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ABSTRACT 

Slagsvold,  To* 1 9 7 7 .  Bird song a c t i v i t y , i n  r e l a t i o n  t o  
breeding c y c l e ,  spring weather and environmental phenology 
- statistical data.  
K .  n o r s k e  Yidsnak.  SeZsk. Mue. Rapport  2002.  Ser. 1977-12. 

Tabels are given showing basic r e s u l t s  from corre- 
lation and linear regression analysis between various song 

a c t i v i t y  variables  themselves and re la t ionships  with spring 
weather and phenophases of the environment; l o c a l i t i e s  i n  
South Nomay 1968- 7LI. 

Tore  S t a g e v o l d ,  ZooZogicaZ I n s t i t u t e ,  UnivereC ty  o f  T ~ o n d h e i m ,  

Rosenborg,  7 0 0 0  Trondhsim, Norway .  





INTRODUCTION 

3 e a s o n a l  v a r i a t i o n  i n  song  a c t i v i t y  o f  f o r e s t  b i r d  

s p e c i e s  i n . S o u t h  Norway was s t u d i e d  i n  1968-74.  The 

p r e s e n t  p a p e r  g i v e s  b a s i c  r e s u l t s  f rom c o r r e l a t i o n  and 

l i n e a r  r e g r e s s i o n  a n a l y s i s  between t h e  s o n g  a c t i v i t y  

v a r i a b l e s  t h e m s e l v e s  and  r e l a t i o n s h i p s  w i t h  s p r i n g  

w e a t h e r  and  phenophases  o f  t h e  e n v i r o n m e n t .  C o n c l u s i o n s  

drawn and f u r t h e r  d i s c u s s i o n  of  t h e  t a b l e s  a r e  g i v e n  by 

S l a g s v o l d  ( 1 9 7 7 ) .  





DEFINITIONS AND ABBREVIATIOlVS 

MPd /Mlo"d 

M I N  dd M l d d  

B 2 0 ,  B80 

B U D  

LEAFING 

S t a g e  0 .58  

o f  0ncop:;is 

S t a g e  1 - 2  

o f  M. morio 

r 

n  

F i x  d a t e  r 

t h e  p l o t  a t  R@a 

t h e  p l o t s  i n  S @ r k e d a l  

t h e  plots a t  Trondheim ( T i l l e r  and Bra t sbe rg )  

t h e  p l o t s  i n  V a l d r e s  

t h e  d a t e  o f  t h e  f i r s t  maximum of s o n g  a c t i v i t y  

t h e  d a t e  o f  t h e  s e c o n d  maximum o f  s o n g  a c t i v i t y  

t h e  d a t e  o f  t h e  minimum o f  s o n g  a c t i v i t y  d u r i n g  

t h e  p e r i o d  between M 1  and M 2  

t h e  date when t h e  g r a p h  r e a c h e s  3 0 %  and  6 0 % ,  

r e s p e c t i v e l y ,  o f  t h e  v a l u e  o b t a i n e d  a t  M 1  f o r  

t h e  f i r s t  t i m e  

t h e  d a t e  when t h e  g r a p h  h a s  a v a l u e  t h a t  c o r r e -  

sponds  t o  60% and  3 0 % ,  r e s p e c t i v e l y ,  o f  t h e  

v a l u e  o b t a i n e d  a t  M 1  f o r  t h e  l a s t  t i m e  

t h e  s i z e  o f  M 2  i n  p r o p o r t i o n  t o  t h e  s i z e  a t  M 1  

t h e  s i z e  o f  M I N  i n  p r o p o r t i o n  t o  t h e  s i z e  a t  M 1  

t h e  d a t e  when 2 0 %  and  8 0 % ,  r e s p e c t i v e l y ,  o f  t h e  

p l o t  i s  f r e e  f rom snow i n  s p r i n g  

t h e  mean d a t e  on which t h e  t i p s  o f  t h e  b i r c h  

l e a v e s  p r o t u d e  2 mm beyound t h e  bud s c a l e s  

t h e  mean d a t e  on which t h e  p e t i o l e s  o f  t h e  b i r c h  

l e a v e s  are v i s i b l e  for t h e  f i r s t  t i m e  i n  s p r i n g  

t h e  mean d a t e  o n  which t h e  b i r c h  l e a v e s  a t t a i n  

7 5 %  o f  t h e i r  final length ( c f .  S l a g s v o l d  1 9 7 6 a )  

