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Abstract. Intersexual differences in foraging patterns during  three w inters w ith  different availability of Scots Pine Pinus sylvestris 
cones w ere studied. Decreased cone availability w as associated w ith  changes in foraging behaviour: (1) both sexes used less 
cones an d  exploited m ore b ark /w o o d ; (2) both  sexes increased their foraging diversity  as they w ere forced to exploit o ther food 
sources; (3) intersexual niche overlap decreased significantly. M ales w ere significantly m ore aggressive an d  territorial in cone 
poor w inters than  in w inters w ith  rich cone crops. Conclusions: territoriality in Great Spotted W oodpecker reduced intraspecific 
com petition for food in winter. Territoriality, in the case studied, w as a behavioural adap ta tion  w hich is plastic and depends on 
food availability.
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INTR O D U C TIO N

R esource d iscrim ination  be tw een  sexes has been 
found  in m a n y  b ird  species, b u t it is especially p ro ­
nounced  in w o o d p eck ers  (e.g. S elander 1966, H ogstad  
1976, 1978, P eters & G ru b b  1983, A ulen & L undberg  
1991, O siejuk 1994). Sex-specific fo rag ing  niches have 
often been  a ttr ib u ted  to size d im o rp h ism  (Selander 
1966, S torer 1966, W allace 1974). For exam ple, am ong  
N o rth  A m erican  Dendrocopos (= Picoides) w oodpeckers 
it is som etim es accom pan ied  by  sexual d im o rp h ism  in 
bill size (K ilham  1965, L igon 1968, Kisiel 1972, A ustin  
1976, G am boa & B row n 1976). In E urope, sim ilar sex­
ual differences in  bill size a n d  niche u tiliza tion  d u rin g  
w in te r have been  estab lished  for the Three-toed 
W oodpecker Picoides tridactylus (H ogstad  1976) an d  
W hite-backed W oodpecker D. leucotos (A ulen & L u n d ­
b erg  1991).

In the case of the G reat Spotted  W oodpecker the 
p a tte rn  of foraging niche differenation  is no t so clear. 
H ogstad  (1978) sta ted  tha t sexes of this species are 
sim ilar in  size a n d  generally  utilise the sam e foraging 
pattern . H e suggested  tha t Dendrocopos species m igh t 
reduce in tersexual com petition  by hav ing  m utually  
exclusive w in ter feed ing  territo ries an d  called this p h e ­
nom enon  "m icrogeograph ic allopatry". H ow ever, in 
circum stances of h igh  food availability  in w in ter (rich 
crop of p ine  cones) m ales a n d  fem ales could  no t estab­
lish exclusive territories (Osiejuk 1994). In such case, 
com petition  for food is expressed  only  rarely  as ag ­
gressive chasing  of fem ales b y  m ales. In m ost cases, 
bo th  sexes fed s im ultaneously  in very  close proxim ity. 
The resu lt w as tha t fo rag ing  b ehav iou r of m ales and  
fem ales w as  sim ilar. H ow ever, the socially dom inan t 
sex (m ales) spen t m ore  tim e feed ing  on  the m ost avail­
able food (p ine cones).
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In this p ap e r a re  p resen ted  d a ta  on  the sexual d i­
vergence in  foraging b eh av io u r of G reat Spotted  
W oodpecker d u rin g  w in te rs (1990-1993) w ith  different 
Scots Pine Pinus sylvestris cone availability.

STUDY AREA

The stu d y  w as conducted  in the m ost natu ra l p a rt 
of W ielkopolski N ational P ark  (W NP), i.e. G rabina 
reserve an d  its vicinity, W estern  Poland  (52°15'N, 
16°50'E). The s tu d y  site w as ca 30 ha of an  oak- 
ho rnbeam  forest, partly  m ixed w ith  pine. The d om i­
n an t tree species w ere  Quercus robur a n d  Pinus sylvestris 
m ixed w ith  less n u m ero u s  Carpinus betulus, Betula spp. 
an d  Acer spp . The fraction of d ea d  trees in  the s tu d y  
area varied  from  5.4% to 14.9% —  m ean  12.7%, based  
on several sam ples from  1 ha square  p lo ts (Osiejuk 
1993). The cone crops w ere  estim ated  by  counting  them  
th rough  binoculars. Each w in te r in  early  D ecem ber 
w ere  selected ran d o m ly  ten  po in ts on the s tu d y  area. 
T hen  w ere  coun ted  cones on  the nearest p ine tree to 
each of these points. A lthough  this m eth o d  probab ly  
caused overestim ation  of cone num bers, it sufficient to 
dem onstra te  rela tive ab u n d an ce  changes of cones 
(Bialobok et al. 1993). D uring  tw o  w in ters (1990/91 an d  
1991/92), the Scots P ine h a d  a very  rich cone crop, 810 
(SD ± 105) an d  785 (± 130) cones per tree, respectively, 
w hile d u rin g  the next w in te r (1992/93) the cone crop 
w as relatively sp a rse  —  450 (± 174). The d ifferences 
b e tw een  first tw o  w in te rs  w ere  insign ifican t (U-test, 
U = 45.5, N  = 20, p  > 0.7), w hile  w in te r 1992/93 d if­
fered  significantly from  the tw o  earlier (U = 3.0, N  = 20, 
p  < 0.001 a n d  U  = 5.5, N  = 20, p  < 0.001, respectively).

