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Trends in parental care of Montagu’s Harrier Circus pygargus 
during post-fledging period -  

case study from South East Poland

Ignacy Kitowski

Zusammenfassung

B ru tp fle g e  v o n  W ie se n w e ih e n e lte rn  n ach  dem  F lü g g e w e rd e n  -  
ein e F a lls tu d ie  au s S ü d o stp o le n

Wie sich das Verhalten von Wiesenweihen zu ihren Jungen nach dem Flüggewerden allmählich 
ändert, wurde an 14 Familien mit farbmarkierten Jungen untersucht. Im Verlaufe des Älterwer­
dens der Jungen verbrachten die Eltern weniger Zeit mit ihnen, näherten sich ihnen weniger 
und fütterten sie weniger häufig. Die Häufigkeit des Fortjagens von Eindringlingen und Agres- 
sivität jenen gegenüber nahm mit dem Selbständigerwerden der Jungen ebenfalls ab.
Die erhobenen Daten belegen, dass die größte Zurücknahme der elterlichen Zuwendung am 
Anfang des Flüggewerdens liegt und dass dann die Jungen allmählich zur Unabhängigkeit 
geführt werden. Wiederholte Fälle von Eltern, die auf ihre Jungen stoßen und ihnen Beute 
verweigern, legen während der Abhängigkeitsphase das Bestehen von Spannungen zwischen 
Eltern und Jungen, die aber für deren weitere Entwicklung biologisch sinnvoll sind, nahe.

1. Introduction

The full understanding of population dy- 
namics of raptor birds, apart from research 
on biology and ecology of reproduction, 
makes it necessary to do a close study of a 
period when young raptors while still in 
the supervision of their parents, develop 
their innate skills of flying and hunting. 
However, to date the post-fledging period 
has been the subject of but few field stud- 
ies (Newton 1979, Bustamante «Sc H iraldo

1993, Koga «Sc Shiraishi 1994).
Among the papers of particular interest 

that contain data concerning parental care 
during the emancipation period in raptors 
are those from Western Europe (Ryves 1948,

U nderhill-Day 1993, A mar et al. 2000, 
A rroyo et al. in press). We still have little 
knowledge about parental care in popula­
tions of Montagu’s Harrier from east- Eu­
rope where the birds occupy areas of large 
marshes.

The aim of the present study was to in- 
vestigate the changes of the main form of 
parental care over the duration of the post- 
fledging period. An attempt was also made 
to determine the extent and nature of aver- 
sive behaviour of parental individuals to- 
wards their offspring during the stage of 
reproductive cycle under consideration.
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2. Study area and method

Field study was conducted on calcareous 
marshes near Chelm (51°08'N, 23°37'E) in 
the years 1989-1992 with a population of 
27-42 pairs of Montagu’s Harrier nesting 
in the stands of Saw Sedge Cladium maris- 
cus that occupy nearly half of the marsh 
area (Kitowski 1994). Following the exam- 
ple of other investigators of harriers (Pan- 
dolfi 1996, Simmons 1988), adult individu- 
als were not captured and marked since it 
might have induced them to abandon their 
nests. Instead, individual plumage traits 
were used to distinguish between them. In 
females, use was made of the fact that they

undergo moult during incubation (loss of 
secondaries) and that the colour of wing 
coverts varies with age -  it becomes red in 
older birds. Males were recognised by 
feather gaps and by differences in colour 
(dark head and darker wing coverts in 
younger birds) which were used as mark- 
er traits. I recorded the differences in plum­
age by either drawings or photographs of 
individuals. In the field differences mani- 
fested by damaged feathers resulting from 
aggressive interactions with other raptors 
and attacks by carnivores were extremely 
useful.

