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In tro duc tion

The im pact of hu man ac tiv ity on
eco sys tems is in creas ingly com plex and the
ef fects are of ten cu mu la tive. Ur ban iza tion,
for estry, ag ri cul ture, and the en ergy sec tor
are re duc ing or frag men ting cer tain hab i tat
types with at ten dant changes in
biodiversity.  In ad di tion, re cent global
cli mate change is af fect ing the re pro duc tion 
of some bird spe cies (e.g., ear lier spring
mi gra tion [Bradley et al. 1999], or
egg-laying dates [Brown et al. 1999]), and is
pre dicted to have pro found and
far-reaching ef fects, par tic u larly in north ern 
coun tries like Can ada (Hughes 2000). 
En vi ron men tal changes are now so
ex ten sive that it is nec es sary to mea sure
their im pacts on biodiversity at re gional or
even con ti nen tal lev els. 

Rap tors were dis cov ered to be use ful ‘in -
di ca tors’ of en vi ron men tal health (Caro and 
O’Doherty 1999) dur ing the 1960s. Re -

search into the  dras tic pop u la tion de clines
in bird- and fish-eating rap tors, such as
Pere grine Fal cons (Falco peregrinus), and
Os prey (Pandion haliaetus) re vealed that
egg shell-thinning and re pro duc tive fail ure
were caused by organo chlorine pes ti cides.
While most rap tor pop u la tions have re cov -
ered from these pop u la tion de clines in re -
cent times (Os prey pop u la tions in the Great 
Lakes Re gion have re-bounded dra mat i -
cally, for ex am ple; Kirk and Hyslop 1998),
this group re mains sus cep ti ble to con tem -
po rary en vi ron men tal threats like hab i tat
loss or frag men ta tion, and cli mate change.
Be cause rap tors are long-lived birds with
large area re quire ments, they may be good
in di ca tors of such large-scale changes
through mea sur able af fects on their re pro -
duc tion and ter ri tory oc cu pancy (New ton
1979). Re search to de ter mine the sig nif i -
cance of these land scape-level changes,
and the means to mit i gate det ri men tal ef -
fects, may be the most press ing needs for
this group of birds.

Mon i toring rap tors

Because the information we have on
population trends in raptors is incomplete,
an effort to iden ti fy  the best tech niques and
most ef fi cient ap proaches for long-term
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mon i tor ing of this group of species is
underway. Known as the North American
Raptor Monitoring Strategy, it consists of
individual spe cies ac counts that assess the
effectiveness of cur rent mon i toring
meth ods in different geographic ar eas and
sea sons, and provides rec ommen da tions
for gen eral and spe cific im prove ments in
study de sign, sam pling, and data anal y sis.
Ul ti mately, the North Amer i can Rap tor
Mon i toring Strat egy will pro vide a sound
sci en tific and sta tis ti cal ba sis for mon i tor ing
rap tor pop u la tions based on
com pre hen sive, up-to-date information. A
na tional owl mon i tor ing pro to col was also
re cently de vel oped (see Takats Priestley p.
40) to stan dard ize meth od ol ogy and al low
com par i sons across re gions and be tween
sur veys. 

Sum ma ries of stud ies done across Can ada 
in di cate that we know most about rap tor
pop u la tion trends for spe cies usu ally as so ci -
ated with open hab i tats (Kirk and Hyslop
1998).  In fact, some rap tor spe cies have
been de scribed as ‘phan toms of the for est’
(e.g., the accipiters and for est-dwelling
buteos). They are se cre tive or noc tur nal,
oc cur at low den si ties and/or in re mote, in -
ac ces si ble re gions (e.g., the north ern bo real 
for est).  Even for some of the best-studied
spe cies, eval u at ing pop u la tion changes is
fraught with dif fi cul ties be cause geo graph -
ical vari a tion in the prey base and pop u la -
tion cy cles af fect breed ing den si ties,
pop u la tion num bers, and move ments of in -
di vid u als (see Doyle p. 24, and Sherrington
p. 34). These marked geo graph ical dif fer -
ences in ecol ogy mean we can not al ways
ex trap o late from the pop u la tion sta tus in
one re gion and ap ply it to an other.

For these rea sons, it is crit i cal that data
gath ered on rap tors are both long-term and
multi-scale.  Of par a mount im por tance is
the need for data-sharing so that mul ti ple
datasets can be ex am ined at dif fer ent
scales. The typ i cally fluc tu at ing pop u la tion
lev els as so ci ated with large birds like rap tors 
mean we need to know the ‘nat u ral’ mag ni -
tude of high and low lev els. For ex am ple,
the re cent dra matic re duc tion in pere grine
pro duc tiv ity in some north ern pop u la tions
(see Mossop p. 62,  and Brazil  p. 56), or re -
cent de clines in Ferruginous Hawk (Buteo

regalis) pro duc tiv ity (see Stepnisky et al. p.
31), may be an ex am ple of a ‘nat u ral’ pop u -
la tion cy cle or they may rep re sent some -
thing more om i nous – a long-term
pop u la tion de cline.   How ever, in such
long-lived spe cies, de creased pro duc tiv ity
may not trans late into a pop u la tion de cline,
and vari a tion of up to 15% is con sid ered ac -
cept able in many spe cies (New ton 1979).

Few rig or ous sta tis ti cal anal y ses have
been con ducted on hawk mi gra tion count
data or the noc tur nal owl sur vey, largely be -
cause these pro grams have not yet col -
lected a suf fi cient time se ries of data for
anal y sis. We still lack data on many widely
dis trib uted spe cies char ac ter is tic of Ca na -
dian hab i tat (e.g., Bo real Owl [Aegolius
funereus] and North ern Gos hawk [Accipiter 
gentilis]). His torically, it has been dif fi cult to
se cure long-term fund ing and com mit ment
to sur vey rap tors in re mote re gions which
ham pers the de vel op ment of ef fec tive
mon i tor ing pro grams. Through the North
Amer i can Bird Con ser va tion Ini tia tive, a co -
or di nated ef fort to main tain the di ver sity
and abun dance of the con ti nent’s birds (see 
http://www.cws-scf.ec.gc.ca/
birds/nabci_e.cfm), we may be able to ad dress 
some of the on go ing needs for im proved
rap tor mon i tor ing, re search and
con ser va tion.
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Figure 1. Canadian Bird Conservation Regions.

Learn more about the North
American Rap tor Mon i toring 
Strat egy at:
(http://srfs.boisestate.edu/
narms1.htm).



Rap tor con ser va tion

The fo cus of mod ern con ser va tion bi ol ogy
has shifted away from in di vid ual spe cies
con ser va tion to con ser va tion of
com mu ni ties and the eco sys tems upon
which they de pend (Simberloff 1998). One
method of iden ti fy ing hab i tats and suites of
bird spe cies re quir ing con ser va tion is the
Part ners in Flight (PIF) spe cies as sess ment
scheme. By scor ing seven cri te ria for each
spe cies, we can iden tify those that need
immediate con ser va tion ac tion, and those
that re quire ad di tional re search or
mon i tor ing. This ap proach will en able us to
be gin con ser va tion be fore spe cies be come
crit i cally en dan gered. The aim of Part ners in 
Flight is to help us main tain a rep re sen ta tive
di ver sity of avifauna in all ecoregions of
Can ada, in clud ing spe cies for which
Can ada har bours the ma jor ity of their
pop u la tion or hab i tat. This en com passes
many arc tic and bo real rap tor spe cies such
as Gyr fal con (Falco rusticolus), Tun dra
Pere grine Fal con (F. p. tundrius), Snowy
Owl (Nyctea scandiaca), North ern Hawk
Owl (Surnia ulula) and Bo real Owl (Aegolius 
funereus) for which we have lim ited
pop u la tion trend in for ma tion. More
information on the PIF species assessment
scheme is available at:
http://www.rmbo.org/pif/pifdb.html.

We also need com pre hen sive mon i tor ing
pro grams to help us de ter mine whether our
con ser va tion ef forts are work ing by get ting
us closer to pop u la tion ob jec tives. These
ob jec tives must be set in a land scape con -
text to man age con flict ing hab i tat needs of
pri or ity spe cies. For ex am ple, Barred Owls
(Strix varia) be come rare when for est cover
falls be low about 70% of the land scape, but
open-country rap tors, like North ern Har rier 
(Cir cus cyaneus) and Amer i can Kes trel
(Falco sparverius), dis ap pear when for est
cover ex ceeds about 50% of the land scape
(Grossman and Hannon 2001). It will be a
chal lenge to con serve all of Can ada’s rap -
tors, and our ap proach will have to evolve
as new mon i tor ing and re search in for ma -
tion sheds light on their sta tus.

Re gional sum ma ries

The fol low ing sum ma ries are meant to
pro vide a brief over view of rap tor
pop u la tion sta tus and trends. A list of
rap tors of po ten tial con cern was gen er ated
from the PIF spe cies as sess ment pro cess 
(http://www.rmbo.org/pif/pifdb.html) by Bird
Con ser va tion Re gion (BCR; Fig. 1).
Although this pro cess is incom plete, a
pre lim i nary list is pre sented in Ta ble 1 for
general information. Specifics on the
conservation status of Canadian raptors will
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Species BCR3 BCR4 BCR5 BCR6 BCR9 BCR10 BCR11 BCR12 BCR13 BCR14 Total BCRs
Bald Eagle X 1
Northern Harrier X X X X X 5
Sharp-shinned Hawk X X 2
Cooper's Hawk X 1
Northern Goshawk X X X 3
Swainson's Hawk X X X X 4
Ferruginous Hawk X X X 3
Golden Eagle X 1
American Kestrel X 1
Merlin X 1
Peregrine X X X X X X 6
Gyrfalcon X X X 3
Prairie Falcon X X 2
Flammulated Owl X X X 3
W estern Screech-Owl X 1
Snowy Owl X 1
Northern Hawk Owl X 1
Northern Pygmy-Owl X 1
Burrowing Owl X 1
Northern Spotted Owl X X 2
Short-eared Owl X X X X X X X X 8
Boreal Owl X 1
NB - BCRs 7 and 8 had no raptors with high scores, but this is likely due to a lack of data or incom plete
assessment in these regions
BCR 3 = Arctic Plains and Mountains BCR 9 = Great Basin
BCR 4 = Northwestern Interior Forest BCR 10 = Northern Rockies
BCR5 = Northern Pacific Rainforest BCR 11 = Prairie Potholes
BCR6 = Boreal Taiga Plains BCR 12 = Boreal Hardwood Transition
BCR 7 = Taiga Shield and Hudson Plains BCR 13 = Lower Great Lakes and St. Lawrence Plain
BCR 8 = Boreal Softwood Shield BCR 14 = Atlantic Northern Forest

Table 1. Preliminary list of raptors of high conservation concern in Canadian Bird
Conservation Regions (BCRs) using the Partners in Flight species assessment process.



be included in PIF landbird conservation
plans for each BCR.

Re gional sum ma ries sug gest that some
rap tor pop u la tions might not be far ing as
well as pre vi ously thought (Kirk and Hyslop
1998). To achieve rap tor con ser va tion in
light of the cur rent lack of in for ma tion the
pre cau tion ary prin ci ple must be ap plied.  

Brit ish Co lum bia and the Yu kon

This re gion in cludes BCRs 3 (Arctic Plains
and Mountains), 4 (North west ern In te rior
For est), 5 (North ern Pa cific Rain forest), 6
(Boreal Taiga Plains), 9 (Great Ba sin), and 10 
(North ern Rock ies).

Prob a bly the most im por tant hu man ac -
tiv ity af fect ing rap tor pop u la tions in much
of this re gion is tim ber har vest, and in par -
tic u lar har vest of old growth for ests upon
which many spe cies de pend.  Of crit i cal im -
por tance is the dra matic pop u la tion de cline 
of the North ern Spotted Owl. It is now es ti -
mated that only 25 pairs oc cur in Brit ish Co -
lum bia and the over all rate of de crease was
re cently es ti mated at 44% or –6.85% per
an num (Blackburn et al. 2001). Un less crit i -
cal hab i tat oc cu pied by breed ing pairs is
pro tected, this spe cies is des tined for ex tir -
pa tion in BC within a few years.  Given a
his tor i cal max i mum es ti mate of 500 pairs in 
BC, the im pend ing loss of this north ern
com po nent rep re sents a sub stan tial loss to
the Spotted Owl pop u la tion.

Over the long-term it is es sen tial that land -
scape-level for est man age ment plans be
geared to wards main tain ing biodiversity,
and en sur ing vi a ble pop u la tions of for est
spe cies of con cern such as the North ern
Gos hawk (see Doyle p. 24, and McClaren
p. 26) and Flammulated Owl (Otus
flammeolus; see van Woudenberg p. 45) so
that they do not fall to the crit i cally low and
non-viable pop u la tion lev els of the North -
ern Spotted Owl.  We still lack in for ma tion
on lo cal and land scape level re quire ments
of for est rap tors, which limit our abil ity to
pro vide the con crete in for ma tion needed
by for est man ag ers.

An other det ri men tal ef fect of hu man ac -
tiv ity in this re gion is the in tro duc tion of
mam ma lian pred a tors on is lands off the

west coast of BC (BCR 5), and their sub se -
quent ef fects on prey pop u la tions (e.g., the
seabird prey of Peale’s pere grine
(F. p. pealei).  Sev eral spe cies are of con cern 
be cause very lit tle is known about their
pop u la tion sta tus and trends; the West ern
Screech-Owl (Otus kennicotti) is thought to
be de clin ing.  Lit tle is known of the sta tus of
the Queen Char lotte Is land Gos hawk (A. g.
laingi)  (see McClaren p. 26) or the Queen
Char lotte Is land race of the North ern
Saw-whet Owl (Aegolius acadicus brooksi).
Both have small pop u la tions and both sub -
spe cies de pend on old or ma ture for ests.
Peale’s Pere grine (listed as ‘’Spe cial Con -
cern’’ by COSEWIC; see Rothfels p. 12) has
also de clined from his tor i cal lev els.

In the south ern part of this re gion, ag ri cul -
ture and ur ban iza tion, as well as in dus trial
de vel op ment, may pose threats to cer tain
rap tor pop u la tions, while they may pro vide
hab i tat for oth ers. 

While rap tor pop u la tions in the north ern
part of this re gion are re moved from many
hu man ac tiv i ties, they may still be vul ner a -
ble to pes ti cides and changes in cli mate. 
Breeding fail ures in north ern Pere grine Fal -
con pop u la tions in the Yu kon over the last
few years may be an om i nous re minder that 
ap par ent re mote ness does not pro tect rap -
tors from hu man in flu ences (see Mossop p.
62). 

North west Ter ri tories and Nunavut

This re gion in cludes BCRs 3 (Arc tic Plains
and Moun tains), 4 (North west ern In te rior
For est), 6 (Bo real Taiga Plains) and 7 (Taiga
Shield and Hudson Plains).  

Two points are im por tant about this re -
gion: it is the re gion most likely to be af -
fected by cli mate change and air borne
con tam i nants (such as per sis tent or ganic
pol lut ants), and it is glob ally im por tant for
rap tor pop u la tions.  Di a mond min ing and
oil and gas op er a tions are in creas ing, and
these may pose threats to rap tor
pop u la tions.

Al though this is sue fea tures Pere grine Fal -
con in for ma tion from this re gion (see
Carrière et al. p. 57), there are many other
spe cies in the Arc tic for which Can ada has
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high ju ris dic tional re spon si bil ity. Snowy
Owl, Rough-legged Hawk (Buteo lagopus),
and Gyr fal con have a large com po nent of
their global pop u la tion or range here. 

Un for tu nately, very lit tle in for ma tion ex -
ists for these pop u la tions. Gyr fal con mon i -
tor ing was halted due to a lack of on-going
fund ing. One source of in for ma tion on
Rough-legged Hawks co mes from hawk mi -
gra tion counts; an up date on west ern hawk
mon i tor ing sites will soon be pub lished (Jeff
Smith pers. comm.;
http://www.hawkwatch.org/).  Be cause these
pop u la tions ex hibit cy clic fluc tu a tions in
their re pro duc tion or breed ing den si ties in
re sponse to prey avail abil ity, long time se -
ries of data and com plex sta tis ti cal anal y ses
are needed to in ter pret pop u la tion sta tus.
Some of the long-term data sets avail able
(e.g., Gyr fal con at Hope Bay, and pere grine
at Rankin In let) were ob tained as
by-products of short-term stud ies; al though
op por tu nis tic data col lec tion has greatly
con trib uted to our knowl edge in this re -
gion, a con sis tent mon i tor ing pro gram
would pro vide the best in for ma tion, and
en hance our abil ity to de tect the ef fects of
cli mate change.

Prai rie Prov inces 
Grass lands

This re gion cor re sponds to BCR 11 (Prai rie
Pot holes).  Hab i tat loss and frag men ta tion
of na tive prai rie grass land con tinue to pose
prob lems for prai rie rap tor spe cies and
spe cial land man age ment is re quired to
en sure their sur vival.  Low-input farm ing
that lim its syn thetic fer til iz ers and pes ti cides 
that are po ten tially harm ful to rap tors and
their prey may re duce these threats.
En cour ag ing the re ten tion of nat u ral
hab i tats (na tive prai rie, wetlands, prai rie
sloughs) may also have ben e fits for these
spe cies.

In the prai ries, pop u la tions of Red-tailed
Hawks (Buteo jamaicensis) in creased with
the plant ing of as pen shelterbelts (Hous ton
and Bechard 1983), while Ferruginous
Hawks de clined be cause of the con ver sion
of na tive grass land to cropland (Schmutz
1989).  Planting trees in the prai ries has pro -
vided nest sites for Swainson’s Hawks
(Buteo swainsoni) but may have in creased

pre da tion on Bur rowing Owls (Athene
cunicularia), pop u la tions of which may no
lon ger be vi a ble (Holroyd et al. 2001; see
Shyry p. 47).

Swainson’s Hawk populationshave  ex pe -
ri enced long-term de clines in pro duc tiv ity.
Mas sive mor tal ity from sec ond ary poi son -
ing by grass hop per in sec ti cides oc curred on 
its Argentinian win ter ing grounds in the late
1990s. Such mor tal ity may add to fac tors in
the breed ing ar eas al though de clines ap -
pear to be con fined to the grass lands. The
rea sons de clines do not ex tend to the park -
lands (see  Hous ton p. 29) are un clear
(Schmutz et al. 2001). Rich ard son’s ground
squir rel (Spermophilus richardsonii), a pri -
mary prey item in both ar eas, has de clined
dras ti cally in the grass land re gion co in ci -
dent with in creased ag ri cul tural in ten si fi ca -
tion, as are de clines in grass land birds  in
gen eral. 

Bo real for est

This re gion cor re sponds to part of BCR 6
(Bo real Taiga Plains), as well as BCR 7 (Taiga
Shield and Hud son Plains), and BCR 8
(Bo real Soft wood Shield).  Pri or ity lists of
rap tors and other spe cies have not yet been
com pleted for BCRs 7 and 8.  

Many hu man in flu ences af fect rap tor
pop u la tions in the bo real for est, in clud ing
cli mate change, tim ber har vest, seis mic
lines, and oil and gas de vel op ment.  Hu -
mans have also in flu enced fire cy cles
(through fire sup pres sion) and in sect out -
breaks (from re sult ing changes in tree spe -
cies com po si tion, as well as di rect in sect
con trol).

Like the arc tic re gion, the bo real for est is
of global im por tance.  Per haps the main
con ser va tion con cern for rap tors in the bo -
real for est is the ef fect of tim ber har vest on
tree spe cies com po si tion, age struc ture,
and land scape-level for est cover.  While
some spe cies use clear-cuts ex ten sively for
for ag ing (e.g., Amer i can Kes trel [Falco
sparverius] and North ern Hawk Owl [Surnia 
ulula];  Duncan and Duncan 1998), this
rep re sents hab i tat loss for other spe cies.
Gen erally tim ber har vest is likely to re duce
the over all area and in crease frag men ta tion
of old mixed-wood for ests, pre ferred by
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hab i tat spe cial ists such as the Barred Owl
(Strix varia) and Bo real Owl (Aegolius
funereus). Be cause the cut ting ro ta tion  for
some tree spe cies is 60 years or less, a de -
cline in the av er age age of for est stands
might oc cur over time.  The main nest ing
trees (bal sam pop lar [Populus balsamea])
for spe cies such as the Barred Owl will be
con fined to creek bot toms which are cur -
rently off-limit to cut ting in Al berta.

The hab i tat ef fects of oil and gas de vel op -
ment, lin ear road dis tur bance, hunt ing
pres sure, for estry, and rec re ation are in -
creas ing in the bo real for est  with po ten tial
im pli ca tions for rap tors.  Some spe cies re -
quire a spe cific land scape struc ture and
con fig u ra tion for sur vival; Great Gray Owls
(Strix nebulosa) need patches of old growth
for est for nest ing, in ter spersed with young
for est ad ja cent to boggy mead ows for for ag -
ing.  If ei ther com po nent dis ap pears at the
land scape scale, this may neg a tively af fect
Great Gray Owl pop u la tions (Kirk and
Duncan 1996).  This high lights the need to
main tain a nat u ral range of vari abil ity
through out the for ested land scape.  

Other spe cies re quire large stands of ma -
ture to over-mature tim ber. Losses of as pen
park land hab i tat in Al berta due to ag ri cul -
ture and for estry have caused the vir tual
dis ap pear ance of Broad-winged Hawks
(Buteo platypterus) in this re gion, and the
spe cies may not be far ing well in the south -
ern bo real mixed-wood zone which is un -
der heavy pres sure from log ging by pulp
and pa per com pa nies.  A pro ject to search
for bo real spe cies in ‘pris tine’ for est in Al -
berta, as part of the sec ond breed ing bird
at las, found no nests and sighted less than
six Broad-winged Hawks.  Sim i larly, while
the North ern Gos hawk is found in both the
park land and bo real, it re quires ex ten sive
tracts of ma ture or over-mature for est; liq ui -
da tion har vest of tim ber on pri vate land in
north-central Al berta poses a threat to the
prime nest ing hab i tat of this spe cies.

Un for tu nately, be cause of its re mote ness,
most of the bo real re gion is poorly cov ered
by ex ist ing avian sur veys so it is par tic u larly
hard to track changes.  While the noc tur nal
owl sur vey pro vides some in for ma tion on
north ern for est owls, most datasets cover
too short a pe riod to as sess the sig nif i cance

of pop u la tion trends, and are only able to
doc u ment year-to-year changes due to
chang ing prey pop u la tions.  In terms of di -
ur nal rap tors in the bo real for est, the ma jor
chal lenge is to find ways to mon i tor pop u la -
tions of accipiters and buteos (such as
Sharp-shinned Hawk [Accipiter striatus]
and Broad-winged Hawk).

On tario

Four BCRs oc cur in On tario; BCR 7 (Taiga
Shield and Hudson Plains), 8 (Boreal
Softwood Shield), 12 (Bo real Hard wood
Tran si tion) and 13 (Lower Great Lakes/
St. Law rence Plain).  

Pop u la tions of some rap tor spe cies re quir -
ing ex ten sive for est cover (e.g.,
Red-shouldered Hawk [Buteo lineatus]) in
south ern On tario are a frac tion of their his -
tor i cal num bers.   For est clear ance for ag ri -
cul ture, ur ban iza tion and in dus trial
de vel op ment has been ex ten sive, es pe -
cially in the Car o lin ian re gion; the patches
of for est that re main there are small and iso -
lated.  This has aug mented num bers of
some spe cies (e.g., Great Horned Owl
[Bubo virginianus]), which thrive in highly
frag mented land scapes. 

While spe cial sur veys for spe cies such as
Red-shouldered Hawk in di cate that pop u -
la tions are sta ble or in creas ing in On tario,
this is likely be cause this spe cies has
reached equi lib rium with avail able for est
cover and frag men ta tion. It is doubt ful
whether the spe cies could ever re turn to its
higher his tor i cal lev els. In highly al tered
land scapes such as BCR 13, it will be vi tal to
con serve ex ist ing nat u ral hab i tat.

In BCR 12, for est man age ment could have 
an im por tant ef fect on rap tor pop u la tions,
but lit tle sys tem atic mon i tor ing of lo cal and
land scape-level ef fects of tim ber har vest
has taken place in this re gion.  Be cause data
from the noc tur nal owl sur vey are only
avail able for a short pe riod, they are not yet
able to eval u ate the sig nif i cance of trends
which sim ply re flect short-term changes in
food abun dance (see Badzinski p. 17).

Sev eral rap tor spe cies as so ci ated with
aquatic eco sys tems de clined in the 1960s
and 1970s be cause of pes ti cides and other
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con tam i nants in the Great Lakes. Bald Ea -
gles (Haliaeetus leucocephalus) have since
in creased in num bers, al though metal poi -
son ing may still be a prob lem for pairs
breed ing in the south ern Great Lakes re gion 
(see Badzinski p. 19). 

Most rap tor spe cies in On tario seem to be
do ing fairly well, but ad e quate mon i tor ing
has re ally only taken place in the south ern
and cen tral part of the prov ince. 

Quebec

Que bec is com prised of six BCRs; BCR 3
(Arc tic Plains and Moun tains), 7 (Taiga
Shield and Hud son Plains), 8 (Bo real
Soft wood Shield), 12 (Bo real Hard wood
Tran si tion), 13 (Lower Great Lakes/
St. Law rence Plain), and 14 (At lan tic
North ern For est). 

Lit tle in for ma tion ex ists on re cent trends
in rap tors in Que bec. This, in part, re flects
the re mote ness of much of the re gion which 
makes it lo gis ti cally dif fi cult to sur vey birds.
In both On tario and Que bec, the main land 
use ac tiv i ties af fect ing rap tors are ag ri cul -
ture, for estry, ur ban iza tion and in dus try. Ag -
ri cul tural in ten si fi ca tion, in clud ing drain age 
of wetlands and re moval of woodlots, as
well as prac tices such as pes ti cide use, may
af fect rap tor pop u la tions. Changes in farm -
ing sys tems, such as a switch from mixed
live stock and crop ping to mono cul ture
rowcrops, may also af fect some spe cies; for
ex am ple, Amer i can Kes trel may be de clin -
ing be cause of loss of pas ture. In north ern
re gions, for est har vest ing is chang ing spa tial
pat terns of for est age dis tri bu tions, tree spe -
cies com po si tion and frag men ta tion pat -
terns. While this may be ben e fi cial for some 
spe cies (e.g., North ern Hawk Owl or Amer -
i can Kes trel), it may be det ri men tal for oth -
ers (e.g., Barred Owl or Bo real Owl).
Hy dro-electric dams in north ern On tario
and Que bec may dis place some rap tor spe -
cies as flood ing causes per ma nent for est
loss; this could have cu mu la tive ef fects on
rap tors. 

 In the fu ture, mi gra tion data from the
Tadoussac Bird Ob ser va tory may pro vide
an im por tant source of in for ma tion on rap -
tor pop u la tions in Que bec (see Ibarzabal p.
39). Be cause the cur rent run of data is short, 

anal y ses can not yet de tect any trends in
rap tors. How ever, the Études des pop u la -
tions d’Oiseaux du Qué bec (ÉPOQ)
check-list sur vey does pro vide use ful in for -
ma tion on rap tors and other bird spe cies.
While no re cent sta tis ti cal anal y ses have
been un der taken, the fol low ing gen eral re -
sults (J. Larivée, pers. comm.) will pro vide
an in di ca tion of rap tor trends in Que bec.  

Of the 15 di ur nal rap tors for which re sults
were avail able (1980–2001), only two
showed signs of a de crease; the Os prey de -
creased from 14.6% fre quency of oc cur -
rence in 1980 to 7.4% in 2001, and
Amer i can Kes trel de creased from 20.8% to
18%. ÉPOQ is con sid ered to be a re li able
in di ca tor of de clin ing pop u la tions (Dunn et
al. 1996).  

The in crease in many spe cies is likely due
to their re cov ery fol low ing the ban on DDT 
in the early 1970s and, to a lesser ex tent, a
com bi na tion of ex panded cov er age of the
prov ince by ÉPOQ and in creases in num -
bers of ob serv ers and ob server ef fort. For
ex am ple, the ap par ent slow in crease in
Golden Ea gles may be re lated to ob server
ef fort, but the steady in crease in
Sharp-shinned Hawk sight ings (from 5.2%
in 1980 to 9.2% in 2001) is cor re lated to the 
in creas ing num ber of bird feed ers, and a
strong in crease in Mourning Dove num -
bers. In creases de tected by ÉPOQ in clude
Tur key Vul ture (from 2.0% in 1991 to 10%
in 2001), Bald Ea gle (from 0.1% in 1980 to
3.5% in 2001) and Pere grine Fal con (from
1.2% in 1980 to 2.9% in 2001).

Al though North ern Gos hawk showed an
in crease of 1% per year from 1980-2001,
this ap pears to re flect the growth por tion of
this spe cies’ 10-year pop u la tion cy cle; the
pop u la tion low oc curred from 1986-1990,
with the peak in 1999.  ÉPOQ  also showed
signs of a pop u la tion cy cle in Rough-legged
Hawk (with lows in 1985, 1988, 1995 and
1998 and peaks in 1987, 1992, 1996 and
2000) that prob a bly re flects cy cli cal
changes in food sup ply.  No ap par ent
change oc curred in North ern Har rier or
Mer lin pop u la tions.

Sep a rate anal y ses of the ÉPOQ data to dif -
fer en ti ate rap tor pop u la tion trends in the
north of Que bec (north of 47°N) from those 
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in the south (be tween 45°N and 47°N)
show very in ter est ing dif fer ences.  Five
main pat terns are ap par ent:

1) pop u la tions in creas ing in both the
north and south at sim i lar rates (Tur key
Vul ture);

2) pop u la tions in creas ing in the north but
sta ble or slightly in creas ing in the south
(Bald Ea gle, North ern Gos hawk,
Sharp-shinned Hawk, Golden Ea gle,
Pere grine Fal con);

3) pop u la tions in creas ing and more abun -
dant in the south, and no change in the 
much lower pop u la tion lev els in the
north (Coo per’s Hawk);

4) pop u la tions in creas ing and more abun -
dant in the south, and much lower pop -
u la tions in creas ing less mark edly in the
north (Red-shouldered Hawk); and

5) pop u la tions de clin ing in the south, and
in creas ing or sta ble in the north (Amer i -
can Kes trel, North ern Har rier).

