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A•3STRACT.--From 1985 to 1989, we examined 120 nesting attempts by urban-breeding 
Merlins (Falco columbarius) in Saskatoon, Saskatchewan, Canada. Males showed significantly 
higher levels of site fidelity from year to year than females. Males returned to the same 
nesting area 61% of the time (n = 28), while females returned to the same nesting area a 
second year only 28% of the time (n = 39). Mate fidelity was low among Merlins in this 
population (only 20% of 60 pairings contained the same birds for two successive years), and 
it appeared largely related to the degree of site fidelity. The rate of interyear mate switching 
in this population (change of mate when both members of a pair were known to be alive 
the second year) was >68% (n = 19). Among males, mate and site fidelity were statistically 
independent. Thus, when males maintained the same nesting area between years, the prob- 
ability of retaining the same mate was no better than by chance (58% of 12 males found 
retaining the same nesting area were paired with a different mate the second year, compared 
with 85% of 7 males who moved to a different nesting area and acquired a different mate). 
In contrast, among females, mate and site fidelity were not independent. Females who changed 
nesting area were unlikely to have the same mate (91% of 11 females), but those that remained 
on the same site were more likely to have the same mate (71% of 7 females). 

There was no apparent benefit of site or mate fidelity to Merlin productivity, measured as 
the number of young produced per nesting attempt. Birds that had been paired for two or 
more years did not have significantly higher productivity than those pairs that remained 
together for only one year. Likewise, previous experience on a site did not significantly 
improve an individuals' productivity when both birds were the same or only one of the pair 
was the same, compared with that of pairs where both birds were new to the site. Low site 
and mate fidelity within this population may reflect the absence of selective pressure favoring 
fidelity. Received 23 April 1990, accepted 8 October 1990. 

MANY arian species return in successive years 
to breed in the same general area, territory, or 
nest site. Greenwood (1980) suggested that it 
was possible, based on the species' resource- 
defense mating system, to predict which sex 
would be most likely to return (philopatric). 
Where males defend a breeding area (or its re- 
sources), they will be more philopatric and most 
females will disperse. In contrast, the opposite 
pattern will be found if females defend the re- 
source. Birds that return to breed in the same 

area may benefit from past experience through 
easier exploitation of local resources (Moore and 
All 1984, Shields 1984, Dobson and Jones 1986). 

High site fidelity has been hypothesized to 
directly affect the extent of mate fidelity found 

3 Present address: Department of Zoological Re- 
search, National Zoological Park, Smithsonian Insti- 
tution, Washington, DC 20008 USA. 

within a population (Delius 1965, Soikkeli 1967), 
but little substantive evidence has been pre- 
sented to support this hypothesis. Site fidelity 
may have its greatest impact on mate retention 
in migratory species. To reunite, these birds must 
contend with problems related to the timing of 
arrival on the breeding grounds, differences in 
mortality between the sexes, and differences in 
the level of site fidelity. However, pairs that 
reunite often benefit from higher productivity 
than newly formed pairs (Coulson 1966, New- 
ton and Marquiss 1982, Rowley 1983). 

We examined the adult breeding-site fidelity 
and mate retention patterns of Merlins (Falco 
colurnbarius) breeding in an urban environment. 
Merlins are small, Holarctic, bird-eating falcons 
(Cramp and Simmons 1980, Palmer 1988). They 
form monogamous pair bonds with strongly 
territorial nesting dispersion where they are 
clumped in space. Pairs nest in open habitat or 
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interrupted forest, and within the last 30 yr 
some populations have moved into urban cen- 
ters on the northern Great Plains of North 

America. 

