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Bald eagle nesting ecology in Maine


Illustrated nesting ecology of bald eagles in Maine:  version, 20 October 2012 
In Maine, 65% of all eagle nests found since 1962 are built below the live canopy of an eastern white pine = the state tree.  Older pines often tower above the surrounding forest canopy promoting both unrestricted flight access and good views from the nest.  Red spruce and white spruce function as nest trees (25% of the statewide total) almost exclusively on offshore islands in coastal Maine; many of these are in-broken topped spruce and are quite similar to nests used by ospreys in this region.  Fewer than 10% of all Maine nests have been in hardwoods, mostly northern red oaks.
	Typical nest, Penobscot County
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Repairs and additions to nests peak in the pre-nesting period during February and March in most of Maine.  The adult pair is most conspicuous together before egg-laying.  Their division of labors throughout much of the long breeding cycle limits opportunities to see both at the nest.  All of > 1,600 nests found in Maine since 1962 are within 1.1 miles from the shore of an open water body:  usually coastal waters, rivers, lakes, large ponds or extensive wetland complex.  More than 80% of Maine nests are within ¼ mile.
	Nest maintenance, Penobscot County
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The pre-nesting period (especially February) may include courtship flights, repairs or additions to nests, more territorial defense of nests, and increasing sensitivity to nearby intrusions that could disrupt subsequent breeding activity.
The onset of breeding in any year varies somewhat locally and by as much as 10 weeks across Maine.  Most eagles in northernmost, interior Maine have to deal with snowfall during March and April while courtship, egg-laying, or incubation is underway.  Spring storms can be a frequent challenge at coastal nests as well.  Prolonged, inclement weather can disrupt breeding activity or nest success … especially if this challenge is compounded by disturbance problems.
	Nesting phenology, Aroostook County
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The initiation of breeding is usually before ice-out in much of Maine.  Eagles thus draw on their fat reserves during this period and / or rely more on scavenging to access food.  Many of the contaminants that once influenced reproduction of bald eagles are bound to fatty tissues and may be mobilized when fats are mobilized during egg-laying.

The earliest date for eggs is February 21 at a Kennebec County nest.  Further inland, egg-laying did not occur at a Franklin County nest until May 25.  Variable nesting phenology complicates guidelines to avoid seasonal disturbances during critical periods of the nesting cycle.  A clutch of 1 – 3 eggs appears at most Maine nests by the end of March or during early April.  (Note that the timing of egg laying and clutch size are not determined by over zealously watching an eagle nest:  the more privacy, the better during this sensitive period.  We simply back date from handling known-aged eaglets at a safe time.)
The large nests are built with sticks up to 5 feet in length.  Typical dimensions might average 4 feet across and 3 feet vertically.  However, nests up to 8 feet across and 20 feet vertically have been seen in Maine.  The latter “great nest” was found by National Audubon Society biologist Charlie Brookfield in 1964.  He estimated it may have been in use for 60 years or more = several generations of breeding eagles!

A typical bald eagle nest is nearly level across the top and has a well-defined nest bowl:  a slight depression lined with pine needles, grasses, etc.  When necessary, eagles may cover their eggs with those materials if the nest must be untended for a brief period.

	Egg-laying, Franklin County
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Incubation lasts about five weeks.  While incubating, an adult eagle lies prone in the nest and is often not noticed from the ground.  Biologists monitoring the population fly over nests during this period and typically see only an adult in incubation posture; eggs are rarely observed.  Eggs are exposed to Maine’s chilly spring conditions only briefly when adults take turns sitting on their eggs.  Females undertake most incubation duties.  


Incubation and most nest duties later in the breeding cycle are accomplished by a division of labors.  A lone eagle may spend hours prone in the nest, rising only to turn the eggs by rolling them with its beak.  Its mate may take a turn sitting on the eggs or visit the nest to deliver a meal.  Otherwise, the second adult is usually at a “sentry” perch in the general area where it can keep a watchful eye for potential prey and intruders.

	Incubation duties, Aroostook County
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Hatching should occur 5 weeks after incubation begins.  The median hatching date in Maine is in early May.  Since incubation begins immediately and eggs of a clutch are laid at intervals of 1 – 2 days, hatching dates are similarly staggered.  If food resources are limiting, the older eaglet may out compete or attack its younger, weaker sibling(s).  When food is readily available, siblicide among nestling eaglets is more infrequent.  

Hatchling eaglets weigh in at only 2 or 3 ounces.  The young nestlings are constantly warmed and guarded by an adult eagle.  The brooding posture of an adult eagle in the nest is fairly similar to the prone position assumed while incubation is ongoing.  However, the rate of food delivery to the nest increases and the attendant adult will spend more time crouched low while feeding the young eaglet(s).
One of the adults is usually in the nest or at a nearby sentry position for the first half of the eaglets’ three-month developmental period.  A parent shreds morsels of food and passes it beak-to-beak to a young eaglet.  Relative to body size, eaglets consume much more than their parents.  There is no other way to reach full body size in only 3 months!

