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SUMMARY 
The following is a metadata analysis summarizing findings in Peregrine habitat science. The 
following discussions can be summarized as Behavioral, Spatial, Audio and Visual Buffering, The 
Human Factor, Climatic Influences, Chemical Contamination Factors, Habitat Management, and 
Temporal. 
 
Because of the necessity for balancing the needs of recreational access with the needs of wildlife, two 
general approaches are currently used to minimize the effects of recreational disturbance on wildlife.  

a) Deny human access to sensitive areas by instituting closures. This approach is generally only 
used in cases where critically endangered or sensitive species occur. Because species that fall in 
this category often have large spatial requirements, closures are difficult to enforce and 
unpopular with recreationists. 

b) Design a management schemes that allow recreationists and wildlife to coexist.  
 

The later approach is perhaps the most realistic approach in that it ensures that the outdoor resource 
and wildlife remain accessible to people. However, in order to make sound decisions managers must 
know how recreational activities affect particular species and at what intensities and times during the 
species’ annual cycle such activities are harmful (Knight and Temple 1995:327). Clearly, moreover, the 
peregrine is one of several species that can become inured to the effects of at least some human 
disturbance, as witnessed by its occupation of disturbed nest sites such as working quarries and urban 
centers, both historically and as recovering populations expand (Ruddock and Whitfield 2007:141). 
Tolerance in this species is highly likely, although is probably dependent on the regularity and form of 
disturbance which occurs as ‘background’ (Ruddock and Whitfield 2007:141). 

Buffer zones to protect raptors during more sensitive times of courtship and nesting have been 
prescribed in U.S. Forest Service land-use plans since 1963 (Mathisen 1968). The most common 
approach in the western United States has been to designate circular primary and secondary 
management zones, with activities being more restricted in the primary zones (U.S. Forest 
Service 1977, U.S. Fish and Wildlife Service 1977). However, supporting records for these 
typically prescribed standard buffer distances where observations of disturbance have been 
explicitly recorded are few. A more recent survey of raptor specialists by Ruddock and Whitfield 
(2007) suggest a tolerance for narrower disturbance buffers (Ruddock and Whitfield 2007:141) 
allowing for the delineation of irregular zones based on: 1) topography and tree density 
influence on visual and noise disturbances at the eyrie ledge, 2) foraging patterns, and 3) the 
limits of territoriality or defense behavior. The work by Stalmaster and Newman {1978) on Bald 
Eagle habitat utilization and recommended buffer zones is particularly useful (Olendorff et al. 
1980). Knight and Temple 1995:328, described four primary categories that are helpful in 
assessing restrictions that may facilitate the management of recreationists and wildlife for 
coexistence: 1) spatial, 2) temporal, 3) behavioral, and 4) visual. 

Kathryn Pyke, M.S. with assistance from raptor biologists Heide Anderson and Tom Cade 
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(Peregrine Fund), Jerry Craig (Colorado Div. Wildlife), Bob Hoffa (Jefferson County Open Space), 
Patrick Jodice (Oregon State University Dept. Fish & Wildlife) published recommendations for 
managing raptors in climbing areas. They list the following six considerations when determining 
the special extent of restrictions (Pyke 1997:11). 

Behavioral 
In many cases the Peregrines have chosen to reoccupy a cliff that is already being climbed, and 

many pairs do not seem disturbed by climbing that does not directly approach the nest (Cade et 

al. 1996:67). 

The size of the closure should depend on the reactions of the Peregrines to climbers, and may 

be influenced by the topography of the cliff. Nesting falcons are much more sensitive to people 

above their eyrie than to people below or across from it. Where Peregrines nesting season 

begins before climbers arrive, the nesting Peregrines may or may not be tolerant of climbing if 

it is not occurring when they choose the spot. (Cade et al. 1996:68) 

The Peregrines ability to co-exist with human activity is rated by British Columbia biologists as 

moderate (British Columbia, 2013). This assessment was based on the species’ tolerance of 

human activities near the nest site, foraging habitat and wintering habitat. Ability to Co-exist” 

refers to the species’ tolerance to activity near the nest site. In their study of Bald Eagles, 

Stalmaster and Newman (1978) found that sensitivity to disturbance increases with age, with 

juveniles displaying the highest tolerance. Apparently when adults tolerate disturbances, their 

young "learn" from them that the presence of the disturbance is not threatening (White 

2012:5). 

Calls may be given even as someone or something is within some 300 feet or so of the cliff and 

the call might have several meanings, such as, to alert a mate, to indicate that the territory is 

taken, defense against the intruder, etc.  One must be careful in putting meaning to the call 

(White 2012:4).  Typically, during the non-breeding season, peregrines will make a call or series 

of calls for a short period and then fly to a nearby location and observe the activity without 

exhibiting any further signs of distress (White 2012:4). It is rare for the calls to last more than a 

few seconds. Calls of this brief duration are routine and should not serve as the basis for 

management actions (White 2012:4). There are no data to support the concern that normal [sic. 

non-threatening] recreational disturbance during the non-breeding season will cause resident 

peregrines to experience disturbance of a significantly different type or of greater severity than 

that experienced by many other species exposed to recreational activities like hiking and rock 

climbing(White 2012:4). 

Habituating raptors to increased disturbance or noise levels associated with land use, human 

activities, or construction prior to the breeding season could allow a pair to “choose” whether 
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the nest site is still acceptable considering the disturbance (Romin and Muck 2002:22).  

Apparently, if a disturbance like that created by a cow rubbing against the nest tree or a tractor 

plowing a nearby field are periodic and on going when adults first arrive at their nests and are 

not perceived as threatening, hawks in general, habituate to them. For example, White and 

Thurow observed several pairs of the Peregrine Falcons (Falco peregrinus) and Golden Eagles 

(Aquila chrysaetos) that occupied and successfully raised young at new nest sites only a few 

hundred meters from areas of high disturbance (e.g., at blasting, construction, quarrying, and 

mining sites, and at airports) (White and Thurow 1985:20).  

Table 1 Criteria used for classifying high, moderate, and low human activity types. 

Activity types 
 

HIGH 
 

MODERATE 
 

LOW 
Human activity frequent within 
sight of nest ledge. 
 
High recreation use; climbing 
likely to occur between 2/15 and 
avg. date of fledging 
 
 
Road traffic with little visual 
buffering. 
 
 
Habitat altered with high traffic 
roads or numerous human 
developments. 
 
 
Activity usually encroaches on 
flight initiation distance (FID) 

Human activity occasionally 
within sight of nest ledge. 
 
Moderate recreational use; 
climbing occasionally occurs 
between 2/15 and avg. date of 
fledging. 
 
Road traffic with some 
vegetation buffering within sight 
of nest ledge. 
 
Habitat slightly altered; 
Moderately used roads and 
some human developments. 
 
 
Activity occasionally encroaches 
on flight initiation distance (FID)  

Human activity unlikely within 
sight of nest ledge. 
 
Low recreational use or snow 
pack; climbing rarely occurs 
between 2/15 and avg. date of 
fledging. 
 
Few drivable roads and/or 
extensive vegetation buffering 
within sight of nest ledge. 
 
Rarely used roads, no roads, or 
roads with controlled access. 
Light if any human 
developments. 
 
Activity unlikely to encroach on 
flight initiation distance (FID) 

 

AT THE EYRIE LEDGE 

Sometimes in the first nesting attempt, young birds will select sites that seem to be somewhat 

marginal based on the usual pattern for the species. This may be because the more desirable 

sites are already occupied by established pairs, or the process may be partially a learning 

experience for new nesters (Call 1979: 24).  

It is also not unusual for even quality nesting sites to 

experience some turnover of breeders occupying the 

eyrie. Often, females will move between eyries every 
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few years, and while males tend to be more loyal to a particular site, they may also move. 

There is a rather large body of literature on the movement of falcons from one nesting site to 

another (White 2012:5). Some falcons may move on an annual basis while others may remain 

for their life spans (White 2012:5). 

The temporally averaged population growth rate in urban habitats was estimated as λ = 1.28, 

compared to λ = 0.99 in rural habitats (Matthew et al. 2003). Nelson (1988) found that in years 

with small broods the parents (especially males) are less stressed by the breeding effort and 

experience lower mortality over the following winter. In years with large broods, breeding 

stresses are particularly significant and mortality of breeders over the winter is higher. The 

average breeder produces approximately the same number of well-nourished offspring 

whether its reproductive life spans a period which has small broods, large broods, or a mixture 

of both (Nelson 1988). Fledging numbers of 1.1 young per pair are expected to maintain a 

stable population and 1.7 would yield a population growth rate of 3 to 8% per year (Craig et al. 

2004). 

Year-to-year fluctuations are common, perhaps caused partly by adverse weather. It is only 

when annual productivity drops very low (<0.7-0.8 young/pair) and remains low for a period of 

years that reproduction is depressed enough to affect recruitment into the breeding population 

(Ratcliffe 1993, Cade et al. 1997:734). 

The protection and maintenance of inhabited or utilized sites must be given much higher 

consideration than setting aside areas for use by raptors based on human judgments of 

desirability, especially where such areas may not have demonstrated much active raptor use in 

the past (Call 1979: 24). With Peregrine populations now exceeding historical levels, growth in 

population surplus alone is much more likely to lead to modification of site selection responses, 

with birds becoming more adaptable in choice of a nesting place, and thus more widespread in 

breeding distribution. It is also dependent on reduced persecution of birds in marginal habitats. 

