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This symposium highlights natural and cultural research and management occurring in, occurring
around, or relevant to parks and public lands in the Great Lakes Region. It is a forum for natural
and cultural resource managers, scientists and cooperators, and other interested parties to learn,
network, and coordinate science and management efforts.

We hope that through expanded knowledge, capacity, and professional networks built in this
symposium, tribal, federal, state, and local public lands managers and researchers are better
prepared to address future questions that will support the resilience of public lands.
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2. Duration and Location

The symposium will begin at 12:00 p.m. Tuesday, March 21, and end at 5:00
p.m., Thursday, March 23, 2023.

The symposium will be held at the Northland College Alvord Theater in the Ponzio Campus
enter. https://mapcarta.com/N4564324839/Directions Signs will be posted to guide you to the

appropriate room.

To reach Northland College, from US 2 (Lake Shore Dr), then turn onto State Highway 13 S (Ellis Avenue)
and proceed ~1 mile to the main entrance of the College. See map below for navigating the

campus.
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3. Agenda

3/21/2023
10:00-12:30 Check-in, no on-site registration.

12:00 Opening Remarks
12:15 Plenary Talk — Rob Kroll (GLIFWC) - Aanji-bimaadiziimagak o’ow aki (The world is changing)
13:15 Break

13:25 Managing changing ecosystems
-Kira Hefty - RAD Decisions in Rad Landscapes: Introducing the Isle Royale Case Study
-Mark Romanski - Status of Isle Royale National Park Wolf Reintroductions
-Kayla Preisler - Impacts on Outdoor Recreation in Wisconsin

14:25 Break

14:35 Rare Species

-Briana Gross - Hybridization between a rare arctic relict and its invasive congener on Lake
Superior’s north shore

-Sarah Johnson - Plants on the edge: tracking rare range-edge coastal species in two Lake
Superior archipelagos

-Noel Pavlovic - Three decades of dune vegetation change among three Great Lakes national
parks

-Chan Dolan - Investigating bumble bee (Bombus) nesting in three habitat types in the Upper
Midwest

-Desi Robertson-Thompson - Twenty years of pollinator research in Great Lakes national parks

16:10 Break

16:20 Seth DePasqual - Where's the Beach?: A Decade of surveying Minong's Relict Nipissing Shoreline
16:40 Ashley Huinker - A brief overview of Frog Bay Tribal National Park

17:00 Close

Agenda 5
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3/22/2023
8:00-9:00 Check-in, no on-site registration.

08:45 Housekeeping

09:00 Plenary Talk — Kurt Kipfmueller (UM-TC) - Forgotten Fires: Restorying Great Lakes Red Pine Fire
Regimes

10:00 Break

10:10 Vegetation Management

-Lynette Potvin - Forest Pests at Isle Royale National Park in 2022

-Suzanne Sanders - Woody species change over 11 years in Mississippi National River and
Recreation Area forests

-Andrea Myers - Restoration Activities in National Parks to Mitigate Beech Bark Disease

-Marcella Windmuller-Campione - Adaptive Silviculture along the Mississippi National River and
Recreation Area (MNRRA)

-Katie Frerker - Giving Nature a Nudge: Developing an Assisted Migration Plan for the Superior
National Forest

11:45 Lunch

12:45 Vegetation Restoration
-Peggy Burkman - Jack Pine Cone Serotiny on a Coastal Barrier Spit
-Jacob Slattery - Ishkode (fire) - how can prescribed fire help restore manoomin (wild rice)?
-Steve Windels - The Voyageurs Wetland Restoration Project: Lessons from the First Six Years
-Laura Brennan - Defeating the odds: the challenges and successes of invasive plant control at
Indiana Dunes National Park

14:00 Break

14:15 Wildlife

-Bijit Khadka - /sland deer: Impacts on plants and drivers of their foraging behavior

-Mark Martell - Breeding phenology and nestling morphology of bald eagles in the upper
Midwest

-Katy Goodwin - Modeling occupancy probability and acoustic activity of white-nose syndrome
affected bat populations

-Elyse Mallinger - Species-specific responses to white-nose syndrome in bats of the Great Lakes
regional National Parks

