M H#IHUNH&

) IR+ ! X
M 10 1% 2 I+
2 /1 +
3 4%$567
8%&4 (
3 0 8 9&#&
IMARES

H waAaGERMI MG ERN [N



i< = /
= / = < >" ;
/ = = ?
[ @ =
< >" , / = = 2
; < n / n
= ): *p o AL -
3.B>64 3.B>77 3. B>%7 3. B>#67
#C7& B 55&& BD #74& B1 E #7C& 11 B
2>
3 O0F8#)&8#7 54 3 O F8#)&-8#7 54 3 O0F8#)&8#7 54 3 O F8#)&-8#7 54
&C && &C && &C && &C &&
A >0 F8# )&-8#7 54 78 A >0 F8#)&-8#7 54 78 A >0 F8# )&-998 68 &6 A >0 F8# )&-8#7 54 78
96 $C 47 69
* 0 G * 0 G * 0 G * 0 G
H9&#& I*+' (
| A

0. 0.1 2

"t H#$$% & . 3 /0
0* #+ % #%,#-$-#( - . 4 1 #
1 4
1/ # + 0 2
4 o ' 2. 2 4

99



HEHH R HH R

E" HHEHH B

HHHHEH

' " HHHHEH

HHHHHHHH

/ nn

| HEHHHHH B

+ " HEHHHHH R

BHHHHH AR

3 HHHHHHHHH R

RAAHHHHH

A 1111111111110 11 11 1111 111111111111 111

HARRRRH R

+ " HHHHHEH R

/ " HEHHHHH B

HHHHHHHHHHHAAAR AR

2 " HHHHEH

B AR

A BHHHHHH A

HAHH

I HH R

A

0 HHHHEH

AR

| HHEHH R H R

I

99



" #
%%N" &% $°

) / 2
4 6 2 4 +
9 #) 4
20 4
2
20 20 * #)
# 2 2 2 4
4.
"0
4 2
<
*(
+/ /
4 2
<
>
<
< /
/ / K
&$ 3 < <
Iy ) <
)+ L&$-
< >
/ M K
B / #C
< =
/ E /<
i
) 9&&H- +

& (% "#+
HOH#H & & ] " #

# $

"6 22
7+)8 0 20 .
$$#)
2 4
9
2 4 +
0 7*8
2 72 8 4
# 2
"
J  9&&&
>" y
<
<
< /
)3 #CA4-<
) /
+
)+ " L#9-
<
4& <
/
/
DS "y
< <



" "y wn

E" = < m

&# 0N, (-011 11

$- " /
o

6-3 mee

7-B /

#CC& <

9&#& "

" 2

1)

99



" ¥#9 - B
" / B4 - <
> = )A # E /< 3"<
< ; < 48N # #IN !
! I
"on 9&## " / "
.o>" % )/ _n " |
* )#CCB_ " # F /
" A 9- 9&H& "
+" O P ") -
o> % Y-
) +  6#
3

—e— Diadromous, Ireland, River Shannon, 2000s
—O— Diadromous, Ireland, River Shannon, 1990s
—o0— Diadromous, Ireland, River Shannon, 1960s
—=e— Diadromous, Ireland, River Shannon, 1990s
---0-- - Diadromous, Ireland, Waterford Estuary, 2004
---/A - - Diadromous, Germany River Elbe, 2000s
—>— Diadromous, Russia, White Sea, 1960s
---e - - Land-locked, Finland, Lake Hiidenvesi, 1990s
——e—— Land-locked, JSSELMEER

o  Land-locked, MARKERMEER

Length (cm)

Age
<0 2 . 7=
7 &8' (7 $538' (. "7 %$-58' < 7%%8 17 &8
7 58> #7 &8#



Ll |
5 G

il

R A

Al gt e

L

0 4:

44:

#7%$3%,8
'0
#

#)
2

$%-
>

01
2 @
?<

>
# $3,8#

2?2<0 2
7>

99



+

< 9&&9-

)

)

)A 5

ANjuv

17

watertemperatuur (zomer, °C)

(=]
(=)
—

T
o
—

9E"

T T T T T
w e o

19

18

16

15

Mean temperature (°C)

#66Q9&&

02

4.5

)

#CC4-

)i/

0

9&&7- !

