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Bovine Tuberculosis: One Health

Paulson, T. Epidemiology: A mortal foe. Nature 502, S2–S3 (2013). 
https://doi.org/10.1038/502S2a

Presenter
Presentation Notes
Megan
I wanted to start today’s presentation about bTB surveillance in Michigan talking about the idea of One Health because this disease really highlight the importance of this concept.
One health means that the health and wellbeing of humans, animals, and the environment are inextricably linked. 
Zoonotic diseases can be transmitted from wildlife and domestic animals to humans, such as with TB.
I also want to place this is the broader, global context by emphasizing that TB is one of the world’s most lethal infectious diseases. Worldwide, TB has killed more than any other infectious disease. This graphic shows the impact of TB compared to other well-known infectious diseases. Over 1 billion lives have been lost in the past 200 years.
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Shared Goals of Bovine TB (bTB) Surveillance

PREVENT

1

RESPOND

2

ELIMINATE

3

Presenter
Presentation Notes
For MDARD:�-Prevent transmission to cattle�-Respond to disease once found�-Eliminate future risks--cattle��For DNR:�-Prevent spread of TB�-Respond through disease management zone�-Eliminate future risks--deer




 

Presenter
Presentation Notes
Megan –
This diagram represents the concept of adaptive management, which is widely used in state agencies that manage natural resources.
Adaptive resource management is a structured, iterative process of decision making in the face of uncertainty, with the goal of using the knowledge we’ve gained through activities like disease surveillance in order to evaluate and adjust our management practices.
This structure allows us to make evidence-based, science-driven decisions in dynamic systems.
Together with our partners at MDARD, we have used this approach to address complex problems like battling tuberculosis in Michigan.



Sample 
Collection



2021 Bovine TB Surveillance Efforts

• Deer check stations

o 24-hr. self-service drop boxes

• Permits

• Processors

• Communications

• Deer Head Collection Workgroup

Presenter
Presentation Notes
Emily
Check stations: Added new station, stations open all firearm, with key stations open Oct-Jan
Drop Boxes: Doubled the number of drop boxes
Permits: DCPs have required head testing and we coordinate head collection with MDARD, testing encouraged for other permits
Processors: New in 2021, increase efficiency
Communications: Mention comms. effort
Workgroup: Multi-stakeholder with agency, industry, and user group representation; recommendations on all methods and improved comms. reach




2021 Bovine TB Surveillance Efforts

• Deer check stations

o 24-hr. self-service drop boxes

• Permits

• Processors

• Communications

• Deer Head Collection Workgroup

Check Stations
60%

Drop Boxes
3%

Processors
16%

Permits
21%

Submission Method for Deer Tested from TB Surveillance Counties 
(2021)



What We Learned

Photo: M. Cosgrove, MDNR



White-tailed Deer bTB Surveillance
Year Positive Total Deer Tested
2016 29 12,031
2017 49 23,068
2018 26 35,620
2019 31 25,100
2020 20 7,460
2021 18 11,791
2022* 0 711

Grand Total 967 334,090

Year Positive Total Deer Tested
1975 & 1994 2 2

1995 18 403
1996 56 4,966
1997 73 3,720
1998 78 9,058
1999 58 19,497
2000 53 25,855
2001 61 24,278
2002 51 18,101
2003 32 17,306
2004 29 15,134
2005 16 7,365
2006 41 7,918
2007 27 8,316
2008 37 16,312
2009 31 5,723
2010 24 4,974
2011 17 6,026
2012 23 4,725
2013 21 5,903
2014 12 4,266
2015 34 8,461 *testing for current year on-going

Presenter
Presentation Notes
Megan:
Here are the results of our WTD TB surveillance from 1995 to the present, as well as the initial 2 detections in 1975 and 1994. 
This table shows the total # of deer tested for TB and the number of positive detections each year.
As you can see in 2021, we tested 11,791 deer for TB and 18 were positive.
This brings us to a total of 967 TB positive deer in Michigan out of 334,000 deer tested to date. 
As you can appreciate, this represents a lot of hard work and collaboration from very dedicated staff and volunteers. This data is an incredible resource to help guide our management practices and refine our strategies going forward.