t h e  d a t e  on which t h e  mean b r e a d t h  o f  t h e  c a r a p a c e  

( v e r t e x )  measured  a c r o s s  t h e  e y e s  r e a c h e s  0 . 5  8  mm 

t h e  d a t e  on which t h e  femur length o f  Mitopus 

morio a t t a i n s  t h e  mean f o r  t h e  j u v e n i l e s  s t a g e s  

1 and  2 

s i m p l e  c o r r e l a t i o n  c o e f f i c i e n t  

sample  s i z e  

t h e  r v a l u e  f o r  a  r e l a t i o n s h i p  i n  which  t h e  tempe- 

r a t u r e  o r  p r e c i p i t a t i o n  r e c o r d e d  o v e r  a  c e r t a i n  

p e r i o d ,  terminating on a  f i x e d  date ,  forms t h e  

i n d e p e n d e n t  variable (cf. S l a g s v o l d  1 9  76b) 



C r i t r  t h e  h i g h e s t  r ( a b s o l u t e )  v a l u e  o b t a i n e d  f o r  

t e m p e r a t u r e  o r  p r e c i p i t a t i o n  as t h e  i n d e -  

penden t  v a r i a b l e ,  f o r  p e r i o d s  o f  v a r y i n g  l e n g t h  

f o r  which t h e  s t a r t i n g  a n d  t e r m i n a t i o n  d a t e s  

were  t e s t e d  ( c f .  S l a g s v o l d  1975a  and b ) .  



T a b l e  I .  C o r r e l a t i o n  c o e f f i c i e n t s  for t h e  r e l a t i o n s h i p  

between c e r t a i n  s o n g  v a r i a b l e s  and the t i m e  of t h e  f i r s t  song 

peak ( M l ) .  S i g n i f i c a n t  v a l u e s  shown i n  i t a l i c s .  ( F o r  key 

see DEFINITIONS AND ABBREVIATIONS.) 

S p e c i e s  n  M I N  M 2 L6  0 L 3 0  M 2 d d /  
M l d d  

Anthus  t r i v i a l i s  

Prune ZZa moduZaris  

S y  Zv ia  a t r i c a p i Z Z a  

P h y  Z loscopus  t r o c h i Z u s  

ReguZus r e g u t u s  

FiceduZa hypo Zeuca 

E r i t h a c u s  rubecuZa 

Turdus  p i  Z a r i s  

Turdus  meru la  

Turdus  i Ziacus  

Turdus  p h i  Zome Zos 

Parus  montanus 

Parus  a t e r  

Parus ma jor  

C e r t h i a  fami  Z i a r i s  

F r i n g i  Z Za coe Zebs 

F r i n g i  ZZa m o n t i f r i n g i Z Z a  

Cardue Z i s  s p i n u s  

Community 



T
a

b
le

 1
1
.
 

R
e

g
r

e
s

s
io

n
 
c

o
e

f
f
ic

ie
n

ts
 b

e
tw

e
e

n
 

s
o

n
g

 v
a

ri
a

b
le

s
 

a
n

d
 

sn
o

w
 

d
is

a
p

p
e

a
r

a
n

c
e

, 
b

i
r

c
h

 p
h

e
n

o
p

h
a

s
e

s
 

a
n

d
 s

ta
r

t 
o

f 
g

ro
w

th
 b

y
 M

it
o

p
u

s 
m

o
ri

o
. 

S
ig

n
if

ic
a

n
t 

v
a

lu
e

s
 

sh
o

w
n

 
i

n
 i

t
a

l
i
c

s
. 