Tab. 1: Pearson correlation coefficients (r) between age of the youngest juvenile Montagu’s Harrier 
in family and variables describing parental investment. Variables: N AC-num ber of aggressive 
chases, TSA-tim e spent in aggressive chases, NDD-number of dives at an alien bird during a 
defence event, NPP -  number of prey items pro visioned, TBD -  total biomass delivered, TNJ -  time 
spent near juveniles (at least one of the adults, as percent of the observation time), N FN -the  
number of flights not related to feeding. -  Pearson Korrelationskoeffizienten zwischen Alter des jüngs­
ten Wiesenweihennestlings und Variablen, die die elterliche Zuwendung beschreiben. Variablen: N A C= Zahl 
von Attacken (gegen Eindringlinge), TSA = Zeitverbrauch fü r  Attacken, N D D = Zahl von Stößen au f 
Fremdvögel luährend eines Verteidigungsaktes, N PP= Zahl der verabreichten Beutestücke, TBD = übergebe­
ne Gesamtbiomasse, TN J=bei den Jungen verbrachte Zeit (wenigstens ein Altvogel, in % der Beobach­
tungszeit), N FN =Zahl der Flüge ohne Bezug zum Füttern.

Family N NAC TSA NDD NPP TBD TNJ NFN

Fl 22 -0.649*** -0.802**** -0.907**** -0.780**** -0.824**** -0.821**** -0.897***
F2 22 -0.860**** -0.843**** -0.808**** -0.502**** -0.704**** -0.601*** -0.844***
F3 9 -0.721* -0.601* -0.599**** -0.092 -0.042 -0.858*** -0.733*
F4 9 -0.735* -0.582** -0.866**** -0.688** -0.693** -0.618 -0.825***
F5 10 -0.170 -0.222 -0.941**** -0.343 -0.311 -0.706* -0.530
F6 8 -0.742* -0.888** -0.333 -0.350 -0.291 -0.895*** -0.679
F 7 7 -0.587 -0.440 -0.421 -0.769* -0.881**** -0.872** -0.719
F8 7 -0.576 -0.331 -0.123 -0.801* -0.839**** -0.583 -0.796*
F9 11 -0.843*** -0.855** -0.899**** -0.885**** -0.799**** -0.827*** -0.929****
F10 9 -0.337 -0.806 -0.607 -0.788** -0.700** -0.748* -0.831***
F ll 12 -0.825**** -0.771** -0.892**** -0.639* -0.600* -0.806*** -0.726***
F12 6 -0.784 -0.911* -0.502 -0.813* -0.622* -0.902 -0.850*
F13 12 -0.275 -0.833** -0.889**** 0.074 0.113 -0.525 -0.390
F14 8 -0.453 -0.441 -0.495 -0.713* -0.502* -0.690 -0.642

Total 152 -0.541**** -0.362**** -0.774**** -0.523**** -0.468**** -0.730**** -0.725****

*p < 0.05, **p < 0.02, ***p < 0.01, ****p < 0.001
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Fourty two nestlings from 14 families 
(Table 1: F1-F14) were marked individual- 
ly by using patagial tags according to the 
pattern suggested by K ochert et al. (1983). 
The tags were made of Saflag®. Juvenile 
birds were guaranteed to free themselves 
from the markers relatively quickly as the 
sheet wore through. In the course of the 
study no behaviour was observed that 
would indicate a negative effect of the 
marker on birds.

The field study consisted of 12-hour ob- 
servation sessions (8:00-20:00) conducted 
for each of the families every 1 to 4 day s. 
A total of N =152 observation sessions (Ta­
ble 1) was made, total observation time 
being 1824 hours. Field investigations were 
started 3-4 days before the date of the first 
flight of the oldest juvenile of a brood. This 
date was calculated by monitoring the nests 
during hatching and by taking measure- 
ments of the primaries. On average, it oc- 
curred on the 34th day after hatching. Re- 
cording was discontinued as the last juve­
nile from a family left the breeding territo­
ry. In the investigated harrier population

it would occur within x = 23.6 ±3.6 days 
(ränge: 17-31 days, N =42) from the first 
flights of the off spring (K itowski 1994, 
Kitowski 2001). For statistical analysis the 
number of days after hatching of the 
youngest fledgling in broods was taken as 
the measure of offspring age. The data of 
Juszczyk  (1974), P ucek  (1984) and Ro­
manowski (1988) were utilized to estimate 
vertebrate prey biomass. Following Ro­
manowski (1988) 0.5g. biomass of all inver- 
tebrates was assumed.