M ETHODS

The foraging beh av io u r of b ird s  w as observed  b e­
tw een 08h a n d  12h, from  1 D ecem ber to 28 February  
d u rin g  each w inter. To m in im ize the effect of w eather, 
observations w ere  m a d e  only  in  d ay s w ith  tem p era tu re  
over -5°C , w in d  below  4° (Beaufort scale), no  rain  or 
snow . The one-tree-one-record  (1T1R) m ethod  w as 
used  (M atsuoka 1977, Ish ida 1990). E ight to tw elve 
ind iv iduals w ere  follow ed each  year, an d  foraging 
variables w ere  d ic ta ted  in to  a han d -h e ld  tape-recorder.

Data for the first tw o  w in te rs w ere  pooled. Tire follow ­
ing ten foraging variab les w ere  recorded:

1) tree species u sed  for fo rag ing
2) tree heigh t (< 10 ,10-20 , > 20 m)
3) tree d iam eter a t b reast h e igh t (DBH, cm)
4) tree condition  (dead  or alive)
5) p a rt of tree u sed  —  tru n k , b ranch  d iam eter (< 1, 

1 - 3 ,3 - 5 ,5-10, > 10 cm)
6) heigh t of foraging above the g ro u n d  (< 5, 5-10, 

1 0 -1 5 ,15-20, > 20 m)
7) condition  of forag ing  place (dead  or alive)
8) foraging technique: gleaning —  picking inverte­

brates from  the surface, p rob ing  —  peering an d  poking 
for arth ropods on the surface, scaling —  scaling the bark  
of branches or tru n k  for food, excavating —  subcam bial 
excavation, picking u p  cones a n d  husking, an d  earth 
gleaning —  picking invertebrates from  the g round

8) foraging pattern : sta tionary  —  foraging w ithou t 
m ovem ents w ith in  a tree o r d y n am ic  —  m ovem ents 
w ith in  a tree

9) bo d y  position: ho rizon tal w ith  head  up , ho rizon­
tal w ith  head  d o w n , ho rizon tal w ith  head  u p  and  
d o w n  alternately , vertical w ith  b ack  u p , vertical w ith  
back d o w n , vertical w ith  back  u p  a n d  d o w n  alternately

10) direction  of m ovem ents: u p , dow n , u p  and  
d o w n  alternately , horizontal.

A ggressive interactions betw een  individuals w ere 
also noted. The total observation tim es were: 177 min. 
an d  120 min. for m ales an d  fem ales, respectively, in the 
tw o w inters w ith  rich crops (169 a n d  114 1T1R observa­
tions), an d  260 min. an d  365 min. in the w inter w ith a 
poor crop (202 an d  157 1T1R observations). Foraging 
diversity w as calculated using the Shannon-W iener in­
dex: H ' = -  Zplnp^ w here  H ' is the d iversity  value for the 
particular observation category (i.e. tree species, tree 
condition, etc., p ( is the p roportion  of tim e spent by  bird 
w ithin the sub-division of each category i, i = 1, 2, ..., n. 
All values are expressed as the ratio  ]’ = H ' / H '^ ,  w here 
H 'max is the m axim um  possible diversity, representing 
equal utilization of all sub-divisions of the categories 
used  by  the species (Pielou 1966, Krebs 1989). The degree 
of intersexual overlap  in  niche utilization w as quantita­
tively determ ined  using H o m s 's  (1966) equation:

Z ( * ,  + T i) l°g (* , + X , ) ~ Z * ,  log*, logY, 
° “  ( X +  Y ) \ o g ( X +  Y ) ~  X l o g Y - Y \ o g Y  

in  w hich  X an d  Y rep resen t the total n u m b er of obser­

http://rcin.org.pl



Intersexual differentiation in G reat Spotted W oodpecker 137

vations (total tim e) for m ales a n d  fem ales, respectively, 
in p articu la r category; xi an d  yi rep resen t the n u m b e r of 
occurences (fraction of the observation  tim e) m ad e  in 
the ith sub-d iv ision  w ith in  each  category for X an d  Y, 
respectively. The contingency  table m ethod  (Rosner 
1986) w as  u sed  to  ana lyze  the orig inal num erical data 
concern ing  p references in foraging behav iour, Wil- 
coxon m a tch ed -p a irs  ran k -su m  test an d  nonparam etric  
tw o-factor analysis o f variance (Zar 1984) to tw o- 
sam ple  p rob lem s re la ted  to indexes (J' an d  H ').