F
o

r
 t

h
e

 d
a

te
 
o

f 
th

e
 

f
ir

s
t 

s
o

n
g

 m
ax

im
u

m
 

t
h

e
 w

h
o

le
 

r
e

g
r

e
s

s
io

n
 

e
q

u
a

ti
o

n
 
i
s

 g
iv

e
n

. 
T

h
e

 
d

a
te

s
 r

e
f
e

r
 t

o
 a

 
b

a
s

e
li

n
e

 o
f 

M
a

rc
h

 
1
 =

 
1
.
 

n 
i
s

 t
h

e
 n

u
m

b
e

r 
o

f 
r

e
c

o
r

d
s

 
u

s
e

d
 

i
n

 t
h

e
 

re
g

re
s

s
io

n
,e

x
e

-e
p

ti
n

g
 

th
o

s
e

 
i

n
 t

h
e

 t
w

o
 r

ig
h

t-
 

h
a

n
d

 
c

o
lu

m
n

s,
 

v
iz

. 
n
 

= 
5

-1
6

 
f

o
r

 L
E

A
F

IN
G

 
a

n
d

 n
 

= 
5

-1
1

 
f

o
r

 S
ta

g
e

 1
-2

 
o

f 
M

. 
m

o
ri

o
. 

(
F

o
r

 k
e

y
 s

e
e

 

D
E

F
IN

IT
IO

N
S

 
A

N
D

 
A

B
B

R
E

V
IA

T
IO

N
S

. 

V
a
ri

- 
B

2
0

 
B

8
0

 
B

U
D

 
B

P
 

L
E

A
F

- 
S

ta
g

e
l-

2
 

V
a

r
i-

B
2

0
 

B
8

0
 

B
U

D
 

B
P

 
L

E
A

F
-S

ta
g

e
l-

2
 

a
b

le
 

I
E
G
 

o
f 

M
. 

a
b

le
 

IN
G

 
o

f 
M

. 
m

o
ri

o
 

m
o

ri
o

 
A

n
th

u
s 

tr
iv

ia
li

s
 n

=
1

0
 

T
u

rd
u

s 
p

il
a

r
is

 
n

=
1

0
 

F
3

0
 

l
 

.l
6

 
.2

6
 

.l
9

 
.3

2
 

-.
2

2
 

F
3

0
 

.8
0

 
.7

9
 

1
.0

2
 

.8
9

 
.8

0
 

1
.2

6
 

F
6

0
 

.
l

4
 

.
l

2
 

.3
4

 
.2

4
 

.l
9

 
-.

2
3

 
F6

U
 

.7
3

 
. 7

3
 

.9
4

 
. 8

0
 

. 7
4

 
1

. 
2

2
 

M
1

 
.1

8
x

 
.1

5
x

 
.2

4
x

 
.1

9
x

 
.1

8
x

 
-.

3
1

x
 

M
1

 
.6

7
x

 
.5

9
x

 
.9

3
x

 
.8

0
x

 
.6

3
x

 
1

.
2

1
~

 
t7

3
.5

 
t7

4
.1

 +
6

6
.6

 
t6

8
.7

 
t6

7
.4

 
t1

0
9

.9
 

t3
2

.4
 

t3
2

.2
 

+
4
.
2
 

+
8

.3
 

t1
2

.2
 

-3
9

.6
 

M
in

 
.0

9
 

.l
2

 
.

l
0

 
-

0
8

 
-.

0
0

 
M

in
 

.6
0

 
.6

1
 

.8
5

 
.6

8
 

.S
6

 
1

.1
4

 
M

2 
-

2
3

 
.2

5
 

.3
4

 
.2

7
 

.2
1

 
M

2 
.2

1
 

.2
0

 
.2

3
 

-
1

8
 

.0
5

 
.3

3
 

L
6

0
 

.4
3

 
.

