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What Does a Loon Citizen 

Scientist Do?

• Collect loon population data necessary to 
update the Wisconsin Loon Population 
Model

• Identify critical loon nesting habitat for 
conservation and management

• Assist with loon banding and lake water 
chemistry projects.



Weekly lake surveys 

document presence 

of territorial adults 

and floaters, nest 

attempts, and chick 

survival



How is this accomplished?

• Loon Citizen Scientists will survey lake(s) from May – August, ideally 
once weekly

• During each survey, the number of adult loons present, the nesting 
status, and chick survival are recorded

• Once per year, identify returning adults by identifying color leg bands 
when present

• Assist project staff with night banding efforts in July and early August

• Fill in appropriate data sheets and return to Project Leaders at the end 
of the season



Adult Survival Rate – Re-observations of 

>1200 Wisconsin adult loons individually 

color-marked 1991 - 2008





Nest Monitoring



Proportion nesting Clutch size

Nest Success Chick Survival to Banding



Juvenile Survival from banding (week 6) to Year 3
PI Dr. Walter Piper - Resightings of adults color-marked as chicks

Cluster of 60 lakes, >300 color-marked chicks 1994-2005

Reobservation Results  

- Minimum survival banding to 3 yrs = 0.58

- age of first breeding = 5 years



COMMON LOON 2 STAGE DETERMINISTIC 

PROJECTION MATRIX MODEL
MATLAB version 7,  The Mathworks, Natick, MA, USA

A(λ)= Population Annual Growth Rate

P1=juvenile survival

P2=adult survival

F2=adult fertility

G1=transition to adulthood
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Loon Citizen Scientist Accuracy 

2008
(n=35 lakes)

• Band reobservations - <35%

• Territorial Pair presence/absence – 100%

• Proportion Nesting – 85%

• Nest outcome – 100%

• Chick hatching – 95%

• Chick survival – 100%

• Conclusion – Loon Citizen Scientists accurately identify 
territorial pair and nest outcome (fecundity); trained staff 
required to quantify adult re-observation rates (adult 
survival and juvenile recruitment)



Volunteer Effort 2007-2010

0

10

20

30

40

50

60

70

80

90

# Citizen Scientists # Territorial Pair

Surveyed

# Nesting Pair # Chicks Hatched # Chicks Fledged # Successful Pair

2007

2008

2009

2010



Loon Productivity 2007-2010
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Cost/Benefit Analysis

WDNR LTE’s

• Cost of monitoring fecundity weekly at 60 lakes 

using WDNR LTEs (USEPA study)

– 1520 WDNR LTE hours (salary/FB = $22,800)

• Weekly surveys, 30 lakes/LTE

• May 1 – August 21 = 18 weeks 

• 80 hours = data entry

– Travel

• Vehicles (5000mi * 0.37mi) = $1,850

• Boats/motor/trailers/canoes (gas & maintenance) - $1000

– Total = $25,650



Cost/Benefit Analysis (cont.)

• Cost of monitoring fecundity weekly at 60 lakes using 
citizen scientists
– 310 WDNR LTE hours (salary/FB = $4650)

• 100 hours = 5 training workshops 

• 150 hours season prep – datasheet & newsletter mailings, 
maintenance of citizen science contact info/mailing list 

• 60 hours = data entry

– Supplies, newsletter, mailings - $1500

– Travel - $500

– Total - $6650

– Net Savings $19,000



Intangible Citizen Scientist Benefits

• Citizens participate in a State-of-the-Science 
Common Loon Conservation project

• Contribute data critical to natural resource policy 
making in northern Wisconsin

• Receive policy education via annual newsletters 
and spring training Workshops

• Become advocates for sound lake stewardship 
policies.





Ginger Gumm / Daniel Poleschook

Join Us – It’s Fun!!



Wisconsin Initiative on 

Climate Change Impacts:

Wildlife Working Group

Michael W. Meyer

Karl J. Martin
Co-Chairs



Citizen Science & Wisconsin's Wildlife 

Response to Climate Change



Photo: Tim Asplund, WDNR

Droughts and 

increased evaporation 

leads to lower lake 

levels affecting:

Long Lake 

Waushara County

Photo: Tim Asplund, WDNR

Fallison Lake 

Vilas County

• Recreation

• Property values

• Ecosystems

Especially in regions with 

increased groundwater 

pumping



Lake Phenology - Biota

http://www.lakeshorepreserve.wisc.edu/photo-gallery/phenology/lg/turtles-sunning_Bruner_051.jpg
http://www.lakeshorepreserve.wisc.edu/photo-gallery/phenology/lg/Canada_Goose_and_Gosling_Denniston_6366.jpg
http://www.google.com/imgres?imgurl=http://museum.gov.ns.ca/mnh/nature/frogs/thumbs/images/wdfrog.jpg&imgrefurl=http://museum.gov.ns.ca/mnh/nature/frogs/wood.htm&h=358&w=500&sz=35&tbnid=JaDzvSnsmWhnmM:&tbnh=93&tbnw=130&prev=/images%3Fq%3Dwood%2Bfrog%2Bpictures&hl=en&usg=__SR8J6RkV9jjxOonL_IxU-K6JUy0=&ei=oKqyS-TTLIK2Nv3emZIJ&sa=X&oi=image_result&resnum=2&ct=image&ved=0CA0Q9QEwAQ


How you can help

• Document dates of ice off and ice over on 

your lake

• Document the arrival of the first common 

loon on territory

• Participate in the Northern Highland Frog 

and Toad Spring Phenology Survey



• We invite any volunteer who can do this conveniently to 

choose one or two wetlands associated with their lake to 

track frog and toad phenology throughout the spring and 

summer. 

