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A•STR•CT.--Osprey (Pandion haliaetus) populations were monitored extensively in the Kawartha Lakes 
region of Ontario, Canada, from 1978-2000, and intensively monitored in a subsample of these lakes, 
particularly Sturgeon Lake, (1991-2001). The number of occupied nests within the Kawartha Lakes 
region increased from 18 nests in 1978 to 89 nests in 1992 following the ban of organochlorine pesticides 
and the provision of artificial nesting structures. Surveys in 1996 and 2000, however, revealed 78 and 
66 occupied nests, respectively, indicating a recent population decline or stabilization. The Osprey 
breeding colony at Sturgeon Lake followed very similar trends in nest numbers, peaking in the mid- 
1990s, followed by a decline and apparent population stabilization by 2001. The mean annual produc- 
tivity in this colony between 1986 and 2001 was 1.17 chicks per occupied nest, and exceeded the re- 
ported replacement level of 0.8 chicks per nest. Population fluctuations and trends in overall annual 
production of fledglings were similar between the Sturgeon Lake breeding colony and birds breeding 
at lower densities in neighboring lakes. Estimated potential recruitment to the Sturgeon Lake colony, 
based on the number of fledglings produced 3-5 years previously, was positively related to population 
size in a given year (r • = 0.65); but very few banded nestlings returned to the colony as breeders. Factors 
affecting productivity and population trends seem to operate similarly at local and regional scales. As 
very few fledged juveniles returned to the Sturgeon Lake colony as breeders, yet the population was 
maintained, we suggest there was probably considerable dispersal of juveniles among local natal sites 
throughout the region. 

I4m¾ WoPms: Osprey; Pan dion haliaetus; Ontario; population; productivity. 

PRODUCTMDAD Y TENDENCIAS POBLACIONALES DE •tGUILAS PESCADORAS EN LA REGION 
DE LOS LAGOS KAWARTHA, ONTARIO, 1978--2001 

RESUMEN.--Las poblaciones de •tguila pescadora (Pandion haliaetus) fueron monitoreadas extensiva- 
mente en la regi6n de los lagos Kawartha de Ontario, Canadfi, desde 1978-2000, y monitoreadas inten- 
sivamente en una submuestra de estos lagos, particularmente en el Lago Esturi6n, (1991-2001). E1 
nfimero de nidos ocupados dentro de la regi6n de los lagos Kawartha incremento desde 18 nidos en 
1978 a 89 nidos en 1992 luego de la prohibici6n de los pesticidas organoclorados y de proveer estruc- 
turas artificiales para anidaci6n. Los estudios en 1996 y 2000 sin embargo, revelaron 78 y 66 nidos 
ocupados, respectivamente, indicando un reciente declive en la poblaci6n o su estabilizaci0n. La colonia 
de anidaci6n del figuila pescadora en el Lago Esturi6n sigui6 tendencias muy similares en el numero 
de nidos, alcanzando su pico a mediados de los 90s, seguido por un declive y una aparente estabilizaci6n 
de la poblaci6n para el 2001. la productividad media anual en esta colonia entre 1986 y 2001 fue 1.17 
polluelos por nido ocupado, y excedi6 el nivel de reposici6n reportado de 0.8 polluelos por nido. Las 
fiuctuaciones de la poblaci6n y las tendencias en la producci6n anual global de juveniles fueron similares 
entre la colonia de anidaci6n del Lago Esturi6n y las aves que anidaron en m•ts bajas densidades en 
lagos vecinos. E1 reclutamiento potencial estimado para la colonia del Lago Esturi6n, basada en los 
nfmeros de juveniles producidos 3-5 aftos atrfis, se relacion6 positivamente con el tamafio de la pobla- 

1 Corresponding author's e-mail address: pamela.martin@ec.gc.ca 

307 



308 DE SOLLA ET AL. VOL. 37, No. 4 

ci6n en un afio dado (r • = 0.65); aunque, muy pocos juveniles anillados retornaron a la colonia como 
reproductores. Los factores que afectan la productividad y las tendencias poblacionales parecen operar 
similarmente a escalas locales y regionales. A pesar que muy pocos de los juveniles levantados retornaron 
a la colonia del Lago Esturi6n como reproductores, aun la poblaci6n se mantuvo, sugerimos que all/ 
probablemente hubo una considerable dispersi6n de juveniles entre los sitios natales locales de toda la 

.. 

region. 

