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The Goshawk Accipiter gentilis in Wigry National Park (NE Poland) 
— numbers, breeding results, diet composition and prey selection

Z aw ad zk a  D., Z aw ad zk i J. 1998. T he G o sh aw k  Accipiter gen tilis  in  W igry N ational P ark  (NE Poland) —  num bers, b reed ing  
resu lts, d ie t com position  and p rey  selection. Acta om . 33:181-190.

A bstract. The population  of G oshaw ks in W igry N ational Park w as studied  in the years 1989-97. The num ber of breeding pairs 
nesting w as in the range 8-11, giving a density  of 6.0-7.3 (m ean 6.7) per 100 km z, o r 8.0-11.0 (m ean 9.5) per 100 krrf of forest 
area. 69% of broods w ere successful, m ean clutch size w as 3.1 and  the production  of young  w as at 2.7 per successful pair o r 1.9 
per pair overall. Food taken in the breeding season w as studied  by collecting pellets and  prey  rem ains from  nests and  the 
g round  beneath. Prey w ere identified from  fragm ents of feathers, fur o r  bones, an d  food biom ass estim ated by m ultiplying the 
n um ber of prey item s of a given species by a  m ean mass. 1539 prey  item s w ith  a total biom ass of 332 kg w ere identified. Birds 
accounted for 94% of prey  in term s of num ber of item s and  92% in term s of biomass. The m ost frequent p rey  species w ere Jays 
G am dus glandanus (19% of prey items), pigeons Columba spp. (18%), thrushes Turdus spp. (14%) and  w oodpeckers Picidae (6%). 
The greatest shares o f biom ass w ere taken by  pigeons —  35%, Jays — 16%, hens —  15%, field corvids —  5% and hares Lepus sp. 
—  4%. The m ost significant influences on the diet com position of a given pair w ere distances from  the forest edge and from 
villages. Birds nesting in the forest interior took less advan tage of Feral Pigeons and  hens as prey. A n avifaunal count using a 
com bined-variant cartographic m ethod w as followed by the use o f Ivlev's selectivity index to assess the predation pressure 
exerted by G oshaw ks on  w ild species of bird. This revealed greatest selective preferences tow ards Jays, field corvids, 
w oodpeckers and thrushes as prey.
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INTR O D U CTIO N

The G oshaw k  is one of P o lan d 's  m ost a b u n d a n t 
b ird s of p rey , w h ich  has enjoyed species p rotection  
since 1976. It n ests  th ro u g h o u t the country , reaching 
densities of b e tw een  2 an d  16.3 pairs  p e r 100 km 2 
(respectively in P oznan  province —  Pielowski 1991, an d  
in Rogów, C en tra l Poland  —  G oszczyński 1997). V ari
ous types of forest a re  inhab ited , an d  the species is 
relatively n u m e ro u s  in bo th  fragm en ted  s tan d s am ong  
fields (G oszczyński 1997) a n d  large forest com plexes 
(Olech 1991, P ugacew icz 1996). The d ensity  of the Pol
ish popu la tion  varies little (Pugacew icz 1996, D razny  & 
A dam ski 1996, G oszczyński 1997), un like those in

Scandinavia, w hich  fluctuate m arked ly  w ith  changes in 
the availability  of p rey  (Selas 1997, W iden  1997).

The p ro d u ctio n  of y o u n g  ach ieved  across E urope is 
relatively  constant, a t betw een  1.5 p e r  b reed ing  pair 
(e.g. S chneider et al. 1986) an d  2.3 (e.g. Petty  1989). 
H ow ever, the com position  of the d ie t varies consid
erably  th rough  the E uropean  range, w ith  m ajor prey  
species being Black G rouses Tetrao tetrix and Capercail
lies T. urogallus in  Scandinavia (W iden 1987, T ornberg 
& Sulkava 1990, T ornberg  1997); pigeons, th rushes and  
corv ids in  G erm any  (Bezzel et al. 1997); an d  Red-legged 
P artridges Alectoris rufa, R abbits Onjctolagus cuniculus 
an d  W oodpigeons Columba palumbus in Iberia (M anosa 
1994). T he share  of particu la r g ro u p s of prey  in the diet
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also  varies from  region to reg ion  w ith in  Poland: Feral 
P igeons Columba livia /. urbana, hens an d  Jays Garrulus 
glandarius have all been  iden tified  as m ost im p o rtan t 
p rey  species (G oszczyński & P iłatow ski 1986, D razny  
& A dam sk i 1996, Jędrzejew ska & Jędrzejew ski 1998).

STUDY AREA

Located  a t 53o58 '-54o10'N, 23°00'-23°15’E, w ith in  
the S uw alk i-A ugustow  L akeland  of N E Poland , 15.085 
ha W igry  N ational P ark  (W N P) includes the p a r t of the 
ex tensive A u g u stó w  Forest su rro u n d in g  Lake W igry 
— one of the co u n try 's  largest lakes —  as w ell as the 
lake itself. Forests account for 63% of the P ark  (9946 ha), 
lakes for 19% (2907 ha) a n d  n o n -fo re s t o p e n  a re as  for 
15% (2229 ha). T here a re  ab o u t 25 villages w ith in  the 
P ark  boundaries. 82% of the forest is of Scots p ine Pinus 
sylvestris, 12% of N o rw a y  sp ru ce  Picea abies, 3% of black 
a ld e r A lnus glutinosa, 2% of the birch  Betula verrucosa 
an d  1% of p ed u n cu la te  oak  Quercus robur. Y oung for
ests an d  p lan ta tions accoun t for 26% of the forest area, 
an d  s ta n d s  m ore than  80 years o ld  for 22%.