   

Presenter
Presentation Notes
Megan:
This map shows the 2021 bTB surveillance results in free-ranging WTD. The yellow counties are those near the TB endemic area where TB positive deer have been detected from 1975-2021 and the bold black outline shows DMU452. 
Red deer on the map show the number and locations of TB positive WTD from surveillance this year. As you can see, there were 18 positive deer, 15 of these were within the DMU452 boundaries and 3 were not (2 in Alcona Co., and 1 in Oscoda Co are within the Modified Accredited Zone and 1 in Cheboygan Co., which is in one of the buffer counties. 
(In 2010, TB was also detected in two free-ranging white-tailed deer in Cheboygan Co.)
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Apparent bTB Prevalence in
White-tailed Deer

DMU 452

Year DMU452 5-Co.Outside DMU452
1995 4.9% (no testing)
1996 2.5% 0.2%
1997 4.7% 0.4%
1998 2.7% 0.3%
1999 2.4% 0.2%
2000 2.5% 0.4%
2001 2.3%* 0.5%
2002 2.6% 0.5%
2003 1.7% 0.2%
2004 1.7% 0.2%
2005 1.2% 0.1%
2006 2.3% 0.3%
2007 1.4% 0.2%
2008 1.9% 0.3%
2009 1.9% 0.4%
2010 1.8% 0.2%
2011 1.2% 0.1%
2012 1.7% 0.3%
2013 1.7% 0.2%
2014 1.0% 0.2%
2015 2.7% 0.3%
2016 2.0% 0.3%
2017 2.3% 0.6%
2018 2.1% 0.1%
2019 2.1% 0.4%
2020 2.1% 0.1%
2021 1.4% 0.1%

Presenter
Presentation Notes
Megan:
This shows the apparent prevalence of TB in WTD from 1995 when we started our surveillance program, through 2021. So, essentially the proportion of our tested deer population that has TB. 
On the left are the prevalence estimates within the DMU452 or TB endemic/core area (orange outline on map) and on the right are the prevalence estimates for the 5 county area outside the DMU (white outline on map).
The apparent prevalence in the DMU452 area in 2021 was 1.4%, which is slightly decreased from the past several years, but this is only a single point in time and it’s important to look at overall trends
It has been 2% or greater for the past 6 years and this year marks the 7th straight year of  prevalence above the low of 1% in 2014.
Apparent prevalence in the 5 county area outside DMU452 was 0.1%, which is fairly similar to previous years
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Presenter
Presentation Notes
Megan:
This figure shows the apparent prevalence in adult deer in DMU452 from 1995 – 2021, with the 95% confidence intervals shown as whiskers on the plot.
This graphic again emphasizes that we’re interested in trends over time, rather than just a single point estimate.
Within this blue box, you can see the apparent prevalence each year for the past 5 years, from 2017 – 2021.
Apparent prevalence in the core area is slightly decreased this year, but it has been 2% or greater for the past 5+ years.
We will have to wait and see what the prevalence estimate looks like in 2022, but until that time, it is concerning that TB prevalence in WTD in the DMU452 has hovered around 2% for the past 7 years



Cattle 
Update



Detecting and Responding to bTB Positive Cattle Herds

• Infected herds are detected 
through:
Annual surveillance testing
Movement testing

• Once detected:
 Quarantine
 Test-and-removal program
 Mandatory herd protection

Herd 
81

Herd 
82

Current status of bTB
positive cattle herds
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Presentation Notes
Nora



Future 
Directions



Great Britain As A Potential Model For Michigan

• Significant cattle industry
• Endemic TB in a populous 

wildlife species that are 
habituated to farms (European 
Badger)

• TB transmits from badgers to 
cattle

• Have been battling TB for 
many decades 

Presenter
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Nora



Great Britain As A Potential Model For Michigan
• Made good progress up 

until 2002
• Efforts were relaxed due 

to other diseases –
amount of TB 
exponentially increased

• Currently, finding
thousands of TB-infected 
cattle herds each year

• TB is transmitting 
between livestock and 
wildlife both ways

Presenter
Presentation Notes
Nora



Prevention and Wildlife Risk Mitigation

• For MDARD, the focus needs to be kept on protecting herds.

