
Cassinia4
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The Peregrine Falcon (Falco peregrinus) is a char-
ismatic species which never ceases to amaze and cap-
tivate those who witness its aerial prowess. Like all 
members of the genus Falco, peregrines are highly 
specialized for speed and maneuverability: with their 
narrow, pointed, swept-back wings which are rela-
tively small for their body mass, and with their long 
tail which functions as a rudder, they are designed like 
jet fighter planes. The truth, of course, is the reverse: 
fighter planes are designed like Peregrine Falcons, 
since aeronautical engineers have learned much by 
studying bird flight.

Peregrines are an apex predator, and their prey 
consists almost entirely of birds, and occasionally of 
bats as well, which they capture in mid-air, in some-
times spectacular maneuvers. A common hunting 
maneuver is to circle high above their prey and then 
go into a breathtaking power dive, or “stoop,” to strike 
their prey. Other maneuvers include tail-chasing and 
many others, depending on circumstances. Their 
prey consists of whatever is locally available and large 
enough to be worth the trouble but not too large to 
handle, from songbirds and near-passerines to ducks 
and gulls and even larger birds that significantly out-
weigh them. In urban areas, pigeons are a favorite prey, 
despite their well-known speed in the air, as attested 
by pigeon racing as a sport. Very few birds can match 
peregrines in level flight, and none can surpass their 
stoop speed, which has been clocked by radar at well 
over 200 mph (White et al. 2020).

Peregrine Falcons require high ledges for nest-
ing, open areas for foraging, and abundant avian 
prey (Ratcliffe 1993). Ledges provide protection from 
mammalian nest predators, ideally include overhead 
protection from the weather, and are often located 
near water, which helps support an abundant prey 
base. Historically, peregrines in Pennsylvania and 
elsewhere nested almost exclusively on natural cliff 
ledges (Rice 1969), but tall artificial structures such 
as bridges and buildings in otherwise suitable habitat 

are increasingly being utilized (Brauning and McMor-
ris 2012, Brauning et al. 2013, Pagel et al. 2018). No 
nesting material is required; peregrines simply scrape 
a depression in the existing substrate of gravel, dirt or 
debris, at both natural and artificial sites. Occasion-
ally, peregrines will adopt disused stick nests of other 
large species, such as Common Raven (Corvus corax), 
Osprey (Pandion haliaetus) or Red-tailed Hawk (Buteo 
jamaicensis). In these cases, no nesting material is 
added and no repairs are made, even if the structure 
is deteriorating (Ratcliffe 1993; McMorris et al. 2014, 
2015, 2017; White et al. 2020).

Peregrines are a cosmopolitan species, nesting on 
all continents except Antarctica (White et al. 2020). 
Within North America, the largest numbers are found 
in the Arctic and western states with an abundance 
of natural cliffs for nesting, with lower abundance in 
the east, primarily in the Appalachians (Cade et al. 
1988). Pennsylvania is central within the Appalachian 
range (Hickey 1942). Nineteen subspecies are gener-
ally recognized (White and Boyce 1988) of which 
three occur naturally in North America: tundrius in 
the Arctic, pealei along the northern Pacific coast, and 
anatum (sometimes further divided into eastern and 
western anatum) in the rest of the continent (White et 
al. 2020). Peregrines found in Pennsylvania until the 
middle of the 20th century were of the eastern ana-
tum subspecies, which some regarded as a subspecies 
distinct from western anatum, and which Alexander 
Wilson renamed the “Duck Hawk.”

The word “peregrine” means “wanderer,” and per-
egrines indeed disperse long distances from their 
natal area, and migrate long distances. However, the 
degree to which they do so depends on circumstances. 
A young peregrine may travel over 1,000 miles from 
its natal site to establish a nesting territory, or it may 
find and claim a territory just a few miles away. And 
in the winter, when their prey base disappears, arctic-
nesting peregrines migrate thousands of miles, as far 
as the southern hemisphere, whereas those in milder 
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climates where prey remains available, such as Penn-
sylvania, generally remain at or near their nesting ter-
ritory throughout the year. Peregrines exhibit very 
high nest-site fidelity: once they have nested success-
fully at a particular location, they continue to hold and 
nest in that territory indefinitely. If one member of a 
pair dies or is defeated in a territorial battle, the survi-
vor will readily accept a new mate, even the intruder 
that just succeeded in driving off or killing their previ-
ous mate. It is often stated that peregrines mate for life, 
but the truth is that they “mate” for life with their ter-
ritory, not an individual peregrine. Within their terri-
tory, they may change their nesting location from year 
to year, such as from one ledge to another on a natural 
cliff or a bridge (Ratcliffe 1993).