Typical of many of its congeners, male Mer- 
lins establish a nesting territory in spring, de- 
fend it from competing male conspecifics, and 
attempt to attract a mate (Cramp and Simmons 
1980). Given this behavior and Greenwood's 
(1980) hypothesis regarding philopatry, we pre- 
dicted that males should display greater nest- 
site fidelity from year to year than females. We 
have previously shown that male Merlins ex- 
hibit greater natal philopatry than females 
(James et al. 1989). In addition, based on results 
in Black-legged Kittiwakes (Rissa tridactyla; 
Coulson 1966) and Eurasian Sparrowhawks (A c- 
cipiter nisus; Newton and Marquiss 1982) where 
reunited pairs had higher productivity than 
newly formed pairs, we predicted that selection 
would favor birds that maintained pair bonds 
from year to year. Minimum annual survival 
rates for adult Merlins of both sexes in our pop- 
ulation were ca. 70% (James et al. 1989). Thus, 
the odds were at least even that a previous mate 
had survived to the next year and would be 
available to reunite, take advantage of the ex- 
perience gained, and improve productivity. 

We also attempted to examine the interac- 
tions between mate and site fidelity in Merlins. 
This study population is partially migratory 
(James et al. 1987, Warkentin et al. 1990). Each 
year approximately 20% of the population 
(breeding adults and their offspring) remains 
in the city through the winter. This wintering 
component, consisting of females and males in 
similar proportions, is resident throughout the 
year. Therefore, many of these birds are on, or 
near, a breeding territory for much of the time 
(Warkentin and Oliphant 1990). The partially 
migratory nature of this population has devel- 
oped in the last 20 yr (James et al. 1987) and 
could be considered a relatively recent phe- 
nomenon in evolutionary terms. Therefore, we 
predicted that in this traditionally migratory 
species, maintenance of the pair bond would 
be based largely on fidelity to nesting site rather 
than to a mate. 

METHODS 

As part of a larger study, we analyzed data collected 
from 1985-1989 on mate and breeding-site fidelity of 
Merlins nesting in the city of Saskatoon (52007'N, 

106ø38'W). A detailed description of the study habitat 
is provided in Warkentin and James (1988). Merlins 
began to nest in Saskatoon ca. 1971 (Houston and 
Schmidt 1981). Since that time, we have monitored 
the population yearly. We determined (1) the location 
of all Merlin nests in the city of Saskatoon, (2) the 
number of young produced (and banded) in each nest, 
and (3) from 1985 onwards the identity of breeding 
adults associated with each nest (Oliphant and Thomp- 
son 1978, Oliphant and Haug 1985, Warkentin and 
James 1988, James et al. 1989). Each May the city was 
searched thoroughly to find all active Merlin nests. 
Although nest failures early in the season were likely 
missed, we believe that most pairs that reached the 
egg-laying stage were located. We banded the young 
(n = 463, 1985-1989) in each nest with USFWS alu- 
minum leg bands (Oliphant 1974, Oliphant and Haug 
1985). From 1982 onwards year-specific, anodized alu- 
minum color bands were also placed on the leg op- 
posite the USFWS band (James et al. 1989). Beginning 
in 1985, we mist-netted breeding adults (112 females 
and 94 males), with a Great Horned Owl (Bubo virgin- 
ianus) as the lure bird (see James et al. 1989 and War- 
kentin et al. 1990 for trapping techniques); this was 
done in mid- to late June of each year. All captured 
birds not previously banded with USFWS bands were 
banded. Because of the highly dimorphic nature of 
Merlins (males are significantly smaller than females; 
Warkentin et al. 1990), the sexes could be easily dis- 
tinguished in the hand. Among males, adults (birds 
• 2 yr old) were differentiated from yearlings on the 
basis of plumage color. Adult males have a slate-gray 
or blue dorsal plumage while yearling plumage is 
brown and resembles both adult and yearling females 
(Temple 1972). Because of the similar nature of their 
plumages, adult and yearling females in this popu- 
lation could not be readily distinguished (except those 
which had been banded as nestlings). More than 95% 
of all known individuals were identified by the num- 
bered USFWS band; we identified the remaining 10 
individuals from plastic, color-coded leg streamers 
placed on birds during winter for other studies (War- 
kentin et al. 1990). 