[Traducci6n de Cfisar M/trquez] 

Osprey (Pandion haliaetus) populations, like 
those of many fish-eating birds throughout North 
America, declined due to pesticide-related effects 
in the 1950s and 1960s, subsequently recovering 
following restrictions in the use of organochlorine 
pesticides and other chlorinated hydrocarbons in 
the early 1970s (Spitzer et al. 1983, Ewins et al. 
1995, Houghton and Rymon 1997). Many pro- 
grams have been implemented to monitor Osprey 
populations in North America and to improve re- 
cruitment (Spitzer et al. 1983, Steidl et al. 1991, 
Castellanos and Ortega-Rubio 1995, Ewins 1996, 
Witt 1996). 

In 1978, the Ontario Ministry of Natural Re- 
sources began monitoring the Osprey population 
of the Kawartha Lakes region of south-central On- 
tario within the lower Great Lakes basin. Once 

common throughout the area, this population suf- 
fered a decline during the previous decades and 
the main objectives at that time were to assess and 
monitor population trends, and to enhance pop- 
ulation growth and reproductive success through 
the creation of artificial nesting sites (Barker 1986, 
1988). In 1991, the Canadian Wildlife Service ini- 

tiated a study to assess the suitability of Ospreys as 
indicators of chlorinated hydrocarbon contami- 
nants within the Great Lakes basin, as well as to 

determine if Ospreys breeding on the Great Lakes 
were continuing to suffer any adverse effects of 
these contaminants (Ewins et al. 1995, Martin et al. 
2003). Ospreys on several lakes within the Kawar- 
tha Lakes system were also monitored to provide 
comparative data on what was assumed to be a 
clean inland breeding population. However, PCB 
concentrations in the eggs and plasma of nestling 
Ospreys in Sturgeon Lake were found to be con- 
siderably higher than those of birds nesting on the 
Canadian Great Lakes and in the Kawartha Lakes 

region (Martin et al. 2003). By 1996, when it had 
been demonstrated that contaminant levels were 

low elsewhere in the study area, the Canadian 
Wfidlife Service ceased Osprey monitoring activi- 
ties in the Great Lakes basin except in the Stur- 

geon Lake colony, where monitoring was contin- 
ued until 2001. 

We report here the population growth and fluc- 
tuations of Ospreys in the Kawartha Lakes region 
from 1978-2001 including data from survey re- 
ports from Ontario Ministry of Natural Resources 
from 1978-91 with those collected by the Canadian 
Wildlife Service and Kawartha Lakes Friends of the 

Osprey Society from 1991-2001. As well, we ex- 
amine post-recovery patterns of productivity and 
adult returns of Ospreys in a selected small breed- 
ing colony. 

STUDY AREA AND METHODS 

The study area was primarily within the Kawartha 
Lakes region in south-central Ontario, a transitional zone 
bordering the Canadian Shield and the Great Lakes-St. 
Lawrence Lowlands ecozones (Fig. 1). This area consists 
of a chain of 17 shallow, mainly eutrophic lakes intercon- 
nected by a series of rivers and man-made canals. The 
water levels are controlled in some areas through the use 
of dams, and the littoral regions of some lakes were 
flooded as a result of the construction of the Trent-Sew 

ern Waterway over the last two centuries. Although the 
total area is approximately 6600 km 9, much of this land 
is under agricultural use and unsuitable Osprey habitat. 

The entire Kawartha Lakes region, as well as adjoining 
portions of the Trent-Severn Waterway including Scugog 
Lake, the Otonabee River, and Rice Lake, were searched 
for Osprey nests by Ontario Ministry of Natural Resourc- 
es in 1978-80, 1985, 1986, 1988, and 1991, and by the 
Canadian Wildlife Service in 1999. Suitable nesting hab- 
itat was searched in early June along routes with known 
nest sites, both by boat and by vehicle on roads near the 
lakes. Nest checks were done with a spotting scope or an 
extendible pole with an attached mirror. Second visits in 
July were made to nests throughout the region in 1986, 
1988, and 1991; we calculated productivity on a per nest 
basis for these years (M. Barker unpubl. data). In 1988, 
1991, 1996, and 9000, the entire region was also surveyed 
by fixed-wing aircraft from which nests may be viewed 
easily (Fuller and Mosher 1987), during the nestling pe- 
riod (mid-June). Furthermore, we had access to nest site 
information collected by local Osprey enthusiasts. Thus, 
we believe that the majority of occupied Osprey nests in 
the Kawartha Lakes region were located during these sur- 
veys. 

