e n  F ä lle n  w ird  d ie  D is p e rs io n  a l le r  A r te n  im  g e g e b e n e n  
R a s te rn e tz  w i r k l ic h  e r fa ß t (a u s g e w e rte t w u rd e n  b is h e r p u b l iz ie r te  
n a t io n a le  und re g io n a le  R a s te rk a r t ie ru n g e n  u n te rs c h ie d lic h e r  G rö ß e n 
o rd n u n g  in  E u ro p a ; S = B ru tv o g e la t la s  de r S c h w e iz ,  A n g a b e n  n a c h
L .  S C H IF F E R L I , b r i e f l . )  . A u s  der A b b . fo lg t  fe rn e r ,  daß b e z ü g l ic h  
de r V e r te i lu n g  vo n  A rte n  nu r s o lc h e  K a rt ie ru n g e n  m ite in a n d e r  v e r 
g l ic h e n  w e rd e n  d ü rfe n , de re n  Q u o tie n te n  R a s te rz a h l/R a s te rg rö ß e  e tw a  
in  d e rs e lb e n  G rö ß e n o rd n u n g  lie g e n .
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D ie  O rg a n is a t io n  z u r V o rb e re itu n g  e in e s  A t la s s e s  in  B a ye rn  m u ß , f a l ls  
e in  s o lc h e s  V o rh a b e n  in  den n ä c h s te n  Jah ren  v e r w ir k l ic h t  w e rd e n  s o l l ,  
im  e in z e ln e n  n a tü r l ic h  no ch  ge nau  d is k u t ie r t  w e rd e n . D as  I n s t i t u t  fü r 
V o g e lk u n d e  ha t m it t le r w e i le  p u b l iz ie r te s  und u n p u b liz ie r te s  M a te r ia l  
de r 5 - J a h re s p e rio d e n  1 9 7 3 -1 9 7 7  b z w . 1 9 6 8 -1 9 7 2  a u fg e l is te t  und w ird  in  
K ü rz e  A rb e its k a r te n  zu r V e rfü g u n g  s te l le n  kö n n e n , d ie  ohne  z u s ä tz l ic h e  
F e ld a rb e it  das b is h e r g e s a m m e lte  M a te r ia l d a rs te l le n  und d a m it  a u c h  
g le ic h z e i t ig  e in e n  Ü b e rb lic k  g e b e n , w ie  d ie  A v i fa u n is t ik  in  B a y e rn  r e 
g io n a l v e r te i l t  i s t .  B e re its  u n v o lls tä n d ig e  R a s te rk a r te n  kön n e n  n ic h t  
nu r v ie le  in te re s s a n te  A u fs c h lü s s e  g e b e n , son d e rn  a u ch  e in  s y s te m a t is c h  
g e p la n te s  A tla s v o rh a b e n  e n ts c h e id e n d  fö rd e rn . A rb e its g e m e in s c h a f te n  
und F e ld o rn ith o lo g e n  w e rd e n  daher h e rz l ic h  g e b e te n  zu r V e rv o lls tä n d ig u n g  
d ie s e r  A rb e its k a r te n  b e im  In s t itu t  fü r V o g e lk u n d e  L is te n  a n z u fo rd e rn , d ie  
s ie  fü r  d ie  Q ua d ra te  ih re s  B e o b a c h tu n g s g e b ie te s  fü r d ie  o . a .  5 - J a h r e s -  
p e r io d e n  a u s fü l le n  k ö n n e n . A u c h  u n v o lls tä n d ig e  E rg e b n is s e , E in z e le x 
k u rs io n e n  u s w . la s s e n  s ic h  a u f d i ese  W e is e  fü r d ie  V o rb e re itu n g  e in e r  
K a r t ie ru n g  n u tz b a r m a c h e n . D ie  L is te n  s in d  so a n g e le g t, daß d ie  e in z e l 
nen B e o b a c h te r e in  M in im u m  an S c h re ib a rb e it  zu  le is te n  h a b e n .

A rb e it s b e is p ie l  E is v o g e l

D u rc h  U m fra g e  und B e s ta n d s a u fn a h m e n  haben w ir  übe r den E is v o g e l z u 
m in d e s t aus e in z e ln e n  G e b ie te n  B a ye rn s  re la t iv  g u te  Ü b e rs ic h te n , d ie  
e in e  v o r lä u f ig e  K a rt ie ru n g  g e s ta t te n .  D as  V e rb re itu n g s b ild  im  1o x  1o km  
R a s te r (A b b .  2 ) z e ig t ,  daß de r E is v o g e l g ru n d s ä tz l ic h  in  a l le n  G ro ß 
la n d s c h a fte n  B a y e rn s  v e r tre te n  i s t .  S c h w e rp u n k te  de r V e rb re itu n g  b i ld e n  
M it te lg e b ir g s la n d s c h a f te n  und d ie  g roßen V o ra lp e n f lü s s e  m i t  ih re n  A l t 
w ä s s e rn  oder N e b e n g e w ä sse rn  und z u m in d e s t s tre c k e n w e is e  d ie  D o n a u  
( v g l .  a u ch  H E IG L  1 9 7 8 ) .  A u fg ru n d  der V e r te i lu n g  der Funde is t  m i t  
S ic h e rh e it  a n z u n e h m e n , daß in  S ü d b a ye rn  E der Isa r und a m  E -R a n d  
N o rd b a y e rn s  d ie  K o n tro l le  m a n g e lh a ft i s t .  H ie r s in d  w e ite re  V o rk o m m e n  
z u  e rw a r te n . D ie  g roße  V e rb re itu n g s lü c k e  a m  W -R a n d  B a ye rn s  z w is c h e n  
M a in  und D ona u  k ö n n te  dagegen  v o m  M a n g e l an g e e ig n e te n  N is tp lä t z e n  
b e s t im m t s e in .