• Main tools to reduce risk to herds:
 Feed cattle safely
 Water cattle safely
 Store feed safely
 Remove habituated deer

• Encouraging producers to take advantage of and apply these 
tools.

Presenter
Presentation Notes
Nora



Further Prevention Strategies in Wildlife

• bTB vaccine for deer
• National Wildlife Research Center (USDA-APHIS Wildlife Services)
• Ongoing field and lab trials – delivery method

Presenter
Presentation Notes
Megan:
A TB vaccine for use in free-ranging deer is under development at the NWRC in Fort Collins, CO
Field and lab trials are ongoing in order to evaluate optimal vaccine delivery strategies 
In order to eradicate TB from Michigan, a combination of strategies is needed. The disease ecology and social dimensions of TB are fairly complex and an integrated approach is really necessary if we are to make an impact.



New Surveillance Tools 

• Force of Infection (FOI) model
• bTB incidence (rate of new 

infections) in DMU 452 has 
been increasing since at 
least 2012 in both sexes

• Geographic areas of highest 
transmission over time

TB Hazard, all ages, core outbreak area, 1996-2020

Presenter
Presentation Notes
Megan
The DNR has partnered with USGS and U of Wisconsin to research new surveillance tools, such as the FOI model
This is a spatial temporal hazard model that is used to estimate TB incidence rates (the # of new cases of TB that develop in a population over a specific time period), which can tell us about the rate of disease transmission – or how is a disease spreading over time. 
When you examine incidence (not just prevalence), we saw that TB transmission has actually been increasing in DMU452 over the past 10 years.
The spatial information provided by this model has been really valuable. 
In this image, you can see a map of the core TB outbreak area and the colors represent different hazard levels of TB transmission. The darker brown areas show various foci of high TB transmission across the landscape  
With this knowledge, we can target our management strategies at both the DNR and MDARD to have more of an impact. For examples, these areas could benefit from targeted deer removal programs and enhanced farm biosecurity. 



Bovine TB Surveillance Going Forward

• More efficient head collection – building partnerships

o Processor program

o Cooperation with groups, clubs, etc.

o Continued coordination with MDARD

• Resume Herd & Hunter TB Connections meetings
o Joint public engagement developed in 2018

Presenter
Presentation Notes
Emily
More efficient: Move from check stations as primary method- strategically supplement with alternative options, go to where the heads are vs. asking they be brought to us. Accomplish this different ways, but all rely on some level of partnership.
Processors: Survey result- liked by staff and participants, increases efficiency and convenience for hunters
MDARD: Continue to coordinate DCP use and head collection

*Have check station visit data/trends on-hand




Thank you!

Questions?

Special thanks to Dan O’Brien for sharing content from previous presentations



Department of Natural Resources
CWD Update 2021-2022

Melinda Cosgrove
Laboratory Scientist Manager

Wildlife Health Section

Scott Whitcomb
Director, Office of Public Lands

Executive Division



Presenter
Presentation Notes
Most up to date understanding of CWD in N America, available online.  Grey shaded areas are current knowledge of CWD in free-ranging cervids, while the red and yellow dots show locations of CWD positive captive cervid facilities. 



Michigan Department of Natural Resources 
Wildlife Disease Laboratory

We work here!

CWD testing here!
(MSU VDL)

Presenter
Presentation Notes
Quick intro slide for context

For anyone who has not yet been had the opportunity to see our facility. We share a building with Michigan State’s Veterinary Diagnostic Laboratory. We have a small hall of offices and lab space at this end of the building.  The testing of deer that we do occurs in a shared laboratory in the middle of the building (on the back side).�




Presenter
Presentation Notes
If interested in stopping by to see our staff working on this, there is a viewing window from the 2nd floor. If you were there in November, you may see a scene such as this where staff are busy processing hundreds of deer each day.