M ETH O D S

The w o rk  cen tred  on tw o  forest areas; p lo t I of 46 
km 3 to the N W  of Lake W igry, s tud ied  be tw een  1989 
an d  1993; an d  p lo t II of 50 km 2 to the SE w here  research 
w as con tinued  in the years 1995-1997. C ertain  nests in 
area  I w ere  also checked in the la tter period . G oshaw ks 
w ere  assu m ed  to occupy the total n u m b er of hom e 
ran g es reco rded  in the w ho le  period  in  bo th  areas, as 
these w ere  in tw o  sep ara te  forest com plexes separated  
by the extensive (2187 ha) Lake W igry (Fig. 1), an d  as 
the m ajority  of b reed ing  hom e ranges in the tw o w ere 
occup ied  regularly .

A  b reed ing  hom e ran g e  w as considered  occupied if 
fo u n d  to include an  occupied  nest; if characterized  by  
the freq u en t p resence of ag ita ted  birds; if pellets, the 
rem a in s of p rey , feathers o r faeces w ere  found; o r if 
fledged  y o u n g  w ere  heard .

M ost checking w as from  the g ro u n d , though  one or 
tw o  ascen ts to  nests w ere  m ad e  in  the cases of 26 
b roods. Pellets an d  the rem ains of p rey  (a total of 867 
item s) w ere  collected from  m on ito red  nests o r from

nearby  areas beneath . D ata on  d ie t d e riv e d  from  9 
hom e ranges, w ith  food m ateria l collected betw een  
A pril an d  July in the years 1989-1992, a n d  m ain ly  in 
late M ay an d  June in  the years 1993-1997. In the case of 
rem ains found  in bo th  pellets an d  food residues, d o u 
ble counting  of p rey  item s w as  av o id ed  by  assum ing  
the low est p robab le  n u m b er of in d iv id u a ls  eaten. The 
m ean  m asses of p rey  item s w ere  taken  from  G osz
czyński (1974) a n d  Busse (1990).

The G -test for the hom ogeneity  of percen tages w as 
u sed  to assess d ifferences in  d ie t com position  in rela
tion to  d istance from  a village, as w ell as to  ana lyze the 
several-year variability  in the com pso tion  of the d ie ts of 
G o sh aw k s fro m  p a r tic u la r  b re e d in g  h o m e  ran g e s  
(3 classes). The assu m ed  nu ll hypo thesis  w as of 1:1:1 
(Sokal & Rohlf 1981).

4 -7  counts of the local av ifauna w ere  m a d e  using 
the com bined  varian t of the ca rtog raph ic  m ethod  from  
Tomiałojć (1980), b e tw een  A pril a n d  July 1996, in  13 
sam ple  areas rep resen ta tive  of the natu ra lly -varied  
env ironm en t in  the P ark  an d  covering  a total of 208.9 
ha. The constancy of com position  of the b ird  co m m u 
nity  w as estim ated  u sing  the resu lts o f several earlier 
years of research  on the W N P  av ifau n a  (Z aw adzka & 
Z aw ad zk i 1995). The p ressu re  im posed  by G oshaw ks 
on  w ild-liv ing  av ian  p rey  w as assessed  u sing  Iv lev 's 
selectivity index  D = (r -  p ) / ( r  + p  -  2rp), w here  r is the 
percen tage share  of a g iven  p rey  species in a p red a to r's  
d ie t a n d  p  the percen tage of in d iv id u a ls  of that species 
in the b ird  com m unity  (Jacobs 1974). T he index  takes 
on values betw een  -1  an d  1 w here  the la tter ind icates a 
strong  selective preference for a species on  the p a rt of 
the p red a to r, the form er active avo idance, an d  0 the 
consum ption  of the given species in  p ro p o rtio n  to its 
ab u n d an ce  in the environm ent.

RESULTS

D istribution  and abundance
Plot I of W N P  h ad  4 -6  occupied  hom e ranges and  

p lo t II had  4—5 (Fig. 1, Tab. 1). A  total of 8-11 pa irs  of 
G oshaw k nested  in the Park. The d en sity  w as thus 6.0- 
7.3 (m ean 6.7) p e r  100 km 2 of P ark  a n d  8.0-11.0 (m ean 
9.5) p e r 100 k m 2 of forest. The d is trib u tio n  of nests 
tended  to w ard s  even  (Fig. 1), w ith  the N earest N eigh
b o u r D istance being  3689 ±1192  m  (m ax im um  5400,
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Fig. 1. W igry N ational Park w ith hom e ranges (a) of G oshawks, b —  forests, c —  lakes, d —  villages, e —  borders of the 
W N P, I and  II —  stu d y  plots.

[Rye. 1. Rewiry lęgow e jastrzębia (a) w  W igierskim  Parku N arodow ym , b  —  lasy, c —  jeziora, d —  osady, e —  granica 
Parku, I i II —  pow ierzchnie badaw cze.]

m in im u m  1800). D ifferent nests w ere  a t b e tw een  100 
an d  1400 m  (m ean  453 ± 407 m ) of the forest edge, an d  
500-2800 m  (m ean  1160 ± 775 m ) of a village.

M easured  as  circular field of rad iu s  equal to half 
N N D , hom e ranges h a d  a m ean  area of c. 1068 ha. O n 
average, 62% of a hom e range w as forest (range 30-95%,

SD = 20.8%), 25% non-forest an d  open  areas (0-45% , 
SD = 15.8%) an d  13% lake (0-45% , SD = 13.3%).