l
8

 
.4

8
 

.4
6

 
.5

1
 

.2
9

 
L

6
0

 
.6

6
 

.5
2

 
.8

7
 

.7
6

 
.5

5
 

.8
4

 
L

3
0

 
-

4
7

 
.4

8
 

.7
1

 
.5

9
 

.2
8

 
.9

4
 

L
3

0
 

.6
0

 
.4

6
 

.9
5

 
.8

8
 

. 7
7

 
.9

1
 

P
ru

n
eZ

Z
a

 
m

o
d

u
la

ri
s 

n
=

2
0

 
T

u
rd

u
s 

il
ia

c
u

s
 n

=
1

8
 

F
3

0
 

.6
3

 
.5

9
 

.6
7

 
.6

3
 

.6
8

 
. 7

4
 

F
3

0
 

.7
7

 
.7

0
 

.8
4

 
.7

9
 

.8
2

 
1

.0
0

 
F

6
0

 
. 7

6
 

. 7
0

 
. 7

9
 

. 7
4 

. 7
4

 
.9

6
 

F
6

0
 

. 8
2

 
. 7

2
 

.9
1

 
. 8

4
 

. 7
8

 
1

.0
7

 
M

1
 

.5
6

x
 

.5
3

x
 

.5
6

x
 

.5
0

x
 

.4
9

x
 

. 8
5

x
 

M
1

 
.8

5
x

 
.8

1
x

 
.9

6
x

 
.8

5
x

 
. 7

5
x

 
.8

9
x

 
t3

6
.4

 
t3

4
.3

 
t2

7
.9

 
t2

9
.5

 
t2

2
.4

 
-1

1
.8

 
+

1
7

.9
+

1
3

.4
 

-3
.1

 
-.

6
 

-4
.0

 
-1

8
.5

 
M

in
 

.4
4

 
.4

1
 

. 7
2

 
-

6
0

 
.4

2
 

.l
7

 
M

in
 

.5
3

 
-

5
1

 
.6

4
 

. 5
6

 
.4

4
 

.6
0

 
M

2 
.0

5
 

.0
1

 
.2

1
 

-
1

6
 

-
0

5
 

-.
4

9
 

M
2 

.2
1

 
.

l
9

 
.3

2
 

.2
8

 
.2

3
 

.3
4

 
L

6
0

 
.3

2
 

.5
2

 
.4

3
 

.2
7

 
-

4
1

 
.4

4
 

L
6

0
 

1
.5

0
 

1
.5

2
 

1
.7

4
 

1
.4

9
 

1
.3

2
 

1
.8

6
 

L
3

0
 

-
.l

0
 

-
.0

1
 

-
.
l
1

 
-

.l
0

 
-

0
3

 
.4

6
 

L
3

0
 

-
6

5
 

. 7
0

 
. 7

1
 

.6
2

 
.5

1
 

. 8
4

 

S
y 

Z
v

ia
 

a
tr

ic
a

p
iZ

Z
a

 n
=

5
 

T
u

rd
u

s 
m

e
ru

la
 

n
=

6
 

F
3

0
 

1
.1

4
 

.9
6

 
2

.6
2

 
2

.3
8

 
F

3
0

 
1

.1
9

 
.9

4
 

1
.9

0
 

1
.5

4
 

F
6

0
 

.5
2

 
.3

2
 

.5
8

 
.6

9
 

F
6

0
 

1
.0

3
 

.7
9

 
1

.8
3

 
1

.4
5

 
M

1
 

4
 

.2
2

x
 

.2
7

x
 

.4
3

x
 

M
1

 
. 8

4
x

 
.6

8
x

 
1

.
4

7
~

 
1

.
2

7
~

 
+

7
5

.7
 

+
8

4
.1

 
+

7
9

.1
 

+
6

6
.4

 
+

1
9

.7
 

+
2

2
.9

 
-3

4
.7

 
-3

0
.0

 
L

6
0

 
.9

6
 

.9
4

 
2

.4
0

 
1

.9
3

 
M

in
 

.3
2

 
.l

9
 

.2
2

 
.2

2
 

L
3

0
 

.7
2

 
.6

6
 

2
.0

0
 

1
.7

6
 

M
2 

-.
4

5
 

-
.4

1
-

1
.3

1
-

1
.0

9
 

L
6

0
 

-.
8

4
 

-.
7

1
 

-1
.4

5
 

-1
.4

5
 

L
3

0
 

-.
8

5
 

-.
7

4
 

-1
.7

6
 

-1
.6

7
 



cow x L D m w r l z t  CO X L O r l a 3 0  
W a c O c 0  = - O m O  C V 0 7  . m 3 0  

. h a . .  . M b  . . .  . . .  
I w N d  I l rim 

I 

m 3 O X N O O L D C O  
4 + N W  . h l m h l o  
I I  . * W m . .  . .  
F; l .l+ I c u r l  

4- 



N C O  xmcocucom 
LOQh . W r l O c n  . . h r . .  . . .  