There are two different populations of peregrines in 
Pennsylvania: migrants and breeders. Arctic-breeding 
birds migrate through Pennsylvania in the spring, pri-
marily April and May, and return through Pennsylva-
nia to their wintering grounds in Central and South 
America in the fall, primarily during September and 
October (McWilliams and Brauning 2000). This paper 
concerns just the breeding population.

The Peregrine Falcon is listed as a breeder in Penn-
sylvania in the early ornithological literature (Lib-
hart 1869, Warren 1890, reviewed in Brauning et al. 
2013). Historically, Pennsylvania peregrines nested 
almost exclusively on cliffs which are primarily located 
along the major river systems of the state: the Dela-
ware, Susquehanna, Juniata and their major tributar-
ies (Hickey 1942); the one exception being a pair that 
nested on the Philadelphia City Hall tower (Groskin 

1947, 1952). Breeding was confirmed in 21 of Penn-
sylvania’s 67 counties (McWilliams and Brauning 
2000). Population documentation prior to the 1950s 
was done primarily by falconers and egg collectors, or 
“oologists,” whose objectives were not actually popula-
tion monitoring per se, but rather finding nests from 
which they could take nestlings for falconry or eggs for 
their egg collections. Mid-century ornithologists such 
as Hickey (1941, 1942, 1969) and Rice (1969) meticu-
lously ferreted out information from these sources and 
authenticated it by their own on-site investigations to 
give us what we know now of the historical popula-
tion in Pennsylvania and elsewhere in North America. 
Peregrines were never a common nesting species in 
Pennsylvania: prior to the 1950s, the population in 
Pennsylvania was approximately 44 breeding pairs 
(Hickey 1941, Rice 1969, Brauning et al. 2013).

Populations of Peregrine Falcons in North Amer-
ica, Europe, and other global regions underwent an 
extreme population crash during the 1940s through 
the 1960s (Enderson 1965, Hickey 1969, Ratcliffe 
1993). Populations of other apex predators, such as 
Bald Eagles (Haliaeetus leucocephalus), Ospreys (Pan-
dion haliaetus), Brown Pelicans (Pelecanus occidenta-
lis), and some marine mammals, also crashed during 
this period, but none as severely as Peregrine Falcons, 
which were reduced to zero through much of North 
America. At first, the cause of the population decline 
was not known, and theories abounded, but the cause 
was finally identified as the chlorinated hydrocarbon 
insecticide dichloro-diphenyl-trichloroethane (DDT) 
and its breakdown product dichloro-diphenyl-dichlo-
roethylene (DDE) (Ratcliffe 1993). DDT had been 
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Peregrine Falcon aggressively defending its territory in downtown Philadelphia, July 2015. © Ed Norman 2015.
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developed during World War II and used primarily 
to control typhus in Europe and malaria in the South 
Pacific, and then was used heavily in the post-war 
period to control agricultural pests. DDT was initially 
thought to be harmless to vertebrates, but it was even-
tually learned that it had widespread metabolic effects, 
most notably interfering with calcium metabolism so 
that eggs were laid with overly thin shells that broke, 
resulting in death of the embryo (Ratcliffe 1993). The 
last successful nesting in Pennsylvania in the historical 
era occurred in 1957 (Rice 1969), and peregrines were 
extirpated as a breeding species in most of the United 
States by 1960 (Enderson 1965, Hickey 1969). By 1964, 
the Peregrine Falcon was extinct as a breeding species 
in North America east of the Rockies and south of the 
Arctic (Berger et al. 1969).

That being the case, how is it possible that Peregrine 
Falcons are present in the wild again in Pennsylvania 

and other parts of their former range? Peregrines 
were reintroduced by an extensive program of cap-
tive breeding and release. The story of the restoration 
program and population recovery is beautifully told in 
Cade and Burnham’s book, The Return of the Peregrine 
(Cade and Burnham 2003), aptly subtitled “A North 
American saga of tenacity and teamwork.” But before 
any reintroduction project could be contemplated, 
three things had to happen. 

