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EXECUTIVE SUMMARY

Michigan Natural Features InventoyINFI) received funding from the United States Fish and
Wildlife Service (USFWSrant No. F22AC0144irough the Great Lakes Restoration Initiative
(GLRIjo supportrusty-patched bumble be¢Bombus affinisRPBPBrecovery goalsFunding

was providedo supportthree primaryprojectobjectives 1) conductbumble bee community
surveysat 60 sitesacross Indiana, Michigan, and Owbere RPBB may oag2) complete

habitat assessments at each survey locationdmplementbumble beecommunitysurveys

and 3) construct habitat suitability models fawo bumble bee species of conservation concern.
This report details the methods and results of 282®5 bumble bee and habitat surveys in
Indiana, Michigan, and Ohiand providegietails onhabitat managemenheedsandfuture
warranted surveys at locations visited during thifog.

We used amodified version of USFWSPBBprotocolsfor unoccupied zones (USFWS Survey
Protocols for the Rusty Patched Bumble Bee Version 2.2) to complete bumble bee community
surveys and to determine the presence of RPB&atocationsacrosdndiana, Michigan and
Ohio.Surveys werene-person hour meanderbased, anccompleted twice per year at each
site between June and Augusi/e prioritized areas withhigh densitie®f floralresources
where bumble bees wermost likely to be foragindf bumble beesould not be identified in
the field, specimensvere collected and identified in a laboratory setting.addition to bumble
bee communitysurveyswe completedRPBBabitat assessmerstafter eachsurvey roundo
better quantifysuitability for bumble bees beyonaraging resourceéXerces 2017)Jpon
completion of fieldbased surveys, habitat suitability models were constru¢étegcdRPBB and
American bumble beeB( pensylvaniciso provide a regional perspective habitat suitability
for these species.

Between 2022025,a total of9728bumble bee observations were made acr@dslifferent
sites, including28 sitesin Indiana24 in Michiganand 22 in Ohia The mosffrequently
observed speciesf bumble beevasthe common eastern bumble beBdmbusmpatiens
n=4636), followed bybrown-belted bumble beeBombus griseocolli®=2570), and two
spotted bumble beeBombus bimaculatys=1748). No occurrences of RPBBsvere recorded,
but we documentedseveraloccurrence of other rare or decliningbumble bee specieis each
state. This includedhe American bumble beéB. pensylvanicsg) at 16 sites in Indiana (n=81),
one sitein Michigan (=1), and5 sitesin Ohio (n=12)Wild bergamot Klonarda fistulosa was
the most frequently visited plant species duribgmble bee surveys, representid§.8%of all
foragingobservations made between 202%925.

The bumble bee community surveys completed in Indiana, Michigan, and Ohio increase our
knowledge of species distribution, relative abundance, floral resource use, and provide a
baseline for identifying potential habitats foare or declinindbumble bee species.

Furthermore, these surveys support the RPBB recovery plan by addressing multiple recovery
actions for this speciesithin Conservation Unit r the RPBBWhile noRPBBvere located

during these efforts, future survey work can prioritize high gydiabitats capable of
supportingRPBEand other rare or declining bumble bees.
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INTRODUCTION

Bumble beegHymenoptera: ApidaeBombu$ are one of the most important pollinators in
natural andplantedfloweringplant communitiesLarge population declines aeveral bumble
bee species have been documentakr the last 50 year&olla et al. 2012, Jacobson et al.
2018).For some speciethese declines have been rapahdmultiple possible causes have
been identified includingpabitat losspesticidesparasites and pathogens, actdanging
weather patterngJanousek et al. 2023pne species of bumble bee that hetsownparticularly
sharppopulationdeclineacross itdistoricrangeis the rustypatched bumble beeBombus
affinis; RPBBwhich ha hadan estimatedelative population decline of 9B5%and currently
occupies about 1% of its historiahitribution Cameron et al. 2011)SFWS 2021This steep
declinein RPBBbundance and distributioted the United States Fish and Wildlife Service
(USFWS) tssue and emergency listing to add the species to the US Endangered Species list
(USFWS 2017).