Falcons are particularly sensitive to disturbance (human) and nest site abandonment at the 

time they are courting and selecting a nesting ledge, slightly less so during the egg laying 

period, less so during incubation (White 2012:5). 

“I cannot think of any legitimate record of falcons abandoning young during brood raising for 
anything other than natural cases such as loss of food resources that may happen to falcons 
feeding on sea birds.  There are no records, so far as I know, of pairs abandoning young because 
of human disturbance.  There is a small chance that eggs may be abandoned during incubation, 
more so during early incubation, but a high probably that pairs may abandon a nesting ledge if 
disturbed during ledge or nesting "scrape" selection and late courtship.” - White 2012:5 
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SPATIAL 

CLIFF CHARACTERISTICS 

Four important criteria to nesting ledge selection seem to be (Call 1979: 32):  

a) site location in relation to suitable habitat for prey species;  

b) freedom from unaccustomed disturbances perceived as threatening;  

c) cliff height above tree canopy and continuity; 

d)  relatively permanent or solid substrate, and freedom from excessive deposition of rock 

and soil onto the eyrie ledge. 

The height of the cliff may also be more important in woodland areas (mid to late successional), 

since a low cliff only 165 ft high would provide a limited vantage point over a 30-100-foot high 

canopy (Mendelsohn 1988: 305). 

The importance of cliff height is probably related to  

a) predator protection, through increased predator visibility and lower accessibility 

(Mearns and Newton 1988, Ratcliffe 1993); and  

b) foraging opportunities.  

Class “A” cliff: Usually an almost sheer rock face, or closely spaced pinnacles over, 200ft (>60m) 

high from the top to the wooded slope beneath and is part of a rocky escarpment at least 500 ft 

(150m) long, providing lookout points and cover for the falcon, and with more than one ‘good’ 

nesting ledges (Rice 1965:156).  A “good” nesting ledge is one that is protected by an overhang 

of rock from the direct rays of the sun and direct rain and that contains material, either rock 

products or soil, in which a slight indentation known as a “scrape hole” can be made by the 

falcon to contain her eggs. In some cases the hen may occupy an existing stick nest to contain 

her eggs (Rice 1965:156). 

 

Figure 1 Class A walls with partial seasonal closures. 
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Class “B” cliff: Usually an almost sheer or jumbled rock face <200 ft high  and less than 500 ft in 

width with at least one “good” nesting ledge and other possible ‘fair’ nesting ledges. The cliff is 

part of a rock escarpment of a less extensive nature than that known as an “A” cliff (Rice 

1965:156).

 

 

Class “C” cliff:  Short cliff consisting of one or more rock outcroppings, one or more of which 

contains a possible falcon nesting ledge. It is usually part of a 300 ft or less wide escarpment of 

a more continuous nature, different from the contiguous “good cover” type present in “A” or 

“B” cliffs (Rice 1965:156). Small size cliffs with a vegetative screen over the lower portion make 

it more difficult to defend adding to the concept of it being marginal (White 2012:2). Peregrines 

prefer to have big open spaces around and in front of the nest site providing more defensible 

space and room for them to make defensive dives called stoops. 



SUMMARY OF PEREGRINE MANAGEMENT CONSIDERATIONS, November 14, 2015 

7 
 

 

Figure 2 Two examples of "Class C" walls. 

Smaller cliffs or portions of the cliff, offering at least one safe nesting site will typically be 

chosen over larger broken cliffs when they are less contiguous and more accessible to 

predation. In the Galloway cliffs of Moher, where some pairs nest regularly in 15 to 20m cliffs, 

two broken escarpments of some 100m were only occasionally used (Class C portion), though 

they are ideally located for regular nesting: the difference is that the smaller regularly occupied 

(Class B portion) crags offered at least one good nesting site safe from predators, whereas the 

broken cliffs do not (Ratcliffe D. A. 1993: 169).  

 

Figure 3 Galloway cliffs of Moher discussed in Ratcliffe (1993). Peregrines typically reoccupy the lower third of these cliffs. 
The ledges and loose rock of the upper two thirds although higher provide less stability and are more accessible to 
predation. 

In retrospect, Hickey notes that nests deserted by 1940 were located on cliffs that were 

“inferior” to the cliffs that remained occupied after 1940. Eyries on Class C cliffs were less 

difficult to locate and more easily enter by predators, game wardens, and egg collectors. Those 

that were deserted by 1945 were, to a lesser degree, “inferior” to the last group that was not 

deserted until 1950 (Class B). Finally, the last four to be deserted were the most “superior” 

(Class A) of all the eyries (Hickey 1969:157, Rice 1965). 

Some of these ideas need reexamination in light of events stemming from the recent expansion 

of peregrine population. The increase in numbers has involved not only the occupation of more 

https://www.google.com/search?q=galway+cliffs+of+moher&biw=1401&bih=702&tbm=isch&tbo=u&source=univ&sa=X&ved=0CEYQsARqFQoTCM3vksbM_8gCFUk7iAodUAcGdw
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B and C Class cliffs (Hickey 1969:156), but also an apparent relaxation in the limits of the 

acceptable bottom line (Ratcliffe D. A. 1993:169). The trend is evidently partly a response to the 

increasing recruitment pressure under the favorable balance between output and mortality, 

but must also involve some degree of adjustment to human disturbance (Ratcliffe D. A. 1993: 

169). In some locations constructing human built ledges can be an option. These nest ledges 

typically have a minimum dimension of 12 inches high x 24 inches long x 16 inches deep for 

prairie falcon in Call 1979:33 Figure 1. A few have been excavated into cliffs using shovel and/or 

dynamite (Call 1979: 32) to make some of these less than ideal locations more suitable for 

nesting. Additionally, gravel can sometimes be added to provide for “scrapes” on bare rock 

ledges. 

Eyries that fledge young late in the season (July and beyond) suggests that they are having 

second and or perhaps even third clutches, which is also an indicator that they are losing eggs 

or nestlings (White 2012:2).  Often a pair selecting such a site can be first time breeders with 

little experience. Over time this site is not likely to produce many offspring. While the value of 

such a site might be enhanced by the closure of the entire area to human access during the 

breeding season, such a closure would not reduce or eliminate predation from natural 

predators such as ravens, eagles, raccoons, rats and so forth, who have access to the upper nest 

site via cracks that run from the bottom to the top of the rock. From the brief visit it seems that 

scavenger, and perhaps predator, access is indeed easy, since there were not the numerous 

feathers, carcasses and so forth that are usually found at “high quality” nesting cliffs (White 

2012:2). 

Table 2 Criteria used for classifying high, moderate, and low human activity types. 

Cliff Characteristics – QUALITY 
“C” Cliff 

LOW 
“B” Cliff 

MODERATE 
“A” Cliff 

HIGH 
At least one outcroppings with 
active or historical nesting 
activity. 
 
 
 
<200 ft high cliffs off one or 
more rock outcrops. 
 
Access to the top of the rock is 
not technical with easy rappel or 
scrambling access into the 
nesting ledge. 
 
<300 feet wide escarpment or 

At least one outcroppings with 
active or historical nesting 
activity and at least one “good” 
nesting ledges with other 
possible fair nesting ledges. 
 
<200 ft high cliff sheer or 
jumbled rock face. 
 
Access to the top of the rock and 
into the nesting ledge requires 
some level of technical climbing 
experience. 
 
300 to 500 feet wide escarpment 

At least one outcroppings with 
active or historical nesting 
activity and multiple “good” 
nesting ledges. 
 
 
>200 ft high almost sheer rock 
face. 
 
Access to the top of the rock and 
into the nesting ledge requires 
technical climbing experience. 
 
 
>500 feet wide escarpment or 
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multiple pinnacles of a 
continuous nature but less 
contiguous than Class A or B. 
Provides less “good cover” for 
peregrine than Class A or B. 
 

Rock quality provides for 
relatively permanent or solid 
substrate, free from excessive 
deposition of rock and soil 
onto the eyrie ledge. 
 

The eyrie and adjoining 
escarpment potentially 
accessible to walk-in 
predators. 
 

Located within away from a 
flyway or near a water source. 
 
Periodically fledges young, or 
young often disappear 
without explanation. 
 
 
Vegetative screening over 
lower portion of the cliff 
resulting in a partial 
horizontal of vertical 
obstruction of view. 
 
Nest ledge aspect and/or 
visual obstructions do not 
provide adequate solar 
exposure or protection to 
help young thermal regulate. 

or multiple pinnacles, less 
contiguous than the “A” Cliff.  
 
Provides lookout points and 
cover for peregrine. 
 

Rock quality provides for 
relatively permanent or solid 
substrate, free from excessive 
deposition of rock and soil 
onto the eyrie ledge. 
 

The eyrie and adjoining 
escarpment are inaccessible 
to walk-in predators. 
 
 

Located near a flyway or 
water source. 
 
Most often fledges young, or 
if top is easily accessible 
young may disappear without 
explanation. 
 
There is a clear unobstructed 
horizontal and vertical view 
from the nesting ledge. 
 
 
 
The nesting ledge has suitable 
sun exposure and protection 
to allow young properly 
thermal regulate. 

multiple pinnacles in close 
proximity within 500 feet,  
 
Provides lookout points and 
quality cover for peregrine. 
 

