Upper Great Lakes States’ Recreational Angler Participation

Map Book

See “Upper Great Lakes States’ Angler Estimates and Map Book Documentation, 1999-2015”

for detailed methods and data description

Erin M. Burkett, Department of Social Sciences, Michigan Technological University
Richelle L. Winkler, Department of Social Sciences, Michigan Technological University
Rozalynn Klaas, Applied Population Laboratory, University of Wisconsin- Madison

April 2018

Contact Information:

Richelle L. Winkler

Department of Social Sciences
Michigan Technological University
217 Academic Office Building
1400 Townsend Drive

Houghton, M1 49931

Tel: 906-487-1886

E-mail: rwinkler@mtu.edu

A

1885

Great Lakes
Research Center

Michigan Technological University



This research was supported by Grant Number 2015 WIN 44044 from the Great Lakes Fishery
Commission under the Human Dimensions of Great Lakes Fishery Management theme. The
content is solely the responsibility of the authors and does not necessarily represent the official
views of the Great Lakes Fishery Commission.

Acknowledgements: The authors would like to thank staff at the Illinois, Indiana, Michigan,
Minnesota, and Wisconsin Departments of Natural Resources (DNR) who helped us by
providing access to fishing license and other key data. This includes Vic Santucci at the Illinois
DNR; Jeremy Price, Brian Breidert, and Matt Burlingame at the Indiana DNR; Tracy Claramunt,
Randy Claramunt, Kristen Kosloski, Phil Schneeberger, Nick Popoff, Jay Wesley, Kristen
Shuler, and Jim Francis at the Michigan DNR; James Thompson, Jenifer Wical, Heather Kieweg,
Lyn Bergquist, Melissa Treml and Don Pereira at the Minnesota DNR; and Justine Hasz, Kate
Strom-Hiorns, Karl Scheidegger, Keith Warnke, Ben Beardmore, and Brad Eggold at the
Wisconsin DNR. Rozalynn Klaas, Research Specialist in Mapping and Spatial Analysis at the
Applied Population Laboratory at the University of Wisconsin-Madison, did the cartography. In
addition, we would like to thank staff, especially Marc Gaden, at the Great Lakes Fishery
Commission for their support in creating this database. The content is solely the responsibility of
the authors (Winkler/Burkett) and does not necessarily represent the official views of the Illinois,
Indiana, Michigan, Minnesota, or Wisconsin Departments of Natural Resources.

Suggested Citation:
Burkett, Erin M., Richelle L. Winkler, and Rozalynn Klaas. Michigan Technological University.
(2018). Upper Great Lakes States’ Recreational Angler Participation Map Book. Houghton, M.



Table of Contents

Background and Data DeSCIIPLION ........ccveiieieiieie et esie e seese e et ste e e e aessaesaeenaenneas 1
Ilinois

Figure 1: Male Fishing Participation Rates, 2015 .........ccccceieiiieieeieiiese s 3
Figure 2: Change in Male Fishing Participation Rates, 2006-2015...........cccoceerinirienienienesieeeenn 4
Figure 3: Female Fishing Participation Rates, 2015.........cccoiiiiiiiiniieesie e 5
Figure 4: Change in Female Fishing Participation Rates, 2006-2015 ...........ccoccovirvinienieenesiinnennn 6
Figure 5: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female), 2015
......................................................................................................................................................... 7
Figure 6: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/FEMAIE), 2015 ...ttt a et e e ra e aearaenreennenres 8
Indiana

Figure 7: Male Fishing Participation Rates, 2015 .........ccccoiiiiieiiiie e 9
Figure 8: Change in Male Fishing Participation Rates, 2005-2015.........cccccooeiiiiiiiinnieeniesiennnn, 10
Figure 9: Female Fishing Participation Rates, 2015.........cccccoiiiiiiiiiie e 11
Figure 10: Change in Female Fishing Participation Rates, 2005-2015..........cccceviiiiienneniennnn, 12
Figure 11: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2005 b E bbb R R e e e bbb R bt e et e et nns 13
Figure 12: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2005-2015.......cc.eciiiieiieie et e et reeae e nreens 14
Michigan