The postlisting Recovery Plan for RPBB, developed by the USFWS, seeks to conserve

populations across the speciesirrent and historic range while working to expand its

distribution (USFWS 2021The plan outlines a series of Recovery Actions designed to stabilize
populations and ultimately achieve the goal of delisting RPBB from the U.S. Endangered Species
list. Among these, Recovery Action 4 emphasizes the need to assess population and habitat

status and track longerm trends through systematic monitorg and surveys, while Recovery
Action 5 focuses on managing, protecting, and
survival.

Indiana, Michigan, and Ohimake upConservation Unit 3 of the RPBB Recovery.®lathin

this unit, populations ofRPBBavenot been recorded in Indiana since 2016, in Michigan since
1999, and in Ohio since 200Ro achieve the recovery goals established for RPBB,
comprehensive bumble bee community and habitat surveys are needed to clarify the $pecies
status inthe Conservation bit. These efforts are especially critical given téagn though

RPBB has not been obseniadConservation Unit ®r nearlya decade, potentially suitable
habitat remains. Focused monitoring could reveal whether small, remnant populations persist
undetected and when conducted itandemwith habitat assessmentsnay help determine
opportunities for restoration or future reintroduction efforts. More broadly, such surveys
would provide essential data to guide conservation strategies and evaluate progress toward
recovery benchmark€onducting targeted surveys for RPBB also creates opportunities to
document other bumble bee speciearrently occupying habitats historically used by RPBB.
Through community survey efforts, we cdacumentspecies that may be rare state listed
These include thdmerican bumble beeBpombus pensylvanicu8BB, whichis listed as State
Endangered in Michigan and State Rare in Indidhase surveys help pinpoint locations and
habitatsthat support rare or potentially declining specigsoviding valuable information to

guide conservation and habitat management efforts.

From 20232025 the Michigan Natural Features Inventargnducted surveys imdiana,
Michigan,and Ohio ta 1) documentoumble bee communities in this portion of the RPBB



historic ranggConservation Unit 3), Zjather floral resource use and habitat data associated
with resident bumble bee communities and species of conservation concern, and 3) collect
baseline data for incorporation into habitat suitability models Ri"BEand ABB These surveys
expand upon previous MNFI research teatveyed foRPBB populatiorend provided habitat
suitability models for RPBBBB and yellow banded bumble beBdmbusterricola) in
Michigan(Rowe et al 2023).

T

X

Bumble bee survey habitat located at Adams LRkadrie State Nature Preserve in Ohio
Managed by the Ohio Department of Natural ResourBémto Credit: Logan Rowe




METHODB
Site Selection

Duringthe fall of 2022 an initial list of survey sites wagvelopedwith a target of at least 20
survey sites in each of Indiana, Michigan, and Cliovey sitesvere selected based on the
documentationof historic RPBBccurrence, availability of abundant floral resources for forage,
research accessibility, history of/ongoing habitat managemand, levelof protection (i.e.
currently managed by statkevel or local conservation agenc$eventytwo sites were

identified as potential survey sitegth 28 in Indiana,22 in Michiganand22 in Ohio Figures 1-

3; Table ). Sites largely consisted of managsshservatiorareas including state nature
preserves, state parkandconservatiorproperties held by land conservanciés the fall of
2023, and again in 24, sites werere-evaluatedbased orfloral resource abundance and local
bumble bee communitigobserved during surveyé small number of sites were removed each
year andwhen possiblereplaced withnew locations based on similar criteria as above.

credit: Nicolette Sexton
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Tablel. Sites where bumblbeeand habitat surveys were conductég Michigan Natural
Features Inventory from 2023025.The central latitude and longitude (WGS 84) are provided
for eachsite in addition to siteodesthat correspondo labels inFigures 13.

Site State Site ID Latitude Longitude
Barnes Nature Preserve IN -1
Biesecker Prairie Nature Preserve IN -2
Conrad Savanna Nature Preserve IN -3
Coulter Nature Preserve IN -4
Cressmoor Prairie Nature Preserve IN I-5
Dunes Prairie Nature Preserve IN -6
Fisher Oak Savanna Nature Preserve IN -7
Gibson Woods Nature Preserve IN -8
Goose Pond Fish and Wildlife Area IN -9
Granville Sand Barrens Nature Preserve  IN I-10
Hoosier Prairie Nature Preserve IN -11
Ivanhoe Dune and Swale Nature Preserve IN -12
Kankakee Sands Preserve IN I-13
Lowe Prairie IN I-14
McCl oskey’s Burr Oa