Rock quality provides for 
relatively permanent or solid 
substrate, free from excessive 
deposition of rock and soil 
onto the eyrie ledge. 
 

The eyrie and adjoining 
escarpment are inaccessible 
to walk-in predators. 
 
 

Overlooks a flyway or water 
source. 
 
Regularly fledges young. 
 
 
 
 
There is a clear unobstructed 
horizontal and vertical view 
from the nesting ledge. 
 
 
 
The nesting ledge has suitable 
sun exposure and protection 
to allow young properly 
thermal regulate. 

 

Water Source - Peregrines were dependent on a water source or other feature to sustain their more 

restricted prey base of small birds (Porter and White 1973). High Peregrine densities occur where water 

bodies, ranges and coastal strips act as refugia for surrounding areas and provide “highways” for 

movement of birds (Olsen and Olsen 1988:258). In Arizona [where water is limiting], Ellis (1982) found 

that most nesting cliffs were within 3 miles of a permanent stream or pond. (Mendelsohn 1988:305). 
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Aspect – In warm climates, eyries tend to be located in protected positions where they would seldom, if 

ever, be exposed to direct sunlight to protect incubating females and nestlings from potentially lethal 

overheating (Beecham and Knochert 1975). In cool climates, by contrast, eyries are often exposed to the 

sun, presumably for extra heating (Ratcliffe 1980, Mendelsohn 1988: 303). 

Breeding Density - An Eyrie average distances classification may be as follows: Exceptional areas = 10 

km/pair; moderate areas = 15 miles; poor areas = 25-30 miles apart (Thomsett 1988:292). Where quality 

nesting cliffs are plentiful, the birds’ own nesting territorial behavior appears to place an upper limit on 

breeding density, and hence on potential for increase. This territorialism imposes a ceiling on numbers 

well below the level which food availability could allow directly. As a result there is never any tendency 

for the population to outgrow and depress its food supply. Whether food is abundant or scarce, falcon 

density is in dynamic balance accordingly. (Ratcliffe D. A. 1993:302). Breeding density is not tied tightly 

to climate or general productivity of the land; provided there are nest sites, it mainly depends on 

topography and the presence of permanent water (Porter and White 1973). 

AUDIO AND VISUAL BUFFERING 

AUDIO 

Avalon (2012) includes a prescription for both a Restrictive and Sensitive Zone. The Restricted 

Zone includes the nest site and extends 650 feet from the nest. The objective of the restricted 

zone is to minimize activities and limit excessive noise disturbances to less than 10 dB average 

greater than ambient (background). This zone is generally considered a high use area for the 

peregrines for foraging and roosting. A 10 db average increase would be equivalent to rustling 

leaves or ticking watch to a quiet whisper at 3 feet. Once fledglings leave the nest, limitations 

were lifted. There does not appear to be any conclusive evidence that a threshold of 10db 

would be sufficient to create negative responses, especially when out of view of the nest ledge. 

During eagle studies, normally occurring auditory disturbances were not unduly disruptive to 

eagle behavior. Gunshots were the only noises that elicited overt escape behavior. Edwards 

(1969:157) found that gunshots could be used effectively in flushing birds from their roosts. 

Eagles were especially tolerant of auditory stimuli when the sources were partially or totally 

concealed from their view (Stalmaster and Newman 1978:511). 

Ellis and Ellis (1991), conducted tests with low-level military jet aircraft and mid- to high-

altitude sonic booms (actual and simulated) effects on nesting peregrine falcons (Falco 

peregrinus) and seven other raptors found responses were often minimal and never appeared 

productivity limiting. Eighteen (95%) of 19 nest sites subjected to low-level jet flights and/or 

simulated sonic booms in 1980 fledged young during that year. Eighteen (95%) of 19 sites 

disturbed in 1980 were re-occupied by pairs or lone birds of the same species in 1981. Four pair 

of prairie falcons (Falco mexicanus) were subjected to low-level aircraft at ad libitum levels 

during the courtship and incubation phases when adults were most likely to abandon: all four 

eyries fledged young. From heart rate data taken via a telemetering egg at another prairie 
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falcon eyrie, they determined that stimulus-induced heart rate alterations were comparable to 

rate changes for birds settling to incubate following flight. While encouraging, their experiment 

did not work with totally native wild adults. 

White and Thurow (1985) determined that new forms of disturbance may cause desertion if 

sustained, even though humans are not directly associated with them. For example, they 

concealed an electronic noisemaker 50 feet away from a nest while the female was absent. The 

noise level produced at 50 feet from the nest was about 100 dB, approximately equivalent to 

the sound of a concealed subway train or blow dryer 50 feet away from the nest. The hen had 

apparently been so startled by the noise when she first heard it that she became immediately 

sensitized to it and abandoned the nest (she did not return the following day). In this case she 

could not see the noise maker because it was small and concealed. 

The intensity of the response depends largely on whether the form of disturbance is familiar or 

not (Gilmer and Stewart 1983). White and Thurow noted that hawks may tolerate considerable 

noise close to their nests if they are familiar with it, especially if humans are not visible or 

otherwise obviously associated with it [White and Thurow 1985:19], stressing a higher need for 

buffering the view-shed from the eyrie ledge during nesting. 

VISUAL 

Researchers have noted that wildlife was often less affected when visually shielded from 

human activities. The role of visual buffers is an important concept as it can result in reduced 

spatial restrictions separating critical wildlife-use areas from disturbances. For example, 

chamois in Austria were put to flight by vehicles at distances of approximately 1,000 to 1,600 

ft). However, when in forests or heavy brush, could be approached by a vehicle to within 100 

feet (Knight and Cole 2013). Knight and Temple (1995) publish findings that Nonthreatening 

activities, such as those occurring on recreational trails, may be compatible with a nest or perch 

location in close proximity if that activity is visually or audibly buffered by vegetation or 

topography (Knight and Temple 1995). Impacts of human activities on wild animals are often 

reduced when animals are shielded visually from such activities Postovit and Postovit 1987, 

Knight and Temple (1995). Hawks may tolerate considerable noise close to their nests when 

humans are not visible or otherwise obviously associated with it [White and Thurow 1985:19]. 
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Figure 4  View from inside the nesting ledge (right photo).  VIEWSHED: This eyrie has a limited viewshed screened 
horizontally, vertically, and at the distance of point “A” by the adjacent pinnacle and dense foliage.  VISUAL BUFFER:  These 
visual obstructions reduce the need for visual buffering.  SOUND BUFFER: These same obstructions can also help buffer 
sound. However, in the left photo, the wall to the right captures and defects localized sound back towards the nesting ledge.  
QUALITY: The nesting ledge lack sufficient substrate to allow for creation of a scrape hole to hold the eggs which has resulted 
in egg loss.  The lack of substrate, visual screening, and shading during cold periods can all reduce the inherent quality of the 
nesting ledge to fledge young. 

Components of visual screening that can influence wildlife response to disturbance include the 

juxtaposition of the animals, the location of the vegetation, and the location of potential 

danger. When screening vegetation is near the source of disturbance (as opposed to near the 

animals), it may allow animals to use areas closer than usual to the disturbance (Batten 1977).  

At the same time, visual screening can create obstructions at the nesting make it more difficult 

to defend (White 2012:2). 

Viewshed management provides a more accurate assessment of birds' needs at individual 

nests. When birds are shielded from disturbances by vegetation (Stalmaster and Newman 1978) 

or topographical features such as cliffs, flushing distances are reduced. The use of viewsheds 

provides a manager with a realistic understanding of spatial requirements. The viewshed 

approach to spatially managing disturbance may require less protected area than buffer zones 

(Camp et al. 1997). 

Few studies have experimentally documented disturbance distances for use in buffer-zone 

recommendations (White and Thurow 1985, Holmes et al. 1993). Nonthreatening activities, 

such as those occurring on recreational trails, may be compatible with a nest or perch location 

in close proximity if that activity is visually or audibly buffered by vegetation or topography 

(Knight and Temple 1995). Impacts of human activities on wild animals are often reduced when 

animals are shielded visually from such activities (Postovit and Postovit 1987, Knight and 

Temple 1995). A clear line of sight is an important factor in a raptor’s response to a particular 
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disturbance (Suter and Jones 1981). A Geographic Information System – assisted viewshed 

approach combined with a designated buffer zone distance was found to be an effective tool 

for reducing potential disturbance to golden eagles in Northern Colorado (Camp et al. 1997, 

Richardson and Miller 1997: 634-635). 

An open unobstructed view from the eyrie ledge offers the capability to hunt from the 

immediate nest surroundings may lower the energetic costs of distant foraging trips, minimize 

the risk of feeding competition, and enhance the efficiency of nest and mate guarding during 

the breeding season (Jenkins 2000, Sergio et al. 2004:823). Wintering bald eagles were more 

tolerant when human disturbances were partially obscured from their line of sight by buffers of 

vegetation. When birds were approached through heavy vegetation zones, flight distances 

were significantly (p < 0.0001) shorter than distances recorded in open areas (Stalmaster and 

Newman 1978:512. Diminished response was probably due to a raptor’s reliance on visual 

identification of the disturbance before flight. Based on flight distance information from their 

study, (Stalmaster and Newman 1978:512) recommended 250 to 300 feet buffers where 

vegetation efficiently reduces line-of-sight contact to allow closer presence of human activity.  