)

)3

<A

14

6861

86T

66T

V.61

6961

96T

6S6T

¥S6T

67761

6T

6E6T

vE6T

6261

26T

6161

16T

= Stavoren

606T

12

o © © < N o
—

(Do ) @Inresadwia) Jarem abelane

% 99



JJd*212D J1 . *1 J11 1! .(+3.3( 2.3+

& o
. Ry
i

Fish No5: Waddenzee

Wadden'Sea "~ =

Juvenile 1Jsselmeer

|Jsselmeer *
O

Fish no.3: Spawner IJsselmeer

© Markermeer




SR !
' ) B
)B
" /
9&#&
< 2 "
9% '+ <#H&& " /
9&;/ )& F. 2
! +
/ A S - "
<"/ ' +
" " Q&
) -
1*12 12.J J2E*'2* . (J
! " " /
< )9&&5-
+ " &S$- /
##-
2
/
time: 11:58 15:03 17:50 21:05 21:50 00:05
0r—
4 |-

depth (ft)
®
|

03:19

I
988&4-
/ /
0
;o
"2
" "
B
" )ILs-
)*S2 94 "2
)*S2 #5 o+ "
o
" /
06:01 08:57 11:54

12 p—
16 Lo
48 E ) 990&&<  $OH$- A
" ) 98&5-

99



113 )A 6<

9&&5-
/

"2 #<

J2.*3*2 1*2+E A2+ J11* A**1J 3 22*1J+

Y#Ca4- 1

+ M =y
" / < < - /
"l )A T7<4-1 " | )
/ )/
( = ) - T A
) 9&&$-
#  #9"
4 < < + > + =. ? . #
<= = =.
- #7 # #6 8 ccC 9% $ 6 & 99 6 $55
567
# 98 $ 98 C #54 98 # 9C & 667 5&&
9& 8 #4 4 #4 & 9# 6 #& $ 5% $ 57C
100 = N
P paend ey R R 4.< 1
oo [ B2 BE B " E /<A
80 = S gt PPN I 2 acas B e acas B A Ay
i tet IO o] AR AR L " < L
od ROA BRI )
54){5;- A ey !u </
SOOI s I ey
el B AR #. <L )
PRERET I e B Savivty
ERERERE N Ny 9&&5-
0+ 1+ 2+ 3+ 4+ 5+
Age (years)

9&&$-<

99



Jun

I July

Aupust Oectober

99

YOy [{he) )
Age |
Age 2
.'\]_.’,E 3
Age =3
4 2 !
1opd . < < #CCC)E ™ 9&&8
W Mysis relicta B Chaoborns flavicans O zooplankion [ others
3 " n C
+ " < 9&H#& !
7cm 8-9cm 7cm
100% - 100% -
90% IJsselmeer 20% 4 Markermeer m Other
o Ostracoda
80% 1 80% 1 @ Chydorus_sp_
70% 70% 4 B Scapholeberis_sp_
60% 60% @ Gammaridea
50% 4 50% Daphnia_sp_
@ Mysidacea
40% 40% -
O Cyclops_sp_
30% 30% - 0 Bosmina_sp_
20% 20% 1
10% O 10%
0% T T u T T T 0% T T T T T T
J F M A M J O N F M A M J J A O N
(11) (23) ® ® @41 @
4.= 3 +" o=




3*D +** 2 .J

%
100
. & Cyelopoida g B0
é B Eudiaptomus sp. 5
§ O C. sphaericus é 60
; W L. kindri PR:!
§ @ B. coregoni $
g O B. longirostris E 40
& B Daphnia sp 2 jf
[e] 2
A _ N
" ‘ A 20 7
\ £ EEN 04 : : 4 :
0 Wiz s 28 140703 110803 200003 221003  04.11.03
01.07.03 2507.03 25.08.03 17.09.03 290903 221003 05.11.03
4. = VARV /I VvV W
3") + ;X 9&8&4-
+ ;X )9&&4- 3" / =
)Y#&N- A HE&< <
)TS&N-
" R ) o - "
/ sn
A**1 J *AA *J D
2 / R
A #H#? | .PB #C
B #C4$- 2 " " " <
/ E /<
+
/)" 9&Q8& J2(- /
" #C4%$? (3
#CCC?E ™ 9&&5-
/ /
#C78& YA #9- %
" JE ™" 5 7 + o /

M Copepods

Cladocerans

ORotifers

7672

99



MEAN NUMBER EATEN

99

4 . 0* )"
J2(- 1" M
40 ) _ 8 x n "
/" VZH#+*- > " 6&
29< "
0]
) < #CA4#-
{
1 12 LT3 T4
100 200
TURBIDITY 1w
9
125 125
§ 100 g
£ =
S G
£ 751 T 75
o [=]
2 K
E 50 E 50
(7]
5 o
(8]
E 25 1 E 25
N
i} T T T T T T T T 0 3 ‘ 2 . = : : -

1969 1974 1979 1984 1989 1994 1999 2004 2009

—e— Kornwerd —=— Steile Bank —&— Vrouwezand

iy
(=]