A subset of Kawartha Lakes at the northwest end of the 

chain, including Sturgeon, Balsam, Canal, and Mitchell 
lakes, and Emily Creek (44ø36'N, 7ø20'W to 44ø36'N, 
79ø05'W; Fig. 1) were surveyed annually by boat from 
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Figure 1. Kawartha Lakes study area indicating its position in the Great Lakes basin and the Sturgeon Lake Osprey 
breeding colony. 

1991-96. The south end of Sturgeon Lake near the town 
of Lindsay was the site of a fairly dense nesting "colony" 
of Ospreys, in which up to 17 occupied nests occurred 
within a 3.5 km radius. In 1991, PCB contaminant levels 
in this colony were determined to be unusually high (egg 
x = 7.1 ppm; range: 2.02-26.5 ppm wet weight), and thus 
intensive annual monitoring in this colony continued un- 
til 2001. 

Ospreys in Sturgeon Lake and the other northwestern 
lakes nested mostly on flooded stumps, whose tops were 
within a meter of the water, and on man-made elevated 
platforms, although some nests were located on live or 
dead trees and utility poles (P. Martin unpubl. data). All 
known nests on each lake were visited twice a year by 
boat. The first visit was made in late May or early June, 
during mid- to late incubation, and was a check for nest 
occupancy. We did not visit during the laying period or 
early incubation to avoid causing nest abandonment. 
Thus, it was possible some nests were destroyed before 
our initial visit, but this probability remained constant 
among years and probably did not represent a bias in 
monitoring. The second visit was in late June or early July 
when the chicks were 5-6 wk old (banding age). At this 
time we banded nestlings with both a US Department of 
Interior issued aluminum numeric band and a single col- 
ored plastic band. Each color of plastic band indicated a 
yearly cohort, and was used by all Osprey banding pro- 
jects throughout the Great Lakes. The number of chicks 
remaining in the nest at this time were considered to be 
fledged although it is possible that some mortality may 
have occurred between banding and nest departure. 

The occupied nest (ON) was used as the census unit, 
and was defined as a nest attended by a pair of Ospreys, 
regardless of any breeding attempt. Therefore, an occu- 

pied nest was considered equivalent to a pair of potential 
breeders. A successful nest was one in which at least one 

young was reared to banding age. Productivity rate was 
defined as the number of chicks reared to banding age 
per occupied nest. Production was the total number of 
chicks fledged in the overall population or group (Steen- 
hof and Kocherr 1982). We calculated the adjusted re- 
cruitment productivity (ARP), which is an estimate of the 
potential for new breeders in a given year (Spitzer 1980, 
Spitzer et al. 1983). Spitzer et al. (1983) calculated that 
50% of Ospreys first bred at 3, 30% at 4, and 20% at 5 
yr of age. Thus, the number of potential breeders re- 
cruited into the population in a given year was weighted 
by these proportions for the number of fledglings 3, 4, 
and 5 yr prior, using the equation: 

[1] (0.5 X Yt-3 + 0.3 x Yt-4 -k 0.2 x Yt-5), 

where Y is the number of fledglings, and t is the year To 
convert recruitment to productivity, the weighted sum of 
fledglings was divided by the number of occupied nests 
the year before their recruitment, Or_ 1. 

From 1992-96, most adults (all female) Ospreys at 
Sturgeon Lake were trapped using a dome-shaped noose 
carpet (Bloom 1987) tied over the nests during late in- 
cubation when nest-site tenacity was strong and chances 
of nest abandonment were low. The banding operauon 
took less than 15 rain and birds were always observed to 
return to their nest. Banded adults were of unknown age. 
Each year during the initial nest check, an effort was 
made to read the large 2-digit bands of breeding birds 
with 8 X 42 binoculars or a spotting scope. Birds were 
not recaptured on the nest for the purpose of determin- 
ing their identity. 