Hiking pressures along the Pennine Way Trail (United 

Kingdom) opened up once quiet hill country to the 

pressures of recreational use, especially during holiday 

seasons. On the whole it has had very little effect to the 

peregrine recovery. Where large numbers of hikers pass 

close to small cliffs, they create unacceptable intrusion. 

But, where the crags are large and the nesting ledges safe 

from predator access, almost any amount of casual 

disturbance has been endured by birds such as peregrine 

and ravens (Ratcliffe D. A. 1993: 51, 169-170). 

Visual Buffers - Table 2 provides a summary from the 

Ruddock and Whitfield (2007) survey where 80% of the 

experts placed the alert distance for peregrine during incubating at an average of 740 feet with 

a range of 35 feet to a ½ mile. The average alert distance showed slightly greater sensitivity 

during chick rearing at 1,020 feet and a range of 490 feet to a ½ mile. 

Table 3: Summary of expert opinion survey found that 80% placed alert distance for peregrine during incubating at an 
average of 740 feet with a range of 35 feet to 2,460 feet. The average alert distance showed slightly greater sensitivity during 
chick rearing at 1,020 feet and a range of 490 feet to 2,460 feet. (Ruddock and Whitfield 2007 Table 1, pp 56). Note that the 
heights of nesting ledges could be interpreted as distances at which the nearest human activity could occur without incurring 
serious disturbance (Ruddock and Whitfield 2007:136). 

Species Incubation Chick-rearing 

Figure 5 Penny Way Trail, UK 
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Cade, found that there was always a minimum radius around eyrie, perhaps of only 100m [ 

approx. 350 feet], which was vigorously defended at all times by nearly all Peregrines (Ratcliffe 

D. A. 1993:271-272). Peregrines with eggs well advanced in incubation are usually eager to return to 

them after being disturbed. While certain nesting birds are wary about going back to the eyrie if a 

human is closer than a visual 1,600 feet (0.31 mi), some will return while an intruder is still on the cliff 

quite close at hand, especially if the weather is cold or wet (Ratcliffe D. A. 1993: 224). Cliff nesting 

raptors appear to be less disturbed by someone at the base of the cliff than ground nesting raptors (Call, 

1979:2). 

Ratcliffe (1972) suggested peregrines could tolerate any number of people in the nesting haunt 

provided the eyrie is inaccessible. The heights of nesting cliffs could therefore be interpreted as 

distances at which the nearest human activity could occur without incurring serious disturbance 

(Ruddock and Whitfield 2007:136). At large cliffs, such as huge rocky complexes or extensive 

rock faces, a partial climbing prohibition within 650 feet of nesting ledge may be sufficient. 

However, when a rock face offers multiple opportunities for nesting a total rock climbing ban 

should be imposed at the beginning of the breeding season until egg laying, to enable an 

unconstrained choice of a nesting ledge by Peregrine pairs (Brambilla et al. 2004:429).  

Brambilla et al. (2004:429) suggested that rock climbers should stay at least 200 m [approx.. 

650 feet] from either side of the nest site from the beginning of breeding season until egg 

laying. 

THE HUMAN FACTOR 

Behavior - Although virtually unstudied, the behavior of recreationists can have a profound 

influence on wildlife response (Klein 1993). Depending on the context speed can influence 

wildlife response. Rapid movement directly toward wildlife frightens them, while movement 

away from or at an oblique angle to the animal is less disturbing (Knight and Cole, 2013:72). 

Slow moving disturbances in any spatial context appear to elicit a milder response from wildlife 

in general. For example Burger (1981) found humans that slowly approach waterfowl flushed 

fewer birds than did humans moving rapidly. 
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Predictability – In general, predictability of a given activity shapes wildlife response to it. When 

animals perceive a disturbance as frequent enough to be “expected” and nonthreatening, they 

show little overt response (Knight and Cole, 2013:72). On the other hand, If wildlife perceive a 

disturbance as predictable and threatening (e.g., active persecution), they react quite 

differently. Feeding bald eagles were more vigilant and fed less in areas where active 

persecution occurred than in sites where birds were not harmed (Knight and Knight 1986). 

Frequency and Magnitude – If disturbances negatively affect wildlife, then perhaps the degree 

of impact will depend on the disturbance frequency and magnitude of the disturbance. A 

number of studies have compared reproductive success of birds with frequently visited nests 

with those with infrequent visited nests. In general, the nests visited more often exhibited 

lower reproductive success (Knight and Cole 2013:72). Peregrines do not readily desert their 

eggs and seldom do so as a result of people visiting their eyries. Desertions are usually the 

result of prolonged disturbance which keeps the bird off the eyrie for several hours, and 

sometimes happens when rock climbers spend a long time on a route close to the ledge. Even 

so, there are signs that on big cliffs [Class A cliffs] peregrines are adapted to even this degree of 

intrusion, for broods have been reared on several [sic: unregulated] much-climbed cliffs 

(Ratcliffe D. A. 1993:224). Ratcliffe (1993) has suggested that nesting in public places may 

actually be a benefit to the Peregrine, Beyond a certain level, the proximity of people can 

becomes a safety factor in itself – if the birds are in too public a place, there is a much reduced 

chance that any individual will attempt to interfere with them. The crucial point is the degree to 

which peregrines learn that human presence no longer spells danger, and may even spell 

advantage. This changed conditioning is likely to be promoted by the now frequent success of 

birds in places close to people (Ratcliffe 1993: 170). 

Timing – Recreational disturbance has traditionally been viewed as most detrimental to wildlife 

during the breeding season when human activity can alter parental attentiveness, increasing 

the risks of the young being preyed upon, disrupting feeding patterns, or exposing the young to 

adverse environmental stress.  The impacts of disturbance are not consistent throughout the 

breeding season; the period of greatest sensitivity to disturbance occurs during nesting and 

incubation (Gotmark 1992:102).  

Location – Growth in population surplus alone is much more likely to lead to modification of 

site selection responses, with birds becoming more adaptable in choice of a nesting place, and 

thus more widespread in breeding distribution. It is also dependent on reduced annual 

collecting of birds in marginal habitats (Class B and C cliffs) which are most desirable to 

falconers. This is, however, a matter which moves from the somewhat esoteric field of animal 

population ecology into that of nature conservation politics (Ratcliffe D. A. 1993:302). 



SUMMARY OF PEREGRINE MANAGEMENT CONSIDERATIONS, November 14, 2015 

16 
 

The relative locations of wildlife and disturbance can influence an animal’s responses. Wildlife 

often show a more pronounced response to activities from above, apparently because they 

perceive them as a greater threat to their safety and ability to escape (Knight and Cole 

2013:72). Herbert and Herbert (1965) noted that though nesting peregrine falcons were 

disturbed by recreationists at the base of their nest cliffs, any approach from the cliff top 

triggered, by comparison, a more immediate and more intense alarm. 

Holroyd and Bird (2012:10) state that in the end, “the lesson learned was the Peregrine Falcons 

decided where they wanted to nest. Despite targeting mass hacks at rural sites, the falcons 

have chosen to move into urban settings and adopt human-made structures as nesting sites in 

many parts of southern Canada. The cities of Montreal and Edmonton each now hosts close to 

10 pairs of Peregrine Falcons on its buildings and bridges and in its quarries, where historically 

there was only one or two pairs. Now adopting more than 60 cities in North America, with 

some large city centers like New York, Toronto, and Chicago supporting over a dozen pairs, 

these city-nesting falcons appear to be productive, albeit with a fair amount of monitoring 

especially at fledging time.” 

White (2012) described the resilience of Peregrine to adapt as, “Peregrines have a great ability 

to adapt.  This is determined, in part, by what is called the imprinting process during some 

stage in the breeding cycle.  Post-breeding peregrines can be very adaptable to disturbance.  

This adaptability is witnessed by the great array of nesting situations they occupy presently, 

including nest sites on building window sills, where the birds are within a few feet of people.  

There are probably over 100 major cities in the U.S. and Canada that have breeding 

populations.  Los Angeles has about 6-7 pairs at my last understanding.  This adaptability may 

be in part a function of the release of peregrines during the reintroduction process, during 

which whole populations became accustomed to human intrusion and disturbance.  The result 

is a vast and growing population that exists today, in which each generation of young learns 

(through imprinting) to tolerate successively higher levels of disturbance from its parents.  A 

good deal of variability and adaptability has been introduced simply as a function of this 

process.” 

Habituation to disturbance is highly likely in this species although it may occur over several 

years (Ratcliffe 1962). Pairs in remote locations are most reactive to human intrusions and birds 

at urban, or frequently visited sites, can become habituated (White et al. 2002) so that these 

falcons probably have higher tolerance thresholds for disturbance (Ruddock and Whitfield 

2007:137). 

Rock climbing can suppress breeding success and occupancy (Snow 1972, Mitchell 1979, 

Ratcliffe 1972, Mearns and Newton 1988, Lanier and Joseph 1989). However, consistent access 

to eyries for monitoring purposes or rock-climbing, with reasonable precautions taken to 
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minimize disturbance, should have no long-term effects (Olsen & Olsen 1978, Cade et al. 1996, 

White et al. 2002, Ruddock and Whitfield 2007:137). While peregrines are showing some 

capacity to adapt to climbing disturbance, the scope for such adjustment is necessarily limited, 

and a good deal will depend on how far the climbers themselves are prepared to regulate their 

activities to give the birds a reasonable chance of breeding successfully in the marginal habitats 

(Ratcliffe D. A. 1993: 170). Additional considerations may include an indirect affect from co-

occurrence between ravens and rock climbing may have adverse effects on peregrine breeding 

success (Brambilla et al. 2004:429, Sergio et al. 2004). 