RESULTS

Foraging behaviour in  w inters w ith  rich cone crops 
The m icrohab ita t u tiliza tion  p a tte rn  w as sim ilar in 

m ales an d  fem ales, b u t som e significant differences 
w ere found . M ales fo raged  on  d ea d  trees m ore than  
fem ales d id  (y2 = 13.56, d f = 1, p  < 0.001). Fem ales spen t 
m ore tim e forag ing  in  the low er p a rt of trees (y2 = 29.93, 
d f = 2, p  < 0.001). Both sexes m ost often foraged  on 
trunks, b u t m ales u sed  th icker b ranches m ore fre­
quen tly  than  fem ales (y2 = 20.96, d f = 5, p  < 0.001). 
O th er aspec ts of m icrohab ita t u tiliza tion  d id  not differ 
b etw een  the sexes (Tab. 1).

Table 1. Sexual d im orphism  (M —  male, F —  female) in m icrohabitat 
utilization du ring  w inters w ith  rich an d  poor crops o f Scots Pine (in 
brackets data for anim al food only).

[Tabela 1. D ym orfizm  płciow y (M —  samiec, F —  samica) w  w yko­
rzystyw aniu (% czasu zerow nia) m ikrohabitatów  w  czasie zim  o zróż­
nicow anym  urodzaju  szyszek sosny zwyczajnej (w  naw iasach dane  
dla zerow ania na pokarm ie zwierzęcym).]

There w ere  few er differences in  foraging behav iour 
of m ales a n d  fem ales th an  in  m icrohabita t u tilization 
(Tab. 2 an d  Tab. 3). A  significant difference w as found  in 
foraging techniques u sed  (y2 = 15.16, d f = 4, p  = 0.004). 
M ales sp e n t m ore tim e feed ing  on  cones (m ales, 87.9% 
of feeding tim e, husk ing  an d  picking u p  cones; females, 
80.1%). H ow ever, cones w ere  the m ain  source of food 
for bo th  sexes. Fem ales w ere  possib ly  m ore m obile 
than  m ales, sp en d in g  tw ice as m uch  tim e feeding w ith  
a dynam ic pattern . This difference, how ever, w as not 
statistically significant a t 0.05 level.

Table 2. Sexual d im orphism  (M —  male, F —  female) in selection of 
place of foraging during  w inters w ith rich and poor crops of cones (in 
brackets da ta  for anim al food only).

(Tabela 2. D ym orfizm  płciow y w  wybiórczości (% czasu zerowania) 
miejsc zerow ania w  czasie zim  bogatych i ubogich w  szyszki sosno­
w e (M —  sam ce, F —  samice; w  naw iasach dane  dla zerow ania na 
pokarm ie zwierzęcym).]

Foraging behaviour in w inters w ith  poor crops
D uring  the w in te r w ith  p o o r cone crops, the sexes 

d iffered  significantly  in  m ost of the foraging behav iou r 
aspects (Tabs. 1-4). M ales foraged  significantly m ore 
on p ines an d  dec id u o u s trees —  excluding oak —  (y2 = 
59.66, d f  = 2, p  < 0.001) a n d  p referred  h igher and 
thicker trees (y2 = 8.41, d f  = 2, p  = -0.015 and  y2 = 36.98, 
d f  = 2, p  < 0.001). T here w ere  also  significant inter­
sexual d iffe rences in  fo rag ing  location  (y2 = 22.17, 
d f  = 5, p  < 0.001), fo rag ing  h e ig h t (y2 = 78.81, d f  = 4, 
p  < 0.001) an d  fo rag ing  tech n iq u e  (y: = 21.84, d f  = 4, 
p  < 0.001). A  consp icuous decrease in Scots Pine usage 
w as found  in  com parison  to  the p rev ious tw o w in ters 
(m ales, y2 = 135.30, d f = 1, p  < 0.001; fem ales, y 2 = 36.14, 
d f  = 1, p  < 0.001, Tab. 1). H ow ever, bo th  sexes still

Percentage of feeding time
Tree characteristic Rich crops Poor crops

M 1 F M F
Tree species 

Quercus robur 4(8) 12(29) 11 (25) 46 (53)
Pinus sylvestris 95 (92) 88 (69) 57(0) 43 (24)
O ther 1 (0) 0(2) 32 (75) 10(23)

Tree height (m)
<10 0(0) 0(0) 0(9) 1 (2)
10-20 59 (43) 46 (55) 43 (72) 52 (82)
> 20 40 (57) 54(45) 57 (19) 47 (16)

Tree d iam eter —  DBH (cm)
< 20 5(0) 9(24) 9(22) 2(6)
20-40 76(97) 78 (26) 15 (29) 53 (41)
>40 18(3) 13(50) 76 (49) 45 (53)