Some ex cep tions oc curred, most no ta bly
for Red-tailed Hawk where abun dance was
sim i lar in north and south, but a re cent in -
crease in north ern pop u la tions was de -
tected.  ÉPOQ data also al low the track ing
of spe cies that are ex pand ing their ranges. 
For ex am ple, the Tur key Vul ture has al ways
been more abun dant in the south, but
ÉPOQ data in di cate that it be gan to in vade
north ern Que bec in the early 1990s and
that the cur rent rate of in crease in the north
and the south is sim i lar.

The de cline in Amer i can Kes trel was very
pro nounced in south ern Que bec,  es pe -
cially over the last ten years, whereas the
trend in the north has been pos i tive over the 
last seven years.  It is pos si ble that de clines
in the south are re lated to changes in ag ri -
cul ture (loss of pas ture or pes ti cide use)
while in the north, clear-cuts cre ated by
tim ber har vest may have in creased suit able
hab i tat.  

Var i ous bi ases of cov er age can also be ex -
am ined eas ily us ing ÉPOQ data; the over all
pos i tive trend in Bald Ea gle pop u la tions is
due to the ap par ently in creas ing north ern
pop u la tion, whereas there is lit tle change in
the south.  It could be ar gued that counts
from two hawkwatches (Tadoussac and
Observatoire Raoul-Roy at Saint-Fabien)

where in ten sive ob ser va tions be gan in the
1990s, could strongly bias these north ern
counts. How ever, re mov ing the check lists
from these hawkwatches had lit tle af fect on
the pat tern of pop u la tion change.  These re -
sults dem on strate that the ÉPOQ data cer -
tainly merit ex ten sive fur ther sta tis ti cal
in ves ti ga tion and dis cus sion.

At lan tic Prov inces

Two of the four BCRs in the At lan tic Re gion 
are pre dom i nantly for ested (BCR 8, Bo real
Soft wood Shield and 14, At lan tic North ern
For est; New Bruns wick is 85% for ested)
[Labrador’s BCRs 3, Arctic Plains and
Mountains and 7, Taiga Shield and Hudson
Plains are not forested].  As in other re gions,
tim ber har vest is al ter ing the com po si tion
and dis tri bu tion of var i ous for est
hab i tats.  The sup ply of older for ests in New
Bruns wick is be ing re duced through for est
har vest ing (N.B. Dept. Nat. Res. 1995), and
the pro por tion of hard wood is in creas ing at
the ex pense of soft woods.  

While New Bruns wick has im ple mented
guide lines to main tain min i mum ar eas of
old for est hab i tats (N.B. Dept. Nat. Res.
2000), the im pact of the above changes on
for est rap tors is poorly un der stood.  Ef forts
to re fine the guide lines for sup ply, spa tial
con fig u ra tion and def i ni tion of old hab i tats
are be ing un der taken in con junc tion with
mon i tor ing of some of the rap tor spe cies af -
fected.  Both the Noc tur nal Owl Sur vey and 
the For est Hawk Sur vey were ini ti ated in
the Maritimes for this pur pose.

Other than Pere grine Fal con sur veys in
New found land and Lab ra dor (see Brazil
p. 56), few long-term rap tor mon i tor ing
pro grams oc cur in this re gion. Barred Owls
have been stud ied to some ex tent through a 
nest box pro gram in Nova Sco tia, as well as
a nest pro ject in two New Bruns wick study
ar eas. There have also been some at tempts
by nat u ral ists and birders, like Stu art Tingley 
and Brian Dalzell, to find and con duct
counts of mi grat ing rap tors at con cen tra tion 
points such as heights of land and
coast lines.

Bald Ea gles and Os prey have in creased in
abun dance in the Maritimes to the point
where the Os prey was re moved from the
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New Bruns wick En dan gered Spe cies list in
1996.  In re cent years, new rap tor spe cies
have been con firmed as breed ing spe cies in 
At lan tic Can ada: seven Coo per’s Hawk and 
three Red-shouldered Hawk nests were
doc u mented in New Bruns wick
(1998–2001). In 2001, Red-shouldered
Hawks were ob served on three of ten
transects in south west ern New Bruns -
wick, and North ern Hawk Owls were found 
nest ing in Cape Breton in the late 1990s
(Lauff 1997).  This may in di cate that pop u -
la tions of these spe cies are ex pand ing into
the re gion.�

Ac knowl edge ments
Thanks to Ursula Banasch, Su zanne Carrière, Gordon
Court, Geoff Holroyd, Stu art Hous ton, Ju dith Ken nedy,
Jacques Larivée, Scott Makepeace and Dave Stepnisky
for their valu able com ments on ear lier drafts of this
over view. 

Ref er ences
Blackburn, I.R., A.S. Harestad, J.N.M. Smith, S. Goodwin, 

B. Hentze, and C.B. Lenihan. 2001. Pop u la tion
as sess ment of the North ern Spotted Owl in Brit ish
Co lum bia 1992-2001.  Ministry of Water Land and Air
Protection.
http://wlapwww.gov.bc.ca/wld/documents/spowtrend_
1992-2001.pdf.

Bradley, N.L., A.C. Leopold, J. Ross and W. Huffaker.
1999. Phenological changes re flect cli mate change in
Wis con sin. Pro ceed ings of the Na tional Acad emy of
Sci ences 96: 9701-9704.

Brown, J.L., S-H. Li and N. Bhagarbati. 1999.  Long-term
trend to ward ear lier breed ing in an Amer i can bird: a
re sponse to global warm ing? Pro ceed ings of the
Na tional Acad emy of Sci ences 96: 5565-5569.

Caro, T.M., and G. O’Doherty. 1999. On the use of
sur ro gate spe cies in con ser va tion bi ol ogy.  Con ser va tion 
Bi ol ogy 13: 805-814.

Duncan, J.R., and P.A. Duncan. 1998. North ern Hawk
Owl Surnia ulula  in “The Birds of North Amer ica, No. 
356” (A. Poole and F. Gill, ed s). The Academy of
Natural Sciences, Philadelphia, and the American
Ornithologists’ Union, Washington, D.C.

Dunn, E., J. Larivée, and A. Cyr. 1996. Can Check list
Pro grams Be Used to Mon i tor Pop u la tions of Birds
Re corded Dur ing the Mi gra tion Sea son? Wil son Bull.
108(3):540-549.

Grossman, S. and S. Hannon. 2001. Rap tor re sponses to
land scape level changes in hab i tat char ac ter is tics in the
as pen park land of cen tral Al berta.   Ab stracts, Rap tor
Re search Foun da tion meet ing, Win ni peg, Oc to ber
2001. 

Hous ton, C.S. and M.J. Bechard. 1983. Trees and the
Red-tailed Hawk in south ern Sas katch e wan.  Blue Jay
41: 99-109.

Hughes, L. 2000. Bi o log i cal con se quences of global
warm ing: is the sig nal al ready ap par ent? Trends in
Ecol ogy and Evo lu tion 15: 56-61.

Kirk, D.A. and J. Duncan. 1996. Update report on the
status of the Great Gray Owl in Canada. COSEWIC,
Ottawa.

Kirk, D.A., and C. Hyslop. 1998. Pop u la tion sta tus and
re cent trends in Ca na dian rap tors: a re view.  Bi o log i cal
Con ser va tion 83: 91-118.

Lauff, R.F. 1997. Range expansion of Northern Hawk
Owls (Surnia ulula) and Boreal Owls (Aegolius funereus)
in Nova Scotia. Pp. 569-571 In “Biology and
Conservation of the Owls of the Northern
Hermisphere” (J.R. Duncan, D.H. Johnson and T.H.
Nicholls, eds.). USDA Forest Service Gen. Tech. Rep.
NC-190.

New Bruns wick Dept. Nat u ral Re sources and En ergy.
1995. Man age ment of For est Hab i tat in New Bruns wick. 
Unpub. Rep., New Bruns wick Dept. Nat u ral Re sources
and En ergy: 40 p.

New Bruns wick Dept. Nat u ral Re sources and En ergy.
2000. A Vi sion for New Bruns wick for ests: goals and
ob jec tives for Crown land man age ment. New Bruns wick 
Dept. Nat u ral Re sources and En ergy: iii + 44 p.
http://www.gnb.ca/0078/vi sion.htm.

New ton, I. 1979. Pop u la tion ecol ogy of rap tors.  Buteo
Books, Vermillion, SD.

Schmutz, J. K. 1989.  Hawk oc cu pancy of dis turbed
grass lands in re la tion to mod els of hab i tat se lec tion.
Con dor 91: 362-371.

Schmutz, J.K., C.S. Hous ton, and S.J. Barry. 2001. Prey
and re pro duc tion in a metapopulation de cline among
Swainson’s Hawks, Buteo swainsoni.  Ca na dian
Field-Naturalist 115: 257-273.

Simberloff, D. 1998. Flag ships, um brel las, and key stones:
is sin gle-species man age ment passé in the land scape
era? Bi o log i cal Con ser va tion 83: 247-257.

Population trends in raptors from
the Breeding Bird Survey 
Ì C.M. Downes, CWS National Wildlife Research
Centre, Ottawa, ON K1A 0H3;
Connie.Downes@ec.gc.ca

The North American Breeding Bird Survey
(BBS) is a large-scale avian survey program
initiated in 1966 to monitor the status and
trends of breeding bird populations across
the United States and Canada. The BBS
consists of randomly selected, 40-km routes 
established along roadsides that are
surveyed once annually by skilled
volunteers and professional biologists. BBS
routes are not ideal for surveying raptors as
the routes are concentrated in southern
Canada resulting in poor coverage of this
group’s boreal and arctic ranges.
Furthermore, raptor species that breed
before June (when the survey takes place)
or that are nocturnal, secretive or widely
dispersed are not well-sampled by the BBS.
However, despite these deficiencies, the
BBS is still considered a useful source of
information on raptor trends, and, in the
past, the results have been shown to be
consistent with trends from other survey
methodologies (e.g. Kirk and Hyslop 1998).
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Species First year - 2000 1971-1980 1981-1990 1991-2000
Area Trend Pa N TrendP N TrendP N TrendP N

Turkey Vulture
Canada 12.5 * 68 17.9 23 -5.8 60
Boreal Hardw ood Transition 16.0 24 2.5 21
Low er Great Lakes/St. Law rence Plain 10.8 n 32 -11.1 29

Osprey
Canada 0.3 105 -4.7 30 -6.9 38 6.8 68
Northern Rockies -2.9 23
Atlantic Northern Forest -1.4 40 -4.9 18 -1.6 21 -4.4 26

Bald Eagle
Canada 2.2 68 2.9 16 1.7 54
Northern Pacif ic Rainforest 4.8 21 -2.5 16

Northern Harrier
Canada -4.6 * 282 -0.9 100 -7.1 * 118 -2.9 183
Boreal Taiga Plains -10.0 * 45 -12.3 n 19 -4.2 27
Prairie Potholes -3.6 n 116 -1.3 46 -3.3 45 -0.9 86
Boreal Hardw ood Transition 0.0 23
Low er Great Lakes / St. Law rence Plain -3.4 50 7.4 24 3.9 n 18 -14.0 * 36
Atlantic Northern Forest 6.8 35 -0.9 18 -0.7 18

Sharp-shinned Hawk
Canada 10.6 48 -2.0 23

Cooper’s Hawk
Canada -7.0 31

Northern Goshaw k
Canada -2.6 15

Red-shouldered Haw k
Canada 4.6 21

Broad-winged Haw k
Canada 3.9 * 100 8.7 27 -6.5 33 7.2 42
Boreal Hardw ood Transition 2.3 44 18.8 18 -3.5 16 12.0 * 21
Atlantic Northern Forest 3.6 24

Sw ainson’s Hawk
Canada -1.2 121 4.0 39 -0.7 51 -7.1 * 84
Prairie Potholes -2.4 107 6.2 n 38 -2.5 47 -6.8 * 78

Red-tailed Haw k
Canada 2.6 n 349 -5.1 n 93 1.4 142 1.5 272
Boreal Taiga Plains 0.3 74 -3.5 34 3.8 62
Great Basin 10.7 n 20 3.9 17
Northern Rockies 5.3 30 6.4 25
Prairie Potholes 4.2 * 103 -4.5 32 0.1 44 1.3 88
Boreal Hardw ood Transition 0.3 21 2.1 17
Low er Great Lakes / St. Law rence Plain -5.6 * 47 0.2 19 3.0 21 -13.3 * 34
Atlantic Northern Forest 5.4 24

Ferruginous Haw k
Canada 5.0 25 -6.0 18
Prairie Potholes -0.3 25 -0.8 * 18

American Kestrel
Canada 0.6 383 8.1 n 156 -1.0 170 0.6 271
Boreal Taiga Plains 3.9 69 -4.2 21 13.0 * 28 7.0 * 55
Boreal Sof tw ood Shield -6.2 * 23 -5.3 16
Great Basin 6.6 21 -7.9 15
Northern Rockies 1.9 30 11.1 * 18 -15.5 16 3.8 23
Prairie Potholes 2.1 66 14.7 19 -1.0 28 -1.9 47
Boreal Hardw ood Transition -0.9 55 15.8 * 21 0.7 26 -3.3 38
Low er Great Lakes / St. Law rence Plain 2.0 62 14.8 33 -5.6 32 -5.0 47
Atlantic Northern Forest 1.0 54 4.0 20 -3.8 24 8.1 31

Merlin
Canada 2.7 85 3.1 * 57
Boreal Taiga Plains -0.3 23 4.7 * 17
Prairie Potholes 10.8 30 9.5 * 20

Great Horned Ow l
Canada -5.6 * 133 17.6 32 -4.6 * 59 4.8 64
Boreal Taiga Plains -18.9 * 31 -30.9 17
Prairie Potholes 4.1 n 68 9.5 30 8.6 39
Low er Great Lakes / St. Law rence Plain -7.9 15

Barred Owl
Canada -2.1 24
Atlantic Northern Forest -2.1 16

Short-eared Owl
Canada -20.7 35
Prairie Potholes -23.1 26

Table 2. Summary of Breeding Bird Survey trends for raptors for Canada, and by Bird
Conservation Region.

 “Trend” is the mean an nual per cent change in bird pop u la tions. “N” is the to tal num ber of routes used to cal cu late the
trends. “P” gives the sta tis ti cal sig nif i cance of the trend (*=P<0.05, n=0.05<P<0.15). The first col umn shows trends
for the whole pe riod of cov er age: trends were cal cu lated for the pe riod 1967–2000 for Can ada and the At lan tic North -
ern For est and 1969-2000 for all other Bird Con ser va tion Re gions. The other three col umns show trends in each of the
most re cent three de cades. 



Trends are re ported only for those spe cies
and re gions that had data from a min i mum
of 14 BBS routes and 40 in di vid u als (Ta ble
2). Trends with sam ple sizes close to this
min i mum should, there fore, be in ter preted
with cau tion.

When BBS re sults were pooled for the
whole of Can ada (up to the year 2000)
there was suf fi cient in for ma tion to cal cu late 
long-term trends for 14 spe cies of di ur nal
rap tors and three owl spe cies. Where sam -
ple size al lowed, trends were also cal cu -
lated for biogeographic ar eas (Bird
Con ser va tion Re gions) and in each of the
last three de cades. 

Among the long-term trends for Can ada,
more spe cies had pos i tive (10) than neg a -
tive (7) trends, but only five of these were
sta tis ti cally sig nif i cant. A non-significant
trend with a suf fi ciently large sam ple size in -
di cates that there is no con sis tent change in
the pop u la tion; small sam ple sizes have
data that are too vari able to char ac ter ise a
pop u la tion trend.

Ac cord ing to the BBS, the Tur key Vul ture
is in creas ing in the over all anal y sis for Can -
ada (Ta ble 2) and in the Lower Great
Lakes/St. Law rence Plain. In the Bo real
Hard wood Tran si tion, the only other BCR
for which a trend could be cal cu lated, the
Tur key Vul ture pop u la tion ap peared sta ble; 
how ever, the sam ple size is small and this
re sult should be treated with cau tion.

Trends for both Os prey and Bald Ea gle
were not sta tis ti cally sig nif i cant in any time
pe riod or geo graphic unit, al though sam ple
sizes were suf fi ciently large in Can ada over -
all and sev eral BCRs to sug gest that the pop -
u la tions are sta ble.

North ern Har rier de creased sig nif i cantly
over the long-term in Can ada, the Bo real
Taiga Plains and the Prai rie Pot holes, and
these de clines were re flected in the 10-year 
trends. Pop u la tions showed no con sis tent
sign of change in any of the other BCRs for
the full pe riod of the sur vey. Sig nif i cantly
de creas ing 10-year trends oc curred in the
Bo real Taiga Plains (1981-1990) and, most
re cently, in the Lower Great Lakes/St. Law -
rence Plain. 

Sam ple sizes for Sharp-shinned Hawk,
Coo per’s Hawk, North ern Gos hawk and
Red-shouldered Hawk were suf fi cient to
cal cu late only Can ada-wide trends for the
en tire sur vey pe riod. The re sults sug gest
that there were no con sis tent changes in
pop u la tions of these spe cies. How ever,
sam ple sizes were small for the lat ter two
spe cies and should be in ter preted with
cau tion.

Broad-winged Hawk pop u la tions showed 
a sig nif i cant in crease in Can ada over the
long-term and in the Bo real Hard wood
Tran si tion re gion dur ing the last ten years.
The non-significant trends in the other
BCRs and time pe ri ods sug gest there was no 
con sis tent change in pop u la tion. 

Re sults for the Swainson’s Hawk in di cate
a sta ble pop u la tion in Can ada over the long
term. In con trast, dur ing the last 10 years of
the sur vey the pop u la tions de clined sig nif i -
cantly in Can ada over all and in the Prai rie
Pot holes. 

Over the long-term, Red-tailed Hawks in -
creased sig nif i cantly in Can ada, the Great
Ba sin and the Prai rie Pot holes but de clined
in the Lower Great Lakes/St. Law rence
Plain. The sig nif i cant de cline seen in the
1991-2000 trend for the Lower Great
Lakes/St. Law rence Plain in con trast to the
two ear lier de cades sug gests that the
long-term trend in this BCR is a re sult of
changes in the last 10 years. Trends for the
other de cades show a mix ture of
non-significant pos i tive and neg a tive
trends, most with suf fi cient sam ple size to
in di cate there was no con sis tent change in
pop u la tion.

The trends for Ferruginous Hawk ap -
peared sta ble over all but showed a sig nif i -
cant de cline in pop u la tion over the last 10
years in the Prai rie Pot holes.

Amer i can Kes trels ap pear sta ble in Can -
ada over all, in creased dur ing the last two
de cades in the Bo real Taiga Plains but
showed a long-term de cline in the Bo real
Soft wood Shield. 

Mer lin pop u la tions ap pear to be do ing
well. They were sta ble in Can ada over the
long-term and showed sig nif i cantly in creas -
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ing pop u la tions dur ing the last de cade both
in Can ada over all and the two BCRs where
sam ple sizes were suf fi cient to cal cu late a
trend.

The Great Horned Owl showed a neg a -
tive long-term trend in Can ada and the Bo -
real Taiga Plains but an in crease in
pop u la tion in the Prai rie Pot holes.

Sam ple sizes for Barred Owl and
Short-eared Owl were suf fi cient to cal cu -
late trends only for the en tire sur vey pe riod
and only in Can ada and one other BCR.
These trends were not sig nif i cant in di cat ing
that the BBS could de tect no con sis tent
change in pop u la tions. 

The above re sults, with a few no ta ble ex -
cep tions, are con sis tent with those re ported 
in the more de tailed anal y sis by Kirk and
Hyslop (1998) us ing BBS and other data to
the mid-1990s. That study re ported sta ble
pop u la tions in North ern Har riers across
Can ada but a de cline in the Bo real Taiga
Plains re gion; the cur rent BBS re sults show
sig nif i cantly de creas ing pop u la tions both in
Can ada and in sev eral re gions. The mar -
ginal de cline of Red-tailed Hawk in the
Great Lakes/St. Law rence re gion noted by
Kirk and Hyslop  has con tin ued, with the
BBS re sults now show ing a large, sig nif i cant
de cline. They re ported Ferruginous Hawk
as sta ble or in creas ing, and, while BBS re -
sults con cur over the long-term, the cur rent
re sults de tect a sig nif i cant de cline in the
Prai rie Pot hole re gion dur ing the last de -
cade. Finally, the sig nif i cant long-term de -
cline in Great Horned Owl for Can ada
de tected by the BBS sharply con trasted
with the sta ble pop u la tion trend re ported
by Kirk and Hyslop (1998).

There are two pos si ble in fer ences from
these dif fer ences in re sults. One is that the
ad di tional years of BBS data (to 2000) clar i -
fied pop u la tion trends not yet ap par ent
dur ing the ear lier study. The other is that
these spe cies are not well-monitored by ei -
ther data set. Al though there are clearly de -
fi cien cies in the geo graphic cov er age of
rap tors by the BBS, the con sid er able vol -
ume of data for this group of birds can still
pro vide some use ful in sight into their pop u -
la tion trends.�
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Raptors at risk in Canada
Ì Mary Rothfels, CWS National Office, Gatineau,
QC  K1A 0H3; Mary.Rothfels@ec.gc.ca

The Committee on the Status of
Endangered Wildlife in Canada
(COSEWIC) updated its list of nationally at
risk species (endangered, threatened or of
special concern) in November 2002. Of the 
58 bird species and subspecies designated,
14 (24.1%) are raptors — eight owls, three
hawks and three falcons.

Four of the rap tors are en dan gered
(North ern Spotted Owl [Strix occidentalis
caurina], Bur rowing Owl [Athene
cunicularia], east ern pop u la tion Barn Owl
[Tyto alba], and West ern Screech-Owl
[Otus kennicotti macfarlanei]), two are
threat ened (Queen Char lotte Gos hawk
[Accipiter gentilis laingi] and anatum Pere -
grine Fal con [Falco peregrinus anatum]),
and eight are of spe cial con cern
(Short-eared Owl [Asio flammeus],
Flammulated Owl [Otus flammeolus], west -
ern pop u la tion Barn Owl [Tyto alba], West -
ern Screech-Owl [O. k. kennicottii],
Ferruginous Hawk [Buteo regalis],
Red-shouldered Hawk [Buteo lineatus],
and tundrius and pealei races of the Pere -
grine Fal con). 

Threats to these rap tors fol low a fairly con -
sis tent theme of hab i tat loss and deg ra da -
tion lead ing to lack of nest sites and prey.
For estry ac tiv i ties af fect the north ern
Spotted Owl, Queen Char lotte Gos hawk,
Red-shouldered Hawk and Flammulated
Owl. Ex panding ag ri cul ture and hous ing
de vel op ment have led to de clines in the
Barn Owl, Ferruginous Hawk and
Short-eared Owl, and pose an ad di tional
threat to the Flammulated Owl. Prey spe -
cies of many rap tors have de clined due to
pes ti cides and other chem i cals in the en vi -
ron ment, with these im pacts es pe cially well 
doc u mented for the anatum Pere grine
Fal con. 

No sin gle threat ac counts for the con tin -
ued de cline of the en dan gered Bur rowing
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An “En dan gered” spe cies is 
one that faces im mi nent
ex tir pa tion or ex tinc tion, a
“Threatened” spe cies is
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en dan gered if lim it ing
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and a “Spe cial Con cern”
(for merly “Vul ner a ble”)
spe cies has char ac ter is tics
that make it par tic u larly
sen si tive to hu man
ac tiv i ties or nat u ral events.



Owl, but lack of prey for nest ing owls and
their young is re duc ing pro duc tiv ity in the
breed ing grounds. More unique among
rap tors is the sit u a tion fac ing the Peale’s
Pere grine Fal con: loss of seabird prey on
coastal is lands as a re sult of pre da tion by in -
tro duced or in va sive mam mals. Limited
nest site avail abil ity for the Ferruginous
Hawk and Barn Owl is a threat that is more
eas ily ad dressed through pro vi sion of ar ti fi -
cial nest plat forms and boxes.

Na tionally en dan gered and threat ened
spe cies come un der the pur view of RE NEW, 
the na tional re cov ery pro gram. Na tional re -
cov ery teams are in place for the north ern
Spotted Owl, Bur rowing Owl, east ern Barn
Owl and anatum Pere grine Fal con. The sit u -
a tion of the north ern Spotted Owl, down to
100 pairs in Can ada (1998 es ti mate) and
de clin ing, is rel a tively bleak. Al though the
dis tri bu tion of the owl is better un der stood,
the im pact of for estry on old growth for est
hab i tat con tin ues, and the man age ment
plan that was de vel oped for the spe cies
does not meet the re quire ments of a re cov -
ery plan. 

The re main ing three re cov ery teams have
been very ac tive, with new re cov ery strat e -
gies in de vel op ment and good com mu nity
sup port for re cov ery pro grams. Op er a tion
Bur rowing Owl in Prai rie Can ada is one of
our coun try’s flag ship stew ard ship pro -
grams, with a broad net work of vol un teers
pro vid ing nest site pro tec tion and pop u la -
tion abun dance data, while the re search
mem bers of the re cov ery team con cen trate
on iden ti fy ing and mit i gat ing other threats
to this small owl. On a smaller scale, land -
own ers in south west ern On tario are par tic i -
pat ing in erect ing and mon i tor ing some 300 
nest boxes for Barn Owls in the hope of
boost ing the num ber of breed ing pairs of
this pe riph eral spe cies from 4–6 pairs to
more than 20 pairs. 

The hard-won re cov ery of the anatum
pere grine to sta ble or in creas ing pop u la tion 
lev els is the fea ture rap tor suc cess story.
Now that the goal and ob jec tives of the
1987 re cov ery plan have been met and the
sub spe cies has been down-listed from en -
dan gered to threat ened, the re cov ery team
is de vel op ing and im ple ment ing an up -

dated re cov ery strat egy that may lead to a
“spe cial con cern” des ig na tion in 2003.� 
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Ur ban Sharp-shinned Hawk
pro duc tiv ity in Que bec
Ì Joanna L. Coleman and Da vid M. Bird, Avian
Sci ence and Con ser va tion Cen tre, McGill Uni ver sity,
Ste-Anne-de-Bellevue, Que bec H9X 3V9;
joannalouisec@hotmail.com, bird@nrs.mcgill.ca

Be gin ning in the 1940s, Sharp-shinned
Hawk (Accipiter striatus) pop u la tions
de clined sharply, likely due to hunt ing, egg
col lec tion (Bildstein and Meyer 2000), and,
more im por tantly, the wide spread use of
DDT (Snyder et al. 1973). By the 1970s the
spe cies ap peared to have com pletely
re bounded (Bednarz et al. 1990), and it is
not cur rently listed in any category of risk
either pro vin cially or fed er ally. The
Sharp-shinned Hawk is likely one of the
most nu mer ous, though un com monly
seen, rap tors in the coun try (Kirk 1997).
Trend data in Ca na dian pop u la tions,
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how ever, are equiv o cal (Kirk et al. 1995;
Viverette et al. 1996; Kirk 1997; Kirk and
Hyslop 1998). There is no in for ma tion
about the size of spe cific breed ing
pop u la tions (prob a bly be cause their nests
are dif fi cult to find; Kirk 1997), and
count ing Ca na dian birds is vir tu ally
im pos si ble as they mix with birds from other 
re gions on the win ter ing grounds (Kirk et al.
1995). 

Still, pop u la tion num bers and trends are
in ferred from var i ous sources. Al though the
Breeding Bird Sur vey (BBS) is the most com -
pre hen sive method for mon i tor ing North
Amer i can landbird pop u la tions, its cov er -
age is lim ited to road side hab i tats, where
se cre tive for est-dwellers like accipiters are
un likely to be ob served (Kirk and Hyslop
1998). Christ mas Bird Count (CBC) to tals
may also be in flated by par tic i pants who
count birds at feed ers, a par tic u lar con cern
for Sharp-shinned Hawks that of ten hunt
around feed ers. This bias in creases at
higher lat i tudes, where feeder watch ers
make up a greater pro por tion of par tic i -
pants and more win ter ing birds visit feed -
ers. CBCs, then, are less re li able for
es ti mat ing trends in Ca na dian
Sharp-shinned Hawk pop u la tions than
else where (Dunn 1995). 

Most of the avail able in for ma tion about
Sharp-shinned Hawk pop u la tions co mes
from mi gra tion count data. Sharp-shinned
Hawks are rarely seen dur ing the breed ing
sea son, but mi grants ag gre gate along
well-used fly ways. North east ern pop u la -
tions have two main mi gra tory routes: the
in land route along the east ern most ridge of
the Ap pa la chians is mainly used by adults,
while ju ve niles tend to fol low the At lan tic
coast (Viverette et al. 1996). Look outs along 
these routes have been used as count ing
sites since the early 1900s. These counts
may be the most im por tant source of data
about many rap tor pop u la tions, but their
abil ity to dis cern trends has been ques -
tioned due to the bias in tro duced by vari -
able ob server ef fort be tween years and the
in flu ence of weather on mi gra tory be hav -
iour (Bednarz et al. 1990). How ever, when
com bined, the data from dif fer ent watch
sites ap pear to be valu able in di ca tors of
trends over long pe ri ods of time and large

geo graph ical ar eas (Bednarz et al. 1990; Ti -
tus and Fuller 1990). 