In working with your publics, resource managers will need to consider four classes of variables 
known to affect attitudinal change (. Knight and Gutzwiller 1995). 

These are: 
1. who is delivering a message 
2. whether they are perceived to be trustworthy or credible 
3. current attitudes 
4. how involved are they in the topic 

CLIMATIC INFLUENCES 

Perhaps the most important factor that induces Peregrine breeding is availability of prey 
(Thomsett 1988: 290).  The recent phenomena of drought, global warming, and other aspects 
of climate change may also affect the Peregrine Falcon’s food supply, particularly when that 
prey base is strongly tied to wetland areas. During drought conditions Peregrine can begin 
losing favorable nesting ledges through site competition with Prairie falcon who will feed on 
birds when available but often captured mammals and reptiles exclusively enabling them to 
occupy drier sites (Henny and Nelson 1981:49). As Peregrine nest sites have become drier 
through climatic change, they are being occupied by Prairie Falcon (Nelson 1969). 

CHEMICAL CONTAMINATION FACTOR 

By 1975, it had been well documented that when average shell thickness in a population fell 17 
to 20 percent below the pre-DDT population mean, serious reproductive impairment and 
population decline occurred (Fyfe et al. 1988, Peakall and Kiff 1988). Shell thinning less than 
15% of pre-DDT population mean had no influence on reproductive rate (Cade 1988:481). The 
corresponding residual of DDE in egg content is about 5 ppm wet weight. (Cade 1988:481).  

In Central and South America levels of organochlorine pesticides continue to decline in 
peregrine falcon migrants returning from Central and South America. Henny et al. (Henny et al. 
2009) reported a 96–97% decline in blood DDE concentrations in female peregrine falcons 
sampled between 1994 (n = 45) and 2004 (n = 27) at Padre Island. Out of the 27 adult peregrine 
falcons sampled in 2004, DDE concentrations were below detectible levels (<0.02 µg/g) in 20 
birds (77%), while in contrast only two of the 156 adult samples (1%) between 1978 and 1994 
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were below the detectible limit. These are definitely reassuring signs that the peregrine falcon 
population is moving toward full recovery. (Johnson et al. 2010). Henny et al. (1996) showed 
that even peregrines migrating to Latin America where DDT is still used, blood levels dropped 
from 1.43 ppm in 1978-1979 to only 0.25 ppm in 1994 for second-year birds, and from 0.88 to 
0.41 ppm for older falcons, well below values considered to be harmful (Cade et al. 1997:733). 

Over-all population-level organochlorine residues in Peregrine Falcons have shown a sig. 
decline over the last three decades. Furthermore, levels recorded throughout the study period 
(1982 to 2009 at Rankin Inlet, Nunavut, Canada), and in particularly those recorded more 
recently, are significantly below levels (1.8-2.4 ppm in serum) known to cause problems in 
eggshells (Franke et al. 2011:9). Shell thinning less than 15% of pre-DDT population mean had 
no influence on reproductive rate (Cade 1988: 481). The corresponding residual of DDE in egg 
content was about 5 ppm wet weight. (Cade 1988: 481). 

 

HABITAT MANAGEMENT 

Foraging Habitat - The Moorland (open meadows) and Pre-thicket (tree heights between 0 to 

10 feet at 6 to 7-foot spacing in the vegetation-free strips) successional stages are the primary 

foraging a breeding habitat for Peregrine falcon (Petty, 1996 Table 2:206). Pre-thicket 

successional state has tree heights between 0 to 10 feet at 6 to 7-foot spacing in the 

vegetation-free strips [sic. early successional]. Towards the end of this stage, tree growth 

begins to shade out ground vegetation (Hill 1997) Thicket Stage (later-early to mid-successional) 

where tree heights are >2-10m and canopy-closure occurs. Songbird populations increase a 

factor of 2-3, initially with growth of populations present prior to afforestation but latterly by 

colonization of scrub-dwelling species (Moss 1979, Moss et al. 1979). Both merlin and peregrine 

were found to actively hunt birds over these areas. The raptors that exploit these young forests 

are largely those present prior to afforestation (Petty, 1996:207). At the thicket succession 

stage, songbirds are relatively secure from avian predators due to the dense structure of the 

forests. Song-bird density continued to increase in the thicket stage. At the end of first rotation, 

clear-felling allowed spatial patterns within forests to be altered, to create a patchwork of 

different-aged stands to provide a more diverse and sustainable habitat for raptor species that 

breed and forage in the open and pre-thicket successional stages (Petty, 1996:211). The hunting 

Peregrine appeared to be more opportunistic than in many other regions. A general shortage of 

optimal-size prey and poor feeding conditions may have played a major role in limiting their 

numbers (Mendelsohn 1988:304). 

Intensive cereal cultivation on the edges of vegetation openings, where prey is abundant, have 

attracted lanner falcons and peregrine falcons (Hartley et al. 1996:343). Increasing 

deforestation has probably caused a decline in the peregrine population and a recent wave of 

uncontrolled settlements. In contrast, lanner falcons can survive in open and even degraded 

https://www.google.com/search?q=moors+ireland&biw=1401&bih=702&tbm=isch&tbo=u&source=univ&sa=X&ved=0CCUQsARqFQoTCNfwiMjU_8gCFdI2iAod2kgLdg
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habitats and are probably extending their range at the expense of peregrines (Hartley et al. 

1996:350). Where there is positive selection of cultivated or open areas, it is most likely linked 

to the local falcon’s diet, dominated by prey species most of which are common in cultivated 

habitats or at the interface between woodland and open areas (Sergio et al. 2004:823). Such 

abundance of medium-sized birds, coupled with an open habitat structure (which may favor 

peregrine hunting efficiency, Jenkins 2000), may confer a breeding advantage to falcon pairs 

with high availability of farmland in their nest surroundings, leading to increased productivity 

(Sergio et al. 2004:823). 

Peregrines prefer to have big open spaces around and in front of the nest site providing more 

defensible space and room for them to make defensive dives called stoops (White 2012:2).  

Many open areas in mountainous regions of North America are maintained by fire and logging. 

For example, many eyries ridges in the Pacific Northwest contain remnant knob cone pine and 

madrone which are adapted high frequency fire habitat. Wildfires and prescribed burning can 

provide important disturbances to create openings in historically over stocked stands of timber 

and creating suitable foraging habitat for Peregrine. Recent observations have found them to 

be resilient to these disturbances. While Peregrine nesting on marginal cliff habitats (Class B or 

C cliffs) may be more susceptible to disturbance, they have been observed to successfully 

fledge even while wildfire and suppression activities were occurring on top an active eyrie 

located within a Class B cliff. Fire crews and helicopters in the immediate vicinity seemed to 

have no adverse effects on the reproductive habits of the nesting adults (Welch 2008). 

Peregrine falcons in California have been observed feeding in burned areas 0 to >10 years after 

a fire (California Dept. Forestry 1982). Similarly, peregrine falcons were observed hovering and 

flying over smoking meadows along fire perimeters during the 1988 wildfires in Yellowstone 

National Park, Wyoming (USDA Forest Service 1988). 

TEMPORAL 

Any closure for nesting Peregrine or other raptors should be seasonal, and should be lifted once young 

have fledged from the nest (Cade et al. 1996:68).  

Age at first flight varies from 5 to 6 weeks. For at least a week before they would naturally fly, 

young peregrines are readily frightened into premature flight if the eyrie is visited by a human, 

sometimes with disastrous results (Ratcliffe D. A. 1993: 238-240).  Stalmaster and Newman 

(1978:511) found that juveniles (1 year-old) had a significantly (p<0.001) higher tolerance to 

human disturbances than did adults. 

Flights grow stronger and more frequent within a day or so [from fledging], but the family 

normally remains about the cliff for a few days, roosting fairly close around though seldom 

actually in the eyrie (Ratcliffe D. A. 1993:240). The fledging does a good deal of calling to the 

http://www.fs.fed.us/database/feis/animals/bird/fape/fire.jpg


SUMMARY OF PEREGRINE MANAGEMENT CONSIDERATIONS, November 14, 2015 

20 
 

parents, and the intensity of the treble whine seems to denote the level of hunger. After about 

a week after fledging the young begin to chase each other a good deal and play ‘hunting games’ 

in the air, soaring and circling near the nest cliff and then stooping at each other somewhat in 

the manner of adults engaging in courtship flight. Other bird species in the area, including 

predators such as crows and buzzards are often ‘buzzed’ both in the air and at rest. For a time 

the youngsters indulge in mock attack at a variety of birds without attempting to strike prey, 

but in a few weeks they begin to attack passing birds in earnest (Ratcliffe D. A. 1993: 241). As 

the young grow stronger and more adroit [sic. clever or skillful] on the wing, they and the 

parents move increasing farther away from the home cliff during the day (Ratcliffe D. A. 1993: 

243). 