Preserve IN I-15
Merry Lea Nature Preserve IN I-16
Mongoquinong Nature Preserve IN [-17
NIPSCO Savanna IN 1-18
Ober Savanna Nature Preserve IN 1-19
Pine Station Nature Preserve IN [-20
Prophetstown Feistate Park IN I-21
Redtail Nature Preserve IN [-22
Seidner Dune and Swale Nature Preserve [N [-23
Smith Cemetery Nature Preserve IN I-24
Spinn Prairie Nature Preserve IN I-25
Springfield Fen Nature Preserve IN I-26
Stoutsburg Savanna Nature Preserve IN I-27
Tefft Savanna Nature Preserve IN [-28
Algonac State Park Blazing Star Prairie MI M-1
Augusta Floodplain Ml M-2
Big Valley Nature Sanctuary MI M-3
Bullard Lake Fen Plant Preserve Mi M-4
Calla CBurr Memorial Nature Sanctuary MI M-5
Chipman Nature Preserve MI M-6
Dolan Nature Preserve Ml M-7
Dowagiac Fen Nature Sanctuary MI M-8
Goose Creek Grasslands Ml M-9
Grand River Fen Preserve MI M-10
H.E. Hardy Memorial Nature Sanctuary Mi M-11
Hidden Pond Preserve Ml M-12
Ives Road Fen Ml M-13




Site State Site ID at|tude Longitude
Jeptha Lake Fen Mi M-14
McCoy'’' s Creek Trail M M-15
Nan Weston Nature Preserve at Sharon

Hollow Ml M-16
Newaygo Prairie Mi M-17
Paw Paw Prairie Fen M M-18
PetersburgState Game Area Ml M-19
Portman Nature Preserve M M-20
Sand Creek Preserve Ml M-21
Tamarack Swamp Preserve Ml M-22
WauKeNa, William Erby Smith Preserve Ml M-23
Wolf Tree Nature Trails Ml M-24
Adams Lake Prairie State Nature Preserve OH O-1
Brinkhaven Oak Barrens State Nature

Preserve OH o2
Campbell State Nature Preserve OH O3
Chaparral Prairie State Nature Preserve  OH 0O4

Daughmer Prairie Savanna State Nature

Preserve OH 05
Erie Sand Barrens OH 06
Fallen Timber8attlefield OH O7
Goode Prairie State Nature Preserve OH 038
Great Egret MarsRreserve OH 09
Irwin Prairie State Nature Preserve OH O©O10
Kitty Todd State Nature Preserve OH O11
Morris Reserve OH 012
MuckFarm OH 0o13
Oak Openings Metropark OH O14
Plum Run Prairie State Natural Area OH O15
Providence Metropark OH O16
Secor Metropark OH O17
Side Cut Metropark OH O18
Springville Marsh State Nature Preserve OH  O-19
Sweet Arrow Reserve OH 020
TNG- Mancy WilkinsTract OH 021
Zimmerman Prairie State Natural Area OH 022
BumbleBee Community Surveys

We used a modified version of USFREBBurvey protocol for unoccupied zonddJFWS

2019 to complete bumble bee community surveys
During each survey year, sitegre surveyedwice, once in early summer (June) and again in

late summer (July/early Augysto capturechanges in bumble beeommunitiesor floral
resourcegTable 2)Early summesurveys largely targeted queamd early workefloral



resource use, while late summer surveys focused more heavily on documenting workers.
Surveygonsisted of d personhour meanderbumble bee community suryeSurveyors
walked meander paths through potential habitat, focusing survey efforts in avéhsigh
concentrations ofloral resourcesand ensuring multiple flowering species were targetsdn-
lethaltechniques were generally usedowever, in the eventa bumble bee could not be
identifiedto species in the field wascollected and identified later in a laboratory settirigr
potentially rareor decliningbumble bee species voucher specimewas generally collected to
confirm identification Theprimary purpose of this methodology was to document the relative
abundance of each bumble bee species encountemadito determine thefloral resources
utilized at different time periods of colony developmehor each bumble bee occurrence, we
recorded the site, date, species (if known), GPS localienavior (flying, foraging, perched)
and floral resource association. In some instances, we were unable to identijathtespecies
associationand so we recorded the lowest taxonomic level with high certaWtg.used ArcGIS
Survey123 to record all bumble bees and associated data during field suidysmble bee
community surveys were conducted on days that had no reientemperatures above 15C
(6C°F) , and when windB). were < 25 kph (15 mp



