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Name and symbol Size (ha) Years of study
1. House estate “Bronowice Nowe” – BN
2. House estate “Por���������
3. House estate  “M. Konopnicka” – OK
4. House estate “A. Mickiewicz” – OM
5. Villa quarter – DW
6. Old city – SM
7. Ludowy Park – PL
8. Museum of Lublin Countryside – MWL
9. Botanic Garden – OB
10. Wooded area “Czechów” – LC
11. Bronowicki Park – PB
12. Saski Garden – OS
13. Akademicki Park – PA
14. Kalinowszczyzna Cemetery – CK
15. Majdanek Cemetery – CM
16. Lipowa St. Cemetery – CL
17. Unicka St. Cemetery – CU
18. Allotment garden “T. Ko	
��
���������
19. Allotment garden “A. Mickiewicz” – MI
20. Allotment garden “��
���	
�����
������
21. Allotment garden  “Podzamcze” – PO
22. Litewski Square – PLL
23. Podzamcze Park – PP
24. “Kra�
�����
����������
25. “Betonowa” square – SB
26. “Dworzec P�����
����������
27. “D������
����������
28. “Peowiaków” square– SP
29. “Wspólna” square – SW
30. “Farbiarska” square – SF
31. “ ���!�"�
����
�����������
32. “Krochmalna” square – SK
33. “Ewangelicka” square – SE
34. “Unia” square – SU
35. “S��#���$��$�����
�����������
36. Wasteland of “Orkana” – NO
37. Wasteland of “Jutrzenki” – NJ
38. Wasteland of “S����
��������%�
39. Fields of “Diamentowa” –  PD
40. Fields of “Diamentowa/Samsonowicza” – DS
41. “LSM” ravine – WL
42. “Por�������&������'�
43. “Czechów” ravine – WC
44. “��������&������'�
45. “Rusa�����
����������
46. “Bystrzyca” meadows – �(
47. “Solidarno	
���&��������)�
48. Open area “Chod*������+,
49. Car’s Factory – FS

11.5
10.0
18.7
39.0
13.4
10.6
30.1
24.5
18.0
6.0
2.5
12.9
5.5
2.7
16.4
18.4
11.0
12.6
14.0
8.2
34.1
1.6
5.4
1.2
0.4
2.0
0.6
1.2
0.6
0.2
0.7
1.0
0.5
0.8
1.2
7.0
10.0
10.0
5.0
12.0
45.0
23.4
24.0
17.0
11.2
28.0
17.0
14.5

129.0

1992/1993
1992/1993
1992/1993
1992/1993
1994/1995
1994/1995

1988/1989-1990/1991
1994/1995

1990/1991, 1994/1995
1990/1991

1988/1989-1990/1991
1988/1989-1990/1991
1988/1989-1990/1991
1988/1989-1990/1991

1990/1991
1988/1989-1990/1991
1988/1989-1990/1991

1992/1993
1992/1993
1992/1993
1992/1993

1992/93, 1994/95, 1997/98
1992/93, 1997/98

1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1997/1998
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1996/1997
1992/1993

����	�-
��	�������%��	�������������	�����������%�������-J�0���-?J(-���
�76J8>�����#��
�$�-..8���-..6���-..6���(??-
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Species BN
11.5 ha

OP
10.0 ha

OK
18.7 ha

OM
39.0 ha

DW
13.4 ha

SM
10.6 ha

Accipiter nisus
Perdix perdix
Columba livia
Streptopelia decaocto
Dendrocopos syriacus
D. minor
Erithacus rubecula
Turdus merula
T. pilaris
T. philomelos
Regulus regulus
Parus caeruleus
P. major
Certhia brachydactyla
Pica pica
Corvus monedula
C. frugilegus
Sturnus vulgaris
Passer domesticus
P. montanus
Fringilla coelebs
F. montifringilla
Carduelis chloris
C. carduelis
Pyrrhula pyrrhula
Coccothraustes coccothraustes

+

8.6
262.6

+
+

57.2

1.0
9.7
+

1.1
76.1

302.5
+

366.5
+

+

+

1.6

2.4
35.1
60.7

42.4
9.4
+

+

2.5
24.9

6.3
+

1.1
26.3

1.4
41.3

251.3
12.8

146.6
31.2

1.6

22.8
40.0

+
+

0.9
6.7

+
2.0
18.2

+
5.7
9.4

317.0
4.7

113.2
4.1

+
2.3
+

0.6
+

4.2

+
0.3

2.6
11.9

3.7
10.0
90.8

39.5
5.4

+
4.4
0.5

154.2
13.4
0.3

+
1.1
11.1

.7
14.2

6.1
8.2
40.6

+
143.5

+
1.0

+
+

2.5
1.4

Total species
Density (ind./10 ha/census visit)

16
1085.3

9
151.6

13
547.3

21
547.6

13
173.3

19
399.2
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Species

Density,
ind./10

ha/census
visit

Dominance,
%

Perdix perdix
Phasianus colchicus
Columba livia
Streptopelia decaocto
Troglodytes troglodytes
Turdus merula
T. pilaris
Parus caeruleus
P. major
Certhia brachydactyla
Pica pica
Corvus monedula
C. frugilegus
C. corone
Passer domesticus
P. montanus
Carduelis chloris
C. carduelis
Pyrrhula pyrrhula
Coccothraustes coccothraustes

0.3
0.1
0.8
0.1
+

0.5
1.3
0.2
5.5
+

0.5
4.4

15.7
0.1
1.5
2.6
0.1
1.1
+
+

0.9
0.3
2.3
0.3
+

1.4
3.7
0.6

15.8
+

1.4
12.6
45.1
0.3
4.3
7.5
0.3
3.2
+
+

Number of wintering species
Ind./10 ha/census visit 34.8

20

����	�8

����	���"��&�%������%���
�������������������	���+3,1���
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�����������	�������
1�+#��
�$��(??81
fJTIKK�HGJ^HVIH�\FIS�JIEVBRMJHCNIFY�\HBRMFYQJ
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Species
PL

(30.1
ha)

MWL
(24.5
ha)

OB
(18.0
ha)

LC
(6.0
ha)

PB
(2.5
ha)

OS
(12.9
ha)

PA
(5.5
ha)

CK
(2.7
ha)

CM
(16.4
ha)

CL
(18.4
ha)

CU
(11.0
ha)

Anas platyrhynchos
Accipiter gentilis
A. nisus
Buteo buteo
B. lagopus
Falco columbarius
Perdix perdix
Phasianus colchicus
Columba livia
Streptopelia decaocto
Athene noctua
Strix aluco
Asio otus
Picus viridis
Dendrocopos major
D. syriacus
D. medius
D. minor
Bombycilla garrulus
Troglodytes troglodytes
Prunella modularis
Erithacus rubecula
Turdus merula
T. pilaris
T. philomelos
T. viscivorus
Regulus regulus
Parus palustris
P. montanus
P. ater
P. caeruleus
P. major
Sitta europaea
Certhia familiaris
C. brachydactyla
Pica pica
Corvus monedula
C. frugilegus
C. corone
Sturnus vulgaris
Passer domesticus
P. montanus
Fringilla coelebs
F. montifringilla
Carduelis chloris
C. carduelis
C. spinus
C. cannabina
Pyrrhula pyrrhula
Coc. coccothraustes
Emberiza citrinella
E. schoeniclus

+
+
+

+

14.6

+
0.2
0.1
+
+
+

+
+

1.8
0.8
+

+
+

2.5
13.8
0.1
+

0.3
5.4
+

37.6
2.0
+
+

1.3
0.6

0.3
3.5
4.4

10.0
0.5

+

0.2

3.0
0.9

+

+

0.9

+
0.9

3.0
8.9

9.8
20.1
21.9
1.4

5.7
9.6
1.1

0.7
+

6.8
+

5.0
+

+

0.5

+
3.1

0.7

0.5
0.5
0.2

0.2

0.1

3.0
1.0

0.1

0.4

6.4
20.7
1.7
+

0.2
9.6

16.0
19.8
2.5
+
+

1.7
0.8

0.3

2.5

7.2
0.2

+

+
+

2.1

16.8
29.8

11.3

35.5

+

+

4.5

10.2

0.5
+

0.1
+

0.3
+

1.9
12.0
0.2
+

0.1
1.8
+

66.7

3.7
+

+
+

2.2
0.1

+
+

6.9

0.3

0.1
0.2
+

0.1
+

+

1.9
+

+

2.6
15.3
1.1
+

0.2
0.8
6.2
57.0

+
+

3.8
0.2
+

+

+

3.3
+

+

2.3

+
0.1
+

+
+

+
3.6
1.3

+

+
+

2.3
18.1

+
0.2
2.8
+

61.3
+

+
+
+

0.2

0.6
+

7.1
0.1

+
+

3.5

+
+

+
0.2
6.3

0.8
6.2

0.9
12.4
64.4

+
0.2
3.8

0.9

0.3
+

+

+

2.5

+
1.4

12.0

+

+
+
+

+
1.9

3.3
0.8

10.3

0.8
+

25.4
4.8

22.9

6.4
3.6

+
3.1
+
+
+

0.6
+
+

+

+

7.5

+
+
+

0.2

0.1
+

1.1
0.1

+
1.2
0.3

0.6

1.5
2.6
9.5
0.8
+

0.3
2.0
0.5

61.3
+
+

0.2
+

0.1
+

8.7

1.3
+
+

0.1

0.5

0.1
1.0
+

0.2
0.2

+
+

+
0.2
+

0.7

5.0
1.3

11.9

0.1
0.1
4.0
4.1

60.2
0.3
+

2.0
0.6

1.6
+

8.0

2.4
+
+

Total species
Ind./10 ha/census visit

36
98.0

24
43.8

31
51.2

11
62.0

21
330.4

30
210.3

29
188.4

19
619.6

30
35.8

34
181.2

31
153.3
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n
Species %

total as dominant
Accipiter nisus
Columba livia
Streptopelia decaocto
Strix aluco
Dendrocopos syriacus
Bombycilla garrulus
Erithacus rubecula
Turdus merula
T. pilaris
Parus caeruleus
P. major
Sitta europaea
Certhia brachydactyla
Pica pica
Corvus monedula
C. frugilegus
C. corone
Sturnus vulgaris
Passer domesticus
P. montanus
Fringilla coelebs
Carduelis chloris
C. carduelis
Pyrrhula pyrrhula
Coc. coccothraustes

+
6.1
4.7
+
+
+
+

0.2
1.9
2.7
7.6
+
+

0.9
10.4
47.4

+
+

14.9
1.6
+

0.7
+

0.3
0.4

2
6

14
1
3
1
2
6
7

14
14
1
2

11
14
14
1
4

12
7
2
6
1
5
5

4
5

1
2
10

1
7
14

9
1

1

Total species
Number of species on

single plot/average

25

5–22/12

����	�6

����	���"��&�%������%���	����	��������@���	���%�4�����
+���-0�8���1
fJTIKK�HGJ^HVIH�]DIRMHCNIFY�WHBRJ�aZUCJIH
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Species KO
12.6 ha

MI
14.0 ha

O�

8.2 ha
PO

34.1 ha
Anas platyrhynchos
Accipiter nisus
Perdix perdix
Phasianus colchicus
Columba livia
Streptopelia decaocto
Dendrocopos major
D. syriacus
D. medius
D. minor
Troglodytes troglodytes
Erithacus rubecula
Turdus merula
T. pilaris
Parus montanus
P. caeruleus
P. major
Certhia brachydactyla
Pica pica
Corvus monedula
C. frugilegus
C. corone
Sturnus vulgaris
Passer domesticus
P. montanus
Fringilla coelebs
F. montifringilla
Carduelis chloris
C. carduelis
C. spinus
C. cannabina
Pyrrhula pyrrhula
Coc. coccothraustes
Emberiza citrinella

+
+

2.4

+

+
+
+
+

5.7
0.6
2.1
17.3
0.3
8.6
0.8
11.0
0.5

5.9
13.4

+
+
+

1.9
1.4
+

+
0.3
+

1.0

+

+
+

0.9

2.7
32.1

6.0
3.2
77.0

+
+

1.9
10.5
1.8
+
+
+

+
+

0.8
+

7.0

+

+
1.5
2.9
0.6
1.2
13.0

6.2
+

12.5
0.5

22.6
0.8

+
+

+
0.9

0.1
8.4
1.1
+

0.2

0.1
+

+
0.4

0.9
9.0

7.6
0.5
31.3
0.5

1.2
8.5
0.1

+
0.3

+

+

Total species
Density (ind./10
ha/census visit)

25

72

23

137

20

71

22

70

����	�0

����	���&�%������%���	�������	���"��
	������4�����
,�	��	��
���������+�&	��/�M1���	�������
��,��������%���	���	���J
�		�����	�-�+#��
�$��(??81
fJTIKK�HGJ^HVIH�BHEFGSP�VWHBRQFG�G�aZUCJID
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O

7.
0 
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N

J
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.0
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.0
 h

a
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D
5.

0 
ha

D
S
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.0
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a

W
L

45
.0
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a

W
P

23
.4

 h
a

W
C

24
.0
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a

W
�

17
.0

 h
a

SR
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.2
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a
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�

28
.0
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a
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.0

 h
a

U
C

14
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+ 1.
4

1.
4

2.
4

24
.1

10
2.