DEFINITIONS 
Critical Habitat – “for a threatened or endangered species means— (i) the specific areas within the 

geographical area occupied by the species, at the time it is listed in accordance with the provisions of section 4 of 

this Act, on which are found those physical or biological features (I) essential to the conservation of the species 

and (II) which may require special management considerations or protection; and (ii) specific areas outside the 

geographical area occupied by the species at the time it is listed in accordance with the provisions of section 4 of 

this Act, upon a determination by the Secretary that such areas are essential for the conservation of the species” 

ESA Sec. 3 (5A). “Except in those circumstances determined by the Secretary, critical habitat shall not include the 

entire geographical area which can be occupied by the threatened or endangered species” ESA Sec. 3 (5C). (USDI 

F&WS 2013 http://www.fws.gov/endangered/laws-policies/definition-of-harm.html ) 

Harm - Under the Endangered Species Act: “ any act which actually kills or injures fish or wildlife, and emphasizes 

that such acts may include significant habitat modification or degradation that significantly impairs essential 

behavioral patterns of fish or wildlife” ESA 64 FR 607277 November 8, 1999, (USDI F&WS 2013 

http://www.fws.gov/endangered/laws-policies/definition-of-harm.html ). "Harm" is a defined term 

contained in the definition of "take" under the federal Endangered Species Act (White 2012:5). 

Normal Fledge Date – as used in this document refers to average fledge date upper limit (p = 0.2) using all 

available fledge date data for a given eyrie when available, or when unavailable data from eyries within a similar 

geographic range. 

Sensitive Species – “those plant and animal species identified by a Regional Forester for which population 

viability is a concern, as evidenced by:   

1. Significant current or predicted downward trends in population numbers or density;  

2. Significant current or predicted downward trends in habitat capability that would reduce a species' 

existing distribution.” USDA Forest Service (FSM 2670.5 [19], Bosch 2002 

http://www.fs.fed.us/r6/sfpnw/issssp/documents/ag-policy/20021200-fs-sensitive-species-key-

policies.pdf ) 

http://www.fws.gov/endangered/laws-policies/definition-of-harm.html
http://www.fws.gov/endangered/laws-policies/definition-of-harm.html
http://www.fs.fed.us/r6/sfpnw/issssp/documents/ag-policy/20021200-fs-sensitive-species-key-policies.pdf
http://www.fs.fed.us/r6/sfpnw/issssp/documents/ag-policy/20021200-fs-sensitive-species-key-policies.pdf
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Take - “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any 

such conduct” ESA Sec. 3 (19), (USDI F&WS 2013 http://www.fws.gov/endangered/laws-

policies/section-3.html ) 

Threatened Species - “any species which is likely to become an endangered species within the foreseeable 

future throughout all or a significant portion of its range” ESA Sec. 3 (20), (USDI F&WS 2013 

http://www.fws.gov/endangered/laws-policies/section-3.html ) 

METADATA SUMMARY 
[1950] – A population crash of nesting peregrine falcon, bald eagles, other birds of prey occurred 

in parts of Europe and North America between the years of 1950 to 1965. 

[1964] – In Caen France, the International Council for Bird Preservation held The Working Conference 
on Birds of Prey and Owls to discuss the population crash which was occurring. 

[1965] – The first emergency meeting between raptor biologist from Europe and North America is held 
at the University of Wisconsin to evaluate hypothesis for potential causes for the dynamic 
population crash that was occurring (Hickey 1965). The potential effects of the Chlorinated 
Hydrocarbon pesticide DDT and dieldrin were discussed. Results of this conference concluded 
that DDE, the principal breakdown metabolite of DDT pesticide had led to an “extra continental 
phenomena that bind peregrine falcons, Scottish golden eagles, sparrow-hawks, American 
osprey, and bald eagles together in a new process of physical deterioration” (Hickey 1965:566). 

[1968] – Use of DDT was banned in Canada. 
[1969] - After a second meeting at Cornell University in 1969, the governments of the United States, 

Canada and Mexico were asked to protect the remaining populations of Peregrine Falcons. 
(Cade 1998 476 pp.). 

[1970] - By the early 1970s, research in the field and laboratory had firmly established a causal 
link, between falcon population decline and the influence of DDE on reproductive processes, 
eggshell thinning, and mortality (Cade et al. 1971, Hickey and Anderson 1968, Ratcliffe 1967, 
Cade 1998:475-476). The U.S. Department of Interior listed the falcon as endangered in 1970. 

[1971] – Endangered Species  – the official stated definition that the Interior uses is, “An 
endangered species or subspecies is one whose prospects of survival and reproduction are in 
immediate jeopardy. Its peril may result from one or many causes (loss of habitat or change in 
habitat, overexploitation, predation, competition, disease). An endangered species must have 
help, or extinction will probably follow.” (Cade 1971,: 48). For the peregrine this help, above all, 
must come in the form of restraints on the use of DDT and related chemicals that will result in a 
greatly reduced residue burden in the environment (Cade 1971,: 53). 
“Total protection is one possibility. This strategy is based on the erroneous assumption that the 
prevention of all human take of young and eggs will result in a significant reduction in overall 
mortality and increase recruitment to the adult breeding populations (Cade 1971,: 53). The 
possibilities for harmonizing the reasonable interests of falconers to possess raptors with the 
desires of all sensitive men to keep these magnificent creatures as a part of the natural heritage 
of our people have never been better than at this moment in time. Unfortunately, extremists on 
both sides of the issues involving use versus protection are spoiling this favorable climate of 
opinion by continuing to harden old attitudes, through rhetoric and tactics that are prejudicial to 
rational discourse and equitable agreements” (Cade 1971,: 55). 

[1973] – DDT use was banned in the United States. Studies determined a critical factor in a disturbance 

http://www.fws.gov/endangered/laws-policies/section-3.html
http://www.fws.gov/endangered/laws-policies/section-3.html
http://www.fws.gov/endangered/laws-policies/section-3.html
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is the duration the bird is kept off eggs. If the eggs are cool when a hawk returns to the nest, it 
was observed that a nesting bird is reluctant to resume incubating and likely to abandon the 
nest. Also, if eggs are exposed to high ambient temperatures for even brief periods of time, the 
proteins are quickly denatured (Bartholomew 1972). 

[1973] – The falcon remained on the list of endangered species when the Endangered Species 
Act was adopted by Congress in 1973. 

[1975] – The peregrine population had reached its lowest point with only 39 known breeding 
pair remaining in the western United States (Heinrich 2009:432). By 1975, it had been well 
documented that when average shell thickness in a population fell 17 to 20 below the pre-DDT 
population mean, serious reproductive impairment and population decline occurred (Fyfe et al. 
1988, Peakall and Kiff 1988).  Shell thinning less than 15% of pre-DDT population mean had no 
influence on reproductive rate (Cade 1988: 481). The corresponding residual of DDE in egg 
content was found to be about 5 ppm wet weight. (Cade 1988:481). 

[1979] - Much seemed to depend on the phase of the breeding cycle, weather, time of day, the 
behavior of an intruding peregrine, and the momentary state of the resident falcon. Cliff nesting 
raptors appear to be less disturbed by someone at the base of the cliff than ground nesting 
raptors (Call, 1979:2). Less concern need be exercised for raptors that have become habituated 
to nesting or feeding near human habitations (Call, 1979:2, kestrel given as an example). 
Management priorities would be directed towards those species that are most habitat or site 
specific in their selection of nest sites. For example, cliff nesting species such as peregrine 
falcons needed greater protection of traditional nesting eyries than do kestrels [who nest in a 
wider range of habitat] (Call, 1979:16). 

[1982] - Peregrine falcons in California were observed feeding in burned areas 0 to >10 years after 
a fire (California Dept. Forestry 1982). Similarly, peregrine falcons were observed hovering and 
flying over smoking meadows along fire perimeters during the 1988 wildfires in Yellowstone 
National Park, Wyoming (USDA Forest Service 1988). 

[1985] - In 1985, The Peregrine Fund held the 2nd international conference on the 20th 
anniversary of the first Peregrine Conference to celebrate the survival and growing 
recovery of the falcon population and to assess its global status.  The conference included 
more than 120 reporting participants and 80 peer-reviewed papers, it was evident that a major 
recovery of peregrine populations was underway in Europe and North America (Cade et al. 
1988, Cade 1998:478). Recovery had not yet occurred in Oregon, Washington, the Rocky Mtns 
of northern U.S. (Enderson 1988 chapter 12). Coastal populations had fared worse and 
recovered more slowly than inland populations in several regions, including CA, OR (Henny and 
Nelson 1981, Walton et al. 1988 chapter 14).  This pattern reflects the tendency for coastal 
Peregrine to feed upon seabirds, which generally contain higher organochloine residures than 
terrestrial prey species (Peakall and Kiff 1988:347). It also reflects continued DDT use for 
Forestry application in Oregon, Washington, Idaho, and Northern California until its use was 
band in 1973.  Nelson (1988) found that in years with small broods the parents (especially 
males) are less stressed by the breeding effort and experience lower mortality over the 
following winter. In years with large broods, breeding stresses are particularly significant and 
mortality of breeders over the winter is higher. The average breeder produces approximately 
the same number of well-nourished offspring whether its reproductive life spans a period which 
has small broods, large broods or a mixture of both (Nelson 1988). 