Kirk and Hyslop (1998) re viewed the pop -
u la tion trends and sta tus of nu mer ous Ca -
na dian rap tors ac cord ing to var i ous data
sources. Over all, Sharp-shinned Hawks in -
creased from the mid-1960s to the
mid-1990s, ac cord ing to the BBS and the
CBC, but de clined from 1985–1994, ac -
cord ing to the BBS. This par al lels a 92% de -
cline from 1979 to 1992 at Cape May Point, 
New Jer sey, and a 23% de cline for the same
pe riod at Hawk Moun tain, Penn syl va nia
(Viverette et al. 1996). While counts at
other east ern look outs also de clined, they
did not at sites west of the Great Lakes
(Kerlinger 1993). Since 1992,
Sharp-shinned Hawk counts at Cape May
Point have been on the rise. This may be a
sign that a sep a rate pop u la tion in the
Maritimes is re bound ing from the ef fects of 
spruce budworm out breaks and the as so ci -
ated pes ti cide spray ing in the late 1970s. 
Sharpshins there were af fected by de clines
in their song bird prey caused by the re -
duced avail abil ity of a broad spec trum of in -
sect food, as well as by loss of nest ing cover
due to wide spread de fo li a tion. On the
other hand, counts at Hawk Moun tain have 
con tin ued to de crease slightly (N. Bolgiano,
unpubl. data), which may cor rob o rate
some ev i dence of re cent de clines in Ca na -
dian pop u la tions (Kirk and Hyslop 1998).

Some of this de cline can be at trib uted to a
shift in overwintering pop u la tions to the
north of these look outs of more than 7% per 
year from 1979 to 1989 (Viverette et al.
1996). De clines were re ported along the
coastal route four years be fore a sim i lar
trend was no ticed at Hawk Moun tain
(Laura 1992) which may re flect a greater
ten dency for ju ve niles to change their mi -
gra tory pat terns  (Viverette et al. 1996), but
could also in di cate de creased pro duc tiv ity.
Bohall Wood et al. (1996) found higher lev -
els of DDE and PCBs (known to re duce pro -
duc tiv ity) in mi grants sam pled at east ern
look outs than at sites west of the Great
Lakes. The re duced avail abil ity of suit able
breed ing hab i tat as a re sult of ur ban iza tion,
for estry and/or for est ag ing is also a pos si ble
con trib ut ing fac tor (Viverette et al. 1996). 
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To as sess the ef fect of ur ban iza tion on
Sharp-shinned Hawk pro duc tiv ity, pa ram e -
ters of re pro duc tive suc cess were mea sured 
for 25 Sharp-shinned Hawk nests lo cated
be tween 1999 and 2001. The study area
was lo cated in south west ern Que bec, a re -
gion that has lost more than 75% of its for est
cover since set tle ment. The area is dom i -
nated by the city of Mon treal, which has less 
green space (only about 10% of which is
wooded) per per son than any other Ca na -
dian city (Gov ern ment of Can ada 1996). 

Overall nest ing suc cess was de ter mined
by di vid ing the num ber of suc cess ful nests
by the num ber of ac tive nests. A nest was
con sid ered ac tive if eggs were laid, a fe male 
in in cu bat ing pos ture was pres ent, or one or 
both mem bers of a pair ex hib ited de fen sive
be hav iours. Pu ta tive par ents were aged as
ma ture or im ma ture, based upon plum age.
When ever pos si ble, a pole-mounted mir ror 
was used to mea sure clutch size and hatch -
ing suc cess. The mean clutch size of 4.5 (Ta -
ble 3) was within the nor mal range (4–5) for
sharpshins breed ing in tem per ate cli mates
(Bildstein and Meyer 2000). Clutch size
may be af fected by hab i tat qual ity, and, at
least in the closely re lated Sparrowhawk (A.
nisus) in Eu rope, nests with more eggs
fledge more young (New ton 1991). 

Hatching suc cess is a valu able mea sure of
pop u la tion health, and this pop u la tion’s
mean rate is com pa ra ble to the high est val -
ues re ported for North Amer ica. Brood size
and the mean num ber of nest lings that
reached a bandable age (i.e., at least 12
days old) are also within the ranges mea -
sured for other Sharp-shinned Hawk
pop u la tions.

The rel a tively high per cent age of im ma -
ture breed ers is note wor thy. Year ling males

and fe males were al most equally likely to
breed, and pair ings be tween year lings oc -
curred fairly fre quently and did not tend to
re sult in de creased suc cess. Other stud ies
have found that pro duc tiv ity was lower for
pairs con tain ing year lings than for pair ings
be tween adults (Jacobs and Semo 1997),
and low est for pair ings be tween year lings
(New ton 1991). Higher pro por tions of
year ling breed ers are of ten ob served when
en vi ron men tal con di tions are es pe cially
con du cive to breed ing, i.e., abun dant food
sup ply and/or good hab i tat qual ity (New ton 
1979). A lon ger-term study might be able to
de ter mine whether the Mon treal pop u la -
tion con sis tently con tains more im ma ture
breed ers than other pop u la tions, and the
en vi ron men tal con di tions un der ly ing this
phe nom e non.  

Nesting suc cess, how ever, was fairly low
at 60.0% and dem on strated con sid er able
dis par ity be tween years (1999: 100%
[n=7]; 2000: 30.0% [n=10]; 2001: 62.5%
[n=8]). It is dif fi cult to in fer the rea sons for
this vari a tion in suc cess. Al though the nests
in 2000–2001 were more dis turbed in the
course of this study than they were in 1999
when nests were only ob served, care ful
anal y sis of the par tic u lar cir cum stances of
each fail ure sug gests that re searcher dis tur -
bance was not the cause. Weather con di -
tions were more likely im pli cated in the
in crease in nest fail ures, es pe cially in 2000.
In clem ent weather can re duce both prey
avail abil ity and the hunt ing ef fi ciency of
rap tors, while in creas ing their en ergy re -
quire ments and nest ling mor tal ity. Wet
weather has been linked to re duced pro -
duc tiv ity in Os preys (Pandion haliaetus)
(Odsjö and Sondell 1976), Black Ea gles
(Ictinaetus malayensis; Gar gett 1977) and
Sparrow hawks. In Mon treal, the sum mer of
2000 ar rived late and was char ac ter ized by
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Location Clutch % Hatching No. of nestlings % Immatures Yearling % Nesting Reference
size success (bandable) female/male pairs (%) success (range)

Montreal 4.5 85.1 3.8 (3.1) 30.0/26.3 16 60 (30-100)
Wisconsin 4.3 -3.6 28/11 5 Jacobs, unpub.data; Jacobs & Semo 1997

Scotland 15/18 6.3 Newton 1991

Oregon 4.6 70 0/0 -- 91.7 Reynolds & Wight 1978

Missouri 4.5 3.5 Wiggers & Kritz 1994

New Brunswick 87 0/0 -- 95 Meyer 1987

North America 3.9 2.7 Apfelbaum & Seelbach 1983

Table 3. Comparison of Sharp-shinned Hawk breeding parameters from Montreal to other North American locations.



un sea son ably cold tem per a tures and above 
av er age pre cip i ta tion (A. Julien, pers.
comm.). The dis par ity in nest ing suc cess be -
tween years of the study may be noth ing
more than an arte fact, as ev i denced by
healthy clutch sizes and hatch ing suc cess
rates.

Over all, our re sults do not in di cate a de -
cline in the Sharp-shinned Hawk pop u la -
tion in the Mon treal area. A wide range of
rap tors in clud ing Red-shouldered Hawks
(Buteo lineatus), East ern Screech-Owls
(Otus asio), Mis sis sippi Kites (Ictinia
mississippiensis) and Coo per’s Hawks
(A. cooperii) have been found to be equally
or more pro duc tive in ur ban ar eas than in
ru ral ar eas (Bloom and McCrary 1996;
Gehlbach 1996; Parker 1996; Rosenfield et 
al. 1996, re spec tively). While a short-term
pro duc tiv ity study may not pre dict
long-term trends in this pop u la tion, it pro -
vides base line data and po ten tial nest site
lo ca tions to serve as the start ing point for a
lon ger-term in ves ti ga tion.�
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Population trends of
Red-shouldered Hawks in Ontario
Ì Debbie S. Badzinksi, Bird Studies Canada, Port
Rowan, ON  N0E 1M0; dbadzinski@bsc-eoc.org

Although once the most common diurnal
raptor in deciduous forests of eastern North
America, the Red-shouldered Hawk (Buteo
lineatus) has experienced a dramatic,
continent-wide decline in the last century
(Crocoll 1994). In Canada, the
Red-shouldered Hawk is a rare to locally
uncommon breeding bird in southern
Ontario, southwestern Quebec, and
southern New Brunswick (Austen et al.
1994). It is listed as a species of Special
Concern in Canada and as Vulnerable in
Ontario. The latest population estimate for
Canada is 2000–5000 pairs (Kirk et al.
1995).

 The North Amer i can breed ing range of
the Red-shouldered Hawk ex tends south
from Mich i gan, On tario, Que bec, and New 
Bruns wick to the Gulf of Mex ico re gion of
the United States and cen tral Mex ico; On -
tario con sti tutes ap prox i mately 5% of the
to tal North Amer i can breed ing range
(Austen et al. 1994). Ninety per cent of
breed ing re cords for the Red-shouldered
Hawk in On tario are from the Lower Great
Lakes/St. Law rence Plain re gion, with a few
ad di tional breed ing lo ca tions in the Car o -
lin ian and South ern Bo real for ests. It is a
rare breeder in north ern On tario, al though
it may have ex panded its range north ward
in re cent years (Bird Studies Can ada,
unpub. data).

Red-shouldered Hawks oc cur in a broad
ar ray of North Amer i can for est types, but
they pre fer large tracts of ma ture to old
growth mixed for ests, es pe cially
bottomland hard wood ri par ian ar eas and
flooded de cid u ous swamps. This spe cies
re quires closed can opy for ests for suc cess -
ful re pro duc tion and is sen si tive to changes
in for est struc ture fol low ing tim ber har vest -
ing (Crocoll 1994). Fur ther more, re duced
can opy clo sure re sult ing from log ging prac -
tices tends to ben e fit Red-tailed Hawks
(Buteo jamaicensis), which may then dis -
place or out-compete Red-shouldered
Hawks in for est frag ments (Bryant 1986). 

Be cause of their de pend ence on large,
ma ture for ests, and the po ten tial for for est
man age ment prac tices to neg a tively af fect
the Red-shouldered Hawk, the On tario
Min is try of Nat u ral Re sources’ Wild life As -
sess ment Pro gram (OMNR-WAP) chose the
Red-shouldered Hawk as a key in di ca tor
spe cies of for est health. In re sponse, Bird
Studies Can ada in part ner ship with
OMNR-WAP ini ti ated the Red-shouldered
Hawk and Spring Wood pecker Sur vey in
1991. The pri mary ob jec tives of the sur vey
are to pro vide sta tis ti cally re li able pop u la -
tion trend data for Red-shouldered Hawks
(as well as Pil eated Wood peckers and Yel -
low-bellied Sap suckers) and to de ter mine
whether for est man age ment prac tices are
hav ing a neg a tive im pact on these spe cies
(Badzinski 2001). 

The Red-shouldered Hawk and Spring
Wood pecker Sur vey is a road side sur vey
that uses play back calls to elicit re sponses
from Red-shouldered Hawks. Through pas -
sive lis ten ing or vi sual ob ser va tions the pres -
ence of other rap tor and wood pecker
spe cies are doc u mented. The study area is
re stricted to de cid u ous or mixed for est hab -
i tat in cen tral On tario, the core breed ing
range of the Red-shouldered Hawk. Power
anal y ses have shown that with the cur rent
num ber of routes (N=93 in 2001), the sur -
vey is able to de tect any ma jor changes in
pop u la tion size of the Red-shouldered
Hawk due to for est man age ment prac tices
or other dis tur bances (Whittam and Fran cis
1999). 

To cal cu late an nual pop u la tion in di ces for
Red-shouldered Hawks from 1991-2001,
Pois son re gres sion mod els were used. This
ap proach was also used to es ti mate
long-term trends for the Red-shouldered
Hawk, as sum ing that the pop u la tion has
been chang ing by the same pro por tion in
ev ery year (see Badzinski 2001 for more
de tail). 

Pop u la tion trends of Red-shouldered
Hawks based on data col lected from the
Red-shouldered Hawk and Spring Wood -
pecker Sur vey from 1991-2001 showed
that de spite an nual fluc tu a tions, the pop u -
la tion has shown no sig nif i cant change and
thus ap pears to be sta ble (slope of +1.3%
per year, P = 0.15; Fig. 2). The sig nif i cant
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in creases in de tec tion of Red-shouldered
Hawks in 1995 and 1998 may be due to in -
creases in tape qual ity in those years (Fran -
cis 1999). Tape qual ity has been
stan dard ized since 1998, and there has
been lit tle change in pop u la tion in di ces
since that time. The high est den sity of
Red-shouldered Hawks oc curs in east ern
On tario, near Kingston (Fig. 3).

Long-term data (1967–2000) col lected
from the Breeding Bird Sur vey (BBS) in Can -
ada also show lit tle change in the
Red-shouldered Hawk pop u la tion
(+0.30%, N=21 routes; Sauer et al. 2001);
BBS data through out North Amer ica for the
same time pe riod in di cate a sig nif i cant pop -
u la tion in crease (+2.6% per year, N=809;
Sauer et al. 2001). How ever, it is im por tant
to re mem ber that BBS may not be an ef fec -
tive means of mon i tor ing Red-shouldered
Hawks be cause the birds are most con spic -
u ous, and thus most eas ily de tected, dur ing
their pre-incubation pe riod (late April to
early May in On tario), which is much ear lier 
than the June BBS sea son. 

Data from the Red-shouldered Hawk and
Spring Wood pecker Sur vey and other bird
sur veys sug gest that the Red-shouldered
Hawk pop u la tion in On tario is sta ble or in -
creas ing slightly. How ever, be cause of its
spe cific hab i tat re quire ments, it is un likely
this spe cies will ever re cover to his toric
abun dance. The con tin ued al ter ation of its
pre ferred hab i tat through for estry, and the
loss of for ests in gen eral due to ur ban iza tion 

re main threats. Con tinued mon i tor ing of
Red-shouldered Hawks and other for est
dwell ing rap tors is nec es sary to en sure that
pop u la tions re main sta ble.�
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Figure 2. Estimated annual indices for
Red-shouldered Hawk counts, 1991-2001.
95% confidence limits reflect differences to 2001.
Significant post-hoc year-to-year differences are
marked: +=P<0.10, *=P<0.05, **= P<0.01. 

Figure 3. Distribution of Red-shouldered Hawks (mean
number of hawks per route), 1991-2001.



The recovery of Bald Eagles in
Southern Ontario, 1980-2001
Ì Deb bie S. Badzinski, Bird Studies Can ada, Port
Ro wan, ON  N0E 1M0; dbadzinski@bsc-eoc.org 

Through out their range, Bald Ea gles
(Haliaeetus leucocephalus) have un der gone 
dra matic fluc tu a tions over the past two
cen tu ries. In Can ada, Bald Ea gles were
once com mon through out the Mar i time
Prov inces, the Pa cific coast, and around
large in land wa ter bod ies in Sas katch e wan,
Man i toba, and On tario. They were once
dis trib uted through out On tario from the
lower Great Lakes north ward to the tree
line (Austen et al. 1994), but to day are
com mon only in north ern On tario. In 1998, 
there were 1193 doc u mented ac tive nests
in north west ern On tario and 185 in
north east ern On tario, a con sid er able
in crease over the 719 and 85 nest ing
re cords re spec tively in 1990 (Grier et al.
1998). In south ern On tario, Bald Ea gles
have re cov ered from near ex tir pa tion in the
early 1960s to es tab lish a small, slowly
in creas ing pop u la tion (Badzinski 2001).

Prior to set tle ment in the early 18th cen -
tury, Bald Ea gles were abun dant along the
north ern shores of Lake Erie and Lake On -
tario (Brownell and Oldham 1980). An es ti -
mated 200 pairs nested from the Ot tawa
River to the lower Great Lakes and nest ing
den si ties were as high as one nest per mile
of shore line along Lake Erie (Weekes 1974). 
Loss of nest ing and for ag ing hab i tat,
through the clear ing of land for ag ri cul ture,
along with di rect hu man per se cu tion, led to 
a de cline in the Bald Ea gle pop u la tion in the 
south ern Great Lakes (Austen et al. 1994). 

The in tro duc tion of pro tec tive leg is la tion,
in clud ing the On tario Min is try of Nat u ral
Re sources’ Game and Fish Act in 1890, and
the Amer i can Bald Ea gle Act in 1940,
helped the south ern On tario ea gle pop u la -
tion re bound to ap prox i mately 100 pairs by
1950 (Weekes 1974). How ever, this re cov -
ery was short-lived, due to the in tro duc tion
of syn thetic chlo ri nated pes ti cides such as
DDT and PCBs into the Great Lakes aquatic
food chain. Bioaccumulation of DDT, and
its break down prod uct DDE, in the bod ies
of adult Bald Ea gles led to wide spread re -

pro duc tive fail ure through egg shell thin ning 
and em bryo death (Donaldson et al. 1999). 

Al though Can ada and the United States
se verely re stricted the use of DDT and tight -
ened reg u la tions for in dus trial chem i cal dis -
posal in the early 1970s (Neilson and
Pollock 2001), the ef fects lin gered on for
many more years (Brownell and Oldham
1980). In 1980, the Great Lakes Bald Ea gle
pop u la tion ex pe ri enced com plete re pro -
duc tive fail ure: there were only three ac tive 
nests along the north shore of Lake Erie in
that year, and no young were pro duced
(McKeane and Weseloh 1993). Bald Ea gles
were listed as na tion ally En dan gered from
1978–1984, af ter which COSEWIC de ter -
mined they were ‘Not At Risk’ due to the
large, healthy pop u la tions of Bald Ea gles
along the west coast and in the bo real re -
gion of Can ada (Neilson and Pollock 2001).
In On tario, the Bald Ea gle re tains the pro -
vin cial En dan gered spe cies sta tus it re -
ceived in 1973.

The South ern On tario Bald Ea gle Mon i -
toring Pro ject, ini ti ated in 1983, is a co op er -
a tive ven ture of the On tario Min is try of
Nat u ral Re sources, Ca na dian Wild life Ser -
vice, Bird Studies Can ada, com mu nity or -
ga ni za tions, land own ers, and vol un teer
nest mon i tors. Ev ery year, land own ers and
vol un teer nest mon i tors col lect valu able
data on Bald Ea gle nest ing chro nol ogy, ac -
tiv ity and pro duc tiv ity (mean num ber of
chicks pro duced per nest), which al lows bi -
ol o gists to mon i tor the sta tus of the
pop u la tion. 

In ad di tion, from 1983–1999 ev ery ea glet 
within the study area was weighed, mea -
sured, and banded; blood and feather sam -
ples were taken from ea glets be tween
1990-1999 to mon i tor lev els of con tam i -
nants and heavy met als. Data col lected
from these field stud ies showed that by the
mid-1990s, lev els of con tam i nants had de -
clined dra mat i cally (Donaldson et al.
1999). Co in ci dent with the de cline in con -
tam i nants, the num ber of ac tive nests and
pro duc tiv ity  in creased, and the gen eral
health of the Great Lakes Bald Ea gle pop u -
la tion im proved (Figs. 4 and 5).
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In 2001, 33 ea glets were pro duced from
22 ac tive nests, a sig nif i cant im prove ment
since 1980 (Fig. 4, Ta ble 4). There was high
an nual vari a tion in nest ing pro duc tiv ity
from 1980–1995, but over all, pro duc tiv ity
in creased dur ing that pe riod (Fig. 5). Dur ing 
the last five years, nest ing pro duc tiv ity ap -
pears to have sta bi lized at 1.4–1.5 fledg -
lings per ac tive nest, which is likely
suf fi cient to main tain a sta ble pop u la tion.
Cur rently, most of the Bald Ea gle nests in
south ern On tario (59%) are lo cated along
the north shore of Lake Erie, but the spe cies
has not yet re turned to the north shore of
Lake On tario, prob a bly due to a lack of suit -
able hab i tat away from hu man
de vel op ment.

Fu ture pros pects for the re cov ery of Bald
Ea gles in south ern On tario are pos i tive, but
there are con tin u ing con cerns about the
long-term vi a bil ity of the pop u la tion. Bald
Ea gles in south ern On tario ap pear to have
short ened life spans of 8–11 years, com -
pared with up to 30 years in other pop u la -
tions (Whittam 2000). A pos si ble
ex pla na tion for the short ened life span of
Great Lakes ea gles could be heavy metal
poi son ing. In the last few years, sev eral Bald 
Ea gles found dead in On tario have had el e -
vated lev els of both mer cury and lead in
their bod ies. Long-term ex po sure to such
con tam i nants can limit re pro duc tive ca pa -
bil i ties, al ter be hav ior and im pair for ag ing

abil i ties, in crease sus cep ti bil ity to dis ease,
and even re sult in death. De ter mining
whether long-term heavy metal ex po sure is
re spon si ble for de creased lon gev ity is one
of the main is sues the South ern On tario
Bald Ea gle Mon i toring Pro ject will ad dress
in the fu ture.�
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Figure 4.  Number of active Bald Eagle nests
in southern Ontario (bars), and the total
number of eaglets produced (dots) from
1980-2001. 
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Figure 5. Productivity (mean number of
chicks fledged per active nest) of Bald
Eagles in southern Ontario between 1980
and 2001.
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The Bald Ea gle pop u la tion in New
Bruns wick
Ì Rudy Stocek, Mar i time For est Ranger School,
Fred er ic ton, NB E3C 2G6; rstocek@mfrs.nb.ca

New Bruns wick has an ex pand ing Bald
Ea gle pop u la tion made up of both breed ing
and win ter ing birds. The north ern Bald
Ea gle (Haliaeetus leucocephalus alascanus)
is the res i dent spe cies, and the much less
fre quent south ern va ri ety (H. l.
leucocephalus) is part of the sum mer ing
pop u la tion. Ea gles spend ing the sum mer in
the prov ince in clude breed ing adults, 
non-breeding adults, immatures
(subadults), and later in the sea son, ju ve nile
birds. Most sum mer ing birds are seen along
the Bay of Fundy and the larger rivers and
lakes of the south west ern coun ties. Fewer
ea gles are seen to the east or to the north,
in clud ing Northumberland Strait (Gulf of St. 
Law rence) and the Bay of Chaleur. The
win ter ing pop u la tion in cludes all age
classes.

The Bald Ea gle was never a com mon bird
in the prov ince. How ever, dur ing the 1930s 
and ’40s, 20 to 30 ea gles were re port edly
seen daily dur ing the sum mer on the wa ter -
fowl breed ing grounds in cen tral New
Bruns wick (around Grand Lake in the Saint
John River drain age). Banding re turns sug -
gested that most of these birds were ju ve -
niles of the south ern sub spe cies, wan der ing 
north af ter ear lier fledg ing fur ther south

(e.g., from Florida). Very few nests were re -
ported then or be fore in the prov ince
(Squires 1952), and, as ea gle num bers de -
creased, few nest ing sites con tin ued to be
ac tive (Squires 1976). The de crease in the
nest ing suc cess of the south ern Bald Ea gle
likely con trib uted to the sum mer de cline in
New Bruns wick (Stocek 1979).

The Bald Ea gle was put on the first pro vin -
cial en dan gered spe cies list in 1976 be -
cause of  its low num bers and sparse
breed ing ar eas. Ae rial sur veys were con -
ducted from 1974 to 1998 to as sess re pro -
duc tion and sta tus. An nual sur veys in April
from low-flying air craft as sessed the oc cu -
pancy of ea gle breed ing ar eas, fol lowed by
one or two mid-summer ae rial vis its to de -
ter mine suc cess and pro duc tiv ity. Ad di -
tional ground sur veys (of ten in volv ing
vol un teers) were con ducted from 1999 to
2001.

One hun dred and thirty-eight breed ing
ar eas, with 163 nest sites, were re corded in
New Bruns wick be tween 1974 and 2001. 
The ma jor ity of nest ing ea gles are at tracted
to the south west ern part of the prov ince
(Fig. 6).
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Reproductive Parameter Value
Number of occupied territories: 27

Lake Erie 16
Lake Huron 4
Detroit River 2
Lake St. Clair 1
St. Lawrence River 1
Inland – eastern Ontario 3

Number of active nests 22
Number of successful nests 20 (91%)
Nests that fledged 1 young 7
Nests that fledged 2 young 13
Nests that fledged 3 young 0
Total number of young produced 33
Young/occupied territory 1.2
Young/successful nest 1.6
Productivity (young/active nest) 1.5

Table 4. Summary of Bald Eagle nesting activities
in Southern Ontario in 2001.

Figure 6. The province of New Brunswick
showing the number of Bald Eagle breeding
areas by county, 1974–2001. The two
Charlotte County values (25 and 23) represent
mainland and marine locations. The largest marine
island in the Bay of Fundy is Grand Manan.



The num ber of oc cu pied nests (Fig. 7) in -
creased steadily from the 15 nests seen in
the mid 1970s  to 68 in 1998. A change in
nest oc cu pancy is par tic u larly ev i dent dur -
ing the 1990s, when the num ber of breed -
ing pairs was in creas ing more rap idly. Nest
suc cess for most years was well above 50%,
av er ag ing 67% an nu ally for the 25-year pe -
riod (Fig. 8) with no ap par ent trend.
Ground sur veys from 1999 to 2002 de -
tected a suc cess rate from 74–83% for 177
nests. Sprunt et al. (1973) es ti mated that, to
main tain a sta ble pop u la tion, at least 50%
of the breed ing pairs should rear a mean of
0.7 young an nu ally. Ma rine, estuarine,
riverine and lac us trine breed ing ar eas are
used for nest ing in the prov ince, and all
achieved re spect able pro duc tiv ity (Ta ble 5). 

The num ber of young per oc cu pied nest
(Fig. 9) oc ca sion ally rose above the 1.0
mark, av er ag ing 0.94 for the 25 years, com -
pared to 1.09–1.25 from ground sur veys.
Af ter an in crease in the young reared in the
1970s, there ap peared to be lit tle trend in
the data. Young per suc cess ful nest var ied
be tween 1.3 and 1.6 dur ing the sur vey pe -
riod. Ta ble 6 sum ma rizes these pop u la tion
pa ram e ters in 5-year in ter vals over the
25-year pe riod.

Bald Ea gles win ter ing in New Bruns wick
were in fre quent in the past with only an ec -
dotal re cords. In the early 1980s,  Jan u ary
counts by vol un teer ob serv ers us ing air craft
and other means tal lied less than 25 birds
per year in the south west ma rine area of the 
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Figure 7. The number of occupied Bald Eagle nests in New Brunswick, 1974–1998.

0

20

40

60

80

100

120

Year

Figure 8. The percent of successful Bald Eagle nests in New Brunswick, 1974–1998. 
The fifty percent success rate is designated.



prov ince (in clud ing Grand Manan Is land)
and the lower Saint John river val ley. Much
of the win ter ac tiv ity oc curs at the in shore
coastal ar eas of the Bay of Fundy west of
Saint John. The num ber of win ter ing ea gles 
seen along the large river sys tems is now in -
creas ing as rivers re main free of ice for lon -
ger pe ri ods. The avail abil ity of road-killed
and win ter-killed deer is also likely con trib -
ut ing to the grow ing win ter num bers.

An in crease in the rel a tive num bers of
win ter ing ea gles is also shown by Christ mas
Bird Count (CBC) re sults from 1978 to 1998  
(Fig. 10). This data was com piled from 3
coastal sites (Eastport-Campobello, St. An -
drews, Blacks Har bour) in south west ern
New Bruns wick where coastal is lands are
used as win ter roosts. Fifty to 100 birds have 
been counted on some of these is lands
(Ralph Eldridge, per sonal com mu ni ca tion).
This in crease is prob a bly  as so ci ated with
the con cur rent large in crease in salmon
aquaculture sites in the same area. Un til the 
prac tice was pro hib ited in 1998,
aquaculture op er a tors of ten put out their
culled salmon car casses as food for ea gles.
Land fills where the salmon are of ten com -
posted now at tract 30–50 birds a day. Over
100 birds were counted along the south -
west coast and is lands in Jan u ary 1992,
1994 and 1996. Ob ser va tions from both
vol un teers and bi ol o gists sug gest that be -
tween 200–300  win ter ing ea gles cur rently
use this area. Four ma jor feed ing sta tions in

nearby Maine showed an in crease in win ter 
Bald Ea gle  num bers from 66 in 1981–1982
to 274 in 1984-1985. Banding re sults
showed that some of the birds were from
New Bruns wick (McCollough 1986).

The dy nam ics of the ea gle pop u la tion in
New Bruns wick are likely in flu enced by a
va ri ety of hu man ac tiv i ties. Loss of breed ing 
hab i tat (par tic u larly due to for est har vest ing
and past road build ing), hu man dis tur -
bance, and shoot ing all re duced the num -
ber of breed ing ar eas. Even with
En dan gered Spe cies leg is la tion ea gle shoot -
ing con tin ues to day, al though it seems to be
con sid er ably re duced. Im ma ture ea gles are
prone to the ef fects of trap ping, elec tro cu -
tion, col li sion and ema ci a tion. Dis eases and 
par a sites have been noted in some ea gle
necropsies. Al though for est spray ing oc -
curred in New Bruns wick from 1952 to
1986, in clud ing the use of DDT/DDE un til
1968, there is no ev i dence that ea gles were
af fected; the few ea gle breed ing ar eas ac -
tive at the time of spray ing were not sit u ated 
in the spray zones. How ever, re cent hu man
ac tiv i ties ap pear to be ben e fit ing this spe -
cies, as both the breed ing and win ter ing
pop u la tions of New Bruns wick Bald Ea gles
have shown con sid er able growth in the last
de cade. This im pres sive bird can now be
ad mired more fre quently than in New
Bruns wick’s past.�
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Habitat Occupied %Success Young/ Young/
Nests Occupied Nest Successful Nest

Marine 53 65 0.96 1.47
Estuarine 51 76 1.04 1.37
Riverine 73 67 0.96 1.47
Lacustrine 98 61 0.9 1.47

Table 5. Reproductive success of New Brunswick Bald Eagles by 
breeding habitat, 1990–1996.