I  I d  
m  
rl 
I I 
C - i o , x o a C O V ) m  

W W C O  . m r I o o  . .  & d . . . .  
l4 .$ l drl 
!4 
*.$ c o m x m r r 3 0 c u  
b 3-3 -Q - w m C n o  
X . . h r . . .  . .  
-4 .d I rl 

(f: + 
.+ w h x r l w r l r - m  
-W h m m  . m ~ ~ m 3 -  
F: . . a m . .  . .  
0 . +  I r l r l  
E 

c3 c u i r  X m ~ o m b  
d QCOW . W r l O ' O  
l4 . . a m . .  . .  
'S N I r l r l  
b + 
E: 

W F  X f  C n F O h  
r n F d  .coCncutr . .  . ' C O N . .  

rl * m  m  cy + 

c o o ,  x r l w m 3 o ,  
wcgcy . W C O U 3 W  . . W m . .  . 
W . m  + 

co X W N C n f  U3 
O C O  .mr-CJU3 

. - W . .  . .  
I . + d  d 

W N  X r - n 3 r - L n N  
O d Q  . W O C O C O  . . a f . .  . .  
rl l . r i w r l r l r l  + 

cn 
1 1  o r - X r n m o m h  
C cnr -m . m l n m ~ 3  . . T U 3 . .  . .  

rl - 3  rl W 
k + 
Q 
'('3 m *  x C n m r - r l w  

c o m a  . m m j h  
E .=to . . 

rl .V) rl W 
cr) + 
X 





T a b l e  I V .  C o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  between M 1  and 

p r e c i p i t a t i o n  i n  Sq5rkedal; d e t a i l s  as i n  T a b l e  111. 

S p e c i e s  
N o .  of 
y e a r s  

Fix d a t e  r. ~ e r i o d  l e n g t h  

Parus 
major  

Turdus  
i Z iacus  

E r i t h a c u s  
rubecuZa 

Turdus  
p h i  Zome 20s  

P k y  ZZoscopus 
t r o c h i  l u s  

FiceduZa 
hypo Zeuca 

Community 6 -12 -41 .44 .42 -41 



T a b l e  V .  Correlation coefficients obtained between the d a t e  of 

the first song maximum (M11 and t empera ture  and precipitation 

dur ing  v a r i o u s  per iods  i n  spring, a l l  plots and y e a r s  (1968-74). 

Fixed dates were the mean dates for M 1 .  S i g n i f i c a n t  v a l u e s  a r e  

shown in italics. (For key see DEFINITIONS AND ABBREVIATIONS.) 

Tempera ture  P r e c i p i t a t i o n  

Fix date P, period l e n ~ t h  Fix date r, period l e n p t h  

Species " 10 20 3 0 4 0  50 10 2 0 3 0 4 0 5 0 

Anthus 
t r i v i a l i s  10 -.34 -.33 - .29  - . 3 3  -.36 - . 2 2  -.27 -.l8 -.l6 -.05 

Prune Z Za 
moduZaris 19 -.Q4 -.S5 -.S8 -.65 -.62 - .05 - .04 - . 0 3  -.01 -.03 

Sy Zvia 
a t r i o a p i Z L a  5 -.54 - . 5 2  36 -.S1 -.70 . 28 -.44 -.66 - . 3 9  -.l5 

Phy ZZoacopua 
f r o c h i t u s  17 -.24 -.l6 -.23 -. 34 -.h0 - . S 8  - . c 6  -.48 -.27 -.l2 

Turdus 
p i t a r i s  10 -. 77 -. 7 3  -. 7 1  -.63 -. 68 -.51 - . 24  - .00  - . 2 9  - .  51 
Turdus 
me PU Za 

