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SIMILARITY IN THE DEVELOPMENT OF FORAGING
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Abstract.

The development of foraging behavior was examined in a population of fledg-

ling Ospreys (Pandion haliaetus) in north-central Florida during the 1985 and 1986 post-
fledging periods. Related young (siblings) foraged together throughout much of the post-
fledging period while young from single chick nests (“‘singletons”) foraged by themselves.
Related young had greater capture success over time relative to singleton birds and did not
differ statistically from one another. Individual young in both years exhibited considerable
variability in foraging technique, although related young had similar foraging techniques.
The possible role of socially facilitated learning in enhancing the development of foraging

skills in fledgling Ospreys is discussed.
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INTRODUCTION

One method by which naive birds are thought
to learn appropriate foraging behaviors is simple
trial and error (Kamil and Yoerg 1982). Through
repeated sampling of their environment, young
eventually learn to recognize cues associated with
successful foraging bouts while cues associated
with unsuccessful bouts are ignored. Another
method thought to aid in the development of
foraging behaviors is “social facilitation” (Thorpe
1963), whereby naive young learn appropriate
behaviors by observing more experienced
“models.” Here young learn not only through
individual trial and error, but also by observing
and incorporating into their behavioral reper-
toire successful foraging behaviors exhibited by
the model(s). Little is known, however, of the
effect interacting juveniles have on the devel-
opment of each other’s foraging behavior.
Here, I examine the ontogeny of foraging be-
haviors in fledgling Ospreys (Pandion haliaetus)
in north-central Florida in light of potential ben-
efits derived from interactions with other fledg-
ling Ospreys. Several aspects of Osprey post-
fledging behavior make them ideal study
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organisms for field studies of this nature. First,
young segregate from adults early in the post-
fledging period, and interactions with adults are
restricted to periods when prey is transferred.
Young rarely follow adults during foraging flights
and appear capable of developing successful for-
aging behaviors in the absence of adults (see
Schaadt and Ryman 1982). Thus, the ontogeny
of foraging behaviors in naive young bereft of
experienced adult models may be observed. Sec-
ond, related young (siblings) typically remain to-
gether once they fledge (Beebe 1974, Stinson 1977,
Edwards 1987), thereby providing opportunity
to observe developmental aspects of foraging
among related young and contrast this devel-
opment with that exhibited by singleton young.

Two aspects of the ontogeny of foraging be-
haviors in Ospreys are explored. I first examine
whether individual young exhibit differences in
foraging behaviors (Van Valen 1965, Curio 1976,
Chesson 1984), or whether certain foraging tech-
niques are so important that all young eventually
converge in behavior. Alternatively, study of in-
dividual foraging behaviors might indicate that
individuals using different foraging techniques
can each be a successful forager (e.g., Wunderle
and Lodge 1988). I next examine whether for-
aging behaviors develop at similar rates among
young Ospreys. While foraging behavior devel-
ops in part through a trial and error process (Ka-
mil and Yoerg 1982), the rate of development
may be affected by social interactions with con-
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specifics (Turner 1964, Dawson and Foss 1965,
Cronhelm 1970, Sasvari 1979, but see Klopfer
1959).

STUDY AREA AND METHODS

I conducted my research on Newnan’s Lake, Ala-
chua County, Florida, from April to September
1985 and 1986. Newnan’s Lake, located 15 km
east of Gainesville, Florida, is a 2,400-ha hy-
pereutrophic lake (Shannon and Brezonik 1972)
rimmed with baldcypress (Taxodium distichum)
and mixed hardwoods. Most of Newnan’s Lake
is open water, although from May to October
much of the lake periphery is covered by coontail
(Ceratophyllum spp.) and spatterdock (Nuphar
luteum) vegetation.

To identify young, I climbed nest trees and
marked singleton and related nestling Ospreys
with unique color-band combinations prior to
fledging. Data on the foraging behavior of indi-
vidual young were coilected from a boat an-
chored offshore at locations that facilitated si-
multaneous observation of several birds. Because
of difficulties associated with maintaining con-
tinuous observation of the same individual, in-
dividuals were watched only until the comple-
tion of a 15-min period or until a successful
capture of prey was made. Instances where I was
unable to identify individuals were excluded from
analysis. Behavioral observations were collected
during two 10-day periods each month and were
placed in five 30-day categories (i.e., 30 days
contained observations from approximately 15-
45 days postfledging, 60 + 15 days, 90 + 15
days, 120 + 15 days, and 150 + 15 days). I
considered young to have fledged once they left
the nest tree.