G oshaw ks nested  in  60-100 years old stands. In the 
s tu d y  period , the b ird s  in a given hom e range u tilized  
1-4 nests a t d istances of betw een  50 an d  650 m  of one 
another. A n exceptional find  in 1996 concerned a shift
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Table 1. Checks on  nest-occupancy in 11 hom e range of Goshawks in W N P (1989-97); + —  nest occupied
(nesting confinned), nest not occupied, O  —  hom e range occupied (nesting probable), * —  nest not
checked.

[Tabela 1. Kontrole zajęcia gniazd jastrzębi w  11 rewirach lęgowych w  Wigierskim Parku N arodow ym
w  latach 1989-97; + —  g n iazdo  zajęte (gn iazdow anie  p e w n e ) , g n iazdo  nie zajęte, O  —  rew ir
zajęty (gniazdow anie praw dopodobne), * — gniazdo  nie kontrolow ane.]

Plot 1989 '90 '91 ’92 ’93 '94 '95 '96 '97
I O + - + + * » * *

I + + + - - * * * *

I + + + + + + o + +
I + - + - + * * + +
I + + + + - * + + »

I + + * + + * * » »

II * O O * * + O *

II » * O * * * + - +
II * * * * * * + + +
II * * ♦ * * * + + +
II + * + * * * * + +

of c. 1800 m  in the place a p articu la r pair bred . This 
reflected the felling of the s tan d  a ro u n d  the prev ious 
b reed ing  site.

19 of the 23 nests found  w ere  in N o rw ay  spruces, 
w ith  single o the r nests in Scots pines, oaks an d  birches. 
N ests w ere  bu ilt n ea r the trunk , in  the low er o r m idd le  
parts  of the crow n b e tw een  12 an d  28.5 m  from  the 
g ro u n d  (m ean 20.8 ± 3.7 m). Fifteen nests w ere  in  trees 
in the im m edia te  vicinity of a road  o r gap  in the stand 
(area of lim ited tree cover, no t clearing). G oshaw ks 
w ere no t found  to use the old nests of o the r rap tors, 
th ough  their ow n  nests w ere  occupied  by C om m on 
B uzzards Buteo buteo, Lesser S potted  Eagles Aquila 
pomarina an d  H obbies Falco subbuteo.

Reproduction
Data on 26 G oshaw k b ro o d s w ere  collected. M ean 

b reed ing  success w as 69% (Tab. 2). C lu tch  size varied  
from  2 -4  eggs, w ith  58% of b ro o d s hav ing  3 an d  21%

each 2 o r 4. Of the 6 b reed ing  a ttem p ts  en d in g  in com 
plete failure, 5 involved  destruc tion  d u rin g  incubation. 
In 3 cases, eggs w ere  des troyed  by Pine M artens Martes 
martes. T w o nests w ere  found  to contain  ab andoned  
eggs. A m ong the 7 cases w ith  partia l losses, five in
vo lved  the d ea th  of the y oungest nestling.

D iet com position
Birds w ere  the m ain  p rey  of the G oshaw ks in W igry 

N P  (Tab. 3). A t least 53 species w ere involved , along 
w ith  8 of m am m al. The p rey  species caugh t m ost often 
w ere  Jays (19% of p rey  item s) an d  p igeons (18%, w ith 
Feral P igeons accounting  for 10%). O th er frequen t p rey  
w ere  th ru shes (10%), w oodpeckers (6%) an d  corvids 
o ther th an  Jays (4%). 3% of p rey  item s w ere  hens. The 
m am m als taken  m ost frequen tly  w ere  R ed Squirrels 
Sciurus vulgaris an d  hares Lepus sp. (Tab. 3). P igeons 
w ere  the d o m in an t p rey  species in  te rm s of b iom ass —  
accoun ting  for 35% of the  total. O f this, 19% consisted

Table 2. Breeding results of G oshaw ks in the study  area. 

[Tabela 2. W yniki lęgów  jastrzębia na badanym  terenie !

1989 '90 91 '92 '95 '96 O verall/m ean
(CV%)

N o.of broods 5 5 4 4 4 4 26
Clutch size 3.2 3.3 2.8 3.0 3.0 3.3 3.1 ± 0.20 (6%)
Broods w ith losses 1 - 2 - 1 2 6
Broods w ith  partial losses 4 3 - - 1 - 7
Successful broods 4 5 2 4 1 2 18(69%)
Production of young  per 
successful pair 2.3 2.5 3.5 2.3 2.0 3.5 2.7 ± 0.65 (24%)
Production of young per 
breeding par 1.8 2.5 1.8 2.3 1.0 1.8 1.9 ±0.52 (28%)
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Table 3. D iet com position of G oshaw ks in W N P in the breeding 
seasons of 1989-97; + —  share below  0.1%.

[Tabela 3. Skład pokarm u jastrzębia w  W PN  w  sezonach lęgowych 
1989-97; + —  udział poniżej 0.1%.]