First, once its effects on wildlife and the ecosystem 
became known, DDT was banned, which was accom-
plished in the United States in 1972 (Dunlap 1981). 
DDT has now been banned world-wide for agricul-
tural uses, although it is still used in some parts of the 
tropics for the control of insect-borne diseases such 
as malaria. Second, public attitudes had to change. 
Until relatively recently, predators were considered 
“vermin” because of their perceived destructive effects 

“Fighter plane” flight profile of a Peregrine Falcon, May 2016.  © Ed Norman 2016.
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on wildlife and on poultry and livestock on farms. 
Through better understanding, attitudes have changed 
considerably during recent decades, but this is still 
a work in progress. And third, peregrines needed to 
be afforded some form of legal protection. Although 
there are many laws protecting birds, most notably the 
Migratory Bird Treaty Act of 1918, falcons, hawks and 
owls were specifically excluded from protection under 
these laws because of their reputation as destructive 
“vermin.” Peregrine Falcons finally received federal 
protection in 1970 under the precursor of the Endan-
gered Species Act, and under subsequent federal, state 
and provincial laws in Pennsylvania and elsewhere, 
and were listed as Endangered federally and in most 
US states and Canadian provinces.

The method of reintroduction, captive breeding 
and release, was the brainchild of Dr. Tom Cade, an 
ornithologist and falconer at Cornell University. The 
concept was straightforward: peregrines would be 
bred in captivity and then released into the wild in 
suitable habitat. However, putting this concept into 
practice was anything but simple. Except for very rare 
“surprise” occurrences, peregrines had never bred in 
captivity, and no one even knew how to carry it out. 
Although the sport of falconry is at least 2,000 years 
old and probably twice that old, and falconers had 
literally millennia of collective experience handling 
falcons in captivity, falconers had never bred their 
falcons; they had always taken them from the wild. 
Many thought it would be impossible to captive-breed 
a species that required square miles of open sky for 
the dramatic display flights that were part of its mat-
ing ritual. Moreover, eastern anatum was extinct in the 
wild, and objections were raised to the release of other 
subspecies or of “mongrel” birds bred from multiple 
subspecies. 

In spite of these problems, the effort was successful 
in the end, but it was a long story, and it was not easy. 
The Peregrine Fund, an organization founded by Tom 
Cade at Cornell University (Cade and Temple 1977), 
gathered ornithologists, falconers, students and oth-
ers to the task, and methods of captive breeding were 
developed. Falconers’ birds that had not been exposed 
to DDT were used as breeding stock; they represented 
seven subspecies which, among them, had a combina-
tion of characters similar to eastern anatum (White et 
al. 2020).

Releases were done in suitable habitat by a falconry 
technique known as “hacking” (Sherrod et al. 1982). 
Young would be placed in a “hack box” that had bars 
that prevented the young from leaving (or predators 
from entering) until they were capable of flight, but 
which allowed the young to see, hear and smell the 
environment and generally become familiar with their 
surroundings. Playing the role of surrogate parents, 
hack box attendants would provide food, but would 
remain scrupulously out of sight to avoid acclimatiz-
ing the birds to humans. When the bars were removed, 
the young could leave the box, but would continue 
to return for food handouts for about a month until 
they had learned to forage for themselves and become 
independent (Sherrod et al. 1982).

Releases were initiated in the 1970s by the Per-
egrine Fund at historical peregrine nesting cliffs in the 
northeastern United States (Cade and Temple 1977, 
Barclay and Cade 1983, Barclay 1988, Peregrine Fund 
1992), including in Bradford and Dauphin counties in 
Pennsylvania. But the results were hugely disappoint-
ing: all of the released young succumbed to predation, 
apparently by Great Horned Owls (Bubo virginianus). 
Without the protection of experienced parents, the 
naïve young falcons were easy prey. Releases were 
then shifted to urban sites where predator pressure 
was much reduced. Tall buildings served as “artificial 
cliffs,” and the urban environment provided abundant 
prey in the form of feral pigeons and other city birds. 
In 1981, with support from the Pennsylvania Game 
Commission (PGC), the Peregrine Fund released four 
young falcons from a high rooftop of the PNB building 
next to City Hall in Philadelphia. Releases were con-
ducted at additional urban sites in the northeast, and 
also at hacking towers in salt marshes along the coast. 

This time the releases were successful. Nesting in 
Pennsylvania was first observed in 1986 on the Walt 
Whitman Bridge in Philadelphia, followed by three 
sites in each of the next three years: the Walt Whit-
man, Girard Point and Commodore Barry bridges, 
in or near Philadelphia (Brauning 1991, 1992). After 
a lapse of three decades, Peregrine Falcons were once 
again nesting in Pennsylvania. The number of nest-
ing pairs in Pennsylvania increased to six in 1990, but 
remained below ten pairs for the next decade (Fig. 1), 
raising concerns that the population was not yet large 
enough to support growth. Therefore, a third round of 
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releases was conducted from 1992 through 1997, when 
a total of 64 young birds were released by the PGC at 
buildings in Allentown, Harrisburg, Reading and Wil-
liamsport (Brauning 1998). The population increased 
modestly to 13 pairs in 2006, and then jumped to 21 
pairs in the following year and continued to climb, to 
reach 73 pairs in 2021 (McMorris and Brauning 2010, 
Brauning and McMorris 2012, McMorris et al. 2021; 
Fig. 1).