Merlins use abandoned corvid nests, primarily in 
spruce (Picea spp.) trees in Saskatoon (Warkentin and 
James 1988). Although the same neighborhoods of 
Saskatoon were often occupied each year, Merlins 
seldom returned to the same nest or nest tree. There- 

fore, we defined nesting areas as areas that may include 
several alternate nests used in different years. Fol- 
lowing Newton (1986), we treated nesting area as 
synonymous with territory, which referred to that part 
of a male's home range that was used for nesting each 
year and defended against conspecific intruders. 
Nesting areas did not include all feeding areas. Be- 
cause Merlins tend not to occupy the same nests from 
year to year, to assess site fidelity we arbitrarily as- 
signed nests to nesting areas, based on the clumping 
of locations for previous year's breeding attempts 
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TABLE 1. Summary of breeding Merlins captured and 
indices of population productivity for Saskatoon, 
Saskatchewan (1985-1989). 

No. of No. of No. young 
males females per suc- 

No. of identified identified cessful 

Year nests a (%) (%) nest 

1985 20 (18) 17 (85) 18 (90) 4.1 
1986 21 (21) 18 (86) 20 (95) 4.1 
1987 24 (22) 17 (71) 22 (92) 4.4 
1988 25 (25) 22 (88) 24 (96) 4.0 
1989 30 (28) 20 (67) 28 (93) 3.8 

' Number of successful nests (producing at least one young) each year 
is indicated in parentheses. 

T^I•LE 2. Site and mate fidelity among merlins breed- 
ing in Saskatoon, Saskatchewan (1985-1989). Sam- 
ple sizes for each category are presented in paren- 
theses. Significant differences (G-test) between male 
and female are indicated by asterisks (* = P < 0.01). 

% of % of % 
Pattern males females overall 

Same mate 23.1 (26) 17.6 (34) 20.0 (60) 
Same nest area 60.8 (28)* 28.2 (39) 41.8 (67) 

Different nest area 

Different mate 90.0 (10) 96.0 (25) 94.3 (35) 
Same mate 10.0 4.0 5.7 

Same nest area 

Different mate 68.9 (16) 44.4 (9) 60.0 (25) 
Same mate 31.1 55.6 40.0 

(Warkentin et al. 1990). Thus, nesting areas were oc- 
cupied 1-5 yr during the study depending upon their 
geographic location relative to nests occupied in pre- 
vious years. To examine the reliability of our nesting- 
area assignments, we plotted nest locations for each 
year, calculated distances between nests, and com- 
bined these values for all 5 yr to derive an average 
internest distance (2 _+ SD = 4.0 _+ 2.1 km, n = 1,411). 
Because this value was significantly greater than the 
average distance between nests within nesting areas 
(0.4 _+ 0.3 km, n = 234; t-value = 26.446, P < 0.001), 
we felt that our assignment of nests was representa- 
tive of the actual dumping of nest sites into "tradi- 
tional" nesting areas. 

We defined site fidelity as occurring when birds re- 
turned to breed in the same nesting area that they 
used the previous year. Mate fidelity (reuniting) refers 
to the establishment of a pair bond and production 
of eggs by the same individuals in two or more con- 
secutive years. Birds were considered to have switched 
mates ("divorced" sensu Rowley 1983) either when 
both members of the pair were found breeding with 
other partners (i.e. having produced eggs) the follow- 
ing year, or when one partner was found with a dif- 
ferent mate the following year and the second was 
trapped in a later year. Productivity was measured as 
the number of young fledged per nest. We assumed 
that all chicks that reached bandable age successfully 
#edge. 

We were unable to capture all breeding birds each 
year. Therefore, the reported values must be consid- 
ered estimates for the categories outlined. For ex- 
ample, rates of mate switching may be biased because, 
in certain circumstances, both birds may be alive and 
breeding in the population the following year but 
one was not captured. Because we captured a large 
percentage of the breeding birds, we feel that our 
data will be an accurate reflection of the actual values. 

All values reported are mean + SD. Statistical sig- 
nificance was accepted at the 0.05 level. 

RESULTS 

We monitored 120 nesting attempts of Mer- 
lins within Saskatoon during 1985-1989 (Table 
1). Between 80 and 92% of breeding birds were 
trapped each year at these nests. 