Interval Mean Occupied Mean Success Mean Young/
Nests Rate % Occupied Nest

1974 – 1978 16 63 0.75
1979 – 1983 22 63 0.89
1984 – 1988 30 76 1.12
1989 – 1993 34 66 0.95
1994 – 1998 53 69 1

Table 6. Reproductive success of Bald Eagles in New Brunswick
by 5 year intervals,1974–1998.



Lessons we can learn from the
natural variation in Northern
Goshawk population trends
Ì Frank Doyle, Wild life Dy nam ics, Box 129, Telkwa,
B.C. V0J 2X0; doyle@bulkley.net 

The North ern Gos hawk (Accipiter gentilis)
is prob a bly one of the most closely stud ied
birds in North Amer ica due to its as so ci a tion 
with ma ture for ests, and the pos si ble
im pact of tim ber har vest ing on its
abun dance. There is rel a tively lit tle
com pa ra ble wide-ranging geo graphic
in for ma tion avail able for other spe cies, and
the fac tors driv ing their pop u la tion trends
are largely un known or in ferred from lo cal

stud ies. Long-term pop u la tion stud ies of
the North ern Gos hawk in the Yu kon, Brit ish 
Co lum bia and Swe den re veal large an nual
vari a tion in the size of breed ing
pop u la tions, but lit tle an nual vari a tion in
the num ber of young fledg ing per breed ing
pair. This ar ti cle dis cusses some
ex pla na tions for these ap par ently
con tra dic tory re sults based on the find ings
of three Ca na dian stud ies, and high lights
the value of long-term stud ies in an
in creas ingly man aged for est land scape.

Al though the three Ca na dian stud ies were 
all con ducted in the north ern bo real for est,
lo cal con di tions greatly in flu ence breed ing
pa ram e ters. In BC, stud ies were lo cated in
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Figure 9. Productivity of the New Brunswick Bald Eagle breeding population, 1974– 1998
(shown as the number of young fledged per occupied nest).
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Figure 10. Christmas Bird Count numbers of Bald Eagles from 3 coastal stations in New
Brunswick, 1978– 1998 (shown as eagles seen per hour).



the cen tral north and north west, in very dif -
fer ent biogeoclimatic zones (Doyle and
Mahon 2000, Mahon and Doyle 2000).
Nei ther eco sys tem showed a pre dict able
an nual vari a tion in the avail abil ity of squir -
rels or pas ser ines, prey upon which the gos -
hawk de pends in these en vi ron ments.  In
con trast, the ecol ogy of the gos hawk in the
Yu kon is dom i nated by the an nual cy cles of
its main prey, the snow shoe hare, and the
as so ci ated changes in abun dance of both
ptar mi gan and grouse (Doyle and Smith
1994, Boutin et al. 1995, Krebs et al. 2001).
Ex trap o lating any of these data sets over the
bo real for est as a whole would likely re sult
in er ro ne ous con clu sions about the pop u la -
tion sta tus of the North ern Gos hawk.

At a finer scale, the an nual den sity of
breed ing pairs in the land scape (in suit able
hab i tat) ranged from 0 –1 per 4 km in the
Yu kon study, peak ing si mul ta neously with
hare num bers. Within BC, the num ber of
breed ing pairs ranged from 0 –1 per 5 km, a
dif fer ence pos si bly at trib ut able to a failed
cone crop, and the re sult ing re duc tion in
the num ber of avail able squir rels. This in
turn may be ex pected to have re duced the
num ber of gos hawks able to breed (Doyle
2000). How ever, like many spe cies, gos -
hawks are ef fec tively sur veyed only when
they are ac tu ally breed ing; with re duced
breed ing ef fort, birds may be pres ent in the
land scape but re main un de tected. Con clu -
sions about the abun dance of gos hawks or
their crit i cal hab i tat re la tion ships de rived
from short-term mon i tor ing should, there -
fore, be treated with cau tion.

Sur veys of breed ing rap tors, in clud ing the
North ern Gos hawk, are of ten sup ple -
mented by mi gra tion counts. How ever, the
Yu kon study raises ques tions about the cor -
re la tion be tween lo cal breed ing suc cess
and mi gra tion num bers. In the years fol low -
ing crashes in the hare pop u la tion, a dra -
matic re duc tion in the num ber of gos hawks
was ob served in the study area. This was ac -
com pa nied by a dra matic in crease in gos -
hawks ob served at mi gra tion sta tions both
north and south of the Ca na dian bor der
(Squires and Reynolds 1997, Kirk et al.

1995). This fos tered the as sump tion that, in
time of poor food avail abil ity, gos hawks fly
south (Mul ler et al. 1977). How ever, sys -
tem atic sur veys for gos hawks and other rap -
tors in the Yu kon study area lo cated eight
gos hawk car casses in con trast to the years
prior to the hare crash when no dead birds
were found. Of the eight dead birds, 5 were 
ema ci ated and 2 were killed and eaten by
Great Horned Owls (O’Donoghue et al.
1995). Noting this large num ber of dead
birds in such a small area (100 km2) strongly
sug gests that a large per cent age of gos -
hawks do not fly south to avoid food short -
ages. Fur ther more, ra di oed gos hawks
stayed within the study area be fore the hare 
crash, but not af ter. Fol low ing the hare
crash, ra di oed gos hawks were just as likely
to dis ap pear to the north out of the study
area as to the south along an es tab lished mi -
gra tion cor ri dor (Doyle and Smith 1994).  It
is pos si ble, then, that birds are mov ing in all
di rec tions in search of prey, while the per -
ceived south ward ten dency is an ar ti fact of
the lo ca tion of most mi gra tion mon i tor ing
sta tions on the south ern edge of the bo real
for est. 

Re pro duc tive suc cess (the num ber of
fledg lings per pair) can also be a prob lem -
atic mea sure of gen eral pop u la tion health
or even pop u la tion trends. The stud ies in
both the Yu kon and BC showed that gos -
hawks that ini ti ated breed ing were typ i cally 
suc cess ful in fledg ing young, and that the
num ber of young is rel a tively con sis tent
both an nu ally and be tween study ar eas.
The num ber of pairs breed ing, how ever,
can fluc tu ate dra mat i cally, rang ing from
0–1 dur ing the full pe riod of a hare cy cle.

Taken to gether these in di vid ual gos hawk
stud ies and oth ers con ducted in North
Amer ica and Eu rope (Squires and Reynolds
1997) show the com plex ity of fac tors that
drive the pop u la tion on a lo cal scale. They
also high light the po ten tial lim i ta tions of
pop u la tion trends de rived from data from
the few mi gra tion sta tions.  Finally, they
show how long-term data, from a va ri ety of
ar eas, is nec es sary to un der stand the un der -
ly ing pop u la tion sta tus of the North ern Gos -
hawk.� 
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Queen Char lotte Gos hawk: sta tus,
dis tri bu tion, and pop u la tion trends
Ì Erica McClaren, Min is try of Wa ter, Land and Air
Pro tec tion, Nanaimo, BC V9T 6J9;
Erica.McClaren@gems5.gov.bc.ca

The Queen Char lotte Gos hawk (Accipiter
gentilis laingi) is on the pro vin cial Red List in
Brit ish Co lum bia and is des ig nated as
Threatened in Can ada (Cooper and Chytyk
2000). This sub spe cies is be lieved to have a
re stricted range along the Pa cific Coast from 
Van cou ver Is land north to the Al ex an der
Ar chi pel ago and Lynn Ca nal in south east
Alaska, and in coastal main land Alaska
(Web ster 1988, Ti tus et al. 1994, Iverson et
al. 1996, Ethier 1999). Brit ish Co lum bia
con tains the ma jor ity of the world
pop u la tion of Queen Char lotte Gos hawk,
where it oc curs on Van cou ver Is land, the
Queen Char lotte Is lands and smaller
coastal is lands be tween Van cou ver Is land

and main land Brit ish Co lum bia. The
dis tri bu tion of Queen Char lotte Gos hawks
through out the coastal main land is
un known, but ra dio-tagged in di vid u als
from Van cou ver Is land have re lo cated to
breed on ad ja cent coastal is lands
(McClaren 1997, 1999), and two birds have 
moved from Van cou ver Is land to the
ad ja cent coastal main land dur ing the
win ter (McClaren 2000, 2001a). They likely 
also in habit for ests on the west side of the
Coast Moun tains through out coastal
main land BC. 

In win ter, it ap pears that Queen Char lotte
Gos hawks un der take lo cal move ments (10
– 100 km) away from their nest ar eas but
sel dom mi grate (Iverson et al. 1996,
McClaren 1998, 1999, 2000, 2001a).
Males re main closer to nest ar eas than fe -
males, and both sexes es tab lish win ter
home ranges that may or may not in clude
part of their breed ing home ranges (Iverson
et al. 1996, Levesque 2002). Whether
Queen Char lotte Gos hawks par take in the
cy clic mas sive in va sions south ward re -
ported for North ern Gos hawks (Mueller
and Berger 1967, Hofslund 1973, Mueller
et al. 1977) is un known.

Pop u la tion trends for Queen Char lotte
Gos hawks are un clear in Alaska and Brit ish
Co lum bia (Iverson et al. 1996, Coo per and
Stevens 2000). While stud ies on Van cou ver
Is land and in south east Alaska are ap -
proach ing the ten year mark, much lon -
ger-term de mo graphic data are needed to
un der stand the dy nam ics of this se cre tive
bird that breeds less than an nu ally and at
rel a tively low den si ties. To date,  stud ies
have pri mar ily fo cussed on de scrib ing gos -
hawk hab i tat as so ci a tions rather than on
de mog ra phy (McClaren et al. 2002).

Queen Char lotte Gos hawks breed in ma -
ture and old for ests through out their range
(Ti tus et al. 1994, Chytyk et al. 1997,
McClaren 1997, 1998, 1999, 2000,
2001a). Be cause these for ests are eco nom i -
cally valu able to for est com pa nies, hab i tat
loss (as older for ests are re placed by early
seral stages fol low ing tim ber har vest) will
likely af fect gos hawk re pro duc tion and sur -
vival over time (Iverson et al. 1996,
DeStefano 1998, Coo per and Stevens
2000). Cur rently though, this re la tion ship
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re mains un clear (Ken nedy 1997, McClaren
et al. 2002). The as so ci ated risks in clude: 

1) a re duced num ber of suit able nest
ar eas; 

2) de creased prey abun dance and
avail abil ity; 

3) in creased com pe ti tion and pre da tion
from edge-adapted spe cies; 

4) re duced ju ve nile dis persal and gene
flow; 

5) in creased hu man ac cess and dis tur -
bance; and 

6) al tered mi cro cli mate con di tions within
in te rior for ests. 

The lat ter may ex pose adults to in clem ent
weather and in flu ence their
thermoregulatory ca pa bil i ties, re duc ing
their sur vival di rectly or their abil ity to suc -
cess fully in cu bate eggs and brood young.
For ex am ple, North et al. (2000) dem on -
strated that re pro duc tion in Cal i for nia
Spotted Owls (Strix occidentalis
occidentalis) was higher when nest-site can -
opy cover was greater be cause can opy in -
flu enced nest-site mi cro cli mate. 

Nest pro duc tiv ity (es ti mated by the num -
ber of young in the nest ap prox i mately 1
week prior to fledg ing; Steenhof 1987) for
Queen Char lotte Gos hawks on Van cou ver
Is land was 1.7 ± 0.1 (n=95 breed ing
events)  (McClaren 2001a). The mean nest
pro duc tiv ity var ied sig nif i cantly from year
to year within the same nest ar eas, but var -
ied lit tle among nest ar eas. This sug gests
that prey avail abil ity and weather are key
fac tors in flu enc ing Queen Char lotte Gos -
hawk re pro duc tion (McClaren et al. 2002).
Mean nest pro duc tiv ity val ues could not be
cal cu lated for nests in the Queen Char lotte
Is lands be cause sam ple sizes were too
small, but for one to two ac tive nests per
year over four years, nest pro duc tiv ity
ranged from 0 – 2 young (Chytyk and
Dhanwant 1999). In south east Alaska, a
mean num ber of two young fledged per
nest at tempt (McGowan 1975). 

Es ti mating nest pro duc tiv ity is la bo ri ous
and costly us ing broad cast sur veys to an nu -
ally lo cate ac tive nests. Be cause Queen
Char lotte Gos hawks of ten use al ter na tive
nests within nest ar eas, check ing known
nests does n’t al ways ac cu rately in di cate

nest area ac tiv ity lev els. Birds that are us ing
un known al ter na tive nests must be lo cated
us ing broad cast sur veys or ra dio te lem e try.
How ever, pro duc tiv ity may be over es ti -
mated, and nest area oc cu pancy may be
un der es ti mated by broad cast sur veys be -
cause early nest fail ures may be missed
(Steenhof 1987, McClaren 2001b). Fur -
ther more, de tec tion rates of breed ing birds
in coastal for ests is ap prox i mately 70%
(McClaren 2001b) and in di vid u als whose
nests fail, are un likely to re spond to broad -
cast calls (Ken nedy and Stahlecker 1993).
On Van cou ver Is land and in south east
Alaska, the like li hood of miss ing early nest
fail ures has been re duced be cause known
nest ar eas are checked each year and most
al ter na tive nests within these nest ar eas
have been iden ti fied. As well, ra dio te lem e -
try has been used in com bi na tion with
broad cast sur veys to lo cate ac tive nests. 

Using the num ber of fledg lings per nest to
eval u ate hab i tat qual ity for Queen Char -
lotte Gos hawks is ques tion able as they are
long-lived birds and may only ini ti ate nests
when con di tions are fa vour able for breed -
ing. This means that there may be in her -
ently low vari a tion in this de mo graphic
pa ram e ter (McClaren et al. 2002), and that
survivorship data must be ex am ined in con -
junc tion with pro duc tiv ity to ef fec tively
eval u ate pop u la tion trends for Queen
Char lotte Gos hawks. As Frank lin et al.
(2000) dem on strated for Cal i for nia Spotted
Owls, hab i tat fea tures ben e fi cial for Queen
Char lotte Gos hawk re pro duc tion may dif -
fer from those fea tures ben e fi cial for their
sur vival.

Adult and ju ve nile survivorship in for ma -
tion is scarce for Queen Char lotte Gos -
hawks. In south east Alaska, Iverson et al.
(1996) es ti mated survivorship of ra -
dio-tagged adults (sexes com bined) to be
0.72 (n = 39; 95% CI = 0.56 – 0.88) be -
tween July 1992 and Au gust 1996. The an -
nual sur vival rate of ju ve niles has not been
es ti mated for Queen Char lotte Gos hawks.
Ra dio te lem e try data for adults from Van -
cou ver Is land sug gest that in di vid u als have
high overwinter mor tal ity rates (McClaren
2001a). Most in di vid u als re cov ered dead
ap peared to have died from star va tion.
How ever, these sur vival es ti mates may be
bi ased high due to the pos si bil ity of el e -
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vated mor tal ity in duced by the ex tra weight
of the ra dio trans mit ters. Al though ev i -
dence is lack ing on the ef fects of back pack
trans mit ters on gos hawk sur vival through -
out North Amer ica and Eu rope, it is a con -
cern for ra dio te lem e try stud ies. Es ti mating
survivorship rates through band-resight
data for Queen Char lotte Gos hawks is
prob a bly un re al is tic given the low nest ing
den si ties, rel a tively high breed ing dis persal
rates by fe males, and the re mote ness of
study ar eas.

Con sidering the high re spon si bil ity Brit ish
Co lum bia has for this sub spe cies, as well as
the per ceived threat to its hab i tat, on-going
re search and mon i tor ing of Queen Char -
lotte Gos hawk pop u la tions and their hab i -
tat ap pears nec es sary if we are to re tain it as
part of our Ca na dian avifauna.�
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Ferruginous and Swainson’s Hawks 
in Saskatchewan: should we worry?
Ì C. Stuart Houston, 863 University Drive, Saskatoon,
SK S7N 0J8; houstons@duke.usask.ca

Ferruginous (Buteo regalis) and Swainson’s
Hawks (B. swainsoni) are both grassland
buteo species that prey predominantly on
Richardson’s Ground Squirrels
(Spermophila richardsonii). In the 1820s
and 1850s both buteos ranged  north to
Carlton on the North Saskatchewan River
(Houston and Schmutz 1999). The plains
were then largely treeless because grass
fires swept across them every few years.
After European settlement, and breaking of
most of the land, the Ferruginous Hawk
abandoned nearly half its initial range
(Houston and Bechard 1984), but the
Swainson’s Hawk range has remained
unchanged, almost exactly coincident with
the range of the Richardson’s ground
squirrel. Ferruginous Hawks eat adult
ground squirrels, but Swainson’s Hawks eat
juvenile ground squirrels after many of the
adults go underground to estivate in early
July.

Since 1969 I have stud ied Ferruginous
Hawks each June, vis it ing a to tal of 1405
suc cess ful nests, 196 failed nests and band -
ing 3376 nest lings. Of those banded birds,
58 re cov er ies were re ported, many from
their win ter ing grounds in Texas and north -
ern Mex ico. The main Sas katch e wan study

area com prises nine Prai rie Farm Re ha bil i -
ta tion Ad min is tra tion (PFRA) pas tures  from
Rosetown west to the Al berta bor der. An
ever-increasing num ber of nests were lo -
cated on pri vately-owned land in the gen -
eral area that ex tends from Biggar and
Macklin south to the South Sas katch e wan
River. Each pair of this grass land hawk re -
quires about 5 km2 of beef-cattle pas ture in
the study area. Nest trees are an im por tant
lim it ing fac tor, re sult ing in high nest site fi -
del ity, such as one used suc cess fully for 32
con sec u tive years.

There was un ex pect edly high pro duc tiv ity 
among Ferruginous Hawks in the first sur -
vey year: the four nests vis ited in 1969
fledged 18 young (4.5 young/nest).
Through 1987, Rich ard son’s ground squir -
rels were abun dant, and Ferruginous Hawk
pairs av er aged 3.0 young per suc cess ful
nest (Fig. 11). How ever, be cause we avoid
nest vis its in April and May, we un doubt edly 
miss an un known num ber of failed nests be -
fore our first visit;  our “min i mal fail ure rate” 
is likely an un der es ti mate.

In 1988, the ground squir rel pop u la tion
crashed, and re mained ex tremely low
through 1996. Ferruginous Hawk nest suc -
cess dropped from 90% to 80% and young
per suc cess ful nest dropped to 2.6 for the
nine years end ing in 1996. The poor est pro -
duc tiv ity was in 1996, when the nest fail ure
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Figure 11. Productivity and success rate for Ferruginous Hawks in Saskatchewan.



rate went up to 30% and pro duc tiv ity per
suc cess ful nest dropped to 2.2.

In 1997, the vole pop u la tion ex ploded
across much of Sas katch e wan. For this sin -
gle year, Ferruginous Hawk fail ure rate
dropped to 10% and pro duc tiv ity shot back
up to 3.3, be fore drop ping back to 2.8. In
con trast to Swainson’s Hawks, there has
been no ap par ent drop in the num ber of
nest ing pairs of Ferruginous Hawks. Per haps 
they suf fer less pre da tion from Great
Horned Owls, have lower risk on their
shorter mi gra tion path, or are ex posed to
fewer tox ins on their win ter ing grounds;
per haps even 2.5 young per nest may be
suf fi cient to main tain the pop u la tion. Be -
cause the Ferruginous Hawk proved to be
more com mon than ini tially be lieved, its
sta tus was changed from Threatened
(Schmutz and Schmutz 1980) to Vul ner a ble 
(now Spe cial Con cern; Schmutz 1995) by
COSEWIC. 

In con trast to the Ferruginous, many
Swainson’s Hawk pairs nest in cropland,
and fre quently build a new nest each year.
Sur veys of this spe cies can not be made be -
fore early July, as nest de ser tion is com mon
if the nest tree is ap proached be fore the
eggs have hatched.

Since 1971, I have vis ited 2497 suc cess ful
nests and 899 failed nests, band ing 4581
nest lings; 121 of these were re cov ered from 

Ar gen tina, Uru guay and Par a guay, a much
lon ger mi gra tion route than that of the
Ferruginous Hawk. Swainson’s Hawks also
had high suc cess through 1987 as long as
Rich ard son’s ground squir rels were plen ti -
ful (Fig. 12). Again the fail ure rate is un der -
es ti mated, though this fig ure, even in a
“good year,” can run as high as 45%. Young
raised per suc cess ful nest av er aged well
above 2.0 per nest un til a drop to 1.6 in the
years 1988-1996. As with the Ferruginous
Hawk, pro duc tiv ity shot back to a high nor -
mal 2.4 in 1997 (the vole year), and then
dropped to 1.4 in 1999. Known nest fail ure
rates reached over 60% in 1993 and 54% in
1999. There are now fewer than half as
many pairs as were pres ent in the 1970s.
Nearly iden ti cal re sults were pro duced by a
study in grass land near Hanna, Al berta
(Schmutz et al. 2001).

The strik ing drop in Rich ard son’s ground
squir rels was al most en tirely a grass land
phe nom e non. In the mainly dairy-farming
ar eas in park land near Saskatoon, ground
squir rel  num bers dropped only slightly and
briefly, and Swainson’s Hawk nest suc cess
and pro duc tiv ity did not drop ap pre cia bly.
Voles and mice ap pear to be more com mon
near dairy farms than on open beef-cattle
range.

There are no long-term pop u la tion fig ures 
for ground squir rels or voles in Sas katch e -
wan. The red fox was al most un known
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when we be gan our study, but in creased in
the 1970s and reached high num bers in the
1990s. Coy otes have also in creased. In
1993 we saw more foxes and coy otes than
ground squir rels, a 100-fold re ver sal of the
usual ra tio be tween these spe cies (Schmutz
et al. 2001). Weather has also played a role; 
1988 saw re cord-setting heat in the first
week of June, while 2001 was drier across
cen tral Sas katch e wan than any pre vi ous
year, in clud ing the 1930s. Few sloughs or
ponds re mained, and “dug outs” in the pas -
tures went dry in 2001.

Grass land birds have shown greater de -
clines than any other bird guild, with the
Bur rowing Owl and Sage Grouse in Sas -
katch e wan seem ingly headed for ex tir pa -
tion, and Sprague’s Pipits and Log ger head
Shrikes show ing long-term pop u la tion de -
clines of 7 and 5% per an num, re spec tively
(Schmutz et al. 2001). 

Re search into the causes of Swainson’s
Hawk de clines is nec es sary to clar ify the is -
sues sur round ing the de cline of their prey,
and whether ex po sure to chem i cal tox ins
on ei ther the win ter ing grounds or dur ing
the breed ing sea son are low er ing pro duc -
tiv ity or caus ing di rect mor tal ity. Un til then,
these spe cies war rant con tin ued mon i tor -
ing.�
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Ferruginous Hawk num bers in
Al berta: a real de cline?
Ì Da vid P. Stepnisky1, Gary L. Erickson2,
Jamie Iwaasa3 and Brad Tay lor4
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This pa per is mod i fied, with per mis sion, from a larger re -
port, avail able from Al berta Sus tain able Re source De vel -
op ment, Fish and Wild life Di vi sion, 7th Floor, OS
Longman Build ing, 6909-116 Street, Ed mon ton, Al berta, 
T6H 4P2

The Ferruginous Hawk (Buteo regalis) is a
mi gra tory hawk that nests in the grass land
re gions of Can ada. As a spe cies of Spe cial
Con cern in Can ada (COSEWIC 2001), and
as a threat ened spe cies in Al berta (Prov ince
of Al berta 1999), it is im por tant to mon i tor
its pop u la tions. As with all birds of prey, the
suc cess of the Ferruginous Hawk is
de pend ent on its prey and the pres ence of
suit able nest ing hab i tat (New ton 1979).
Hence, mon i tor ing data may also be use ful
in sig nal ing changes in other ar eas of the
eco sys tem.

In 1982, a long-term mon i tor ing sur vey
was ini ti ated for Ferruginous Hawks in Al -
berta. This sur vey was re peated in 1987,
1992, and most re cently in 2000 (Schmutz
1987a, 1993; Tay lor and Iwaasa 2000). The 
goals of this sur vey are to 1) pro vide an es ti -
mate of pop u la tion size; 2) doc u ment pop -
u la tion trends over time; and 3) look at land
use in re la tion to Ferruginous Hawk pop u la -
tions (Schmutz 1993). The study area en -
com passes a large part of south east ern
Al berta, from Con sort in the north, west to
Cal gary, south to the Montana bor der, and
east to the Sas katch e wan bor der (an area
ap prox i mately 78 000 km2 in size). The
land scape in this area is dom i nated by an
ag ri cul tural patch work of cul ti vated lands
and pasturelands, and rem nant ar eas of na -
tive prai rie. Blocks (6.8 km by 6.8 km)
within the sur vey area were ran domly se -
lected to sur vey for Ferruginous Hawks. The 
num ber of adults, ju ve niles, and nests were
re corded, as well as in for ma tion on land use 
(in clud ing per cent cul ti va tion and pres ence 
of oil and gas ac tiv ity).
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The re sults of the Ferruginous Hawk sur -
veys for Al berta are sum ma rized in Ta ble 7.
Based on the av er age num ber of nests re -
corded per plot, an es ti mate of pop u la tion
size was cal cu lated, as sum ing that an ac tive
nest is rep re sen ta tive of one pair of hawks
(Schmutz 1982). From 1992 to 2000, the
ra tio of plots that showed de creases vs. in -
creases (29:7), was sig nif i cantly dif fer ent
from the 50:50 ra tio ex pected if no change
oc curred in the pop u la tion (Bi no mial Test,
p=0.001). Al though this sug gests a de cline
in 2000, sim i lar low num bers of
Ferruginous Hawks were de tected in 1982,
and these lows may be a func tion of nor mal
en vi ron men tal fluc tu a tions.

To de ter mine how land use may be af fect -
ing pop u la tions of Ferruginous Hawks in Al -
berta, the num ber of hawk nests ob served
in 2000 were com pared among blocks with
vary ing lev els of cul ti va tion and oil and gas
ac tiv ity. Con sis tent with pre vi ous re search
in Al berta (Schmutz 1984, 1987b), sig nif i -
cantly fewer hawk nests were re corded in
blocks with greater lev els of cul ti va tion
(Fig. 13; Spearman’s rs=–0.185, p=0.09).
Al though cul ti va tion ap pears to have a neg -
a tive im pact on pop u la tions of Ferruginous
Hawks, it can not ex plain the de cline ob -
served in 2000, as the av er age per cent of
each plot un der cul ti va tion has not changed 
over time (54% in 1987, 49% in 1982, 51%
in 1992, and 50% in 2000). Al though we
hy poth e sized that oil and gas ac tiv ity (mea -
sured through the pres ence of oil and gas
well-sites or any type of gas sta tion) would

re sult in fewer Ferruginous Hawk nests in
those blocks, no sig nif i cant dif fer ence was
re corded (Ta ble 8; Mann-Whitney-U,
p=0.827). This should be in ter preted with
cau tion, as oil and gas ac tiv ity has been re -
ported to re sult in sig nif i cantly fewer young
be ing fledged from nests, and aban don -
ment of nests (White and Thurow 1985).
With out re cord ing es ti mates of pro duc tiv ity 
and nest suc cess, it is un clear what ef fect oil
and gas ac tiv ity may have on suc cess of the
nests ob served. 

It is dif fi cult to de ter mine if the
Ferruginous Hawk de cline in 2000 is part of
a nat u ral cy cle, or cause for con cern. Pre vi -
ous re search sug gests that Ferruginous
Hawk num bers tend to rise and fall, in con -
junc tion with their prey pop u la tions
(Howard and Wolfe 1976, Smith et al.
1981, Woffinden and Murphy 1977). In Al -
berta, hawk num bers and nest ing suc cess
have been re corded to in crease with
ground squir rel abun dance (Schmutz and
Hungle 1989). Al though ground squir rel
sur veys were not com pleted in con junc tion
with the 2000 Ferruginous Hawk sur vey, it
is re al is tic to hy poth e size that this may be
the driv ing fac tor be hind the de cline (see
Hous ton, p. 29).

In ad di tion to track ing changes in
Ferruginous Hawk pop u la tions, the sur vey
for Ferruginous Hawks in 2000 was valu -
able in iden ti fy ing gaps that need to be ad -
dressed by man ag ers in ter ested in this
spe cies, and more gen er ally, the grass land
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Year Number of Study Area Nests Range Estimated 95%C.I.
Plots (km2)b per Plot No. of Pairs

1982 80 74 686 0.587 0-7 1059 630-1488
1987 83 77 947 0.94 0-6 1770 1265-2275
1992 83 77 947 0.904 0-7 1702 1181-2223
2000 85 77 947 0.388 0-6 731 365-1097

a 1982-92 data from Schmutz 1993
b An additional 3261 km2 was added to the northwest portion of the survey area in 1987

Table 7. The estimated number of pairs of Ferruginous Hawks in southeastern Alberta,
1982-2000a.