4
+ +

+ + 1.
5

1.
4

8.
8

23
.2

+ + + 3.
5 + + 2.
3 + 2.
0 +

+ + + + 2.
9

1.
8

7.
3

40
.7 +

4.
2

0.
4 + 0.
4

2.
1

12
.2

3.
9

7.
3

56
.0

1.
2

0.
1

0.
2 + + + + 0.
1

32
.1 + + 1.
1

5.
5

2.
4

8.
5

66
.2 + 1.
0

1.
2 + 0.
6

1.
9

1.
9

6.
1

25
.0

+ 1.
4

0.
4

0.
1 + 4.
2 + 0.
8

7.
4

2.
0

3.
6

39
.2

+ 0.
8 + + + 0.
4

37
.8

2.
4

16
.8

4.
3

13
.9

55
.7 +

+ + + + + 0.
6 + 1.
4

1.
0

9.
4

4.
1

7.
0

54
.4

0.
6

2.
8

+ 0.
9

0.
2 + +

10
.7 + + 0.
7

4.
5

14
.7

0.
6 +

+ + + 0.
2

2.
3

1.
4

11
.4 + 2.
7

2.
7

46
.9 +

+ 2.
9

1.
3

0.
5

0.
5 + +

17
.8

1.
6

12
.9

8.
6

9.
7

65
.4

1.
0
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TT��G�BMDEIDT��%���P�*(���TT#�hHBRN�OID\E

IHPFEJCHBN�G�IDLFBMDEBRGDIIFY�UCJ\FBRJ

FR�OID\E�TFMBQFOF�OFCVUQH#�wCHEQJ�G�OID\0

EHP�USCJ�BCHUFIHBJ`DIISD�J�BGD`JD#�bH

UCJ\CD`HXDT�FBRMFGD��MHBLFCF`DIIFT�IH

IDBQFCNQF�BFRDI�TDRMFG�UCJ`D�Q�UDMDOV��IH0

PFEJCHBN� QFCFIJK� WDOMHGS� ������������

����
����UFCDD�$���OID\E �J�PFPFRVINJ��$�'

���OID\E ��RHQ`D�EDM`HCFBN�IDBQFCNQF�LHM

WDMIFOFCFGFOF�PFPFRVIH��������
���������� #

|HIIHK�QFCFIJK�MDCJQRFGFY�WHYQJ�MHB0

LCF`DIH�UFCDD�WDT�IH�+���QT�Q�BDGDMF0\H0

LHEV�FR�J\GDBRIFY�MHIDD�QFCFIJJ�IH�F\#�xCH0

QFCN��fVUHQJI��$%22 �J�KGCKDRBK�BHTFY�BD0

GDMIFY�J\�FUIHMV`DIISP#

TQNKS�NYS�

fVUHQJI�[#x#� �$%22 ;� eDCJQRFGHK� WHYQH#� 0� uRJ]S

}}}e#�hHYQFGSD#�~#;�bHVQH#�+%0&+#
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bH� LMFRK`DIJJ� OFEH� �FQRKUMN� ���(� '

BDIRKUMN����*�OO# �TS�LMFGFEJCJ�D`DTDBKW0

ISD�THMcMVRISD�VWDRS�LRJ]�G�VMDTD�J�IH

BHTFY�MDQD�_`�BDGDMIDD�O#�_`OFMFEH#�eHUF0

RH�GSLFCIKCHBN�G�MHTQHP�QFTLCDQBIFY�RDTS

i�JFMH\IFFUMH\JD��FPMHIH�J�VBRFYWJGFD�JB0

LFCN\FGHIJD�LFYTDIISP�CDBFGj��o���
��
	

3��
�����:����	��>����+&���� #

L�;��9�\�9�=�;Z�9:�

aDIRFWISY�LMJUMD`ISY�GSBFQFBRGFCN0

ISY�CJBRGDIISY�CDB��VMDTH ��G�QFRFMFT�LMF0

GFEJCJBN�VWDRS��BFBRFJR�J\�JGS��FBFQFMK�

FBJIS�B�FEJIFWISTJ�GQMHLCDIJKTJ�EVUH�

RHRHMBQFOF�QCDIH��RDMIH#�_MDTH�MHBLFCF`D0

IH�IH�LMHGFT��LFYTDIIFT�UDMDOV�MDQJ�J�\H0

CJGHDRBK�GFEFY�G�LDMJFE�LHGFEQFG�J�IHGFE0

IDIJY#��JMJIH�VMDTS�QFCDUCDRBK�FR����EF

$���T#�~IFOJD�EDMDGNK�RVR�^HVRISD��JTD0

DRBK� BVPFBRFY�J� UVMDCFT�� RDMMJRFMJK� \H0

PCHTCDIH#�uMFRJGFLFCF`ISY�UDMDO�MDQJ�'

OFMJBRSY��LFQMSR�BMDEIDGF\MHBRIST�OMH0

UFGF0UVQFGST�VPF`DIIST�eHEGHIBQJT�CD0

BFT� �_`OFMFEBQJY� OFBCDBPF\ #�}HTH� MDQH

JTDDR�LMDEOFMISY��B�EFBRHRFWIF�USBRMST

RDWDIJDT � PHMHQRDM��cJMJIH� QFRFMFY� IH

vRFT�VWHBRQD�MHGIH�FQFCF�&��T#

[� MH\CJWISD� LDMJFES� OFEH� EFBRFGDM0

IFBRN�VWDRFG�G�VMDTD�GDBNTH�IDFEJIHQFGH#

[�\JTIJY�LDMJFE��QFOEH�IH�EDMDGNKP�CJBRGS

IDR��VEHGHCFBN�MDOJBRMJMFGHRN�LMHQRJWDB0

QJ� GBDP� GBRMDWDIISP�LRJ]#��DT�ID�TDIDD

LMJ� FUMHUFRQD� vRJP� EHIISP�TS� BWJRHCJ

IV`IST�VGDCJWJGHRN�LFCVWDIISD�]J^MS�IH

$��g��aVOFGFY�����* #

[�OID\EFGFY�LDMJFE��LMJ�FUCJBRGCDIISP

QMFIHP� EDMDGNDG�� LRJ]S�FUIHMV`JGHCJBN

WHXD�LF�OFCFBV#�[�RHQJP�VBCFGJKP�IDJ\UD`0

IS�LMFLVBQJ�J�LFCVWDIISD�VWDRISD�EHI0

ISD� MDQFTDIEVDRBK� VGDCJWJGHRN� IH� (��g

�A\THYCFG�B�BFHGRFMHTJ��$%&* #�bHJUFCN0

cJD�RMVEIFBRJ�GF\IJQHCJ�LMJ�VWDRHP�LRJ]

LF\EIJT�CDRFT�'�G�IHWHCD�FBDIJ;�CJBRGH�IH

EDMDGNKP�DXD�EDM`JRBK��IF�LRJ]S�ID�LFZR�

CJUF�LFZR�GDBNTH� BCHUF#��DFMDRJWDBQJ�G

vRF�GMDTK�OFEH�LRJ]�EFC`IF�USRN�UFCNcD�

WDT� G� OID\EFGFY� LDMJFE� �LMJUSGHDR�TF0

CFEN #�dEIHQF� MD\VCNRHRS� VWDRFG� LFEWHB

LFQH\SGHCJ�FUMHRIFD�'�QHQ�G�QHWDBRGDIIFT�

RHQ�J�QFCJWDBRGDIIFT�FRIFcDIJKP#�uF�IH0

cDTV�TIDIJZ��G�RHQJP�VBCFGJKP�GGFEJRN�G

LDMGJWISD�EHIISD�LMFJ\GFCNISD��IDEFBRF0

GDMISD�QFMMDQRJMFGQJ�GMKE�CJ�]DCDBFFU0

MH\IF#

[� BGK\J� B� GScDBQH\HIIST�TS�FRQH\H0

CJBN� FR� FBGDXDIJK� BD\FIISP� J\TDIDIJY

FUJCJK�LRJ]�IH�DEJIJ]V�LCFXHEJ�VMDTS�

IF�BFPMHIJCJ�JP�BMHGIJRDCNIVZ�F]DIQV�LF

WHBRFRD�GBRMDWHDTFBRJ#

S�]?\^;�;_�9�Z`�?a��b9�

bH�FUBCDEVDTFT�VWHBRQD�VMDTS�IHTJ�\H

OFE�GSKGCDIF����GJEFG�LRJ]#�bHJUFCDD�WH0

BRF� GBRMDWHDTSD�J\� IJP� �LF� $�� GJEFG� IH

MK>JII�R�PQI�LQU��I�MKTKIQR�cNQd
YSKLe�SKUQ�Yf�g>�U�Sc�NMU�R�J@T�MNhi
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QH`ESY�BD\FI �LFQH\HIS�G�RHUCJ]D�$#�uF0

TJTF� IJP� BCDEVDR� FRTDRJRN� BCDEVZXJP

LRJ]��ID�GFcDEcJP�G�LDMGVZ�EDBKRQV��LF

TDMD�VUSGHIJK�GBRMDWHDTFBRJ #

W�������'"���'�\HMKIQH��6�
����������

7���	� ��THCSY�EKRDC��8������������
��� �

EDMKUH��9�������
��
����� ��OFMJPGFBRQH0WDM0

IVcQH��:����
�������������� ��FUSQIFGDI0

ISY�QHIZQ��;�����7���� ��^H\HI��:���
����

��	��
��� ��UDCFBLJIISY��8�����������	���

����� �� BDEFY� �:
���� ����� � J� \DCDISY� �:�

�
�
�
� �EKRCS��BDMHK�GFMFIH��<����������
= �

BFMFQH��:
����
�� #

X�'R� � !�&'%� ��'�LDIFWQH0RDINQFG0

QH� �:��		�������� ��		�7
�� �� WDMIFOFCFGHK

BCHGQH��>�	�
�����
���
		� ��BDMHK�TVPFCFGQH

�?���
����� ���
��� �� QCJIRVP� �<�	��7�

����� ��VEFE� �@���������� ��Z`ISY�BFCF0

GDY������
�
�������������� ��QHIHMDDWISY

GNZMFQ��>��
�������
��� ��QFCNWHRHK�OFMCJ0

]H��>��������	
���������� ��WDMIFCFUSY�BF0

MFQFLVR� ����
����
��� �� MDWIFY� BGDMWFQ

��������		��A	��
��
	
� #

Y "�'S�'R� � !�&'%� ��'�BFYQH������

��	��� �	�����
�� �� FUSQIFGDIIHK� LJXVPH

�<����
�� A��
	
��
� ��GDMRJcDYQH� �B��=� ����

C�
		� #

�����'�RDRDMDGKRIJQ��D��
�
��������
	
� �

\JTIKQ��;�����	������ ��EDMUIJQ��E�	������

	��7��
�� ��BDMSY�BFMFQFLVR�����
����=���

7
��� #

dBDINZ�G�VWDRHP����(�O#�IFGSD�GJES�ID

USCJ�\H^JQBJMFGHIS��PFRK�TJOMHIRS�G�vRFT

BD\FID�UDBBLFMIF�G�VMDTD�LMJBVRBRGVZR#�[

LMDESEVXJD�OFES�TS�RHT�GBRMDWHCJ�GHCNE0

cIDLH��>��	���=�����
��	� ��GKPJMK��<�	����

-.//010�0//23
405267

(14.03–03.04)

8/0976163�405267
(10.05–04.07)

:6�;0</0976163
405267

(05.08–04.09)

=�0//23�405267
(12.10–08.11)

>2?/23�405267
(20.12– 07.02)

Passer montanus Passer montanus Parus major Passer montanus Parus major
Sturnus vulgaris Sturnus vulgaris Aegithalos caudatus Parus major ��������	
��������	

Parus major Fringilla coelebs Passer montanus P. caeruleus Parus caeruleus
Fringilla coelebs Turdus pilaris Carduelis carduelis Turdus pilaris Fringilla montifringilla
Carduelis carduelis Lanius collurio Fringilla coelebs Fringilla coelebs Pyrrhula  pyrrhula
Chloris chloris Chloris chloris Sylvia atricapilla Aegithalos caudatus Turdus pilaris
Turdus merula Motacilla alba Motacilla alba Corvus monedula Coc. coccothraustes
Parus caeruleus Turdus merula Oriolus oriolus Parus palustris Fringilla coelebs
Turdus pilaris Parus major Parus caeruleus Dendrocopos major Turdus merula
Coc. coccothraustes Sitta europaea Lanius collurio D. medius Corvus corax
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uDMGHK�EDBKRQH�GJEFG��LF�GBRMDWHDTFBRJ �G�VMDTD�M#�_`�G�MH\ISD�LDMJFES�OFEH
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}MDEIDD�QFCJWDBRGF�GBRMDWDIISP�BJIJ]�MFEH��:������IH�$�QT�THMcMVRH�G�VMDTD�M#�_`
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[JES eHIIKK uDMJFE uFBCDOID\EFGFY uF\EIKK fJTH