-Sarah Hoy - The influence of changing climate on the health of moose populations in Isle Royale

National Park

15:50 Break

16:00 Aquatic Habitats

-Laura Bourgeau-Chavez - Detecting and Mapping Vernal Pools in National Parks of the Great
Lakes Basin

-Samantha Kurkowski - Mapping and Characterization of Vernal Pools Across National Parks in
the Great Lakes Region

-Harvey Bootsma - Net gain or net loss? Dreissenid effects on nearshore community

metabolism in Lake Michigan

-Stephen Spear - Development of point of use eDNA tools for rapid invasive species surveillance

17:15 Close
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3/23/2023
08:00 —09:00 Check-in, no on-site registration.

08:45 Housekeeping

09:00 Plenary Talk — Robert Sterner UMD - Lake Superior is a large, climate-stressed freshwater
ecosystem

10:00 Break

10:10 Water Quality Frameworks and Effects

-Brenda Lafrancois - Place-based nearshore monitoring during a time of rapid ecosystem
change

-Anna Baker - From land to lake — tributary nutrient cycling and loads and their role in Lake
Superior nearshore a

-Mark Edlund - Integrating water quality and diatom trends to determine landscape-level
change in protected lakes

-David VanderMeulen - Mercury in Dragonfly Larvae from the Great Lakes 1&M Network

-Sarah Elliott - What's in the Water? Screening for Trace Organic Contaminants in U.S.
National Parks

11:45 Lunch

12:45 Mussels and Zebra Mussels

-Diane Waller - Conservation of Native Freshwater Mussels: Federal Partners’ Collaborative
Research

-Allison Holdhusen - Diving for Freshwater Mussel Conservation in the Great Lakes and Big
Rivers

-Marian Shaffer - Long-Term Zebra Mussel Monitoring Program at the St. Croix National Scenic
Riverway

-Toben Lafrancois - A review of SCUBA based Zebra Mussel (Dreissena polymorpha) surveys in
Lake Superior Parks.

14:00 Break

14:15 Mussels and Zebra Mussels
-Anette Trebitz - Characterizing potentially expanding Dreissena distribution and composition
in Lake Superior
-Jay Glase - Improving Mussel and Fish Monitoring Outcomes with High-Resolution Bathymetry
Data in National Parks
-Tyler Kunze - Benthic algal and macroinvertebrate response to the removal of dreissenid
mussels in Lake Michigan
-Alex Egan - Chironomidae species associations with water chemistry and trace metals in coastal
rock pools

15:30 Poster Session

16:45 Wrap-up / Closing remarks

Agenda 7
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4. Abstracts — Oral Presentations

Title: Aanji-bimaadiziimagak o’ow aki (The world is changing)

Authors: Croll, Rob1™*
* rcroll@glifwc.org
1 Climate Change Program Coordinator, Great Lakes Indian Fish & Wildlife Commission (GLIFWC)

Abstract:

Intertribal agencies play a significant role in climate adaptation research, planning and implementation
for their member tribes and in concert with partner agencies including the National Park Service. The
Great Lakes Indian Fish & Wildlife Commission (GLIFWC) is an intertribal natural resources management
agency that exercises authority delegated to it by its eleven Ojibwe member tribes in Michigan,
Wisconsin, and Minnesota to implement court orders and interjurisdictional agreements related to their
off-reservation treaty rights. GLIFWC began its Climate Change Program in 2014 with the goal of
interweaving Scientific Ecological Knowledge (SEK) and Traditional Ecological Knowledge (TEK) to
provide member tribes with a more holistic and culturally appropriate approach to climate change
adaptation, ecosystem resilience, and natural resource management. This presentation explores the
complex interaction between treaty rights, culture, climate change, and natural resource management
using examples from Aanji-bimaadiziimagak o’ow aki (the GLIFWC Climate Change Vulnerability
Assessment), Dibaginjigaadeg Anishinaabe Ezhitwaad (the Tribal Climate Adaptation Menu), and
Minisan (Connecting Ojibwe Ecological Knowledge and Climate Change in the Apostle Islands).

