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The U.S. Fish and Wildlife Service’s Midwest Region initiated and is leading this innovative, landscape scale project
with funding provided through the Great Lakes Restoration Initiative.

PI‘OiECt Goal: The fundamental goal of this project is to identify areas along the Great Lakes that are
ecologically important for populations of migratory birds and bats.

Research questions: Gather migration data from three sources:
1. Do migrants concentrate along the lakeshores? 1. Avian Radar - seasonal migration of birds and bats
2. What is the pattern and duration of migration? 2. Acoustic Monitors - seasonal migration of bats
3. What environmental factors affect migration? 3. Historical Data - digitize historical bird surveys
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Data was collected 24 hours a day from March - June and August - November.
Radar data collection bias Monitoring migration of birds and bats using acoustic data
Height
oo\ / 130mwidth Radar beams expand as they travel away from the Over 30 acoustic monitors (right) were in operation
source, creating different sampling widths depending on from March - June and August - November of 2011
distance from the radar unit. Close to the ground, the and 2012 around the Great Lakes. The monitors were |
radar may miss targets flying perpendicular to the beam model SM2BAT+ (Wildlife Acoustics Inc.?) and
due to the small diameter of the beam. At high altitudes, included both an acoustic (5 m high) and ultrasonic
the radar samples a wider area, but may not have the microphone (1 m) that recorded simultaneously. The
return energy to detect small targets. Optimal detection monitors turned on 30 minutes after local sunset and
occurs in between high and low altitudes. The Rotor turned off 2.5 hours after local sunrise.
20 mwidt Swept Zone has a small sample area and the target
counts in this area may be under represented. At 30 m Acoustic monitors help to determine what species of
the beam is 14 m wide. At 130 m the beam is 60 m wide. birds or bats are migrating and when. This helps
Orienting the vertical radar slightly off perpendicular to determine what temporal, diurnal, or meteorological
the expected direction of travel can give targets at low variables promote migration of birds and bats.
altitUde d longer WindOW Wlthln the radar beam. These We would ?ike to thank our collaborators, Kevin Heist at the Uniyers.ity of Minnes.;ota an.d Doug
biases must be kept in mlnd Whlle analyzing I‘adar data. Johnson with the USGS, and all of the volunteers that helped maintain the acoustic monitors.
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Typical hourly patterns of detection during peak migration periods Relating bat vocalization and radar data
Horizontal Radar Vertical Radar Ultrasonic monitors were placed within a few kilometers of the radar units. By
5 PM _% ~ 10PM | 5 PM 10 PM comparing the count of bat passes with the target passage rate below 30 m on the

| NAJTE [l oo e vertical radar over a 1 km front we can see that both methods show similar peaks and
| duration. The differences in counts may be when more birds are moving than bats since

s the radar cannot distinguish between birds and bats and we present only the bat data
. L e S for the ultrasonic monitors here. Comparisons such as these can provide information on

- Bl == PR | | the different migratory strategies of birds and bats. Data shown is from only one of the

two monitors associated with the radar unit.

Compass rose color indicates direction of movement. Red indicates south.

Daytime movement (left) is non-directional whereas Daytime movement (left) has much lower numbers and is Comparison Between Radar Unit and Associated Acoustic Monitor in Oceana County, MI in Fall 2011

nighttime migrational movement (right) has larger often lower in elevation than nighttime migrational 400 60

numbers and is unidirectional. This is fall migration and is = movement (right) which has increased numbers and often 250 :iadart‘?aﬁ‘ B?1°W3°m

in a southerly direction. The range of the radar is 5500 m. higher altitudes of flight. _ .
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Horizontal radar (left) provides information on the direction of movement. Vertical radar 2 250 | 4

(right) provides information on height. Both radars provide information on target counts, S 200 | | 0 5

size, speed, and shape. Targets include both birds and bats. The images shown are from a S 150 ' | .-

1-hour period on the east shore of Lake Michigan in Oceana County, MI in Fall 2011. Target R - | | :
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passage rates on the vertical radar have exceeded 3,000 targets/hour in a 1 km front. The 50 l mﬂﬂ | ' L

increase in number and movement in a uniform direction help to distinguish migration 0+ A L L e R L A T R L R e ¢

events from local traffic. Migrational activity usually starts in the hour after sunset. TZEISEELEESSESTIEfIIEfiEfEsEESsifIfiisiisEEiiissss

Applications:
1. Convey reliable information to the wind industry and other stakeholders to facilitate environmentally

sustainable development of renewable energy.
2. Provide supporting data for USFWS Land-Based Wind Energy Guidelines.
3. Support USFWS decisions related to safe operation of wind facilities without risk to migratory birds or bats.

This poster provides a background and overview for an additional USFWS presentation on initial findings of the study and a second poster on bat activity and meteorological data.
1 For additional information contact: Jeff Gosse USFWS 5600 American Blvd West Suite 990 Bloomington MN, 55437; Ph: 612/713-5138; Jeff_Gosse@fws.gov