A capture attempt included any stooping effort
that brought the bird within 3 m of the water
surface. I defined a successful capture as the cap-
ture and retention of a prey item for at least 15
sec or until the bird landed in a tree to begin
feeding. Loss of prey items within the first 15 sec
was due primarily to pirating attempts by other
birds or the inability of the bird to grasp and
control the fish. Multiple attempts for the same
prey item each constituted one capture attempt.

For each successful and unsuccessful foraging
bout I determined water reflectance (glare), for-
aging height, and flight direction of the bird rel-
ative to wind. A light meter was used to estimate
glare. Measurements were taken facing the same
direction as the foraging bird to mimic as closely
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as possible the conditions faced by the bird. Bird
foraging height was estimated from triangulation
using a range finder to estimate distance and a
clinometer to estimate horizontal angle. Forag-
ing heights were placed into 0- to 3-, 4- to 6-, 7-
t0 9-, 10- to 12-, and 13- to 15-m categories, and
the midpoint of each used for analysis. Direction
of flight was subtracted from wind direction as
a measure of flight relative to wind. Angles to
the left of directly into the wind were treated as
negatives.

A repeated measures analysis (Sokal and Rohlf
1981) of successful captures weighted by the
number of attempts was used to examine wheth-
er capture success of individual young differed
with respect to time and to other young. Indi-
vidual Ospreys were considered random effects;
time was treated as a fixed effect. Because weight-
ed captures can be considered ‘“counts,” data
from each year were fitted to main-effects log-
linear models (Feinberg 1980, Agresti 1984).
Lambda estimates (+SE), which represent the
difference between expected and observed values
(i.e., cell residuals; Agresti 1984), were calculated
for each cell in the model and used to test for
differences between fledglings. For example, a
positive lambda estimate with respect to capture
success indicates that the average success of a
particular fledgling was greater than that of other
fledglings. Whether two fledglings differed sig-
nificantly was determined by comparing the z-
score,

z=(a, — a,)/[SE;*> + SE,;> — 2 x cov(a,, a,)]%,

where a,, SE, and a,, SE, are the lambda esti-
mates and their SEs for fledglings 1 and 2, re-
spectively, and cov(a,, a,) is the covariance be-
tween fledglings 1 and 2, to the desired level of
significance.

To test whether young differed with respect to
technique I examined pooled and individual
likelihood ratios (G?) of logistic models (Agresti
1984) describing relationships between capture
success and the measured environmental param-
eters. The procedure is analogous to analysis of
covariance and first determines whether the lo-
gistic models describing individual foraging tech-
nique are homogeneous. Presence of significant
heterogeneity among the models would indicate
that young differed from one another with respect
to foraging technique. Nonsignificant pooled G?s
would imply similarity in technique among
young.
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TABLE 1. Percent capture success (attempts) for individual fledgling Ospreys in relation to days from fledging,
1985 and 1986. Note positive direction of lambda estimates for related young indicating greater average capture

success relative to singleton young.

Days from fledging

Lambda
Year/bird 30 60 90 120 150 estimate® SE
1985
A 18.1 (83) 24.4 (86) 353 (34) —° 58.6 (29) —0.155 0.074
Bl 23.1 (78) 29.9 (87) 55.6 (27) 66.7 (24) 66.7 (21) 0.111 0.062
B2 25.0(64)  31.9(69)  56.3(16) 68419  61.3(31) 0.115 0.062
Cl1 18.1 (72) 39.6 (53) 59.0 (39) 69.6 (23) 72.0 (25) 0.170**  0.060
Cc2 190 (42)  34.6(26)  59.1(22) 73.1(26)  67.6 (37) 0.154*  0.060
D 27.9(61)  22.9(109) 32.2(59) —c —c —0.161 0.101
E 233(43)  29.8(57)  32.9(79) 45.7(46)  57.9(19) —0.131 0.068
F 17.6 (51) 29.8 47) —° 48.7 (39) 57.1 (28) —0.102 0.076
Mean (SE)  21.5(1.4) 304 (1.9) 47.2(49) 62.0(4.8) 63.0(2.2)
1986
A 19.0 84)  39.3(56)  37.8(45) 545(33)  62.9(35) 0.011 0.064
B 21.1(71) 27.0(3T)  299(77)  52.9(34)  62.1(29) —0.086 0.069
C 27.3 (33) 26.8 (56) 30.9 (68) —° —° —0.089% 0.104
DI 229(48) 36.8(38)  58.8(17) 72.2(18)  68.4(19) 0.201***  0.061
D2 22.0 (50) 37.3(59) 57.9 (19) 66.7 (30) 68.2 (22) 0.185**  0.061
E 209 (67) 26.0(73)  31.9(47) 50.0(36)  57.1(28) —0.117*  0.070
F1 —c 32.1(56) 55.2(29) 64.7 (34) 66.7 (30) 0.150** 0.066
F2 25.0 (36) —c 58.3(12) 70.0 (20) 65.5 (29) 0.181 0.066
G 26.2 (42) 26.1 (46) 32.1 (78) 56.7 (30) 54.8 (31) —0.181 0.069
H 18.2 (44) 27.8 (36) 35.1(37) 51.2 (43) 54.3 (35) -0.117 0.069
I 16.0(75)  29.0(69)  34.0(53) 48.4(31)  58.3(36) -0.123 0.071
J 27.1 (70) 29.8 (57) 34.5(29) 57.7 (26) 60.0 (30) —-0.012 0.066
K 20.0 (55) 29.8 (57) 32.7 (52) 54.5 (33) 61.9 21) —0.061 0.064
L 26.3 (38) 28.8 (52) 34.5(29) —c —° —~0.043 0.100
Mean (SE)  22.5(1.0) 30.5(1.2) 403(3.1) 583(23) 6L7(1.4)