Number of Mean No. of Mean No. of

Plots Nests/Plot* Adults/Plot*

Well-site(s) Present 26 0.62 (+/- 0.62) 1.04 (+/- 2.2)
Well-site(s) Absent 59 0.29 (+/- 0.56) 0.58 (+/- 1.13)
*numbers in parentheses are standard deviation

Table 8. Well-site presence in relation to Ferruginous Hawk abundance. 



sys tem. Al though these  5-year sur veys have 
the po ten tial to track gross changes in the
Ferruginous Hawk pop u la tion of south east -
ern Al berta, an an nual sur vey would pro -
vide better un der stand ing of pop u la tion
fluc tu a tions and pos si ble ‘good’ and ‘bad’
years (i.e., pop u la tion crashes due to storm
events). In ad di tion, a con sis tent and reg u -
lar sys tem of sur vey ing ground squir rels in
the prai ries of Al berta would be help ful in
un der stand ing their role in driv ing pop u la -
tion changes, as well as in the greater grass -
land eco sys tem. It is crit i cal to have the
pub lic and in dus try in volved in man age -
ment for spe cies like the Ferruginous Hawk
that re quire both pas ture and na tive prai rie, 
so land holder con tact should re main a pri -
or ity. Finally, Ferruginous Hawk re search
should be di rected to fill knowl edge gaps,
in clud ing the ef fects of oil and gas ac tiv ity
and cli mate change on Ferruginous Hawk
pop u la tions.�
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Figure 13. Number of Ferruginous Hawk
nests in relation to percent cultivation (bars 
represent standard error).



Trends in a Mi gra tory Pop u la tion
of Golden Ea gle in the Ca na dian
Rocky Moun tains
Ì Pe ter Sherrington, Rocky Moun tain Ea gle Re search
Foun da tion, RR 2, Cochrane, Al berta, T4C 1A2;
psherrin@telusplanet.net

D eter mining the pop u la tion trends of
many spe cies of mi gra tory rap tors in the
re mote ar eas of north west ern Can ada and
Alaska is dif fi cult ow ing to lo gis tic and
eco nomic con straints. As a re sult, there are
few stan dard ized re gional cen sus or
mon i tor ing pro grams in much of the re gion
(C. McIntyre, pers. comm.). Mi gra tion
counts are used to mon i tor broad scale
trends in mi gra tory rap tors in Swe den
(Kjellen and Roos 2000) and in some ar eas
of the west ern United States (Grindrod and
Smith 2000, Smith and Hoffman 2000) and
may of fer a cost-effective method for
mon i tor ing many mi gra tory rap tors that
breed in north west ern Can ada and Alaska
(Swem 1985, McIntyre and Ambrose
1999).

Mi gra tion stud ies, how ever, are po ten -
tially lim ited by such fac tors as lack of stan -
dard iza tion in data col lec tion pro to cols, the 
un even ness of ob server ex per tise, the in flu -
ence of weather on flight di rec tion and in -
ten sity, and other fac tors (Hoffman et al.
1992, Dunn and Hussell 1995). If count
data are col lected con sis tently, large-scale
pop u la tion trends for some rap tor spe cies
may be mon i tored ef fec tively us ing mi gra -
tion counts (Lewis and Gould 2000). To in -
ter pret such data ac cu rately re quires an
un der stand ing of the un der ly ing pop u la tion 
dy nam ics. Cor re lating mi gra tion data with
data from known breed ing or source ar eas
may cal i brate the mi gra tion count and pro -
vide in sight into how the mi gra tion count
data re flect changes in breed ing pop u la -
tions and pro duc tiv ity: how ever, these anal -
y ses have rarely been at tempted. 

Al though sys tem atic rap tor counts in east -
ern North Amer ica date back some 65
years, they only date back to 1977 in the
west ern U.S., and are reg u larly con ducted
at only about 14 sites in the Intermountain
and Rocky Moun tain fly ways (Sherrington
2001a, 2001b; Smith and Hoffman 2000).
The Mount Lorette count (lo cated in the

Kananaskis Val ley within the Front Ranges
of the Ca na dian Rocky Moun tains, 80km
west of Cal gary, Al berta) dates from March
1992, when sig nif i cant num bers of Golden
Ea gles (Aquila chrysaetos) were seen mov -
ing through the Front Ranges to wards the
north west (Sherrington 1993). Be fore this
time it was gen er ally ac cepted that Golden
Ea gle mi gra tion oc curred al most ex clu sively 
through the foot hills of the Rocky Moun -
tains (Dekker 1970, Pinel et al. 1991, Sadler 
and Myers 1976). A 33-day count in the fall
of 1992 dem on strated that Golden Ea gles
used the same mi gra tory route to move to
the south. By the end of 2001, ob serv ers
had counted a to tal of 84 288 mi grat ing
rap tors of 18 spe cies pass ing by the Mount
Lorette site in fall and spring over a to tal of
1515 days (14 448 hours). Of this to tal,
69 678 birds (82.7%) were Golden Ea gles
and 5977 (7.09%) were Bald Ea gles
(Haliaeetus leucocephalus). The spring to tal
Golden Ea gle count is 36 688 (88.37% of
the to tal flight) and the fall count is 37 256
(78.27%). A con sid er able num ber of
Golden Ea gles there fore pass the Mount
Lorette site on both fall and spring pas sage.
This al lows the op por tu nity to study the dy -
nam ics of a large per cent age of a mi gra tory
pop u la tion at the same site in both spring
and fall.

To gather the most com plete data set pos -
si ble, ob serv ers at tempt to re cord the first
and last mi grants in a sea son, and dur ing the 
height of the mi gra tion are at the site from
first to last light. This dif fers from other west -
ern sites that have a stan dard ob serv ing pe -
riod, which is con stant from year to year.
Dur ing 2001, for ex am ple, ob serv ers were
at the Mount Lorette site for 90 days (1037
hours) dur ing the spring, and 101 days
(1112 hours) dur ing the fall. Birds are as -
signed, wher ever pos si ble, to the age
classes adult, subadult, ju ve nile, un dif fer -
en ti ated im ma ture and in de ter mi nate age,
fol low ing cri te ria in Wheeler and Clark
(1995). For the pur poses of the fol low ing
anal y sis all non-adult birds as signed to an
age class are treated as im ma ture.

Fall count data from 1993-2001 show a
clear lin ear di min ish ing trend from 1993 to
1999, de spite steadily in creas ing ob server
ef fort dur ing that pe riod (Fig. 14a).  This
trend was sig nif i cantly tem pered by the re -
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Figure 14a. Mount Lorette Golden Eagle fall counts, 1993-2001.
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Figure 14b. Mount Lorette Golden Eagle spring counts, 1993-2001. 

R2 = 0.3597

R2 = 0.2988

0

100

200

300

400

500

600

700

800

900

1000

0

10

20

30

40

50

60

70

80

Lorette immatures
Denali fledglings
Linear (Denali fledglings)
Linear (Lorette immatures)

Figure 15. Com parison of number of Golden Eagle fledg lings from Denali National Park
with counts of im ma ture Golden Eagles from Mount Lorette,1993-2001.



cord count of 4753 birds in 2000. The
spring counts (Fig.14b) also show a strong
lin ear de crease through out the pe riod,
even when the an oma lously low years of
1997 and 1999 are elim i nated. These low
counts are prob a bly weather re lated, with
higher than av er age num bers of birds be ing
de flected to the east and mov ing through
the foot hills (W. Smith, pers. comm.)

 In con trast to the ap par ent de clin ing
trend in to tal count num bers, the num ber of 
fall im ma ture birds has in creased (Fig. 15).
Counts of im ma ture Golden Ea gles at
Mount Lorette are highly cor re lated with
the pro duc tiv ity of 56 to 72 nest ing pairs re -
corded in Denali Na tional Park, Alaska,
2300 km to the north west (McIntyre and
Ad ams, 1999a; Figs. 15 and 16). Re pro duc -
tive suc cess in the Denali pop u la tion is in -
flu enced by fluc tu at ing num bers of prey,
prin ci pally snow shoe hare (Lepus
americanus) and Wil low Ptar mi gan
(Lagopus lagopus), avail able to ea gles early
in the nest ing sea son (McIntyre and Ad ams
1999b). Pop u la tion peaks and lows of hares 
in Denali and Kluane Lake, Yu kon oc curred
dur ing the same years (Boutin et al. 1995),
sug gest ing that these prey spe cies fluc tu ate
in syn chrony over a large geo graphic area.
The cor re la tion prob a bly in di cates that
Mount Lorette data re flect broad scale
changes in Golden Ea gle pro duc tiv ity across 
a large area.

 The over all de cline in num bers re corded
at Mount Lorette may re flect the win ter
abun dance of north ern hares and ptar mi -
gan; as their num bers in crease, a pro gres -
sively larger per cent age of the adult Golden
Ea gle pop u la tion are able to win ter north of
the Lorette site. The re cord pas sage of
Golden Ea gles in fall 2000, to gether with
the sec ond high est North ern Gos hawk
(Accipiter gentilis) num bers since 1993,
prob a bly re flects a rapid de cline in these
prey spe cies. To tal num bers counted at
Mount Lorette are pre dicted to di min ish as
these prey spe cies in crease in the fu ture.

Trends in age ra tios in both spring and fall
are very sim i lar and show a steady in crease
through the pe riod. The av er age fall ra tio of
the seven-year pe riod 1994-2001 (0.27) is
dou ble that in spring (0.13) sug gest ing an
an nual av er age of 50% im ma ture win ter

mor tal ity. The an nual vari abil ity of the fall
data, which closely mir rors that in Denali
(Fig. 16), is con sid er ably greater than in the
spring. This sug gests that food avail abil ity in
the win ter range is less vari able than in the
breed ing range, but is per haps more lim ited 
as re flected in the ap par ently high an nual
win ter mor tal ity of im ma ture birds. The
data also in di cate an in verse re la tion ship
be tween rel a tively low pro duc tion years
(e.g., 1996, 1998; Fig. 17), and rel a tively
high ra tios of birds re turn ing the fol low ing
springs, and be tween high pro duc tion years 
(1995, 1997) and low ra tios the fol low ing
spring. This may in di cate win ter ing ranges
with a fi nite car ry ing ca pac ity with rel a tively 
higher num bers of birds dy ing fol low ing
higher fledg ing years. Such a sit u a tion does
not bode well for the fu ture health of the
pop u la tion. The state of the win ter ing
ranges of ju ve nile birds from south ern Can -
ada, south across the Inter-Rocky Moun -
tains, Rocky Moun tain Front, West ern
Great Plains, New Mex ico, West ern Texas
and north ern Mex ico, needs to be in ves ti -
gated. Large scale land use changes are oc -
cur ring in these ar eas, to gether with
in creases in threats in clud ing elec tro cu tion, 
il le gal shoot ing and poi son ing, and de lib er -
ate per se cu tion of prey spe cies such as
ground squir rels and prai rie dogs. 

One of the stron gest trends seen in the
Mount Lorette data is in the me dian pas -
sage dates (the date by which 50% of the
flight has passed) of spring mi grants (Fig.
18). The me dian pas sage dates for the spe -
cies and for adult birds nearly co in cide, as
the first half of the flight is made up over -
whelm ingly of adult birds. Data for im ma -
ture birds are not in cluded be fore 1996 as
counts be fore that year did not ex tend into
May, when a sig nif i cant per cent age of
young birds mi grate. The lin ear trends for all 
three classes are re mark ably sim i lar and in -
di cate that the me dian pas sage has be come
ear lier by 3 (spe cies and immatures) to 3.5
days (adults) over a pe riod of nine years.
These trends do not ap pear to be re lated to
the wide range of weather con di tions ex pe -
ri enced at the site dur ing these nine years.
They may re late to gen er ally in creas ing av -
er age win ter and early spring tem per a tures
through out the pe riod that re sult in pro gres -
sively ear lier emer gence of Rich ard son’s
ground squir rels (Spermophilus
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Figure 16. Com parison of number of Golden Eagle fledg lings from Denali National Park
with im ma ture:adult ra tios at Mount Lorette, 1994-2001.
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R2 = 0.0376

R2 = 0.3249

R2 = 0.355

0

10

20

30

40

50

60

1993S 1994S 1995S 1996S 1997S 1998S 1999S 2000S 2001S

SPECIES
ADULTS
IMMATURES
Linear (IMMATURES)
Linear (ADULTS)
Linear (SPECIES)

Figure 18.  Golden Ea gle spring me dian pas sage dates at Mount Lorette, 1993-2001.



richardsonii). This spe cies may be a crit i cal
food source for adult birds win ter ing on the
west ern Great Plains en abling them to build 
up pre-migration body mass in late win ter
and early spring. Con cen tra tions of adult
Golden Ea gles have been re ported from
south ern Al berta in late Feb ru ary feed ing
on ground squir rels newly emerged from hi -
ber na tion (D. Dol men, L. Bennett pers.
comm.). Fall trends since 1995 (Fig. 19)
show a con sis tent re la tion ship with the me -
dian dates of im ma ture birds oc cur ring ear -
lier than those of the spe cies and adult
birds, and all three show ing lin ear trends in -
di cat ing pro gres sively ear lier pas sage dur ing 
the pe riod.

Be cause of the stan dard ized meth ods
used, and the cor re la tion to pro duc tiv ity
stud ies in Denali, mi gra tion counts of
Golden Ea gles at Mount Lorette ap pear to
pro vide mean ing ful pop u la tion trend in for -
ma tion on this north ern spe cies. Ex tending
the data set through fu ture mi gra tion counts 
should im prove our un der stand ing of the
pop u la tion dy nam ics of this spe cies.�
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Be cause most rap tors are re luc tant to cross
wide ex panses of wa ter (Kerlinger 1989),
those mi grat ing south from north west ern
Quebec and Lab ra dor col lect along the
imposing mass of the St. Law rence River.
Daily counts of diurnal raptors have been
made each fall since 1993 by the Tadoussac
Bird Ob ser va tory at
Baie-du-Moulin-Baude, in the Saguenay
Na tional Park. While the nar row ing of the
es tu ary above Tadoussac (< 20 km) might
encourage many rap tors to cross the St.
Lawrence, it also limits the quality of the
counts. This pa per pres ents the first 
analyses of these data.

Two meth ods were used for trend analysis
– sim ple lin ear re gres sion and Pois son re -
gres sion (Bélisle et al. 2001). Since re sults
were sim i lar for both, only the  re sults from
the Pois son re gres sion are pre sented here. 
Over the eight-year sur vey pe riod, none of
the di ur nal rap tors an a lyzed showed sig nif i -
cant trends (Ta ble 9). The Bald Ea gle was the 
only spe cies whose trend ap proached sta -
tis ti cal sig nif i cance, show ing an in crease. 

Some ca ve ats should be men tioned in re -
la tion to these anal y ses. First, eight years is a
rel a tively short time pe riod over which to
an a lyze pop u la tion trends, es pe cially given
the cy clic na ture of changes in some rap tor
pop u la tions.  Sec ond, many other fac tors
may have in flu enced anal y ses, among them 
weather con di tions, ob server dif fer ences,
vari a tion in sur vey ef fort, and miss ing ob ser -
va tions (Link and Sauer 1998, Lewis and
Gould 2000). While at tempts were made to 
con trol for these fac tors, lit tle is known
about nat u ral pop u la tion fluc tu a tions in the
bo real and sub-arctic re gions.  In short-term 
datasets, such as this one, large an nual vari -
a tion in num bers skew the re sults with out
re flect ing a real pop u la tion de cline or in -
crease (Bélisle et al. 2001). It is im por tant,
there fore, to ob tain more in for ma tion on
the pe riod and du ra tion of any pop u la tion
cy cles to im prove fu ture pop u la tion trend
mod els.
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98%Confidence Intervals2

Species Trend Lower Limit Upper Limit
Osprey 0.0699 -0.42 0.23
Bald Eagle 0.1558 -0.03 0.36
Northern Harrier 0.012 -0.30 0.27
Sharp-shinned Hawk 0.0481 -0.12 0.18
Northern Goshawk 0.0259 -0.14 0.19
Broad-winged Hawk 0.0953 -0.27 0.28
Red-tailed Hawk 0.0593 -0.20 0.32
Rough-legged Hawk 0.0207 -0.32 0.36
Golden Eagle 0.0276 -0.21 0.23
American Kestrel 0.0596 -0.26 0.22
Merlin 0.0496 -0.11 0.38
Peregrine Falcon 0.0784 -0.18 0.20
1Calculated using Poisson regression of the number of individuals observed per year

and the natural log of survey effort in offset.
2Conf idence intervals based on 1000 replicates of coeff icients of bootstrap regression.

Table 9. Trend1 in diurnal raptor populations counted by the Tadoussac
Bird Observatory, 1993-2000.



Con tinued mon i tor ing of di ur nal rap tors
at the Tadoussac Bird Ob ser va tory is im por -
tant be cause of its stra te gic lo ca tion for
mon i tor ing north ern rap tor pop u la tions, in
par tic u lar east ern pop u la tions of North ern
Gos hawk, Rough-legged Hawk and Golden 
Ea gle. Gathering a lon ger se ries of data at
Tadoussac will al low im prove ments in anal -
y sis meth ods to re fine our in ter pre ta tion of
rap tor pop u la tion trends.�
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North American nocturnal owl
monitoring: a volunteer-based
initiative
Ì Lisa Takats Priestley, Bird Studies Canada,
Edmonton, AB T6B 2X3, lisa.priestley@ec.gc.ca

In for ma tion on dis tri bu tion, abun dance,
and pop u la tion trends of all North
Amer i can bird spe cies is crit i cal for
de vel op ing sound con ser va tion strat e gies,
iden ti fy ing spe cies in need of par tic u lar
con ser va tion ac tion, and eval u at ing the
ef fec tive ness of cur rent man age ment
pro grams. Al though many long-term
mon i tor ing pro grams are in place (e.g.,
Breeding Bird Sur vey, Mi gra tion
Mon i toring, and Christ mas Bird Counts),

most spe cies of noc tur nal owls are poorly
mon i tored by ex ist ing multi-species
sur veys. 

Be cause owls vo cal ize to com mu ni cate
with their mates and de lin eate ter ri tory
(Johnsgard 1988), im i tat ing or broad cast ing  
re cord ings of owl vo cal iza tions can evoke
vo cal re sponses from many spe cies of owls
(Mosher and Fuller 1996). This sur vey tech -
nique has been used to doc u ment the range 
and sta tus of sev eral owl spe cies in North
Amer ica (Duncan and Duncan 1997), and
can also be used to de ter mine hab i tat as so -
ci a tions (Lehmkuhl and Ra phael 1993,
Mazur 1997, Duncan and Kearns 1997,
Takats 1998a).

Fol low ing a Ca na dian work shop on noc -
tur nal owl mon i tor ing (Holroyd and Takats
1997) agree ment was reached on a set of
stan dard com po nents that should be in cor -
po rated into road side sur veys for breed ing
owls. 

Guide lines for sur vey pro to col are de -
signed to achieve broad scale mon i tor ing of
rel a tive abun dance, dis tri bu tion, hab i tat
use, and changes in these pa ram e ters over
time. They in clude:

• ran domly se lect routes  to en sure that
they are rep re sen ta tive of the area be ing
sur veyed (within the con straints of a
road side sur vey);

• de sign routes to con sist of at least 10 sta -
tions, spaced at least 1.6 km apart, that
can be sur veyed in a sin gle night;

• sur vey routes once per year at the time
when the ma jor ity of spe cies in the re -
gion are most ac tive vo cally;

• georeference the start ing po si tion, and
pref er a bly all sta tions along a route to al -
low link ing of owl re cords to lo ca tions for 
hab i tat anal y sis;

• start the sur vey at each sta tion with a
two-minute si lent lis ten ing pe riod;

• use play back at a sta tion if tar get spe cies
of owls are known to re spond well;

• de sign field data forms so that the time
in ter vals dur ing which each owl is de -
tected can be re corded (i.e., be fore or af -
ter play back of var i ous spe cies);

• re cord the ap prox i mate di rec tion of and
dis tance to the first de tec tion lo ca tion of
each owl. 
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Owl Monitoring Program 
Contacts
At lan tic Prov inces

Becky Whittam, Bird Studies Can -
ada, c/o CWS, P.O. Box 6227, 17 Wa ter -
fowl Lane, Sackville, NB E4L 1G6.
tel (506) 364-5047;
becky.whittam@ec.gc.ca

On tario

Deb bie Badzinski, Bird Studies
Can ada, P.O. Box 160, Port Ro wan, ON
N0E 1M0. tel (519) 586-3531; 
dbadzinski@bsc-eoc.org

Man i toba

Jim Duncan, Man i toba Con ser va -
tion, Box 24, 200 Saulteaux Cres cent,
Win ni peg, MB R3J 3W3. tel (204)
945-7465; jduncan@nr.gov.mb.ca

Sas katch e wan

Wayne Har ris, Sas katch e wan En vi -
ron ment  & Re source Man age ment, 350
Cheadle St. W, Swift Cur rent, SK
S9H 4G3. tel (306) 778-8218; wayne.har -
ris.erm@ govmail.gov.sk.ca

Al berta 

Lisa Takats Priestley, Bird Studies
Can ada, c/o CWS, Room 200, 4999-98
Av e nue, Ed mon ton, AB T6B 2X3. tel (780) 
951-8901; lisa.priestley@ec.gc.ca

Brit ish Co lum bia

Dick Cannings, Bird Studies Can -
ada, 1330 Debeck Road, S.11, C.96,
RR#1, Naramata, BC V0H 1N0. tel (250)
496-4049; dickcannings@home.com



These guide lines will be in te grated into
the North Amer i can Rap tor Mon i toring
Strat egy be ing de vel oped by the U.S. Geo -
log i cal Sur vey Snake River Field Sta tion, the
Rap tor Re search Foun da tion and the Boise
State Uni ver sity Rap tor Re search Cen ter
(http://srfs.wr.usgs.gov/NARMS.htm).

Sev eral re gions in Can ada have vol un -
teer-based noc tur nal road side sur veys for
breed ing owls. In Brit ish Co lum bia and
south ern Yu kon, 177 owlers lis tened at
2072 stops and heard 308 owls of eight spe -
cies (Cannings 2001). Two years of pi lot sur -
veys have been run in Al berta, with 25
vol un teers and 30 transects (Takats 1998b).
Man i toba’s Noc tur nal Owl sur vey had 91
par tic i pants who sur veyed 57 routes de -
tect ing 0.27 owls/sta tion (Man i toba Con -
ser va tion 2001). In 2001, 172 sur vey ors
par tic i pated in the On tario Noc tur nal Owl
Sur vey cov er ing 275 routes (Badzinski
2002). A vol un teer owl sur vey was ini ti ated
on Cape Breton Is land, Nova Sco tia in
spring 2000 (Myers, pers. comm.), and 200
At lan tic Ca na di ans ran 104 routes in 2001
(Whittam 2001a, 2001b).

Vol un teer-based noc tur nal owl mon i tor -
ing sur veys ap pear to be an ef fec tive means
of mon i tor ing many spe cies of owls. To par -
tic i pate, please con tact the co or di na tor in
your re gion. For in for ma tion on set ting up a
vol un teer pro gram or to par tic i pate in the
na tional pro gram, please con tact the au -
thor.�
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Population trends of nocturnal
owls in Ontario
Ì Debbie S. Badzinksi, Bird Studies Canada, Port
Rowan, ON  N0E 1M0; dbadzinski@bsc-eoc.org

Owls are considered good indicators of
forest health because of their position at the
top of the food chain and their dependence 
on relatively large tracts of forest. However,
most owl species are wide-ranging,
secretive, primarily nocturnal, and occur at
relatively low densities. Consequently, they
are not well- monitored by existing
programs such as the Breeding Bird Survey
and Christmas Bird Count, and little is
known about the abundance and
population status of most nocturnal owl
populations in Canada. 

To ad dress this, Bird Studies Can ada
(BSC), in part ner ship with sev eral gov ern -
ment and non-government or ga ni za tions
and some pri vate cor po ra tions, co or di nates 
vol un teer road side noc tur nal owl sur veys in 
Brit ish Co lum bia, On tario and At lan tic
Can ada. These sur veys fol low the North
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Guidelines for roadside owl
surveys are available at:
http://www.bsc-eoc.org/owls.html
or from the author.



Amer i can guide lines for noc tur nal owl
mon i tor ing (Takats et al. 2001), and ap pear
to be an ef fec tive means of mon i tor ing sev -
eral owl spe cies. The Brit ish Co lum bia and
At lan tic owl sur veys are new (com menc ing
in 2000 and 2001 re spec tively), whereas
the On tario Noc tur nal Owl Sur vey has col -
lected suf fi cient data to an a lyze pop u la tion
trends for some owl spe cies from
1995-2000.

The On tario Noc tur nal Owl Sur vey, co or -
di nated by BSC in part ner ship with the On -
tario Min is try of Nat u ral Re sources’ Wild life 
As sess ment Pro gram, uses a road side play -
back pro to col tar geted at North ern
Saw-whet Owl (Aegolius acadicus) and
Barred Owl (Strix varia) in cen tral On tario,
and Great Gray Owl (Strix nebulosa) and
Bo real Owl (Aegolius funereus) in north ern
On tario (Badzinski 2002). Lower num bers
of five ad di tional owl spe cies (Great
Horned Owl [Bubo virginianus], East ern
Screech-Owl [Otus asio], Long-eared Owl
[Asio otus], Short-eared Owl [Asio
flammeus], and North ern Hawk Owl
[Surnia ulula]) are also re corded on the sur -

vey. There are pres ently suf fi cient data to
cal cu late pop u la tion trends for three owl
spe cies in cen tral On tario (Great Horned
Owl, North ern Saw-whet Owl, Barred Owl) 
and five owl spe cies in north ern On tario
(Great Horned Owl, Barred Owl, North ern
Saw-whet Owl, Great Gray Owl, and Bo -
real Owl). 

An nual pop u la tion in di ces were cal cu -
lated us ing Pois son re gres sion with a
log-link model, treat ing year and route
iden ti fier as class vari ables (see Badzinski
2002 for more de tail). An nual vari a tion in
counts was tested by com par ing mod els
with and with out year ef fects us ing a like li -
hood ra tio test. If sig nif i cant dif fer ences
were found, con trasts were used to de ter -
mine which pairs of years dif fered sig nif i -
cantly (P<0.05). Power anal y ses have
shown that with the cur rent num ber of
routes, the sur vey has ad e quate power to
de tect ma jor pop u la tion changes (i.e.,
20–30% de cline over 2 years) for Barred
Owls, North ern Saw-whet Owls and Bo real
Owls (Badzinski et al. 2001) but not for
Great Gray and Great Horned Owls. Pop u -
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Figure 20. Distribution of routes where the four target species (Barred Owl, Great Gray
Owl, Northern Saw-whet Owl, Boreal Owl) were reported (l), and undetected (¡), in
2001.



la tion trends for each of the five owl spe cies
mon i tored by the sur vey are sum ma rized
be low, and their dis tri bu tion is shown in
Figs. 20 and 21. 

Bo real Owl. An nual in di ces for Bo real
Owls in north ern On tario dif fered sig nif i -
cantly among years (P < 0.0001, Fig. 22).
The large de cline from 1995 to 1996 was
fol lowed by a large in crease in 1997, and
then fur ther de clines in 1998 and 2000. In
2001, the Bo real Owl pop u la tion in dex in -
creased sig nif i cantly ex ceed ing the 1995
in dex.

North ern Saw-whet Owl. North ern
Saw-whet Owl pop u la tion in di ces showed
high an nual vari a tion in both cen tral and
north ern On tario, but the vari a tion was
more pro nounced in the cen tral re gion
(Figs. 22 and 23). In both cen tral and north -
ern On tario, Saw-whets showed marked
pop u la tion de clines in 1996 and 2000. In
north ern On tario, the pop u la tion nearly
dou bled be tween 1997 and 1998 then re -
mained fairly sta ble through 1999. The
pop u la tion then de clined sig nif i cantly in

2000 to the low est count since the sur vey
be gan. A sim i lar pat tern was ob served in
cen tral On tario, ex cept that the an nual
pop u la tion in dex in creased sub stan tially in
1999 to lev els that ap proached those of
1995, and then de clined to their low est lev -
els ever in 2000. Saw-whet Owls in creased
sig nif i cantly from 2000–2001 in both cen -
tral and north ern On tario.

Barred Owl. In cen tral On tario, where they 
are most ef fec tively mon i tored, Barred Owl
pop u la tions have re mained quite sta ble
with no sig nif i cant changes from
1995–2001 (Fig. 23). In north ern On tario,
Barred Owl pop u la tion in di ces showed sig -
nif i cant an nual vari a tion (P<0.05), but this
ap pears to be due to a rel a tively high count
in 1998, with lit tle change in other years
(Fig. 22).

Great Gray Owl. From 1995–1999, num -
bers of Great Gray Owls in north ern On -
tario de clined to less than half their 1995
lev els (Fig. 22). There was a sig nif i cant de -
cline in 1996 and a sig nif i cant in crease in
1998. In 2000 and 2001, Great Gray Owl
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Figure 21. Distribution of routes where non-target species (Eastern Screech Owl, Great
Horned Owl, Long-eared Owl, Short-eared Owl, Northern Hawk Owl) were reported (n,l), 
and undetected (¡), in 2001.
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Figure 22. Annual population indices for the five species of owls detected most frequently
in northern Ontario. 95% confidence limits refer to differences from 2001, which was chosen as the baseline
year. Asterisks indicate significant differences between pairs of years: * P < 0.05, ** P < 0.01.

Figure 23. Annual population indices for the three owl species that are detected most
frequently in central Ontario. 95% confidence limits refer to differences from 2001, which was chosen as
the baseline year. Asterisks indicate significant differences between pairs of years: * P < 0.05, ** P < 0.01.



num bers in creased (non-significantly) but
have not quite re cov ered to 1995 lev els. Es -
ti mates of Great Gray Owl pop u la tion
changes have very low pre ci sion, be cause
this spe cies is de tected on few routes and
rarely de tected on the same route twice. 

Great Horned Owl. Num bers of Great
Horned Owls showed sig nif i cant an nual
vari a tion in north ern On tario but have re -
mained rel a tively sta ble in cen tral On tario
(Figs. 22 and 23). In north ern On tario,
Great Horned Owls de clined sig nif i cantly
from 1995–1996, with a sig nif i cant in -
crease in 1998. This was fol lowed by a sig -
nif i cant de cline in 2000 and an other
in crease in 2001. As with the Great Gray
Owl, the sur vey has low power to de tect
pop u la tion changes in this spe cies. 