GDBIH OID\EFGHIJK LDMJFE FBDIN
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wMFTD�RFOF��LMJMDWIHK�VMDTH�BCV`JR

VEFUIST�TJOMH]JFIIST�LVRDT�ECK

MKEH�CDBISP�LRJ]�G�LDMJFE�GDMRJQHCN0

ISP�QFWDGFQ�J\�OFM�G�MHGIJIS�J�IH0

\HE�� WRF� IHUCZEHDRBK� LF\EIDY� FBD0

INZ��MHIIDY�\JTFY�J�GDBIFY��aVOF0

GFY�����* #

�FMFcF�JCCZBRMJMVDR��MJB#$ �GF0

BRMDUFGHIIFBRN�VMDTS�G�MHIIDGDBDI0

IDD� EFGDODRH]JFIIFD� GMDTK� OMVLLH

iFBDECSPj�EKRCFG��GDMRJcDYQV�TS�G

EJHOMHTTV�ID�GQCZWJCJ��PFRK�J�GBRMD0

WHCJ�DD�G�LFBCDOID\EFGFY�LDMJFE��QFO0

EH� iFBDECSDj� EKRCS� G� VMDTD� FRBVR0

BRGVZR��CJUF�QMHYID�MDEQJ #�bDBQFCN0

QF�GF\MHBRHDR�GBRMDWHDTFBRN�EKRCFG

J�FBDINZ#��F�DBRN�LJQJ�WJBCDIIFBRJ

LMJPFEKRBK�IH�GMDTK�GDBDIIJP�J�FBDI0

IJP�QFWDGFQ#�dUMHXHDR�IH�BDUK�GIJ0

THIJD� RHQ`D� KGIFD� EFTJIJMFGHIJD

BMDEJ� vRJP� LRJ]� BMDEIDOF� EKRCH

�8��������������
�� ��PFRK�G�]DCFT�G

MDOJFID�LMDFUCHEHDR�LDBRMSY�EKRDC

�8����F�� #

|CK�BJIJ]�MFEH�:�����VMDTH�FBF0

UDIIF�LMJGCDQHRDCNIH�G�LF\EIDFBDI0

IJD�J�\JTIJD�TDBK]S��RHUC#�� #

�D\VBCFGIF��WRF�RHQHK�\HQFIFTDM0

IFBRN�PHMHQRDMIH�ID�ECK�GBDP�GJEFG

LRJ]#��HQ��EFTJIHIR�OID\EFGFOF�LD0

MJFEH� '� LFCDGFY� GFMFUDY� �:�����

�������� � �EF� 2�� FB#�QT � '� G� MH\OHM

\JTS�G�VMDTD�FRBVRBRGVDR�LFCIFBRNZ�

LDMDBDCKKBN� G� IHBDCDIISD� LVIQRS#

|MVOFD�GMDTK�\HTDRIFOF�BFQMHXDIJK

WJBCDIIFBRJ�LFCDGFOF�GFMFUNK�G�VMD0

TD�'�MH\OHM�CDRH��QFOEH�IH�BFBDEIJP

LFCKP�BF\MDGHDR�VMF`HY�\DMIFGSP#�x�FUSQ0

IFGDIISY�BQGFMD]��>���������	���
� �'�GD0

BDIID0CDRIJY�BVUEFTJIHIR�B�LCFRIFBRNZ�EF

(��FB#�QT�'�JBLFCN\VDR� VMDTV�LMDJTVXD0

BRGDIIF�ECK�OID\EFGHIJK��FUJCJD�EVLCJB0

RSP�EDMDGNDG #�[�RMF^JWDBQFT�LCHID�VMD0

TH�ECK�BQGFM]FG�TDIDD�\IHWJTH#�uFvRFTV�Q

BDMDEJID�JZCK�FIJ�EHIISY�UJFRFL�FQFIWH0

RDCNIF�LFQJEHZR#

bDBQFCNQF�BCFG�F�LRJ]HP��GBRMDWDIISP

IH�BHTFY�MDQD�_`�GF�GMDTK�vRJP�`D�VWDRFG#

��	��7�� ��`DCRFOFCFGFOF�QFMFCNQH�������

	�������	�� �J�EMVOJP�LRJ]#

[� QFCJWDBRGDIIFT� FRIFcDIJJ� WJBCF

FBFUDY�TIFOJP�GJEFG�G�\JTIDD�J�MHIIDGD0

BDIIDD�GMDTK�UFCNcD��WDT�G�CDRIJD�TDBK0

]S#��RF�BGK\HIF�B�RDT��WRF�LRJ]S�CDRFT��G

LDMJFE�GDODRH]JJ�J�HQRJGIFY�`J\IJ�IHBD0

QFTSP��IHPFEKR�EFBRHRFWIF�QFMTH�G�MH\ISP

LF�PHMHQRDMV�UJFRFLHP��H�\JTFY�J�MHIIDY

GDBIFY�FIJ�RKOFRDZR�Q�UFCDD�QFMTIST�VOF0

ENKT�VMDTS� �^HVRISY�EMDGFBRFY�J� R#� E# #

wFCJWDBRGF�GBRMDWDIISP�iFBDECSPj�EKRCFG�IH�$

QT�THMcMVRH�G�VMDTD�M#�_`#
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[�FRCJWJD�FR�VMDTS��IH�MDQD�LRJ]S�CDOQF

IHUCZEHDTS�G�CZUFY�LDMJFE�OFEH#�bH�VWJ0

RSGHDTFT�VWHBRQD�MDQJ�FRBVRBGVZR�OHCDW0

ISD�FBRMFGH��BCDEFGHRDCNIF�IDR�RHT�J�PH0

MHQRDMIFOF�ECK�M#�_`�THCFOF�\VYQH��<������

�
�����7
�� #�[BDOF�\EDBN�GBRMDWDIF�%�GJEFG

LRJ]��RHUC#�( #

[LFCID�\HQFIFTDMIF��WRF�FCKLQH��<
��

�	����
��	�� �FRTDWHDRBK�RVR�CJcN�G�\JTIDD

GMDTK��LDMDQFWDGQH�B�OFMISP�MVWNDG ?�UFCN0

cFY�UHQCHI��:��	��������=����7� ��WHYQJ�'

G�LDMJFE�GDBDIIJP�TJOMH]JFIISP�LFEGJ0

`DQ��H�LDMDGF\WJQ��D��
�
������	����� �'�CD0

RFT� �OID\EJRBK�� BQFMDD� GBDOF�� G� VMDTD #

uMHQRJWDBQJ�GF�GBD�BD\FIS�OFEH�\EDBN�TF`0

IF� GBRMDRJRN� \JTFMFEQH� �D	����� ����
� �

QMKQGV��D�����	����������� �J�BDMVZ�]HLCZ

�D������
����� ��EGD�FBFUJ�LFBCDEIDY�LFBRF0

KIIF�EDM`HCFBN�IH�MDQD�\JTFY����(����*

OO# #� dBFUFOF� VLFTJIHIJK� \HBCV`JGHZR

GBRMDWJ�THCFY�UDCFY�]HLCJ��6����������G���

�� #�[BD�CDRF�J�EF�BDMDEJIS�BDIRKUMK����*

OFEH�OMVLLH�vRJP�LRJ]��THQBJTHCNIF�$��FBF0

UDY �GBRMDWHCHBN�IH�MDQD�G�WDMRD�O#�_`OFMF0

EH��FRQVEH�DEJIJWISD�vQ\DTLCKMS�\HCDRH0

CJ�QFMTJRNBK�GGDMP�LF�RDWDIJZ�G�MHYFI�IH0

cJP�VWDRFG#�[�LMD`IJD�OFES�IJWDOF�LFEFU0

IFOF�IH�_`D�ID�IHUCZEHCFBN#

uFESRF`JGHK�GScD�BQH\HIIFD��TF`IF
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Anas platyrhynchos
2,0

Actitis hypoleucos
3,0

Egretta garzetta
2,0

Alcedo atthis
0,5

Anas platyrhynchos
1,6

Phalacrocorax
carbo 1,0

Anas platyrhynchos
2,3

Ardea cinerea
1,5

Ardea cinerea
1,3

Alcedo atthis
1,0

Larus ridibundus
1,0

Anas platyrhynchos
0,5

Alcedo atthis
0,6

Ardea cinerea
0,5

Ardea cinerea
0,6

Cinclus cinclus
0,3

Larus canus
0,5

Egretta garzetta
0,3

Larus ridibundus
0,5

Alcedo atthis
0,3
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Colony size and trees number
Localities Previous data1

1998 2002

Chodlik, district Opole Lubelskie − 53 nests,
43 trees

45 nests,
24 trees

Dolhobrody,district Wlodawa
1984 – 30 nests
1989 – 25 nests

101 nests,
53 trees

90 nests,
55 trees

Olszewnica, district Radzyn
Podlaski

19702 – 78 nests
12 nests,
7 trees

1nest,
1 tree

Neple, reserve “Czapli Stog”
district Biala Podlaska

 1996 – 40 nests
93 nests,
39 trees

colony left in 2001
for Starzynka site

Starzynka, district Biala Podlaska − − 22 nest on bushes
of willows

Nieciecz, reserve “Czapliniec
kolo Golebia”, district Pulawy:

1983 – 85 nests
1984 – 80 nests
1987 – 78 nests
1991 – 37 nests
2000 – 22 nests

53 nests,
15 trees

colony left in 2000

Nieciecz, Lake Piskory,
district Pulawy

1983 – 3–4 nests in
reedbeds

16 nests in
reedbeds

27 nests in
reedbeds

Nieszawa, sand island on
Vistula river, district Krasnik − − 15 nests,

11 trees

Kosmow, district Hrubieszow

1980 – 100 nests
1984 – 100 nests
1988 – 70 nests
1989 – 20 nests
1995 – 3 nests

27 nests,
18 trees

91 nests,
57 trees

Rozkopaczew,district Lubartow:
 “Mytycze” lake

1985 – 50 nests
11 nests,
8 trees

26 nests on bushes
of willows and alders

 Fish ponds near Siemien
 district Parczew

1985 – 4 nests 21 nests,
12 trees

27 nests on bushes
of willows and birches

Kolonia Lukowa, district Bilgoraj

19803 – 17 nests
1981 – 14 nests
1987– 5 nests
1997 – 5 nests

8 nests,
1 trees

8 nests,
1 trees

Fish ponds near Sosnowica,
district Parczew

1979 – 6 nests
1985 – 20 nests

11 nests on
 small willows

27 nests on
small willows

Stulno, district Wlodawa
 “Maloziemce” reserve

1969 – 20 nests
1979 – 60 nests
1984 – 50 nests
1987 – 50 nests
1989 – 50 nests

67 nests,
21 trees

110 nests,
38 trees

Topornica, district Zamosc
1986 – 9 nests
1987 – 20 nests

47 nests,
19 trees

40 nests,
14 trees

Wolka Michowska, district
Lubartow − 21 nests,

19 trees
93 nests,
60 trees

Total − 541 nests 622 nests
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LFCVFLDMJGcJTJBK�LRDI]HTJ�FUIHMV`DIS

G�QFCFIJJ�BDMFY�]HLCJ�G�aVIJID]QFT�MHY0

FID��MJB#�$��RFWQH�� ���}HTVBDIQF��$%%% #

hJBCDIIFBRN�GJEH�G��DCHMVBJ�IH������O#

F]DIJGHCHBN� G� $�'(�� LHM� �����!	���=��


!�!�������
������ #�xGRFMHTJ�G�����'���(

OO#�FUIHMV`DIF���IFGSP�QFCFIJHCNISP�LF0

BDCDIJY�GJEH�J�FUBCDEFGHIF�FEIF��FUIHMV0

`DIIFD�G�$%%&�O#�G�LFYTD�M#�uMFBRSMN��MJB# #

L�NKSQ�T�Q�LKNJPQU�

dBIFGIHK� TDRFEJQH�� LMJTDIKGcHKBK

LMJ�LMFGDEDIJJ�LFCDGSP�JBBCDEFGHIJY�'

LDcDD�THMcMVRIFD�FUBCDEFGHIJD�RDMMJRF0

MJJ��GJ\VHCNISY�FBTFRM�B�LFTFXNZ�UJIFQ0

CK��$��P�*� �IH�MHBBRFKIJD�LFCIFY�GJEJTFB0

RJ�J�LMFEFC`JRDCNISD�RFWDWISD�IHUCZED0

IJK#�fHRDT��LFBCD�CFQHCJ\H]JJ�TDBR�QFI]DI0

RMH]JJ�LRJ]��LMFGFEJCFBN�ECJRDCNIFD�IH0

UCZEDIJD�\H�VWHBRQFT�J�RFRHCNIFD�FUBCD0

EFGHIJD� MFOF\IF0RMFBRIJQFGSP� \HMFBCDY#

wMFTD�RFOF��G�GDWDMIDD�J�VRMDIIDD�GMDTK

�LDMJFE�IHJUFCNcDY�QFMTFGFY�HQRJGIFBRJ

LRJ] �LMFGFEJCJBN�IHUCZEDIJK�\H�QFMTF0

GSTJ�LDMDCDRHTJ�LRJ]�B�FLMDEDCDIJDT�J

MDOJBRMH]JDY�IHLMHGCDIJK�LFCDRH#�uFBCD

FUIHMV`DIJK�QFCFIJJ��LF�GF\TF`IFBRJ��FU0

BCDEFGHCJBN�GBD�OID\EH�ECK�FLMDEDCDIJK�JP

BFEDM`JTFOF��CJUF�IH�MHBBRFKIJJ�FLMDED0

CKCBK�BFBRHG�QFCFIJJ�J�BFEDM`JTFD�OID\E#

uMJ� FUBCDEFGHIJJ� QFCFIJY� LMFGFEJ0

CFBN�EDRHCNIFD�J\TDMDIJD�QCHEQJ�J�OID\EH�

FLMDEDCKCHBN� BRDLDIN� IHBJ`DIFBRJ� KJ]

�TDRFE�GFEIFOF�RDBRH ��USCJ�FQFCN]FGHIS

&�LRDI]FG#

SK>YThN�Ne

S��C�Z�;��b�b9�
[������O#�FUIHMV`DIS���IFGSP�QFCFIJJ;

&'2#���IH�MSUPF\D�i}RMHEFWNj�G��MDBRBQFT

MHYFID��MJB#��RFWQH�* �J�$'�#�+�IH�MSUPF\D

ibFGFBDCQJj� �MJB#�� RFWQH� � � G�|MFOJWJI0

BQFT�MHYFID��MDBRBQFY�FUCHBRJ��xUMHTWVQ�

���(?�xUMHTWVQ�J�EM�����( #

[� LDMGFT� BCVWHD� IHYEDIIHK� QFCFIJK

USCH�BTDcHIIFY#�[�IDY�IHBWJRSGHCFBN��

OID\E�UFCNcFY�UDCFY�]HLCJ�J�UFCDD�*��'

BDMFY#�eHIDD�UFCNcHK�UDCHK�]HLCK�\EDBN�IH

OID\EFGHIJJ� ID� FRTDWHCHBN� �xUMHTWVQ�

���$ #�[�QFCFIJJ�IH�MSUPF\D�ibFGFBDCQJj

IHBWJRSGHCFBN�ID�TDIDD�2'$��OID\E�UFCN0

cFY�UDCFY�]HLCJ�J�$�OID\EF�BDMFY#

[����(�O#�FUIHMV`DIS�(�IFGSP�QFCFIJJ;

IH�RDMMJRFMJJ�\HQH\IJQH�iuMFBRSMNj�G���QT

Q�BDGDMV�FR�J\GDBRIFY�MHIDD��MJB#��RFWQH�+ �

EJ^^V\IHK�QFCFIJK�IH�FBRMFGHP�GFEFPMH0

IJCJXH�uFOFBR��MJB#��RFWQH�& �G�uJIBQFT

MHYFID�J�IH�MSUPF\D�i}DCD]j��MJB#��RFWQH

2 �G��DMD\FGBQFT�MHYFID#�wMFTD�RFOF��USCH

FUBCDEFGHIH�MHIDD�J\GDBRIHK��B�$%%&�O# �QF0

eHBLMFBRMHIDIJD�UFCNcFY�UDCFY�]HLCJ�G��DCHMVBJ#
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CFIJK�G�\HQH\IJQD�iuMFBRSMNj#�[BD�vRJ�QF0

