
Introduction

Brood size is a life history trait that reflects a 

broad range of evolutionary tradeoffs.  For many 

large raptors, sibling competition and brood 

reduction are behavioral mechanisms that maximize 

chick production under poor resource conditions.  

Under such conditions, sibling competition imposes 

downward pressure on brood size to match available 

resources.  When resources are abundant and 

provisioning exceeds demand, sibling dominance 

hierarchies are relaxed, the last chick disadvantage 

is reduced, and brood reduction is less likely.  Under 

such conditions, large clutches provide an 

advantage by allowing pairs to raise above-average 

broods. 

For Bald Eagles (Haliaeetus leucocephalus), 

brood size typically varies between one and three 

and geographic patterns in both average brood size 

and proportion of three-chick broods are believed to 

vary with prey abundance. Bald Eagle broods hatch 

asynchronously, often form dominance hierarchies, 

and may exhibit brood reduction depending on prey 

availability.  Under normal circumstances, the 

degree of hatching asynchrony for unusually large 

clutches likely creates such a disadvantage for the 

last chick that it sets an upper bound on brood size.  

However, high female condition may reduce laying 

time and favorable temperatures may allow for the 

delayed onset of incubation, effectively reducing 

hatching asynchrony.  Similarly, under very high 

prey conditions, provisioning rates may prevent the 

formation of dominance hierarchies and reduce the 

likelihood of brood reduction.  Although four and 

five-egg clutches have been reported with some 

regularity in Bald Eagles, the successful fledging of 

a four-chick brood is extraordinarily rare.  Here we 

document a breeding attempt that successfully 

fledged a four-chick brood along the Delaware River.  

Discussion

The successful fledging of four chicks by Bald 

Eagles is exceedingly rare.  A four-chick brood was 

banded in the upper Chesapeake Bay in 1986 but 

fledging success was never confirmed.  We are 

aware of no other documented occurrence 

throughout the species range.  Although numerous 

four-egg and some five-egg clutches have been 

documented, they too are very rare.  

A perfect storm of conditions must come 

together in order for a Bald Eagle pair to raise four 

chicks to independence.  The female must produce a 

four-egg clutch, the equivalent of 10% of her body 

mass, in a narrow time window.  If the time span of 

laying is too long, the level of asynchrony will be too 

great for the forth chick to overcome.  The female 

must brood and feed the older siblings for several 

days while maintaining the viability of the forth egg 

until hatching.  Shortly after the last egg hatches, 

ambient conditions must allow for the female to 

leave the brood frequently enough to assist the male 

with foraging and provisioning.  During the middle 

stage of development when energy demand reaches 

a peak, both adults foraged for significant periods of 

the day.  Lastly, foraging conditions must allow for 

high per capita provisioning rates to reduce the 

strength of a dominance hierarchy and the likelihood 

of brood reduction.  During this time period, 

provisioning rates recorded for this pair were some 

of the highest ever reported for this species.

Methods
We monitored a bald eagle nest in the spring of 

2009 that fledged 4 chicks.  The nest was located in 

the top of a white pine along the Delaware River just 

south of the hamlet of Portland, PA.  The nest tree 

was located on the grounds of the Portland 

Generating Station, a fenced property operated by 

Reliant Energy.  We made observations of the nest 

on 55 days between 10 April and 24 July.  We noted 

behavioral interactions of the chicks, prey delivery 

by the adults, and feeding activities.  We made 

extensive films of the family group from hatching 

through post-fledging. 
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Observations

Despite the extreme hatching asynchrony and size disparity, all chicks in the brood 

appeared to develop normally and within the appropriate time frame.  Chicks appeared to 

hatch between 7 and 17 April with an estimated 10-d interval between first and forth 

chicks.  Both of the older chicks had lost their natal down by the time the forth chick 

hatched.  The considerable size disparity persisted into the sixth week of development.  All 

chicks branched within a 5-d time period (6-11 June) and fledged within a 4-d time period 

(19-23 June).  

Provisioning rates were extraordinarily high for this brood.  From 9 observation 

periods between the forth and tenth weeks of development, prey delivery averaged 

8.9+1.00 items/10 hrs (N=9).  Recorded diet consisted of fish (92.8%) and squirrels (7.2%) 

(N=42).  Dominance did not appear to be a determining factor in the order or amount that 

chicks were fed.  In the earlier weeks of development, chicks frequently lined up around 

the adult and were fed small portions sequentially in rotation. 
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Relationship between brood size and 

energy demand.  Demand is bounded by 

the collective basal metabolic rate (BMR) 

required to live and the maximum 

resources that may be utilized by the 

brood. (maximum growth).  Both of these 

bounds increase with brood size, placing 

elevated demands on the adults for 

provisioning.  
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