8 Abstracts: poster presentations
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Title: RAD Decisions in Rad Landscapes: Introducing the Isle Royale Case Study

Authors: Hefty, Kira“t; Taylor, Jason?; Parks, Seant; Rushing, Jaclyn?; Taylor, Eranat
* kira.hefty@usda.gov
1 Aldo Leopold Wilderness Research Institute (ALWRI)

Abstract:

Climate change is altering how researchers and managers understand and respond to natural resource
challenges on protected lands around the world. In designated wilderness areas in the United States,
managers are grappling with the need to make decisions that protect/preserve the unique qualities and
characteristics outlined by the Wilderness Act of 1964 while also recognizing that climate change is
causing ecological transformations that may dramatically alter those same characteristics. The resist-
accept-direct (RAD) framework is a decision-support framework designed to guide management
decisions where ecological transformations are currently changing or expected to change the
composition, structure, and function of natural systems. The RAD framework has been used to
formulate alternative strategies that address management challenges in the era of anthropogenic
climate change, but its utility has not yet been demonstrated in designated wilderness where
management interventions may need to be restrained or altered to meet the intentions of the
Wilderness Act. In this context, two dominant questions arise: 1) What kinds of management actions
(resist, accept, or direct) may be required to maintain the unique socio-ecological qualities of designated
wilderness; and 2) Can these actions be implemented while upholding the original intent of the
Wilderness Act? Using the RAD framework and Isle Royale National Park as a case study, we will
introduce the concept of RAD, discuss how we plan to engage partners in a coproduction of knowledge
to develop a suite of RAD options, and highlight the socio-ecological trade-offs inherent in making a RAD
decision in designated wilderness.

Abstracts: oral presentations 9
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Title: Status of Isle Royale National Park Wolf Reintroductions

Authors: Romanski, Mark C.*1; Belant, Jerrold, L2; Brzeski, Kristin E.2; Potvin, Lynette R.?; Sovie, Adia R.3;
Hervey, Sam D.z; Moore, Seth A.4; Verant, Michelle L.t; Windels, Steven K.1; Bonessi, Jacob M.t; Orning,
Elizabeth K.5; Marneweck, David G.s; Hart, John P.7; Kellner, Kenneth F.3; Patterson, Brent R.; Beyer,
Dean E.5; Jonathan Pauli; Mauriel Rodriguez Curras

*mark_romanski@nps.gov

1 National Park Service

2 Michigan State University

3 Michigan State University

4 Grand Portage Band of Lake Superior Chippewa

5 US Geological Survey

6 Conservation Alpha

7 USDA - APHIS Wildlife Services

8 Ontario Ministry of Natural Resources and Forestry

9 Retired Michigan Department of Natural Resources

10 University of Wisconsin-Madison

Abstract:

After declining to two related individuals, the United States (US) National Park Service (NPS) made a
determination to augment the number of gray wolves (Canis lupus) on Isle Royale National Park. Our
primary goals were to re-establish a viable population of this apex carnivore and facilitate the
restoration of ecosystem processes. Isle Royale National Park is a remote, wilderness archipelago and
International Biosphere Reserve renowned for wolf/moose (Alces alces)-predator/prey relationships.
During September 2018-2019, the NPS and its partners translocated 19 wolves from nearby Ontario,
Canada and Minnesota and Michigan of the US. Our research and monitoring evaluating the success of
this restoration program includes assessing wolf abundance, social organization, reproduction, survival
and cause-specific mortality, population genomics, prey acquisition, and movements; prey (moose and
American beaver [Castor canadensis]) abundance and distribution, wolf-mesocarnivore interactions,
disease ecology, moose herbivory, and impacts of recreational human use.