CFIJJ��\H�JBQCZWDIJDT�FEIFY�G�\HQH\IJQD

iuMFBRSMNj��BTDcHIISD��OID\EJCJBN�UFCN0

cHK�UDCHK�J�BDMHK�]HLCJ #�bFGHK�QFCFIJK�G

\HQH\IJQD�iuMFBRSMNj�'�TFIFGJEFGHK��G�RF

GMDTK�QHQ�FUIHMV`DIIHK�MHIDD�'�BTDcHI0

IHK#

{:Z\Zj9l�jb�]�Zk�b9l
�JLJWISD�TDBRH�FUJRHIJK�UFCNcFY�UD0

CFY�]HLCJ�'�FUcJMISD�RMFBRIJQFGSD�\HMFB0

CJ�G�RMVEIFEFBRVLISP�\HUFCFWDIISP�VWHBR0

QHP�LFYT�MDQ�J�LF�UDMDOHT�TFMDY��}TFOFM0

`DGBNQJY��$%&% #�zID\EH�FIH�BRMFJR�LMDJTV0

XDBRGDIIF�G�QFCFIJKP�EMVOJP�]HLDCN��WHXD

MS`DY� �D����� �������� �� JIFOEH� QGHQGS

�
���
����=�����
����= �JCJ�BDMFY��MD`D�FU0

MH\VDR� BFUBRGDIISD�QFCFIJJ� �[FJIBRGDI0

BQJY��$%�( #�[�IHcDT�BCVWHD�GBD�FUIHMV0

`DIISD�QFCFIJJ�IHPFEJCJBN�G�FUcJMISP

MFOF\FGF0RMFBRIJQFGSP�CJUF�RMFBRIJQFGSP

\HMFBCKP�� LMJWDT� G� QFCFIJJ� IH� MSUPF\D

i}RMHEFWNj�OID\EH�BDMFY�]HLCJ�MHBLFCHOH0

CJBN�G�FBIFGIFT�IH�VWHBRQHP�B�LMDFUCHEH0

IJDT�MFOF\H��IF�GBD�OID\EH�UFCNcFY�UDCFY

]HLCJ�USCJ�LMJVMFWDIS�Q�VWHBRQHT�B�LMD0

FUCHEHIJDT�RMFBRIJQH#

w�TDBRHT�OID\EFGHIJK�G��DCHMVBJ�UFCN0

cHK�UDCHK�]HLCK�LMJCDRHDR�G�QFI]D�THMRH�'

IHWHCD�HLMDCK��BHTHK�MHIIKK�MDOJBRMH]JK

+#�(#�����O#��GFEFPMHIJCJXD�iaKEBQJDj���D0

CFGD`BQHK�LVXH #�w�OID\EFGHIJZ�LMJBRV0

LHDR�G�QFI]D�HLMDCK�'�THD#�*#��#���(�O#�GF

GBDP�OID\EHP�FUIHMV`DIS�BGD`JD�QCHEQJ�J\

WDRSMDP�KJ]#�uRDI]S�LFKGCKZRBK�G�QFI]D

THK�'�IHWHCD�JZIK#��#�+#�����O#�LMJ�FBTFR0

MD�QFCFIJJ�IH�MSUPF\D�ibFGFBDCQJj�B�EHT0

US�LMFBTHRMJGHCJBN� BRFKXJD�IH� OID\EHP

G\MFBCSD�LRJ]S�J�USC�BCScDI�PHMHQRDM0

ISY�OFCFB�LRDI]FG#�dEIHQF�OID\EFGFY�LD0

MJFE�MHBRKIVR�J�\HGJBJR�FR�LFOFEISP�VBCF0

GJY��H�RFWIDD�'�FR�GMDTDIJ�IHBRVLCDIJK�J

PHMHQRDMH�GDBIS#�aJUF��GF\TF`IF��G�BCVWHD

OJUDCJ�LDMGFY��USGHZR�LFGRFMISD�QCHEQJ#

�HQ��G����(�O#��$#�+�LMJ�FBTFRMD�QFCFIJJ

IH�MSUPF\D�ibFGFBDCQJj�G�OID\EHP�IHPFEJ0

CJBN�EFBRHRFWIF�G\MFBCSD�LFCVFLDMDIISD

LRDI]S��J�G�RF`D�GMDTK�G�FEIFT�J\�OID\E

USC�FEJI�IDEHGIF�GSCVLJGcJYBK�LRDID]�J

QCHEQH�J\�RMDP�BJCNIF�IHBJ`DIISP�KJ]��J\

QFRFMSP�FEIF�USCF�IHQCZIVRF#�[������O#

IH�RFT�`D�MSUPF\D��(#�+�IHUCZEHCJBN�CDR0

ISD�LRDI]S#

X�'R� �� zID\EH� UFCNcHK� UDCHK� ]HLCK

BRMFJR�IH�\HCFTHP�RMFBRIJQH�J�J\�RMFBRIJ0

QH��MD`D�IH�\HRFLCDIIFT�QVBRHMIJQD��}TF0

OFM`DGBNQJY�� $%&% ?� GBD� FUBCDEFGHIISD

OID\EH����{�(� �GF�GBDP�FUIHMV`DIISP�QF0

�HUCJ]H�$

eHBLMFBRMHIDIJD�J�WJBCDIIFBRN�UFCNcFY�UDCFY�]HLCJ�G��DCHMVBJ

1�
������������
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wFCFIJK ~DBRF�MHBLFCF`DIJK eHYFI zFE�FUIHM# hJBCDI#� �JL�QFCFIJJ

_BRND�aHIJ��� $ fHQ#�i}MDEIKK�uMJLKRNj aVIJID]QJY $%%& *�( BTDcHIIHK

uMFBRSMN0$��( fHQ#�iuMFBRSMNj uJIBQJY $%%& $�'�� BTDcHIIHK

uMFBRSMN0���+ fHQ#�iuMFBRSMNj uJIBQJY ���( $� TFIFGJEFGHK

uMJLKRN��$ ue�zf �MHOJIBQJY $%%* ��'*�* BTDcHIIHK

}RMHEFWN��* M�P�i}RMHEFWNj �MDBRBQJY ���� �'$� BTDcHIIHK

bFGFBDCQJ��� M�P�ibFGFBDCQJj |MFOJWDIBQJY ���� �'$� BTDcHIIHK

uFOFBR��& GEPM#�uFOFBR uJIBQJY ���( $�'$� BTDcHIIHK

}DCD]��2 M�P�i}DCD]j �DMD\FGBQJY ���( �'$� BTDcHIIHK

Y%��'(���'��$�'�IFTDM�G�BQFUQHP�BFFRGDRBRGVDR�IFTDMV�QFCFIJJ�IH�MJBVIQD����'�WJBCF

LHM�IH����(�O#��(�'�LF�A#�#�}HTVBDIQF��|#[#��VMHGCDGV������ ��*�'�F]DIFWIHK�WJBCDIIFBRN

B�VWDRFT�FUXJP�RDIEDI]JY�MFBRH#



, �)`����'����g�&�����,'��%�"�+�&��.��2334� 4>

CFIJKP�USCJ�LFBRMFDIS�JB0

QCZWJRDCNIF� ��� {� �2 � JCJ

LMDJTVXDBRGDIIF����{�� �J\

RMFBRIJQH#� zID\EH� BDMFY

]HLCJ�G�BCVWHD��QFOEH�IH�VWH0

BRQD�QFCFIJJ�DBRN�QVBRHMIJ0

QJ��MHBLFCHOHZRBK�JBQCZWJ0

RDCNIF� IH� IJP�� DBCJ�`D� IH

VWHBRQD�QFCFIJJ�QVBRHMIJQ

FRBVRBRGVDR��OID\EH�BRMFKRBK

IH� \HCFTHP� MFOF\H�� QMHYID

MDEQF� '� RMFBRIJQH� ��� {� $ #

dEIHQF�GF�GBDP�BCVWHKP�� \H

JBQCZWDIJDT�FEIFOF��G�OID\0

EHP�BDMSP�]HLDCN�LMDFUCHEH0

DR�EMDGDBIF0GDRFWISY�BRMF0

JRDCNISY�THRDMJHC��GDRFWQJ

JG��FCNPJ #�uF�̂ FMTD�OID\EF

UFCNcFY�UDCFY�]HLCJ�LMDE0

BRHGCKDR�BFUFY�LDMDGDMIVRSY�QFIVB#�eH\TD0

MS�OID\E�J�KJ]��RHUC#�� �BPFEIS�B�FLVUCJ0

QFGHIISTJ�EHIISTJ�ECK��DCHMVBJ�G�]DCFT

�}HTVBDIQF��$%%% �J�EDCNRS�|IDLMH��}TF0

OFM`DGBNQJY��$%&% #

Y#'�gT��uRDI]S�GBDOEH

MH\IFGF\MHBRISD#� uVPFGFY

LFQMFG� WJBRF� UDCSY�� QF`H

FCJGQFGF0\DCDIFOF� ]GDRH�

QCZG�̀ DCRSY#�_�CDRISP�LRDI0

]FG� QFIWJQ� QCZGH� WDMISY�

QF`JBRHK�THBQH� GFQMVO� OCH\

BGDRCF0BHCHRFGF0`DCRHK��BDR0

WHRQH�OCH\H�CJTFIIF0`DCRHK#

_�G\MFBCSP�MH\TIF`HZXJP0

BK� FBFUDY� QCZG� WDMISY�� V

FBIFGHIJK�`DCRSY#

aDRISTJ�LRDI]S� BRHIF0

GKRBK�WDMD\�*�'*��EIDY��}TF0

OFM`DGBNQJY�� $%&% #� bHTJ

�(#�+#���(�O#�IH�MSUPF\D�ibF0

GFBDCQJj�FRTDWDIF�FQFCF�$�

CDRISP�TFCFESP�LRJ]�J�FQF0

CF�$��IDCDRISP#�uFBCD�GSCD0

RH�LRDI]FG� G\MFBCSD�LRJ]S

GTDBRD�B�TFCFESTJ�QMVLIS0

TJ� BRHKTJ� TJOMJMVZR� LF

GIVRMDIIJT�GFEFDTHT��}TF0

OFM`DGBNQJY��$%&% #�[�VBCF0

GJKP��DCHMVBJ�FIJ�EDM`HRBK�G�FBIFGIFT�IH

MSUPF\HP��OED�G�LDMJFE�FBDIIDY�TJOMH]JJ

WJBCDIIFBRN�EFBRJOHDR�*��'����FBFUDY#�w

TDBRHT�\JTFGFQ�UFCNcHK�UDCHK�]HLCK�FR0

CDRHDR�G�QFI]D�BDIRKUMK�'�FQRKUMD��IHJUF0

�FRF�$#�zID\EF�UFCNcFY�UDCFY�]HLCJ#�eSUPF\�i}RMHEFWNj#

~HY������O#�����������������������������������������FRF�x#[#�xUMHTWVQH#

������$#�-��	
�������	�5�	���o���	��,�	�#

�HUCJ]H��

}MHGIJRDCNIHK�PHMHQRDMJBRJQH�MH\TDMFG�OID\E�J�KJ]

<��!������	�
	
���!���������	�
��	�	��
�����	
�
���
�	,,


bHcJ�EHIISD �DCHMVBN� |DCNRH�|IDLMH��
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CDD�LF\EIKK�MDOJBRMH]JK�'��$#$�#���(�O#�[

^DGMHCD������O#�FEIH�LRJ]H�IHUCZEHCHBN�IH

\JTFGQD� IH� M#�~VPFGD]� G� WDMRD� O#� �MDBRH

�CJWI#�BFFUX#�x#}#��GHCDK #

J@MYfPKIQK

bFGSD� IHPFEQJ� OID\EFGSP� QFCFIJY

UFCNcFY�UDCFY�]HLCJ�G��DCHMVBJ�LFERGDM0

`EHZR�vQBLHIBJZ�GJEH�G��GMFLD�G�BDGDM0

IFT�IHLMHGCDIJJ��H�RHQ`D�BGJEDRDCNBRGV0

ZR�F�USBRMFT�MFBRD�WJBCDIIFBRJ�G�BRMHID#

�HQ��DBCJ�LDMGHK�QFCFIJK�G��DCHMVBJ�USCH

FUIHMV`DIH�G�$%%*�O#�'�2� OID\E� �bJQJ^F0

MFG�����$ ��H�G�$%%&�O#�'�DXD�EGD��}HTVBDI0

QF��$%%% �J�FUXHK�WJBCDIIFBRN�F]DIJGHCHBN

G�$�'(��LHM��bJQJ^FMFG�J�EM��$%%& ��RF�G

�����O#�G��MDBRBQFT�uFCDBND�FUIHMV`DIS

DXD�EGD�QFCFIJJ� ���J�2'$��OID\E �� H�WJB0

CDIIFBRN� OID\EKXJPBK�FBFUDY�G�FEIFY�J\

FUIHMV`DIISP� G� $%%&� O#� QFCFIJY� �VBRND

aHIJ �GF\MFBCH�EF�*���}HTVBDIQF��$%%% #�[

���(�O#�FUIHMV`DIS�DXD�(�QFCFIJJ�B�FUXDY

WJBCDIIFBRNZ�G��&'(��LHM#��HQJT�FUMH\FT�

G�IHBRFKXDD�GMDTK�G��DCHMVBJ�J\GDBRIF�ID

TDIDD� 2� QFCFIJY�UFCNcFY�UDCFY�]HLCJ� B

FUXDY� WJBCDIIFBRNZ� QHQ�TJIJTVT� $$�'

$*��LHM#�x�B�VWDRFT�RFOF��WRF�IHGDMIKQH�BV0

XDBRGVDR�DXD��LF�QMHYIDY�TDMD��IDBQFCNQF

QFCFIJY��G�WHBRIFBRJ�IH�MSUPF\D�i�DCFDj�

F\#�}LFMFGBQFT��MSUPF\HP�i�MDTCKj�J�iaFQ0

RScJj��MJB#��RFWQJ�%'$� �J�EM#��FUXHK�WJB0

CDIIFBRN�GJEH�G�MDBLVUCJQD�F]DIJGHDRBK�G

���'(���LHM� �xUMHTWVQ�J�EM#�� ���( #��RF

LFERGDM`EHDRBK�J�FBDIIJTJ�VWDRHTJ�GJEH

G�����'���(�OO#��QFOEH�RFCNQF�ECK��MDBRBQFY

FUCHBRJ�WJBCDIIFBRN�IH�FBDIIDY�TJOMH]JJ

�BDMDEJIH�BDIRKUMK �BFBRHGJCH�BGScD�$���

FBFUDY��H�G�]DCFT�ECK��DCHMVBJ�G����(�O#�'

FQFCF������FBFUDY#

bHYEDIISD� MHIDD� QFCFIJJ� MHBLFCHOH0

CJBN�G�IDRJLJWISP�ECK�EHIIFOF�GJEH�TDB0

RHP�'�G�QVBRHMIJQD��}HTVBDIQF��$%%% ��IF0

GSD�FUIHMV`DIISD�QFCFIJJ�LMJVMFWDIS�Q

IHJUFCDD�RJLJWIST�UJFRFLHT�'�FUcJMIST

\HRFLCDIIST�THBBJGHT�RMFBRIJQFG#�[BD�J\0

GDBRISD� QFCFIJJ� MHBLMDEDCDIS�LFMFGIV

TD`EV�DBRDBRGDIISTJ�TDBRFFUJRHIJKTJ�'

MFOF\FGF0RMFBRIJQFGSTJ�\HMFBCKTJ�G�LFY0

THP�J�MDQ��J�B^FMTJMFGHGcJTJBK�IH�HIRMF0

LFODIISP�CDIRFWISP�FU�DQRHP�� LMDEBRHG0

CDIISP�MSUPF\HTJ�JCJ�GFEFPMHIJCJXHTJ#
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WHDRBK�IH�OFMISP�MDQHP#�[FEH�GSBRVLJCH�IH
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[MDTK�IHUCZEDIJY�\H�G\MFBCSTJ�G