Surprisingly, as the population began to recover, 
peregrines primarily selected artificial structures, 
rather than natural cliffs, for nesting (Brauning and 
McMorris 2012). From 1986 to 2002, in a cumulative 
97 nesting attempts at 11 locations, all were on artifi-
cial structures (Brauning 2002). Cliff nesting was not 
observed in Pennsylvania until 2003, when two cliffs, 
both of which had been used by peregrines in the his-
torical era, were found to be hosting Peregrine Falcon 
pairs (Brauning 2003). Although artificial structures 
had occasionally been used even in antiquity, their use 
became the rule rather than the exception in Pennsyl-
vania (Brauning and McMorris 2012, Brauning et al. 
2013) and elsewhere in North America (Pagel et al. 
2018). The reason for this shift from natural to “arti-
ficial” cliffs is not understood, but may be related in 
part to imprinting of reintroduced young on the tall 
buildings or other artificial structures from which 
they were hacked (Tordoff et al. 1998, Wasilewski et 
al. 2009). Artificial structures in Pennsylvania consist 

mostly of bridges and buildings, with a lesser number 
of power plant smokestacks and water towers. As per-
egrines began to occupy bridges and buildings, nest 
boxes or trays containing a layer of gravel to simulate 
the natural cliff environment were placed on some tall 
structures, in an attempt to attract peregrines to rela-
tively predator-free habitat, but this practice has now 
been discontinued, although such enhancements are 
still provided occasionally if peregrines nest and fail 
repeatedly due to limitations of the site that could be 
corrected by a nest box or tray. Bridges and buildings 
that were first utilized were among the tallest in the 
state, but lower bridge and building ledges, only 60 
feet above the water or nine stories above street level, 
are increasingly being occupied — a pattern which, 
potentially, greatly increases the number of available 
nest sites (Brauning et al. 2013).

Actions to promote the population recovery were 
coordinated and managed by the PGC, which is 
responsible for all birds and mammals in the state, 
with the cooperation of many governmental and non-
governmental agencies and the assistance of hundreds 
of highly motivated and dedicated volunteers whose 
help is absolutely essential to the overall effort. Activ-
ity took many forms. At the most basic level, searches 
were conducted to find Peregrine Falcon pairs in suit-
able nesting habitat, both in urban areas and at natu-
ral cliffs, which are often quite remote. Once pairs 
were found at a site, each site was monitored to verify 

FIGURE 1. Number of Peregrine Falcon pairs in Pennsylvania by nest type, 1985-2021. Adapted from McMorris et al. 2021 
with permission.
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whether the pair was nesting, determine egg-laying 
and hatching dates, track the growth of the young, 
document whether the young reached the age where 
they could fly from the nest (“fledged,” which defines 
nesting success) and how many fledged (which deter-
mines productivity), post-fledging mortality, and dis-
persal. Protection of peregrines and their nest sites is 
critically important and takes many forms. At artifi-
cial structures, protection includes coordinating with 
structure owners and managers to minimize distur-
bance and find win-win solutions so that maintenance 
and repairs can be conducted without disrupting 
nesting. At cliffs, protection includes reducing distur-
bance by keeping the locations of nests confidential; 
and in a small number of cases, closing a portion of 
the cliff to rock and ice climbing during the nesting 
period. Placement and maintenance of nest boxes and 
trays is also occasionally warranted to promote nest-
ing success. Whenever possible, nestlings were banded 
to allow collection of data on survival and longevity 
of the young, post-fledging movements, contribution 
of young from Pennsylvania’s nests to the growth of 

the population both within and beyond Pennsylva-
nia, and related demographic data. Nest visits to band 
the young also facilitated reading bands to determine 
the identity and origin of the breeding adults; and 
included health checks and medical treatment of the 
nestlings. In some years, more than 10% of the young 
were found with potentially fatal Trichomonas infec-
tions; but were treated, survived, and fledged success-
fully (McMorris et al. 2014). “Fledge-watch squads” 
at many bridge and building sites rescued fledglings 
from potentially lethal hazards that are specific to the 
built environment, such as becoming grounded in the 
river or on streets or sidewalks. At some locations, it 
is not uncommon for every fledgling in a given year 
to be rescued at least once from life-threatening cir-
cumstances (McMorris et al. 2020). Public outreach 
also contributes importantly to the population recov-
ery. Publicity about Peregrine Falcons, during banding 
events and otherwise, engages the public with these 
charismatic birds and arouses public buy-in to protect 
peregrines, promote recovery activities, and support 
broader conservation issues.

