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ABSTRACT.--We examined morbidity, survival and breeding success of 168 free-ranging, midwestern 
Peregrine Falcons (Falco peregrinus) submitted to The Raptor Center, University of Minnesota, for vet- 
erinary care during 1986-94. Field dam and returns of banded birds were used to compare postrelease 
survival and productivity of rehabilitated Peregrine Falcons to survival and productivity of nonrehabili- 
tated wild peregrines. Falcon morbidity and treatment outcomes were analyzed from medical records. 
Approximately 81% (N = 137) of Peregrine Falcons suffered traumatic injuries consisting of fractures, 
dislocations and soft tissue trauma. Most injuries were caused by collisions with buildings, motor vehicles 
and utility lines. Forty-one percent (N = 66) of 161 Peregrine Falcons were successfully treated, reha- 
bilitated and released into the upper Midwest. Minimum estimated survival rates of rehabilitated pere- 
grines were approximately 20% for --•3 mo and nearly 14% (N = 9) for --•1 yr. The 1-yr estimated 
minimum survival rate was similar to that of banded, nonrehabilitated peregrines from the same pop- 
ulation. Over 10% (N = 7) of rehabilitated Peregrine Falcons formed territorial pairs, and 6% (N = 4) 
nested, producing 24 fledglings over 1-5 yr. Mean brood size at fledging was 3.0 young, similar to the 
average brood size of successful peregrine pairs throughout the Midwest. This study demonstrates that, 
with proper veterinary care and physical conditioning, some injured Peregrine Falcons can be restored 
to good health and compete successfully in the wild. Rehabilitation of endangered raptors may enhance 
population growth during early stages of species recovery. 
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Morbidoso, supervivencia, y productividad de Falco peregrinus rehabilitados en el oeste del medio, Estados 
Unidos 

RESUMEN.--Nosotros examinamos morbidoso, supervivencia, y exito de cria en 168 Falco peregrinus ad- 
mitidos al Centro de Rapace en la Universidad de Minnesota, con atencion veterinario durante 1986- 
94. Datos del campo en pajaros marcados que regresaron fueron usados para comparar la supervivencia 
y productividad de Falco peregrinus rehabilitados contra la supervivencia y productividad de Falco peregri- 
nus no rehabilitados. Los resultados del halcon muertos por enfemedades y tratamiento fueron anali- 
zados de registros medicos. Aproximadamente 81% (N = 137) de Falco peregrinus sufrieron heridad 
traumaticas consistiendo de fracturas, dislocada y trauma de tejido tierno. La mayoria de heridad fueron 
causados en colisiones con edificios, coches y linea de servicio. Cuarenta y uno porcentaje (N = 66) 
de 161 halcones fueron tramdos, rehabilitados y libertados dentro de el oeste del medio. La frecuencia 
de supervivencia estimada minima de halcones rehabilitados fueron aproximados 20% para --•3 meses 
y case 14% (N = 9) para --•1 afio. La frecuencia de supervivencia estimada minima por el afio fue 
parecido como los halcones marcados no rehabilitados en la misma poblacion. Arriba de 10% (N = 7) 
de halcones rehabilitados formaron pares territorial, y 6% (N = 4) hacieron nido, produciendo 24 
pajaritos en 1-5 aftos. E1 promedio de la cria fue 3.0 jovenes, parecido el exito de promedio en crias 
de pares de halcones en todas partel de oeste de medio. Este estudio mostro que, con atencion veter- 
inario y condicionamiento fisico unos halcones pueden estar restaurados ha buena salud y competir 
con exito en el monte. Rehabilitacion de rapace en peligro de ser extinto puede mejorar el crecemiento 
de poblacion durante los primer pasos de recuperacion de la especie. 