��LFBCDOID\EFGFY�LDMJFE��W �+ �� �2 &+

[MDTK�IHUCZEDIJY�\H�BCDRQHTJ�

���W�PMFIFTDRMH`H( (( *$ *� $$*

Y%��'(���'��$#�i[SGFEQFTj�BWJRHCJ�FUFBFUCDIIVZ�OMVLLV�TFCFESP��LFBRFKIIF�EDM`HG0

cJPBK�G�FEIFT�TDBRD�EFBRHRFWIF�FUFBFUCDIIF�FR�EMVOJP�OMVLL#�}CDRQJ�WHBRJWIF�QFMTJ0

CJBN�BHTFBRFKRDCNIF��H�WHBRJWIF�EFQHMTCJGHCJBN�G\MFBCSTJ��QFRFMSD�RHQ`D�EDM`HCJBN

LFUCJ\FBRJ#�uRJ]�ID�TDRJCJ�JIEJGJEVHCNIF��R#�D#�FEIJ�J�RD�`D�vRF�JCJ�MH\ISD�LRJ]S�

TF`IF�BVEJRN�CJcN�LMDELFCF`JRDCNIF#�wMFTD�RFOF��IHUCZEDIJK� \H�GSQHMTCJGHIJDT

LRDI]FG�G�OID\EHP�8�����
���FREDCDIS�FR�IHUCZEDIJY�\H�QFMTCDIJDT�TFCFESP�LDMDMS0

GFT�G�$�'$��EIDY#�}FFRGDRBRGDIIF�TS�ID�TF`DT�FEIF\IHWIF�BFFRIDBRJ�TFCFESP�LRJ]�B

LRDI]HTJ�G�IHYEDIISP�OID\EHP?�FEIHQF�EFGFCNIF�RFWIFD�BFGLHEDIJD�WJBCH�FBFUDY�GDBN0

TH�LFQH\HRDCNIF#��#�<�MH\UJGQFY�LF�iGSGFEQHTj#�uFBQFCNQV�LRJ]S�ID�USCJ�JIEJGJEV0

HCNIF�LFTDWDIS��GD\ED�VQH\HI�MH\TDM�OMVLLS�GSLMHcJGHZXJP�TFCFESP�J�WJBCF�G\MFB0

CSP��EDM`HXJPBK�LFUCJ\FBRJ#�|DYBRGJRDCNIFD�WJBCF�FBFUDY�TF`DR�USRN�IDBQFCNQF�TDIN0

cD��PFRK�ECK�PHMHQRDMJBRJQJ�QFMTFGFOF�LFGDEDIJK�RDP�J�EMVOJP�vRF�ID�BRFCN�BVXDBRGDI0

IF#�(#�[\MFBCSD�LRJ]S�WHBRF�BFUJMHCJ�QFMT�J�EDM`HCJBN�G�IDLFBMDEBRGDIIFY�UCJ\FBRJ

FR�FEIFOF�JCJ�IDBQFCNQJP�TFCFESP#�uFvRFTV�LMJTDMIF�$�*'$�(�PMFIFTDRMH`DY�GQCZWH0

DR�IHUCZEDIJK�\H�G\MFBCFY�J�TFCFEFY�LRJ]DY�FEIFGMDTDIIF��FBFUDIIF�G�BJRVH]JKP�GSL0

MHcJGHIJK�J�EFQHMTCJGHIJK#



A/ +�Q��|%����� ,'%-�#�./�

XJP�QFMT#�bHUCZEDIJK�USCJ�FRMSGFWIS���

MH\�\H�LDMJFE�LF�BVUUFRHT�'�GFBQMDBDINKT #

U �IDLMDMSGISD�IHUCZEDIJK�\H�G\MFB0

CSTJ�J�TFCFESTJ�LRJ]HTJ�G�LDMJFE�EFQHM0

TCJGHIJK�BCDRQFG�J�LFBCDOID\EFGSP�LDMD0

TDXDIJY��JZCN�'�HGOVBR��RHUC# #

ABLFCN\FGHIISD�TDRFES�LFGDEDIWDBQJP

IHUCZEDIJY�LFEMFUIF� FLJBHIS� G� IHcJP

LMDEcDBRGVZXJP�MHUFRHP���MJETHI��$%%(�

$%%+ #�uFBCD�IHPF`EDIJK�OID\E�LFGDEDIJD

LRJ]�PMFIFTDRMJMFGHCJ�B�LFBCDEFGHRDCN0

IFY�MDOJBRMH]JDY�GBDP�^FMT�GJEFG�HQRJG0

IFBRJ��G�JZID�'�IHWHCD�JZCK�'�BFUJMHZ0

XJP�QFMT�G\MFBCSP�LRJ]��LF\`D�'�BHTFBRF0

KRDCNIF�QFMTKXJPBK�G\MFBCSP�J�TFCFESP #

wH`ESY�TFTDIR�BTDIS�EDYBRGJY�J�IHWHCH

BCDEVZXJP�^JQBJMFGHCJ�IH�EJQRF^FI#

uDMDTDXHZXJPBK�LRJ]�LMFBCD`JGHCJ

QHQ�TF`IF�EFCNcD��EF�TFTDIRH�LFRDMJ�QFI0

RHQRH#�[�BCVWHD�LFRDMJ�IHUCZEHRDCN�GF\GMH0

XHCBK�Q�OID\EV��WRFUS�FR�IDOF�IHWHRN�BCD0

EVZXJY�MHVIE�IHUCZEDIJY�\H�LRJ]DY��FR0

EHGcDY� QFMT�� H� G� LDMJFE� IHUCZEDIJY� \H

GSGFEQHTJ�FI�LDMDPFEJC�G�MHYFI�FUSWIF0

OF�LMDUSGHIJK�LRJ]#�wFOEH�GFQMVO�IHUCZ0

EHRDCK�USCF�IDBQFCNQF�LRJ]��PMFIFTDRMH`

HQRJGIFBRJ�QH`EFY�GDCJ�ID�UFCDD�LFCVWH0

BH��H�\HRDT�LDMDQCZWHCJBN�IH�BCDEVZXVZ#

[�RHQFT�MD`JTD�VEHCFBN�IHUCZEHRN�LF0

GDEDIJD�G\MFBCSP�LRJ]�LMJ�BUFMD�QFMTH�ECK

LRDI]FG��H�\HRDT�'�G\MFBCSP�GTDBRD�B�EF0

QHMTCJGHDTSTJ�BCDRQHTJ#�_�QFMTKXJPBK

LRJ]�^JQBJMFGHCJ�$ �EHCNIFBRN�LDMDCDRFG

TD`EV�EDMDGNKTJ?� � � LMFEFC`JRDCNIFBRN

FBRHIFGFQ�ECK�FUBCDEFGHIJK�QFMTFGSP�TJQ0

MFBRH]JY?�( �BQFMFBRN�LDMDTDXDIJK�QFMTK0

XDYBK�LRJ]S?�* �RJL�BVUBRMHRH��QFMTFGFY

TDRFE��JBLFCN\VDTSY�LRJ]DY�ECK�LMFIJQ0

IFGDIJK� G� BVUBRMHR?� � �^HQR� VBLDcIFBRJ

\HPGHRH�OCFRHIJK�EFUSWJ��DBCJ�RFR�USC�GJ0

EDI�EFBRHRFWIF�PFMFcF��H�RHQ`D�FMJDIRH0

]JZ�LRJ]S�FRIFBJRDCNIF�GDRGJ��GIJ\�BLJ0

IFY�� BUFQV�� LFEGDcJGHDRBK�� EFBRHDR� QCZ0

GFT��LFRKIVGcJBN�Q�LMFRJGFLFCF`IFY�GDR0

GJ�J�LM# #

ABLFCN\FGHCJ� QCHBBJ^JQH]JZ�QFMTF0

GSP�TDRFEFG��RJLFG�BVUBRMHRH�J�iLF\J]JYj

LRJ]S�IH�BRGFCD�JCJ�BVWNKP�G�QMFID��RMH0

EJ]JFIIVZ�ECK�HIHCJ\H�QFMTFGFOF�LFGDED0

IJK�EKRCFG�MFEH�8������������8	�����$%2(?

�	�	�

����$%2(?����	�"��,	������$ #��MHDQ0

RFMJJ� LDMDTDXDIJK� LRJ]� G� RMDPTDMIFT

LMFBRMHIBRGD�QMFIS�J�FQFCF�\DTCJ��IH�QFM0

IKP��LF�GHCD`V��MH\UMHBSGHIJD�CJBRGS �̂ JQ0

BJMFGHCJ� B� VQH\HIJDT�TJQMFBRH]JY�� OED

LRJ]H�FBRHIFGJCHBN�QFMTJRNBK��J�TJQMFBRH0

]JY��LMFPFEJTSP�UD\�FBRHIFGQJ#�}PDTV�GS0

EDCDIJK�TJQMFBRH]JY�G�QMFID�CJBRGDIIFOF

EDMDGH� JCJ� QVBRHMIJQH� \HJTBRGFGHCJ� J\

MHUFR��BLD]JHCNIF�LFBGKXDIISP�QFMTFGF0

TV�LFGDEDIJZ�8�����
���G�BMHGIDIJJ�B�UCJ\0

QFMFEBRGDIIST�8����F����8	�����$%2(?��
�
�
���$%%�?�7	��	������$ #

�HUCJ]H�LFQH\SGHDR� FUXJY�FU�DT�IH0

UCZEDIJY�\H�QFMTFGST�LFGDEDIJDT�J�UJF0

RFLJWDBQJTJ�LMDELFWRDIJKTJ�BMDEIJP�EKR0

CFG�G�}DMDUMKIF0uMVEBQFT�MHYFID�~FBQFG0

BQFY�FUCHBRJ�G�$%%*�J�$%%&'$%%2�OO#

S�]?\^;�;_

uMJ�LMFGDMQD���'�+#�+#$%%*�O#�G�FUFJP

OID\EHP�IHPFEJCJBN�FLDMDIISD��LMHQRJWDB0

QJ�OFRFGSD�Q�GSCDRV�BCDRQJ��BJCNIF�GSBF0

GSGHGcJDBK�J\�CDRQH�J�LMJIJTHGcJD�\EDBN

LFFWDMDEIF�QFMT�FR�MFEJRDCDY#�|VLCH�MHB0

LFCHOHCJBN�G�\HBFPcDT�EVUD�BF�BCFTHIIST

BRGFCFT�J�FUCFTHIISTJ�BVQHTJ�J�G�`JGFY

VBSPHZXDY�FBJID��\HBFPCH�LMJTDMIF�LF0

CFGJIH�CJBRGS��LMJTDMIF�$���BVWNDG�\HBFP0

CH�J�FUCFTJCHBN �IH�GSBFRD���*�J�&�%�T#�[

FUFJP� OID\EHP� LRDI]HT�IFBJCJ� QFMT� FUH

MFEJRDCK#�uMJ�QFMTCDIJJ�LRDI]FG�GF�GBDP

LKRJ�OID\EHP�GJEH��FUIHMV`DIISP�G�vRFT�MH0

YFID�CDRFT�$%%*�J�$%%&'$%%2�OO#��FRTDWDIF

MDOVCKMIFD�WDMDEFGHIJD�GMDTDIISP�JIRDM0

GHCFG��QFOEH�LRDI]FG�QFMTJCH�G�FBIFGIFT

BHTQH��BMDEIDY�ECJRDCNIFBRNZ�+��(���2�+

TJI����{�% ��B�LDMJFEHTJ��QFOEH�JP�QFMTJC�G

FBIFGIFT�BHTD]��+%�������(�TJI#����{�$* #

uMJIFBK�LRDI]HT�QFMT��QH`ESY�J\�MF0

EJRDCDY� WDMDEFGHC� LDMJFES�ECJRDCNIFOF

FRBVRBRGJK�V�OID\EH��$��(���(���TJI#����{�$$ 

B�LDMJFEHTJ�QMHRQFGMDTDIIFOF�FRBVRBRGJK

J�WHBRFOF�QFMTCDIJK�LRDI]FG��2�%�����*�TJI#�

��{��* #��RF�F\IHWHDR��WRF�FUH�MFEJRDCK�GS0
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EDM`JGHZR�FLMDEDCDIIVZ�LMFLFM]JZ�TD`0

EV�BUFMFT�TDCQJP�LFM]JY�QFMTH�IDEHCDQF

FR�OID\EH��J�IDEFCOJT�FRBVRBRGJDT�V�CDRQH 

J�BUFMFT�QMVLISP�LFM]JY�EFBRHRFWIF�EH0

CDQF��LMJ�\HTDRIFT�LMDFUCHEHIJJ�LDMGSP#

wFMT�LRDI]HT�BFUJMHCBK�CJcN�IH�`JGSP

EDMDGNKP�� BUFMH� QFMTH�IH� VBSPHZXJP�ID

IHUCZEHCJ#

|DYBRGJRDCNIF��G�WDRSMDP�USGcJP�LFE

IHUCZEDIJDT�OID\EHP�FR�2��(���+���g�EF�&+�+

��$����g�GMDTDIJ�LRJ]S�RMHRJCJ�IH�BUFM

QFMTH� G� UCJ`HYcJP� FR� OID\EH� QVMRJIHP

`JGSP�EVUFG�GF\MHBRH�,
�
',

(
#�uMF]DIR�MHB0

BWJRHI�LF� BCVWHKT�� QFOEH� G\MFBCSP�LRJ]

VEHCFBN�FRBCD`JGHRN�IH�GBDT�LMFRK`DIJJ

]JQCH�BUFMH�QFMTH��FR�LMDESEVXDY�FREHWJ

LFM]JJ�QFMTH�LRDI]V�EF�BCDEVZXDOF�LMJ0

IFBH����{�($'*��V�MH\ISP�LHM #

|HIIHK�F]DIQH�IDJ\UD`IF�BTDXDIH��RHQ

QHQ�LMFBCDEJRN�LRJ]V�IH�GBDT�LMFRK`DIJJ

BUFMH�QFMTH�TS�TFOCJ�RFCNQF�G�BCVWHD�QFMT0

CDIJK�ID�EHCDD����T�FR�OID\EH#�}ZEH�ID�GPF0

EKR� BCVWHJ� EHCNIJP�LFCDRFG� \H� QFMTFT�G

FBJIIJQ�� BFBRHGCKZXJD� IDUFCNcVZ�� IF

VBRFYWJGVZ�WHBRN�BUFMFG��BT#�IJ`D ?�IF�QH0

WDBRGDIIVZ�QHMRJIV�LMDFUCHEHIJK� BUFMH

QFMTH�LFUCJ\FBRJ�IHcJ�THRDMJHCS�LFQH\S0

GHZR�GDMIF#

wMFTD�BUFMH�QFMTH�LFUCJ\FBRJ��G\MFB0

CSD� EKRCS�LDMJFEJWDBQJ� JBQHCJ� DOF� ECK

LRDI]FG�EFBRHRFWIF�EHCDQF;�G�LKRIHP���'