1 2 3 4
Large birds (450) 
M edium -sized birds (60) 
Small birds (20)

14
138
206

0.9
8.9

13.4

1.9
2.5
1.2

Birds total 1451 94.3 92.3
Talpa europaea (80) 1 0.1 +
Lepus sp. (1000) 14 0.9 4.3
Sciurus vulgaris (300) 18 1.2 1.5
Ondatra zibelhicus (700) 3 0.2 0.6
Arvicola terreslris (80) 2 0.1 +
Clethrionomys glareolus (20) 4 0.3 +
Microtus oeconomus (42) 1 0.1 +
Microtus sp. (32) 4 0.3 +
Rattus norvegicus (250) 2 0.1 0.2
Rodents (80) 6 0.4 0.1
Small rodents (275) 11 0.7 0.1
M am m als (100) 7 0.4 0.4
Small m am m als (50) 8 0.5 0.1
M edium -sized m am m als (200) 6 0.4 0.4
M am m als total 87 5.7 7.7
Total 1539 100% 100%

of Feral P igeons. A s m uch  as 14% of the food biom ass 
w as of p igeons no t identified  to  the species level, 
though  Feral P igeons p robab ly  p redom inated . Jays 
accounted  for 16% of total p rey  b iom ass an d  hens for 
15%. Field corv ids accoun ted  for 5% of the d ie t by 
m ass, th ru sh es for only 4% a n d  w oodpeckers for 2%. 
M am m als together rep resen ted  8% of p rey  biom ass, 
w ith  hares accounting  for 4% a n d  squirrels 2% (Tab. 3).

A d u lt b ird s  p red o m in a ted  am o n g  prey, w ith  the 
p ropo rtions of y ou n g  b ird s  rang ing  from  6% in the case 
of hens to 41 % for Jays. 7% of the L apw ings Vanellus 
vanellus taken  w ere  new ly-fledged , along w ith  11% of 
the M agpies Pica pica, 16% of the Song T hrushes Turdus 
philomelos an d  29% of the G reat Spotted W oodpeckers 
Dendrocopos major.

T he m ean  m ass of p rey  specim ens w as 215 g, w hile 
item s w eigh ing  m ore than  40 g accounted  for 83% of 
ind iv id u als  an d  99% of b iom ass (Fig. 2). S tudy  of the 
several-year variability  in d ie t com position  involved 
m ateria l from  3 hom e ranges ana lyzed  over 3, 4 an d  6 
years. The shares in  the d ie t of p rey  from  farm land  and 
forest areas w ere  constan t in each case (Tab. 4). Food 
taken  in  each hom e range each year included  the m ost 
frequen t p rey  specim ens (i.e. pigeons, Jays, thrushes, 
w oodpeckers an d  field corvids), though  given b irds 
d id  vary  slightly  from  year to year in the levels of con
su m p tio n  of d iffe ren t p rey  species. The greatest vari
ability  characterized  the d ie t in  the hom e range s tud ied  
for 4 years, w ith  the sh ares  taken  by p rey  of 6 of the 9 
ana lyzed  g ro u p s  d iffering  from  one year to the next.

Species Items Biomass
(Individual b iom ass —  g) N % %

1 2 3 4
Podiceps sp. (700) 1 0.1 0.2
Alias platyrhynchos (800) 4 0.3 1.0
Anas sp. (700) 5 0.3 1.1
Pemis apivorus (700) 1 0.1 0.2
Accipiter nisus (250) 4 0.3 0.3
Bonasa bonasia (420) 16 1.0 2.0
Perdix perdix (400) 7 0.4 0.8
D om estic hen  (1000) 51 3.3 15.3
Fulica atra (600) 1 0.1 0.2
Vanellus vanellus (150) 14 0.9 0.7
Scolopax rusticola (300) 2 0.1 0.2
Callinago gallinago (100) 4 0.3 0.1
Larus ridibundus (275) 16 1.0 1.3
Larus sp. (250) 7 0.4 0.5
D om estic pigeon (420) 146 9.5 18.5
Columba oenas (300) 1 0.1 0.1
Columba palumbus (475) 18 1.2 2.6
Columba sp. (450) 105 6.8 14.2
Cuculus canorus (100) 3 0.2 0.1
Strix aluco (400) 1 0.1 0.1
Asio otus (300) 5 0.3 0.5
Capriimdgus europaeus (70) 2 0.1 +
Alcedo atthis (30) 1 0.1 +
Dryocopus martins (300) 1 0.1 0.1
Dendrocopos major (70) 69 4.5 1.5
Dendrocopos minor (20) 7 0.4 +
Dendrocopos sp. (40) 15 0.9 0.2
Alauda arvensis (35) 6 0.4 0.1
Hirundo rustica (18) 1 0.1 +
T. troglodytes (10) 1 0.1 +
Ph. pltoenicurus (20) 1 0.1 +
Turdus merula (70) 19 1.2 0.4
Turdus pilaris (70) 3 0.2 0.1
Turdus philomelos (50) 56 3.6 0.8
Turdus viscivorus (80) 4 0.3 0.1
Turdus sp. (60) 78 5.1 1.5
Regulus regulus (5) 1 0.1 +
Parus major (20) 6 0.4 0.1
Parus caemleus (10) 1 0.1 +
Pams ater (10) 1 0.1 +
Parus sp. (15) 3 0.2 +
Garmlus glandarius (175) 294 11.2 15.5
N. car\/ocatactes (200) 5 0.3 0.3
Pica pica (200) 36 2.3 2.1
Corvus monedula (200) 13 0.8 0.8
Comus frugilegus (450) 16 1.0 2.2
Corvus corax (1100) 1 0.1 0.3
Stum us vulgaris (80) 14 0.9 0.3
Fringilla coelebs (20) 10 0.6 0.1
Carduelis spinus (13) 1 0.1 +
Pyrrhula pyrrhula (25) 7 0.4 0.1
C. coccothraustes (55) 5 0.3 0.1
Emberiza citrinella (30) 3 0.2 +
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□  ite m s b io m a s s

< 40 4 1 -1 0 0 101 -300 3 0 1 -5 0 0 > 5 0 0

Fig. 2. Frequency d istribution of prey specim ens of various body 
m asses identified in the diet of G oshaw ks in W igry N ational Park.