Presenter
Presentation Notes
From the work we’ve done we now have this current understanding of the disease in Michigan. CWD was found within this last year in southern Isabella Co, which was not overly surprising given the proximity to where the disease is already known to be established.



CWD Surveillance History

2013: 46 tested

2014: 30 tested

2012: 35 tested

2016: >7,000 tested

2017: >17,000 tested

2018: >30,000 tested

2015: CWD DETECTED

2019: >20,000 tested
2020: >2,000 tested

2021: >7,000 tested

Presenter
Presentation Notes
This slide illustrates how demand for testing rose substantially in the years following our first detections in wild deer. After testing 10s of thousands of deer, we far exceed our goal to understand the footprint of the disease when it was first detected. Obviously 2020 was a bit of an anomaly with the pandemic on-going. So, beginning in 2021, our goal is now to focus our efforts on early detection of disease in areas where we may not yet have found CWD because of historically lower sampling. Early detection is a proactive approach for mitigating disease impacts. In order to successfully begin focusing efforts on early detection we knew some changes to our surveillance strategies were necessary.  



 Continue to provide testing for hunters outside of current CWD 
surveillance areas by partnering with diagnostic labs for direct 
submission of samples by hunters.

 Use DNR resources to intensively survey areas with historically 
low testing.

 Review after each season to assess confidence in our ability to 
detect the disease if present.

Presenter
Presentation Notes
First, we wanted to ensure that hunters still had access to testing when harvesting a deer outside of areas we were currently surveying. So in 2020, we partnered with Michigan State University and the University of Wisconsin to develop a system where the public could submit samples directly to the diagnostic labs if testing was important to them. We then used our historical testing data to assess where gaps were in our CWD sampling. Using a weighted surveillance method, we are able to assess our confidence of whether or not we would have detected the disease if it were present. This will help guide our surveillance from year to year as we move forward to be as efficient and effective as possible. 



Presenter
Presentation Notes
In 2021 we began our first year of a rotational surveillance in the southern part of the lower peninsula. The counties within the bold outlines show designated sampling populations, which are based on habitat features and local knowledge of the deer populations. Associated with each sampling population, there are 2 numbers. The first number represents the upper limit of possible undetected CWD prevalence within the sampling population (with 95% confidence). The second number is the corresponding maximum number of CWD positive deer that could still be undetected within the sampling population. The areas in lighter green have been intensively sampled for several years and based on this testing to date, we have greater confidence that the disease would have been detected, if CWD was present at or above that prevalence. The goal is to reach a detection threshold of 0.2% or even 0.1% because that is a reasonable stopping point and would give us enough information to manage that area. We know from other states that once CWD reaches 1% prevalence, the disease is well-established and not much can be done. We need to detect CWD when it’s present in only a fraction of 1% so that management actions can occur early in the outbreak. The darker the green, the higher the possibility of undetected CWD. These are areas where less sampling has historically occurred. Another thing to mention is that the age/gender as well as method of collection of each deer is taken into consideration for surveillance. Not all deer are created equal and certain categories of deer are more likely to be positive for CWD, so the more deer we test in these categories, the more robust our surveillance will be. 



Presenter
Presentation Notes
For 2021, we determined the necessary sample sizes to work towards that would help build confidence in our ability to detect CWD in these areas . Due to historically lower sampling, some of the sample goals were high and difficult to reach, and as I mentioned on the previous slide, there’s more power or information gained from sampling certain types of deer. For example, one male fawn gives only about one thousandth of the detection power as a single yearling buck.  In other words, just striving to get as many deer as possible isn’t an efficient or effective strategy. 



Presenter
Presentation Notes
Reviewing our sampling efforts from the 2021 season, we see that good progress was made. In fact some areas have dropped into the 0.1-0.2% range, meaning that sufficient sampling has occurred in these areas at this point. Because we are following a rotational surveillance model, we have also reviewed testing to date for the next “tier” of counties in the middle of the lower peninsula to look at the potential for undetected CWD. This allows us to see what areas from 2021 still need additional surveillance. Remember that we are using a rotational surveillance strategy, where we focus sampling efforts on a portion of the state and then once we have enough confidence in our ability to detect CWD, we gradually move into new areas. This allows for better monitoring of CWD detections over time. An adaptive surveillance strategy like this is an iterative process, meaning that we will revisit this every year and use knowledge gained during the previous years to help inform future surveillance. Based on this model, we’ve considered how much additional sampling is still needed in the areas surveyed in 2021 and which new counties can be added into our 2022 surveillance plan. 