&�0CDRIDOF� FBJIIJQH� \H� BFRIJ�TDRMFG� FR

OID\EH#�[�CJIDYISP�EVUFGSP�IHBH`EDIJKP

iLKRIHj�FBJIIJQFG�LFLHEHZRBK�G�BMDEIDT

WDMD\�QH`ESD�2�����&��T��\H�(�OFEH�IHUCZ0

EDIJY�J\TDMDIS�*2�CJIDYISP�VWHBRQFG�EVU0

MHGS�TD`EV�FBJIIJQHTJ�GFQMVO�TDBRFIH0

PF`EDIJK�OID\E�J�BCDRQFG #�}QFMDD�GBDOF�

vRJ�FBJIIJQJ�'�BRHEJK�GFBBRHIFGCDIJK�EVU0

MHGS�G�GF\IJQHZXJP�iFQIHPj�CDBIFOF�LF0

CFOH#

�RJ��QHQ�J�BCDEVZXJD �BV`EDIJK�F�TDB0

RHP�iEHCNIDOFj�BUFMH�QFMTH�BVOVUF�LMDELF0

CF`JRDCNIS#�uRJ]�ID�TDRJCJ�� EHCNIFBRN

LFCDRH�\H�QFMTFT�F]DIJGHCJ�IH�FBIFGHIJJ

GBRMDW� iG� EHCNIJP� FQMDBRIFBRKPj� OID\EH

G\MFBCSP�LRJ]��QFRFMSD�LFBCD�QFMTCDIJK

CDRDCJ�Q�OID\EV�B�QFMTFGST�QFTQFT�G�QCZ0

GD#�bDBTFRMK�IH�IDQFRFMFD�RKOFRDIJD�OID\0

EKXJPBK�LHM�EMVO�Q�EMVOV��UCJ`HYcDD�OID\0

EF�EMVOFY�LHMS�IHPFEJCFBN� BVXDBRGDIIF

EHCNcD#

uF\EIDD�G�RFT�`D�MHYFID�G�LDMJFE�ID0

LMDMSGISP�IHUCZEDIJY�B���#�&�LF�$&#�2#

$%%*� O#� FUIHMV`DIS�(� OMVLLS� �GSGFEQH� 

TFCFESP�BMDEIJP�EKRCFG#�zMVLLS�USCJ�FUF0

BFUCDIS�EMVO�FR�EMVOH��LFBRFKIIF�EDM`HG0

cJPBK�G�BGFDT�TDBRD�QH`EHK��IH�RDMMJRF0

MJJ�FUXJT�MHEJVBFT�$��QT #�dIJ�GQCZWH0

CJ�FEIFOF��RMDP�J�RMDP�BDOFCDRQFG?�EF��'2

HGOVBRH�FEIH�J\�G\MFBCSP�LRJ]�EDM`HCHBN

MKEFT�J�EFQHMTCJGHCH�BCDRQFG��G��0P�BCV0

WHKP�'�BHTD]��G�$�'�BHTQH #

uRJ]S�OID\EJCJBN�J�GSGFEQJ�EDM`HCJBN

G�BGFDFUMH\IFT�UJFRFLD;�BLDCSD�J�LMJBLD0

GHZXJD�EVUMHGS��2�'$���CDR �B�LMJTDBNZ

BRHMSP�CJL�J�GK\H�cDMcHGFOF�B�OVBRST�CJ0

BRGDIIST�LFECDBQFT#�bHBH`EDIJK�CJIDY0

IF�GSRKIVRS�GEFCN�FGMHOFG�J�UHCFQ��OVBRF

LFQMSGHZXJP�RDMMJRFMJZ�FUBCDEFGHIJY�

J�LMJ�GSPFED�IH�LCHQFM��FQHYTCDIS�LKRJ0

GFBNTJTDRMFGFY�LFCFBFY�BRHMFGF\MHBRIF0

OF� UDMD\IKQH#�[� FRCJWJD� FR� OID\EKXJPBK

\EDBN�`D�LDBRMSP�EKRCFG��BMDEIJD�IJ�MH\V

ID�FRTDWDIS�BFUJMHZXJTJ�QFMT�G�UDMD\0

IKQD#

�BCJ�G�LDMJFE�BUFMH�QFMTH�UFCNcJIBRGF

QFMTCDIJY�G\MFBCSP�LRJ]�USCF�LMJVMFWD0

IF�Q�EVUMHGD��RF�G�LDMJFE�EFQHMTCJGHIJK

BCDRQFG�G\MFBCSD�8�����
���BFUJMHCJ�QFMT

G�FBIFGIFT�G�LKRIHP�BRHMFOF�FBJIIJQH�JCJ

G�LFOMHIJWIFY� B� IJTJ� WHBRJ� EVUMHGS#�[

FBJIIJQD�BFUMHIF����&���(�&�g�LFM]JY�QFM0

TH�� LMJIFBJTSP� G\MFBCST� BCDRQV� �g� FR

WJBCH�BCVWHDG��QFOEH�VEHGHCFBN�LMFBCDEJRN

TDBRF�BUFMH�LMJIDBDIIFY�LFM]JJ����{��&�

:�{�$*�OMVLL�BDOFCDRFQ��EHIISD�\H�RMJ�BD0

\FIH�FU�DEJIDIS #�[�FBJIIJQD�G\MFBCSD�G

FBIFGIFT�BFUJMHZR�QFMT�ECK�BCDRQFG��ID0

`DCJ� ECK� BDUK;� LDMGSY� \HIJTHDR� �&�*� �

��[ID�FGMHOFG��UHCFQ�J�LFYTS�dBDRMH�B�LMJRF0

QHTJ�CDB�\EDBN�LMJBVRBRGVDR�LFWRJ�JBQCZWJRDCN0

IF�G�GJED�UDMD\FGF0FBJIFGSP�QFCQFG��UFCDD�2��g

vRFY�LCFXHEJ�\HIKRF�LFCKTJ�\DMIFGSP�J�TIF0

OFCDRIJP�RMHG#
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*���g�FUXDOF�GMDTDIJ��\HRMHWDIIFOF�G\MFB0

CSTJ�IH� QFMTCDIJD� G� iLKRIHPj� FBJIIJQH

���{�*���:�{�$* #

bHLMFRJG��BHTJ�BDOFCDRQJ�QFMTKRBK�LF0

WRJ� JBQCZWJRDCNIF� G� FBJIIJQD#�bH� IDOF

LMJPFEJRBK�+*�������+�g�GBRMDW�BHTFBRFK0

RDCNIF�QFMTKXJPBK�TFCFESP����{�����:�{

$* �J�&������&�$�g�LF�GMDTDIJ�QFMTCDIJK

���{� (2 #� [� FUFJP� BCVWHKP� \IHWJRDCNIHK

WHBRN�QFMTH�BFUJMHDRBK�IH�TDMRGFT�BVUBRMH0

RD�'�(��+���%���g����{��$'+(?�EHIISD�IHUCZ0

EDIJY�\H�GSGFEQHTJ�GF�GBD�(�BD\FIH�FU�D0

EJIDIS #

}RH]JHCNISD�LMDELFWRDIJK�TFCFESP�8�

���
��� BVXDBRGDIIF� UCJ`D� Q� RHQFGST

G\MFBCSP�J�FBFUDIIF�TFCFESP�8�����F��#�}

LFBCDEIJTJ�FIJ�BFGLHEHZR�LFWRJ�LFCIFB0

RNZ;� G� MHYFID� IHUCZEDIJY� BDOFCDRQJ�8�

���
���J�OFMH\EF�UFCDD�TIFOFWJBCDIISD�TF0

CFESD�8�����F���QFMTKRBK�LFUCJ\FBRJ�G�FE0

IJP�J�RDP�̀ D�TJQMFBRH]JKP�IH�EJBRHI]JJ�G

IDBQFCNQF�TDRMFG#�_�G\MFBCSP�8������
���J

8����F����IHLMFRJG��LMJ�QFMTCDIJJ�IH�FE0

IJP�J�RDP�`D�LFMFEHP�EDMDGNDG�TJQMFBRH0

]JJ�J� QFMTFGSD�TDRFES� FBRHZRBK� BVXD0

BRGDIIF� MH\EDCDIS�� ID\HGJBJTF� FR� RJLH

TDBRFFUJRHIJY��BFGTDBRIF�IHBDCKDTSP�vRJ0

TJ�GJEHTJ��8	�����$%2(?��
�
���$%%� #

[�RFT�̀ D�MHYFID�IJ`D�LF�RDWDIJZ�dBDR0

MH� �*#��#$%%&� O#� USCF� IHYEDIF� FEIF�� $('

$*#�+#$%%2�O#�'���OID\EH�BMDEIDOF�EKRCH#�[BD

RMJ�OID\EH�MHBLFCF`DIS�G�QVMRJIHP�$'��BV0

PJP�JCJ�VBSPHZXJP�EVUFG�J�FBJI#�[�CJIDY0

IFT� IHBH`EDIJJ� VWHBRQJ� BVPFBRFK� USCJ

MHBLFCF`DIS�G�BMDEIDT�WDMD\�QH`ESD�$+��

��2��T����{�(� #�uMJTDMIF�G�$���MH\H�UFCN0

cD�vRFOF�MHBBRFKIJK�USCH�EJBRHI]JK�TD`0

EV�WHXD�GBDOF�LFBDXHDTSTJ�TDBRHTJ�BUF0

MH�QFMTH�V�BFBDEIJP�LHM��$2�����&��T��:��

{����% #

uHMS�� FUIHMV`DIISD� G� $%%&'$%%2� OO#�

OID\EJCJBN�G�BFBDEIJP�iFRMD\QHPj�CJIDY0

IFY�EVUMHGS#�wHQ�J�IHUCZEHGcJDBK�G�$%%*

O#�LRJ]S��vRJ�LHMS�KGIF�RKOFRDCJ�EMVO�Q�EMV0

OV��PFRK�G�vRFY�̀ D�TDBRIFBRJ�UFCNcHK�WHBRN

VWHBRQFG�BRFCN�`D�LFEPFEKXJP�cJMFQFCJ0

BRGDIISP�TDBRFFUJRHIJY�FBRHDRBK�ID\HBD0

CDIIFY#�dIJ� ID� JBLFCN\VZRBK� LRJ]HTJ�

FUJRHZXJTJ�LF�BFBDEBRGV��EH`D�GF�GMDTK

EFQHMTCJGHIJK� LDMDTDXHZXDOFBK� GS0

GFEQH#

uFBCD� LMDQMHXDIJK� EFQHMTCJGHIJK� G

QFI]D�JZCK�'�IHWHCD�HGOVBRH�BDOFCDRQJ�FR0

IFBJRDCNIF� MHGIFTDMIF� MHBLMDEDCJCJBN

TD`EV�LKRIHTJ�FBJIIJQFG��RFOEH�QHQ�iGS0

GFEQJj�EDM`HCJBN�G�FUXDT�IDEHCDQF�EMVO

FR�EMVOH��LFGRFMKK�iRKOFRDIJDj�OID\EKXJP0
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BFQFY�J\UJMHRDCNIFBRJ�G�GSUFMD�TDBRH�QFM0