a Birds with same letter designation in the same year are siblings.
® From marginal totals collapsed across days from fledging.

< Insufficient captures (n = 5) by bird observed in this time period.
=% p < 0.001; ** P < 0.01;*P < 0.05.

The level of significance for all analyses was
0.05. All analyses were performed using proce-
dures found in Biomedical Computer Programs
(Dixon 1985: BMDP-4F), Statistical Analysis
Systems (1982: CATMOD, FREQ), and Statis-
tical Package for the Social Sciences (1986: LOG-
LINEAR) analytical guides.

RESULTS

Behavioral data for eight color-banded young in
1985 and 14 color-banded young in 1986 were
analyzed. Fledgling Ospreys attempted to cap-
ture prey as early as 5 days after fledging, but the
earliest successful capture I observed was 11 days
after fledging. All banded birds had made at least
one successful capture by 20 days postfledging.

The ability of young in both years to success-
fully capture prey differed significantly with re-
spect to days from fledging (1985, G? = 194.5,

df = 4, P < 0.001; 1986, G = 288.6,df = 4, P
< 0.001). Not unexpectedly, the mean capture
success of each individual young increased with
age (Table 1). Individuals in both years also dif-
fered among one another with respect to their
ability to successfully capture fish throughout the
postfledging period (1985, G> = 27.7,df =7, P
< 0.001; 1986, G> = 43.2, df = 13, P < 0.001).
Difference in capture success of singleton and
related young was most pronounced from 90 to
120 days postfledging. By the end of the post-
fledging period, however, success rates of young
did not differ (1985, G2=2.96,df=6, P=0.814;
1986, G* = 4.41, df = 11, P = 0.956).

Lambda estimates of capture success of related
young were higher than those of singleton young
in both years, indicating that related young made
substantially more successful captures through-
out the entire postfledging period than did sin-
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TABLE 2. Multiple comparisons of capture success lambda estimators of each singleton young with related

young during the 1985 and 1986 postfledging periods.

1985

1986

Covariance with:

Covariance with:

Lambda Lambda
Birg: estimate SE Cl1/C2 Bi/B2 Bird® estimate SE D1/D2 F1/F2

C1/C2% 0.214 0.061 — -0.0002 D1/D2* 0.218 0.061 - —0.0002

B1/B2t 0.159 0.062 —0.0002 — F1/F2} 0.179 0.062 —0.0002 —

F} —0.065 0.076 —0.0006 —0.0005 A*F 0.040 0.065 -0.0002 —0.0002

E -0.084 0.099 -0.0004 —0.0004 J*t 0.017 0.067 —0.0002 —0.0002

Dt —-0.109 0.099 -0.0017 -—0.0017 L*} 0.001 0.062 —0.0008 —0.0009

A -0.115 0.078 0.0009 0.0008 Kt —-0.032 0.069 -0.0002 -0.0002
C* 1 —-0.045 0.103 -0.0009 —0.0009
Gt -0.052 0.069 -0.0002 -0.0003
Bf -0.057 0.069 -0.0002 -0.0003
E —0.088 0.070 —0.0003 —0.0003
H —0.088 0.070 —0.0003 -0.0003
I -0.093 0.070 -0.0003 -0.0003

» Birds with the same letter designation in the same year are siblings.