I.  ACTIVE SURVEILLANCE

 Focus on Southern Lower Peninsula in year one
 Goals statistically modelled using best available 

data
 More intensive sampling in priority areas
 Will address gaps in historical surveillance-early 

detection
 Hunter support will continue through expanded 

partnerships with landowners, processors and 
taxidermists

II. Cervids with CWD-like symptoms accepted 
statewide, year round

Presenter
Presentation Notes
So to summarize, we feel we have a good understanding of the geographic distribution of CWD in Michigan in areas where intensive sampling has been conducted.  And so to expand our knowledge and increase the probability of early detection, we transitioned to rotational surveillance in 2021, with our initial focus on the southern tier of counties.  The surveillance goals in these counties are statistically modelled based on the best available data. At the same time, we changed our sample collection strategy to transition from the traditional public facing deer check station toward working more strategically to collect high value samples that have a greater detection probability.  These methods included working with deer processors, taxidermists and collecting deer killed on summer shooting permits.  We also partnered with NDA and other local groups to host outreach events in the core area so DNR had a presence there as well as the outlying areas.
It should be noted that DNR is interested in investigating any deer that exhibit CWD like symptoms.



Presenter
Presentation Notes
Based on our sampling efforts in 2021 we have a bit of work left to do in the southern tier. We will continue opportunistic sample collection using out of season kill permits, taxidermists and processors, or in some cases urban deer culls. At the same time, we will also move northward to sample the next tier of counties, including the Thumb.  Some of the counties have adequate testing to date, which provides good information and more confidence in our disease detection ability, so these areas will not be a priority.  Another benefit of rotational surveillance is that our field staff is not overwhelmed year after year with collection efforts, they can focus hard and then get a break, or can be moved around and redeployed in various parts of the state that need staffing.  Also, by collecting heads outside of the hunting season, it may better distribute the samples throughout the year to ease the burden on lab staff in the fall.



Presenter
Presentation Notes
This graphic illustrates the concept of rotational surveillance in the upcoming years.  Phase 2 is the current effort, phase 3 will include counties from phase 2 that did not meet the sampling goal and add in counties in the NE region of the LP, phase 4 would include counties from phase 3 that did not meet the sampling goal and add in counties in the NW region of the LP. Phase 5 would likely focus on broader UP surveillance while doing clean up on the LP, although there will still be some samples coming in from the targeted area as noted on the map.  The UP is challenging in places due to low deer numbers and in places, low hunting pressure, so we’re looking at novel methods of disease detection like sampling deer fecal pellets for the presence or absence of the disease.



When it comes to CWD in 2021 and beyond, the goals of our 
surveillance are to:

1. Assess if disease is present in new areas (i.e. catch it early), 
and

2. Continue to support limited testing in core areas and 
continue to develop opportunities for hunter submissions 
to non-DNR labs

3. Determine appropriate frequency and effort needed for 
long-term monitoring

#1: Systematic, risk-based rotating 
surveillance

#2: Exploring partnerships with MSU 
VDL, MSUE, stakeholder groups

#3: Goal is to gather information to inform 
models developed by MSU, which inform 
how the disease moves on the landscape

Presenter
Presentation Notes
Read the slide-
Regarding the models-not only will it inform how disease moves on the landscape but should allow for sampling at a more granular level, which allows fewer samples to be obtained lessening efforts by field and lab staff.

Weighted surveillance is a more efficient way to gather information on CWD prevalence and spread in Michigan because it increases the probability that we will find positive animals, which means early disease detection. And that is the most important tool we have for attempting to mitigate CWD in Michigan.



Thank you!