Trees alive 21 (41) 48 (90) 66(98) 79 (89)
Trees dead 79 (59) 52 (10) 34(2) 21 (11)

Percentage of feeding time
Place of foraging Rich crops Poor crops

M F M F
Trunk 37(63) 32 (8) 24 (32) 34(38)
Branches 0  > 10 cm 13(15) 24 (39) 31 (26) 17(6)
Branches 0  5-10 31 (12) 8(34) 20 (12) 36(40)
Branches 0  3 -5 1(5) 1(8) 5(1) 3(5)
Branches 0 1 - 3 13(5) 26 (10) 12(27) 1(1)
Branches 0  < 1 5(0) 5(0) 7(2) 9(10)

Trees alive 20(31) 36 (33) 91 (70) 8(59)
Trees dead 80 (69) 64(67) 9(30) 92(41)
H eight [m] 

< 5 0(0) 0(0) 16(33) 4(6)
5-10 0(0) 2(0) 13(37) 2(6)
10-15 1 (10) 14 (70) 10(25) 29 (41)
15-20 72 (65) 61 (25) 51(3) 63(44)
> 20 26 (25) 23(5) 10(2) 2(2)
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spen t nearly  60% of feed ing  tim e h usk ing  a n d  picking 
u p  cones. S tationary  an d  dy n am ic  foraging pa tte rn s 
w ere  u sed  w ith  equal frequency  in m ales an d  fem ales 
(Tab. 3).

Table 3. Sexual differences (M —  male, F —  female) in foraging 
behaviour. In brackets d a ta  for anim al food only.

[Tabela 3. M iędzypłciow e różnice w  zach o w an iu  zerow iskow ym  
(M —  samiec, F —  samica), w  naw iasach d an e  dotyczące zerow ania 
w yłącznie na pokarm ie zwierzęcym .]

Table 4. Foraging behav iour —  significances of contingency tables 
betw een  an d  w ith in  sexes (M —  m ale, F —  female) an d  p ine crops 
(R —  rich, P —  poor), ns —  insignificant, * p  < 0.05, ** p  < 0.01,
*’* p <  0.001).

[Tabela 4. Zachowanie zerow iskow e — istotnosc rożnie (tablice kontyn- 
gencji) m iędzy płciami (M —  samiec, F —  samica) i m iędzy zimami 
o rożnym  urodzaju szyszek sosnow ych (R —  wysoki, P —  niski), 
ns —  różnica nieistotna, * p  < 0 .0 5 ,"  p  < 0.01, * " p  <0.001.]

C hanges in  foraging d iversity  and intersexual n iche  
overlap

C hanges observed  in  fo rag ing  d iversity  w ere  re­
la ted  to  the cone crop  (Tab. 5 a n d  Tab. 6). In w in ters 
w ith  a rich crop  of p ine cones, m ales sh o w ed  m ore 
un ifo rm  foraging beh av io u r th an  fem ales (W ilcoxon 
m atched-pa irs  signed-ranks test, z = -2.7118, p  = 0.007, 
Tab. 5). In the w in te r w ith  low er cone availability, 
m ales w ere  no t significantly  d ifferen t th an  fem ales in 
their fo raging p a tte rn  (z = -1.7838, p = 0.074, Tab. 5). 
O verlap  in forag ing  niche u tiliza tion  be tw een  the sexes 
w as significantly  low er in  the w in te r w ith  a p o o r cone 
crop  (z = -2.10, p  = 0.036, Tab. 7). Fem ales changed  
their fo rag ing  b eh av io u r less th an  m ales in  response to 
d ifferen t cone crops (z = -2 .52, p  = 0.012, Tab. 7). M ale 
beh av io u r changed  as m easu red  by  tree d iam eter se­
lected, location on  the tree, fo rag ing  technique, and  tree 
species. Fem ales changed  forag ing  heigh t a n d  foraging 
technique (Tab. 7).

Table 5. Ind ices of fo rag ing  d iv ersity  ]' o f m ales (M) an d  fem ales 
(F).

[Tabela 5. W skaźnik różnorodności zerow ania ]' sam ców  rM) i samic 
(F) podczas zim  o bogatym  i słabym  u rodzaju  szyszek.]

Rich crop Poor cro p
Variable M F M F
Tree species 0.20 0.35 0.84 0.87
Tree height 0.62 0.63 0.64 0.67
Tree d iam eter 0.61 0.60 0.64 0.71
Tree condition 0.74 1.00 0.92 0.73
Place of foraging 0.81 0.82 0.91 0.77
Place condition 0.72 0.94 0.74 0.66
H eight of place 0.41 0.53 0.85 0.58
Foraging pattern 0.20 0.35 0.45 0.40
M ovem ent direction 0.26 0.43 0.55 0.40
Body position 0.35 0.36 0.58 0.58
Foraging technique 0.35 0.39 0.70 0.68
M ean 0.48 0.58 0.71 0.64

Table 6. D ependence of foraging d iversity  on w oodpecker sex and 
Scotch Pine crop (nonparam etric tw o-factor analysis of variance).