[Traducci6n de Ra61 De La Garza, Jr.] 
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Peregrine Falcon (Falco peregrinus) restoration in 
the midwestern U.S. began with the release of 
eight juvenile falcons in 1977-78 by The Peregrine 
Fund. The goal was to reestablish 40-60 breeding 
pairs that had been extirpated within the upper 
Mississippi valley and western Great Lakes region 
(Redig and Tordoff 1988a). Although peregrine 
releases were terminated due to Great Horned Owl 

(Bubo virginianus) predation, they were resumed in 
1982 under the Midwest Peregrine Falcon Resto- 
ration Project. Together with independent releases 
in Ontario and Manitoba, this project has pro- 
duced a self-sustaining Peregrine Falcon popula- 
tion that, by 1994, numbered 62 territorial pairs, 
51 of which nested and fledged 116 young (Redig 
and Tordoff 1994). 

The Raptor Center (TRC) at the University of 
Minnesota has supplied veterinary medical care for 
the Midwest Peregrine Falcon Restoration Project 
as part of its raptor rehabilitation program. A pri- 
mary assumption of raptor rehabilitation is that a 
significant percentage of released birds will survive 
and enter the breeding population (Martell et al. 
1991). Limited data on longevity and breeding suc- 
cess of rehabilitated raptors have come from band 
returns (Duke et al. 1981, Redig and Duke 1995) 
and from a few studies of radiotagged birds (Ham- 
ilton et al. 1988, Martell et al. 1991, Csermely and 
Corona 1994). However, there have been no com- 
prehensive studies comparing postrelease viability 
of rehabilitated raptors with that of nonrehabilitat- 
ed wild birds (Redig and Duke 1995). 

Since 1982, all captive-bred Peregrine Falcons re- 
leased in the upper Midwest, and the majority of 
wild-produced midwestern peregrines, have been 
marked with individually-coded, anodized alumi- 
num and colored leg bands. This banding program 
and extensive field observation has led to the iden- 

tification of >90% of the breeding population of 
midwestern peregrines, including some rehabilitat- 
ed birds. In this paper we explore the effectiveness 
of Peregrine Falcon rehabilitation by examining 
morbidity, survival and breeding success of 168 
midwestern peregrines admitted to TRC from 
1986-94. Peregrine Falcon morbidity and treat- 
ment outcomes were analyzed from medical re- 
cords. Data from sightings and band returns were 
used to compare postrelease survival and produc- 
tivity of rehabilitated peregrines with survival and 
productivity of nonrehabilitated wild peregrines. 
This study has implications for conservation of 

free-ranging raptors, particularly endangered spe- 
cies in early stages of recovery. 

STUDY AREA AND POPULATION 

The expanding midwestern peregrine popula- 
tion occupies a region from southern Manitoba to 
central Missouri, and from eastern North Dakota 

to eastern Ohio. Approximately 70% of the breed- 
ing population inhabits urban or semiurban areas, 
nesting on tall buildings, bridges and smokestacks. 
This distribution is markedly different from that of 
the original midwestern peregrines, which, prior to 
their disappearance in the 1950s, nested on low- 
land cliffs along the Mississippi River and its trib- 
utaries (Redig and Tordoff 1994). Although Pere- 
grine Falcons have recolonized natural cliffs along 
the shores of Lake Superior and Michigan's upper 
peninsula, they have not reclaimed their original 
habitat along the Mississippi. This is thought to be 
due largely to predation by Great Horned Owls 
(Tordoff and Redig 1988). 

Demographic parameters of midwestern Pere- 
grine Falcons are similar to those reported for oth- 
er populations of this species. Moen and Tordoff 
(1993) estimated mean ages of first breeding for 
midwestern peregrines of 2.4 yr for males and 1.8 
yr for females. Approximately 75% of all observed 
nesting attempts in the Midwest produced fledg- 
lings, averaging 2.1 fledglings per attempt. The sex 
ratio of wild-hatched peregrines was 1:1. Estimated 
annual survival of adult midwestern peregrines was 
83%, with survival of adult females slightly greater 
than that of adult males. Estimated survival of first- 

year peregrines was 33-43% (Moen and Tordoff 
1993). 