Males returned to the same nesting area sig- 
nificantly more often than females (G = 6.97, 
df = 1, P < 0.01; Table 2). Males were found 
on the same site in two consecutive years >60% 
of the time, while females occupied the same 
site only 28% of the time. Given that there were 
15% fewer breeding males caught per year than 
females, this difference may be attributable to 
sampling. But, if the number of males caught 
was inflated by 15% (4 males) and these were 
placed in the contingency table against the pat- 
tern (i.e. 17 of 32 males on the same site vs. 11 
of 39 females), then the relationship remained 
significantly different (G = 4.49, df = 1, P < 
0.05). The longest that a male was known to 
return to the same area was 4 yr in succession, 
whereas two females returned to the same areas 

for 3 consecutive years. When multiple reuse 
of sites by these individuals was included in 
the calculation, the average length of territory 
occupation was 1.2 yr for males and 1.1 yr for 
females. 

The overall rate of mate switching in the pop- 
ulation was 68.4% (13 of 19 times when both 
members of a pair were found in subsequent 
years they were associated with a different mate). 
Of those birds found with a new partner in 
subsequent years, 8 of 12 males re-paired with 
partners who had previously bred in the city, 
and 4 were with females previously unbanded 
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and presumably first-time breeders. Among fe- 
males, 4 were with experienced mates (caught 
breeding in the city previously), and 4 were 
with presumably inexperienced males (two 
banded as nestlings but never captured as 
breeding adults and two previously unbanded 
adult birds). We also found that the rate of mate 
switching among pairs involving known non- 
migrant birds (7 of 12 changed partners from 
one year to the next) was not significantly dif- 
ferent from that of pairs in which both birds 
were presumed to be migratory (5 of 6; Fisher's 
exact test, P > 0.6; see Warkentin et al. 1990 

regarding identification of nonmigratory and 
migratory individuals). 

When all individuals captured in at least two 
successive years were included in the data base, 
differences between the sexes were not signif- 
icant in terms of mate retention (G = 0.26, df = 
1, NS; Table 2). We found males with the same 
mate 23% of the time, while females retained 

their mate in the second year 18% of the time. 
In 5 of 6 cases where birds retained the same 

mate in subsequent years, the pair remained on 
the same nesting area. The pair that stayed to- 
gether on a different nesting area moved to a 
site approximately 1 km distant from their orig- 
inal nesting area. Their previous territory was 
occupied that same year by another pair with 
similar breeding experience (i.e. both males were 
3 yr old, and both females were at least 5 yr 
old). However, among birds that changed 
mates from one year to the next, females (24/ 
28) were much more likely to move to a differ- 
ent nesting area than were males (9/20; G = 
8.78, df = 1, P < 0.01). Again, by adding 15% 
to the total number of males (3 birds in this 
case) and placing them in the category against 
the pattern (i.e. 12 of 23 males changing mates 
vs. 24 of 28 females), the relationship remains 
significantly different (G = 6.73, df = 1, P < 
0.01). 

Considering these same data from the per- 
spective of site retention rather than that of 
mate fidelity (Table 2), we found that birds that 
shifted to new nesting areas seldom retained 
the same mate. We compared site and mate re- 
tention in the most restricted case, where only 
those pairs in which both members were avail- 
able to remate the following year (i.e. no "wid- 
owed" birds were included in the calculations; 

Table 3). Among males, mate fidelity was in- 
dependent of site fidelity (Fisher's exact test, P 

TABLE 3. Site and mate retention among male and 
female Merlins nesting in Saskatoon, Saskatchewan 
(1985-1989). Sample sizes for each category are pre- 
sented in parentheses. Only those pairs in which 
both birds are known to be alive the following year 
are included. 