[Rye. 2. P rocentow y udział ofiar w  zależności od m asy ciata w  po 
karm ie jastrzębia w  W igierskim  Parku N arodow ym .)

The greatest constancy of d ie t com position  w as no ted  
for the hom e range  s tu d ied  o v er 6 years.

D ep en d en ce o f d iet on habitat
There w ere  differences in the p ropo rtions of prey  

taken  by G oshaw ks from  forest, farm land  an d  aquatic  
b io topes (Tab. 5). This variability  in  the share  an d  b io
m ass of the m ain  g ro u p s of p rey  w as ana lyzed  in rela
tion to the d ie ts of G oshaw ks occupying  hom e ranges 
w ith  30-50, 50-70 or >70% forest cover. N o  significant 
differences w ere  found , an d  n o r w ere  there an y  signifi
can t correlations be tw een  the share  of forest species in 
the d ie t an d  the forest cover of the hom e range. H o w 
ever, the ab u n d a n ce  of p rey  from  o pen  areas w as corre
lated w ith percentages of farm land  land  in hom e ranges 
(r = 0.68, p  = 0.045, n = 9), w hile  the link  w ith  b iom ass 
app roached  significance (r = 0.66, p  = 0.055, n  = 9).

Table 5. Percentage shares of prey specim ens from  forest (f), open 
areas (nf) and  w ater habitats (w) in the diets of G oshaw ks from hom e 
ranges differing in level of forest cover (%F).

[Tabela 5. P rocen tow y u dzia ł zd obyczy  z  pow ierzchni leśnej (0, 
nieleśnych terenów otw artych (nf) i powierzchni wodnej (w) w  pokar
mie jastrzębia z rew irów  lęgowych o rożnym  stopniu lesistosci (%F).]

%F Percentage of prey
f nf w

55 65 35 -

50 47 45 8
30 52 43 5
40 72 28 -

65 49 50 1
80 68 17 15
60 62 36 2
80 60 40 -

95 93 7 -

| M ean 62 64 33 3

D istances of nests from  the forest edge exerted a 
m uch  g rea ter influence on d ie t com position. T here w as 
a h ighly-significant correlation  b e tw een  the frequency 
of p rey  specim ens caugh t in forest an d  the distance of 
the nest from  the forest edge (r = 0.84, p  = 0.005, n = 9). 
The b iom ass of forest p rey  w as also correlated  w ith  this 
d istance (r = 0.78, p  = 0.013, n  = 9). The d istances of 
nests from  a village w ere  inversely  correlated  w ith  both  
the frequency of p rey  from  o pen  areas  (r = -0.87, p = 
0.002, n = 9) an d  the b iom ass of food taken from  agri
cu ltu ral b io topes (r = -0.79, p  = 0.01, n = 9).

G oshaw ks w ith  nests a t g rea ter distances from  a 
village caugh t few er p igeons on average, an d  m ore 
gu lls Larus sp p . a n d  hares. D istance from  a village 
had  no influence on the frequency  w ith  w hich hens

Table 4 . Several-year variability  (G-test) in the shares of the m ain  p rey  categories from  three hom e ranges of 
G oshaw ks: studied  for 3  years (df = 2), 4 years (df = 3), 6 years (df = 5).

[Tabela 4. Kilkuletnia zm ienność udziału  g łów nych ofiar w  składzie pokarm u pochodzącego z  trzech rew irów  
lęgowych: badanego przez 3 lata, 4 lata i 6 lat.]

Prey
3 years 4 years 6 years

G-test 
d f = 2

(p) G-test 
d f  = 3

(p) G-test 
d f  = 5

(p)

H ens 6.59 (< 0.05) 11.21 (< 0.02) 6.77 (NS)
Columba spp. 5.31 (NS) 12.95 (< 0.01) 16.54 (< 0.01)
Pictdae 2.91 (NS) 11.32 (< 0.02) 13.34 (< 0.05)
Turdus spp. 10.97 (< 0.005) 14.13 (< 0.01) 6.77 (NS)
C.glandarius 13.10 (< 0.005) 12.07 (< 0.01) 8.72 (NS)
Corvidae 6.95 (< 0.05) 13.79 (< 0.01) 5.31 (NS)
Lepus spp. 5.82 (NS) 4.49 (NS) -

Larus spp. 2.82 (NS) - 16.97 (< 0.01)
Forest species 1.07 (NS) 5.29 (NS) 6.12 (NS)
N on-Forest species 2.28 (NS) 5.40 (NS) 6.27 (NS)
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w ere  tak en  (Tab. 6). S im ilarly , th e re  w ere  no  signifi
can t d iffe rences in  the ro les p la y ed  b y  Picidae, Turdus 
spp., Garrulus glandarius, Corvidae an d  Sciurus vulgaris 
in  the d ie ts  of p a irs  nes ting  a t d iffe ren t d is tan ces from  
a village, though  the shares of non-forest species w ere 
higher for pairs nesting nearer to the forest edge (Tab. 6).