An nual fluc tu a tions in owl pop u la tions
are poorly un der stood, es pe cially in On -
tario, but pre sum ably oc cur in re sponse to
prey avail abil ity. It is not known to what ex -
tent these an nual fluc tu a tions are due to
changes in mor tal ity and/or re pro duc tive
rates, move ment of owls, or changes in be -
hav ioural in cli na tion to vo cal ize. Swengel
and Swengel (1997) also found high an nual
vari a tion in num bers of North ern Saw-whet 
Owls re spond ing to play back in Wis con sin.
How ever, fur ther re search showed that al -
though noc tur nal au di tory sur veys showed
large an nual vari a tion in num ber of owls de -
tected, di ur nal searches did not. In years
with low num bers of call ing owls, di ur nal
searches lo cated many more owls than did
au di tory sur veys. This sug gests that an nual
vari a tion in num bers of Saw-whets (and
per haps Bo real Owls) de tected in On tario
may be a func tion of be hav iour as much as
the num ber pres ent. Owl call ing fre quency
may be re lated to prey abun dance and con -
se quently breed ing ef fort. In years with low
prey avail abil ity, owls may forego breed ing
and there fore be less ter ri to rial and less
likely to vo cal ize. As ad di tional years of data 
are col lected, we should be better able to
un der stand owl pop u la tion cy cles in the fu -
ture.�
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Estimating Flammulated Owl
pop u la tion trends at the north ern
range limit
Ì Astrid M. van Woudenberg, Cascadia Nat u ral
Re source Con sul tants Inc., Kamloops, BC V2C 6K7;
astrid@cnrc.com

The in sec tiv o rous Flammulated Owl  (Otus 
flammeolus) is a dif fi cult spe cies to mon i tor
con sis tently, which in turn makes it dif fi cult
to de rive pop u la tion es ti mates or trends
with con fi dence. Cli ma tic fac tors, in sect
ac tiv ity, time of sam pling, and owl breed ing
be hav iour all in flu ence the on set of nest ing. 
Ex trap o lating pop u la tion trend in for ma tion
from life his tory de tails doc u mented
else where in the spe cies’ range can be
mis lead ing. For ex am ple, re search re sults in 
Col o rado (Linkhart 2001) dif fer from
ob ser va tions of nest ing owls in Brit ish
Co lum bia. De tailed field in ves ti ga tion,
par tic u larly at the north ern range lim its, is
the only ac cu rate way to de ter mine nest ing
oc cur rence and pop u la tion num bers (van
Woudenberg and Chris tie 1997).

Con ven tional call play back has many lim -
i ta tions in mon i tor ing Flammulated Owls.
Call ing males are not nec es sar ily in dic a tive
of nest ing, and a neg a tive re sponse can not
be in ter preted as a va cant ter ri tory be cause
males are less likely to re spond to call play -
back once they have suc cess fully mated.
Call play back should be lim ited to pres ence 
and ab sence in ven to ries to de ter mine spe -
cies’ range lim its and broad dis tri bu tions,
and nest ing should be con firmed by lo cat -
ing a fe male oc cu py ing a ter ri tory. 

The tim ing of play back sur veys also af fects 
their abil ity to ac cu rately in di cate ter ri to rial
oc cu pancy. Neo tropi cal mi grant owls re -
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turn ing to breed ing hab i tats re quire an ad e -
quate food sup ply to be gin nest ing. Cold
tem per a tures and pre cip i ta tion (par tic u -
larly snow) can re sult in low noc tur nal in sect 
ac tiv ity, re duc ing prey abun dance for
Flammulated Owls and de lay ing nest ing.
Owls may track par tic u lar in sect groups to
take ad van tage of an abun dant food sup ply. 
For ex am ple, Flammulated Owl pop u la -
tions at north ern range lim its may track
west ern spruce budworm cy cles. Spring
con di tions, as well as those of the past win -
ter, may af fect in sect cy cles, and thereby in -
flu ence the rate of ter ri tory oc cu pancy and
nest ing chro nol ogy. 

Fur ther more, un suc cess ful mi gra tion by
ei ther the male or fe male of a ter ri to rial pair
may re sult in an un oc cu pied ter ri tory
known to have been used in a pre vi ous sea -
son. Fe males in Col o rado have been shown
to have lower suc cess than males in re turn -
ing to ter ri to ries (Linkhart 2001). The Col o -
rado re sults sug gest that an even lower
suc cess rate could be ex pected for the
north ern range limit in Brit ish Co lum bia
due to the lon ger mi gra tion these birds
un der take. 

If lo cal ized in sect out breaks can re sult in
high owl pro duc tiv ity, a sur plus of birds
could oc cur at the pe riph ery of the range.
For ex am ple, budworm out breaks in the
Thomp son-Nicola  ar eas (Fig. 24) for two
con sec u tive breed ing sea sons may re sult in
an abun dance of birds in the
Cariboo-Chilcotin in suc ces sive sea sons.
This fluc tu a tion of birds at the range limit
may or may not com prise a nest ing pop u la -
tion. In ter est ingly, call play back sur vey re -
sults in di cate a lower abun dance of call ing
birds by June through out the Thomp -
son–Okanagan than in the Cariboo
(van Woudenberg 1999), but this could be
due to a low re sponse rate fol low ing the on -
set of nest ing. 

To es ti mate pop u la tion trends with any
con fi dence re quires doc u men ta tion of
nest ing oc cur rence and suc cess. Nesting
suc cess, in clud ing re cruit ment of fledg lings
to adults, is im por tant in de ter min ing
source (pro duc tive with high re cruit ment)
or sink (non-productive, no re cruit ment)
hab i tats. Flammulated Owls are strictly
noc tur nal for ag ers; there fore, nest ing that is 

de layed as a re sult of poor prey avail abil ity
in early spring may not be suc cess ful at
north ern range lim its where the noc tur nal
pe riod is con sid er ably shorter than at lower
lat i tudes. Al though in sect out breaks may
re sult in short-term, lo cal ized in creases in
abun dance of Flammulated Owl nests, this
may at tract op por tu nis tic, pred a tory Barred 
Owls that dampen any in crease in
Flammulated Owl pop u la tions (pers. obs.).
Areas of ex treme fluc tu a tions in
Flammulated Owl nest ing ac tiv ity could ei -
ther be sink or source hab i tats. Cur rently,
there are no data to de scribe the pro duc tiv -
ity of po ten tial breed ing ar eas. 

Al though the Flammulated Owl is one of
the small est  North Amer i can strigiforms at
ap prox i mately 55 grams (McCallum 1994),
its life his tory is sim i lar to that of large owls
(Linkhart 2001). In Col o rado, the
Flammulated Owl tends to be long-lived
(12 years), has small clutches, never dou ble
clutches, has a rel a tively high nest ing suc -
cess, and males, at least, have high ter ri to -
rial fi del ity (Linkhart 2001). Es ti mating
pop u la tion trends for long-lived spe cies
with low fe cun dity tends to be dif fi cult, be -
cause con ven tional cen sus meth ods es ti -
mate pres ence/ab sence, or, at best,
den si ties. With out de lin eat ing co horts or
re cruit ment rates, long-lived adults can
mask de clin ing rates in pop u la tions. 

Pop u la tion dy nam ics within the in te rior of 
a spe cies’ range likely dif fer from those at its
range lim its. At its north ern range ex tremes,
Flammulated Owls are likely adap tive in
their re sponse to en vi ron men tal and hab i tat 
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Figure 24. Distribution of Flammulated Owl habitat in the
Cariboo and Thompson-Nicola areas of British Columbia. 



change. Nest site mon i tor ing is nec es sary to
de ter mine lo cal pop u la tion trends. For ex -
am ple, at its north ern range lim its,
Flammulated Owl clutch size may vary
more than in the in te rior por tions of its
range; clutch sizes of 4 have been ob served
more of ten in Kamloops (D. Chris tie pers.
comm.) than in Col o rado (Linkhart 2001).
Site fi del ity may also dif fer, as banded birds
have never been ob served in sub se quent
field sea sons in Kamloops, even when the
same nest tree has been oc cu pied in suc -
ces sive years (pers. obs., D. Chris tie pers.
comm.).  In Col o rado, Linkhart ob served
high nest site fi del ity among banded males.
Flammulated Owl nest lings have been ob -
served to fledge asynchronously by as much 
as a week in Kamloops, BC, sug gest ing a
stag gered clutch de liv ery (D. Chris tie pers.
comm.) whereas Col o rado birds show syn -
chro nous fledg ing. This dif fer ence may in -
di cate vari abil ity in the food sup ply at the
spe cies’ north ern limit.

The low fe cun dity of the Flammulated
Owl (clutch sizes of 2–4; McCallum 1994)
and its de pend ence on old-growth fea tures
of dry montane for ests com pound its in her -
ent vul ner a bil ity in sus tain ing long-term
pop u la tions. At north ern range lim its,
widely fluc tu at ing cli ma tic con di tions likely
have an ef fect on owl pop u la tion trends, ei -
ther di rectly by af fect ing food sup ply, in di -
rectly by po ten tially in creas ing mor tal ity
through en ergy de mands, or, more likely, a

com bi na tion of both. The dif fer ences ob -
served be tween pop u la tions in the in te rior
and at the north ern lim its of its range may
also sug gest that pop u la tions at the north -
ern limit fluc tu ate more widely. 

If pop u la tion trends were es ti mated from
the sup ply of suit able hab i tat alone,
Flammulated Owl pop u la tions could be ex -
pected to de cline over the next cen tury if
fire sup pres sion in dry montane for ests con -
tin ues. In creasing den si ties of small di am e -
ter Douglas fir will sup press re cruit ment of
large di am e ter vet eran trees and snags, crit i -
cal as nest trees.  Con tin u a tion of in creased
crowd ing and for est en croach ment may
per pet u ate the chronic for est health prob -
lems in dry for est eco sys tems. As well, re -
quired for ag ing hab i tat fea tures, such as
shrub or grassy for est open ings, are de clin -
ing in num ber and size as en croach ment
pro gresses. Cur rently, there is not enough
in for ma tion about hab i tat or other pa ram e -
ters to an swer crit i cal long-term pop u la tion
ques tions about the Flammulated Owl.�
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Figure 25. Locations of Hanna and Brooks
survey areas in Alberta. Large squares in
insets indicate Townships (~100 km2).
Black squares in insets show areas
surveyed for Burrowing Owls. 



Bur rowing Owl pop u la tion trend
sur veys in Al berta, 1991-2000
Ì Darcey T. Shyry, Uni ver sity of Al berta, De part ment
of Re new able Re sources,  Ed mon ton, AB T6G 2M7;
hoverhunter@hotmail.com

Adapted from: Shyry, D.T., T.I. Wellicome, J.K. Schmutz,
G.L. Erickson, D.L. Scobie, R.F. Rus sell, and R.G. Mar tin.
2001. Bur rowing owl pop u la tion-trend sur veys in south -
ern Al berta: 1991-2000. J. Rap tor Res. 35:310-315.

Ev i dence from pri vate land own ers (e.g.,
Op er a tion Bur rowing Owl/Op er a tion
Grass land Com mu nity), and in di vid ual
re search pro jects in di cate that West ern
Bur rowing Owl (Athene cunicularia
hypugaea) pop u la tions have de clined in
ev ery his tor i cally oc cu pied prov ince in
Can ada (Haug and Didiuk 1991, Hjertaas
1997, James et al. 1997, Kirk and Hyslop
1998, Shyry et al. 2001, Skeel et al. 2001,
Wedg ewood 1978, Wellicome and Haug
1995, Wellicome 1997). Re cent
mon i tor ing in Man i toba has shown that the
owls are es sen tially ex tir pated from the
prov ince (K. De Smet pers. comm.), while
the Brit ish Co lum bia pop u la tion is gen er ally 
ac cepted as ex tir pated since the 1970s
(Howie 1980, Leupin and Low 2001,
Wedg ewood 1978). Be cause of pop u la tion
de clines, den sity re duc tions and breed ing
range con trac tion, Bur rowing Owls have
been listed by the Com mit tee on the Sta tus
of En dan gered Wild life in Can ada
(COSEWIC) as en dan gered since 1995
(Wellicome and Haug 1995). The fol low ing
is a sum mary of stan dard ized Bur rowing
Owl nest sur veys in Al berta: six from the

Hanna area be tween 1991 and 2000, and
eight in the Brooks area be tween 1993 and
2001.

Di ur nal sur veys were first ini ti ated
(Schmutz and Wood 1991) in hab i tat con -
tain ing >75% na tive mixed-grass prai rie
near Hanna in 1991, and near Brooks in
1993 (Fig. 25). Both sur vey ar eas are within
the his tor i cal breed ing range of the Bur -
rowing Owl in Al berta. The sur vey pro to col
is de signed to use call-playback of a ter ri to -
rial male breed ing call to lo cate ac tive nests
within a sam ple of quar ter-sections (64.7 ha 
or 160 acres). Ev ery owl ob ser va tion was in -
ves ti gated for ev i dence of nest ing in clud -
ing: a) the pres ence of ju ve nile owls, b) a
pair of owls (pair bonds usu ally do not en -
dure un less a brood is raised), and/or c) one
owl and abun dant nest ing ma te rial (ma nure 
or dung), white wash, pel lets, and prey re -
mains pres ent, as well as loos ened soil on
the bur row mound (Schmutz 1994). Cer -
tain weather con di tions af fect owl be hav ior
(i.e., crouch ing low in a bur row) and re duce 
de tec tion of owls. There fore, sur veys were
not con ducted when: a) tem per a tures were 
greater than 30°C (sur veys were be gun
shortly af ter sun rise and gen er ally did not
con tinue into mid-afternoon), b) wind
speeds were greater than ap prox i mately 20
km/hr, and/or c) it was rain ing. Nests found
out side of the pre scribed sur vey were not
in cluded in this anal y sis. 

Be tween 1991 and 2000, the num ber of
nests ob served in the Hanna sur veys de -
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Figure 26. Burrowing Owl nest density and simple linear regression line near Hanna,
Alberta, 1991-2000 . 



creased sub stan tially, and nest den sity
showed a sig nif i cant neg a tive trend (Fig. 26; 
β=-0.94, F=28.1, P< 0.01). The num ber
of nests ob served in the Brooks sur veys in -
creased be tween 1993 and 1997, but de -
clined af ter this peak. There was no
sig nif i cant trend in nest den sity over time in
the Brooks area, but the re gres sion line in di -
cates a slightly pos i tive trend (Fig. 27;
β=0.28, F=0.497, P=0.51). 

The av er age nest den sity in Hanna was
higher but was more vari able (13.7
nests/100 km2, SE=4.77, N=6) than in
Brooks (8.8 nests/100 km2, SE=1.21,
N=8), re sult ing from high den si ties re -
corded in the first years of the sur vey. Due
to the dis sim i lar pop u la tion trends, the
Hanna and Brooks sur veys were not com -
bined to pro duce a pro vin cial pop u la tion
trend. 

The neg a tive slope of the Hanna re gres -
sion line cor re sponds with trends shown
over larger ar eas by pop u la tion es ti mates in
Sas katch e wan (Hjertaas 1997, Skeel et al.
2001) and Man i toba (De Smet 1997). The
rap idly de clin ing pop u la tion near Hanna
con curs with a north erly con trac tion of the
breed ing range, and un less this trend is re -
versed the lo cal bur row ing owl pop u la tion
will likely be come ex tir pated.

Al though an nual nest den si ties in Brooks
are lower than those from Hanna from
1991-1994, the nest den si ties in Brooks
have not de clined sub stan tially over the
course of the sur veys, and were in creas ing
when the pop u la tion near Hanna showed

its larg est de clines. The slightly pos i tive
slope of the Brooks re gres sion line is the
only non-negative pop u la tion trend known
in Can ada, but in stead of an in creas ing pop -
u la tion it likely rep re sents a fluc tu at ing but
rel a tively sta ble pop u la tion. Fu ture sur veys
may as cer tain if the Brooks pop u la tion re -
mains rel a tively sta ble at lower den si ties
(than were de ter mined near Hanna), or if
the pop u la tion will de cline as the north ern
edge of bur row ing owl range con tin ues to
con tract south. 

While the rea sons for the pop u la tion de -
cline are not fully un der stood, in ten si fi ca -
tion of land use has re sulted in wide spread
loss and frag men ta tion of nest ing hab i tat.
The re stricted hab i tat re main ing may lead
to higher pre da tion or lower pro duc tiv ity
from re duced hunt ing suc cess. These birds
may also be more vul ner a ble to mor tal ity
from col li sions with ve hi cles and from pes ti -
cide use. Al though the mi gra tion route and
win ter ing ar eas for the Bur rowing Owl pop -
u la tion are not known, there are likely fac -
tors in these ar eas con trib ut ing to in creased
mor tal ity (Hjertaas et al. 1995).�

Ac knowl edge ments

Sur veys were made pos si ble by the sharp ob ser va tions of
G. Court, L. Dube, G. Erickson, K. Grisley,
L. Gudmundson, H. Hargrove, J. Hauser, E. Hoffman,
J. Kasdorf, R. Lee, C. Mar shall, R. Mar tin, S. Mi lan,
D. Moody, J. Nichol son, R. Rus sell, J. Schmutz, C. Scobie,
D. Scobie, D. Shyry, R. Sissons, J. Smith, J. Taygert,
B. Treichel, H. Vriend, T. Wellicome, and D. Wood.
Funding for these sur veys pro vided by Al berta Sus tain able 
Re source De vel op ment (for merly Al berta En vi ron ment).
Gra cious thanks to the East ern Ir ri ga tion Dis trict (Brooks)
and the pri vate land own ers near Hanna that of fer on go -
ing sup port to these sur veys by pro vid ing ac cess to
range lands.
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Figure 27. Burrowing Owl nest density and simple linear regression line near Brooks,
Alberta, 1993-2001. 
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Northern Pygmy-Owl inventory of
west-central Alberta
Ì M.D. Piorecky and D.R.C. Prescott , Alberta
Sustainable Resource Development, Fish and Wildlife
Division, Red Deer, AB T4N 6V4; Mark.Piorecky@
gov.ab.ca and Dave.Prescott@gov.ab.ca

Three races of the Northern Pygmy-Owl
are recognized in Canada. Two of these
occur solely in British Columbia. The third,
Glaucidium gnoma californicum, occurs in
the mountainous interior of British
Columbia and throughout the mountain,
foothill and southern boreal forest regions
of Alberta (Godfrey 1986, Hannah 1999).
This race of the Northern Pygmy-Owl is not
listed as a species of concern in the
province of British Columbia (BC CDC
2001), nor has it been designated by the
Committee on the Status of Endangered
Wildlife in Canada (COSEWIC 2001). In
Alberta however, the Northern Pygmy-Owl
is listed as ‘sensitive’, which means that it is
not believed to be at immediate risk of
extirpation or extinction but may require
special attention or protection to prevent it
from becoming at risk (CESCC 2001). This
designation is largely a result of minimal
information regarding its distribution,
abundance and habitat requirements. This
lack of quantitative data is not unique to
Alberta. In fact, the Northern Pygmy-Owl is
one of the least-studied owls in all North
America (Holt and Petersen 2000) and as a
result is also listed in several U.S. states
(Oregon Dept. of Fish & Wildlife 2002).

Cur rently there are no es ti mates of pop u -
la tion size or trends for the North ern
Pygmy-Owl in Al berta. One rea son for this
lack of quan ti fi able data may be that tra di -
tional sources of bird abun dance and dis tri -
bu tion (i.e., Breeding Bird Sur vey,
Christ mas Bird Count) are de signed to re -
veal trends of more com monly en coun -
tered spe cies. As a re sult, they cap ture too
few in di vid u als of sparsely dis trib uted spe -
cies, such as North ern Pygmy-Owls, to pro -
vide ac cu rate trend es ti mates (Sauer et al.
1996, Sauer et al. 2001). Even in Brit ish Co -
lum bia where more owls are en coun tered
on both BBS and CBC sur veys, sam ple sizes
re main small. Al though these data re veal
sim i lar mi nor pos i tive trends (1.3, 1.6 % per
year), the re sults are not sig nif i cant
(P=0.73, P>0.10) and should be in ter -
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preted with cau tion (Sauer et al. 1996,
Sauer et al. 2001). An other rea son for the
lack of dis tri bu tion and abun dance data
may be that, un like the ma jor ity of owls,
North ern Pygmy-Owls are di ur nal in na ture
(i.e., most ac tive dur ing day light hours).
There fore day time sur veys spe cific to de ter -
min ing North ern Pygmy-Owl pres ence and
abun dance must be con ducted. These sin -
gle spe cies sur veys are rel a tively ex pen sive
and in ef fi cient col lec tors of data when
com pared to multi-species noc tur nal owl
sur veys.

Ac knowl edging the lack of dis tri bu tion
and abun dance in for ma tion, it is not sur -
pris ing to learn that lit tle is known about its
hab i tat-use re quire ments. The North ern
Pygmy-Owl is be lieved to be a hab i tat and
food gen er a list (Giese 1999). How ever, it is
also an ob li gate cav ity nester re ly ing on nat -
u ral cav i ties or those pro duced by other
spe cies for nest ing sites (Holt and Petersen
2000). Cav ity nest ers are of pri mary in ter est
to the for estry in dus try be cause cav i ties
tend to form in older trees. Most for est har -
vest ing pro grams aim to har vest stands be -
fore cav i ties oc cur, when fi ber qual ity is at
its prime. With out a firm un der stand ing of
spe cies hab i tat re quire ments at the land -
scape scale, this prac tice may lead to the
loss of for est age and struc ture classes re -
quired by ob li gate cav ity nest ers. 

An in ven tory of west-central Al berta was
con ducted in an ef fort to pro vide crit i cal in -
for ma tion on North ern Pygmy-Owl pop u -
la tion size, dis tri bu tion and hab i tat use. This 
ini tia tive rep re sents the first con certed ef -
fort to sur vey pygmy-owls over a large part
of their range in Al berta. Sur veys for North -
ern Pygmy-Owls ran for eight weeks, com -
menc ing in early March to co in cide with
the on set of breed ing ac tiv ity and end ing in
early May 2001. Broad casts of North ern
Pygmy-Owl calls were con ducted at 1.6 km 
in ter vals along ac ces si ble roads through out
the east ern slopes. Sur veys were ini ti ated
with a two-minute si lent lis ten ing pe riod for 
spon ta ne ously call ing owls. This was fol -
lowed by ap prox i mately 90 sec onds of
North ern Pygmy- Owl calls, which gen er -
ally con sist of five mo not o nous toots,
spaced 1–2 sec onds apart (Johnsgard
1988). Sur veys were then con cluded with

an ad di tional lis ten ing pe riod of
four-minutes. 

Dur ing the eight weeks of sur vey ing, 1701 
lo ca tions were vis ited. A to tal of 44 North -
ern Pygmy-Owls re sponded to re cord ings
at 43 sites. Of the 43 sites with owls, five
were vis ited twice. Only two of the owls re -
sponded on both vis its. Two ad di tional sites
were vis ited on three oc ca sions. At one, an
owl re sponded on each visit, while at the
other, an owl re sponded two of three times.
The area sur veyed was twice as large as
orig i nally an tic i pated, rang ing from Hinton
to just south of Sundre, and as far east as
Rocky Moun tain House and Edson, cov er -
ing all ac ces si ble roads in an area of ap prox -
i mately 40 000 km2. In to tal over 2720 km
of road were sur veyed for North ern
Pygmy-Owls. With 44 birds re spond ing, a
lin ear den sity of 0.016 birds/km can be
es ti mated. 

What does this means for North ern
Pygmy-Owls in Al berta?  This sur vey was
the first step in de ter min ing dis tri bu tion and 
rel a tive abun dance of the North ern
Pygmy-Owl in west-central Al berta. Our
sur veys re veal that the spe cies is in deed
sparsely dis trib uted across this re gion. The
ob served lin ear den sity of 0.016 birds/km is
nearly 40 times lower than those ob served
in Ar i zona and Cal i for nia (0.625 pairs/km;
Holt and Pe ter son 2000). Man age ment of
this spe cies clearly re quires fur ther re search 
into its ba sic bi ol ogy, and in par tic u lar, pop -
u la tion size, trend, dis tri bu tion, hab i tat
pref er ences and re sponse to for estry prac -
tices. It is hoped that fur ther anal y sis of our
sur vey data against var i ous phys i cal and
spa tial hab i tat at trib utes will pro vide hab i -
tat-use mod els that will al low for the pre dic -
tion of North ern Pygmy-Owl dis tri bu tion.
This in turn will help fo cus fu ture sur vey ef -
forts and ini tia tives aimed at es ti mat ing
North ern Pygmy-Owl pop u la tions and
pop u la tion trends.� 
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Sum mary of the 2000 Ca na dian
Pere grine Fal con Sur vey 
Ì P. Rowell1, G.L. Holroyd2 and U. Banasch2

1 #4 Mor gan Cres cent, St. Al bert, Al berta T8N 2E2;
prowell@telusplanet.net; 2 CWS Prai rie & North ern
Re gion, Ed mon ton, Al berta T6B 2X3;
Geoffrey.Holroyd@ec.gc.ca; Ursula.Banasch@ec.gc.ca

Three sub spe cies of Pere grine Fal con
(Falco peregrinus) oc cur in Can ada (White
1968). The con ti nen tal anatum sub spe cies
breeds south of the treeline from the
At lan tic to the Pa cific oceans; the north ern
tundrius sub spe cies nests along arc tic rivers, 
lakes, coast line, and in land es carp ments,
and the west ern pealei sub spe cies oc cu pies
coastal is lands and ar eas of ad ja cent
main land Brit ish Co lum bia. 

The well-documented de cline of pere -
grine pop u la tions started in the late 1940s
(Kiff 1988) and was di rectly linked to con -
tam i na tion by pes ti cides such as DDT,
BHC, diel drin and heptachlor epoxide
(Ratcliffe 1969). In 1978, the Com mit tee on 
the Sta tus of En dan gered Wild life in Can -

ada (COSEWIC) clas si fied anatum
peregrines as en dan gered, tundrius as
threat ened and pealei as rare (Mar tin
1979). An anatum Re cov ery Team was
formed and im ple mented a Re cov ery Plan
by 1987 (Erickson et al. 1988). 

In Can ada, re search ers be gan sur vey ing
peregrines prior to 1960 (Beebe 1960,
Enderson 1965, Fyfe 1969). From 1970 on,
na tional sur veys were car ried out ev ery five
years to de ter mine nest site oc cu pancy and
pro duc tiv ity. The 1965 Mad i son Pere grine
Con fer ence and the 1970 and 1975 North
Amer i can sur veys doc u mented the con tin -
ued down fall of the pere grine (Hickey
1969, Cade and Fyfe 1970, Fyfe et al.
1976). In 1980, small, rem nant pop u la tions 
were pres ent in north ern Que bec, the
North west Ter ri tories and the Yu kon, how -
ever only one site was oc cu pied in south ern 
Can ada (south of 580 N and east of the
Rocky Moun tains) (White et al. 1990). By
1985–86, west coast and north ern pop u la -
tions had in creased or were sta ble while
small, ur ban, pop u la tions in the south were
es tab lished through the re in tro duc tion of
cap tive-raised young (Murphy 1990). The
1990 sur vey again doc u mented sta ble or in -
creas ing pop u la tions in the north and west
with smaller gains made in the south
(Holroyd and Banasch 1996). In 1992,
COSEWIC re clas si fied tundrius peregrines
as vul ner a ble (Bromley 1992). In 1995, sta -
ble or in creas ing sur vey num bers for
anatum peregrines met ini tial ob jec tives set
pre vi ously for six man age ment zones across 
Can ada (Erickson et al. 1988, Banasch and
Holroyd in press). In 1999, pealei were re -
tained as spe cies of spe cial con cern
(COSEWIC 2000) and anatum were down -
graded from en dan gered to threat ened

Page 52 BIRD TRENDS

Winter 2003

0

100

200

300

400

Year of Survey

Northern
anatum
populations
Southern
anatum
populations

Total anatum
population

Figure 28. Increase in the number of known occupied territories
of anatum peregrines, 1970–2000.



(John stone 1999). In 2000, the sev enth na -
tional Pere grine Fal con sur vey was con -
ducted to con tinue doc u ment ing the
pop u la tion and pro duc tiv ity trends of this
re cov er ing spe cies, the re sults of which are
sum ma rized here.

 For the 2000 sur vey, bi ol o gists searched
22 ar eas dur ing the breed ing sea son in nine
prov inces and three ter ri to ries. They found
523 sites oc cu pied by 464 (89%) ter ri to rial
pairs and 59 (11%) ter ri to rial sin gles for a to -
tal of 987 adult pere grine fal cons. 