In the analysis of the results, chi-square 
tests were applied to examine the fitting of 
actual data with the expected distribution. 
To determine trends in parental care with 
maturation of offspring, Pearson correla- 
tion coefficients (r) were used. For varia­
bles for which the relationship with age 
of juveniles was exponential, linear data 
were log-transformed. The determination 
coefficient (R2) was used to determine the 
a and b parameters of “the best-fitting 
curves” (Sokal & Rohlf 1981, F owler & 
C ohen 1992).

3. R esu lts

3.1 Time s p e n t  n e a r  o f f s p r i n g  
and c h a s i n g  a w a y  b ir d s

Adult Montagu’s Harriers spent a certain 
amount of time in post-fledging areas of 
their offspring. The time was devoted to 
flying, resting or chasing away of intruders. 
As the offspring were becoming more self- 
reliant the amount of time spent near juve­
niles at least of one of the adults, expressed 
as percent of the observation time (TNJ), 
decreased (r=-0.730, n = 152, p < 0.001). The 
tendency proved to be significant for 8 out 
of 14 broods to be analysed (Table 1). For 
all the families under investigation this 
process is best described by the curve

y=Exp.(-0.01x + 9.4, R2=53.23% ). While 
staying with the young the adult birds 
became actively involved in keeping alien 
birds off the offspring’s immediate vicini- 
ty. A total of 731 chasing events was ob­
served involving 878 alien birds (Table 2). 
As the juveniles grew older there were few- 
er cases of chasing away by the parents 
(r=-0.541, n=152, p< 0.001). The tendency 
proved to be significant for 7 out of 14 
families (Table 1). A decreasing number of 
aggressive chases (NAC) (Table 1) was ac- 
companied by the reduced amount of time 
spent in aggressive chases (TSA) (r= - 0.362, 
n=152, p < 0.001). The trend was signifi­
cant for 5 out of 14 investigated families
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(Table 1). Adult birds from the studied 
families gave up first offspring defence on 
an average of x=55.5 days (±5.03, n=14, 
ränge: 47-65). Only in four family groups 
(F5, F6, F10, F13) were the young defend- 
ed until the m igration started. As the 
emancipation period advanced, the aver­
age number of dives at an alien bird dur­
ing a defence event (NDD) also decreased 
(r=-0.774 , n=152, p <0.001). This tenden- 
cy was significant for 11 out of 14 investi- 
gated families (Table 1).

3 .2  F l i g h t s  t o w a r d s  the  o f f s p r i n g

One of the ways by which the adults showed 
interest in their offspring was to make 
flights in their direction. A total of N =3615

Tab. 2: Number of birds species chased by 
Montagu’s Harrier Circus pygargus in south-east 
Poland. -  Anzahl von Wiesemueihen vertriebener 
Vögel pro Art in Siidostpolen.

Species N %N

Ardea cinerea 1 0.1
Ciconia ciconia ad. 22 2.5
Ciconia nigra 4 0.5
Aquila pomarina ad. 1 0.1
Buteo buteo ad. 17 1.9
Pernis apivorus 2 0.2
Accipiter gentilis ad. 9 1.0
Accipiter nisus ad. 13 1.5
Milvus migrans ad. 1 0.1
Circus pygargus ad. 211 24.0
Circus pygargus juv. 141 16.1
Circus aeruginosus ad. 312 35.6
Circus aeruginosus juv. 112 12.8
Falco subbuteo ad 4 0.5
Falco subbuteo juv. 4 0.5
Falco tinnunculus ad. 7 0.8
Vanellus vanellus ad. 3 0.3
Nwnenius arqnata ad. 3 0.3
Asio flammeus ad. 2 0.2
Corvus corax ad. 3 0.2
Corvus corone ad. 6 0.2

Total No. of individuals 878 100

of such flights in 14 family groups was 
observed. The number of flights not relat­
ed to feeding (NFN) declined as the juve­
niles became more emancipated ( r = - 0.725, 
n=152, p<0.001). The highest number of 
flights (N=1712, 47.3%) was made during 
the feeding context. The number of all off- 
spring-bound flights was significantly re­
lated to variables that described chasing 
away of intruders. The relationship with 
the time devoted to harass alien birds was 
significant (r=0.443, n=152, p<0.001) as 
was the relationship with the number of 
harassing acts (r=0.678, n=152, p<0.001).