Turdus 
iZ iacu8  1 8  -. 75 -. 7 8  -. 74 -. 7 8  -. 81 -.06 -.l9 -. 3 3  -, 34 - ,  34  

Turdue 
phiZometo8 1 6  -. 75 -. 79 -. 7 4  -. 73 -. 73 -.l6 -.25 -.l9 - . l 4  -.l5 

Par us 
major 

PringiZZa 13 - . T O  
m o n t i f r i n g i  Z l a  -. 82  -. 79 -. 79 -. 72 - .09 -.l7 -.l3 -.06 -. 1 8  

Community 20 -. 4 8  -. 7 7  -. 83 - . 8 1  -. 85 - . 3 8  - . 3 6  -. 30 -.26 -. 34 
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T a b l e  V I I .  C o r r e l a t i o n  c o e f f i c i e n t s  o b t a i n e d  b e t w e e n  t h e  p r o -  

p o r t i o n a l  s i z e  of  t h e  s e c o n d  s o n g  m a x i m u m  i n  r e l a t i o n  t o  t h e  s i z e  

of  t h e  f i r s t  p e a k  ( M 2 d d / M l d d ?  and t e m p e r a t u r e  a n d  p r e c i p i t a t i o n  

d u r i n g  v a r i o u s  p e r i o d s  i n  s p r i n g ,  each p e r i o d  t e r m i n a t i n g  o n  t h e  

m e a n  d a t e  o f . M 2 .  D a t a  f o r  a l l  p l o t s  a n d  y e a r s ,  1 9 6 8 - 7 4 .  S i g n i -  

f i c a n t  v a l u e s  s h o w n  i n  i t a l i c s .  ( F o r  k e y  see  D E F I N I T I O N S  AND 

ABBREVIATIONS.) 

T e m p e r a t u r e  P r e c i p i t a t i o n  

S p e c i e s  F i x  d a t e  r ,  p e r i o d  l e n g t h  F i x  da t e  r ,  p e r i o d  l e n g t h  

1 0  2  0  3  0  4  0  5 0  1 0  2 0  3  0  4  0  5 0 

Anthus  
t r i v i a z i s  1 0  . 6 2  . 6 3  . 4 9  . 5 0  . 4 4  -. 6 9  -. 83 - . 4 4  - . 4 3  - . 4 g  

Prune 2 Za 
moduZaris  2 0  . 0 6  -.Q1 

S y  Zv ia  
a t r i c a p i Z Z a  5 - . E 0  - . 8 3  - 0 7 0  - . 6 5  - . 5 7  - . 2 7  - . 7 5  - . 6 9  - . S 6  - . l 6  

Phy Z Zoscopus 
t r o c h i Z u s  1 7 - . 3 3  - . 4 5  - . 4 6  - . 4 3  - . 4 4  - . 2 0  . 3 3  

E r i t h a c u s  
rubecuZa 

Turdus  
p i  Z a r i s  

Turdus  
meru la  

Turdus  
i Ziacus  

Turdus  
phiZomeZos 1 6  - . 3 9  - . 2 3  - . 2 6  - . 2 6  - . 2 6  

Parus 
montanus 

Par u s  
a t e r  

Parus 
major  

C e r t h i a  
f a m i l i a r i s  5  

F r i n g i  Z Za 
coe Zebs 2 0  - . 3 5  - . 2 3  - . 2 8  - . 2 5  - . 2 1  - . O S  - . l 2  - . 0 3  - . 0 7  -.l1 

F r i n g i  Z Za 
m o n t i -  
f r i n g i Z Z a  1 3  - . 2 8  - . 4 7  - . 4 7  - . 4 7  - . 5 0  

Cardue l i s  
s p i n u s  1 7  - . 2 6  - . 2 1  - . 2 6  - . 2 1  - . l 8  - . 0 1  . 3 9  

C o m m u n i t y  2 0  . l 2  . l 0  . 0 9  . 0 9  . l 3  . l 5  . 0 3  . 0 4  - . 0 4  - . 0 1  
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