10 Abstracts: oral presentations
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Title: Impacts on Outdoor Recreation in Wisconsin

Authors: Preisler, Kayla“t; Salmon-Tumas, Meghant
* preisk585@myemail.northland.edu
1 Northland College

Abstract:

Outdoor recreation is a large part of Wisconsin culture, economy, and drawing tourists to the state. Its
natural environment supports a large variety of outdoor activities that are becoming vulnerable to
climate change. As climate change alters Wisconsin's ecosystems and natural resources, outdoor
recreation is experiencing changes and limitations. This project describes aspects of climate change
relevant to popular activities such as ice fishing, skiing, hiking, and camping. We focused our literature
review on the prevalence of mild-weather days, freeze-thaw cycles, and snow-making days. Finding a
definition for mild-weather days as a range of daily highs at 18 C to 30 C, we discover this puts a limit on
activities such as hiking and camping. Summers losing mild-weather days experience a decrease in
tourism to Wisconsin National Parks and other hiking and camping locations. The literature review
verified that increases in freeze-thaw cycles would cause Wisconsin's infrastructure to become weaker,
and freeze-thaw cycles also rearrange soil particles affecting hiking ground. Due to winter precipitation
more likely to fall as rain than snow, the need for snowmaking technology is necessary to keep a ski
season. Computing changes in the number of snowmaking days with a threshold of -5 C will
demonstrate the changes in a ski season whether it extends the season or adds more limitations. Using
ice phenology data, we were able to show a decreasing trend in ice duration on six Wisconsin lakes,
which affect ice fishing. With recent studies predicting Wisconsin Great Lakes water level, we will use
this research to discover impacts on outdoor recreation. Using the combination of literature review and
model outputs, we can further understand how outdoor recreation in Wisconsin will be affected by
climate change.

Abstracts: oral presentations 11
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Title: Hybridization between a rare arctic relict and its invasive congener on Lake Superior’s north shore

Authors: Carlson, Ryant; Vallez, John?; Etterson, Julie R.1; Gross, Briana L."t
* blgross@d.umn.edu
1 University of Minnesota Duluth

Abstract:

In North America, relict arctic plant populations from the last glacial maximum persist in disjunct
locations south of their normal range. These fringe populations may be particularly threatened by
stressors associated with climate change like increased temperature and decreased water availability. In
Minnesota, USA, several arctic relicts of conservation concern are restricted to the rocky coast
immediately adjacent Lake Superior, where they comprise an ‘arctic-alpine’ community in restricted
areas on the North Shore. One of these species, Euphrasia hudsoniana, is particularly vulnerable
because it is increasingly challenged by an invasive Eurasian congener, Euphrasia stricta. Here, we
present a genetic assessment of hybridization between the native and invasive species, and also a
comparison of the relative fitness of native and invasive populations across a drought and non-drought
year. Our results indicate that interspecific hybridization is common where the two species co-occur,
although there are still several genetically intact native populations. Conversely, at least one site that
was previously considered to house the native species is now primarily occupied by the invasive species,
with only genetic remnants of the native species remaining, consistent with a combination of
demographic replacement and genetic swamping. In addition, population comparisons show that the
invasive species is more resilient to summer drought conditions, which will likely result in its continued
success under a warming climate. Together, these results highlight the importance of invasive species
removal from these delicate habitats, especially at early stages in the invasion process.

12 Abstracts: oral presentations
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Title: Plants on the edge: tracking rare range-edge coastal species in two Lake Superior archipelagos

Authors: Johnson, Sarah E.*:
* sjohnson@northland.edu
1 Northland College

Abstract:

Many of the Great Lakes region’s rarest plants are concentrated across national park islands of Isle
Royale and the Apostle Islands in western Lake Superior. These two parks collectively provide impressive
lengths of high and low-energy coastal habitats. In one park or another you can find sandstone or
basaltic cliffs, rocky ledges, rock pools, coastal wetlands, sandscapes, and eroding bluffs. Monitoring
programs for rare plants were initiated at both archipelago parks in the 1990s. Partial to semi-complete
resurveys took place throughout a period of below-average Lake Superior levels, and most recently park
staff, students, and | contributed to a comprehensive re-census in both parks after an extreme rise to
above-average water level height. In this talk, | will synthesize findings and reflect on lessons learned—
through the lens of cold-loving species—about dynamics, resilience, and potential vulnerabilities in
these coastal habitats. | will also reflect on monitoring challenges.