	One day-old hatchling eaglet, Sagadahoc / Washington County
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Please note that young nestling eaglets are rarely seen from the typical viewing angle.  The above image is actually from a captive breeding effort.  Eggs from a nest where hatching failure was an annual event from 1962 to 1977 were hatched in an incubator by Don Cote of Vassalboro.  The young bird was cared for and then fostered at another nest.

The image below is from a remote camera installed before the nesting season.  Next Era Energy and the Biodiversity Research Institute have worked with wildlife agencies in Maine to set up several “eagle cam’s” to promote an understanding of nest activity and the special needs of breeding eagles; see http://www.briloon.org/eaglecam1 
	Early nestling development, Hancock County
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Nestlings weigh about 4 pounds (a 30-fold increase!) after only a month of life.  The light downy feathering of a hatchling is now replaced by denser, gray down.  Dark feathers begin to emerge along the wings and body feather tracts at 5 – 6 weeks of age.

.  
Adults still closely guard these half-grown eaglets.  Until fully feathered, eaglets are less able to thermoregulate.  Thus, adults alternately brood them during cold spells or shade them from direct sun on hot days.  Half-grown eaglets rarely feed themselves, although their body weights are now nearly 5 pounds!
	Five week-old nestling eaglet, Penobscot County
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Nutritional intake supports both increasing body weights and extensive feather growth.  The long primary flight feathers lengthen gradually over a six-week period.  Partially grown feathers or “blood quills” limit physical activity.   As eaglets approach 2 months of age, adults leave them alone in the nest for longer periods and give them a chance to develop muscle tone with bouts of wing flapping.

However, it is time for exercise to develop muscle tone.  An eaglet will spend increasing amounts of time upright and flapping its wings.  Nestlings seem increasingly aware of flights by its parents and other birds, but there’s a grim reality facing them:  it’s a long way down and flying is a mystery!
	Six-week old eaglet, Kennebec County
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As nest attentiveness diminishes, an older eaglet will add jumping to its workout regimen:  either hopping upward with vigorous wing flapping or sometimes leaving the nest to perch on a lateral limb.  If the eaglet gives an alarm call, one or both parents typically respond immediately.  They have been dutifully watching from a nearby perch.

If research at nests (e.g., banding and / or taking blood samples to test contaminant exposure in eagle diets) is warranted, there is a limited window of time to do so safely.  Eaglets aged 4 - 7 weeks are old enough to go without parental attention but not so old that they are tempted to fly when climbs are made to the nest.  Only experienced personnel can undertake this research.  Special permits are needed.  A monitoring program is necessary to identify optimal timing for nest visits.

	Ten week-old eaglets, Somerset County
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First flights usually occur at approximately 3 months of age.  Sometimes an adult will lure them to fledge by circling a nest while carrying food.  Fledglings are not good at either flying or landing in early stages.  Adult eagles will watch over them wherever they end up and deliver food to a grounded eaglet, if necessary.  Siblings will likely not fledge at the same time or aim in the same direction:  another challenge for parent eagles.

Early July is a typical period for fledging activity in Maine.  Because of intensified outdoor activities at this time of year, human intrusions near a nest may induce premature fledging or disrupt attempts by parents to guard eaglets now out of the nest.  Grounded fledglings should be given a wide berth, and never handled.  Adults will continue to feed and watch over the fledged eaglet unless that attention is thwarted by too much human attention.  

If there is an obvious injury, contact a wildlife agency directly or through local law enforcement.  If an eagle is soaking wet, it may holds its wings ajar while drying out but interventions are not necessary.
Fledglings usually remain in the immediate nest vicinity for 8 – 12 weeks after first flights.  Adults continue their care and training.  When fledged eaglets disperse in September or October, they are on their own for the first time in life.  Immature eagles often aggregate in areas where food is plentiful. 
Local observers may see an immature eagle near nests or in the company of resident adults after the dispersal period.  However, it may or may not be the offspring from that nest.  Research tracking fledglings in Maine confirms that dispersal always occurs during the fall.  Some wander other regions of Maine, but many travel to other states and provinces in the East.

	A dispersed Aroostook County fledgling, Erie PA
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The eagle pictured above likely left its Aroostook County nest in September.  Only weeks later, it was photographed on 12 October in Pennsylvania along the shores of Lake Erie:  a distance of 670 miles southwest.  Most fledglings from Maine move southward along the Atlantic seaboard into southern New England, New York, or slightly further into the mid-Atlantic region (especially the Chesapeake Bay vicinity).  One Washington County eaglet travelled at least 950 miles south arriving in South Carolina by mid-October.
Adult eagles generally remain in Maine year round, although winter destinations in New England are possible.  Many remain near nests through fall and even during the peak of winter severity that follows.  By February, courtship activity and nest repairs resume:     the next year’s cycle of life continues.
	Winter residency, Penobscot County
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