TCDIJK�QFMTFGFOF�EDMDGH�J�G�FUBCDEFGHIJJ

MH\ISP�TJQMFBRH]JY���MJETHI��$%%+ #

wHQ� BLD]JHCJ\JMFGHIISY� BFUJMHRDCN�

BMDEIJY� EKRDC� EDTFIBRMJMVDR� IHJUFCDD

USBRMFD� J� LFGDMPIFBRIFD� FUBCDEFGHIJD

BVUBRMHRFG#�uRJ]S�FWDIN�LFEGJ`IS�J�FU0

BCDEVZR�LFGDMPIFBRN� QFMS�USBRMDD� GBDP

FBRHCNISP�EKRCFG�MFEH�8������������RFW0

IF�RHQ`D�QHQ�USBRMDD�LDMDTDXHZRBK�G�QMF0

ID�EDMDGH�J�G�]DCFT�LF�VWHBRQV#�[�iLKRIHPj

BRHMFGF\MHBRISP�EMDGFBRFDG�EKRDC�\HEDM0

`JGHDRBK�IHEFCOF�'�IH�('+�EIDY�'�J�\HRDT

LDMDTDXHDRBK�G�EMVOFY�HIHCFOJWISY�VWHB0

RFQ��USBRMF�FUBCDEVK�RDMMJRFMJZ#

bHBQFCNQF�TF`IF�BVEJRN�LF�v^^DQRJG0

IFBRJ� QFMTCDIJK� �VBLDP� \FIEJMFGHIJY�J

BQFMFBRN�LFBRVLCDIJK�LJXJ�V�PMFIFTDRMJ0

MFGHIISP�FBFUDY ��GMDTK�\HEDM`QJ�LMFLFM0

]JFIHCNIF� GDCJWJID�LFGDMPIFBRJ� iIHBS0

XDIISP� LJXDYj� BVUBRMHRFG#�dIH�THQBJ0

THCNIH�G�QVMRJIHP�`JGSP�EDMDGNDG�B�J\F0

UJCJDT�G�QMFID�RFCBRSP�BQDCDRISP�GDRGDY�

B� PFMFcF�MH\GJRFY� QFMQFY�� FBFUDIIF�LF0

QMSRFY�TPFT��R#�D#�B�THQBJTHCNIFY�LFGDMP0

IFBRNZ�LMJ� EHIIFT� MHEJVBD� GDRGJ #��RJ

QVMRJIS�BRHMSP�EVUFG�J�UVQFG�EFBRHRFWIF

IDTIFOFWJBCDIIS��J�EH`D�G�BRHMFGF\MHBR0

IFT�CDBV�EMVO�FR�EMVOH�J\FCJMFGHIS�MHB0

BRFKIJDT� G� ���'%���T#� ��MJETHI�� $%%+ #

}QFMDD�GBDOF��TIFOJD�JBBCDEFGHRDCJ�8�

���
���BTDcJGHZR�̀ DBRQFBRN�WJBRF�UJFRF0

LJWDBQJP�BGK\DY�BF�BRMFOFY�RDMMJRFMJHCN0

IFBRNZ��IHLMJTDM��wFBDIQF��wHYOFMFEFGH�

���( #� [� IDLMDMSGISP� TDBRFFUJRHIJKP

^HQRJWDBQJ�FRBVRBRGVDR�J�`DBRQHK�LMJGK0

\HIIFBRN�FBFUDY�8�����
���Q�FLMDEDCDIIST

VWHBRQHT�LMFBRMHIBRGH��J�RDT�UFCDD�QHQHK0

CJUF�FPMHIH�THMQJMFGQH�LFBCDEIDOF#�|H`D

HOMDBBJGISD�BRFCQIFGDIJK�LMJ�BCVWHYIFY

GBRMDWD� EGVP� LRJ]� LMFJBPFEKR� JBQCZWJ0

RDCNIF�MDEQF��PFRK�EHIISY�GJE�GDBNTH�HO0

MDBBJGDI�G�FPMHID�EVLCH�FR�iOID\EFGSP�QFI0

QVMDIRFGj��3	��
���4	������$%�%?���������["	�
�#��#��$%2* #

bHLMJTDM�� LMJ� QHMRJMFGHIJJ� BMDEIJP

EKRCFG�G��HYCDIPFMBRD���HGHMJK �B�JBLFCN0

\FGHIJDT�THOIJRF^FIISP�\HLJBDY�QMJQFG

IH�LMFRK`DIJJ�LDMJFEH�B�BDMDEJIS�^DGMH0

CK�LF�QFID]�HLMDCK�TDBRH�LMDUSGHIJK�FEJ0

IFWDQ�IDCN\K�USCF�FRCJWJRN�FR�OID\EFGSP

VWHBRQFG�FUMH\FGHGcJPBK�LHM��PFRK�JTDI0

IF� G� vRF� GMDTK� EKRCS�IHJUFCDD� HQRJGIS

GFQHCNIF�J�CVWcD�GBDOF�FRGDWHZR�IH�LMF0

JOMSGHIJD�\HLJBJ#�|H`D�LFBCD�FUMH\FGHIJK

LHMS�RFCNQF�G�MDEQJP�BCVWHKP�FUH�LHMRID0
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MH�LMJCDRHZR�J�IHWJIHZR�EDTFIBRMJMFGHRN

G�FRGDR�IH�JTJRH]JZ�OFCFBH�WV`HQH#

dUSWIF� LFECDRHZR� J� EDTFIBRMJMVZR

HOMDBBJZ�RFCNQF�BHT]S#�_�IDBQFCNQJP�iRDM0

MJRFMJHCNISPj�LRJ]�FRTDRJCJ�VBRFYWJGFD

FRBVRBRGJD� MDHQ]JY� IH� THOIJRF^FIIVZ

JTJRH]JZ��J\��$ ;�GTDBRF�LFECDRH�J�VGDCJ0

WDIJK�HQRJGIFBRJ�FIJ�\HRHJGHCJBN�J�IH�GMD0

TK�LMDQMHXHCJ�GFQHCJ\H]JZ�JCJ�LDMDTD0

XDIJK��7��
���	������,	������$ #�uFBCDEIDD

BGJEDRDCNBRGVDR�ID�RFCNQF�FU�FOMHIJWDIISP

GF\TF`IFBRKP�LFLVCKMIFOF�TDRFEH�F]DIQJ

WJBCDIIFBRJ�BMDEIJP�EKRCFG��FBIFGHIIFT

IH�LMFGF]JMFGHIJJ�GFQHCJ\H]JJ�J�HOMDB0

BJJ��B]��	���$%%� ��IF�LMD`ED�GBDOF�FU�FR0

BVRBRGJJ� RDMMJRFMJHCNIFBRJ� QHQ� FPMHIS�

MDQCHTJMFGHIJK�FLMDEDCDIIFOF�LMFBRMHI0

BRGH�G�MD`JTD��VBRHIFGCDIIFT�GCHEDCN]DT#

uMJ�GSBFQFY�WJBCDIIFBRJ�J�G�IDLMDMSG0

IFT�UJFRFLD�CDOWD�GBDOF�FUIHMV`JRN�GMD0

TDIIFBRN�BGK\J�LRJ]�B�iLKRIHTJj�FLRJTHCN0

ISP�EMDGFBRFDG��MHGIF�QHQ�J�\H^JQBJMFGHRN

MDOVCKMISD�LDMDTDXDIJK�LRJ]�TD`EV�iLKR0

IHTJj�IH�FUcJMIFY�RDMMJRFMJJ#�[�IDLMD0

MSGISP�TDBRFFUJRHIJKP�LRJ]S�TD`EV�LKR0

IHTJ�LDMDTDXHZRBK�EFGFCNIF�TDECDIIF��B

QFMTCDIJDT�J�FUBCDEFGHIJDT�BVUBRMHRH��GF

^MHOTDIRJMFGHIISP�WHXD�GBDOF�CDRKR�US0

BRMF�FR�iLKRIHj�Q�LKRIVj��IHUCZEHRDCN�JP

FUSWIF�RDMKDR�G�TFTDIR�LDMDCDRH #

�RV�GMDTDIIFBRN�TIFOF�BCF`IDD�\H^JQ0

BJMFGHRN�G�BCVWHD�IJ\QFY�WJBCDIIFBRJ�8�

���
����J�LMJ�LFCIFY�^MHOTDIRH]JJ�UJF0

RFLFG�'�LFWRJ�IDGF\TF`IF��FBFUDIIF�DBCJ

FLRJTHCNISD� VWHBRQJ� MH\EDCDIS� BFGBDT

IDLMJOFEISTJ�EMDGFBRFKTJ��BQH`DT��PGFY0

ISTJ #�}QFMDD�GBDOF��MFBR�̂ MHOTDIRJMFGHI0

IFBRJ� TDBRFFUJRHIJY� GScD� IDQFRFMFOF

LMDEDCH�IHMVcHDR�BGFYBRGDIISD�GJEV�LF0

BRFKIISD�LDMDTDXDIJK#�[F\IJQHDR�J\FCK0

]JK�WHBRJ�FBFUDY�IH�IDUFCNcJP�iFBRMFG0

QHPj��B�QFRFMSP�FIJ�LFWRJ�J�ID�LSRHZRBK

\HBDCJRN�BFBDEIJD�LVBRVZXJD#�|MVOHK�`D

WHBRN�LRJ]�'�LF0GJEJTFTV�TFCFESD�'�HIF0

THCNIF�VGDCJWJGHZR�EHCNIFBRN�LDMDTDXD0

IJY�G�LDMJFE�EJBLDMBJJ��GBCDEBRGJD�WDOF

LMJLCFE�LFLVCK]JJ�iHMPJLDCHOHj�LFLFCIK0

DR�G�FBIFGIFT�iTHRDMJQFGSDj�LFLVCK]JJ#

�RFR� TDPHIJ\T� iBHTFJ\MD`JGHIJKj

OMVLLJMFGFQ��J\FCJMFGHIISP�G�iFBRMFGIFT

CHIEcH^RDj��USC�\H^JQBJMFGHI�V�TIFOJP

GJEFG�LRJ]�B�BHTFY�MH\IFY�UJFCFOJDY�'�V

WDMIFY�GFMFIS��<������������ ��=�,������	�

��#��$%%2 ��QMHBIFPFPCFOF�EKRCH��<���	��	�

��#��$%%&?�1���	�
��o���	�
������ �J�EM#��FU0

\FM�BT#�7��
���5�	���$%%2 #�[DMFKRIF��`DBR0

QHK� BGK\N� BMDEIJP� EKRCFG� B� FEJIFWISTJ

RDMMJRFMJKTJ� G� \HLFGDEIJQHP� i�MKIBQJY

CDBj� J� iwHCV`BQJD� \HBDQJj� FUVBCFGCDIH

CJcN�GSBFQFY�TF\HJWIFBRNZ���J\FCJMFGHI0

IFBRNZ�LFEPFEKXJP�VWHBRQFG#�uMJWDT�BF0

FRGDRBRGVZXJD�^MHOTDIRS� \EDBN� \HIKRS

JTDIIF�FLRJTHCNISTJ�EMDGFBRFKTJ��LMJ0

GK\HIIFBRN� Q� IJT�IHJUFCDD� GSBFQH#�uMJ

THCFY�LCFXHEJ��GSBFQFY�BRDLDIJ�J\FCK]JJ

^MHOTDIRFG�`DBRQJD�UJFRFLJWDBQJD�BGK\J

UVEVR�IDFRCJWJTS�FR�BRMFOFY�RDMMJRFMJ0

HCNIFBRJ#

�FOEH� MH\GJRHK� RDMMJRFMJHCNIFBRN� V

LRJ]�\HLFGDEIJQH�i�MKIBQJY�CDBj�'�BGFDOF

MFEH�HMRD^HQR��GS\GHIISY�GSBFQFY�TF\HJW0

IFBRNZ�BLDCSP�cJMFQFCJBRGDIISP�EMDGF0

BRFDG��JP�GQMHLCDIIFBRNZ�G�BRMVQRVMV�ID0

LMJOFEISP�PGFYISP�IHBH`EDIJY#�bHFUFMFR�

G� HIRMFLFODIIF�J\TDIDIISP�CDBHP� BVXD0

BRGVDR�cJMFQJY� QFIRJIVVT� CJBRGDIISP

EMDGFBRFDG�MH\IFOF�GF\MHBRH�J�B�MH\IFY�BRD0

LDINZ�VWHBRJK�EVUFG�J�EMVOJP�BRHMSP�ED0

MDGNDG�iLFEPFEKXJPj�LFMFE��GK\��KBDIN��CJ0

LH��KGFM�J�EM# ��FR�BMDEIDOF�EF�IJ\QFOF#

|DYBRGJRDCNIF��EHIISD�}#~#�wFBDIQF�J

�#�#�wHYOFMFEFGFY�����( �LFQH\HCJ�BJCN0

IF�FOMHIJWDIIVZ�EJBLDMBJZ�BMDEIJP�EKR0

CFG� G� \HLFGDEIJQD� i�MKIBQJY� CDBj#�[� *�

BCVWHKP�OID\EFGFY�EJBLDMBJJ��J\�*%�TDWD0

IJY �G\MFBCSD�G�BCDEVZXJY�OFE�MH\TIF`H0

CJBN�IH�LMD`IDT�VWHBRQD�JCJ�IH�EJBRHI]JJ

FEIFY�'�EGVP�RDMMJRFMJY�FR�IDOF#��XD�GScD

LMJGK\HIIFBRN�Q�̂ MHOTDIRJMFGHIIST�VWH0

BRQHT�EVUMHG;�FEIH�J\�LHM�WDRSMD�OFEH�LFE0

MKE�OID\EJCHBN�G�FEIFT�^MHOTDIRD#�}MDE0

IKK�EHCNIFBRN�IHRHCNIFY�EJBLDMBJJ�RHQ`D

IDGDCJQH;�(���QT��B�TDEJHIFY�$���QT�J�LMD0

EDCNIFY�EHCNIFBRNZ�$����QT��GBDOF�$��GF\0

GMHRFG�J\���+ #

w�BF`HCDIJZ��LMJ�F]DIQD�GF\GMHRFG�ID

VQH\HI�MH\TDM�QFIRMFCJMVDTFY�RDMMJRFMJJ#

[JEJTF��vRF�RD�`D�LCFXHEQJ�G�%+�OH�J��*%
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OH� G� IDLMDMSGISP�J�^MHOTDIRJMFGHIISP

TDBRFFUJRHIJKP�8�����
����IH�QFRFMSP�JB0

BCDEFGHCJ� GF\EDYBRGJD�^MHOTDIRH]JJ� IH

VMFGDIN�WJBCDIIFBRJ��iFBRMFGIFOF�v^^DQ0

RHj� '� IH� VBLDP� MH\TIF`DIJK� vRFOF� GJEH

���

	�.������$ #

uFRFTV� GDMFKRIF�� WRF� \IHWJRDCNIHK

WHBRN�LRJ]��ID�EHGcJP�GF\GMHR��ID�LFOJUCH

J�ID�FRQFWDGHCH�G�BFBDEIJD�LFLVCK]JJ��IF

IHPFEJRBK�G�LFBRFKIIFT�LDMDTDXDIJJ�TD`0

EV�LFEPFEKXJTJ�̂ MHOTDIRHTJ�IH�RDMMJRF0

MJJ�MHEJVBFT�G�$�'$��QT#��DT�UFCDD��WRF

THQBJTHCNIHK� \HMDOJBRMJMFGHIIHK� EHCN0

IFBRN� IHRHCNIFY� EJBLDMBJJ� EHDR� JTDIIF

vRFR�LFMKEFQ�GDCJWJI��wFBDIQF��wHYOFMF0

EFGH�����( #��RJ�LRJ]S�GLFCID�TFOVR�USRN

BMDEJ� &� J\� *%�TDWDIISP� G\MFBCSP�J� RDT

UFCDD��**�J\���+�TFCFESP#

uMJ�MHGIFT�VMFGID�\GVQFGFY�HQRJGIFB0

RJ�LDMDTDXHZXJPBK�LRJ]�RMVEIDD�VWDBRN�

WDT�ECJRDCNIF�LMJGK\HIISP�Q�FLMDEDCDI0

IST�VWHBRQHT#��DT�UFCDD��WRF�FIJ�WHBRF�LF0

KGCKZRBK� G� iIDRJLJWISPj� UJFRFLHP� '� FR

LFYTDIISP�FCNcHIIJQFG�EF�GRFMJWISP�CD0

BFG�IH�LCHQFMHP#�bHUCZEHRDCN�RVR�G�FUXDT0

RF�iID�`EDRj�GBRMDWJ��PFRK�G�RHQJP�UJFRF0

LHP�MDOVCKMISD�GBRMDWJ�LDMDTDXHZXJPBK

BMDEIJP�EKRCFG�LMFJBPFEKR�IH�LMFRK`DIJJ

GBDOF�OFEH��fHGNKCFG��aFUHIFG��$%%+ #�bH0

BQFCNQF�TF`IF�BVEJRN�LF�IHcJT�LMFBCD`J0

GHIJKT��D`DEIDGISD�LDMDTDXDIJK�BMDEIJP

EKRCFG�G�LCFRIF�\HBDCDIISP�EVUFGSP�J�EV0

UFGF0UVQFGSP� CDBHP� QHQ� MH\� FPGHRSGHZR

LMFBRMHIBRGF�MHEJVBFT�G�$�'$��QT#

uFRDI]JHCNIF� i`J\IDIIFD� LMFBRMHI0

BRGFj�GJEH�IH�VMUHIJ\JMFGHIISP�RDMMJRF0

MJKP� G� MDQMDH]JFIISP� CDBHP�cJMFQFCJ0

BRGDIIFOF�J�BTDcHIIFOF�BFBRHGH�FQH\SGH0

DRBK�BVXDBRGDIIF�UFCNcJT��WDT�IH�THCF0

IHMVcDIISP�LMJMFEISP�RDMMJRFMJKP#�[BD

GScDLDMDWJBCDIISD�BCVWHJ�HQRJGIFOF�JB0

LFCN\FGHIJK�BMDEIJT�EKRCFT�iIDRJLJWISPj

UJFRFLFG�LMJVMFWDIS�Q�BHTST�MH\IST�WH0

BRKT� HMDHCH�8��������
���� IF� LMFJ\FcCJ

LMHQRJWDBQJ� FEIFGMDTDIIF� �QFID]� $%2�'