% of % of % 
Pattern males females overall 

Different nest area 

Different mate 85.7 (7) 90.9 (11) 88.9 (18) 
Same mate 14.3 9.1 11.1 

Same nest area 

Different mate 58.3 (12) 28.6 (7) 47.4 (19) 
Same mate 41.7 71.4 52.6 

> 0.3). When males maintained the same nest- 
ing area, the probability of retaining the same 
mate was no better than that expected from ran- 
dom chance. Although there was a noticeable 
trend towards males on the same site reuniting 
more often than those that changed sites, the 
numbers had to be tripled before a statistically 
significant relationship was detected with the 
same proportions. However, in females, we 
found that mate fidelity and site fidelity were 
not independent (Table 3; Fisher's exact test, P 
< 0.05). Thus, females that changed nesting area 
were unlikely to have the same mate, whereas 
those that remained on the same nesting area 
were more likely to have the same mate. The 
values reported in this restricted subset for males 
and females (Table 3) are statistically similar to 
those found in Table 2, which includes "wid- 

owed" birds (heterogeneity log-likelihood test: 
males, G = 0.008, NS; females, G = 0.800, NS). 
We tested the same relationships with Fisher's 
exact test as we did among values in Table 3-- 
but with the larger sample found in Table 2-- 
and we found that site retention and mate fi- 

delity were independent of each other among 
males (P > 0.3) but not among females (P < 
0.01). 

Productivity among pairs that stayed togeth- 
er for > 1 yr (n = 6) was not significantly better 
in the second year (4.0 + 0.6 young fledged for 
first year and 4.3 + 0.6 for the second year; 
Mann-Whitney U-test, U = 14.5, NS). Similarly, 
where members of a pair switched mates, the 
number of young produced before and after 
switching was not significantly different. Pro- 
ductivity in the first year, before switching 
mates, was 4.5 + 0.7 (n = 11). Productivity of 
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the female with a different partner after switch- 
ing was 3.8 _+ 1.7 young per successful nest 
(including one female who failed to produce 
young the second year; U = 69, NS), and pro- 
ductivity of the male with a different partner 
after switching was 4.4 _+ 1.0 young (U = 62.5, 
NS). 

Based on our studies, we predicted that ex- 
perienced Merlin pairs would have increased 
productivity over that of newly formed pairs. 
However, there was little apparent impact on 
the number of young produced by Merlins nest- 
ing in Saskatoon based on their breeding ex- 
perience with a mate or on a nesting area. Ex- 
cept for one pair that remained together but 
moved to a new nesting area, all others fell into 
one of three categories: (1) both birds remained 
together on the same nesting area as the pre- 
vious year (productivity = 4.4 _+ 0.9, n = 5), (2) 
one member of the pair was on the same nesting 
area as the previous year, but the second bird 
was new to the site (4.2 _+ 1.1, n = 17), or (3) 
both members of the pair were new to each 
other and to the nesting area (4.3 _+ 1.2, n = 
32). There was no significant difference be- 
tween any of the categories (Mann-Whitney 
U-test). 

DISCUSSION 

Site fidelity.--Familiarity with a nesting area 
conveys several potential advantages to an in- 
dividual seeking to breed at that site. It facili- 
tates obtaining food and mates, and it aids in 
territory defense and in evasion of predators 
(Moore and Ali 1984, Shields 1984, Dobson and 
Jones 1986). Experience in any area may also 
greatly increase an individual's lifetime repro- 
ductive success. However, individuals of many 
species are less likely to return the next year to 
the same area (or site) after reproductive failure 
(Martin 1974, Darley et al. 1977, Brooke 1978, 
Harvey et al. 1979b, Oring and Lank 1982, New- 
ton and Marquiss 1982, Oring et al. 1983, Gratto 
et al. 1985, Weatherhead and Boak 1986). Al- 
though some birds, such as the Piping Plover 
(Charadrius melodus), return to a breeding site 
regardless of success, this may reflect a shortage 
of suitable nesting habitat (Haig and Oring 
1988). Although we did not measure nesting 
area availability, evidence from this study and 
previous work implies that abundant nesting 

sites were available to Merlins in Saskatoon. 