Scott Whitcomb
whitcombs@michigan.gov

Melinda Cosgrove
cosgrovem1@michigan.gov



Overview of Deer 
Management in Michigan

Chad Stewart, Deer Management Specialist
Wildlife Division
April 14, 2022



Overview
• Summary of deer biology and management in Michigan
• Management topics and their corresponding impacts
• Chronic Wasting Disease and baiting
• Deer research topics



Deer Program Mission
 To maintain a healthy white-

tailed deer population, using 
sound scientific 
management, maximizing 
recreational opportunities 
while minimizing negative 
impacts on ecosystems and 
other wildlife species and 
without creating undue 
hardship to private interests.

 To maintain a healthy white-
tailed deer population, using 
sound scientific 
management, maximizing 
recreational opportunities 
while minimizing negative 
impacts on ecosystems and 
other wildlife species and



Deer Biology and Management
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Presenter
Presentation Notes
Large herbivores display logistic recruitment.  The relationship (curve) varies among species.  WT-deer are at the highest end (too be explained).
Recruits are expressed on the Y-axis and deer density (abundance) is on the X-axis. K is biological carrying capacity (annual # recruits = # adult mortalities; zero population growth).
Recruitment in WT-deer populations is parabolic, “the maximum number of recruits is achieved at ½ of K”.
This is counter-intuitive and would be equivalent of stating that, “the maximum return on your investment is at ½ of your principle.”
The reason for this is because at ½ K there are more resources available to the does producing recruits; less competition among does, more food, better places to hide fawns.  So although there are fewer does producing fawns compared to anywhere on the graphic right of ½ K, they are more efficient at recruiting offspring.
Recruitment is also maximized on the left side of curve, but there are fewer does and thus fewer recruits.
Most deer populations are managed on the right side of the curve.




The George Reserve, 
Michigan:  Year 1

Presenter
Presentation Notes
2 square miles 
6 in 1928 to 180 in 1934 to 222 in 1935
10 in 1975 to 212 in 1981
Nearly identical growth rate b/t studies



The George Reserve, 
Michigan:  Year 7
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Presenter
Presentation Notes
2 square miles 
6 in 1928 to 180 in 1934 to 222 in 1935
10 in 1975 to 212 in 1981
Nearly identical growth rate b/t studies




Deer Harvest (1963-2020)



Buck Harvest by Region 
(Avg. 2016-2020)

UP: 25,971

NLP: 72,465

SLP: 114,412



Changes on the landscape

1999 2008



Measures of Capacity for Wildlife 
Populations

Biological Carrying Capacity

Acceptance Capacity #2

Acceptance Capacity #1

Presenter
Presentation Notes
Factors that affect capacity:
Biological K: food, water, shelter, suitable arrangement
Social K (acceptance capacity): impacts, effects from interactions with wildlife, people, and wildlife mgmt. activities

Aspects that may effect tolerance:  Animals’ feeding on crops and ornamental plants, trampling damage to pastures and lawns, spreading diseases to humans and livestock health, etc. 

The focus of concern needs to be on the impacts that animals may be having, not on the animals themselves.  

Wildlife damage management is the art and science of manipulating habitats, wildlife, and humans to alleviate damage issues. 





Hunter Behavior with Deer Density

Van Deelen, T. R. and D. R. Etter, 2003. Effort and the functional response of deer hunters.
Human Dimensions of Wildlife.
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Presenter
Presentation Notes
The law of diminishing returns affects the way hunters respond to declining deer abundance.
We fit multiple datasets collected from primarily controlled hunts in the Midwest where either deer seen or deer killed data was collected.
In these graphs, the X-axis represents density and the Y-axis is deer killed (left) and deer seen (right) per hour.
The relationship is not linear (i.e., half the deer doesn’t mean half the time to kill a deer). 
Most controlled hunts set goals of 5-15 deer/SQM, but effectively reducing deer densities below 20 deer/SQM would require exponential effort.
Hunters quickly loose interest (i.e., they don’t need to kill a deer to survive).