[Tabela 6. Z ależność roznorodnosci ze ro w an ia  o d  pici dzięciołów  
i dostępności szyszek sosny (nieparam etryczna, dw uczynnikow a 
analiza wariancji).]

Cones crop Sex
Variable tested Rich Poor Males Females

M:F M:F R:P R:P
X' contingency table 
Tree species ns *** *** ***

Tree height ns * ns *

Tree diam eter ns »»* »»» ***

Tree condition *** ns *** •••

Place of foraging *** *** *** *#■

Place condition ns ns *** ***

H eight of place *** •M **

Foraging pattern ns ns ns ns
M ovem ent direction ns ns ns ns
Body position ns ns ** ns
Foraging technique ** *** ***

Percentage o f feeding time
Foraging behaviour Rich crops Poor crops

M 1 F M 1 F
Foraging pattern

Stationary 97 (26) 93(67) 90 (80) 92 (86)
Dynamic 3(74) 7(33) 10 (20) 8(14)

M ovem ent direction
Up 89 (89) 73(73) 64(62) 84(87)
D ow n 0(0) 0(0) 0(0) 10(5)
U p & dow n U  (11) 27(27) 33 (35) 0(0)
H orizontal - - 3(3) 6(8)

Body position
Vertical 93 (100) 93 (100) 86 (85) 86(86)
H orizontal 7(0) 7(100) 14 (15) 14 (14)

Foraging technique
Gleaning 4(39) 2(11) 25(58) 9(19)
Probing 0(0) 0(0) 1(2) 1(3)
Scaling 0(0) 5(25) 6(15) 23(56)
Excavating 8(61) 13(64) 2(5) 9(22)
Husking 82 68 51 53
Picking u p  cones 6 12 6 5
Earth gleaning 0(0) 0(0) 8(20) 0(0)

Source of variation SS DF H P
Cells 999.04 3 6.06 0.109

Factor A (crop) 820.45 1 4.98 0.026
Factor B (sex) 6.57 1 0.04 0.842
Interaction A  x B 172.02 1 1.04 0.307
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Table 7. Indices of intersexual an d  seasonal overlap  (R —  rich crop, 
P —  poor crop) in foraging behav iour of m ale (M) an d  female (F).

[Tabela 7. W skaźniki m iędzypłciow ego (M —  samiec, F —  samica) 
i m iędzysezonow ego (R —  zim a bogata w  szyszki, P —  uboga) 
pokryw ania się niz zerow iskow ych ]

A ggressive  a n d  te rrito ria l b e h a v io u r
In w in te rs  w ith  rich cone crops, aggressive beh av ­

iour w as observed  on ly  4 tim es d u rin g  297 m in. of total 
observation  tim e (one observation  p e r  74 min.). All of 
these observations w ere  of a m ale attack ing  a female. 
A ggressive b eh av io u r w as in itiated  w h en  fem ales fed 
very  close to  m ales (0.5-2 m). M any tim es a few  in d i­
v idua ls  feed ing  w ere  observed  w ith in  10-30 m  of each 
o ther w ith o u t any  aggressive b eh av io u r (Osiejuk 1994). 
In the w in ter w ith  p o o r crops aggressive b ehav iou r 
w as observed  15 tim es d u rin g  625. m in  of total obser­
vation  tim e (one observa tion  p er 42 min.). The differ­
ence in aggressive b eh a v io u r frequency  w as significant 
(y2 = 3.98, d f  = 1, p  = 0.046). All of these observations 
w ere  of a m ale a ttack ing  a fem ale or a m ale attack ing  a 
m ale (tw o observations). H ow ever chasing w as initiated 
w hen  the distance betw een  ind iv iduals w as 10-15 m. 
T hus, in  the w in te r w ith  lesser cone crops w oodpeckers 
ap p a ren tly  w ere  m ore  territorial.

DISCUSSION

G reat S po tted  W oodpecker belongs to the bark- 
fo rag ing  gu ild , b u t it is no t trunk-specialists (as for 
exam ple treecreepers). G rea t S po tted  W oodpeckers use 
several techniques to  ob ta in  a r th ro p o d s  from  bark , 
w ood, and  g ro u n d  (Vanicsek 1988, Tórók 1990). This 
species is also able to  take cones of p ine o r sp ruce , p as­

serine nestlings an d  even  nec ta r (H ogstad  1971, C ram p  
1985, Lester 1992, O siejuk 1994 an d  o ther au thor's  
data). It has been  also found  th a t foraging behav iour 
d ifferen tia tion  in this species is bo th  spatia l an d  tem po­
ral (H ogstad  1971, Ish ida 1990). All these facts are  in­
d icative for g rea t plasticity  of G reat S potted  W ood­
pecker foraging behaviour.