The population continued to grow throughout 
the study (see Table 1), which indicates that nest 
sites were not limiting the population and also 
that substantial choice of nesting areas was 
available. In addition, discriminant function 

analysis of nest-site selection by Merlins in the 
city of Saskatoon misclassified more than half 
of 60 randomly chosen, unoccupied corvid nests 
in the city as fitting the description of occupied 
nest sites (Warkentin and James 1988). This sug- 
gested that there were a large number of suit- 
able nest sites available to Merlins, and that site 

fidelity was linked to some favorable aspect of 
the site, which benefited returning individuals 
through their familiarity with the area. 

Greenwood (1980, 1983) hypothesized that 
sex-biased return rates would occur among mo- 
nogamous, territorial birds when resources were 
defended by one sex. Therefore, greater site fi- 
delity was expected among male Merlins be- 
cause they provide nearly all food for their part- 
ner, the nestlings, and themselves from the 
courtship period until about the second week 
of the nestling stage. Previously, we reported 
that male Merlins showed a higher rate of re- 
turn to the Saskatoon study area (natal philo- 
patry) than females (James et al. 1989). In this 
study, we demonstrate that males also exhibit 
breeding-site fidelity significantly more often 
than females (Table 2). Previous experience in, 
and familiarity with, an area would be a con- 
siderable advantage for males in terms of aware- 
ness of spatial and within-season changes in 
prey abundance and availability. This would 
make it easier for a breeding male to exploit 
local resources and either to maintain or to in- 

crease his productivity over that of birds with 
no experience in the area. 

Such patterns of male-biased breeding-site fi- 
delity are widespread among passerines (Darley 
et al. 1977, Greenwood and Harvey 1982, Shields 
1984) and are commonly found in birds of prey 
(Newton 1979) and shorebirds (Thompson and 
Hale 1989); although some monogamous sand- 
pipers (Oring and Lank 1982, Gratto et al. 1985) 
and Piping Plovers (Haig and Oring 1988) do 
not show strong male-biased site fidelity. Hod- 
son (1975) also found that male Merlins were 
more likely than females to retain their territory 
in successive years. Of 12 males recaptured a 
second year on study areas in Alberta, 9 (75%) 
were on the same territory, but only 2 of 10 
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(20%) females retrapped during Hodson's study 
were on the territory where they had bred the 
previous year. 

Mate fidelity.--Variation between the sexes in 
breeding-site fidelity is just one of the con- 
straints that may influence the extent of mate 
fidelity in a migratory species. Another is the 
timing of arrival on the breeding grounds. The 
possibility of reuniting with a former mate is 
lessened by difficulties in the timing of return 
from the wintering grounds to the breeding site 
(Wickler and Seibt 1983). Although we have no 
information for this population, Clark (1985) 
found that, among Merlins migrating along the 
east coast of North America in spring, males 
preceded females. Differential mortality be- 
tween the sexes may also affect whether or not 
courtship is delayed until the return of last year's 
partner. We estimated maximum annual mor- 
tality rates of 29% for females and 31% for males 
in this population (James et al. 1989). 

For the Saskatoon Merlin population, there 
are additional considerations because of the 

partially migratory nature of this population 
(Warkentin et al. 1990). In all pairs, but perhaps 
especially in mixed pairs composed of one mi- 
grant and one nonmigrant partner, a choice must 
be made in terms of whether or not the benefits 

of reuniting with a previous mate outweigh 
the potential costs of awaiting the return of an 
individual who may be dead or not returning 
to breed in the same area. Among those birds 
that do winter in Saskatoon, it appears rare that 
a strong pair bond is maintained through the 
winter. Males retain or return to establish a ter- 

ritory (on the same nesting area >60% of the 
time; see Table 2), and females pair with their 
old mate only if both return to the same area 
(with only one exception). Eight pairs have been 
observed on adjacent or overlapping home 
ranges through the winter months, but no pair 
was known to breed the following summer 
(Warkentin and Oliphant 1990). It appears that, 
at present, nonmigratory behavior does not in- 
fluence mate fidelity in this population. 