In s g e s a m t s in d  in  d ie  A rb e its k a r te  p o s it iv e  M e ld u n g e n  vo n  162 O r te n  
e in g e g a n g e n . D ie  S ie d lu n g s d ic h te  der A rt is t  a l lg e m e in  seh r g e r in g .  In  
k e in e m  Q u a d ra n te n  s in d  über 5 B ru tp a a re  e r m it te l t  w o rd e n . 1 9 7 3 - 1 9 7 7  
l ie g e n  A n g a b e n  v o n  e tw a  18o B ru tp a a re n  v o r ,  d ie  s ic h  a u f 112 R a s te r 
e in h e ite n  v e r te i le n .  N im m t m a n  a n , daß nur e tw a  d ie  H ä lf te  de r B r u t 
p lä tz e  b e ka n n t w u rd e , w ü rd e  s ic h  a ls  O be rg renze  e in  d e rz e it ig e r  jä h r 
l ic h e r  B e s ta n d  vo n  rd .  35o P aa ren  e r re c h n e n . D ie s e  Z a h l d ü r f te  s ic h e r  
d ie  O b o rg re n zo  der K a p a z itä t  m a rk ie re n . D er w ir k l ic h e  W e rt l ie g t  w o h l 
z w is c h e n  2oo und 35o B ru tp a a re n .
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-552

54 2

__532

Eisvogel (Alcedo atthis)

• 1973-1977 
O 1968-1972
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R a s te rk a r t ie ru n g e n  kön nen  aber a u ch  H in w e is e  au f B e s ta n d s -  un d  A re a l - 
V e rä n d e ru n g e n  geben  ( v g l .  B E Z Z E L  & L E C H N E R  1 9 7 8 ) .  D ie  B e d e u tu n g  
v o n  A rb e its k a r te n  l ie g t  n ic h t  nu r d a r in ,  g a nz  o f f e n s ic h t l ic h  w e iß e  F le cke n  
d e r b is h e r ig e n  B e a rb e itu n g  a u fz u z e ig e n  ( s .  o b e n ) , so n d e rn  a u c h  b e 
s e tz te  P la n q u a d ra te  in  s p ä te re n  E rh e b u n g e n  e rn e u t zu  k o n t r o l l ie r e n .  G e 
ra de  be i se h r u n e in h e it l ic h  v e rb re ite te n  A r te n ,  V e rb re itu n g s g re n z e n  od e r 
k le in e n  b z w . a u f E in z e lp u n k te n  v e r te i l te n  V o rk o m m e n  kann  d ie  A r b e i t s 
k a r te  d ie  K a r t ie ru n g s a rb e ite n  w e s e n t l ic h  fö rd e rn , z u m a l be i A r te n ,  d ie  
e r s t  g e z ie l t  g e s u c h t w e rd e n  m ü s s e n .