3 .3  P r o v i s i o n i n g  of fo od

A total of N=1648 prey delivery acts from 
the parents to the juveniles was recorded. 
Males caught 772 (46,8%) prey items, and 
delivered 714 (43,3%) prey items directly 
to juveniles. A small number of feeding 
events (58, 3.5%) was preceded by aerial 
food transfers from males to females. Fe- 
males caught 876 (53,2%) prey items and 
delivered 934 (56.7%) directly to juveniles. 
There were intersexual differences between 
the number of prey items caught for juve­
niles (x2=6.56, p<0.01).

The number of prey supplied to the off­
spring varied. During the 12-hour obser- 
vation sessions individual broods were ob­
served to be given from 2 to 44 prey items 
which surpassed the amount supplied 
while the fledglings were still in the nest. 
As the juveniles grew older the number of 
prey items provisioned (NPP) to them by 
their parents declined (r=-0.523, p<0.001). 
A detailed analysis showed that tendency 
to be significant in 10 out of 14 families 
(Table 1). The changes in the number of 
prey items supplied to the juveniles as 
related to their age is described by the 
“best fitted” curve: y=Exp.(-0.04x+4, 
R2=27.4%). A decreasing number of prey 
items provisioned to juveniles was ac-
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companied by the reduced biomass (TBD) 
(r= -0.468,11=152, p<0.001 (Table 1). In the 
food delivered to the offspring small mam- 
mals such as Microtus spp. (79%) and grass­
hoppers Tettigonioideci (18%) were predom- 
inant, accounting for as much as 99.2% of 
the biomass of prey (K itowski 2000b). An 
annual massive appearance of those grass­
hoppers on the peatlands coincided with 
the post-fledging period of M ontagu’s 
Harriers.

Three ways of food transfers to the off­
spring were observed depending on their 
flying abilities: a) nest transfers, b)ground 
transfers, c) aerial transfers. As the young 
became more self-reliant there was a clear 
tendency for the adults to decrease the 
number of ground and nest transfers 
(r=-0.897, n = 152, p< 0.001). Ultimately, nest 
and ground transfers were phased out.

3 .4  A v e r s i v e  b e h a v i o u r  
d i s p l a y e d  by p a r e n t s  
t o w a r d s  t h e i r  o f f s p r i n g

Three types of parental behaviour were 
recorded that point to the existence of inter­
generational tensions: parental behaviour 
that encouraged the offspring to make 
flights at the beginning of the emancipa- 
tion period, refusal of feeding the offspring 
the prey they solicited, aggressive behav­

iour of adults towards the juveniles, ag­
gressive behaviour consisting in dives to­
wards the offspring.

In the period when the first flights were 
made by the young, in 4 families a total of
16 cases was observed which could be rec- 
ognised as encouraging or forcing the off­
spring to fly. They consisted in landing at a 
short distance from the nest after a pro- 
longed flight with prey which made the 
offspring fly over a short distance from the 
nest to the parent. Once one or several 
flights by the young had been made, the 
adults would carry the prey to the nest 
which again enticed the young to fly in 
pursuit of the prey.

As many as 65 cases were recorded in- 
volving the refusal of the adults to feed 
their offspring with prey carried to or 
caught in the post-fledging areas. Each of 
the cases was accompanied by intensive 
begging of the offspring. Males made 6 
and females 59 such refusals, the differ- 
ence being highly significant (x2=42.3, df= 1, 
p<0.001). Over the 4 years of the study 175 
events were recorded which consisted in 
threatening dives by the parents against 
their offspring. Males made 66 and females 
109 dives, the difference being significant 
(X2=10.6, df= 1, p < 0.002). The frequency of 
dives of the parents increased as the off­
spring grew older.