® Singleton young with the same superscript symbol as each pair of related young (* or 1) had statistically similar (P > 0.0125 in 1985; P > 0.005
in 1986) success rates. Level of significance adjusted to control Type I error (Bonferroni inequality, Sokal and Rohlf 1981).

gleton young (Table 1). Siblings, however, did
not differ from one another with respect to av-
erage capture success in 1985 (Bl vs. B2, z =
—0.044, P = 0.482; C1 vs. C2, z = 0.182, P =
0.572)or 1986 (D1 vs. D2,2z=0.182, P=0.572;
F1 vs. F2, z = —0.322, P = 0.374). Singleton
young exhibited greater variation among one
another with respect to average capture success,
but based on comparisons of the maximum dif-
ference in lambda estimates in each year, did not
differ among one another (1985, F vs. D, z =
0.402, P = 0.687; 1986, A vs. I, z = 1.269, P =
0.204). However, because the maximum average
success of a singleton bird did not differ from the
minimum average success of a young with a sib-
ling, it was not possible to consider all singleton
young as a group distinct from related birds (1985,
Bl vs. F, z=1.600, P = 0.109; 1986, F1 vs. A,
z = 1.471, P=0.141). Instead, a comparison of
the average capture success of each singleton
young with each group of related young indicates
some singleton young had significantly tower
success rates than related young while others had
success rates similar to related young (Table 2).

With the exceptions of bird D in 1985 (Ray-
leigh’s test, F,,,, = 4.64, P = 0.010) and B in
1986 (F,.4; = 5.02, P < 0.001), the direction of
foraging flight relative to wind was constant over
time for each individual bird. Although all young
tended to forage within +20° of directly into the
wind (Table 3), there was considerable variation
among individuals with respect to preferred for-
aging directions (Rayleigh’s test: 1985, F, ; =

23.48, P < 0.001; 1986, F;, 56 = 26.84, P <
0.001). Related young in both years had similar
preferred foraging directions (Rayleigh’s test:
1985, Bl vs. B2, F, ,;, = 0.31, P=0.575, C1 vs.
C2, F 4; = 241, P=0.121; 1986, D1 vs. D2,
Fi5=0.33,P=0.56,Fl vs. F2, F,,, < 0.01,
P =0.994).

When differences due to age were controlled,
young did not differ among one another with
respect to foraging height (Cochran-Mantel-
Haenszel test: 1985, CMH = 6.99,df =7, P =
0.430; 1986, CMH = 8.87, df = 13, P = 0.783).
Instead, differences in foraging height were re-
lated to time, with young in both years gradually
increasing foraging height throughout the post-
fledging period (Table 4).

The foraging technique of individual young
was constant over time (Table 5). I subsequently
pooled observations for each individual over time
to determine the relationship that glare, direction
of flight relative to wind, and foraging height,
had to capture success. All young but one (1985;
E) had a significant positive relationship between
foraging height and capture success. Both direc-
tion of flight relative to wind and glare varied
considerably with respect to the direction of their
relationship to capture success, with 13 of 22
birds having a positive relationship with each
variable. With the exception of two birds (1986;
G and H), neither direction of flight relative to
wind nor glare had significant relationships with
capture success.

A test for heterogeneity in technique among
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TABLE 3. Direction of foraging flights relative to wind
(wind direction standardized to 0°) of individual fledg-
ling Ospreys during the 1985 and 1986 postfledging
periods.

1985 1986
Mean Mean
Bird® n angle (SD) Bird n angle (SD)
A 232 353 (36) A 253 12 (34)
Bl 237 10 37) B 248 349 (37)
B2 199 12 (32) C 157 13 @41
Cl1 212 347 (37) Dt 140 343 (35)
C2 153 340 (35) D2 180 346 (38)
D 229 10 (36) E 251 14 (39
E 244 352 (40) F1 149 18 (31)
F 165 337 (38) E2 97 18 (36)
G 227 345 (31)
H 195 353 (32)
I 264 351 (32)
J 212 14 (34)
K 218 20 (35)
L 119 7 (395

° Birds with same letter designation in the same year are siblings.

young of both years indicated young differed
among themselves (1985, G? = 1,868.9, df =
1,602, P < 0.001; 1986, G>=2,885.8, df = 2,646,
P =10.001). Thus, although individual young were
consistent over time with respect to technique,
young of each year differed among themselves in
how the measured variables were related to cap-
ture success. Related young, however, did not
differ with respect to foraging technique in 1985
(Bl vs. B2, G> = 426.8, df = 386, P = 0.074; C1
vs. C2, G*=291.5,df =313, P=0.803) or 1986
(D1 vs. D2, G> = 221.2, df = 278, P = 0.995;
Fl vs. F2, G*> = 164.9, df = 214, P = 0.774).