Ilsselmeer

@w
L

doorzicht (secchi-diepte in dm)

mei jul sep

—+—1980-1992 —8—1993-2000 —&—2001-2008

1969 1974 1979 1984 1989 1994 1999 2004 2009

—+—Markermeer =~ —@—Hoornsche Hop
—d— [Imeer —+—Markermeer NO
—B— Gouwzee
10
Markermeer midden
S JE =P — AR A S U S S S S L S S e S A A O S SR
6 e ey e R e e e e e R e T T T e o]

doorzicht (secchi-diepte in dm)

jan mrt

—+— 1980-1992 —=—1993-2000 —&—2001-2008

¥ 9&#H&-

J2(



#CA&

I J3*1 2.0
+
A #8- (
!
/ B 2 2
) - YA #5-
Little Gull

Black-headed Gull

BSmelt
HRuffe
Oredfin perch

Mew Gull OPikeperch
ORoach
Great Black-backed Gull @Eel
Herring Gull mOther
Smew
Red-breasted Merganser
o N N N N N N N N N N N
Common Merganser [roiioimmammm i -IV//////
Great Crested Grebe
0% 20% 40% 60% 80% 100%
A 7B8 2 4 $% # ?C
(. DC 07%%&8 > 4 7%$$8 C # 7 $$58#
#
100%
7 mOther
90% _é EFlounder
80% - @Roach
OPikeperch
70%
ORedfin Perch
60% - mRuffe
50% 4 OoSmelt
40%
30%
20%
10%
ove =l
v > © el
K F W F P
?A 7B8 2 ! 7+
/
/ . < ) /I -
YA #6< #7- 3 /

A #4- 2

07%%8



Feeding flights (%)

Probability of prey capture

SUNSET

1
£
z 2
=1
-l

3

4
£ 100F
5
£ 80
s
1]
E 60
[=}
4]
g 40
g 20
i :
o 0 Ll 1 1 1

0 2 4 6 8 10 12 14 16 18 20 22 24

time of the day
ap - depanture 1 marine (n=132)
frashwater {(n=119}

20 -
3 -, return

&7 7-10 1013 1316 16-19 19-22 >22
Daytime (h)
8 2
2 )B #CC7- A
)
& i
g8 ° ;5 10 1.5 20 25 30
0.8
," _. B o N T -
0.6 - - g ."\
= /I \

- .//”)__——.,__ .
0.4 /r - 7 h
/f " l\

Missed
5

0.5 L0 2,0
Secchi disc transparency at diving location (m)

1.5 2,5 3.0 3.3

99

/
7. + /
) "
) )3 #Ca4

. Common Tern (Sterna hirunde)
_ 0.75
= .
2 R o
3 T
5 051 . o
3 .
E 0.25

0 T T T T T T T T T

8 10 12 14 16 18 20 22
time of day
Fasola et al. 1989
4 < 1 /
2
4c-

1 " " "

" 2
<
/' C$N /| <
" /< " ]
B " " O&H&-



2**+231*1 2 .J

+ " ) U9k 2 S " )B
#CC9- " " & F A
#C- B " #CA&
#CC&
2 " / / )-
" YA 9&-
JA 9 < )y <l < -
/ " + J2
28 169 6 s 40 . s 33 412 1

(i35 b 15 3 2h=d=l A0-Ll | 2]
3 [ 3
4 . = ) - ) - )RS
9&&H- + " = /

Pikeperch (October 2010) Perch BF 2 2
= (
C
C.
22
mC
4
|
7E&8 9 7TE&S 7E&8 9
4.. 3 " " "t )58 $& 2- " )9$58& 2-
) - ok =



32

12 41

58 37 72 68 92 12

18 20

41 20 18

21

19971938 1998

1994 1995 1996 1997 1998 1999

pr=3
L=
T
—l
iy
L=n
[=o}
—h
&
(=21
i
+
= =
= 2 2 2 E = ZE EE E B B
2 a8 S B 8 &S = R e T o~
S o B T o~
-—
) . P e e
R O HEGNT
“.QH.QM.N?Q 8% m ...-F_-..l..fl.i_l.vi.r.l.r.lm “
VAT
il.H.-.i.l..Qlﬂi.‘.*’.f“ .\
e R e e £
ey ettt bt -
a ™
—
wn
o
=
el
3 m
a ——
@ -,
—
—
&
oy
-
o
4 N
—
o
(231
—
o
& .3
K.
(=1 (=] (=3 =] =] (=] (=] (=3 (=] (=1
- FEFEFEF bl
o o o g o o i e e T e Y i S ¥
o @ woT A o @™ O T
- =i

%

A 99 "

.20

)

#C4&

+
I YA o#

9&&H- + "