Data Analysis. We estimated changes in the size of the 
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Figure 2. Productivi•, number of occupied nests, and 
total number of Osprey fledged 1978-2001 in the entire 
•wartha Lakes region, Ontario. 
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Figure 3. Productivity, number of occupied nests, and 
total number of Osprey fledged 1985-2001 at the Stur- 
geon Lake colony, Ontario. 

Osprey population of the entire Kawartha Lakes region 
study area from 1978 onward, and in the Sturgeon Lake 
colony from 1986-2001, using least squares regression. 

We evaluated the proportion of fledglings from Stur- 
geon Lake and the four neighboring lakes that later re- 
turned to breed. We included only juveniles that were 
banded from 1991-98, as juveniles fledged after 1998 
would not be expected to breed until at least 2002. We 
compared recruitment and ARP with the annual percent 
change in population size using least squares regression. 
Only 6 yr of data (1996-2001) were available for analysis, 
as a minimum of 5 yr prior to the given year were re- 
quired for the estimation of ARP. Data were insufficient 
for other areas within the Kawartha Lakes region to con- 
duct this analysis. We calculated the encounter rates of 
adults in Sturgeon Lake from 1994-2001. The identities 
of breeding birds at each nest were tabulated from 1994 
onward. Adults were identified by band numbers where 
possible, or were listed as either unbanded or unknown 
(band unreadable or unable to determine presence of 
band). The presence of plastic color bands was recorded. 

Weather data were collected by Environment Canada 
at the Peterborough Airport from 1994-2001 and were 
accessed on the Ontarioweather webpage (Patrick 2002). 
For the months of May and June, we calculated the 
means for the daily mean, maximum, and minimum tem- 
peratures, windspeed, and dewpoint. We examined the 
relationships between spring weather variables and Os- 
prey population dynamics at Sturgeon Lake. 

RESULTS 

Kawartha Lakes Region: Population Size. From 
1978-92 there was a four-fold increase in the num- 

ber of occupied nests throughout the Kawartha 
Lakes region study area (Fig. 2; r • = 0.997, P < 
0.001), representing a mean annual rate of in- 
crease of 10.3%; this rate of increase was greatest 
between 1980 and 1985 (15.9%). However, the 
population had declined 9% by 1996 and 22% by 
2000, relative to maximum nest numbers of 1992. 

Sturgeon Lake: Population Size. The number of 

occupied nests within the Sturgeon Lake colony 
increased from 11 in 1986 to 17 in both 1992 and 

1993 (r • = 0.91, F•, 2 = 21.37, P = 0.04), fluctuated 
through 1996, then declined steadily to a low of 
nine in 2000, although there was a slight resur- 
gence of nests in 2001 (r • = 0.69, F1,7 = 15.31, P 
= 0.006; Fig. 3). 

Sturgeon Lake: Productivity. Mean annual pro- 
ductivity at the Sturgeon Lake colony ranged from 
0.8-2.18, with a mean of 1.17 fledglings per occu- 
pied nest (Fig. 3). There was no relationship be- 
tween the total number of fledglings produced in 
the colony and the number of occupied nests in 
the same year, from 1986-2001 (r • = 0.05, P = 
0.45); however, nest success was significantly relat- 
ed to mean annual per nest productivity (r • = 0.72, 
P < 0.001). The percent change in population size 
was positively correlated to ARP (r • = 0.71, F•,4 = 
9.93, P = 0.035). Similarly, there was a positive re- 
lationship between potential recruitment and the 
population size (r • = 0.65, F•,4 = 7.38, P = 0.053). 