Art McMorris and volunteer Karen Rankin-Baransky banding Peregrine Falcon nestlings at a cliff nest, June 2015.  
© Howard Eskin 2015.
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Over the 35 years since the first pair nested in the 
recovery era, Pennsylvania’s nesting population has 
increased from one pair in 1986 to 73 pairs in 2021 
(McMorris et al. 2021; Fig. 1). Over 1450 young per-
egrines fledged from Pennsylvania nests during that 
period, contributing to the growing population in 
Pennsylvania and throughout eastern North America. 
The 2021 population consisted of 22 pairs nesting on 
cliffs, 25 on bridges, 20 on buildings, three on power 
plant smokestacks (including one abandoned blast fur-
nace), two in active quarries, and one on an uncertain 
substrate (McMorris et al. 2021; Fig. 1 and 2). 

Peregrines were removed from the federal Endan-
gered Species list (de-listed) in 1999 when the popu-
lation met national recovery goals, based in part on 
the size of the recovering population in the nation as 
a whole as compared with the historical population 
(US Fish and Wildlife Service 1999). However, because 

recovery in the East was slower than in the mountain 
West and Alaska, peregrines remained on the Endan-
gered or Threatened Species lists in Pennsylvania and 
most other eastern states and provinces well into the 
21st century. Pennsylvania’s recovery goals, as detailed 
in its Peregrine Falcon management plan (Brauning et 
al. 2013), were modeled after those of the US Fish and 
Wildlife Service (US Fish and Wildlife Service 1987), 
however, modified to take into account the difference 
between the recovering and historical populations 
in Pennsylvania: namely, the large increase of nest-
ing on artificial structures in the built environment. 
Young falcons fledging from artificial structures face 
increased mortality due to extra hazards encountered 
there: becoming “grounded” in the river from bridge 
nests and drowning, becoming grounded on streets 
and sidewalks, colliding with structures (especially 
glass) and vehicles, electrocution on powerlines, and 
related hazards (Brauning et al. 2013, Gahbauer et al. 

FIGURE 2. Location of Peregrine Falcon nests in Pennsylvania, 2021. Adapted from McMorris et al. 2021 with permission. 
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2015). Additionally, artificial structures are sometimes 
lost as nesting substrates, due to demolition, distur-
bance during maintenance work, etc. 

After four decades of conservation work, recovery 
of the Pennsylvania Peregrine Falcon population has 
now been achieved. At the end of the 2017 season, all 
goals for upgrading from Endangered to Threatened 
had been met for three consecutive years, and the for-
mal process for upgrading to Threatened was initiated 
in 2018 and completed in early 2019 (Pennsylvania 
Bulletin 2019). By the end of the 2021 nesting season, 
all goals for de-listing had been met for four consecu-
tive years, and the Peregrine Falcon was removed 
from the Pennsylvania state list of Endangered and 
Threatened Species in late 2021 (Pennsylvania Bulle-
tin 2021). De-listing is the formal recognition that the 
Peregrine Falcon has been restored to a secure, self-
sustaining population. De-listing is the “finish line” 
after decades of conservation work, but does not mean 
that peregrines are no longer protected or monitored: 
peregrines are still protected by state and federal laws, 
and the PGC has a 10-year program of post-delisting 
monitoring in place to ensure that the population 
remains healthy.

Peregrines now nest at sites throughout Pennsyl-
vania, as shown on the map in Fig. 2. The distribution 
across the state resembles that in the historical period, 
but for a somewhat different reason. Cliffs on which 

the historical population nested follow the major river 
systems of the state, but so do large cities, with their 
bridges and tall buildings. Peregrines now nest in 
urban areas, where they are easily accessible to bird-
ers and the general public, as well as on remote cliffs, 
where they have reestablished their historical place in 
the natural ecosystem.

The recovery of Peregrine Falcons in Pennsylvania 
and elsewhere is one of the most dramatic accomplish-
ments in wildlife conservation history. After being 
extirpated from Pennsylvania and most of their North 
American range, they are now a common sight, to the 
delight of people from all walks of life, from enthusi-
astic birders to occasional observers, and serve as an 
“entry point” to the wonders of the natural world for 
millions of people. Their recovery is a huge win: for 
the peregrines, the people who enjoy them, and the 
ecosystem as a whole.
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