   



Hunter 
Numbers
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Antlerless Harvest Trends 2001-2020
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Seasons/
Season 
Dates



136,498, 
Archery

198,299, 
Firearms

25,261, 
Muzzleloader

8,382, Early 
Antlerless

31,378, Late 
Antlerless

9,926, Liberty 
(Youth)

581, 
Independence

314, Urban 
Archery

2020 Harvest by Season (410,639)

  



Season 2017 2018 2019

Liberty 56.7% 57.3% 43.2%

Archery 42.5% 38.6% 33.4%

Firearms 41.1% 31.9% 28.6%

Muzzleloader 42.8% 39.5% 42.2%

Yearling buck harvest percentage by season (2017-2019)

Liberty, 6,682

Archery, 
85,093

Firearms, 
118,470

Muzzleloader, 
8,534

2020 Buck Harvest

Liberty Hunt: 1 antlered 
deer for every ~14 square 
miles in Michigan

Liberty/Youth Hunt 



Weapons
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One Buck Rule
• Michigan-historically ~4-6% of hunters 

report harvesting a second buck
• Indiana

• Transition from 2 bucks 
to 1 buck (2002)

• 2 bucks split by season 
• 1 archery
• 1 

firearms/muzzleloader

• Minimal impact on 
antlered harvest

• Unknown impact on 
antlerless harvest given 
other variables

Table 5.  Sex and age structure of the Indiana deer harvest between 1987-2013, as 
determined from check stations and online registration.

Adults Fawns

Year Males (%) Females (%) Males (%) Females (%) Total

1999 46,371 (46) 30,474 (31) 11,645 (12) 11,129 (11)* 99,618

2000 44,621 (45) 31,986 (32) 11,072 (11) 11,046 (11)* 98,725

2001 48,357 (47) 31,806 (31) 11,230 (11) 11,770 (11)* 103,163

2002 47,177 (45) 35,357 (34) 11,291 (11) 10,603 (10)* 104,428

2003 49,533 (46) 36,303 (34) 10,262 (10) 10,887 (10)* 106,986

2004 54,743 (44) 41,749 (34) 12,501 (10) 14,065 (11)* 123,058

2005 52,488 (42) 44,286 (35) 13,030 (10) 15,722 (13)* 125,526

2006 49,097 (39) 45,257 (36) 13,688 (11) 17,339 (14)* 125,381

2007 49,375 (40) 44,514 (36) 13,313 (11) 17,225 (14)* 124,427

Presenter
Presentation Notes
MI-second buck harvest minimal (historically around 4% statewide; slightly lower in the UP due to increasing difficulty in harvesting buck given restricted tag.

Indiana has gone from a 2 buck to 1 buck state.  Regulations were slightly different; allowed one buck in archery and one buck in firearms/muzzleloader.  No change in antlered harvest associated with this change.  Antlerless harvest more difficult to interpret with increasing quotas during this timeframe.  Unknown impact on going from 2 bucks in MI to 1 buck, or splitting up buck opportunities between season.  Could increase antlerless harvest, could increase age structure of bucks, could simply distribute harvest over time, or could have little to no impact.





Earn-A-Buck
• Wisconsin (Earn A Buck)

– Adopted in 1996 for ag. damage; discontinued
– Adopted in 2003 as part of CWD response
– Wisconsin Act 50 (2011) prohibited Earn-A-Buck 

from future implementation
• Virginia (Earn A Second Buck)

Fauquier County Deer Kill

Presenter
Presentation Notes
WI-first adopted EAB in 1996 to control deer in ag areas where deer numbers were growing quickly; was discontinued due to unpopularity.
2002-established CWD Eradication Zone and expanded season length and issued additional kill tags; adopted EAB in 2003

Antlered/Antlerless harvest still trying to be identified.  Apparently very successful at taking more antlerless deer, but was not socially acceptable and thus discontinued.

VA-struggling in certain locations with achieving adequate antlerless harvest.  Implemented an EA2B regulation that has proven highly successful at increasing antlerless harvest.  Black line shows increase in % females (not antlerless).  There is a defined exchange rate per county (some require 1 or 2 antlerless deer to be taken), and is largely supported by hunters.  Though hunters aren’t limited to taking their first deer as antlerless, many do, otherwise they end up in “buck purgatory”, where they are forced to harvest an antlerless deer as their second deer, which limits their buck harvest options until that occurs.  Regulations go in and out based on total buck harvest trends observed (data responds accordingly).