Prey se lec tio n
C o u n ts  in  sa m p le  a re as  of W N P  rev ea led  tha t 

sm all b ird s  (of u p  to  10-20 g) w ere  m ost a b u n d a n t 
(au th o rs ' data). D o m in an ts  w ere  C haffinches Fringilla 
coelebs, C oal T its Parus ater a n d  C hiffchaffs Phyllo- 
scopus trochilus in  forests; Sky L arks Alauda arvensis, 
sc rub  w arb le rs  Sylvia  sp p ., sw allo w s a n d  m artin s  
Hirundinidae a n d  sp a rro w s  Passer sp p . in non-fo rest 
areas; a n d  Acrocephalus sp p . a t the w a te r 's  edge. 
H o w ev er, m o st of the  p rey  item s taken  by  G oshaw ks 
w ere  of the species of g rea te r  b o d y  size on ly  p rese n t 
a t re la tive ly  low  densities.

Iv lev 's selectivity index  w as  ap p lied  to describe the 
p red a tio n  preferences sh o w n  (Tab. 7). P igeons an d  
hens w ere  exc luded  from  th is analysis, as it w as diffi
cult to  d e term ine  the ir real abundance . F rom  am ong  
the rem ain ing  species, a preference w as sh o w n  for 6 
groups. The m ost in tense  p red a tio n  p ressu re  w as ex
erted  on Jays, w ith  s trong  selective preferences also 
being show n  to w ard s  w oodpeckers, th rushes, H azel 
G rouse Bonasa bonasia, H aw finches Coccothraustes cocco- 
thraustes an d  p igeons (Tab. 7). A m ong  the p rey  species 
from  agricu ltu ra l areas, co rv ids w ere  subject to a strong  
selection p reference (D = 0.96). The m asses of the p rey  
preferred  m ost strong ly  ranged  from  60-450 g.

All o the r g ro u p s of b ird s  a p p e a red  less frequently  
in  the d ie t than  w o u ld  be expected  in  line w ith  their 
ab u n d an ce  in  forest o r o pen  habitats. They w ere  little 
m ore  th an  chance p rey  of the G oshaw ks, w hich clearly 
avo ided  tak ing  b ird  species w eighing  less than  20 g 
(Fig. 2).

Table 7. Selection of bird species cap tured  by G oshaw ks from  the 
available avian com m unity  in W NP. %b —  percentage share in bird 
com m unity, %p —  percentage share of prey, D —  Ivlev's selectivity 
index.

[Tabela 7. Selekcja przez jastrzębia p taków  z  zespołu w  W igierskim 
Parku N arodow ym . %b —  udz ia ł p tak ó w  w  zespole, % p —  udzia ł 
w  pokarm ie jastrzębia, D —  w skaźnik selekcji Ivleva.]

Selection by  G oshaw k
Species %b %p D
Fringilla coelebs 22.4 1.6 -0.89
Paridae 14.3 1.7 -0.81
Phylloscopus spp. 11.9 - -1
Regulus regulus 5.2 0.2 -0.93
Turdus spp. 4.7 25.0 0.74
Anthus trwialis 3.6 - -1
Pyrrhula pyrrhula 3.3 1.1 -0.51
Eritlmcus rubecula 3.2 - -1
Troglodytes troglodytes 3.1 0.2 -0.88
Picidae 2.3 14.4 0.75
Garndus glandarius 1.7 45.9 0.96
Columbidae 1.6 3.0 0.31
Accipitridae 1.3 0.8 -0.25
Bonasa bonasia 0.7 2.5 0.57
C. coccothraustes 0.3 0.8 0.46
O ther species 20.4 2.8
Total N  (%) 100% 641(100%)

Table 6. Frequency of m ain p rey  g roups in the d iet of G oshaw ks in relation to distances 
(km) of nests from  villages.

[Tabela 6. U dział (%) głów nych g ru p  ofiar w  diecie jastrzębia w  zależności o d  odległości 
(km) gniazda od wsi.]

Prey 2.0-2.8 km 
(%)

0.9-1.2 km  
(%)

0.5-0.7 km  
(%)

G-test 
df = 2

P

H en 1 4 3 1.99 NS
Columba spp. 9 14 25 8.22 < 0.025
Picidae 6 7 4 0.86 NS
Turdus spp. 15 12 6 4.12 NS
Garrulus glandarius 15 17 24 2.32 NS
Corvidae 3 5 3 0.70 NS
Larus spp. 6 1 0 9.64 <0.01
Lepus spp. 4 0 0 8.79 < 0.025
Sciurus vulgaris 4 1 1 2.77 NS
Forest species 74 59 52 4.04 NS
N on-Forest species 26 41 48 6.90 <0.05
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DISCUSSION

G oshaw k densities vary  m arked ly  from  one s tudy  
area in Poland to  another. They are low est (up  to 2 pairs  
per 100 km 2) in ag ricu ltu ra l landscape w ith  lim ited 
forest cover (Pielow ski 1991, C hm ielew ski et al. 1996). 
The figure of 6.9 pairs  p e r 100 k m 2 ob ta ined  here for 
W igry N P  is sim ilar to the 7.4 no ted  in the W roclaw  
area w ith  its 23% forest cover (D razny  & A dam ski
1996), an d  the 7.6 reco rded  by  Sosnow ski (1991) in the 
Spala Forest of C en tral Po land  w h ere  forest cover is 
65%. M uch h igher densities of 14-16 pairs/lOOknV 
have been  no ted  in K am pinoski N ational P ark  (Olech 
1991), the N iepołom ice Forest (C zuchnow ski 1993) an d  
the Rogów  area (G oszczyński 1997).

Previous s tud ies  reveal b reed in g  success for Polish 
G oshaw ks in the range  67-75%  (Pielow ski 1991, 
D razny  & A dam sk i 1996, P ugacew icz 1996, G osz
czyński 1997). The 69% reco rded  here for W N P  m ay be 
a slight overestim ation , on  account of the lateness w ith  
w hich checks on b ro o d s  w ere  m ade: the possibility that 
single b roods en d ing  in  losses d u rin g  incubation  w ere  
om itted  from  calculations cannot be excluded.