• Ideally, we would like surveys to be completed every 

other day throughout the breeding season, but once a 

week would suffice. 



Frog and Toad Phenology Protocol

The protocol for conducting the survey is as follows.

1.  Pick 1 or 2 spots to conduct your surveys.   Choose significant wetlands on or near your lake.   You 
may want to choose sites where you know frog calling typically occurs and sites that you can 
access conveniently.  Use a lake map to identify the survey site and record information about the 
site on the data form.

2.  Use one data form to record a call index value of frog species heard at each point that you monitor. 

3.  Listen anytime after sunset for 5 minutes.

4.  Listen once to twice weekly from April 1 - June 15, and once weekly from June 16 - August 1.

5.  The call index is a rough estimate of the numbers of calling males of a particular species, according 
to the following index values

1.) Individuals can be counted, there is space between the calls.

2.) Call of individuals can be distinguished, but there is some overlapping of calls (intermediate 
between 1 and 3)

3.) Full Chorus.  Calls are constant, continuous, and overlapping

6.  Enter sky and wind conditions as described on the back of the datasheet.





Resources

• Natural History Information
– http://inventory.wiatri.net/frogtoadsurvey/WIfrogs/

• Frog and Toad Calls
– http://www.pwrc.usgs.gov/frogquiz/index.cfm?fuseaction=main.lookup

– http://www.naturenorth.com/spring/sound/shfrsnd.html

– CD's or cassette tape:
Madison Audubon Society

222 S. Hamilton Street, Suite #1

Madison, WI 53703

608-255-2473

www.madisonaudubon.org/audubon/html/frogtape.htm

http://inventory.wiatri.net/frogtoadsurvey/WIfrogs/
http://www.pwrc.usgs.gov/frogquiz/index.cfm?fuseaction=main.lookup
http://www.naturenorth.com/spring/sound/shfrsnd.html
www.madisonaudubon.org/audubon/html/frogtape.htm




Early Spring Callers

Eric Cote Suzanne L. & Joseph T. Collins



Northern Highland Lake Frogs



Tree Frogs and a Toad



The Common Loon as Botulism E 

Biosentinel

Michael W. Meyer PhD

WDNR Science Services – Rhinelander

715-365-8858

Michael.Meyer@Wisconsin.gov 



Preliminary 2007 Great Lakes Carcass Count = 6982

Lake Huron (Sep – Nov 2007)

44 reported 

CCWHC

Lake Erie (July – Dec 2007)

1694 reported

CCWHC

Presque Isle State Park

NY DEC

Lake Ontario (June – Dec 2007)

1753 reported so far

Jefferson County transects

Little Galloo Island (Aug–Sep)

CCWHC
Waiting on NY DEC for final NY counts

avian mortality 

reported

orLake Michigan (June – Dec 2007)

3491 reported

WI DNR

Ken Hyde et al

Common Coast

Courtesy M. Jankowski USGS



Top 5 Species collected by Great Lake

Lake Michigan (3491)

• Common loon (622)
– BOT E confirmed by NWHC

• Double-crested cormorant (581)

• Long-tailed duck (545)

• Ring-billed gull (448)

• Horned grebe (351)

Lake Ontario (1753 so far)

• Ring-billed gull (942)
– BOT E confirmed by CCWHC

• Caspian tern (309)

• Double-crested cormorant (162)

• Long-tailed duck (128)
– BOT E confirmed by CCWHC

• Common loon (128)

Lake Erie (1694)

• Ring-billed gull (972)

• Common loon (685)

– BOT E confirmed by NWHC

• Herring gull (13)

• White-winged scoter (8)

• Great black-backed gull (5)

Lake Huron (44)

• Common loon (23)

– Bot E confirmed

• Red-necked grebe (5)

• Double crested cormorant (1)

• White-winged scoter (# not available)

• Long-tailed duck (# not available)

Courtesy M. Jankowski USGS



• Implantable satellite 

transmitters (Microwave 

Telemetry model PTT-100) 

in 10 adult male loons used 

to provide fine resolution 

(e.g., <250 m accuracy)  

location data

– Abdominal implant with 

exteriorized antenna

– 64 grams (~1.5% of BW) 

volume = 32 cc 

• 1,500 hours, duty cycles:

– Breeding- 8 hrs on:72 hrs off

– Fall migration- 8on:24off

– Wintering- 6on:96off

– Spring migration- 8on:24off

– 8on:96off thru Oct 2011

Fine-resolution location



Tracking loons via satellite

• Satellite transmitters 

available for birds in early 

1980s - 170 g

• Argos receiver onboard 

NOAA polar-orbiting 

satellites

• Transmitter needs to emit a 

strong and stable signal as 

the location is computed on 

the basis of Doppler effect 

measurement 

• Backpack harness and bib 

collar not acceptable to 

common loons
http://www.argos-system.org/manual/

Altitude = 850 km (528 mi)



Migration of Radiomarked Common Loons in 2010



21 Nov

28 Nov

29 Nov

Brookville Lake, IN

Monroe Lake, IN

Barren River, KY

Tims Ford Lake, TN

Chickamauga Lake, TN

Guntersville Lake, AL

Migration of Radiomarked Common Loons in 2010

03 Dec 12 Dec

06 Dec



Common loon migration webpage: 
http://www.umesc.usgs.gov/terrestrial/migratory_birds/loons/migrations.html 