P

Rowe

Table2. Survey date ranges for 202825 bumble beand habitat surveys imdiana, Michigan

Surveyorso

and Ohio
Roundl Survey Round2 Survey Number of Sites
Dates Dates Surveyed

Indiana
2023 6/15-6/24 7/24-7/28 28
2024 6/11-6/14 7/22-7/25 24
2025 6/9-6/16 7/21-7/29 22
Michigan
2023 6/9-6/16 7/31-8/3 22
2024 6/14-6/19 7/16-7/22 20
2025 6/12-6/17 7/21-8/1 20
Ohio
2023 6/19-6/22 7/24-7/28 22
2024 6/11-6/14 7/22-7/26 21
2025 6/9-6/12 7/22-7/24 19

10



Habitat Assessments

At each siteand within each survey rounee collected information to complete RPBB
habitatassessmentising the Xerces RPBB Habitat Assessment Form for Natural Areas and
Rangelandg§Jordan et al. 2014 hese assessments incorporate 5 main sections to evaluate the
suitability of asite for RPBBSection 1: Regional and Landscape Features, Section 2: Site
Features, Section 3: Foraging Habitat, Section 4: Nesting and Overwintering Habitat, Section 5:
Pesticide and Management Practices. Since we
history d pesticide and management practices, we left this section blardddition, since we

did not survey the sites in falive omitted section 3dvhere the available flowering plants in fall
were counted Based on the criteria set in sectiohs! and the omission of section 3dach site
recei ved a s c b20pwintedaringpeacsrauaditoaesarilbe the everall habitat

guality and suitability for rare bumble be€Bhe maximum scores for each section are as

follows: regional features (20); site features (35); foraging habitat (40); and nesting and
overwintering habitat (30).

DataSummary andAnalysis

We summarizd bumble bee occurrencesd each die for eachround of each year surveyed. We
also compared overadind averagéoumblebee abundanceand species richnest each state

for eachsurveyround by yearto determineif there were any differences between average
bumble bee abundancand species richnesk addition,we summarized floral resources used
by bumble bees andlentified the most frequentfloral resourcesisedby rare or declining
bumble bee specieSurvey sitegor each state were also rankdxy bumble bee habitat
suitabilityby takingand comparing thescorebetween both visits to a sitlor each year based
on the completed Xerces habitat assessmele also compared the average scofdabitat
assessments at sites where RPBB AB&were present to sites where they wem@bsentto
determineif score of these sitewere significantly different from other sites surveyed.

Habitat Suitability Modelling

Species distribution modeling, here referred to as habitat suitability modeling (HSM), quantifies
the relationship between the distribution of a species and environmental factors to predict the
speciegotential habitat in environmental spac€ordecliningor potentially decliningspecies

such as RPBB and ABESM allows for avay to visualize suitable habitats to be protected

across the landscape where these species may oEcurthe RPBB HSMe useda HSM
trainingprocess using set of environmental variables and applying the model to a different
geographic extent using the same environmental varialdlég training extenof Illinois,

Minnesota andWisconsinwas projected tdhe geographic extent of Indiana, Michigan, and

Ohio to create the final HSM for RPBB across tbestates.

Since no contemporary records for RPBB existdiana,Michigan,or Ohig we used records
from other states with RPBB occurrences to inform the model for this spé&tissypatched

11



bumble beeoccurrence records (observed 202222) were obtained from Illinois, Minnesota,
and Wisconsin through a NatureServe data request submitted in Spring 2023. Using natural
heritage quality data sources ensures that the occurrence data has been vetted puise to
models. Locations were spatially thinned to a minimum distance of 1 km to avoid potential
spatial autocorrelation, resulting in a total of 389 occurrences (153 from lllinois, 102 from
Minnesota, and 134 from Wisconsin).