Redig and Tordoff (1994) documented 281 cases 
of morbidity and mortality among Peregrine Fal- 
cons in the upper Midwest. Collisions with build- 
ings, motor vehicles and utility lines accounted for 
nearly 50% of all injuries and deaths of known 
cause. Additional hazards included aircraft colli- 

sions (including one falcon that survived bilateral 
wing amputation by an airplane propeller), build- 
ing entrapment, starvation and disease, avicide poi- 
soning, owl depredations and territorial conflicts. 

MATERIALS AND METHODS 

Midwestern peregrines were treated for a variety of 
medical emergencies. Patients were initially evaluated by 
body weight measurement, physical examination, survey 
radiographs and blood analysis. Time and location of res- 
cue and any preexisting treatments were noted. Seriously 
ill birds received intravenous or subcutaneous fluids (lac- 
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Figure 1. Primary clinical signs in free-ranging Peregrine Falcons received at The Raptor Center, University of 
Minnesota, 1986-94. 

tated Ringer's solution) mixed with B-complex vitamins 
and dexamethasone. This was followed by intramuscular 
injection of iron dextran and antibiotics. These proce- 
dures were generally done under isoflurane anesthesia. 
Wounds were treated by removing dead tissue and irri- 
gating with a warm, dilute solution of povidone iodine in 
saline. Feathers were plucked around wounds and a semi- 
permeable dressing was applied. Limb fractures were 
temporarily immobilized by bandaging and splinting, and 
a tail sheath was applied to minimize feather breakage. 
Patients were housed in a warm, dark cage, and were 
supported as necessary with fluids, steroids, antibiotics 
and wound treatment. Once stabilized, patients were fed 
skinned cut-up quail or rat, which is nutritious and de- 
void of indigestible feathers and fur (Redig 1993). 

Most fractures were surgically repaired, except closed 
midshaft fractures of the ulna and metacarpal bones, 
which were stabilized by bandaging and splinting. Pre- 
operatively, the surgical site was aseptically prepared by 
removing feathers (except the large flight feathers at- 
tached to the ulna and metacarpal bones), irrigating with 
sterile saline and scrubbing with povidone iodine (Redig 
1993). Fractures were repaired by external fixation or by 
intramedullary pinning, stabilized as needed with cer- 
clage wire and bone cement (Redig 1986). Repaired frac- 
tures usually required bandaging until a fibrous callus 
formed at about 3 wk. Soft tissue surgeries were generally 
limited to cleansing and suturing of wounds caused by 
trauma. 

Patients were kept singly in padded cages (dimensions 
approximately 50 x 50 x 70 cm) and were fed quail or 
rat with water provided ad libitum. Bandages were 
changed 2-3 d after surgery to look for signs of infection, 
and again at the end of the second wk to start passive 
physical therapy. Postoperative radiographs were gener- 

ally made during the third wk after surgery. Surgical fix- 
ation was removed once there was radiographic evidence 
of a well-mineralized callus, usually about 5-6 wk after 
surgery (Redig 1993). 

Once fractures and soft tissues had healed adequately, 
birds were given limited flight exercise in an inside cor- 
ridor. Patients progressing well at this stage were moved 
to a small flight room. Flight conditioning continued for 
several wk according to established protocols (Chaplin et 
al. 1993), first indoors and later outside on a nylon cre- 
ance attached to jesses. Some birds were flown by con- 
ventional falconry methods. Peregrines were released, 
mostly in cities, when progress was satisfactory and when 
environmental conditions were favorable. Territorial 
birds were released at their nest sites if there was no ev- 

idence of replacement, whereas juveniles were generally 
rehacked. In one case, a juvenile peregrine was repatri- 
ated with its parents that were still on territory in mid- 
November. 

RESULTS 

Birds --•1 yr of age comprised 77% (N = 124) of 
161 peregrines for which age estimates were avail- 
able. Males (N = 84) slightly outnumbered females 
(N = 77), not a statistically significant difference 
from 1:1. Seventy-five percent (124 of 166 pere- 
grines) were admitted during summer and early 
fall, with peak admissions occurring in mid-July to 
mid-August and mid-September to mid-October. 
Approximately 81% (N = 137) of peregrines suf- 
fered traumatic injuries consisting of fractures, dis- 
locations and soft tissue trauma (Fig. 1). Nearly 
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Table 1. Distribution of fracture types among injured 
Peregrine Falcons received at The Raptor Center, Uni- 
versity of Minnesota, 1986-94. 