[1993] – Only two of the 156 adult samples (1%) between 1978 and 1994 were below the detectible 
limit of DDE from organochlorine pesticides (Johnson et al. 2010). However, by 1993, some 613 
occupied eyries were known in the 17 western states, and the real numbers may have been half 
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again more. By 1997 the number had increased to at least 805 eyries. Increase rates were often 
5% per year and in extreme cases perhaps 10%. To be delisted, the two original western plans 
required 368 eyries, divided in various manners among the states (White 2006:293). 
As the recovery continued and Peregrine began occupying old and new nesting sites Land 
Management biologists looking at ways to actively manage what they perceived to be a 
sensitive species. To help guide the discussion Raptor Biologists entered into a discussion of 
management buffers. Few studies had experimentally documented disturbance distances for 
use in buffer-zone recommendations (Holmes et al. 1993, White and Thurow 1985). 
Some of these ideas needed reexamination in light of events stemming from the recent 
expansion of peregrine population. The increase in numbers had involved not only the 
occupation of more fist and second class cliffs [sic. A and B, Hickey class cliffs], but also an 
apparent relaxation in the limits of the acceptable bottom line (Ratcliffe D. A. 1993:169). The 
trend has evidently partly a response to the increasing recruitment pressure under the favorable 
balance between output and mortality, but must also involve some degree of adjustment to 
human disturbance (Ratcliffe D. A. 1993:169). 
Dr. Derek Ratcliffe publishes an observation that Peregrines with eggs well advanced in 
incubation are usually eager to return to them after being disturbed. While certain individuals 
are wary about going back to the eyrie if a human is closer than 500m (1,600 feet or 0.31 mi), 
some will return while an intruder is still on the cliff quite close at hand, especially if the 
weather is cold or wet (Ratcliffe D. A. 1993: 224). 
Cade, found that there was always a minimum radius around eyrie, perhaps of only 100m [ 

approx. 350 feet], which was vigorously defended at all times by nearly all Peregrines (Ratcliffe 

D. A. 1993: 271-272). Peregrines do not readily desert their eggs and seldom do so as a result of 

people visiting their eyries. Desertions are usually the result of prolonged disturbance which 

keeps the bird off the eyrie for several hours, and sometimes happens when rock climbers 

spend a long time on a route close to the ledge. Even so, there are signs that on big cliffs [sic A & 

B cliffs] peregrines are adapted to even this degree of intrusion, for broods have been reared on 

several [sic: unregulated] much-climbed cliffs (Ratcliffe D. A. 1993:224). 

[1995] - USF&W held a meeting where there was near 90% consensus among raptor biologists 

that the peregrine was making a strong recovery and should be delisted. Based on the results of 

this meeting the US Fish and Wildlife Service published an advance notice (60 FR 34406) for a 

proposed ruling to remove the American peregrine falcon from the list of endangered and 

threatened wildlife, stating that data on file “indicated that this subspecies has recovered 

following restrictions on the use of organochlorine pesticides…and because of management 

activities including the reintroduction of captive-bred peregrine falcons” (Enderson et al. 1995 , 

Cade 1998: 479).  

Knight and Temple (1995) publish findings that nonthreatening activities, such as those 
occurring on recreational trails, may be compatible with a nest or perch location in close 
proximity if that activity is visually or audibly buffered by vegetation or topography. 
Knight and Temple (1995) reintroduce the discussion for managing viewsheds, “Impacts of 
human activities on wild animals are often reduced when animals are shielded visually from 
such activities Postovit and Postovit 1987).” 

[1997] - The City of Boulder Open Space Department and Mountain Parks Division had been 
using spatial and temporal buffer zones successfully for a number of years to protect cliff-
nesting peregrine falcons, prairie falcons, and golden eagles. Closures where in effect from 
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February through July annually and vary in distance by 50-400 m depending on topography, nest 
location, and species. In addition, nest sites were being monitored weekly by trained volunteers. 
With proper planning, extensive observations of target individuals and groups, and aggressive 
public education, spatial and temporal buffer zones provided a useful tool for protecting raptors 
to resource managers. (Richardson and Miller 1997:637). 
Kathryn Pyke (1997) publishes guidance for managing technical climbing to protect raptor nest 
sites with the assistance of Dr. Thomas Cade, The Peregrine Fund, Oregon State University, US 
Fish and Wildlife Service, Colorado Division of Wildlife, and Jefferson County Open Space. This 
publication remains the standard for managing rock climbing and Peregrine nesting. It 
recognizes the significance of physical features in buffering visual and sound disturbances near 
the nesting ledge, noting that Eldorado State Park had success implementing a seasonal 
restriction not more than 30m (98 feet) surrounded by climbing routes that received daily 
ascents in an extremely popular and busy area. Although habituation will play a role, this area’s 
topography and vertical height make an effective restriction possible, despite its minimal spatial 
extent (Pyke 1997:11). Other successful seasonal climbing restriction at Eldorado ranged from 
30 to 80 meters (98 to 260 feet) (Pyke 1997:12). Biologists managing climbing and Peregrine at 
Devil’s Tower, Wyoming found that in most situations, raptors tolerate human activity at some 
distance below or at ground level, with less tolerance directly below the nest although this will 
depend on the height of the cliff in relation to the position of the nest site, while birds appeared 
intolerant of disturbance at or above nest level (Pyke 1997:11). 
Henny et al. (1996) showed that even peregrines migrating to Latin America where DDT was still 
in use, blood levels dropped from 1.43 ppm in 1978-1979 to only 0.25 ppm in 1994 for second-
year birds, and from 0.88 to 0.41 ppm for older falcons, well below values considered to be 
harmful (Cade et al. 1997:733). 

[1999] – Over 5,102 Peregrines had been released between 1974 to 1999.  Surveys were showing 
1,650 known nesting pairs. Advance notice 60 FR 34406 for delisting issued in 1995 had stalled 
due to downsizing of USF&W and political wrangling to manufacture doubt (Stocking and 
Holstein 2009, Burnham 2005) by outliers in the biologic community (Cade et al. 1998, Cade 
1997). Reinitiated in 1999, the peregrine’s removal from Endangered Species Act listing was 
driven by the rate of population growth, their apparently good reproduction, a lack of 
perceivable threats, and a lot of advocacy from the Peregrine Fund. In several articles Dr. 
Thomas Cade defended the Peregrine Fund’s support for delisting stating, Under IUCN Species 
Survival Commission (1994) criteria, and the Mace and Lande (1991) assessment, the anatum 
subspecies did not meet a single criterion for “endangered” or “vulnerable” (Cade et al. 1997, 
IUCN 1994, Mace and Lande 1991). Cade also addressed question of “What is wrong with 
keeping the peregrine on the endangered species list?” or “What are the advantages of 
removing it from the list?” stating, “These questions relate to philosophical positions about 
scientific integrity, intellectual honesty, and ethical behavior,” (Cade et al. 1997:735, Burnham 
and Cade 1995). 

[2003] – Urban areas where seeing the highest number of nesting Peregrines. The temporally 
averaged population growth rate in urban habitats was estimated as λ = 1.28, compared to λ = 
0.99 in rural habitats (Matthew et al. 2003). 

[2004] – Measurable levels of organochlorine pesticides continued to show decline in migrating 
peregrine falcon returning from Central and South America. Henny et al. (Henny et al. 2009) 
reported a 96–97% decline in blood DDE concentrations in female peregrine falcons sampled 
between 1994 (n = 45) and 2004 (n = 27) at Padre Island. Out of the 27 adult peregrine falcons 
sampled in 2004, DDE concentrations were below detectible levels (<0.02 µg/g) in 20 birds 
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(77%) while in contrast only two of the 156 adult samples (1%) between 1978 and 1994 were 
below the detectible limit (Johnson et al. 2010). 

[2005] –U.S. Senate hearing statement: “Once a species is listed, its delisting from the ESA is far 
more difficult, even when it no longer meets the criteria for “threatened” or “endangered.” So 
few species have been delisted as a result of the ESA that procedures are largely unfamiliar. To 
delist the Arctic peregrine from threatened status took about three-and-a-half years from the 
publication of the delisting proposal to the final Federal Register notice. The American peregrine 
falcon delisting process required four years and three months. First was a Federal Register 
notice considering delisting [sic. Advance notice 60 FR 34406 for delisting issued in 1995], then 
three years later a notice of the proposed delisting, and a year later the actual delisting.  
Opposition to delisting of the American peregrine falcon occurred largely from organizations 
that commonly use litigation to further their environmental agenda and individuals who had 
made a career working on peregrine restoration. Still to be delisted was the bald eagle which 
had not met the ESA criteria for “threatened” or “endangered” for many years. Originally 
proposed by FWS for delisting over 10 years prior, action had been held up by those who are 
concerned about the adequacy of habitat protection after the eagle is removed from the list–a 
misapplied application of the “precautionary principle.” (Burnham 2005) 

[2006] – The USF&W Service reported the results of monitoring varied from 1.45 to 2.09 across 
regions and averaged 1.64 for the nation. Estimates of territory occupancy, nest success, and 
productivity were at or above the levels the Service expected of healthy peregrine falcon 
populations, and was above all targets set in the peregrine falcon monitoring plan for De-listing. 
In Salt Lake City, 2006, USF&W again held a meeting among raptor biologists and drafted 
guidelines for raptor conservation in the Western US. These guidelines include an arbitrary 1-
mile radius buffer for peregrine and 1-mile line-of-sight buffer for bald eagle. In making this 
recommendation they failed to recognize the significance of: 

a) physical features to provide effective visual barriers (Pyke 1997:11; Richardson and Miller 
1997:637; Postovit and Postovit 1987, Suter and Jones 1981),  

b) physical features to provide effective audio barriers (Pyke 1997:11; White and Thurow 
1985:19,20),  

c) the tendency for Peregrines to become habituated to non-threatening human presence (Holroyd 
and Bird 2012:10; Matthew et al. 2003; Romin and Muck 2002:22; Knight and Temple 1995; 
Ratcliffe 1993:169; White and Thurow 1985:19,20; Gilmer and Stewart 1983; Call, 1979:16), and 

d) tolerance levels in relation to height of the cliff and position of the nest site (Pyke 1997:11; 
Knight and Temple 1995; Homes et al. 1993:465; Ratcliffe 1993:224; Knight and Cole 1991; Knight 
and Knight 1984; Russell 1980; Skagen 1980). 