Detailed population and productivity data were 
available for Ospreys nesting at much lower den- 
sities in four adjacent lakes within the northwest- 
ern portion of the Kawartha Lakes (Balsam, Canal, 
and Mitchell lakes, and Emily Creek), providing a 
local comparison to the colony at Sturgeon Lake. 
The total number of occupied nests from these 
lakes ranged from 8-20 nests (Fig. 4). The popu- 
lation fluctuations observed in the Sturgeon Lake 
colony between 1986 and 2000 were similar to 
those in nearby lakes (r • = 0.44, P = 0.052) and 
both groups reached their lowest numbers in 2000. 
The annual changes in the total number of fledg- 
lings produced per year was similar between the 
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Figure 4. Productivity, number of occupied nests, and 
total number of Osprey fledged 1985-2001 at Balsam, 
Canal, and Mitchell lakes, and Emily Creek, Ontario. 

Sturgeon Lake colony and the neighboring lakes 
(r • = 0.51, F•,7 = 7.28, P = 0.03; however, mean 
annual productivity per nest was not correlated be- 
tween the two areas (r • --- 0.34; P = 0.17). Never- 
theless, mean annual productivity did not differ be- 
tween the two groups pooled across years 
(dependent t-test, t8 = 1.73, P = 0.13). 

Resightings of Banded Juveniles. In the north- 
western portion of the Kawartha Lakes a total of 
179 chicks were banded between 1991 and 1998, 
and were thus available for recruitment into the 

breeding population by 2001, our last year of study. 
Only one bird banded as a juvenile was confirmed 
breeding at Sturgeon Lake; a total of three are 
known to have returned to the Kawartha Lakes re- 

gion. As well, in 1997, a male Osprey that had been 
banded with a plastic color band as a juvenile in 
1993 bred successfully at Sturgeon Lake. However, 
the natal location of this bird is unclear, as in 1993, 

color banding of annual cohorts was being con- 
ducted throughout the Great Lakes basin. Band re- 
coveries were obtained for three other birds band- 

ed as juveniles. Two were found dead in their first 
autumn in Ohio and Michigan. The third was 
found dead on its wintering grounds in Lesser An- 
tilles during its second winter. 

Returns of Banded Adults. Of 18 adults banded 

at the nest in the Sturgeon Lake colony between 
1992 and 1996, 15 were females. Two males re- 

turned to breed at the colony three years subse- 
quent to banding, while one was only observed in 
the year of banding. Of the females, two bred at 
the colony only the year of banding and were not 
observed in subsequent years. There were pro- 
nounced declines in the proportion of adults re- 
turning on years 2 and 6 (Fig. 5). Females bred at 
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Figure 5. Cumulative proportion of banded adult Os- 
preys returning per year from year of banding. 

the colony a modal frequency of 2 yr (six individ- 
uals) and a mean of 3.44 (SD = 2.09) years; seven 
was the maximum number of years females bred 
at the colony (two individuals). Thus, the modal 
minimum age at last breeding was 5 yr and the 
maximum age was 10 yr. Females with a high pro- 
portion of successful nests tended to have many 
breeding attempts (r • = 0.64, Fl,12 = 8.35, P = 
0.014). However, females were equally likely to be 
successful in the final year observed breeding 
(65.4%) than any other year of breeding (64.3%; 
X 2 < 0.005, P = 0.97). There was an equal proba- 
bility that successful and unsuccessful females 
would switch nest sites the subsequent year (X 2 = 
2.23, P = 0.14). 

Effects of Weather. During the years 1994-2001, 
we found significant relationships between mean 
productivity of Ospreys in the Sturgeon Lake col- 
ony and weather conditions for May, but not for 
June. There was a significant positive relationship 
between productivity and mean daily temperature 
(r • = 0.63, F1,6 = 10.41, P = 0.018), mean maxi- 
mum daily temperature (r • = 0.48, F1,6 = 5.50, P 
= 0.058), mean minimum daily temperature (r • = 
0.65, F1,6 = 11.30, P = 0.015) and mean dewpoint 
(r • = 0.67, F•,6 = 12.02, P = 0.013). There were no 
significant relationships between productivity and 
mean, maximum, and gust wind speed. 