Anatum

A to tal of 374 sites were oc cu pied within
the range of anatum peregrines, 93% of
which were oc cu pied by pairs, an in crease
of ap prox i mately 15% since 1995
(Ta ble 10). This fig ure is some what less than
the 36% in crease ob served be tween 1990

and 1995 (Banasch and Holroyd in press).
How ever, a de clin ing rate of in crease is to
be ex pected in a re cov er ing pop u la tion
ap proach ing car ry ing ca pac ity (Fig . 28).
Pere grine num bers in the Mac ken zie River
val ley, Yu kon drainages and north ern
Al berta were sim i lar to those re corded in
1995 in di cat ing these re gions may be
sat u rated. While the ma jor ity (57%) of
anatum ter ri to ries were again found in the
bo real north west (Yu kon and North west
Ter ri tories and north ern Al berta), this
pro por tion has de clined from the 1995
sur vey (68%) due to the large in creases in
the num ber of oc cu pied ter ri to ries in
pop u la tions south of 58°N.  The known
pop u la tion in South ern On tario has more
than tri pled (15 to 53) be tween 1995 and
2000. While some of the in crease was due
to ex panded search ef fort, at least part of
the pop u la tion growth is at trib uted to
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Area 1965-66 1970 1975 1980 1985-86 1990 1995 2000
anatum
Labrador, Newfoundland 0 2 (2) 0 ND 2 (2) 21 (21) 31 (31) 22 (15)
Bay of Fundy (NS, NB) ND(2) 0 0 0 1 (1) 7 (5) 6 (6) 11 (11)
Southern Quebec ND(2) 0 ND 1 (1) 1 (1) 15 (12) 15 (13) 28 (25)
Southern Ontario 0 0 0 0 1 (0) 3 (2) 15 (14) 53 (42)
Southern Manitoba ND ND ND 0 1 (1) 2 (1) 4 (4) 3 (2)
Southern Saskatchewan ND 0 ND 0 2 (1) 2 (1) 2 (2) 4 (3)
Alberta South of 58°N 8(6) 1 (1) 0 0 2 (2) 3 (3) 13 (12) 23 (23)
Southern Interior, BC ND ND ND ND ND 2 (2) 1 (1)
Lower Mainland, BC ND ND ND ND ND 8 (8) 6 (5)
Gulf Is. & SE Van. Is., BC ND ND ND 5 (4)¹ 4 (2) 6 (3) ² 9 7) 11 (9)
Alberta North of 58°N ND(4) 2 (1) 3 (3) 9 (9) 6 (5) 9 (9) 23 (23) 29 (29)
Porcupine River, Yukon ND ND 8 (8) 16 (13) 14 (11) 36 (ND) 29 (29) 35 (35)
Peel River, Yukon ND ND ND 18 (12) 12 (10) 14 (ND) 37 (37) 22 (22)³
Yukon River, Yukon ND 6 (5) 6 (5) 12 (10) 22 (18) 33 (ND) 46 (46) 46 (46)
Southern Lakes, Yukon 1 (1) ND
Mackenzie Valley, NWT 14(ND) 9 (6) 24 (21) 20 (15) 45 (ND) 88 (77) 83 (83) 80 (80)
Total anatum counted 22(14) 20 (15) 41 (37) 81 (64) 113 (54) 239 (134) 324 (319) 374 (348)

tundrius
Ungava Bay, Quebec ND 12 (9) 11 (9) 10 (10) 23 (23) 34 (34) ND ND
North Slope, Yukon ND ND 5 (5) 2 (0) 0 1 (0) 5 (5) 9 (7)
Rankin Inlet, Nunavut ND ND ND 8 (8)ª 26 (ND) 26 (26) 27 (27) 25 (22)
Tuktut Nogait NP, NWT 19 (19) * 19 (18)
Total tundrius 12 (9) 16 (14) 20 (18) 49 (23) 80 (79) 32 (32) 53 (47)

pealei
Langara Island, BC 9(6) 6(5) 6 (6) 6 (6) 6 (5) 7 (7) 7 (5) 9 (7)
Queen Charlotte Is., BC 76(55) 56 (46) 60 (51) 73 (58) 50 (ND) 64 (53) 62 (45) 60 (44)
N. Van. & Scott Is., BC ND ND ND ND 6 (5) 10 (5) 10 (6) 20 (12)
Triangle Island, BC ND ND ND ND ND 8 (8) 7 (6)
Total pealei 85(61) 62 (51) 66 (57) 79 (64) 62 (10) 81 (65) 87 (64) 96 (69)
¹Gulf Island sites only.

²Data was actually collected in 1991.

³A smaller section of the Peel was surveyed in 2000 compared to 1995.

ªOnly a partial survey was conducted at Rankin Inlet in 1980 compared to the area surveyed in subsequent years.

*Tuktut Nogait data was based on surveys in 1988 and 1990.

ND = No data

Table 10. Total number of sites occupied by Peregrine Falcons in selected regions of
Canada, 1965–2000 with number of territorial pairs present in parentheses. 



nat u ral pro duc tiv ity. Other anatum
pop u la tions ex pe ri enc ing pos i tive growth
in cluded the Bay of Fundy, south ern
Que bec and south ern Al berta. Lab ra dor
peregrines were the only anatum
pop u la tion to re cord a de cline in the
num ber of oc cu pied ter ri to ries in 2000 (see
Brazil, p. 56).

Al though there was some re gional vari a -
tion, over all anatum pro duc tiv ity rates re -
mained sim i lar in 2000 to rates in 1995
(Ta ble 11). Av er age young per suc cess ful
pair rose slightly from 2.4 in 1995 to 2.5 in
2000 with par tic u larly good pro duc tion in
suc cess ful pairs in the prai rie and Yu kon
River pop u la tions. Av er age young per ter ri -
to rial pair was slightly lower in 2000 (1.5
down from 1.6 in 1995). How ever, there
was a range of highs and lows, par tic u larly
in Al berta where the south ern pop u la tion

av er aged 2.5 young per ter ri to rial pair com -
pared to 0.7 young per ter ri to rial pair in the
north. 

Al though COSEWIC downlisted anatum
peregrines in 1999 be cause ex tinc tion was
no lon ger a threat (John stone 1999), the
sub spe cies was re tained in the threat ened
cat e gory due to the slow growth and un cer -
tain sta tus of pop u la tions in the south. The
sur vey in 2000 fur ther ver i fied that most
anatum sub-populations are ei ther sta ble or 
in creas ing across Can ada, but it re mains to
be seen whether pop u la tions in the south
are com pletely self-sustaining. In south ern
Al berta and On tario, ap prox i mately
one-half and one-third (re spec tively) of all
iden ti fied adults are still red-banded (cap -
tive-raised and re leased prior to 1997 when 
re lease pro grams ef fec tively ended). These
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Area 1970 1975 1980 1985-86 1990 1995 2000
anatum
Labrador 2.0 (2.0) 0 ND 3.0 (1.5) 3.3 (2.6) 2.2 (1.0) 2.4 (1.6)
Bay of Fundy 0 0 0 0 2.0 (1.2) 2.4 (2.0) 2.0 (1.8)
Southern Quebec 0 ND 2.0 (2.0) 0 1.9 (1.4) 2.6 (2.0) 2.3 (1.6)
Southern Ontario 0 0 0 0 2.0 (1.3) 1.5 (1.1) 2.6 (1.6)
Southern Manitoba ND ND 0 0 2.0 (1.0) 3.0 (1.5) 4.0 (2.0)
Southern Saskatchewan 0 ND 0 0 1.0 (0.5) 1.5 (1.5) 2.5 (1.7)
Alberta South of 58°N 3.0 (1.5) 0 0 2.0 (2.0) 1.5 (1.0) 3.0 (0.8) 3.0 (2.5)
Southern Interior, BC ND ND
Lower Mainland, BC ND ND
Gulf Is. & SE Van. Is., BC ND
Alberta North of 58°N 0 0 3.2 (2.1) 0 2.6 (1.4) 2.8 (2.2) 2.6 (0.7)
Porcupine River, Yukon ND ND 1.7 (1.2) 2.6 (2.0) 2.8 (1.7) 2.3 (1.3) 2.1 (1.3)
Peel River, Yukon ND ND 0 2.3 (1.9) 3.2 (2.4) 2.1 (0.9) 1.2 (0.6)
Yukon River, Yukon 2.0 (2.0) 1.0 (0.4) 2.2 (1.3) 2.8 (2.2) 2.4 (1.7) 2.7 (1.6) 3.1(1.5)
Southern Lakes, Yukon 3.0 (3.0) ND
Mackenzie Valley, NWT 2.3 (1.4) 1.3 (0.9) 2.0 (1.5) 2.1 (1.7) 2.6 (2.1) 2.6 (1.8) 2.2 (1.0)
Average 2.3 (1.7) 1.2 (0.7) 2.2 (1.6) 2.5 (1.9) 2.3 (1.5) 2.4 (1.6) 2.5 (1.5)

tundrius
Ungava Bay, Quebec 1.7 (1.3) 1.8 (1.8) 2.7 (2.7) 3.2 (2.7) 3.1 (2.9) ND ND
North Slope, Yukon ND ND 0 0 0 2.3 (1.8) 2.1 (2.1)
Rankin Inlet, Nunavut ND ND 3.3 (2.9) 1.8 (0.6) 2.5 (0.8) 2.1 (0.7) 2.3 (1.7)
Tuktut Nogait NP, NWT 2.6 (1.0)
Average 1.7 (1.3) 1.8 (1.8) 3.0 (2.8) 2.5 (1.7) 2.8 (1.9) 2.2 (1.3) 2.3 (1.6)

pealei
Langara Island, BC 2.2 (2.2) 2.4 (2.0) 2.2 (2.2) 2.0 (1.6) 2.8 (2.0) 2.0 (1.7) 1.8 (1.3)
Queen Charlotte Islands,
BC 2.5 (ND) 3.2 (ND) 2.5 (2.1) ND ND ND ND
N. Vancouver Island &
Surrounding Islands ND ND ND ND ND ND ND
Triangle Island, BC ND ND
Average 2.4 (2.2) 2.8 (2.0) 2.4 (2.2) 2.0 (1.6) 2.8 (2.0) 2.0 (1.7) 1.8 (1.3)
ND = no data

Table 11. Productivity of Peregrine Falcons in selected regions of Canada surveyed every 5
years, 1970–2000. Productivity data indicate average young fledged per successful pair,
with average young fledged per territorial pair in parentheses. 



ra tios will de cline over the next five years as
nat u ral mor tal ity claims this sup ple men tal
co hort and as nat u ral pro duc tion re places
them with peregrines pro duced in the wild. 

Tundrius

The num ber of oc cu pied ter ri to ries and the 
num ber of ter ri to rial pairs in 2000 was
sim i lar to pre vi ous num bers for sta ble
pop u la tions of tundrius peregrines at
Rankin In let and Tuktut Nogait Na tional
Park (Ta ble 10). While a larger area was
sur veyed on the Yu kon’s north slope, this
tundrius pop u la tion is be lieved to be
in creas ing, al though it re mains rel a tively
small. Tundrius pro duc tiv ity fig ures were
2.3 young per suc cess ful pair and 1.6 young 
per ter ri to rial pair, sim i lar to 1995 fig ures of
2.2 and 1.3 (Ta ble 11).

Pealei

On the West Coast, the pealei pop u la tion
of the Queen Char lotte Is lands, in clud ing
Langara Is land, has prob a bly been sta ble
since sur veys be gan (Table 10). Although
North Van cou ver Is land and the
sur round ing area were sur veyed with
greater ef fort in 2000, the large in crease in
num bers is prob a bly indicative of some
pop u la tion growth. Pro duc tiv ity data is
lim ited for pealei peregrines. Re sults from
Langara Is land in 2000 (Table 11) in di cate a
be low av er age year with 1.8 young per
pro duc tive pair and 1.3 young per
ter ri to rial pair com pared to 2.0 and 1.7 in
the 1995 sur vey.

For the most part, the known pere grine
pop u la tion in Can ada ap pears to be healthy 
and grow ing. Al though this spe cies is
prob a bly ap proach ing car ry ing ca pac ity in
the north, it is ob vi ous that it re mains
sen si tive to an nual weather events, for est
fires or other nat u ral con di tions that af fect
nest ing sites and con di tions. In south ern
Can ada, pop u la tions are re cov er ing from
the lows of the 1970s and are ex pand ing
into avail able ur ban and ru ral hab i tat.
Pere grine Fal con pop u la tion mon i tor ing
should con tinue to en sure this spe cies’
re cov ery is main tained in the fu ture.�
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The 2001 Pere grine Fal con sur vey
in in te rior Lab ra dor
Ì Joe Brazil, In land Fish and Wild life Di vi sion,
De part ment of Tour ism, Cul ture and Rec re ation,
St. John’s, NF A1B 4J6; joebrazil@gov.nf.ca

Al though a na tional Pere grine Fal con
sur vey is con ducted ev ery 5 years,
ad di tional sur veys were es tab lished in
Lab ra dor to de tect pop u la tion changes
which may not be picked up by the less
fre quent na tional sur vey. Two sur vey ar eas
were es tab lished that dif fer sig nif i cantly in
terms of to pog ra phy, prey, cli mate and
hu man ac cess. Each area is sur veyed by
he li cop ter at least once ev ery two years
re cord ing oc cu pancy and pro duc tiv ity. The
coastal area has been sur veyed 4 times
since 1996, and the in te rior Lab ra dor area
has been sur veyed an nu ally since 1999. 

The in te rior study area was sur veyed be -
tween 25–28 July 2001. All sites had pre vi -
ous re cords of nest ing fal cons or ter ri to rial
pairs, and in cluded sites along the Fra ser,
Kogaluk, and Ikadlivik Rivers, as well as
Tasisuak and Cabot Lakes. All run in an
east-west di rec tion be tween 56 and 57 de -
grees lat i tude. The rivers have steep sides
carved by gla ciers out of an in te rior pla teau. 
Veg e ta tion on the pla teau is tun dra-like,
while the river val leys have low shrubs,
mosses, and grasses as well as tun dra plants.

Al though the cliffs were checked for 1 to 2 
ki lo me ters on ei ther side of the 20 sites vis -
ited, and ad di tional pos si ble sites were sur -
veyed, only 6 sites had adult peregrines
pres ent. Ter ri to rial be hav iour was ex hib ited 
at only 3 of these sites. No chicks or eggs
were ob served, how ever it is pos si ble that

eggs or chicks could have been missed due
to the size of some of the cliff faces. Sim i lar
re sults were ob tained in 2000, when only 2
sites had nest ing peregrines, but oc cu pancy
was sig nif i cantly higher in 1999 (Ta ble 12). 

The cause (or causes) of this dra matic de -
crease in oc cu pancy can not be eas ily de ter -
mined. The spring and sum mer weather in
2000 and 2001 seemed to be rel a tively wet
and cold com pared to pre vi ous years. This
may have af fected the avail abil ity of prey,
and sub se quently the abil ity of peregrines
to suc cess fully in cu bate eggs or raise young. 
Sur vey dates did dif fer among years (~21
June in 1999; ~10 July in 2000; and ~26
July in 2001), how ever, one would still ex -
pect to find ev i dence of nest ing ei ther
through ter ri to rial be hav iour, in cu ba tion, or 
young in, or near, the nest. If we as sume
that nest ing at tempts in all 3 years were
about the same, then it would ap pear that
nest fail ure oc curred in late in cu ba tion or
early chick rear ing. At an in te rior area nest
out side the study area, a pair of birds was
found to be in cu bat ing eggs dur ing the 3rd

week in July. This is con sid ered a very late
date as fal cons at this lat i tude usu ally hatch
in the first week of July. A visit a week later
re vealed that both the eggs and birds were
gone. At a coastal nest, very small fal con
chicks (prob a bly < 1 week old) were seen
in the last week of July, about 2–3 weeks be -
hind sched ule. Some thing may be in ter fer -
ing with the birds’ abil ity to lay and in cu bate 
eggs or raise young, but this re mains un -
clear. Due to the re mote na ture of all of the
nests, hu man dis tur bance is not likely a fac -
tor. Fu ture sur veys will in clude col lec tion of 
any unviable eggs for pes ti cide anal y sis, as
well as in for ma tion on prey se lec tion
among in te rior peregrines. If re sources per -
mit, coastal sites will also be re vis ited, al -
though there ap pears to be less cause for
con cern in that hab i tat. It is im por tant to
con tinue mon i tor ing peregrines in Lab ra -
dor to de ter mine whether the re cent de -
creases ac tu ally rep re sent a de clin ing trend
in this pop u la tion.�
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Year 1999 2000 2001
Sites checked 20 20 20
Sites with birds 16 2 6
Successful/territorial 15 2 3

Table 12. Comparison of Peregrine Falcon nesting effort at 
the same 20 sites in the interior of Labrador, 1999–2001.



Rap tor trends in the North west
Ter ri tories and Nunavut: a
Pere grine Fal con case study
Ì S. Carrière1,6, D. Aber nethy1,  M. Bradley2, 
R.G. Bromley3, S.B. Matthews1, J. Obst4, and
M. Setterington5

1 Wild life and Fish eries Di vi sion, De pt. of Re sources,
Wild life & Eco nomic De vel op ment, Gov . NWT,
Yel low knife, NT X1A 3S8; 2 Wood Buf falo Na tional
Park, Fort Smith, NT X0E 0P0; 3 Whole Arc tic
Con sulting,, Yel low knife, NT X1A 2N8; 4 Box 1888,
Yel low knife, NT X1A 2P4; 5 De pt. of Sus tain able
De vel op ment, Gov . Nunavut,  Arviat, NU X0C 0E0. 6

Cor re sponding au thor: Su zanne_Carriere@gov.nt.ca

Mon i toring wild life pop u la tions north of
the 60th par al lel is a no to ri ously ex pen sive
ac tiv ity, and sur veys of north ern rap tor
pop u la tions are no ex cep tion.  Be cause of
this, less than 10% of Nunavut and the
North west Ter ri tories have been sur veyed
for rap tors (Fyfe 1969, Bromley 1988,
Rowell et al. in press) and vol un teers
trav el ing or work ing in re mote ar eas
con tinue to pro vide in valu able in for ma tion
on rap tor sites that were never doc u mented 
be fore.

De spite high costs, ae rial sur veys of rap tor
est sites have been per formed al most an -
nu ally in at least one area of the North west
Ter ri tories or Nunavut since the 1960s, and
ad di tional in for ma tion on nest sites has
been op por tu nisti cally gath ered since the
1940s (Fig. 29).  

NWT/NU Rap tor Da ta base

Many spe cies of rap tors are philopatric
(i.e., they use the same nest sites or cliffs
year af ter year).  Such pre dict able use of
sites al lows us to study trends in rap tor
pop u la tions by com par ing past and pres ent
in for ma tion on the use of known nest ing
ar eas.  In the early 1980s, rap tor bi ol o gists
from the Gov ern ment of the North west
Ter ri tories (then in clud ing Nunavut)
ex panded on pre vi ous work done by the
Ca na dian Wild life Ser vice and es tab lished a 
pro to col to pre serve valu able his tor i cal data 
on north ern rap tor nests and to
sys tem at i cally re cord new data (Fyfe et al.
1976, Bromley 1988, Shank 1997).  The
NWT/NU Rap tor Da ta base (NNRD), as it is
known, holds all of the data used in many
sta tus and trend stud ies, par tic u larly on the

Pere grine Fal con (Falco peregrinus). Some
of these stud ies are sum ma rized be low.

Pere grine Fal cons in North ern
Sur veys 

Pere grine Fal con num bers had de clined
no tice ably by 1970, prin ci pally due to the
ef fects of DDT/DDE, and pro duc tion was
dra mat i cally re duced (Kiff 1988). Few
ex perts pro vide his tor i cal es ti mates of the
num ber of north ern pairs or ac tive eyries
prior to 1965, and  these es ti mates ranged
from 3500 to more than 7000 (Kiff 1988). 

In 1965, Fyfe (in Enderson et al. 1995) es -
ti mated that at least 196 his tor i cal nest ing
sites of Pere grine Fal cons were re corded in
the arc tic and sub-arctic re gions of North
Amer ica.  The NNRD has his tor i cal re cords
for one-quarter (49) of these sites in the
North west Ter ri tories and Nunavut. Each
newly de scribed rap tor site is given a
unique num ber so that sur vey ef forts span -
ning de cades can be linked to re veal the
his tory of vis its and pair oc cu pancy at each
lo ca tion. The num ber of Pere grine Fal con
nest ing sites added an nu ally to the NNRD
re flects changes in sur vey in ten sity and geo -
graphic scope across the North west Ter ri -
tories and Nunavut, not nec es sar ily changes 
in north ern pop u la tions of Pere grine Fal -
cons.  Pop u la tion change is best ex am ined
within in di vid ual sur vey ef forts, on de fined
study ar eas and with con sis tent meth od ol -
ogy and per son nel.  These in ten sive sur vey
ef forts (Fig. 29) were ini ti ated for var i ous
rea sons, in clud ing:   

(1) con cerns over the lev els of organo -
chlorine res i dues in north ern Pere grine
Fal con (Enderson and Berger 1968,
Calef and Heard 1979),

(2) need for base line sur veys of all rap tor
spe cies prior to, or dur ing, large-scale
re source de vel op ments (Bromley and
Matthews 1988, Matthews 1989), 

(3) con cerns over the sta tus of Gyr fal cons
(Falco rusticolus) due to in creased in ter -
ests in sell ing ju ve nile Gyr fal cons on
the world fal conry mar ket (Bromley
and McLean 1986), or

(4) fu ture cre ation of a pro tected area
(Shank 1995).   
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De spite the orig i nal in tent of sur veys, de -
tailed in for ma tion on Pere grine Fal con nests 
was col lected at ev ery op por tu nity.

Trends in Pere grine Fal con
pop u la tions  

Within spe cific study ar eas, ae rial sur vey
pro to cols usu ally in volve find ing and
ob serv ing all “oc cu pied” sites (those used
by a pair, or an in di vid ual) dur ing the peak
in the breed ing sea son from mid-June to
late-July. Sites with young pres ent are called 
“pro duc tive”. Few at tempts are made to
land and ver ify the in for ma tion gath ered
from air craft, so some sites ac tu ally
oc cu pied by birds can be missed. 
Be cause Pere grine Fal con pairs do not

con struct any nest struc ture but use bare
ledges or stick nests bor rowed from other
spe cies, sites were “known” only af ter
pairs were seen nest ing there (John stone
1999). Cliffs in good pere grine hab i tat
may be vis ited dur ing a sur vey but un less
a pair was us ing it at the time, pre vi ous
uses were dif fi cult to de tect. These types
of er ror are usu ally con sis tent be tween
sur veys, so year-to-year trends in site
oc cu pancy can still be stud ied (Bromley
and Matthews 1988).  We make the
as sump tion that de clines in Pere grine
Fal con breed ing pop u la tions can be
in ferred when pre vi ously oc cu pied sites
are con sis tently found un oc cu pied in
sub se quent sur veys.  In creases in
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Figure 29. Survey history and the number of unique nesting sites described in the
NWT/Nunavut Raptor Database since 1947.

(a) Thelon River sur veys (1957-69) – Kuyt 1980.  (b) Mac ken zie River Val ley CWS sur veys 1960s –Fyfe 1969.  (c)  CWS
sur veys (1970s):  Mac ken zie River Val ley - Fyfe et al. 1976., Bromley and Matthews 1988; Thelon River – Armbruster
and Rus sell 1975; Cen tral Ca na dian Arc tic – Armbruster et al. 1975; Banks Is. – Bradley 1975; Hor ton River (1968,
1973, 1975)  – Allison and Dick 1975.  (d) Rankin In let Pere grine Fal con Pro ject (1981-2000) – Court et al. 1988,
Bradley et al. 1997, Aber nethy et al. in press.  (e) Five-year North Amer i can Pere grine Fal con Sur veys: see all sur veys in
b-g in ad di tion to Mac ken zie Val ley (1966, ev ery 5 years from 1970 to 2000) - Matthews and Carrière, in press, Rowell
et al., in press (refs. therein); Tuktu Nogait Na tional Park (1988, 1990, 2000) - Obst, in press; Thelon River (1970, 1975,
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GNWT Sur veys in Cen tral Ca na dian Arc tic (1982-96), Baffin and Keewatin (1978,1982-91, 1995) – Calef and Heard
1979, Bromley and McLean 1986, Bromley 1988, Shank et al. 1993, Shank 1995, Shank 1996.  Source: NNRD.



breed ing pop u la tions are in ferred if
pre vi ously oc cu pied sites are con sis tently
found oc cu pied in sub se quent sur veys
and/or newly oc cu pied sites are found in
ar eas pre vi ously sur veyed.

Taiga - Mac ken zie River Val ley 

This Pere grine Fal con sur vey cov ers about
700 km of the 1800 km long Mac ken zie
River (from the mouth of the Sa line River to
Inuvik) to a width of 75 km on ei ther side. 
This sec tion of the river val ley has hun dreds
of cliff faces and wooded cut banks near
open wa ter or wetlands that com prise good
Pere grine Fal con breed ing hab i tat. The
Mac ken zie River sur vey was ini ti ated in the
mid–1960s and was per formed at least
ev ery 5 years un til 2000.  This pop u la tion is
com posed mainly of the anatum
sub spe cies of Pere grine Fal con. 

In the early 1970s and mid–1980s, new
ar eas were searched ev ery year to find pre -
vi ously un known nest sites. Dur ing the past
three de cades the num ber of known nest
sites has in creased dra mat i cally (Enderson
et al. 1995; Fig. 30).  A year-by-year anal y sis 
to cor rect for the in crease in search ef fort in -
di cated the breed ing pop u la tion started in -
creas ing in 1985 (Bromley and Matthews
1988). 

The num ber of oc cu pied sites has not in -
creased since 1990, per haps be cause this
area reached max i mum oc cu pancy for ter -

ri to rial Pere grine Fal con pairs in the early
1990s. For est fires were more fre quent in
the study area from 1990–2000 than in any
other re corded de cade.  In 2000, we noted
that some sites had been lost due to fire:
stick nests pre vi ously used by Pere grine Fal -
con were burned, or slump ing and ero sion
of riv er banks mod i fied the cliff face. De -
spite hab i tat changes and pre sum ably some 
sea sonal vari abil ity in pro duc tiv ity
(Matthews and Carrière, in press), the num -
ber of sites oc cu pied by Pere grine Fal cons
re corded dur ing the last de cade in the Mac -
ken zie Val ley is the high est since the sur vey
was ini ti ated in the mid–1960s (Fig. 30).  

Tun dra  – Kugluktuk, Hope Bay, and
Rankin In let 

Tundrius Pere grine Fal con sites have been
reg u larly vis ited as part of rap tor sur veys
done near Kugluktuk and Hope Bay on the
main land south of Vic to ria Is land, NU
(Bromley and McLean 1986, Shank et al.
1993).  These ar eas have nu mer ous cliffs
10–40 m high dis persed in veg e tated
tun dra.  Ap prox i mately the same ar eas
were sur veyed ev ery year from 1982–1996
(Shank et al. 1993).  The Rankin In let
Pere grine Fal con Pro ject, on the west coast
of Hud son Bay, is one of the lon gest rap tor
mon i tor ing pro grams in North Amer ica.
The 450 km2 pro ject area has low roll ing
hills with out crops of up to 53 m in height
amongst nu mer ous tun dra lakes and
ponds (Court 1986). 
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Figure 30.  Five-year changes in breeding parameters for anatum Peregrine Falcons along
the Mackenzie River, NT.  In the 1970–80s, extra efforts were made to find new sites in previously
unsurveyed areas.  Source: NNRD. See Enderson et al. 1995, Matthews and Carrière, in press, and analyses in Bromley 



The last Kugluktuk sur vey, per formed in
1996, showed the larg est num ber of oc cu -
pied sites ever re corded in that area
(Fig. 31). Breeding pop u la tions in
Kugluktuk, Hope Bay, and, to some ex tent,
in Rankin In let showed an up ward trend in
oc cu pancy in the mid–1980s.  In Hope Bay
and Rankin In let, this trend peaked in the
1990s, sug gest ing that, as in the Mac ken zie
Val ley, Pere grine Fal cons may be at car ry ing
ca pac ity for nest sites in these study ar eas.  

Anatum and tundrius Pere grine Fal con
pop u la tions breed ing north of the 60th par -
al lel in Can ada ap pear to have been at their
low est lev els in the 1970s.  Sur veys of mi -
grant fal cons com ing from the Arc tic also
showed that these pop u la tions de clined
through the 1960s and ‘70s (Mueller et al.
1988), fol lowed by a re cov ery ini ti ated in
the 1980s (Ward et al. 1988).  It is not
known if north ern pop u la tions of both sub -
spe cies have reached num bers sim i lar to
those be fore the mid-century col lapse.  To -
day, data from those few north ern ar eas in -
ten sively sur veyed sug gest that those
Pere grine Fal con pop u la tions may be near
or at max i mum oc cu pancy of nest sites. 
How ever, the Arc tic and sub-arctic are
harsh places to nest: large an nual vari a tions
in weather, food sup ply, and hab i tat qual ity
in fire-prone ar eas ap pear to be the norm
(Bradley et al. 1997, see un usual diet in
Bradley and Oliphant 1991). These con trib -

ute to an nual vari a tions in breed ing suc cess
for north ern Pere grine Fal cons (Bradley et
al. 1997, Matthews and Carrière, in press). 
Fur ther more, some ar eas oc cu pied by nest -
ing fal cons in the North west Ter ri tories and
Nunavut are ex pe ri enc ing an in crease in
dis tur bance through cabin build ing, rec re -
ational use, and re source ex plo ra tion and
de vel op ment.  Finally, im por tant changes
in cli mate are oc cur ring within the Mac ken -
zie Val ley, and sim i lar changes are seem -
ingly hap pen ing through out the cen tral
Arc tic (IPCC 2001, Serreze et al. 2000). 
These changes will be com plex, in flu enc ing
both the prey pop u la tions and the hab i tat of 
the pere grine, and the ex tent of their ef fect
is cur rently un pre dict able. 

Fu ture sur veys, sup ple mented by ad di -
tional in for ma tion gath ered by vol un teers,
will con trib ute to our un der stand ing of how
north ern fal con pop u la tions will cope with
both nat u ral and hu man-induced changes
in their breed ing hab i tat.�
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Figure 31. Changes in number of sites occupied by tundrius Peregrine Falcons near Hope
Bay, Kugluktuk and Rankin Inlet, NU.  Sources:  Hope and Kugluktuk: Shank et al. 1993 (1982-1991), Shank
1996, NNRD (1992-1996); Rankin Inlet: Court et al. 1988 (1981-1986), NNRD, R. Johnstone, D. Abernethy and
M. Setterington , unpublished data (1987-2000).
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Are north ern rap tor pop u la tions
sig naling a new col lapse?
Ì D. Mossop, Biodiversity As sess ment and Mon i toring
Pro ject, Yu kon Col lege, White horse, Yu kon Y1A 5H5;
dmossop@yukoncollege.yk.ca

Sit ting as they do at the top of the
food-chain, birds of prey are rec og nized as
pow er ful in di ca tor spe cies of eco sys tem
health. The de mise of the Pere grine Fal con
(Falco peregrinus) in the 1960s was the
im pe tus that ini ti ated pop u la tion
mon i tor ing of sev eral rap tor spe cies and has 
now re sulted in valu able long-term
da ta bases at sev eral lo ca tions across
Can ada. In the Yu kon Ter ri tory a 30-year
se ries of pop u la tion data ex ists for five key
rap tor spe cies main tained at Yu kon Col lege
as part of its  ‘Biodiversity As sess ment and
Mon i toring Pro ject’.