In  all seasons com pared  in  th is s tudy , seeds of Scots 
P ine w ere  still the p red o m in an t food of w oodpeckers. 
T here w as  found  th a t in tersexual foraging niche differ- 
en tation  a n d  p robab ly  also  territorial behav iou r in 
G reat S po tted  W oodpeckers w as associated  w ith  cone 
availability. In w in te rs w ith  h igher cone availability, 
bo th  sexes sh o w ed  an  un ifo rm  foraging pattern , feed­
ing m ain ly  on  seeds. In the w in te r w ith  low er cone 
availability , bo th  sexes changed  their b ehav iou r signifi­
cantly. Seeds hu sk ed  from  cones w ere  still the m ain  
elem en t in their d iets, b u t they w ere  p robab ly  an  insuf­
ficient source of food as w oodpeckers exploited  other 
sources in  over 40% of feed ing  time. As a consequence, 
fo rag ing  p a tte rn s  of m ales a n d  fem ales becam e m ore 
diverse. In tersexual n iche overlap  w as significantly 
low er in  the w in te r w ith  poo rer cone crops. This w as 
caused  by  the fact tha t afte r exploiting cones in sim ilar 
p ropo rtions, the sexes u sed  d ifferen t bark  an d  w ood 
exploitation  techniques.

A rem arkab le  change in  aggressive b ehav iou r w as 
found  betw een  w in ters w ith  d ifferen t cone availability. 
Because the observed  in d iv id u als  w ere  not m arked , it 
is hard  to  know  if exclusive territories existed o r w here 
territorial b o u n d arie s  w ere. H ow ever, w oodpeckers 
certainly w ere  m ore aggressive in the w in te r w ith  
low er cone availability. The fact tha t the m in im um  
observed  d istance b e tw een  foraging ind iv iduals w as 
longer in  the p o o r crop  w in te r is also  consistent w ith  
increased  territoriality .

Based u p o n  these results, the territorial a llopatry  
observed  b y  H ogstad  (1978) is p robab ly  not a p e rm a­
nen t territo ria l system  of G reat S potted  W oodpeckers, 
b u t instead  is one sta te  of possible territorial patterns. 
In m ost cases, w in te ring  w o odpeckers  are forced to use 
poo r quality  b a rk /w o o d  food resource as a rth ropod  
food is also no t renew ab le  d u rin g  w in ter (Dziaba- 
szew ski 1976, T orok 1990). T hus, territorial allopatry  
could  easily evolve as a n  ad ap ta tio n  to m itigate in tras­
pecific com petition  for food d u rin g  periods of food 
shortage (Selander 1966, W allace 1974, H ogstad  1978).

Variable tested
C ones crop Sex

Rich Poor Males Females
M:F M:F R:P R:P

Tree species 0.98 0.87 0.82 0.82
Tree height 0.99 0.99 0.98 0.99
Tree d iam eter 0.98 0.87 0.69 0.90
Tree condition 0.94 0.98 0.84 0.92
Place of foraging 0.91 0.91 0.94 0.99
Place condition 0.98 0.43 0.59 0.91
H eight of place 0.94 0.87 0.79 0.88
Foraging pattern 0.99 0.99 0.99 0.99
M ovem ent direction 0.97 0.94 0.92 0.93
Body position 1.00 0.99 0.99 0.99
Foraging technique 0.96 0.88 0.82 0.91
M ean 0.97 0.88 0.85 0.93
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O n the o ther h an d , costs of te rrito ry  defense m ay  be in 
som e circum stances h igher th an  benefits of ow n ing  a 
territo ry  (Gill & W olf 1975, Pyke 1979, C a rp en te r et al. 
1983). The very  sim ilar fo rag ing  beh av io u r of m ales 
an d  fem ales a n d  less p ro n o u n ce d  aggressive b ehav iou r 
in  w in te rs w ith  rich cone crops suggest th a t such  cir­
cum stances occurred  in the 1990/91 an d  1991/92 w in ­
ters. O ne y ea r la ter w o odpeckers  had  to exploit a rth ro ­
p o d s m ore, b u t seeds w ere  still the m ain  source  of food 
(see p ropo rtions of techniques used  in Tab. 3). Inter- 
sexual d im o rp h ism  in foraging niche u tilization  d u rin g  
this w in te r an d  m ore p ro n o u n ced  aggressive b eh av ­
iour of m ales w ere  m ore territo ria l than  in  tw o  earlier 
w inter. So, the resu lts ob ta ined  confirm  the hypothesis 
that the function of territoriality  in  G reat Spotted  
W oodpecker is red u c tio n  of in tersexual com petition  for 
food (H ogstad  1976).