Total b reed ing  losses am ong G oshaw ks are induced  
by predato rs (m ainly Pine M artens an d  Ravens Corvus 
corax), by people, by  forestry w ork  or by  unfavourable 
atm ospheric conditions (M oeckel & G uenther 1987, 
Olech 1991, D razny & A dam ski 1996, G oszczvnski 1997). 
In Scandinavia, the greatest losses occcur in the first few 
days after hatching (Tom berg 1997), w hile in W N P they 
nearly  all occurred in the course of incubation. It is thus 
probable that the level of b reeding  success in the s tudy  
area is m ost influenced by  predation , w ith  the availabil
ity of food resources not constituting a lim iting factor.

The reco rded  shares of b ird s  in the d ie t of the Gos
haw ks w ere  72-95%  in term s of ind iv iduals an d  85- 
95% in term s of b iom ass. T here w as a prevalence of one 
or several m ost im p o rtan t g ro u p s of p rey  w hich w ere 
taken in  large num bers. The average list inc luded  c. 50 - 
80 anim al species, am o n g  w hich  only  a very  few  w ere 
u tilized  frequently . The m ost a b u n d a n t p rey  specim ens 
w eighed  m ore than  50 g. The m ean  m ass of p rey  item s 
noted  elsew here in P o land  varied  from  the 307 g 
(Goszczyński & Pilatow ski 1986) in Rogow , th rough  
260 g in K am pinoski N P  (Olech 1997), 215 g in W igry 
N P  (this study ) to only  69-75 g in  the Białowieża P ri
m aeval Forest (Jędrzejew ska & Jędrzejew ski 1998).

As at W NP, the d ie t com position of G oshaw ks else
w here in  Poland seem s to vary  little from  year to year 
(Goszczyński & Pilatowski 1986, M anosa 1994, Tom berg
1997). This is first an d  forem ost a consequence of the 
constant availability of the m ain  prey  species.

The com position  of the d ie ts o f G oshaw ks has been 
sh o w n  to change in  rela tion  to  the position  of the nest 
vis-a-vis the forest ed g e  (G oszczyński 1985, Jędrze
jew ska & Jędrzejew ski 1998). L ikewise, a t W N P, diets 
w ere  m ost in fluenced by  this factor, as well as by  d is
tances from  the nearest village. The b ird s  s tu d ied  m ade 
g rea ter use of forest in h u n tin g  than  d id  those in 
K am pinoski N P  or the R ogów  area. The share  of forest 
species in their d ie ts w as m uch  g rea ter than  in C entral 
Po land  (G oszczyński & Pilatow ski 1986, O lech 1997), 
b u t low er than  in  the B iałow ieża P rim aeval Forest 
(Jędrzejew ska & Jędrzejew ski 1998).

T ransla ted  by d r  Jam es R ichards 
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STRESZCZENIE

[Jastrząb w  W igierskim  Parku N arodow ym  —  liczeb
ność, w yn ik i lęgów , sk ład  pokarm u i selekcja ofiar]

Badania p row adzono  w  latach 1989-97. W PN , obej
m ujący zachodnią część P uszczy  A ugustow skiej w okół 
jeziora W igry, zajm uje ob szar ca 150 km 2. Lasy po k ry 
wają 63% pow ierzchn i P arku , jeziora —  19% i tereny 
rolnicze —  15%. W  lasach dom inu je  sosna pospolita

(82% pow ierzchni). D rzew ostany  w  w ieku  pow yżej 80 
lat zajm ują 22% pow ierzchn i leśnej.

W  latach 1989-93 p ro w a d zo n o  badan ia  na I po 
w ierzchn i (ok. 46 k m 2), a od  1995 —  na II pow ierzchni 
(ok. 50 km 2). O bserw acji lęgów  do k o n y w an o  z ziemi. 
W  celu oceny p ara m etró w  ro z ro d u  26 lęgów  kontrolo
w ano  p rzez 1-2  krotne w chodzenie d o  gniazd. W  gnia
zdach  o raz w  ich sąsiedztw ie  na ziem i zb ierano  wy- 
p luw ki i resztki zjedzonych ofiar. Skład pokarm u ozna
czano  ilościowo, identyfikuiąc spoży te  ofiary na p o d 
staw ie znalezionych  piór, kości i sierści. O szacow aną 
liczbę spoży tych  ofiar m n ożono  p rzez  średn ia  m asę 
osobniczą d anego  g a tu n k u  zdobyczy. D ane o po k ar
m ie pochodziły  z 9 rew irów  lęgow ych. Z ebrano  łącznie 
867 w y p lu w ek  i resztek  ofiar. Z iden ty fikow ano  1539 
ofiar jastrzębia o łącznej b iom asie 332 kg. P rzep ro w a
d zo n o  liczenia aw ifauny  kom binow aną odm ianą m e
tody  kartograficznej w ykonu jąc 4 -7  liczeń na 13 po 
w ierzchniach  próbnych . O kreślano  p rocen tow y udzia ł 
poszczególnych  g a tu n k ó w  p tak ó w  w  zespole i po rów 
nano  z frekw encją w  diecie jastrzębia, p rzy  zastoso
w an iu  w skaźn ika selekcji Ivleva.