DISCUSSION 

Osprey populations throughout North America 
have rebounded from the declines of the mid-cen- 

tury induced by organochlorine pesticide expo- 
sure, following the ban on the use of these chem- 
icals (Postupalsky 1989, Ewins et al. 1995, Henny 
and Kaiser 1996, Houghton and Rymon 1997). Al- 
though the Osprey population of the Kawartha 
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Lakes region in the lower Great Lakes basin has 
also expanded by four-fold from 1978-92, its status 
pre-DDT era is unknown. By the year 2000, how- 
ever, this regional population had contracted to 
74.2% of its maximum expansion achieved in 1992. 
S•milar leveling off or slight decline of Osprey pop- 
ulations, following periods of rapid growth, has oc- 
curred elsewhere in the Great Lakes basin. Osprey 
populations increased dramatically during the 
post-DDT era in Michigan (Postupalsky 1989); 
however, during the latter half of the 1990s, pop- 
ulations in the Upper and Lower Peninsula de- 
clined by 22% and 9%, respectively (S. Postupalsky 
pers. comm.). An Oregon population experienced 
similar increases in size throughout the 1970s and 
1980s as contaminant levels declined (Henny and 
Kaiser 1996). In contrast, instead of reaching a pla- 
teau, this population more than doubled from 
1995-2001 (USGS 2002). The authors suspect that 
recent acceptance by the Ospreys of utility poles 
and channel markers as nesting sites accounts for 
this sudden population increase (USGS 2002), sug- 
gesting that appropriate nest sites were limiting 
previously. Sturgeon Lake appeared to have a sur- 
plus of established nesting sites. Given that there 
were always some unoccupied nest platforms, and 
that we frequently observed the construction of 
new nests on exposed stumps, it seems that avail- 
ability of nest sites probably was not limiting this 
population of Ospreys. A common strategy in en- 
couraging Osprey population expansion has been 
to erect artificial nest sites (Ewins 1996, Witt 1996). 
Our results suggest that even at high population 
densities, nest site availability was not a limiting fac- 
tor. The Sturgeon Lake breeding colony seems to 
have reached a plateau and a management strategy 
based on further construction of artificial nests is 

unlikely to result in further growth. Nevertheless, 
there is anecdotal evidence (R. Skitch, Ontario 
Power Generation pets. comm.) that in the eastern 
section of the Kawartha Lakes region (Rice and 
Stoney lakes), there has been a dramatic increase 
in the use of utility poles in 2001 and 2002. This 
tendency to use utility poles may have facilitated 
an increase in the regional population overall. 

Although the eggs of Sturgeon Lake Ospreys 
were found to contain relatively elevated egg PCB 
concentrations when examined in 1991-92, there 

was no apparent correlation between productivity 
w•th either DDE or PCB concentrations through- 
out the Canadian Great Lakes basin, including the 
Kawartha Lakes region (Martin et al. 2003). Un- 

fortunately, there is neither contaminant nor pop- 
ulation data available for Canadian Great Lakes 

Osprey from the 1960s and 1970s with which to 
document a causal relationship. Nevertheless, it is 
unlikely that current levels of contamination ad- 
versely impact reproduction in the Sturgeon Lake 
colony (Poole 1989). 

The proportion of nests that were successful as 
opposed to the total number of nests occupied in 
a given year was strongly correlated to mean an- 
nual productivity, suggesting that the factors con- 
tributing to nest failure also affected partial mor- 
tality within a nest. Depredation was clearly evident 
for three complete clutches of eggs, whereas four 
complete broods of chicks were obviously depre- 
dated. Although only three Osprey nestlings were 
actually found dead in the nest at time of banding 
that were suspected to have died from starvation, 
there were many instances of partial brood reduc- 
tion (in either the egg or nestling stage). In some 
cases, single unhatched eggs remained in the nest 
at banding, possibly as a result of infertility or in- 
clement weather during incubation. The latter 
possibility is supported by the positive relationship 
between May temperatures and productivity. Flood- 
ing caused by storms, as well as controlled water 
level changes as a result of damming, are suspected 
to be the cause of destruction of nest contents in 

low, overwater stump nests (P. Martin, M. Barker, 
and B. Puxley unpubl. data). Other studies have 
also indicated that poor weather conditions im- 
pacted fledging success of Ospreys (Poole 1982, 
Machmer and Ydenberg 1990) but see Stinson 
(1978) and Stinson et al. (1987). Trends in annual 
production of successful fledglings were similar be- 
tween Sturgeon Lake and the neighboring lakes, 
suggesting that regulatory factors (e.g., weather) 
operate at a scale that encompasses the entire Ka- 
wartha Lakes region in a given year. 