Figure 13: Male Fishing Participation Rates, 2014 ..........cooeiieiiiieiie e 15
Figure 14: Change in Male Fishing Participation Rates, 2000-2014.........c.ccccooveeiiiinieniieneennenn, 16
Figure 15: Female Fishing Participation Rates, 2014 .........cccccoeiveieeiieieeie e 17
Figure 16: Change in Female Fishing Participation Rates, 2000-2014 .........cccccevvviervereseennnnn, 18
Figure 17: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2004 .t E bR bR Rt e b bbb R bbbt e et een s 19
Figure 18: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2014 .......c..ooeeieeiiie ettt st r e p e e neenne e 20
Minnesota

Figure 19: Male Fishing Participation Rates, 2016 ..........ccccceeieieeiesiieseeie e 21
Figure 20: Change in Male Fishing Participation Rates, 2000-2016...........c.cccecvervrierriveriesieennnnn, 22
Figure 21: Female Fishing Participation Rates, 2016..........cccccerveriiiieiieeiesieseese e, 23
Figure 22: Change in Female Fishing Participation Rates, 2000-2016 ...........c.cccocvvieriverieseennnn, 24



Figure 23: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),

2006 .ttt E R bbb R R e e e e bbb R bt e et e et e nns 25
Figure 24: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2016.......cc.oouiieeiieie ettt sttt b e b sre et ae s neenae e 26
Wisconsin

Figure 25: Male Fishing Participation Rates, 2014 ..........cooeiiiiiiiiiie e 27
Figure 26: Change in Male Fishing Participation Rates, 2000-2014...........ccccoevverviiieieeresiennnnn, 28
Figure 27: Female Fishing Participation Rates, 2014 .........cccccoeiveieiieeseeie e 29
Figure 28: Change in Female Fishing Participation Rates, 2000-2014 .........ccccccevvvierveresiennnnn, 30
Figure 29: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2004 ettt b e Ee R e Rt e Rt R e e Rt et et e benEe R e e Eeeneeneene et e nens 31
Figure 30: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2014 .......c..ooeieeieie ettt ettt e e neene e 32

Regional (lllinois, Indiana, Michigan, Minnesota, and Wisconsin)

Figure 31: Number of Total Anglers (Combined Male/Female), 2014 .........c.cccevvevevveieciennnnn, 33
Figure 32: Numerical Change in Total Anglers (Combined Male/Female), 2006-2014.............. 34
Figure 33: Number of Great Lakes Salmon/Trout Anglers (Combined Male/Female), 2014...... 35
Figure 34: Numerical Change in Great Lakes Salmon/Trout Anglers (Combined Male/Female),
200672014 ...ttt ettt Ee Rt Rt Rttt et et e be e Ee R e e teeneeneeneeneenens 36
Figure 35: Male Fishing Participation Rates, 2014 ..........cooeiiiiiiiiiie e 37
Figure 36: Change in Male Fishing Participation Rates, 2006-2014...........c.ccoveeriririeeneneennenn. 38
Figure 37: Female Fishing Participation Rates, 2014 .........cccoooeiiiiiiinieeiesie e 39
Figure 38: Change in Female Fishing Participation Rates, 2006-2014 .........c.ccccoeevviervereseennnnn, 40
Figure 39: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2004 . E e h bR bR R e E bbb R bbbttt nenns 41
Figure 40: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2006-2014.......c..ooeiieeiee ettt ettt bbb re e re e neenae e 42

Lake-level (Lake Huron, Lake Michigan, and Lake Superior)
Figure 41: Number of Estimated Lake Huron Salmon/Trout Anglers (Combined Male/Female),

2004 ettt R R e Rt Rt e Rt Rt e Rt et e teebenEe R e e Eeeneeneereeneerns 43
Figure 42: Lake Huron Salmon/Trout Fishing Participation Estimates, 2014..............ccccceeeenenn. 44
Figure 43: Change in Estimated Lake Huron Salmon/Trout Fishing Participation Rates, 2006-
2004 e r ettt R e R e Rt Rt Rt Rt et et e teebenEe b e Eeeneeneeneeneenens 45
Figure 44: Number of Estimated Lake Michigan Salmon/Trout Anglers (Combined
Male/FEMAIE), 2014 ..ottt e et et e et e nne e raeaeaneenreens 46
Figure 45: Lake Michigan Salmon/Trout Fishing Participation Estimates, 2014 ........................ 47



Figure 46: Change in Estimated Lake Michigan Salmon/Trout Fishing Participation, 2006-2014

....................................................................................................................................................... 48
Figure 47: Number of Estimated Lake Superior Salmon/Trout Anglers (Combined

