
Fig. 7. “Pre-migration” for adults includes the entire breeding season. 
Increased frequency of lost birds in the fall is probably related to the 
coincidence of fall migration and the hurricane season, although none 
of the losses of juveniles was obviously weather related. Increased 
mortality on the wintering grounds for young correlates with much 
greater areas covered as they explore the landscape in search of a 
reliable wintering area. reliable wintering area. 

Fig. 6. The cause of lost signals is often hard to determine, particularly 
for Doppler PTTs. Most adults wore Doppler PTTs, which explains the 
high percentage of ‘unknowns’ for them. We have eliminated known or 
suspected cases of radio failures from these data. Birds that were last 
heard from after landing on boats were probably shot. Great-horned 
Owl predation is suspected when migrating birds roost in large wood-
lots and do not emerge the next dalots and do not emerge the next day. 

Fig. 5. When Homer arrived in S. A. in ‘07 on his second migration, he 
immediately turned and navigated directly to his wintering location. Much of 
this journey was over unknown terrain. The north-bound trips relied neither on 
landmarks from the first migration south nor his first return journey.

Fig. 4. When the urge to migrate abates, juveniles settle in a spot and then 
often go on lengthy exploratory trips, sometimes over 1,000 km, returning to 
their starting location. This, for many, is their first true navigation, finding a 
known spot from a novel direction. These travels increase the chances that a 
bird will encounter dangerous situations, expecially being shot.

Fig. 3. These two young wandered far from the beaten path. Meadow dis-
persed to Lake Superior. When she finally migrated (Nov. 15!), she corrected 
for her self-inflicted westerly displacement and got back on track. Conomo 
found himself 1,000 km west of anyplace he had ever been. He successfully 
corrected for this and found his way back to his natal range.

Fig. 2. Naive juvenile Ospreys orient south on their first migration. Orienting
north on their first return, they discover an overland route to their natal areas
and loosely follow this on all subsequent trips north and south.

Fig. 1. Trapping a juvenile in a noose carpet, outfitting the PTT harness, 
and release.

Table 1. Sample size for tagged birds, by sex and type of telemetry device.

Conclusions and Discussion
 All young selected their final wintering areas within a couple of months, so the “extra” year on the wintering grounds is apparently 
not an adaptation to find a reliable wintering spot, but rather, because first breeding is at age 3 or 4, it simply avoids an unnecessary 
migration. 
 We believe the more conservative routes taken by adults are related to young birds that went over the ocean learning a different 
route on their first return north, rather than selection on young taking more dangerous routes on their first migration. All but 1 of the 
10 juveniles that crossed the open10 juveniles that crossed the open Atlantic survived.
 Given that most young complete the southbound migration, why is juvenile mortality so much higher than for adults? We believe 
the difference lies in the relative movements of the two age classes. Adults settle in a very small area, where they survived in previous 
winters, so they have found a reliable food source where they are probably not vulnerable to human pressures. Juveniles, in contrast, 
cover 100s of kms as they explore, and are thus much more likely to encounter potentially dangerous situations. More young are shot 
than adults (Fig. 6), and more young than adults die on the wintering grounds (Fig. 7).
   The Cuba-Hipaniola bottleneck through which an estimated 40,000 Ospreys migrate each fall is dangerous due to high human 
populations with low tolerance for the perceived threat to their fish or fowl represented by Ospreys. We have initiated a public
education campaign in the Dominican Republic and suggest that attention to this issue be addressed at fish farms in Cuba.

Detailed maps for all birds and further information at 
http://www.bioweb.uncc.edu/Bierregaard/migration1.htm  

INTRODUCTION
 Ospreys breed across most of North America. Most of the population east of the Rocky Mountains migrates annually to South 
America. Juveniles do not return in their 2nd spring but remain south for an extra year. Mortality rates in juveniles are estimated to be 
about 85% in the first migration cycle, and ca. 15% in adults. This study is the only systematic, large scale effort to track juvenile 
Ospreys on their first migration. Ospreys on their first migration. We set out to discover when and where mortality occurs for first-year Ospreys. Are there vulnerable 
bottlenecks where conservation efforts might be effective? Additionally, we wanted to document pre-migration movement and ascertain 
how first year Ospreys find their way to and select wintering areas. Does the extra year they spend on the wintering grounds enable 
them to prospect for a very reliable fishing area to return to each winter? What explains the change in mortality rates between young 
and adults?

METHODS
  From 1998 to 2009 we trapped 36 juvenile Ospreys just prior to, or within 3 weeks after fledging and outfitted them with either 35 gm Doppler solar satellite 
transmitters (PTTs) or 30 gm solar GPS PTTs (Fig. 1, Table 1). Location-only data were acquired from Doppler PTTs in a shifting daily 10-hour window, while that 
from GPS PTTs provided precise location data hourly from 10:00 to 22:00 local time daily. Data from 57 adults, mostly tagged with Doppler PTTs and mostly tagged 
prior to our study of juvenile migration are used for comparison. (Details in Martell et al. [2001. Condor 103: 715-24]). Migration routes and causes and circumstances 
of mortality are compared between adults and juveniles. Cause of mortality is sometimes known, but more often inferred, which is much easier with GPS PTof mortality are compared between adults and juveniles. Cause of mortality is sometimes known, but more often inferred, which is much easier with GPS PTTs.

RESULTS
 Adult males and females migrate separately and are as faithful to their wintering grounds as they are to their nest sites.  Virtually all east-coast adult Ospreys 
migrate to Florida and most then proceed via Cuba and Hispaniola to South America (Fig. 2b). Some overwinter in Florida or the Caribbean (Martell et al. 2001). 
Adults have very small winter ranges, often a few kms or 10s of km in diameter.
          Most young begin migration in the first half of September, ca. 6-8 weeks after fledging. All but four of our juveniles initiated migration, and 28 of the remaining 
32 young made it at least to the Caribbean or South America. Six completed at least one migration cycle.
     Juvenile ospreys either migrated from their natal areas, 6 with and 8 without exploratory excursions prior to migration, or (14) after having dispersed to staging 
areas, where they settled for as long as two months. Most young started migration in early Sept.; two did not start south until Nov. Although migration can be interrupted 
by stays of 6-8 weeks, the average migration period for young is 36.8 days (n=19, SD=34.5, range 3 to 137 days). East-coast adults average 31 days for fall migration by stays of 6-8 weeks, the average migration period for young is 36.8 days (n=19, SD=34.5, range 3 to 137 days). East-coast adults average 31 days for fall migration 
(Martell et al. 2001).
 More young than adults were shot, including all four juveniles that attempted to overwinter in the D.R. An additional young was probably shot in Haiti on its first 
migration south. One adult and two juveniles disappeared at fish farms or farm ponds in Cuba. 
 First-year mortality of young tagged through 2008 was 66%. Mortality through 2 yrs for this cohort will be 79% or 83% (1 bird pending).  
  Two young that strayed far from the normal routes made appropriate corrections (Fig. 3). Once settled on wintering areas, young often make looping exploratory 
excursions of hundreds of km, navigating back to favored spots from novel directions (Fig. 4). 
 Of the two young that completed a second trip south, one returned to the same wintering spot (Fig. 5) and the other wintered in similar coastal mangrove habitat 
about 100 km from his first wintering site.
 Fall migration routes differed dramatically between adults and juveniles. 9 juveniles from southeastern New England and 1 from Delaware crossed 1,800 - 2,400 
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