Abstracts: oral presentations 13



Great Lakes Science for Parks Symposium 2023

Title: Three decades of dune vegetation change among three Great Lakes national parks

Authors: Pavlovic, Noel"t; McEachern, A. Kathryn?; Deas, Josepht
* npavlovic@usgs.gov
1 U.S. Geological Survey

Abstract:

Since the late 1800’s, coastal dune vegetation has been recognized as dynamic due to the opposing
forces of shoreline processes and plant succession. While Great Lakes water level changes are known to
be quasi-periodic at 35- and 150-year intervals and to drive coastal sand dune dynamics, little is known
about the rates of vegetation succession at decadal intervals in the coastal dunes. Rates of dune
succession are important for conserving endangered species that inhabit Great Lakes sand dunes such as
the federally threatened, Pitcher’s thistle (Cirsium pitcheri). We used vegetation data collected in 1989-
1990, 2008 and 2018 at Pitcher’s thistle demography sites at Indiana Dunes National Park, and Pictured
Rocks and Sleeping Bear Dunes National Lakeshores, to examine vegetation change over approximately
30 years timespan across a latitudinal gradient. Sites within each park were situated among different
successional stages to understand how plant cover influenced Pitcher’s thistle. Sampling grids with four-
by-four-meter cells were superimposed over demography plots that ranged from 0.03 to 0.01 hectare in
area, depending on thistle density. A 1-meter radius plot was placed at each grid intersection and the
identity and cover of each plant species was recorded. We analyzed plot-and site-level vegetation
change using multivariate techniques and a novel successional index, and related vegetation dynamics
to landscape context and change metrics. Vegetation composition varied latitudinally among the parks.
We found that vegetation change varied with coastal context and successional stage at initial sampling.
Late successional plots accumulated species over time but were static relative to the abundance of
dominating grasses. We discuss our results in the context of Great Lakes dune conservation and
implications for rare plant restoration and viability in the context of climate change.

14 Abstracts: oral presentations



Great Lakes Science for Parks Symposium 2023

Title: Investigating bumble bee (Bombus) nesting in three habitat types in the Upper Midwest

Authors: Dolan, Chan*t; Portman, Zach; Cariveau, Dant
* dolan334@umn.edu
1 University of Minnesota

Abstract:

Bumble bees (Bombus) are an important group of organisms responsible for the pollination of many
crops and wild plants. However, many North American bumble bee species are facing wide-spread
decline driven by habitat loss, pesticide drift, and infectious diseases. A large majority of bumble bee
publications focus on foraging habitat and floral preferences. This leaves a large gap in our knowledge
regarding another important aspect of bumble bee life history: Nesting habitat. Worldwide there are
only ~60 published studies investigating bumble bee nesting. Only one of which takes place in the
Midwestern US where the endangered rusty-patched bumble bee (Bombus affinis) now primarily
resides. My research focuses on investigating Bombus species nesting habitat preferences and
developing protocol to find bumble bee nests in an efficient and standardized fashion. In 2022, we
surveyed forest, prairie, and forest-prairie edge habitats for nesting bumble bees from June to July.
Here, we successfully detected 13 nests of 6 different species of bumble bees. In 2023, we plan to place
a greater emphasis on monitoring bumble bee nests after they have been found to measure colony
growth, reproductive success, and survival. These surveys will collect valuable natural history
information on variety of bumble bee species regarding their habitat choices. The results of this study
will inform management of bumble bee nesting habitat and help to develop protocol for finding nests of
rare species such as the rusty-patched bumble bee.

Abstracts: oral presentations 15
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Title: Twenty years of pollinator research in Great Lakes national parks

Authors: Robertson-Thompson, Desi*t; Grundel, Ralph?
* desiree_robertson-thompson@nps.gov
1 Great Lakes Research and Education Center
2 Lake Michigan Ecological Research Station, Great Lakes Science Center, USGS

Abstract:

Understanding how pollinator communities respond to various ecological and land use scenarios is
critical for management planning and action in national parks and other public lands. Great Lakes
national parks offer unique opportunities to study factors that influence pollinator communities. These
parks contain rare and high-quality habitats within diverse ecosystems such as prairies, oak savanna,
dunes, wetlands, mesic forests, and barrens. Furthermore, information exists regarding the history of
prescribed fire, invasive species work, enhancement of floral resources, and other resource
management actions. For over twenty years, USGS has partnered with NPS to study how factors like
landscape connectivity, habitat heterogeneity, and changes in forest structure might affect pollinators.
We present an overview of these research projects, both historic and current, describe novel methods
for surveying pollinators, and discuss implications for resource management and ultimately pollinator
conservation.