NUMBER 

FRACTURE TYPE OF BIRDS PERCENT 

Radius and/or Ulna 33 30.0 
Humerus 23 20.9 

Carpometacarpus 14 12.7 
Coracoid 7 6.4 

Mandible 7 6.4 

Femur 6 5.5 

Tibiotarsus 6 5.5 

Tarsometatarsus 5 4.5 

Scapula 3 2.7 
Pelvis 3 2.7 

D•git 2 1.8 
Keel I 0.9 

TOTAL 110 100.0 

64% (N = 70) of 110 fractures involved wings, 
while leg and digital fractures accounted for 17% 
(N = 19) (Table 1). Seven percent (N = 12) of 
peregrines were admitted without any clinical signs 
other than being recovered on the ground. These 
birds, mostly fledglings, were apparently unhurt or 
were suffering mild trauma after colliding with 
buildings or being harassed by aggressive older 
peregrines. 

Forty-one percent (66 of 161 peregrines) were 
successfully treated and released after an average 

rehabilitation of 103 d (range 1-692). Approxi- 
mately 45% (N-- 72) died or were euthanized, and 
14% (N = 23) were permanently disabled and 
placed in zoos, research facilities or breeding pro- 
grams. These figures are similar to mortality and 
release rates reported for other species of raptors 
treated at TRC (Duke et al. 1981, Martell et al. 
1991). 

Of 66 peregrines rehabilitated and released 
from 1986-94, 74% (N = 49) were first-year birds. 
Sightings and band returns yielded minimum post- 
release survival estimates for 13 falcons, 12 of 

which were from urban locations (Table 2). Ap- 
proximately 20% (N = 13) were known to have 
survived >3 mo after release, while nearly 14% (N 
= 9) were resighted or readmitted after > 1 yr. One 
bird was still alive after >5 yr. Over 10% (N = 7) 
of rehabilitated peregrines formed territorial pairs, 
and 6% (N = 4) nested, three of which fledged a 
total of 24 young over 1-5 yr. Average brood size 
at fledging was 3.0 young. 

DISCUSSION 

A large majority of Peregrine Falcons admitted 
for medical treatment were first-yr birds recovered 
in urban areas. Most had traumatic injuries ac- 
quired soon after fledging or during fall migration. 
The prevalence of injuries in young peregrines is 
not surprising, considering the high level of per- 
formance required for independence. Within a few 
wk of fledging, juvenile peregrines must become 

Table 2. Injuries, treatments, and postrelease survival of 13 free-ranging Peregrine Falcons rehabilitated at The 
Raptor Center, University of Minnesota, 1986-94. Twelve falcons were from urban sites. 

BAND # AGE SEX INJURY TREATMENT SURVIVAL COMMENTS 

576-87052 --< 1 M Metacarpal fracture Supportive >36 mo Paired 1988-90 
816-21950 Ad M Metacarpal fracture Supportive >63 mo 13 fledglings 1992-96 
2206-13731 Ad M Metacarpal fracture Supportive >8 mo 2nd injury 
816-21983 -<1 M Ulnar fracture Supportive 3 mo Fatal car collision 
2206-25401 --<1 M Radial fracture Supportive >22 mo 3 fledglings 1996 
2206-13771 -<2 M Radial-Ulnar fracture Euthanized 2nd injury 
2206-13731 -<1 M Humeral fracture Surgery <1 mo 1st injury 
87742531 -<1 F Humeral fracture Surgery >12 mo 1st injury, paired 1988 
2206-13872 -<1 M Humeral fracture Surgery >12 mo 
2206-13855 <1 M Tibiotarsal fracture Supportive >34 mo 0 fledglings 1994 
2206-18507 -<1 M Metatarsal fracture Surgery >15 mo Paired 1995 
2206-13771 -<1 M Coracoid fracture Surgery >13 mo 1st injury 
87742531 Ad F Soft tissue trauma Supportive Unknown 2nd injury 
987-20796 <2 F Soft tissue trauma Supportive >22 mo 8 fledglings 1992-93 
2206-13809 <2 M Soft tissue trauma Supportive 3 mo Found dead 
816-58295 <1 M Feather damage New primaries >6 mo 
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skilled aerial hunters while coping with a multitude 
of natural and artificial hazards, including strong 
and unexpected wind gusts, tinted and mirrored 
glass buildings and human disturbance (Cade and 
Bird 1990). This supports previous work showing 
collisions with manmade objects are the leading 
cause of injury and death among midwestern per- 
egrines (Redig and Tordoff 1994). 