4. Discussion

The cases of “flight-enticing” behaviour 
by the parents towards their offspring seem 
to have an adaptive value as diminishing 
the risk involved in predatory lifestyle. An 
analogous behaviour consisting in prolong- 
ing the flight with a prey, sometimes com- 
bined with the presentation of the prey to 
the offspring, have been also observed in 
other birds of prey (Ratcliffe 1980, Ikeda 
1985, Bustamante & H iraldo 1990). For

the ground-nesting Montagu’s Harriers it 
is of particular importance, especially in 
the light of considerable damage done by 
predatory mammals during the nesting 
period (K rogulec 1992). As the emancipa- 
tion of the offspring progresses the amount 
of time spent by parent individuals with 
their offspring decreases as well in: Amer­
ican Kestrel Falco sparverius (L ett & Bird 
1987), Zone-tailed Buzzard Buteo albonona-
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tus (H iraldo et al. 1989), E gyptian  Vulture 
Neophron percnopterus (C eballos & Don- 
azar 1990), R ed Kite Milvus milvus (Busta- 
mante & H iraldo 1993), Black Kite Milvus 
migrans (Koga & Shiraishi 1994).

The present stu d y indicates that the ag ­
gressive chasing aw ay  of other birds by  
adult harriers m ay  v ary  w ith  tim e and the 
m otivations behind the h arassm en t of in- 
trud ers are also varied  and difficult to pin- 
point. A s they grow  m ature the you ng h ar­
riers run  less risk of falling prey to p red a­
tors because they are able to defend them - 
selves on their o w n  as are juveniles be- 
longing to som e other rap to r bird species 
(Rosenfield & Kanvick  1983, D onazar & 
C eballos 1990) an d  -  as in all species -  
they are capable of an increasingly m ore  
efficient escape. A fter leaving the nest it is 
very unlikely th at the p red ators should  
kill all the juveniles at once as it happens  
d u rin g  attack s o n  a n ew ly  found n est 
(M ontgomerie «Sc W eatherhead  1988). It 
accounts for the d ecrease w ith  tim e in the 
average n um ber of dives p er one interven- 
tion.

A s the breeding season  advances, other 
w idely discussed functions of the aggres­
sive chasing aw ay of alien birds such as 
keeping off potential com p etitors to a nest­
ing territory  or to a p artn er or the defense 
of the territory  arou n d  the nesting ground  
(N ewton 1979, W iklund 1990) lose in im - 
p ortance. Likew ise, in the case of M on­
tag u ’s H arriers the role of aggressive chas­
ing aw ay is n ot to m aintain  exclusive hunt­
ing grounds, w hich w as d em onstrated  only 
for B lack -sh ou ld ered  K ites Eianus spp. 
(M endelshon  1983, D unk  & C ooper 1994). 
D uring m an y m onths including the peri­
od of offspring dependency, adult birds of 
th at genus w ere b usy  m aintaining exclu­
sive hunting territories. A ggressive behav- 
iour pattern  of M o n tag u ’s H arriers in the 
p eriod  w hen the offspring b ecom e self-

sufficient is designed mainly to defend the 
brood against such predators as Marsh 
Harrier Circus aeruginosus, Goshawk Ac­
cipiter gentilis and to chase away food com­
petitors such as Buzzard Buteo buteo and 
Short-eared Owl Asio flammeus. (Table 2). 
A weighty motivation behind harrassing 
of Buzzard by adult Montagu’s Harriers is 
the possibility that juveniles could be hurt 
by it during aerial plays.

An important function of chasing away 
alien birds from post-fledging areas given 
little consideration up to now is the pre- 
vention of cleptoparasitism and adoption. 
The adult aggression against the conspe­
cific juveniles allows to reduce substan- 
tially the success of procuring food from 
other adult birds. It is an essential factor 
that impedes the occurrence of widespread 
adoption and cleptoparasitism in the Mon- 
tagu’s Harrier populations (Amar et al. 
2000, Kitowski 2000a, K itowski 2001).