Although we found a noticeable trend in our 
data towards more mate-switching among 
known nonmigratory birds than presumed mi- 
grants, even if the values were tripled in each 
cell of the comparison, there was still no statis- 
tical significance to the relationship. Based on 
theories stated above regarding site and mate 
fidelity, we would have predicted that pairs with 

nonmigratory birds would be more likely than 
pairs with migrant members to retain their 
breeding site (particularly nonmigrant males) 
and, especially where both were nonmigratory, 
maintain pair bonds between years. At present 
we are unable to explain why a pattern in which 
there is an apparently greater tendency to switch 
mates among nonmigrant than migrant birds 
might develop. 

Few unsuccessful birds retain the same mate 

for breeding in subsequent years (Brooke 1978, 
Oring and Lank 1982, Shields 1984, Thompson 
and Hale 1989). It is generally presumed, pro- 
vided the nest is successful in one year, that 
birds will retain the same mate and have higher 
productivity than those pairs that changed mates 
from year to year. Among shorebirds, many re- 
unite when both birds are available (Soikkeli 
1967, Hale and Ashcroft 1982, Oring and Lank 
1982, Gratto et al. 1985, Warriner et al. 1986, but 

see Haig and Oring 1988). In fact, the generally 
low rate of mate switching found among sea- 
birds (e.g. Ollason and Dunnet 1978) and shore- 
birds (Gratto et al. 1985) implies that retaining 
the same mate, territory, or both, may be ad- 
vantageous. Eurasian Sparrowhawk pairs that 
reunited had better productivity than those in 
which the partners were new to each other or 
to their territory (Newton and Marquiss 1982), 
as was the case for several species of seabirds 
(Rowley 1983). Experience and familiarity be- 
tween mates allows the pair to establish a nest 
site and time the events of breeding so that the 
maximal amount of energy is channeled to- 
wards producing young. Newly formed pairs 
must spend time and energy to establish the 
pair bond and, where both are new to a terri- 
tory, to defend a new nesting area. This may 
lessen the overall amount of energy expended 
on producing offspring. However, there are in- 
stances, such as in Snow Geese (Chen caerules- 
cens; Cooke et al. 1981) and Semipalmated Sand- 
pipers (Calidris pusilia; Gratto et al. 1985), where 
mate change between breeding seasons had lit- 
tle or no impact on success. Given the relatively 
confined area occupied by Merlins breeding in 
Saskatoon compared with rural populations of 
similar size, one might expect that former mates 
would be easier to find; and if mate fidelity was 
advantageous, it would be enhanced in this 
population. Yet, in contrast to what we pre- 
dicted, there was little mate fidelity among Mer- 
lins breeding in Saskatoon (Table 2). 
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Factors influencing mate switching in Merlins.- 
Several authors (Delius 1965, Soikkeli 1967, 
Darley et al. 1977, Lessells 1984, Shields 1984, 
Gratto et al. 1985) suggested that site fidelity is 
very important in promoting mate fidelity and 
is closely related to mate fidelity. Harvey et al. 
(1979a) related site faithfulness to the ecology 
of different species and suggested that site fi- 
delity occurred most often in stable environ- 
ments. They found that Great Tits (Parus major), 
which breed in relatively stable deciduous 
woodlands, have much lower breeding dis- 
persal than species that breed in unpredictable 
habitat, such as the Eurasian Skylark (Alauda 
arvensis; Delius 1965) and European Greenfinch 
(Carduelis chloris; Greenwood and Harvey 1977). 
Eurasian Skylarks appear primarily mate faith- 
ful and secondarily site tenacious (Delius 1965). 
Coulson (1966) suggested that mate fidelity was 
a trait of long-lived species. As we predicted, 
maintenance of the pair bond in Merlins ap- 
peared to be largely the result of site fidelity. 
We found that Merlins had relatively low mate 
fidelity and, where they changed nesting area, 
the probability of having the same mate as the 
previous year was no better than chance (Table 
3). Although we have yet to address the ques- 
tion of mate choice in this population and how 
this may affect mate and site fidelity, we believe 
that mate switching in Merlins is largely a func- 
tion of site fidelity. 