A few midwestern peregrines have been injured 
or killed in territorial conflicts. In 1995, a nine-yr- 
old Minneapolis falcon was found dead in her nest 
box from wounds inflicted by an adult female from 
a nearby territory who took her place (Redig and 
Tordoff 1995). Fatal combat between territorial 
birds was observed also at two other midwestern 

sites. And at a site in Wisconsin, a second-yr male 
killed two of its offspring in aerial attacks (Redig 
and Tordoff 1988b). Despite these hazards, the 
longevity of some individual urban peregrines 
along with their continued population growth in 
cities, attests to the adaptability of this species and 
the overriding importance of prey and nest-site 
availability (Cade and Bird 1990). 

Data were obtained on postrelease survivorship 
of 13 Peregrine Falcons encompassing 16 separate 
medical emergencies. Small sample size and the 
irregular nature of postrelease data recovery limit 
conclusions about the relationship of injury type 
to survival of rehabilitated peregrines. Injuries oc- 
curred to all major parts of the skeleton, and sur- 
vivors were represented among nearly all injury 
categories. 

The minimum estimated survival rate of re- 

leased, rehabilitated peregrines in the Midwest was 
approximately 14.% for -->1 yr. This was comparable 
to the 10-11% resighting rate reported for band- 
ed, nonrehabilitated peregrines from the same 
population, both in southern Canada (Holroyd 
and Banasch 1990) and in the upper midwestern 
U.S. (Moen and Tordoff 1993). Territorial pair for- 
marion by > 10% of rehabilitated peregrines in our 
study, and reproduction by three falcons (one for 
5 yr), demonstrates that, even after serious injury, 
some Peregrine Falcons can be restored to good 
health and compete successfully in the wild. 

Between 1986-94, The Midwest Peregrine Fal- 
con Restoration Project produced a total of 1048 
fledgling peregrines (Redig and Tordoff 1994). 
Sixty-four percent (N = 673) were reared in cap- 
tivity and released by hacking, and 36% (N = 375) 
were fledged by wild nesting pairs. Excluding a few 
peregrines that may have originated outside the 

Midwest, TRC received 16% and rehabilitated 
>6% of the total midwestern Peregrine Falcon 
population during this period. The finding that re- 
leased, rehabilitated peregrines had normal surviv- 
al rates, and that some birds formed pairs and 
raised young, suggests that raptor rehabilitation ef- 
forts were moderately beneficial to Peregrine Fal- 
con restoration in the Midwest. 

Within a few yr, the midwestern peregrine pop- 
ulation should reach carrying capacity. Already 
there is evidence of stability in urban nest territo- 
ries typical of established populations (Redig and 
Tordoff 1994). In Minneapolis-St. Paul, Minnesota, 
four falcon territories have been occupied contin- 
uously for >8 yr, despite turnover of individual res- 
ident birds. While reproduction and survival of 
Peregrine Falcons in the Midwest are now substan- 
tially greater than adult mortality, new territories 
are being established at only a moderate pace. An 
expected outcome is that the population of non- 
territorial peregrines will expand, leading to in- 
creased competition for nest territories and quick- 
er replacement of lost breeders (Redig and Tor- 
doff 1994). Should this occur, survival and breed- 
ing of rehabilitated peregrines, as well as that of 
wild nonrehabilitated falcons, will decline as com- 

petition for suitable territories and mates intensi- 
fies. 
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