$%%�0D�OO# #

�FRK�ECK�VGDMDIISP�BV`EDIJY�F�BQFMF0

BRKP�J�BMFQHP�QHRHBRMF^JWDBQJ�ID�PGHRHDR

EFBRFGDMISP�IHUCZEDIJY�\H�TIFOFCDRIDY

EJIHTJQFY� LFLVCK]JY� BMDEIJP� EKRCFG� G

UFCNcJIBRGD�MDOJFIFG��OED�GJE�IHPFEJRBK

LFE�RFY�JCJ�JIFY�BRDLDINZ�FPMHIS��uFCN0

cH���DCFMVBBJK��}TFCDIBQHK�J�dMCFGBQHK

FUCHBRJ ��FUXHK�RDIEDI]JK�GJEIH�FRWDRCJ0

GF#�[�MDOJFIHP�B�UFCNcDY�^MHOTDIRH]JDY

TDBRFFUJRHIJY�J�FRBVRBRGJDT�QMVLISP�THB0

BJGFG� iLDMGJWISPj� CDBFG� GJE� MHINcD� J

USBRMDD�FBGHJGHDR�GDBN�BLDQRM�IDPHMHQRDM0

ISP�UJFRFLFG��BF\EHIISP�WDCFGDWDBQFY�ED0

KRDCNIFBRNZ��LFKGCKDRBK�IH�OID\EFGHIJJ�G

LCFEFGSP�BHEHP�J�OFMFEBQJP�LHMQHP#

uFvRFTV�GLFCID�LMHGEFLFEFUIF�LMDELF0

CF`DIJD��WRF�G�BMDEIDMVBBQFY�LFLVCK]JJ�8�

���
���G�$%%�0D�OO#�LMFJ\FcCF�iFUMHXDIJDj

LFLVCK]JFIISP�RMDIEFG�G�BRFMFIV�FBGFD0

IJK�iFBRMFGISPj�J�LMJOFMFEISP�CDBFG��IHJ0

UFCDD�J\TDIDIISP�WDCFGDQFT#�[JEJTF��FIF

ID�USCF�\HTDWDIF�BLD]JHCJBRHTJ��JBPFEJG0

cJTJ�J\�LMDEBRHGCDIJK�F�̀ DBRQFY�BGK\J�GJ0

EH�B�QMVLISTJ�THBBJGHTJ�LDMGJWISP�CD0

BFG�JCJ�IHUCZEHGcJP�RFCNQF�G�\HLFGDEIJ0

QHP#

uF�IHcDTV�TIDIJZ�� G� BMDEIDMVBBQFY

LFLVCK]JJ�8��������
���FEIFGMDTDIIF�JEVR

EGH� LMFRJGFLFCF`ISP�LMF]DBBH#�[F0LDM0

GSP��MHBRDR�VK\GJTFBRN�iQFIBDMGHRJGISPj

LFLVCK]JY��iFRBRVLHZXJPj�G�QMVLISD�THB0

BJGS�iLDMGJWISPj�CDBFG#�}FPMHIDIJD�`D0

BRQJP� RDMMJRFMJHCNISP� �� UJFRFLJWDBQJP

BGK\DY�G�VBCFGJKP�DBRDBRGDIIFOF�FBCHUCD0

IJK�LF\J]JY�EVUH�G�EMDGFBRFKP��LMJ�EHCN0

IDYcDT�LMFEFC`DIJJ�̂ MHOTDIRH]JJ�GIVR0

MJ�QMVLISP�THBBJGFG��J�'�OCHGIFD�'�MHBRV0

XDY�J\FCK]JJ�EMVO�FR�EMVOH�BHTJP�THBBJ0

GFG��VOMF`HDR�MD\QJT�LHEDIJDT�WJBCDIIFB0

RJ�J�JBWD\IFGDIJDT�FPMHIKDTSP�OMVLLJMF0

GFQ#

[F0GRFMSP�� LMJBVRBRGVDR� LMFRJGFLF0

CF`IHK� RDIEDI]JK� HQRJGIFOF� MHBBDCDIJK

BMDEIJP�EKRCFG�LF�̂ MHOTDIRHT�J\TDIDIISP

CDBFG�G�LFCFBD�iHIRMFLFODIIFY�CDBFBRDLJj

Z`IDD� e`DGH�� }RHMJ]S��~FBQGS#� fEDBN

BMDEIJY�EKRDC�JBLFCN\VDR�GBD�MH\IFFUMH\JD

VWHBRQFG� CJBRGDIISP� CDBFG;� FR� TDCQJP

^MHOTDIRFG�EF�CDBFLFCFB��FR�EVUMHG�G�BRH0

MSP�LHMQHP�EF�MHBLHEHZXJPBK�UDMD\IKQFG

B�FREDCNISTJ�EVUHTJ�J�GK\HTJ��FR�\HLFGDE0

ISP�RDMMJRFMJY�EF�MDQMDH]JFIISP�CDBFG#
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}FUBRGDIIF��BRHRNK�IHLJBHIH�G�EFQH\HRDCN0

BRGF� BVXDBRGFGHIJK� EHIIFY� RDIEDI]JJ�

LDMBLDQRJGIFBRJ�DD�JBLFCN\FGHIJK�G�BFPMH0

IDIJJ�GJEH#

[�VBCFGJKP�VMUHIJ\H]JJ��GMFLDYBQFY

eFBBJJ�̀ J\IDBLFBFUIFBRN�LFLVCK]JY�8����

���
���G�EFCOFBMFWIFY�LDMBLDQRJGD�BGK\H0

IH�JTDIIF�BF�GRFMFY�RDIEDI]JDY#�uDMGHK

GIFBJR�BGFY�GQCHE�G�BFPMHIDIJD�iBRH]JY�LD0

MD`JGHIJKj�J�^FMTJMFGHIJD�iFWHOFG�MHB0

BDCDIJKj�GJEH�IH�BFBDEIJD�RDMMJRFMJJ��IF

FI�BFGBDT�ID�RHQ�GDCJQ��QHQ�LMDEBRHGCKDRBK

HGRFMHT��MHUFRHZXJT�G�RHQJP�iFWHOHPj��BT#

wFBDIQF��wHYOFMFEFGH�����( #

ABBCDEFGHIJD�8#�:]��	������* �LF\GFCK0

DR�GSEDCJRN�RMF^JWDBQJD�̂ HQRFMS��QFRFMSD

LMJGK\SGHZR�v^^DQRJGIFD�QFMTCDIJD�BMDE0

IJP�EKRCFG�Q�QVMRJIHT�BRHMSP�EVUFG�GF\0

MHBRH�,
(
�J�QFIQMDRIF�Q�FUBCDEFGHIJZ�RFC0

BRSP� BVWNDG� G� GDMPIDY�WHBRJ� QMFIS#��RJ

BVWNK�FUCHEHZR�IHJUFCNcDY�LFGDMPIFBRNZ

LMJ� EHIIFT� MHEJVBD#�}FFRGDRBRGDIIF� IH

RHQJP�FBKP��IH�UCJ`HYcJP�Q�IJT�CJBRNKP

JCJ�RFIQJP�LFUDOHP�THQBJTHCNIH�QFI]DIR0

MH]JK�RDP�UDBLF\GFIFWISP��WRF�EFBRVLIS

RHQFTV�BLD]JHCJ\JMFGHIIFTV�BFUJMHRDCZ�

QHQ�8�����
��#

uMDELFWJRHDTSD�TDBRH�QFMTCDIJK�MD0

\JEDIRISP�FBFUDY�8�����
���G�LFLVCK]JKP

BRHMFGF\MHBRISP�EVUMHG�RFWIF�BFGLHEHZR
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Experiment
number in which
pattern occurred

Total
number of

experiments
Percent of total

I. Occupation of Nest in
Comfort

3 11 21 17 8 4 64 96 66,7

II. Discomfort Behavior
1 10 17 31 45 36 32 16 78 82 95,1

III. Aggression
S: R(A)
M: R(A)

1 9
1

13
5

31(2)
9

46
8

35(4)
14(4)

48(6)
17(3)

21(10)
6(4)

1 78
38

82
95,1
46,3

IV.
Bird Stops Getting           S:
on Nest                             M: 1 2 5 8

3
33

2
25 3

5
77

82
6,1

93,9

V. Moveable Bird Looks for
Original Nest Site

2 6 7 19 23 20 35 17 62 82 75,6

VI. Neighbor Nest Seizure
2 1 1 4 82 4,9

VII. Disappearance
S:
M:

2
2

1
3

3
3

4
2

7
8

4
5 1

20
21

82
24,4
25,6
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number in which
pattern occurred

Total
number of

experiments
Percent of total

I. Occupation of Nest in
Comfort

1 4 12 9 10 3 3 2 44 50 88,0

II. Discomfort Behavior
2 6 4 12 17 22 12 19 1 35 42 83,3

III. Aggression
S: R(A)
M: R(A)

1
1

4
2

3
1

9(1)
3

10
6

21(2)
3

13(2)
2(2)

26(6)
8(3)

4(3)
3(1)

36
17

42
85,7
40,5

IV.
Bird Stops Getting           S:
on Nest                             M: 4 3 4 21

1
8 1

1
41

42
2,4

97,6

V. Moveable Bird Looks for
Original Nest Site

3 4 8 6 8 7 14 11 18 4 34 42 81,0

VI. Neighbor Nest Seizure
2 3 1 5 42 11,9

VII. Disappearance
S:
M: 1

1
1

2
1 2 2 4 2 4

3
13

42
7,2

31,0
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experiments
Percent of total

I. Occupation of Nest in
Comfort1

1 6 9 7 3 26 52 50,0

II. Discomfort Behavior2 7 13 15 20 10 35 41 85,4

III. Aggression
S: R(A)
M: R(A)

5
2

7(2)
6

15
5(1)

22(5)
14(3)

23(11)
11(6)

2
1

39
27

41
95,1
65,9

IV.
Bird Stops Getting           S:
on Nest                             M: 1 4 13

2
19

1
1

3
38

41
7,3

92,7

V. Moveable Bird Looks for
Original Nest Site

3 5 16 17 13 29 41 70,7

VI. Neighbor Nest Seizure
3 2 5 41 12,2

VII. Disappearance
S:
M: 1 6

1
2

2
4

3
10

41
7,3

24,4
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number in which
pattern occurred

Total number of
experiments

Percent of total

I. Occupation of Nest in
Comfort

1 1 3 3 3 4 3 1 19 19 100,0

II. Discomfort Behavior
2 1 3 3 5 9 9 6 7 1 18 18 100,0

III. Aggression
S: R(A)
M: R(A)

2
1 2

1
2
1

3
2

7
1(1)

7
3

6(2)
3

9(1)
3

1(1)
1

18
11

18
100,0
61,1

IV.
Bird Stops Getting           S:
on Nest                             M: 1 1 4 9 3

0
18

18
0,0

100,0

V. Moveable Bird Looks for
Original Nest Site

2 1 3 3 4 4 3 7 5 5 7 2 14 18 77,8

VI. Neighbor Nest Seizure
1 1 18 5,6

VII. Disappearance
S:
M:

1
2 1

1
1 3

2
5

18
11,1
27,8
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L, cm 1x  ± SE: S�M** 2x  ± SE: M�S X ± SE

80–70
70–60
60–50
50–40
40–30

0,0 ± 0,0
3,1 ± 1,9
4,1 ± 1,7
6,4 ± 2,7
4,7 ± 1,9

0,0 ± 0,0
0,3 ± 0,3
1,0 ± 0,8
0,3 ± 0,3
1,4 ± 0,5

0,0 ± 0,0
3,4 ± 1,9
5,1 ± 1,8
6,7 ± 2,7
6,1 ± 1,9

L, cm 1x  ± SE: S�M 2x  ± SE: M�S X ±SE

110–100
100–90
90–80
80–70
70–60
60–50
50–40
40–30

0,0 ± 0,0
0,0 ± 0,0
1,5 ± 0,8
2,8 ± 0,9
4,2 ± 1,2
5,0 ± 0,9
6,1 ± 1,8
8,4 ± 1,2

0,0 ± 0,0
0,6 ± 0,6
0,0 ± 0,0
0,1 ± 0,1
0,6 ± 0,4
1,1 ± 0,6
2,9 ± 1,2
3,7 ± 1,6

0,0 ± 0,0
0,6 ± 0,6
1,5 ± 0,8
2,8 ± 0,9
4,9 ± 1,3
6,1 ± 1,1
8,9 ± 1,9

12,1 ± 2,2

L, cm 1x  ± SE: S�M 2x  ± SE: M�S X ±SE

140–130
130–120
120–110
110–100
100–90
90–80
80–70
70–60
60–50
50–40
40–30

0,00 ± 0,0
0,00 ± 0,0
0,00 ± 0,0
0,20 ± 0,2
0,22 ± 0,2
0,63 ± 0,4
1,00 ± 0,4
2,56 ± 0,8
3,58 ± 0,9
6,60 ± 1,2
6,00 ± 1,6

0,0 ± 0,0
0,0 ± 0,0
0,0 ± 0,0
0,4 ± 0,4
0,1 ± 0,1
0,0 ± 0,0
0,1 ± 0,1
0,3 ± 0,2
0,0 ± 0,0
0,2 ± 0,2
1,6 ± 0,8

0,0 ± 0,0
0,0 ± 0,0
0,0 ± 0,0
0,6 ± 0,4
0,3 ± 0,2
0,6 ± 0,4
1,1 ± 0,4
2,9 ± 0,7
3,6 ± 0,9
6,8 ± 1,3
7,6 ± 2,0
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