Male/FEMAIE), 2014 ...ttt bbbt b e n et e e ne e ne e 49
Figure 48: Lake Superior Salmon/Trout Fishing Participation Estimates, 2014..............ccc.coc...... 50

Figure 49: Change in Lake Superior Salmon/Trout Fishing Participation Estimates, 2006-2014 51



Background and Data Description

This Map Book includes a set of forty-nine maps that together illustrate geographic
patterns in angler participation rates in Illinois, Indiana, Michigan, Minnesota, and Wisconsin.
Participation rates are presented by sex and county of the angler’s residence. It accompanies a
series of reports that analyze angler demographics and present projections of future anglers for
each state. Please see those reports and the accompanying documentation paper entitled “Upper
Great Lakes States” Angler Estimates and Map Book Documentation, 1999-2015” for
methodological details and for detailed age-period-cohort analysis and population projections.

The maps included here show trends in recreational fishing participation rates between
2000 and 2016, separately for males and females. Also included are estimates of Great Lakes
salmon/trout fishing participation by state of residence and at the lake-level for Lakes Huron,
Michigan, and Superior. The collection includes maps by state showing (1) the participation rate
in fishing (number of anglers divided by the population in residence), and (2) change in the
fishing participation rate over time (calculated as the rate at time {t+1} minus the rate at time
{t}). Italso includes maps of the Upper Great Lakes region as a whole (5 states) and maps
showing angler participation at the lake level, which include (1) the total number of anglers by
county of residence, (2) the participation rate in fishing, and (3) change in fishing participation
rate over time.

The primary data sources for the angler estimates are anonymized fishing license sales
data provided by staff within each state’s Department of Natural Resources. Our lab used these
data to create a multi-state and regional angler database that includes the estimated number of
Illinois, Indiana, Michigan, Minnesota, and Wisconsin residents who purchased a fishing license
by their age, sex, and county of primary residence®. These data form the basis of the maps.
Anglers are counted in the county of primary residence, which may not correspond to the county
where they fish. Years available range from 1999 to 2016, but vary for each state. Individual
state maps only include the population from the first age a fishing license is required up to age
79. The regional maps only include the population age 18-79, to facilitate comparison between
states. In calculating participation rates, the number of anglers is divided by total population of
the same sex and age group as of July 1 of each year (mid-year) as reported by the U.S. Census
Bureau in the Intercensal Estimates program. Because there is no Great Lakes salmon/trout
stamp required in Indiana, Michigan, or Minnesota, the number of GL salmon/trout anglers in
these states had to be estimated by employing statistical models and several assumptions
(methods are detailed in the documentation paper mentioned above). We expect that the
estimates presented here may underestimate GL salmon/trout fishing in these three states.

Overall, the maps show that the number of anglers is greatest in larger cities and more
urbanized areas, because there are more people living there (see Figure 31). Participation rates,
however, tend to be higher in more rural areas and in counties where there is greater access to

1 In Michigan, 17% of license sales records were missing values on county of residence. These individuals were
omitted from the Michigan maps. This means the Michigan maps reflect an underestimation of resident angler
participation rates.



fishing opportunities (lakes, reservoirs and rivers). The total number of unique anglers declined
somewhat between 2000 and 2014. The largest declines in the absolute number of anglers
occurred in eastern and northern Minnesota, northern Wisconsin, and eastern Michigan (see
Figure 32). Among males, fishing participation is generally declining across all five states.
Female fishing participation is generally increasing, especially in Illinois, Michigan, and
Wisconsin. However, this pattern is variable with some counties experiencing considerably more
growth than others and many counties in Minnesota experiencing decline in female participation
rates.

Maps showing GL salmon/trout fishing participation show that participation rates
decrease as distance from Great Lake increases, and that the total number of resident GL
salmon/trout anglers is highest in urban areas that border a Great Lake (e.g., St. Louis County,
MN which contains Duluth and Cook County, IL which contains Chicago). Participation in GL
salmon/trout fishing has increased in some counties over the last several years, while decreasing
in others. Many of the counties that have experienced decline are those with relatively high
participation rates.
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Figure 1: Male Fishing Participation Rates, 2015
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Figure 2: Change in Male Fishing Participation Rates, 2006-2015
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Figure 3: Female Fishing Participation Rates, 2015
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Figure 4: Change in Female Fishing Participation Rates, 2006-2015
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Figure 5: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2015
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Figure 6: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined

Male/Female), 2015
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Figure 7: Male Fishing Participation Rates, 2015
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Figure 8: Change in Male Fishing Participation Rates, 2005-2015
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Figure 9: Female Fishing Participation Rates, 2015
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Figure 10: Change in Female Fishing Participation Rates, 2005-2015
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Figure 11: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2015
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Figure 12: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2005-2015
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Figure 13: Male Fishing Participation Rates, 2014
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Figure 14: Change in Male Fishing Participation Rates, 2000-2014
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Figure 15: Female Fishing Participation Rates, 2014

17




~ Change in Total Resident Female Angler
Participation Rate, 2000-2014

ONTARIO
Lake Superior

Ste. Marie

Mackinac
0.6%

ontmore
05%
Crawford
-0.7% .

Roscommon | Ogemaw
-1.9% 0.5%

WISCONSIN :_/ ' / Lake Huron

Change in Angler
Participation Rate, 2000-2014
Females Age 17-79

| 23%t0-1%
| -09%to0%

S 0.1% t0 0.9%
] 1o%to1.9%
B 2% t03.7%

\Van Buren o Kalamazoo
0.9% Calhoun

Kalamazoo
0.7%

\ Lake Erie
< - -
ILLINOIS ‘ "I
INDIANA
‘ 0 A 50 Miles
T |
Authors: Dato analysis by Richelle Winkler and Erin Burkett, Michigan Technological University. Cartography by Roz Klaas, Applied Population Lab, UW- Madi:
Sources: Rates constructed by dividing Michigan DNR resident license sales data by totol population age 17-79 from US Census Bureau @ gmu.;hkau .
Project supported by the Great Lakes Fishery Commission. Project ID - 2015 WIN 44044 s osarcheaiT.

Figure 16: Change in Female Fishing Participation Rates, 2000-2014
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Figure 17: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2014
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Figure 18: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2014
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Figure 19: Male Fishing Participation Rates, 2016
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Figure 20: Change in Male Fishing Participation Rates, 2000-2016
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Figure 21: Female Fishing Participation Rates, 2016
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Figure 22: Change in Female Fishing Participation Rates, 2000-2016
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Figure 23: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2016
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Figure 24: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2016
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Figure 25: Male Fishing Participation Rates, 2014
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Figure 26: Change in Male Fishing Participation Rates, 2000-2014
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Figure 27: Female Fishing Participation Rates, 2014
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Figure 28: Change in Female Fishing Participation Rates, 2000-2014
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Figure 29: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2014
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Figure 30: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2000-2014
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Figure 31: Number of Total Anglers (Combined Male/Female), 2014
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Figure 32: Numerical Change in Total Anglers (Combined Male/Female), 2006-2014
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Figure 33: Number of Great Lakes Salmon/Trout Anglers (Combined Male/Female), 2014
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Figure 34: Numerical Change in Great Lakes Salmon/Trout Anglers (Combined Male/Female),
2006-2014
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Figure 35: Male Fishing Participation Rates, 2014
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Figure 36: Change in Male Fishing Participation Rates, 2006-2014
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Figure 37: Female Fishing Participation Rates, 2014
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Figure 38: Change in Female Fishing Participation Rates, 2006-2014
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Figure 39: Great Lakes Salmon/Trout Fishing Participation Rates (Combined Male/Female),
2014
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Figure 40: Change in Great Lakes Salmon/Trout Fishing Participation Rates (Combined
Male/Female), 2006-2014
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Figure 41: Number of Estimated Lake Huron Salmon/Trout Anglers (Combined Male/Female),
2014
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Figure 42: Lake Huron Salmon/Trout Fishing Participation Estimates, 2014
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Figure 43: Change in Estimated Lake Huron Salmon/Trout Fishing Participation Rates, 2006-
2014
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Figure 44: Number of Estimated Lake Michigan Salmon/Trout Anglers (Combined
Male/Female), 2014
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Figure 45: Lake Michigan Salmon/Trout Fishing Participation Estimates, 2014
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Figure 46: Change in Estimated Lake Michigan Salmon/Trout Fishing Participation, 2006-2014
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Figure 47: Number of Estimated Lake Superior Salmon/Trout Anglers (Combined Male/Female),
2014
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Figure 48: Lake Superior Salmon/Trout Fishing Participation Estimates, 2014
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Figure 49: Change in Lake Superior Salmon/Trout Fishing Participation Estimates, 2006-2014
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