DISCUSSION

That social learning plays some role in the de-
velopment of foraging mechanics in fledgling Os-
preys is supported by several lines of evidence.
First, capture success of young with siblings was
initially greater than that exhibited by singleton
young, even though young in both years had sim-
ilar success rates by the end of the postfledging
period. Second, although there existed differ-
ences in how Ospreys responded to environ-
mental parameters throughout the postfiedging
period, related birds that foraged together had
similar response patterns. Finally, the tendency
for related young to remain together throughout
the postfledging period provided the opportunity

TABLE 4. Mean foraging height (m) of fledging Os-
preys in relation to days from fledging.

Days 1985 1986
fledging n X (SE) n X (SE)
30 8 812 (0.11) 13 845 (0.08)
60 8 8.28 (0.07) 13 8.02 (0.10)
90 7 9.51 (0.25) 14 957 (0.17)
120 6 10.50 (0.40) 12 9.25 (0.19)
150 7 10.15 (0.23) 12 950 (0.21)

* Means are based on the midpoints of each 3-m foraging height (see
Methods).

for young to interact and develop similar for-
aging behaviors. Thus, the close association of
related young throughout the postfledging period
and the between-year consistency in results sug-
gest the possibility that information may be being
transferred between related young.

One possible benefit of postfledging interac-
tions among Ospreys may be increased rates of
acquisition of appropriate foraging behaviors re-
sulting from more frequent exposure to success-
ful foraging bouts by other young Ospreys (Tur-
ner 1964, Cronhelm 1970, but see Klopfer 1959).
In fish-eating birds like Ospreys, young must in-
tegrate information such as glare (see also Carl
1987), water clarity and wind direction into a
successful foraging strategy (Grubb 1977), a pro-
cess that probably involves both innate and
learned behaviors. For example, adjusting flight
direction relative to wind as a means of decreas-
ing energy expended for active flight is so vital
a component to flight behavior that its applica-
tion to foraging may be largely automatic. In
contrast, use of different heights during foraging
bouts, which is thought to influence the number
and diversity of available prey in plunge-diving
birds (Dunn 1972), may represent a more subtle
foraging skill requiring greater time to develop.
While both skills undoubtedty develop over time,
the rate of development of the latter may be
enhanced through mechanisms such as socially
facilitated learning.

A key difference reported here is the apparent
increased learning rate found in naive young hav-
ing the opportunity for continuous interaction
with other naive young throughout the postfledg-
ing period. These results are in direct contrast to
the slower learning rates reported by Klopfer
(1959) for naive European Greenfinches (Car-
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TABLE 5. Parameter estimates from logistic regression analysis of the effect of foraging height, direction of
flight relative to wind direction, and glare on capture success of fledgling Ospreys.

Year/

Test*

Parameter estimates (SE)

bird® G? df P-value Intercept Height Direction Glare

1985
A 206.3 213 0.616  —2.583***(0.765) 0.214*** (0.052) 0.005 (0.003) —0.026 (0.005)
Bl 2377 212 0.109 —1.565* (0.762) 0.172***(0.047) —0.004 (0.003) —0.034 (0.049)
B2 189.1 174 0.205 —2.690** (0.082) 0.022*** (0.005) 0.002 (0.004) 0.037  (0.053)
Cl 1669 185 0.826 —4.095*** (0.881) 0.328***(0.057) 0.007 (0.004) 0.071  (0.056)
C2 1246 128 0.569 —3.529% (1.065) 0.438***(0.076) 0.005 (0.005) —0.055 (0.065)
D 2244 213 0.283  —2.143** (0.773) 0.143** (0.052) 0.003 (0.004) -0.012 (0.051)
E 2247 219 0.381 -—-3.968***(0.833) 0.303 (0.052) 0.042 (0.003) 0.046  (0.054)
F 126.1 146 0.882 —5.760*** (1.168) 0.444*** (0.082) <0.001 (0.004) 0.093  (0.006)