16 Abstracts: oral presentations
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Title: Where's the Beach?: A Decade of surveying Minong's Relict Nipissing Shoreline

Authors: DePasqual, Seth:
* seth_c_depasqual@nps.gov
1 Isle Royale National Park Abstract:

Abstract:

Since 2012, the cultural resource program at Isle Royale National Park (known as Minong to regional
Anishinaabe) has conducted focused archaeological survey work on the island’s Nipissing beach, a relict
Lake Superior shoreline dating to approximately 5,000 BP. The 2022 field season celebrated 11 years of
this annual research project, which has yielded many interesting results. To date, at least 150 relict
beach locations have been surveyed island wide. Among them, 40 new Archaic period sites have been
identified. One of these sites is a previously undiscovered precontact mining district comprised of
mining pits and at least five occupation locales. The boundaries of this district are still being delineated,
but we do know that features are spread across a 2.3 km distance. At present, this new district is a close
second to the island’s largest known precontact mine, the Minong Mine, which was recently designated
as the Park’s first National Historic Landmark. If nothing else, the totality of our work showcases that
the Archaic period on Minong was as active as any other, perhaps even more so with respect to
precontact copper mining activities. This presentation will discuss the methodologies and related
findings associated with the Relict Shoreline Survey Project.

Abstracts: oral presentations 17



Great Lakes Science for Parks Symposium 2023

Title: A brief overview of Frog Bay Tribal National Park

Authors: Huinker, Ashley*:
* Ashley.Huinker@redcliff-nsn.gov
1 Red Cliff Band of Lake Superior Chippewa

Abstract:

Established in 2012, Frog Bay Tribal National Park is the first tribal national park in the United States. A
brief overview of the park’s history, features, and importance to the Red Cliff Band of Lake Superior
Chippewa and the surrounding community will be presented.

18 Abstracts: oral presentations
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Title: Forgotten Fires: Restorying Great Lakes Red Pine Fire Regimes

Authors: Kipfmueller, Kurt™*
* kurt@umn.edu
1 Associate Professor of Geography, Environment, & Society, University of Minnesota-Twin Cities
Campus

Abstract:

While most of the attention on issues related to wildland fire in the US have been focused on western
landscapes, fire has historically been a critical process in the pine forests of the Upper Great Lakes. The
reduction of fire over the last 100 years, related to ignition/cultural suppression as well as direct
suppression of fires has diminished the memories of past fire and led to substantial changes in the forest
landscape. Coupled with a rapidly changing climate, alongside dramatic landscape modification due to
widespread logging, the forgotten fires of the Great Lakes’ past are likely to re-emerge within a
different, changed socio-ecological context. Over the last 50 years our understanding of the role of fire
in Great Lakes landscapes has become more refined with additional tree ring-based studies of fire
history that better capture the occurrence of repeated, low intensity surface fires. In this presentation
I'll provide an overview of a growing network of fire history sites in red pine (or former red pine)
landscapes across the Great Lakes. This work provides a better context for understanding the relative
roles of climate and people in driving fire over the past three centuries. A few case studies will be
highlighted to illustrate the importance of understanding the particularities of place and the potential
use of fire for managing resources over time. The network is helping to re-initiate, re-engage, and
restory the reciprocal relationships between people, pine, and fire, particularly working toward
engagement with Indigenous communities and traditional ecological knowledge (TEK).