The territo ria l b eh av io u r of G reat S po tted  W ood­
pecker w hich  w as described  in  this s tu d y  m igh t be 
ra th e r uncom m on  an d  tem porary . First, b u m p e r  crops 
of Scots P ine an d  o ther coniferous trees are rare  events 
w hich  alm ost never occur in  series (Bialobok et al. 
1993). For exam ple  Scots p ine  rich crops occur every  
10-15 years in F in land  b u t every  3 -4  year in  Poland  
(Bialobok et al. 1993). Second, there are o ther factors 
w hich  possibly could  m odify  territo ria l patterns, as for 
exam ple p o p u la tio n  density , a tm ospheric  conditions, 
patch ines of forest s tan d s (patches w ith  rich a n d  poor 
crops), and  interspecific com petition . H ow ever, the 
results ob ta ined  ind icated  th a t level of in tersexual for­
ag ing  niche overlap p in g  m igh t significantly  vary  from  
year to year in rela tion  food availability , an d  tha t these 
changes a re  n o t ind ifferen t to  territorial system . In the 
face of such  po ten tia l plasticity  there is a n eed  for ex­
perim en ta l investigation  of social system s in rela tion  to  
food resources in th is species.
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STRESZCZENIE

[Badania nad m ięd zyp łc iow ym  zróżn icow aniem  
n iszy  żerow iskow ej d zięcio ła  d u żego  w  zależności 
od obfitości pokarm u w  zim ie]

B adano różnice w  beh aw io rze  żerow iskow ym  sam ­
ców  i sam ic dzięcioła d u że g o  po d czas d w ó ch  zim  
(1991-1992) o b a rd z o  dużej, a następn ie  w  zim ie 
(1992/93) re la tyw n ie  o ok. po łow ę m niejszej obfitości 
szyszek  sosny. B adania p ro w a d zo n o  w  W ielkopolskim

P ark u  N a ro d o w y m  na ok. 30 ha p o w ierzch n i g rąd u  
z dom ieszką starego  d rze w o stan u  sosnow ego, w  trak ­
cie trzech zim  w  la tach 1990-1993. K ażdego roku  ob­
se rw o w an o  od ośm iu  d o  d w u n a s tu  osobników  i no to­
w an o  szereg  p ara m e tró w  opisujących ich zachow anie 
zerow iskow e (tab. 1-3). N o to w an o  rów nież  p rzy p ad k i 
agresji m iędzy  osobnikam i. A naliza danych  m iała na 
celu stw ierdzen ie , czy m iędzyp łciow e różnice w  be­
haw iorze  że row iskow ym  są stałe, czy też zalezą od 
zm ian  dostępności szyszek  sosny, k tóre są w ażnym  
p o k arm em  zim ow ym  dzięcioła dużego .

W  czasie z im  z u rodza jem  szyszek  zachow anie że- 
row iskow e sam ców  i sam ic było  dość podobne, choć 
pew n e isto tne sta tystycznie różn ice były  stw ierdzone 
(tab. 4). Sam ce erow ały  więcej na m artw ych  d rze ­
w ach, zaś sam ice w  niższych partiach  d rzew  (tab. 1). 
Były rów n ież  nieco b ardziej ruch liw e niz sam ce (tab. 3). 
G łów nym  pok arm em  p ta k ó w  obu  płci były szyszki, 
chociaż sam ce korzysta ły  z nich w  w iększym  stopniu  
(tab. 3). P rzy p ad k i ag resy w n y ch  kon tak tów  m iędzy  
p tak am i różnej płci by ły  rzadk ie  i p raw d o p o d o b n ie  nie 
istniały scisłe tery toria osobnicze.

W  sezonie z m niejszą d o s tę p n o sd ą  szyszek osob­
niki obu  płci różniły  się isto tn ie p o d  w zg lędem  w ięk­
szości cech behaw io ru  że row iskow ego  (tab. 1-4). N a ­
stąp ił isto tny  sp a d ek  uży tk o w an ia  szyszek  a ptaki 
ek sp lo a to w a ły  w  w ięk szy m  s to p n iu  bezk ręgow ce 
ukry te na pow ierzchni i pod  korą drzew , i znacznie 
zw iększyły różnorodność stosow anych technik (tab. 3). 
Eksploatow ały środow isko  bardziej rów nom iernie niz w  
zim ach, g d y  szyszki były bardziej dostępne (tab. 5 i 6). 
Sam ce by ły  w ted y  rów n ież  sto sunkow o  bardziej ag re­
syw ne i terytorialne.