)
99

A +E*I *+

)
%



16000000

.
9]
°
c
3
=}
[
]

m Carp

14000000

m Bream

O Roach
0O Pike

12000000

@ Smelt

10000000

B Seatrout
O Perch

W Pikeperch
m Eel

8000000
6000000

(B%) sbuipue

O Fish for stocking

4000000

2000000

2¢00c

8661
9661
66T
66T
0661
8861
9861
86T
861
0861
8/61
9/61
v.6T
/61
06T
8961
9961

50

40

o o
@ N

(ey/Bx) Bunards INdD

10

800¢
9002
002
2002
000C
866T
966T
66T
66T
066T
886T
9861
86T
2861
086T
8/6T
9/6T
V.61
2L6T
0L6T
896T

996T
o

geggggeeegegee-”

Ei
(eyseruee) Buuaids [ejuee

6002

-1/

/

#C4C-

< 9&&6

9&8&4  9&H#&

9&8&5< 9&&$< 9&&T7<

J

99



B32+2 < *3.1 A9&#& 3 " + 2 $# " /
" B + #$90 4#$ 493%
B*DJ <2 #Ce6C+ " < A
. ( J
B 3E<A 1<’ <#CC7 > 2
2 $# B+98C096596C
B*DJ <2 #Cé6C+ " <. " A
. ( J
B( +* 1#CC91 >" oo 3
(/ ' #67™
B*E*12< '<J1 B .!'J #C4$ 2 /" <
" " E #980 #6#QH#HT&
Bl(2.J< J #C4$ 2 " E #9$0 99#Q95#
1* (' 9&&# / / /0 ; /
; % % [/ J | 750 6C 79
1.E*12D<1 ,2 E!'2D<9&&502 / U+
- < B..D,*JILJ*J203
! <| #&5B<J. 9< #9% #8&
A+ <B. J <+ J.J< JI #C4C A < /
" + [ < $60 #<
6# 79
11J*1 B #C4a#- * / 2
A +  ##8&0 556 5%&
*I E2D A #CC6 + < )< " < "
)3 -< W+ <" " (" B+
<J (/ <
E.I33 < *JLE J( < J12  J9J 9&&5 *
" " A R + 6#0#4690Q#47&
B J< <9&&9 */ /" E 3 B, 1
! ) <E A B A B 3 0 C7Q#99
J( < J(3< J(' < \+<2 98&&7 2 "
3 3" ) % -E
)9&&7- $450588Q55#
(+3<1J1%J+*)'2< E*+ 9&&5 | " ="
< " < " * A A #B806#6 C
J* BlJ<+<#C4AC 2 ) -0 /AN
A ! 650 ##6Q#5%
JIIE(+! 98&#& * 0 ; I'+1™ <5#C™
3*+ 2< JI*B.. I<|J¥11*]) | #C44 A o
; / / "
" . 760 54# 546
3LI* <LE!1* #CC4 A ] " " r ) <
. AN . - N N nA" <
" <B A _ 3 3
a( *D12< *A P.JJ!" 9&&5 2 " " 0
< < / B

/ 03 ! <l. #&5B<J. 80 $7 66

99



+E. * <+E(E!12B<+ E([*+<[I* *J+2*12 9&&7 + )
- * " "
B <J/ 9&&7
2(3 <1* *(" 9&&9 E" B 3 / [ + %
/J I 7$0 #98 #96
(23*3 < #CCC 2 " < " < " "
& [ " " A B $50 #955Q#9% 4
1 J*11*] I<3*1+ 2< J1*B.. | #CC8 L3*221*A.1*S3.22 . A+*2 $'0%
*(%+)$ BD I*2 *+2%] I*B*+ *ON (S48 J13%E 3'(+ .9%)/,+-,%,$ 2 K kA <2E*
J*2EX! J1+ LR C80568 575
IJD!1< < J1 .PB!'*J #C76 * /
)% - A !' B 880 945$Q945C
1J) < 33 JJ < JJ2<3*2.J*JE 9&&5 +
" A B  65<$67Q%$7C
1JJ < 33 J*J <E.I33 9&&$2 " = R
" A B )9 &&$- 66< $74Q%$49
@2 A
1%+ / +. C&&#098&&4
) 0$74569&&C aJ1l/- 1 #$ 9&#9 1
97 9&& #1 / 1J1
BI E =/ " "999 5" 9&&C 1
/ TN A RN +.% * #78&9%09&&$ /
&C7 1= 97  9&#8 |/
/ "97  #CC7? = / (I

99



I HSHYHE
3;  058R9#8&$&H
1 .y T
- I
0 2"
E O
10 8 9&#&
0 ;
E |
/
G ?
” , 4

99