Abstracts: oral presentations 19
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Title: Forest Pests at Isle Royale National Park in 2022

Authors: Potvin, Lynette*!; Romanski, Mark:
* lynette_potvin@nps.gov
1 Isle Royale National Park

Abstract: Isle Royale National Park had several insect pests cause widespread defoliation across its
forests in 2022, with spruce budworm (Choristoneura fumiferana), white satin moth (Leucoma salicis),
and saddled prominent (Heterocampa guttivitta) the most concerning species. The spruce budworm, in
the 4th year of an ongoing outbreak on Isle Royale, caused needle die-back and mortality in balsam fir
and to a lesser degree white spruce. The non-native white satin moth was detected at Isle Royale in July
2022. This was the first record of this species in the park. It is uncommon in the Great Lakes Region but
did cause major defoliation in Thunder Bay in 2021. There was widespread defoliation of trembling
aspen observed on the northeast end of the park. The saddled prominent is a native pest in the region,
however it had not been documented as a major forest pest on Isle Royale prior to 2022. In mid-August,
widespread defoliation of yellow birch and sugar maple was reported on the west end of the park, with
the primary caterpillar reported as the saddled prominent. Isle Royale NP also had its first account of a
spongy moth caterpillar, detected through an iNaturalist citizen science pollinator project. This was the
first indication of spongy moth reproducing on Isle Royale. There are a few forest pests and disease
present in nearby mainland areas, that have not yet reached Isle Royale, including Emerald Ash Borer
and Oak Wilt. In partnership with researchers from the University of Minnesota and the US Forest
Service Forest Health Protection group, Isle Royale resource managers will be increasing efforts to
educate staff and visitors on preventing unwanted introductions of these threats and implementing new
monitoring strategies in 2023.

20 Abstracts: oral presentations
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Title: Woody species change over 11 years in Mississippi National River and Recreation Area forests

Authors: Sanders, Suzanne*; Kirschbaum, Jessicat
* suzanne_sanders@nps.gov
1 National Park Service, Great Lakes Inventory and Monitoring Network

Abstract: Forests along the Mississippi River through the urban St. Paul and Minneapolis corridor are
subject to numerous stressors, including deer browse, altered flow regimes, and invasive species. We
established a permanent vegetation monitoring program within the Mississippi National River and
Recreation Area in 2011, establishing 31 sites at that time. These sites were resampled in 2022, and an
additional 19 sites were added, bringing the total to 50. We classified sites into four broad habitat types:
upland rich (three sites), upland disturbed (eight sites), box elder-dominated floodplain (14 sites), and
silver maple-dominated floodplain (25 sites). Here we report on change in woody species over the 11-
year interval for the 31 sites resampled. Summaries of tree data show declines in tree density in all four
habitats, ranging from 17% in upland disturbed sites to 31% in silver maple floodplain sites. Filtering out
and examining only small saplings, we found a similar pattern, which included a 41% decline in upland
rich sites and a 62% decline in silver maple-dominated floodplain sites. While volume of coarse woody
material did not appear to vary between years at upland sites, we found notable increases in floodplain
sites where it rose in box elder-dominated forests from 39.7 to 66.8 m3/ha and in silver maple forests
from 39.9 to 79.0 m3/ha. Overstory loss and/or recruitment failure are likely linked to several factors. At
upland sites, declines may be tied to increased deer density between the two sampling events, with
deer preferentially browsing on young saplings. In floodplains, declines may be linked to an extended
high water period between the two sampling events. Flowing water potentially weakened mature trees
while causing scour and removal of small individuals. We are scheduled to sample in the park for a third
time in 2031.
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Abstract:

A beech bark disease mitigation project focusing on propagating resistant American beech began in
2016 in two national park properties, Pictured Rocks National Lakeshore and Sleeping Bear Dunes
National Lakeshore in Michigan. This effort is a collaboration between the National Park Service and
Michigan Technological University, funded by the Great Lakes Northern Forest Cooperative Ecosystem
Studies Unit (GLNF CESU). We will present the state of research on this project so far, which has led to
planting grafted, beech bark disease-resistant trees in the parks in beech forests. Resistant wild trees
located in both parks were identified and monitored from 2016 onwards. Surveys to describe the stage
of beech bark disease in the parks were completed in 2017-2020, and there were differences between
the two parks. Resistant tree scions were grafted in 2018-2022 and planting of these trees began in
2022. Challenges in active restoration in the parks will be presented and we will highlight future
research directions anticipated through 2026 with opportunities for collaboration.
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Abstract: The Crosby Farms Adaptive Silviculture for Climate Change (ASCC) site is located in a Saint Paul
Park and Recreation Area, owned and managed by the City of Saint Paul, that is embedded within the
Mississippi National River and Recreation Area (MNRRA), a national park. Within the MNRRA, Bdote,
the confluence of the Wakpa Tanka or Haha Wakpa (Mississippi River) and Mni Sota Wakpa (Minnesota
River) is a scared site for Dakota people. Along the rivers in the region, floodplains provide numerous
ecosystem services. However, mortality of overstory green ash (Fraxinus pennsylvanica) due to the
invasive emerald ash borer (EAB) and lack of regeneration by other floodplain species, threatens these
forest ecosystems. Within Crosby Farms, EAB mortality created large mortality centers. We used these
mortality centers to establish the first urban affiliated site within the ASCC network in 2019. Prior to
overstory removal during the winter of 2019-2020, pre-treatment conditions were measured. After
overstory trees were removed, 24 1/10th acre permanent plots were established and fenced included
an unplanted control. We planted each plot with 3 -6 ft bare root stock at a 10-ft spacing; each plot was
assigned a treatment - resistance, resilience, transition, or control. In the resistance, resilience, and
transition treatments focused on planting different species from different plant hardiness zones. After 3
years average survival is greater than 85% for the resistance and resilience treatments and above 70%
for the transition treatments. We will share which species had high survival across the 3 years, as well
as, some early results from growth. Finally, throughout the talk we will share how this project has been
a collaboration among numerous organizations and individuals and how that has strengthened our
project.
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Abstract: The Superior National Forest (SNF) is preparing forest ecosystems for the challenges of
continued climate change. Covering over 3 million acres in northern Minnesota, the SNF consists of
boreal-temperate transition forests including several species expected to decline over the next century,
such as jack pine, black spruce, and quaking aspen. As one possible adaptation action, silviculturists on
the SNF have been implementing small-scale pilot projects to test assisted migration of tree species,
including reforesting with new seed sources of existing species as well as introducing novel species to
the forest. These pilot efforts have been limited by a lack of consistent guidance and direction. To
ensure that the forest pursues assisted migration decisions in a consistent, informed, and coordinated
manner, the SNF collaborated with over 20 partner organizations to create a formal Assisted Migration
Plan. This plan is designed to help SNF staff determine areas on the forest that are appropriate for
assisted migration, tree species that may be most suitable for assisted migration, monitoring and
logistical considerations, and effective processes for engaging tribal nations and other partners. This
presentation will describe the process of creating the Assisted Migration Plan, the contents of the plan,
and recommendations for other land managers interested to pursue a similar effort. Assisted migration
has the potential to gradually re-shape forest ecosystems as we know them, and collaborative planning
processes can help ensure that national forests continue to meet the needs of all partners when
deciding how to go forward with these actions.
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Abstract: Serotiny is the ability of some tree species to retain seeds in their crowns for years until a
disturbance, such as fire, creates conditions that promote their release. Nonserotinous types also exist
and cones release seeds more regularly in response to site conditions. Jack pine displays this adaptive
genetic tendency which allows species to maintain populations under variable site conditions and
disturbances. The current study compared jack pine cone serotiny in coastal habitats at different
successional stages (open beach and forested).

Long Island is the primary location with jack pine in the park. The island formed between 1,050 and
1,700 years ago, and it is very dynamic. The tip has accumulated 36 acres of new habitat on the north
side since 1938. We completed plot sampling (10-m radius) in this new beach habitat (n=4) and in older
forests (n=15) to the south. We collected tree cores and recorded the number and species of trees, the
bole diameter, and distance between trees and the plot center. Cones from upper branches were
classified into open (non-serotinous), closed (serotinous), and new cones categories.

Most cones were of the non-serotinous type in both zones. The percent of open cones in the beach zone
ranged from 61-83% and 29-93% in the forested zone.

The greater percent of open cones indicates that the trees have been responding to the dry and harsh
site conditions rather than past fires for reproduction. A single crown fire can promote more serotinous
cones and quickly reduce this polymorphic genetic variability. Maintaining a mix of both reproductive
strategies ensures continuity of jack pine in both lower and higher fire regimes and is “crucial for their
conservation”. This is especially important considering