Where female Merlins return to the same site, 

it is often with the same mate (Table 3). How- 
ever, in this population mate switching was 
more common than reuniting when both mem- 
bers of a pair returned to the study area the next 
year. The factors that motivate mate switching 
in birds, as well as which member of the pair 
initiates the separation, are poorly understood 
(Harvey et al. 1979a, Rowley 1983, Gratto et al. 
1985). Harvey et al. (1979a) suggested that, where 
males are the territory holder, females are more 
likely than males to choose to switch mates and 
move to a new area and mate. Males presumably 
have a greater investment in holding their ter- 
ritory, because familiarity with surrounding 
foraging areas and with their conspecific neigh- 
bors is advantageous. Changing nesting areas 
would not be to a male Merlin's benefit unless 

conditions on that nesting area deteriorated. In 
studies that documented decreases in territory 
quality, several species were shown to change 
territories and seek areas of similar or better 

quality (Baeyens 1981, Newton and Marquiss 
1982, Weatherhead and Boak 1986). During our 
study, many nesting areas were occupied 
throughout the entire 5-yr period. Additional- 
ly, few nesting areas were abandoned, many 
new ones were established, and except for a 
small decrease in 1989, productivity remained 
stable (Table 1). These points suggest that de- 
teriorating territory quality was not likely to be 
a factor for moving from one nesting area to 
another. 

Whereas site fidelity and mate fidelity have 
been shown to make a difference in some spe- 
cies, we found no evidence over the short term 

for a beneficial influence of experience (within 
the pair-bond) on productivity. Birds that had 
been paired for _> 2 yr had average productivity 
that was marginally higher, but not signifi- 
cantly so. Likewise, previous experience on a 
nesting area did not significantly improve an 
individual's productivity. This may be related 
to the food source used by Merlins. House Spar- 
rows (Passer domesticus) are the predominate prey 
of urban Merlin populations that breed on the 
Great Plains (Oliphant and McTaggart 1977, 
James and Smith 1987). Sparrows occur at high 
density in the city compared with rural popu- 
lations, and urban sparrows are often concen- 
trated around central food sources (such as grain 
elevators, seed mills, and rail yards). The rela- 
tively low levels of territoriality found in Sas- 
katoon Merlins (nests as close as 100 m; unpubl. 
data) may be a consequence of high prey den- 
sity. The Merlin's food is available in abun- 
dance, but not in defendable quantities or lo- 
cations. Thus, the abundance and accessibility 
of food may negate any advantage (for foraging 
purposes) of returning to and holding a specific 
site to breed. For this population, productivity 
is relatively high and apparently independent 
of breeding site or mate retention. Between 0.5 
and 1.6 additional nestlings are produced per 
successful attempt in Saskatoon as compared 
with rural Merlin populations in the prairie re- 
gion of North America (see Warkentin and James 
1988). 

Although mate fidelity was not as high as 
might be expected from Merlin longevity when 
compared with other species (particularly pas- 
setines), site fidelity was male-biased as pre- 
dicted from the hypotheses of Greenwood 
(1980). Despite apparent advantages in other 
species, productivity was not better for pairs of 
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Merlins remaining together for > 1 yr, nor did 
the migratory behavior of the pair appear to 
influence the chance of reuniting in subsequent 
years. The rate of mate switching between years 
was quite high in this population, and selection 
did not appear to strongly favor mate retention. 
Mate fidelity was largely dependent upon the 
degree of site fidelity; most birds changed part- 
ners when they changed nesting areas. 

We could find no obvious advantages for high 
mate fidelity within this population. There may 
be advantages to mate switching that we have 
not measured or that will become evident as 

lifetime reproductive success data are available 
for a larger number of individuals in this pop- 
ulation. However, with no clear disadvantages 
within this population to changing mates from 
year to year, switching mates may be a form of 
bet-hedging among females, which increases 
the chances of obtaining a better quality mate 
the next year. Further analysis of the link be- 
tween mate and site fidelity would behefit from 
knowledge of the mate choice that is occurring 
in this population. A series of controlled re- 
movals to test the impact of mate loss would 
allow more detailed assessment of questions re- 
garding the importance of site retention to mate 
fidelity. 
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