1986
A 213.3 233 0.819 —4.081***(0.787) 0.390*** (0.054) 0.002 (0.004) 0.003  (0.049)
B 195.8 226 0928 —6.375***(0.947) 0.508* (0.068) —0.003 (0.004) 0.066  (0.056)
C 143.7 145 0.515 —4.506***(1.019) 0.399***(0.078) —0.003 (0.004) —0.002 (0.006)
D1 91.7 118 0.965 —5.228**(1.297) 0.586*** (0.101) 0.002 (0.005) —0.003  (0.008)
D2 1295 160 0.963  —5.508*** (1.068) 0.603*** (0.095) —0.005(0.004) -0.014 (0.064)
E 218.9 230 0.690 —4.491**(0.838) 0.375%**(0.057) -0.002 (0.003) 0.026 (0.049)
F1 108.6 133 0.940 —5.984** (1.286) 0.679*** (0.111) 0.001 (0.005) 0.003  (0.076)
F2 56.3 81 0.983  —5.247%**(1.443) 0.494*** (0.104) —0.005 (0.006) 0.067 (0.082)
G 161.3 204 0.988 —2.871**(0.806) 0.512*** (0.074) 0.004 (0.005) —0.209*** (0.059)
H 139.7 175 0.977 —7.338%*(1.241) 0.570*** (0.083) —0.001 (0.005) 0.131* (0.066)
I 2329 244 0.684 —5.115***(0.906) 0.431*** (0.061) —0.003 (0.004) 0.032 (0.051)
J 181.8 192 0.690 —5.231%*(0.978) 0.485*** (0.073) 0.001 (0.004) 0.027 (0.061)
K 175.2 198 0.877 —3.186% (0.814) 0.384*** (0.062) 0.004 (0.004) -—0.085 (0.053)
L 104.2 107 0.559  —5.929*** (1.335) 0.421***(0.084) —0.003 (0.006) 0.089  (0.086)

35

* Ho: Foraging technique of individual bird is constant throughout postfledging.

® Birds with same letter designation in the same year are siblings.
*** p < (0.001; ** P < 0.001;* P < 0.05.

duelis chloris) learning in the presence of other
naive young. Klopfer concluded, however, that
such inhibition in learning would be maladaptive
in species that, in contrast to European Green-
finches, are more opportunistic feeders and ex-
ploit variable environments. Variability in the
fish resource base is pronounced at Newnan’s
Lake (Edwards 1988: fig. 1), suggesting that in-
hibition in learning might not be expected to
occur in this population of Ospreys. Subsequent
work by Klopfer (1961) on paired and singleton
Great Tits (Parus major), a more exploitative
feeder than European Greenfinches, showed no
difference in learning rates between paired and
singleton young.

While Klopfer’s and these results provide sup-
port for the idea that inhibition in learning should
not occur in species occupying variable environ-
ments, they do not account for the increased rate
of development of capture success reported here.
One possible interpretation of the increased
learning rates reported here is that Klopfer’s ex-

periments dealt with development of aversion
discrimination, whereas capture success is more
a measure of the establishment of a feeding re-
sponse. Less clear are the potential benefits for
Ospreys associated with faster developmental
rates. Because all Ospreys in this study eventu-
ally attained similar levels of capture success,
benefits associated with an increased learning rate
would accrue only if there existed some temporal
constraint on the learning period (e.g., dispersal
or migration pressures). That Ospreys with lower
rates survived equally well throughout the post-
fledging period suggests that there is no penalty
associated with an initially slower learning rate.
It may be that these differences in success rates
merely reflect variability found in this popula-
tion of Ospreys, and that similarity between re-
lated young is due to the tendency of interacting
individuals to converge in behavior (Galef 1976).

The development by young of several different
foraging techniques having roughly equivalent
success rates also suggests Ospreys are flexible in
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foraging technique. Because all young eventually
had similar foraging success rates, it is difficult
to determine whether any of the several tech-
niques used by this population of Ospreys con-
ferred any foraging advantage. Wunderle and
Lodge (1988) also report different foraging tech-
niques among individual Bananaquits (Coereba
Sfaveola) of the same age class, with birds exhib-
iting different turning patterns when foraging in
nectar-rich flower patches. As with Ospreys,
however, differences in technique apparently had
no negative impact on the foraging success of
individual Bananaquits. Whether these differ-
ences are maintained throughout time, an indi-
cator of social transmission of information (Gal-
ef 1976), or whether they represent transitory
modifications in individual foraging behavior, is
unknown. That a variety of techniques can each
be considered ““successful” suggests some benefit
exists regarding flexibility in foraging behavior.
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