N a terenie b ad a ń  stw ie rd zo n o  4 -6  p a r lęgow ych na 
I pow ierzchn i i 4 -5  na II pow ierzchni badaw czej 
(tab .l), łącznie 8-11 par. Z agęszczenie w ynosiło  6,0- 
7,3, średn io  6,7 p a r / 100 km 2 pow ierzchn i ogolnej i 8 ,0- 
11,0, średn io  9 ,5 /100  k m 2 pow ierzchn i leśnej.

Jastrzębie gn ieździły  się najczęściej na św ierkach, w  
d rzew ostanach  p o n ad  60-letn ich . Ś rednia odległość 
m iędzy  gn iazd am i w ynosiła  3689 ± 1192 m. G niazda 
rozm ieszczone były dosyć rów nom iernie (rye. 1). P rze
ciętna w ielkość rew iru  lęgow ego w ynosiła około 
1068 ha. Dla b ad an y ch  26 lęgów  średnia w ielkość 
zniesienia w ynosiła 3,1 ± 0,20, produkcja m łodych  na 
p a rę  z sukcesem  -2 ,7  ± 0,65, a p rodukcja m łodych na 
p a rę  lęgow ą -1 ,9  ± 0,52. Sukcesem  zakończyło  się 69% 
lęgów  (tab. 2). Łącznie 6 lęgów  zakończyło  się stratą, 
w  tym  5 p o d czas w ysiadyw an ia . N ajczęstszą p rzyczy
ną stra t było  d rap iezn ic tw o  kuny.

Ptaki stanow iły  94% ofiar i 92% biom asy pokarm u 
jastrzębia w  W igierskim  P arku  N aro d o w y m  (tab. 3). 
D o najczęściej chw ytanych  ofiar należała sojka (19%), 
gołębie (18%), d ro zd y  (10%), dzięcioły (6%) o raz polne 
k rukow ate  (4%). N ajw yższy  u d z ia ł w  biom asie po 
k arm u  m iały gołębie (35%), następnie sojki (16%) i ku ry  
d om ow e (15%) (tab. 3). N ajw ażniejsze ofiary jastrzębia, 
k tórych  u d z ia ł w  diecie p rzek racza ł 5%, czyli sojka,
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gołębie, d ro zd y  i dzięcioły, s tanow iły  łącznie 53% 
w szystk ich  ofiar i 56% biom asy  pokarm u . W śród  ozna
czonych ofiar dom inow ały  osobniki dorosłe. Ś rednia 
m asa ofiary jastrzębia w ynosiła  215 g.

Jastrzębie najliczniej chw ytały ofiary o m asie z p rze 
działu  40-100 g i 100-300 g (po 28% frekwencji) —  ryc. 2. 
W ciągu kilku  lat b a d a n  nie stw ie rd zo n o  istotnych 
rożnie w  sk ładzie p o k arm u  zb ieranego  w  poszczegól
nych rew irach  lęgow ych (tab. 4). U dzia ł w  pokarm ie 
ofiar po lnych i leśnych był zróżn icow any  w  poszcze
gólnych rew irach. Jastrzębie zd o b y w ały  śred n io  63% 
ofiar w  lesie, 33% —  na polach i 3% —  nad  w odą (tab. 5). 
N ie stw ie rd zo n o  zależności po m ięd zy  lesistością rew i
ru  a udzia łem  ofiar leśnych w  pokarm ie. N a skład 
p o k arm u  jastrzębia istotnie w p ływ ała  odległość gn iaz
da od b rzeg u  lasu  o raz  od  wsi. S tw ierdzono  w ysoką 
korelację p o m ię d zy  frekw encją ofiar łap an y ch  w  lesie 
a odległością gn iazda od brzegu  lasu (r = 0,84, p  = 0,005, 
n = 9). N ie s tw ie rd zo n o  zależności p o m ięd zy  odległo
ścią gn iazda od w si a częstością chw ytan ia k u r p rzez  
jastrzębie. P ary  jastrzębia gn ieżdżące się bliżej b rzegu  
lasu m iały jednak  w  pokarm ie  w yzszy  u d z ia ł ofiar 
zdobyw anych  p o d  lasem  (tab. 6).

Do dziko  żyjących ofiar, najsilniej selekcjonow a
nych p rzez  jastrzębia, należały  p tak i leśne: sójka, dzię
cioły, d ro zd y , a także jarząbek, g rubodziob  i dzikie 
gołębie (tab. 7). S posrod  p tak ó w  polnych jastrząb naj
chętniej po low ał na krukow ate . M asa ofiar p referow a
nych p rzez  jastrzębia w aha ła  się od  60 d o  450 g. G rupy 
p taków  o innej m asie w ystępow ały  w  pokarm ie jastrzę
bia rzadziej ni, w yn ikałoby  to z ich liczebności w  śro
dow isku. Jastrząb zdecydow anie un ikał p taków  o m asie 
poniżej 20 g (ryc. 2).

PO D ZIĘK O W A N IE

A utorzy  składają serdeczne podziękow ania Panu 
Prof, d r  hab. Jackowi G oszczyńskiem u za pom oc w  usta
leniu m etodyki b ad ań  o raz krytyczną ocenę pierwszej 
wersji m aszynopisu . Pani d r  hab. Bogum ile Jędrzejew
skiej dziękujem y za krytyczne uw ag i do  tekstu niniejszej 
pracy. Kolegom: Jarosław ow i Borejszo, Sławom irowi 
K ołodziejskiem u i Jackow i Ł ozińskiem u sk ładam y 
podziękow ania  za pom oc w  p ro w ad zen iu  p rac tere
now ych.

rys. J. Dyczkowski

http://rcin.org.pl


	Spis treści numeru
	Spis treści tomu