Pere grine Fal con nest ing pop u la tions in
the Yu kon are sur veyed ev ery five years, in
part to ful fill the na tional mon i tor ing stip u -
lated in the Ca na dian Pere grine Re cov ery
Plan (Bromley et al. 1988). By the year
2000, these data sug gested a pos si ble col -
lapse in pro duc tiv ity (Mossop 2000). As a
re sult, a fol low-up sur vey was con ducted in
2001 on a sub-set of the ter ri tory-wide sur -
vey. The ob jec tive was to col lect more de -
tailed data through in ten sive sin gle vis its to
nest ing sites in the core of the best-known
pop u la tions to try to shed light on pos si ble
en vi ron men tal ef fects on pro duc tiv ity not
de tected by the broader sur vey. 

The find ings in 2001 agreed quite closely
with those of 2000 (Ta ble 13) with about
20% of the sites show ing no ev i dence of
breed ing adults at all. This oc cu pancy rate is 
about 6% be low the long-term av er age. The 
pro duc tion of young is cause for more con -
cern. As in 2000, about 60% of all sites had
no young, with only 50% of the sites oc cu -
pied by breed ing pairs be ing pro duc tive
(i.e. having young to ap prox i mately fledg ing 
age; Fig. 32). 

Our pre lim i nary re sults sug gest a cor re la -
tion with the “age” of the site. It seems to be
the sites (and per haps pairs) with the lon gest 
his tory in the pop u la tion that are show ing
pro duc tiv ity prob lems. If older adults are
im pli cated, it could im ply a build ing con -
cen tra tion of a chem i cal con tam i nant, rais -
ing the spec ter of the di sas ter of the ‘60s. A
sec ond ary sug ges tion re lates to the age of
the young in the nests. Al though based on
small sam ples, it ap pears that nest ing dates
are later, and the least healthy young are
found in nests with very late hatch dates.
Fu ture mon i tor ing should be able to clar ify
this.

Though over all pro duc tion in the Yu kon
Pere grine pop u la tion may not be in a cat a -
strophic  “col lapse” there are other trou -
bling signs. Chief among these are the
find ings of oth ers mon i tor ing anatum Pere -
grines in the north ern lim its of their range. 
In Lab ra dor, sur veys sug gest a de cline of al -
most 80% in the last three years (Brazil
2001). Amer i can Kes trels (Falco sparverius)
in the Yu kon have shown an 80% de cline in
oc cu pancy of nest boxes over the last 5
years. This might in di cate that rap tors in
gen eral war rant con cern.

Be cause of these early signs of trou ble, it is 
im per a tive that mon i tor ing con tinue. The
2001 sur vey was car ried out be cause past
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Sub population year no. checked no. occupied no. productive young/
productive pair

Yukon River 2001 47 37 (77%) 17 (35.4%) 2.4 + 0.9
2000 53 43 (81%) 22 (41.5%) 3.1+ 1.0

Peel River 2001 8 7 (88%) 5 (62%) ?
(whole Peel) 2000 31 22 (70%) 12 (39%) 1.2 + 0.6
TOTAL 2001 55 44 (80%) 22 (40%) 2.4+0.9

2000 84 65 (77%) 34 (41%) 2.3 + 1.5

Table 13. Summary of results, Yukon Territory Peregrine Falcon Survey, 2001.



ex pe ri ence has proven that the pere grine
can pro vide early warn ing of en vi ron men tal 
con tam i na tion (Mossop 2001). There is also 
strong ev i dence they can serve as in di ca tors
for is sues like cli mate change. Given the ex -
cel lent long-term da ta base for the spe cies, a 
strong pitch is be ing made in the Yu kon to
con tinue mon i tor ing its per for mance and to 
as sign this re search to grad u ate-level schol -
arly at ten tion. A part ner ship be tween Yu -
kon Col lege and the Uni ver sity of North ern
BC has been forged to be gin that work.�
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An over view of re cov ery and trends 
in Bay of Fundy Pere grine Fal cons
Ì Di ane L. Amirault, CWS At lan tic Re gion, Sackville,
NB E4L 1G6; Di ane.Amirault@ec.gc.ca

Doc u men ta tion of the his tor i cal
abun dance of Pere grine Fal cons in the Bay
of Fundy is in com plete at best. A his tor i cal
ac count of the Pere grine Fal con in the

Maritimes (Stocek and Pearce 1978)
in di cated that the fal con had never been a
com mon nest ing spe cies here. The same
re port cited pub lished and un pub lished
re ports of 13 eyries, most of which oc curred 
in the Up per Bay of Fundy. It is tempt ing,
then, to es tab lish the his tor i cal nest ing
pop u la tion es ti mate of fal cons at 13 pairs.
How ever, as there is in suf fi cient ev i dence
to con firm that all nest sites were ac tive in
any given year, this num ber likely does not
rep re sent the true nest ing pop u la tion. It is
also pos si ble that pop u la tion lev els were
de pressed due to shoot ing and ha rass ment
at the time when the first pop u la tion
es ti mates were es tab lished. There is also
doc u mented ev i dence that young
Pere grine Fal cons were taken from nest
sites for fal conry (M. Elderkin, pers.
comm.). 

The wide spread de mise of the Pere grine
Fal con across its breed ing range also ex -
tended to the Bay of Fundy. The last doc u -
mented nest ing pair prior to ex tir pa tion
from the re gion oc curred at Cape d’Or,
Nova Sco tia in 1955 (Sam et al. 1994). Af ter 
1955, ob ser va tions of the Pere grine Fal con
were re stricted to tran sient in di vid u als seen
dur ing mi gra tion. The num ber of tran sient
Pere grine Fal cons re ported per year be -
tween 1964 and 1975 ranged from one to
24 (Stocek and Pearce 1978).

The first co or di nated sur vey to de ter mine
pop u la tion lev els in Can ada was or ga nized
in 1970 (Holroyd and Banasch 1996). Since 
then, sur veys have been re peated ev ery five 
years to es tab lish trends. In ad di tion to the
five-year sur veys, an nual ef forts have been
un der taken at known nest sites to con firm
the pres ence of nest ing adults and to de ter -
mine pro duc tiv ity (de fined as the num ber
of chicks fledged per pair). Reg u lar searches 
for new nest sites have been con ducted in
Nova Sco tia by the pro vin cial De part ment
of Nat u ral Re sources. Other con tri bu tors to
the doc u men ta tion, mon i tor ing and con -
ser va tion of the Pere grine Fal con in the Bay
of Fundy are Parks Can ada Agency (Fundy
Na tional Park) and the New Bruns wick De -
part ment of Nat u ral Re sources and En ergy.
Nat u ral ist ob ser va tions add to the in for ma -
tion com piled and help to pro vide a more
com plete pic ture of prog ress to wards spe -
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Figure 32. Apparent decline in productivity of Yukon Peregrine
Falcons over the last 10 Years.



cies re cov ery in the re gion. Re ports of nest -
ing pairs are in ves ti gated when new
in for ma tion is ob tained. 

The first three sur veys (1970, 1975 and
1980) con firmed that Pere grine Fal cons
were no lon ger nest ing in the po ten tial hab -
i tats of the Bay of Fundy. Shortly af ter the
use of DDT was banned in the late 1960s
and early 1970s (Baril et al. 1989), a pere -
grine re lease pro gram was ini ti ated to re in -
tro duce fal cons to those re gions of Can ada
where they had been ex tir pated. The Bay of 
Fundy re in tro duc tion pro gram was es tab -
lished in 1982, and within nine years
(1982–1991) a to tal of 178 young fal cons
were hacked from five sites in Nova Sco tia
and New Bruns wick (Ta ble 14).

The re lease pro gram for the Pere grine Fal -
con in the Bay of Fundy proved to be an
over whelm ing suc cess. As early as 1985,
ter ri to rial pairs were ob served in suit able
nest ing hab i tat, and all of these in di vid u als
pos sessed the red metal band in di cat ing
that these were re leased cap tive-reared
birds. The first con firmed nest ing and pro -
duc tion of young fol low ing the re lease pro -
gram oc curred in 1989 when three pairs
nested in the prov ince of New Bruns wick,
pro duc ing five young. Since that time, the
Bay of Fundy Pere grine Fal con pop u la tion
has shown char ac ter is tics in dic a tive of a
well re-established pop u la tion. Nat u ral re -
place ment of red-banded birds with
unbanded in di vid u als has oc curred in di cat -
ing that the pop u la tion is be ing sus tained
with out the ad di tional re lease of cap tive
reared birds. Pro duc tiv ity data col lected at
mon i tored nests and from ob ser va tions of
nat u ral ists in di cates that, in al most all years,
the num ber of young pro duced per ter ri to -
rial pair has con sis tently ex ceeded the 1.0

to 1.5 rate es ti mated to be re quired to
main tain a sta ble pop u la tion (New ton 1979 
in Holroyd and Banasch 1996). Be tween
1989–2001, a min i mum of 163 young
Pere grine Fal cons are known to have
fledged. There is also in for ma tion in di cat ing 
that toxic chem i cals in the en vi ron ment no
lon ger pose a risk to Bay of Fundy
peregrines. Un hatched, ad dled eggs have
been re cov ered from two sites in New
Bruns wick for toxics anal y sis, and these
eggs have been rel a tively free of the con -
tam i nants that cause re pro duc tive fail ure
(L. Shutt, unpubl. data).   

Re cov ery pop u la tion tar gets for Zone 1,
which in cludes the Maritimes and parts of
Que bec and Lab ra dor (Erickson et al.
1988), were met in 1990. Pop u la tion num -
bers have now ex ceeded the tar get num -
bers iden ti fied for achiev ing spe cies
re cov ery, and in creased dra mat i cally be -
tween 1985 and 1990 (Ta ble 15). Due to lo -
gis ti cal con straints, the 1995 sur vey did not
in clude an ex haus tive search of all known
hab i tat, and re sults should, there fore, be
con sid ered as a min i mum num ber of nest -
ing pairs. An nual pop u la tion counts be -
tween 1990 and 1994 showed a sta ble
num ber of ter ri to rial pairs which then in -
creased be tween 1995 and 2000 as a re sult
of pop u la tion ex pan sion in Nova Sco tia.
The first con fir ma tion of nest ing in the prov -
ince of Nova Sco tia oc curred in 1995.

The num ber of ter ri to rial Pere grine Fal con 
pairs re ported an nu ally has not yet reached
a pla teau (Fig. 33). Pop u la tion sur veys con -
ducted in 2001 pro vide a cur rent pop u la -
tion count of 11 ter ri to rial pairs, the high est
count doc u mented to date.

The suc cess of Pere grine Fal con re cov -
ery is closely linked to the im pres sive
num bers of Semipalmated Sand pipers
(Calidris pusilla) and other shorebirds
(Hicklin 1987; Gratto-Trevor 1992) which 
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Site Number of Young
Released

New Brunswick
Fundy National Park 55
Quaco Head 14

Nova Scotia
Cape d’Or 34
Blomidon Prov Park 37
Five Islands Prov Park 38

Total 178

Table 14. Number of young Peregrine
Falcons hacked in the Bay of Fundy,
1982–1991.

1970 1975 1980 1985 1990 1995 2000
New Brunswick 0 0 0 1 7 5 5
Nova Scotia 0 0 0 0 0 1 5

Total 0 0 0 1 7 6 10

Table 15. Total number of territorial pairs in the Bay of Fundy during
nation-wide survey years, 1970–2000 .



use the Bay of Fundy as a stag ing area
from late sum mer to early fall to ac cu mu -
late fat re serves that fuel their south ward
mi gra tion. Pere grines are reg u larly ob -
served for ag ing at ma jor shorebird roosts
at sev eral sites in the Up per Bay of Fundy
(Camp bell 1999).

Over the next few years, it will be in ter est -
ing to doc u ment whether or not, when, and 
at what level, peak pop u la tion num bers are
achieved. Mon i toring of the Bay of Fundy
Pere grine Fal con pop u la tion will con tinue
in or der to con firm pro duc tiv ity lev els and
also to iden tify the ef fec tive ness of pro tec -
tion mea sures and the need for ad di tional
con ser va tion. Cur rent re search ques tions
be ing pur sued are re lated to iden ti fy ing the
ge netic pa ram e ters of re-established
anatum Pere grine Fal con pop u la tions.�
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Figure 33. Number of Peregrine Falcon territorial pairs in the Bay of Fundy, 1986-2001.
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Dis tri bu tional Stud ies
Bird band ing
Bird Banding Of fice, 
Na tional Wild life Re search Cen tre, 
Ca na dian Wild life Ser vice, Carleton Uni ver sity
Ot tawa, ON  K1A 0H3
tel (613) 998-0524, fax (613) 998-0458
email: bbo_cws@ec.gc.ca
http://www.cws-scf.ec.gc.ca/nwrc-cnrf/in dex_e.cfm

Studies of Abun dance and 
Pop u la tion Trends
Breed ing Bird Sur vey (BBS)
Mi gra tory Bird Pop u la tions Di vi sion, 
Na tional Wild life Re search Cen tre, 
Ca na dian Wild life Ser vice, Carleton Uni ver sity
Ot tawa, ON K1A 0H3
tel (613) 998-0490, fax (613) 998-0458
email: Con nie.Downes@ec.gc.ca
http://www.cws-scf.ec.gc.ca/nwrc-cnrf/migb/
01_1_2_e.cfm

Ca na dian Lakes Loon Sur vey (CLLS)
Bird Studies Can ada
P.O. Box 160
Port Ro wan, ON N0E 1M0
tel (519) 586-3531, fax (519) 586-3532
email: aqsurvey@bsc-eoc.org
http://www.bsc-eoc.org/cllsmain.html

Check list pro grams
Al berta Bird Sur vey Check list
Fed er a tion of Al berta Nat u ral ists 
Box 1472
Ed mon ton, AB  T5J 2N5
tel (780) 453-8629
info@fanweb.ca
http://www.fanweb.ca/

NWT/Nunavut Bird Check list Sur vey 
Ca na dian Wild life Ser vice 
Suite 301, 5204-50th Ave. 
Yel low knife, NT X1A 1E2 
tel (867) 669-4771, fax (867) 873-8185 
email:NWTChecklist@ec.gc.ca
http://www.NWTChecklist.com
http://www.mb.ec.gc.ca/na ture/
migratorybirds/nwtbcs/in dex.en.html

Étude des Pop u la tions d’Oiseaux du Qué bec
(ÉPOQ)
Jacques Larivée
ÉPOQ
194 Ouellet
Rimouski, PQ G5L 4R5
tel (418) 722-6509 (H) (418) 723-1880 (W)
email: jacques.larive@cgocable.ca
http://www.oiseauxqc.org/epoq.html

Christ mas Bird Counts (CBC) 
Con tact your lo cal natu ral ist club for the name of the
CBC co or di na tor in your area, or write: 

Geoff LeBaron 
Na tional Au du bon So ci ety 
700 Broad way
New York, NY 10003
tel (212) 979-3000
email: glebaron@au du bon.org
http://birdsource.cor nell.edu/cbc/

For est Bird Moni tor ing Pro gram (FBMP)
Ca na dian Wild life Ser vice
49 Cam e lot Drive
Nepean, ON K1A 0H3
tel (613) 941-5913, fax (613) 952-9027
email: FBMP@ec.gc.ca
http://www.on.ec.gc.ca/wild -
life/wild-watchers/watchers99-e.html#fbmp

BC Coastal Water bird Sur veys
Jeanne Roy, Bird Studies Can ada
5421 Rob ert son Road, R.R. # 1
Delta, BC  V4K 3N2
tel (604) 940-4696 fax (604) 946-7022
1 (877) 349-2473 (toll free)
email: jeanne.roy@ec.gc.ca

Hawk counts 
Hawk Mi gra tion As so ci a tion of North Amer ica
Mike Street
73 Hatton Drive
Ancaster, ON L9G 2H5
tel (905) 648-3737 (eve nings)
mikestreet@hwcn.org
http://www.hmana.org

Hawkwatches
(i) On tario:
Bruce Pen in sula
Mark Wierc in ski
Box 9
Heath cote, ON  N0H 1N0
tel (519) 599- 3322

Greater To ronto Rap tor Watch (Sept.1-Dec.)
(Cran berry Marsh / High Park)
John Barker
27 Ho ri zon Cres cent
Scarborough, ON M1T 2G2
tel (416) 291-1598

Doug Lockrey, Cran berry Marsh coordinator 
lockrey33@rogers.com
http://www.gtrw.ca/hp/site.htm

Hawk Cliff (Sept.1 - Nov.30)
Hawk Cliff Foun da tion
P.O. Box 11
Port Stanley ON N5L 1J4
shayredmond@rogers.com
http://www.ezlink.on.ca/~thebrowns/HawkCliff/
in dex.htm

Hol i day Beach (Sept.1 - Nov.30). 
Bob Hall-Brooks, Pres i dent
(519) 972-5736
bhall-brooks@cogeco.ca
http://www.hbmo.org/

or Bev Wannick, Ca na dian Vice-President
bwannick@erca.org

Ni ag ara Pen in sula (March 1 - May 15).
Mike Street
73 Hatton Drive
Ancaster, ON L9G 2H5
tel (905) 648-3737 (eve nings)
mikestreet@hwcn.org
http://www.hwcn.org/link/niaghawk/in dex.html

(ii) Al berta:
Cal gary Hawk watch
Wayne Smith 
8220 El bow Drive
Cal gary, AB  T2V 1K4
tel (403) 255- 0052

Al berta Hawk watch
Pe ter Sherring ton
Ea gle Moni tor ing
R.R. 2
Co chrane, AB  T0L 0W0
tel (403) 932-5183
email: psherrin@telusplanet.net

Mari times Shore bird Sur vey 
Pe ter Hick lin 
Ca na dian Wild life Serv ice, At lan tic Re gion 
P.O. Box 6227
Sackville, NB E4L 1G6
tel ( 506) 364- 5042, fax (506) 364- 5062,
email:  Pe ter.Hick lin@ec.gc.ca

Great Lakes Marsh Mon i toring Pro gram 
Bird Studies Canada
P.O. Box 160
Port Rowan, ON  N0E 1M0
tel (519) 586- 3531, fax (519) 586- 3532
email: aqsurvey@bsc- eoc.org
http://www.bsc-eoc.org/mmpmain.html

Mi gra tion Mon i toring Pro gram (MMP)
Bird Studies Can ada
P.O. Box 160 
Port Ro wan, ON N0E 1M0
tel (519) 586-3531, fax (519) 586-3532
email: generalinfo@bsc-eoc.org
http://www.bsc-eoc.org/na tional/cmmn.html

Mi gra tion Mon i toring/Banding Sta tions:
Rocky Point
Da vid Allinson
3472 Sunheights Drive,
Vic to ria, BC V9C 3P7
(250) 480_9433 (W); 250-478-0493 (H)
email: gos hawk@pacificcoast.net
http://www.islandnet.com/~rpbo/

Menu of volunteer- based or ni tho logi cal pro grams in Can ada

This list in cludes only proj ects that docu ment spe cies abun dance and popu la tion trends. For a more com plete list -
ing of pro grams that moni tor land birds, you may ob tain a copy of the Ca na dian Land bird Moni tor ing Strat egy from:
Con nie Dow nes, Mi gra tory Bird Popu la tions Di vi sion, Na tional Wild life Re search Cen tre, Ca na dian Wild life Ser vice,
En vi ron ment Can ada,     Ot tawa K1A 0H3; 613-998-0490 tel; 613-998-0458 fax; Con nie.Dow nes@ec.gc.ca.
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Vaseux Lake
Dick Cannings, Bird Studies Can ada
1330 Debeck Road
S11, C96, RR#1
Naramata, BC  V0H 1N0
tel (250) 496-4049
email: dickcannings@shaw.ca

Mac ken zie Na ture Ob ser va tory 
Vi Lambie or Cheryl Free man 
c/o Mac Ken zie Na ture Ob ser va tory 
P.O. Box 1598
Mac ken zie, BC  V0J 2C0
tel Vi (250) 997-6876(H) 
email: lambie@uniserve.com or
tel Cheryl  (250) 997-6927 (H)
email:peeka@uniserve.com 

Lesser Slave Lake Bird Ob ser va tory
P.O. Box 1076
Slave Lake, AB  T0G 2A0
tel (780) 849-7117, cell (780) 805-1355
fax (780) 849-7122
email: birds@lslbo.org
http://www.lslbo.org

Beaverhill Bird Ob ser va tory
P.O. Box 1418
Ed mon ton, AB T5J 2N5
email:charles@ualberta.ca
email: Geoffrey.Holroyd@ec.gc.ca
http://www.beaverhillbirds.com

In gle wood Bird Sanc tu ary 
Doug Col lis ter
3426 Lane Cr. SW
Cal gary, AB T3E 5X2 
tel (403) 240- 1635 (H); (403) 246- 2697 (W)
fax (403) 246-2697, email: col lis@telusplanet.net

Last Moun tain Bird Ob ser va tory 
Al Smith, Ca na dian Wild life Ser vice
Prai rie & North ern Re gion
115 Per im e ter Rd.
Saskatoon, SK  S7N 0X4
tel (306) 975-4091 (W); fax (306) 975-4089
email: Alan.Smith@ec.gc.ca
http://www.naturesask.com/lmbo.html

Delta Marsh Bird Ob ser va tory 
Heidi den Haan
R.R. 1, Box 1
Por tage la Prai rie, MB  R1N 3A1
tel (204) 239-4287; fax (204) 239-5950
email: hdenhaan@dmbo.org
http://www.dmbo.org

Thun der Cape Bird Ob ser va tory 
Nick Escott
133 South Hill St..
Thun der Bay, ON  P7B 3T9 
tel (807) 345-7122 (H)
email: ngescott@shaw.ca
http://tbfn.org/tcbotbfn.htm

Whitefish Point Bird Ob ser va tory 
Jeanette Morss, WPBO 
16914 N. Whitefish Point Rd. 
Par a dise, MI 49768
tel (906) 492-3596; fax (906) 492-3954
email: war bler@jamadots.com
http://www.wpbo.org

Long Point Bird Ob ser va tory 
Landbird Pro grams Co or di na tor
Bird Studies Can ada
P.O. Box 160
Port Ro wan, ON N0E 1M0 
tel (519) 586-3531, fax (519) 586-3532
email: lpbo@bsc-eoc.org
www.bsc-eoc.org/lpbovol.html 

Haldimand Bird Ob ser va tory
John Miles
tel (519) 587-5223 (H), email: miles@kwic.com
http://www.geocities.com/haldimandbirdobservatory

To ronto Bird Ob ser va tory  
Lori Nichols
Box 439, 253 Col lege St., 
To ronto, ON  M5T 1R5
tel (416) 604-8843 (H)
email: nkhsin@netrover.com.

Prince Ed ward Point Bird Ob ser va tory 
Eric Machell
P.O. Box 2 
Delhi, ON  N4B 2W8
tel (519) 582-4738 (H)
email: peptbo@rogers.com
http://www.peptbo.ca/

Innis Point Bird Ob ser va tory  
Bill Petrie (chair)
P.O. Box 72137, North Kanata Sta tion
Ot tawa, ON  K2K 2P4
tel (613) 820-8434 (H)
email:wfpetrie@magi.com
http://www.magi.com/~wfpetrie/IPBO.html

Tadoussac 
Jacques Ibarzabal
1824 Sainte-Famille
Jonquiere, QC  G7X 4Y3
tel (418) 542-2560 (H)
email: jhawk.ibarzabal@sympatico.ca

Fundy Bird Ob ser va tory 
Brian Dalzell
62 Bancroft Point
Castalia, NB E5G 3C9
tel (506) 662-8650 (H), fax (506) 662-9804
email: dalzell@nbnet.nb.ca 
http://per sonal.nbnet.nb.ca/gmwhale/sea birds.htm

Point Lepreau 
Jim Wil son
Saint John Nat u ral ists’ Club
2 Neck Rd.
Quispamsis, NB  E2G 1L3
tel (506) 847-4506 (H); fax (506) 849-0234
email: jgw@nbnet.nb.ca

Brier Is land 
Lance Laviolette
R.R. 1
Glen Rob ert son, ON K0B 1H0
tel (613) 874-2449 (H)
(514) 340-8310  ext. 8495 (W)
email: lance.laviolette@lmco.com

At lan tic Bird Ob ser va tory 
Phil Tay lor or Trina Fitz ger ald
Dept.of Bi ol ogy, Aca dia Uni ver sity
Wolfville, NS  B0P 1X0
tel (902) 585-1313 (W); fax (902) 585-1059
email: ABO@acadiau.ca
http://land scape.acadiau.ca/abo/in dex.html

Gros Morne Na tional Park Mi gra tion Mon i toring Sta -
tion
Ste phen Flemming, Gros Morne Na tional Park
P.O. Box 130
Rocky Har bour, NF  A0K 4N0
tel (709) 458-2417; fax (709) 458-2059
email: stephen_flemming@pch.gc.ca

Mon i toring Avian Pro duc tiv ity and
Survivorship (MAPS)
Stan dard ized constant- effort bird- banding to es ti mate
popu la tion size and pro duc tiv ity. Band ing per mit re -
quired. Continent- wide, but lim ited cov er age. Con tact
your lo cal band ing group, or: 

Bird Banding Of fice
Na tional Wild life Re search Cen tre
Ca na dian Wild life Ser vice, Carleton University
Ot tawa, ON  K1A 0H3
tel (613) 998-0524, fax (613) 998-0458
email: bbo_cws@ec.gc.ca

Or

In sti tute for Bird Pop u la tions
P.O. Box 1346, 11435 S.R.#1, Suite 23
Point Reyes Sta tion, CA  94956
tel (415) 663-1436; fax (415) 663-9482
email: ddesante@birdpop.org
http://www.birdpop.org/maps.htm

Pro ject FeederWatch 
Pro ject FeederWatchCoordinator 
Bird Stud ies Can ada
P.O. Box 160
Port Rowan, ON N0E 1M0
tel (519) 586- 3531, fax (519) 586- 3532
email: pfw@bsc- eoc.org

Nest Re cord Schemes 

Com pi la tion of rec ords from in di vid ual nests
(hab i tat, clutch size, suc cess, etc.).

Brit ish Co lum bia 
Wayne Camp bell
B.C. Wild Bird Trust
P.O. Box 6218, Sta tion C
Vic to ria, BC V8P 5L5
email: rwcampbell@shaw.ca
tel (250) 477-0465

Al berta
Glen Semenchuk 
Fed er a tion of Al berta Nat u ral ists
11759 Groat Road
Ed mon ton, Al berta, T5M 3K6
tel (780) 427-8124, fax (780) 422-2663
email: fan@fanweb.ca
http://www.fanweb.ca

Sas katch e wan
Glenn Sutter 
Cu ra tor of Or ni thol ogy and Hu man Ecol ogy
Royal Sas katch e wan Mu seum
2340 Al bert St.,
Re gina, Sas katch e wan, S4P 3V7
tel (306) 787-2859
email: gsutter@royalsaskmuseum.ca

Man i toba (also NWT & Nunavut)
Man i toba Mu seum of Man and Na ture
190 Rupert Av e nue
Win ni peg, MB  R3B 0N2
tel (204) 956-2830, fax (204) 942-3679
email: info@manitobamuseum.mb.ca

On tario 
George Peck 
Royal On tario Mu seum
100 Queen’s Park
To ronto, On tario, M5S 2C6
tel (416) 586-5523
email: onrs@rom.on.ca
http://birdsontario.org/onrs/onrsmain.html

Que bec 
Mi chel Gosselin
Canadian Mu seum of Na ture
P.O. Box 3443, Sta tion D
Ot tawa, ON  K1P 6P4
tel (613) 566-4291; fax (613) 364-4027
email: mgosselin@mus-nature.ca

Mari times  
A.J. (Tony) Er skine
CWS At lan tic Re gion 
P.O. Box 6227
Sackville, NB E4L 1G6
tel (506) 364-5035; fax (506) 364-5062
email: Tony.Ers kine@ec.gc.ca

New found land and Lab ra dor Nest Re cords
John Maun der
The New found land Mu seum
Box 8700, Duckworth Street
St. John’s, NF A1B 4J6
tel (709) 729-5077
email: jmaunder@gov.nf.ca
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Bird Trends is pub lished  for free dis tri bu tion by the Ca na dian Wild life Serv ice. To save re sources,
please help us main tain a cur rent mail ing list.  Bird Trends aims to pro vide:

• feed back to vol un teers of or ni tho logi cal sur veys;
• in for ma tion on trends in Ca na dian bird popu la tions;
• a menu of volunteer- based or ni tho logi cal proj ects in Can ada.

Con tents may be used with out per mis sion with ap pro pri ate credit to the source. Ad di tional in for ma -
tion may be ob tained from: Mi gra tory Birds Con ser va tion Di vi sion,
Ca na dian Wild life Serv ice, Ot tawa, On tario K1A 0H3, tel (819) 953- 4390, fax (819) 994- 4445,
email: Ju dith.Ken nedy@ec.gc.ca �

Illustrations by Kandyd Szuba from Forest raptors and their nests in Central Ontario, On tario Min is try of 
Nat u ral Re sources, Southcentral Sci ences Sec tion Field Guide FG-03, 1998, Queen’s Printer for
On tario. Illustrations by Ellaine M. Dickson and David A. Kirk used with permission.