D ie  v o r lie g e n d e n  D a te n  la s s e n  auch  g e w is s e  R ü c k s c h lü s s e  a u f d ie  B e 
s ta n d s e n tw ic k lu n g  de r b a y e r is c h e n  E is v o g e lp o p u la t io n  z u .  E in e  S a m m lu n g  
v o n  S tic h p ro b e n  a u s re ic h e n d e r G röße über v ie le  Jah re  h in w e g , m a c h t  
b e im  E is v o g e l in  so fe rn  S c h w ie r ig k e ite n ,  a ls  d ie  Lage de r e in z e ln e n  Brut
h ö h le n  o f t  r e la t iv  ra s c h  w e c h s e lt  und da he r d ie  B e s ta n d s e rh e b u n g  a u f 
g rö ß e re  G e b ie te  a n g e s e tz t w e rd e n  m u ß . N a c h s u c h e  an e in z e ln e n ,  en g  
u m g re n z te n  P lä tz e n  kan n  zu  fa ls c h e n  E in d rü c k e n  fü h re n . D ie  w e c h s e ln d e  
L a ge  de r B ru tp lä tz e  m a c h t ü b r ig e n s  au ch  e in e  ge naue  P u n k tk a r te ,  d ie  
D a te n  a u s  e in e r  R e ih e  v o n  Ja h re n  z u s a m m e n fa s s t,  k a u m  g e n a u e r a ls  
e in e  r e la t iv  g ro b e  R a s te rk a r t ie ru n g . B e is p ie le  von  B e s ta n d s e n tw ic k lu n g e n  
in  g rö ß e re n  G e b ie te n  ge b e n  R E IN S C H  (1 9 7 7 ) ,  T R Ü M M E R  (1 9 7 7 )  u n d  
w e n ig e r  ge n a u  H E IG L  (1 9 7 8 ) ,.  N o rm ie r te  S tic h p ro b e n re ih e n , in  d e n e n  
je w e i ls  nu r 2 Ja h re  u n m it te lb a r  m ite in a n d e r  v e rg lic h e n  w e rd e n , d e u te n  
an  (A b b .  3 ) ,  daß de r B e s ta n d  nach  d e m  J a h rh u n d e rtw e n d e r 1 9 6 2 /6 3  
6 J a h re  la n g  a n s t ie g ,  d ie  Z u w a c h s ra te  gegen E n d e  d ie s e r P e r io d e  a b e r 
a l lm ä h l ic h  a b n a h m . D a m it  e n ts p r ic h t  der V e r la u f  de r B e s ta n d s z u n a h m e  
n a ch  d ie s e m  E in b ru c h  g u t de r lo g is t is c h e n  W a c h s tu m s k u rv e . N a c h  
e in e m  r e la t iv  ra s c h e n  B e s ta n d s rü c k g a n g  p e n d e lte  s ic h  de r B e s ta n d  a u f  
e in  m it t le r e s  N iv e a u  e in .  D e r d ire k te  V e rg le ic h  v o n  2o B ru tp lä tz e n  197o 
und  1977 (A b b .  3 , K u rv e  b ) b e s tä t ig t  in  e tw a  d ie  r e la t iv  s ta b i le  P h a s e . 
D a s  g ü n s t ig e  B i ld  de r B e s ta n d s e n tw ic k lu n g  a u fg ru n d  de r S t ic h p ro b e n  
d a r f  je d o c h  n ic h t  ü b e rb e w e rte t w e rd e n . In das M a te r ia l g in g e n  z . B .  e in ige 
e r fo lg re ic h e  lo k a le  S c h u tz b e m ü h u n g e n  e in  ( z . B .  B A U E R  1 9 7 6 ) .  A n d e r 
e r s e i ts  is t  d e r m e is t  nur aus w e n ig e n  E in z e lp a a re n  b e s te h e n d e  lo k a le  
B e s ta n d  d u rc h  e in z e ln e  E in g r i f f e  ra s c h  v e rn ic h te t .  D ie  hohe R e p ro d u k t io n ' 
ra te  g e s ta t te t  es  je d o c h  d e m  E is v o g e l,  neu e n ts ta n d e n e  B ru tp lä tz e  ra s c h  
zu  b e s ie d e ln  und in n e rh a lb  ku rz e r Z e it  e in e n  neuen  lo k a le n  B e s ta n d  a u f 
z u b a u e n . D ie s  g e h t aus m e h re re n  e r fo lg re ic h e n  A n s ie d lu n g s v e rs u c h e n  
d u rc h  A n g e b o t an g e e ig n e te n  B ru tp lä tz e n  e in d e u t ig  h e rv o r .
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Eisvogel
a Bayern (Stichproben)

A b b . 3

B e s ta n d s tre n d s  d e s  E is v o g e ls  in  B a y e rn , a = n o rm ie r te  S t ic h 
p ro b e n  b e zo g e n  au f 1962 (u n m it te lb a r  v e rg lic h e n  w u rd e n  je w e i ls  
2 J a h re s p a a re ; d ie  W e rte  der fo lg e n d e n  Ja h re  w u rd e n  a u f d ie  a b 
s o lu te  B e s ta n d s g rö ß e  der S tic h p ro b e n  d e s  e rs te n  J a h re sp a a re s  u m 
g e re c h n e t.  W enn  a ls o  a - b  c - d  . . .  W e rte  fü r d ie  e rs te n  b e id e n  
J a h re s p a a re , da nn  e rre ch n e n  s ic h  d ie  e rs te n  3 K u rv e n p u n k te  a ls  
a , b , b * c  u s w . ) .  b 2o B ru tp lä tz e ,  d ie  197o und 1977 k o n 
t r o l l ie r t  w u rd e n . O rd in a te : B e s ta n d s g rö ß e  be zo g e n  au f 1962 = 1 .

©Ornithologische Arbeitsgemeinschaft Werdenfels; download www.zobodat.at



54

Für z .T „  u m fa n g re ic h e  M ita r b e i t  habe ic h  zu  d a n k e n :
H .  B a n d o rf,  W . B a rn ic k e l,  U .  B a u e r, K .  B rü n n e r, A ,  F is c h e r ,  F .  
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