[2007] - In 2007, a paper was published presenting a meta-data analysis of raptor "alert 
distances (AD)" and "flight initiation distance (FID)". Summary descriptive statistics on 
disturbance distances (m) from the expert opinion survey, spilt according to results on 
incubating birds and chick-rearing. Median values and “80%” range values (the range in opinion 
values after the lower 10% and upper 10% of opinions had been excluded: see Methods) are 
shown for AD (= ‘alert distance’ or ‘static’ disturbance distance), and FID = (‘flight initiation 
distance’ or ‘active’ disturbance distance). The distance category of the upper 90% of opinions is 
shown in the final column: categories marked * where the most extreme upper distance 
category was ignored because of blatantly contradictory majority opinion (Ruddock and 
Whitfield 2007 Table 1, pp 56). 
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Table 4 Summary descriptive statistics on disturbance distances (m) from the expert opinion survey, spilt according to results 
on incubating birds and chick-rearing birds (Ruddock and Whitfield 2007 Table 1, pp 56). 

Species Incubation Chick-rearing 90% AD* 

Alert (AD) Flight initiation (FID) Alert (AD) Flight initiation (FID) 

Median 80% Median 80% Median 80% Median 80% 
 

meters 
Falco columbarius 
Falco peregrinus 
Haliaeetus albicilla 
 

feet 
Falco columbarius 
Falco peregrinus 
Haliaeetus albicilla 
 

miles 
Falco columbarius 
Falco peregrinus 
Haliaeetus albicilla 
 

 
 

225 
225 
510 

 
 

740 
740 

1670 
 
 

0.14 
0.14 
0.32 

 
 

<10-500 
10-750 

150-1000 
 
 

<35-1640 
35-2460 

490-3280 
 
 

<.01-0.31 
0.01-0.47 
0.09-0.62 

 
 

 
 

30 
125 
125 

 
 

100 
410 
410 

 
 

0.02 
0.08 
0.08 

 

 
 

<10-300 
10-500 
50-500 

 
 

<35-985 
35-1640 

165-1640 
 
 

<.01-0.19 
0.01-0.19 
0.03-0.31 
 

 
 

400 
310 
510 

 
 

1310 
1020 
1675 

 
 

0.25 
0.19 
0.32 

 
 

10-500 
150-750 

150-1000 
 
 

35-1640 
490-2460 
490-3280 

 
 

0.01-0.19 
0.01-0.47 
0.09-0.62 

 

 
 

225 
225 
225 

 
 

740 
740 
740 

 
 

0.14 
0.14 
0.14 

 
 

10-500 
10-500 

50-1000 
 
 

35-1640 
35-1640 

165-3280 
 
 

0.01-0.19 
0.01-0.19 
0.03-0.62 

 
 

300-500 
500-750 

500-750* 
 
 

985-1640 
1640-2460 

1640-2460* 
 
 

0.19-0.31 
0.31-0.47 

0.31-0.47* 

 
[2008] – Peregrine were observed to successfully fledge even while wildfire and suppression activities 

were occurring on top an active eyrie located within a Class A cliff. Fire crews and helicopters in 
the immediate vicinity seemed to have no adverse effects on the reproductive habits of the 
nesting adults (Welch 2008). 

[2010] - There is some discussion in the literature of noise buffer, but the only measure I have 
found was presented in a 2013 Ontario Peregrine Management Plan [10 dBA above ambient, 
Avalon 2012]. On inquiry this recommendation appears to have been made without supporting 
evidence (Orton). 

[2012] – In response to increased pressure by a State wildlife manager to impose a permanent year 
around climbing closure to marginal nesting habitat at Summit Rock, California, White (2012) 
made it clear that Peregrine were listed because of their susceptibility to pesticides, not because 
of their sensitivity to hunting, predation, human disturbance, habitat loss, disease, or any of the 
usual reasons for species to be listed.  And despite the fact that the peregrine is fully recovered, 
many people continue to think of it as endangered.  Holroyd and Bird (2012) in retrospect stated 
that, “habitat loss was not a major factor causing Peregrine Falcon declines, nor was it the 
ultimate cause. Although Peregrine Falcons obviously need habitat, legislation to protect its 
habitat alone would not have recovered the species. Thus, increased socio-economic strategies 
are needed to find ways to support landowners who are ‘doing the right thing’ and acting as 
responsible stewards for the wildlife that shares their lands” (Holroyd and Bird 2012:16).  
White (2012) adds, “I can think of no literature documenting resident pairs abandoning nesting 
territories during the post-breeding season, say about a month after the young have fledged, on 
account of recreational disturbance. Nor have I ever seen anything like this. In fact, it is common 
for resident breeding pairs to defend nest sites from the large number of migrant falcons which 
appear in winter. It is also not unusual for even good nesting sites to experience some turnover 
of breeders occupying the eyrie. Often, females will move between eyries every few years, and 
while males tend to be more loyal to a particular site, they may also move. There is a rather 
large body of literature on the movement of falcons from one nesting site to another. Some 
falcons may move on an annual basis while others may remain for their life spans.” 
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“It is clear from other studies that falcons are particularly sensitive to disturbance (human) and 
nest site abandonment at the time they are courting and selecting a nesting ledge, slightly less 
so during the egg laying period, less so during incubation, and I cannot think of any legitimate 
record of falcons abandoning young during brood raising for anything other than natural cases 
(e.g. loss of food resources that may happen to falcons feeding on sea birds).  There are no 
records, so far as I know, of pairs abandoning young because of human disturbance.  There is a 
small chance that eggs may be abandoned during incubation, more so during early incubation, 
but a high probably that pairs may abandon a nesting ledge if disturbed during ledge or nesting 
"scrape" selection and late courtship.” (White 2012). Holroyd and Bird (2012:10) state that in 
the end, “the lesson learned was the Peregrine Falcons decided where they wanted to nest. 
Despite targeting mass hacks at rural sites, the falcons have chosen to move into urban settings 
and adopt human-made structures as nesting sites in many parts of southern Canada. The cities 
of Montreal and Edmonton each now hosts close to 10 pairs of Peregrine Falcons on its buildings 
and bridges and in its quarries, where historically there was only one or two pairs. White (2012) 
described the resilience of Peregrine to adapt as, “Peregrines have a great ability to adapt.  This 
is determined, in part, by what is called the imprinting process during some stage in the 
breeding cycle.  Post-breeding peregrines can be very adaptable to disturbance.  This 
adaptability is witnessed by the great array of nesting situations they occupy presently, including 
nest sites on building window sills, where the birds are within a few feet of people.  There are 
probably over 100 major cities in the U.S. and Canada that have breeding populations.  Los 
Angeles has about 6-7 pairs at my last understanding.  This adaptability may be in part a 
function of the release of peregrines during the reintroduction process, during which whole 
populations became accustomed to human intrusion and disturbance. Now adopting more than 
60 cities in North America, with some large city centers like New York, Toronto, and Chicago 
supporting over a dozen pairs, these city-nesting falcons appear to be productive, albeit with a 
fair amount of monitoring especially at fledging time.”  The result is a vast and growing 
population that exists today, in which each generation of young learns (through imprinting) to 
tolerate successively higher levels of disturbance from its parents.  A good deal of variability and 
adaptability has been introduced simply as a function of this process.” 

[2013] - The peregrine population on the California Channel Islands had recovered to a level 
above predicted historic levels and current productivity appears sufficient to at least maintain 
the population. Nest success in occupied territories with known outcomes dropped from 66.7% 
in 2007 to 53.7% in 2013, but productivity was similar between 2007 (1.46 chicks/occupied 
territory) and 2013 (1.43 chicks/occupied territory). Measurements on eggs and/or eggshell 
fragments collected from 21 peregrine territories on 6 islands had average thinning of 12.39%, 
which is a decrease from previous studies. Eggshell thinning in 2013 ranged from 5.22% to 
30.49% and was generally higher on San Miguel Island. (Sharpe 2014) 
The Peregrines ability to co-exist with human activity was rated moderate by British Columbia 
biologists. This assessment was based on the species’ tolerance of human activities near the 
nest site, foraging habitat and wintering habitat. Ability to Co-exist” refers to the species’ 
tolerance to activity near the nest site. (British Columbia, 2013). 
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