Young Montagu’s Harriers were fed by 
their parents every day as opposed to some 
other raptor bird species where whole days 
were recorded on which parents failed to 
supply any prey to their offspring (Brown 
1966, Bustamante & H iraldo 1990). Fitted 
for all Montagu’s Harrier families under 
consideration, exponential curves show the 
best fit in describing their pattern of Varia­
tion in feeding rate and in the amount of 
time spent with the offspring. It means 
that the highest reduction in both took 
place at the beginning of the emancipation 
period. As the end of the emancipation 
period approached, the reduction rate of 
both forms of parental contribution slowed 
down. Such a parental care strategy seems 
to have an important adaptive value. The 
way in which the two forms of parental 
contribution change allows the offspring 
to be led into self-dependency slowly. In 
other species the parents of dependent 
birds of prey may steer the allocation of
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their contribution to the offspring by m ak- 
ing substantial reductions in feeding fre- 
quency over a short tim e interval that pre- 
cedes the end of the em an cip ation  period  
(A lonso et al. 1987, Bustamante & H iral- 
do 1990, C eballos & D onazar 1990) or to 
term inate it abruptly (P almer 1988, K oga 
& Shiraishi 1994). There is a high  likeli- 
hood that a “severe” in troduction  of the  
offspring into independence m ight bring  
about a deterioration of juveniles’ condi­
tion tow ard s the end of the em ancipation  
period w hich, in turn, m ay (P erris 1965, 
L ack 1966, M artin 1987) or m ay not (N ew ­
ton & M oss 1984) cause higher m ortality  
am ong juveniles before or durin g the first 
autum n m igration.

E very  y ear the post-fledging period  of 
M on tagu ’s H arriers in South-east Poland  
coincided w ith m ass appearances of Tet- 
tigonioidea. A longside w ith  voles they pro- 
vid ed  an additional sou rce of food for 
you n g and adult birds. H ouston (1976) 
observed the em ancipation  of the you n g  
of W hite backed Pseudogyps africanus and  
R uppells’ Griffon-Vulture Gyps rueppelli to 
coincide w ith  the peak in the am ou n t of 
carrion  in the savannahs of east-central 
A frica. A lso the post-fledging period  of 
Bald Eagle Haliaeetus leucocephalus nesting  
in the n orth  of Florida w as linked w ith  the 
highest abundance of food in the annual 
cycle (Bohall-W ood 1992). Likewise, young  
Short-toed Eagles Circaetus gallicus in north- 
eastern Greece (Vlachos & P apageorgiu

1994) left nests during the m ass appear- 
ance of snakes and lizards. The above data  
suggest that rap tor species including M on- 
ta g u ’s H arrier guide the course of their 
reproduction  cycle in such  a w ay  that it 
coincides w ith  the ap p earan ce of easily  
available food for adults and inexperienced  
juveniles. It allow s inexperienced off spring  
to develop their feeding skills and is a 
source of additional q uarry  for adult birds. 
D ata collected on the calcareous m arshes 
of south-east Poland confirm ing the exist- 
ence of parent-offspring conflict in M on­
tag u ’s H arrier fam ilies (Trivers 1974) stem  
from  conflicting interests in both genera- 
tions. It is in the interest of the juveniles to 
extend the period  of p arental care as long  
as possible and, w hich is equally im por­
tant, to m aintain  the care at an appropri- 
ately high level (even at the expense of the 
rep rod u ctive success of their parents in 
the breeding seasons to com e). It is in the 
interest of the parents to h ave their you ng  
start flying as early as possible. It allow s to 
discontinue p arental care as soon as there 
is reasonable likelihood th at the offspring 
will be able to su rvive up to breeding age. 
The difference in interests of both genera- 
tions creates m easurable aversive behav- 
iour on p aren t individuals. A s in other 
m igratory  rap tors (Bustamante & H iral- 
do 1990) the au tu m n  m igration  puts an  
end to parent-offspring conflict in M on­
tag u ’s H arrier th rou gh  fam ily break-up.

A b stract

The trend in post-fledging parental investment 
was studied in 14 families of Montagu’s Harri­
er Circus pygargus with colour-marked juve­
niles. As the young grew older the parents 
spent less time with them, made fewer ap- 
proaches towards them and fed them less fre- 
quently. The frequency of chasing away intrud­

ers by the adults and their aggressiveness to­
wards them decreased as the young became 
more self-dependent. Collected data suggests 
that the major reduction of parental contribu­
tion took place at the beginning of the post- 
fledging period and that the juveniles are grad- 
ually introduced to independence. Recorded
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cases of adults diving at their young and refus- 
ing to provision them with prey suggest the 
existence of parent-offspring tensions during

the post-fledging dependency period.
Keywords: Montagu’s Harrier, parental care, 

post-fledging period.
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