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Background
Since the 1950s, data has been collected regarding the fall migration of raptors at Hawk Ridge 
in Duluth, Minnesota. It was unknown whether there was similar movement of raptors in the 
spring. In 1997, in response to this question, a spring migration count was started at Enger 
Tower in Duluth. Prior to this study no organized spring count had ever been conducted in the 
Duluth area or anywhere in the state of Minnesota. This represented a significant gap in the 
understanding of migration in the Duluth area. In 2000, a change in the protocol allowed for a 
second count site on Thompson Hill to take into account differing effects of weather on flight 
pathways of migrating raptors.

Study area

Count locations (Enger Tower, 1997-2005; 
Thompson Hill, 2000-2005)

•The two sites used are Enger Tower and the Thompson Hill 
rest area; both are located along the West Skyline Parkway at 
designated pull offs and allow easy access for all visitors.

• Both sites are approximately 500 feet above Lake Superior. 
•The topographical features of both count sites concentrate 
northbound migrants, which collect along the ridge before 
continuing north. 

•Enger Tower is used on all days except those with Northeast 
winds (red arrows) which almost always coincides with lake 
effect breeze conditions.

Research Objectives and Methods
Objectives

1. Conduct a survey of previously unknown spring raptor 
migration and collect baseline data. 

2. To further our knowledge of raptors by determining various 
flight path preferences and migration sequence of some 
species of raptor by age and or sex.

3. To seek an understanding of the mechanics of migration by 
studying the effects of various topographical and 
meteorological factors.

4. Educate the public on the migration of all species of birds.

Lake effect breeze is a phenomenon that occurs when warm air over the land 
rises faster than cool air over the lake. This creates a vacuum effect as the cold 
air from the lake is pulled over the land, to replace the void left by the rising 
warm air; hence, the lake breeze and cooler conditions. This often forces birds 
westward along the ridge, nearer to the Thompson Hill site. 

Methods

The survey generally started 1 March and ended 25 May. Inclement weather such as heavy snow, 
rain, or dense fog prevented surveys. Hours surveyed varied due to weather and flight conditions; 
attempts were made to cover from 9:00am to 3:00pm. 

Weather data was recorded hourly and came from the three recording weather stations: Duluth 
Airport, Duluth Harbor, and the Superior Airport. Data included temperature, wind direction and 
speed, barometric pressure and humidity. 

Observational data included cloud coverage, visibility, and precipitation. Notes were also recorded 
on flight characteristics as well as data on age, sex, and plumage if possible. All data was recorded 
in conformity with the standards set forth by the Hawk Migration Association of North America 
(HMANA). 

When possible, two observers were used to conduct the count. Studies by HawkWatch 
International have shown two observers are optimal for detecting and counting raptors in an 
efficient manner. 

Results and Conclusions
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Table 1. Summary of observation efforts and raptor counts by species: 1997-2024. Totals and means were 
calculated for before and after the change in count protocol in 2000. From 2000-2024, a total of 427,471 
raptors were counted.

20 species of diurnal raptors have been recorded. Notable species recorded include the second state 
record of Black Vulture (Coragyps atratus) and an adult light-morph Ferruginous Hawk (Buteo regalis).

Table 2.  Comparison of fall flights at Hawk Ridge Bird Observatory to spring flights at West 
Skyline Hawk Count, 2000-2005. Numbers are in observations per hour.

Table 3.  Summary of seasonal timing of migration for all regularly-occurring raptors at West Skyline Hawk Count, 2000-2005.

The difference in species composition between the spring and 
fall migration (2000-2005) is shown in Table 2. This suggests 
that certain species might use alternative migratory pathways 
in the spring. WSHC is unique in this regard as there are no 
studies comparing a spring and fall population of birds of the 
same geographic count area.

Table 3 shows the seasonal timing of migration for all the 
regularly occurring species at WSHC. The data is based only 
on the data collected during the 2000-2005 seasons. The table 
includes first, peak, and last observed with a range from the 
various years along with average mean date.  The table also 
contains bulk passage (80%) with a range of dates along with 
medium passage date. 
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