For the ABBnodel, current occurrence records were compiled frékBB observations through
the bumble bee community surveys described in this repod other MNFI studie@ =135)
and iNaturalist database (7248 ecords collected fronNaturalist only included records that
met the followindfive criteria: researchgrade,open geoprivacy hot captive or introduced,
observed within last 10 years, positional accurasyl00 metersLike the RPBB NatureServe
data, ABB observationsere spatially thinned to a minimum distance of 1 km to avoid potential
spatial autocorrelationSix iNaturalist Michigan observations were located > 1 km from the
thinned MNFI occurrenceslone of theiNaturalistindiana or OhicABB observations were
within 1 km of the MNFI occurrences, but many were still spatially clusts@tie R script

“t hi n.Waaen 2023 wag used to spatially rarify the point dataset. The size of the
datasetwasreducedto 350 pointswhile still maximizing the distance between poir(ts48

km). The thinned MNFnd iNaturalist occurrence data were merged to create the model
presence point datasedf 404 occurrences (122 from Indiana, 249 from Ohio, and 33 from
Michigan).

A HSM for RPBB was created for lllinois, Minnesota, and Wisconsin (model training area) using
the maximum entropy algorithm (Maxent ver. 3.4.4&k)yresenceonly modelingnethod

(Phillips et al. 2006 Maxent requires approximately 10,000 psetalusence or background
locations. The selection of background locations in presdramground HSMs can affect

model estimates (e.g., Phillips et al. 2009) and inflate model evaluation statistics (e.g., Rodda et
al. 2011). Models using either background locationpssudeabsence locations can suffer

from sampling bias (geographic and/or environmental) if the background or psalioskence
locations do not mimic sampling bias in the presence data. A targeted background approach
was usedn our modelling where contemporarydombusspecies occurrence data were

extracted from iNaturalist (research grade, positional accuracy <= 1 km) and buffered by two
kilometers(Elith and Leathwick 20QPhilips et al. 2009Background points (n=10,000,

minimum distance 500 meters) were randomly created within the buffered area (Fgure

At first, the same background point generation method used in the RPBB model was used for
ABB However, once testinghe environmental variableshey showed little influence on the
model output This led us to suspect that the commBambusspecies, from which the
background points were created, occupied very similar habit#&XMBB.Instead,iNaturalist

data was queried using the following criteriasect species, researgade 2025 observation
date, open geoprivacyndpositional accuraciessthan 1km. Within the model extent

189,306 insect observations met the criteria. The point selection was then buffered by 2
kilometers and from this extenf,0,000 random points (minimum distance 500 meters) were
created to create the final background point datageigure 5)
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® Bombus affinis

o  background

Figured. Map ofrusty-patched bumble beebservations and background bumble bee
observationaused to fit habitat suitability model fausty-patched bumble bee
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@ Bombus pensylvanicus

»  background

Figure5. Map ofAmerican bumble beebservations and backgroundsect observationsised
to fit habitat suitability model foAmerican bumble bee

For b ot dnvirbh®dntalssariables were selected based on their potential relevance to
RPBEand ABBhabitat from available spatial datasets with uniform coverage of the model
training area and projected extesitThe National Land Cover Database provides natiimie

data on land cover at 3fheter resolutionand would provide a suitable fit for this mod@ISGS
2024) The highest landcovédor the entire model extentl(, IN, MI, MN, OH, and Whvas
cultivated crops followed by deciduous forest and woedstlands (Table 3)ndividual land

cover classes or groups of classes were extracted from the NLCD, and continuous variables

14



were created by calculating the percent cover at neighborhood scales ef 3@® and 900
meter radii.

Table3. Percentcoverageof the 15 National Landcover Databakndcoversn the habitat
suitabilitymodeling aredor rusty-patched and American bumble bees

Land Cover Class Percent Area
Cultivated Crops 38%
Deciduous Forest 19%
Woody Wetlands 12%
Pasture/Hay 8%
Emergent Herbaceous Wetlands 3%
Developed, Open Space 5%
Open Water 3%
Developed, Low Intensity 4%
Mixed Forest 3%
Evergreen Forest 2%
Developed, Medium Intensity 1%
Grassland/Herbaceous 1%
Shrub/Scrub 1%
Developed, High Intensity 0.5%
Barren Land 0.3%

Bioclimatic variables are derived from monthly temperature and rainfall data to create
biologically meaningful variables that are often used in ecological modelahpiques
Bioclimatic temperature variables have been important covariates in other bee §ilddem
et al. 2024; Tronstad et al. 26). Weselected foutemperaturerelatedbioclimatic variables to
include in modelindor each species HSMnnualmeantemperature temperatureseasonality,
maximumtemperature ofwarmestmonth, andmeantemperatue of coldestquarter (Table 4)
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Table4. Names and descriptions bioclimatic variables used bumble bee habitat suitability

modelling.
Name Title Resolution (meters) Unit Description

The mean of all the
monthly mean
temperatures. Each
monthly mean
temperature is the
mean of that
month’s m
Annual Mean and minimum
BIO1 Temperature 1024 C temperature.