W yniki b ad a ń  po tw ierdzają  teorię, iz terytorializm  
u dzięcioła d u że g o  jest adap tacją , której funkcją jest 
obniżan ie konkurencji w ew n ątrzg a tu n k o w ej o pokarm  
w  ok resie  z im ow ym . W skazu ją  jednak  rów n ież , iż 
w  w aru n k ach  dużej dostępności p o k arm u  w  zim ie (np. 
szyszek  sosny) dzięcioły d u z e  m ogą znacznie obniżać 
sw oją tery toria lność Jest to  cecha behaw ioralna  o  dużej 
plastyczności. T ery torializm  u  b ad an eg o  g a tu n k u  był 
za leżny  od  w aru n k ó w  pokarm ow ych .
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S te ffen s  R., S aem an n  D., G roessler K. (eds.). 1 9 9 8 . D ie V ogelw et S a ch sen s . 
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T h i s  is  th e  t h i r d  h a n d b o o k ,  a f t e r  “B i rd s  o f  M e k le n b u r g ia ” (1 9 7 7 )  a n d  “B i rd s  o f 
T h u r i n g ia ” (1 9 8 6 ), o n  th e  a v i f a u n a  o f  r e g io n s - la n d s  o f  t h e  E a s t  G e r m a n y .  A n d  t h i s  is 
th e  f i r s t  a v i f a u n is t i c  s y n t h e s i s  o f  th e  S a x o n y  s in c e  t h e  w o rk  o f  R. H e y d e r  (1 9 5 2 ), w h ic h  
w a s  t h e  p io n e e r  o n e  in  t h i s  to p ic . “B i rd s  o f  S a x o n y ” i s  t h e  c o lle c tiv e  e f fo r t  o f  m o re  t h a n  
7 0 0  o m i th o lo g is t s - c o n t r ib u to r s .  T h e  b o o k  w a s  w r i t te n  in  c o o p e ra t io n  w ith  G . E r d m a n n ,
H. H o lu p ir e k ,  P. H u m m itz s c h  a n d  S . R a u . T h e  w o rk in g  g r o u p  “B ird s  o f  S a x o n y ” w a s  
f o u n d e d  in  1 9 7 8  b y  D . S a e m a n n .

A f t e r  th e  in t r o d u c t io n  b y  R .S te f fe n s ,  th e r e  is  t h e  th e  c h a p te r  d e v o te d  to  h i s to r y  o f 
a v i f a u n is t i c  in v e s t ig a t io n s  in  S a x o n y  s in c e  XVI c e n tu r y  to  1 9 9 0 s . F o llo w in g  c h a p t e r s  
g ive  g e n e r a l  in f o r m a t io n  o n  th e  a v i f a u n a  (3 6 7  b i r d  s p .  r e c o rd e d  u p  to  1 9 8 9 , 179  
b r e e d in g  o n e s ) ,  d e s c r ib e  th e  re g io n  u n d e r  s tu d y  —  i t s  p h y s io g r a p h y  a n d  l a n d s c a p e s ,  
a s  a  b a c k g r o u n d  fo r  a v i f a u n a .  T h e  n e x t  c h a p t e r  c h a r a c t e r i s e s  S a x o n y  a s  a n  a r e a  of 
b ir d  m ig r a t io n s  a n d  w in t e r q u a r t e s .  T h e n  c h a n g e s  in  a v i f a u n a  a s  a  r e s u l t  o f  h a b i t a t  
t r a n s f o r m a t io n s ,  v a r io u s  to p ic s  o f  b i r d  e n d a n g e r in g / c o n s e r v a t io n  ( th e  R ed  L is t w ith  16 
lo s t  a n d  6 0  e n d a n g e r e d  b r e e d in g  s p .) ,  a n d  c o n s e r v a t io n  r e s p e c t  o f  a v i f a u n is t i c  
r e s e a r c h  —  a r e  p r e s e n te d .  T h e  g e n e r a l  p a r t  o f  th e  b o o k  e n d s  w ith  a n  e x te n s iv e  re v ie w  
o f m o r e  t h a n  1 6 0  c e n s u s  s t u d i e s  c a r r ie d  o u t  in  2 7  h a b i t a t  ty p e s .  O rn i th o lo g ic a l  
c h a r a c t e r i s t i c s  (1 8  t a b le s  o f  c e n s u s  r e s u l t s )  o f  h a b i t a t s  a r e  g iv e n .

S p e c i e s  re v ie w  is  t h e  m o s t  e x te n s iv e  (pp . 1 2 3 -4 5 3 )  p a r t  o f  th e  b o o k . It p r e s e n t s  d a t a  
o n  o c c u r r e n c e  o f  a l l  s p e c ie s  o f  th e  a v i f a u n a  o f  S a x o n y  —  th e i r  s t a t u s  a n d  d i s t r ib u t io n  
in  th e  re g io n  a r e a  a n d  in  h a b i t a t s  a s  w ell, th e i r  p o p u la t io n  n u m b e r  a n d  c h a n g e s ,  d a t a  
o n  b r e e d in g  b io lo g y  a n d  m ig r a t io n s .

T h e  r e f e r e n c e s  l is t  o f  t h e  b o o k  c o n s i s t s  o f  a b o u t  4 1 9 9  p o s i t io n s  ( th e  e a r l i e s t  f ro m  th e  
y e a r  1552) u s e d  a s  s o u r c e s  o f  d a t a ,  a n d  a b o u t  o th e r  3 0 0  p o s i t io n s .
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