Antler Point Restrictions

Hypothesis Supported by Data?

Decreased harvest of male yearlings Yes

Increased antlerless harvest No

Increased number of hunters No



CWD and 
Other 

Research
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CWD Research Supported
• Influence of deer harvest regulations on 

antlerless harvest, abundance, and sex 
and age composition

• Field animal side testing and improving 
laboratory diagnostic sensitivity

• A standardized, high throughput genetic 
resource to inform white-tailed deer 
population and disease management

• Composting deactivation  of CWD 
prions

• Multistate CWD strategic planning 
initiative

• Employing collaboration and innovation 
to develop CWD education and 
outreach

• Assessing drivers of spread and 
transmission of chronic wasting disease 
in Michigan deer 

• Mechanistic understanding on 
environmental behavior, bioavailability 
and persistence in chronic wasting 
disease prions

• An agent-based approach for 
surveillance and management 
assessment of CWD

• Optimizing CWD surveillance: Regional 
synthesis of demographic, spatial, and 
transmission risk factors

• Inactivation of CWD prions by 
peroxymonosulfate and hypochlorous 
acid

• Quantifying factors affecting chronic 
wasting disease transmission among 
deer

• Evaluation of deer population 
parameter estimates and implications 
for CWD management



Other Deer Research Supported
Predator-Prey Study EHD Impacts and Recovery

Harvest Outcomes 
and Satisfaction in 
Deer Hunting 
Cooperatives

Presenter
Presentation Notes
Predator Prey study occurred for over 9 years in 3 locations in the UP, one each in low, mid, and high snowfall locations.  The study estimated survival, mortality rates and cause specific mortality, and seasonal space use of white tailed deer and carnivores, among other things, in each location.

EHD, a viral disease that can occur in the fall and have substantial population level impact, was studied beginning after 2012 and continued for 5 years to estimate the impacts of the disease, as well as the recovery of deer herds in affected areas after the disease was identified.

Also have looked and continue to look at social impacts of deer hunting, with a recent publication on the harvest outcomes and satisfaction rates of hunters who belong to a deer hunting cooperative.



Summary
• Deer hunting has changed over recent years 

and will continue to change.  
– Our management has to continue to respond to 

these changes
• Multiple data sets are measured to detect 

trends that occur over time.  
– These data are used to support recommendations

• Deer research is widely supported and used to 
inform management decisions

Presenter
Presentation Notes
.
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Lake Trout Harvest 
and Regulations in 
Northern Lake Huron

Seth Herbst, Ph.D.
ASRA Unit Manager

April 14, 2022



2000 Consent Decree
• Across the 1836 Treaty Area, annual harvest limits are set for 

Lake Trout and then allocated to the State and the Tribes.

• The Lake Trout regulations established by the NRC are meant 
to keep harvest within the allowed limits.

• If either the State or the Tribes exceed their annual harvest 
limit by more than 15%:
o The amount of the overage is deducted from the next 

year’s harvest limit, AND
o The party “shall take management action” to ensure its 

harvest stays within the next year’s limit.

• The State exceeded its harvest limit by 20% in MH-1 during 
the 2021 fishing season.



MH-1 Lake Trout Harvest

• The State’s 2021 harvest was not biologically 
harmful to the lake trout population. 

• Lake Trout harvest limit for 2022 will not be 
finalized by parties until April 26th

• Recreational fishery will likely need to target 
an expected 40% reduction in harvest.
o from approx. 68,000 lbs. to 40,000 lbs.



MH-1 Lake Trout Harvest

• Recommend reducing daily possession limit from 
3 to 2 Lake Trout and Splake in MH-1

• Previous reductions to address penalties have 
resulted in greater percent reduction than 
predicted

• Increase in daily possession limit in MH-2 to offset 
reduction in MH-1 will be further discussed by 
Lake Huron Fishery Citizen Advisory Committee 
during meeting on April 24th 

– Similar increase was considered in 2019 and 
not supported by anglers
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