Estimates of the productivity required to main- 
tain stable populations for Ospreys ranged from 
0.8 fledglings per nest (Spitzer et al. 1983) to be- 
tween 1.22 and 1.30 (Henny and Ogden 1970). An 
important distinction between these studies (Spit- 
zer et al. 1983, Henny and Ogden 1970) was that 
the populations studied had very different trajec- 
tories of growth. The population studied by Spitzer 
(1980) was recovering, while those examined by 
Henny and Ogden (1970) were generally declin- 
ing. Nevertheless, 0.8 fledglings per nest is typically 
accepted as the productivity "break-even" point 
for Ospreys in the northeastern United States and 
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Canada (Ewins et al. 1995). This rate was met or 
exceeded in each of the 11 years of study at the 
Sturgeon Lake colony and in all but one year in 
the neighboring lakes. Adjusted recruitment pro- 
ductivity (ARP), which was based on fledgling pro- 
duction from 3-5 yr prior to any given year, was 
highly correlated with population size. Thus, re- 
duced productivity from 1995 through 1997 di- 
rectly correspond to declines in the breeding pop- 
ulation from 1998 through 2000. Also, the sudden 
increase in productivity in 1998 corresponded to 
the increased breeding population of 2001. 

The productivity "break-even" point does not 
account for differences in adult survivorship or dis- 
persal. Although we banded adult birds we were 
unable to estimate longevity as the ages of the birds 
were unknown at time of banding. Of 15 adult fe- 
males banded, two marked in 1992 were observed 

to breed on Sturgeon Lake for seven seasons. As- 
suming they were first time breeders when initially 
banded in 1992 and were 3 yr old at time of band- 
ing, these birds were a minimum of 10 yr old dur- 
ing their last known breeding year of 1998. Of 17 
known-aged females who reached breeding age 
banded as nestlings in a recovering population in 
Michigan during the 1970s and 1980s, five reached 
or exceeded 10 yr of age whereas 12 died prior to 
attaining 10 yr of age (Postupalsky 1989). Thus, 
our rate of 13% of females exceeding 10 yr of age 
is lower than that of 35% in the Michigan birds, 
suggesting possible problems in adult survival, al- 
though data are limited. 

Less than 2% of 179 fledglings that were banded 
in the northwestern portion of the Kawartha Lakes 
region from 1991-98 were later encountered 
breeding in the Kawartha region. After 1996, how- 
ever, only the Sturgeon Lake colony was monitored 
intensively, so opportunities to observe banded 
birds were limited. Nevertheless, even at Sturgeon 
Lake, where 70% of all juveniles produced were 
banded over the 11 yr period, less than 3% of the 
94 birds returned to this colony as breeders. This 
suggests that new breeders at the Sturgeon Lake 
colony arrived via dispersal from other natal sites, 
either in the Kawartha Lakes region or from more 
distant populations. The distances among the Ka- 
wartha Lakes are certainly within typical dispersal 
distances of Ospreys (Spitzer et al. 1983, Postu- 
palsky 1989). That the adjusted recruitment pro- 
ductivity at Sturgeon Lake was highly correlated 
with population size, despite the fact that very few 
juveniles produced there actually return to the col- 

ony to breed, suggests that trends in localized 
groups of breeders are indicative of regional pop- 
ulation fluctuations. 

The growth of the Kawartha Lakes population of 
Ospreys has stabilized or slightly declined in the 
last decade, but as rates of productivity seem to be 
adequate for reproduction, we do not expect fur- 
ther declines. Factors affecting productivity and 
population trends appear to operate similarly at 
the local and regional scale. As very few fledged 
juveniles returned to the Sturgeon Lake colony as 
breeders, yet the population was maintained, we 
suggest there was probably considerable dispersal 
of juveniles among local natal sites throughout the 
region. Although we did not detect nest site limi- 
tation at the Sturgeon Lake colony, it is possible 
that recent observed increases in the usage of util- 
ity poles in another portion of the Kawartha Lakes 
region may have fostered population increases 
throughout the region. 
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