The temperature
Coefficient of
Variation (C of V) is
the standard
deviation of the
monthly mean
temperatures
expressed as a
Temperature percentage of the
Seasonality mean of those
(standard deviation temperatures (i.e.
BIO4 *100) 1024 % the annual mean).

The highest
temperature of any
Max Temperature monthly maximum
BIO5 of Warmest Month 1024 C temperature.

The driest quarter
of the year is
determined (to the
nearest month),
and the mean
Mean Temperature temperature of this
BIO9 of Driest Quarter 1024 C period is calculated.

After model fitting,single variable models were run to assess individual variable importance. To
address multicollinearity in environmental variables, which can adversely affect model
outcomes, a correlation matrix of the environmental variables was created. Highly correlated
variables (+/0.7), were removed, retaining the variable of highest importance in the single
variable model. Iterative models, run with -f@ld crossvalidation training and test sets, were
used to identify the most important combation of environmental variables while avoiding

model overitting and complexity.This is particularly important for a model that will be
projectedlike the RPBB HSMinally, the goodness of fit for final fittedodelsneeded to be
addressedWe usedarea under curve (AUC) for model evaluatierpressed on a-Q scale

with 0.5 representing a model that is no better theandom (Fielding and Bell 1997).
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Field of wild bergamot\onarda fistulosq at Love Praiie Nature Preserve. Photo Credit: v
Cuthrell
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RESULTS
BumbleBee Community Surveys

From 2@3-2025 we completed379surveys acros#4 sites(Indiana 28Michigan 2, and Ohio
22) andobserveda total of 928 bumble bees comprised oét least nine different species
table ofthe completesurveyresults(year,site, survey round)s available in Appendix A.
Michigan had the highest single season count of bumble bees with 1618 bumble bees being
observed in the second round of surveys in 20@38well as the site with the highest single
abundance of bumble beeturing a surveyH.E. Hardy durinBound2 in 2023 n =275%ees)
(Figure6, Appendix A We generally observed lower averagembersof bumble bees during
the first surveyround each year compared to the second surveynd. Species richness was
also higher on average during the secondnd of surveygRoundl: n=2.3 speciesRound2:
n=3.5specie3} andthis trend wasconsistentfor eachstateand in eactyear (Figuré’). The most
frequentlyobserved bumble bee was the common eastern bumble Beenpus impatiens
with 4636 total observations, followedy the brownbelted bumble beeBombusgriseocollis
n=2570) and then the twespotted bumble beeBombusbimaculatus n=1748) (Table5). The
common eastern bumble bee was also the miostiuentlyobserved bee irach state,
however the browrbelted bumble bee wasmuchmore frequently observed in Indiana and
Ohio thanin Michigan (Tabl®, Figure8). No observations of RPBB weeeorded Sveral new
occurrences of species listadithe state levelvere found in both Michigan and Indianas well
as populations of ABB in Oh(ibableb).

Black and gold bumble beBgmbus auricomygleft) andyellow bumble bedB. fervidug
(right) observed during bumble bee surveys in OHroto Creds: (L): Logan RowéR):
Nicolette Sexton
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Figure6. Totalnumberof bumble beeobsened inIndiana, Michigan, and Ohio from 202825during round 1 and round 2 of
surveys
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Bumble Bee Species Richness

Indiana Michigan Ohio

Figure7. Box and whisker plahowinginter-quartile ranges of bumble beespecies richnessat survey sites in Indiana, Michigan, and
Ohio during surveyBom 20232025 Averagespecies richness is displayed as a star.
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Table5. Countsof bumble bes observedoy speciegachyear inindian, Michigan, and Ohauring 20232025 surveys

D S 3 oa W
= 2 g & s 03 - o
=2 g 3 3 = o = o o c =
& @ g 2 % c 27 = = > 2
® o & Z @ ® < 3 * i g 2
= 3 o T =3 3 g¢g ® S S —
8 3 = <. @ B 5 & 3 Q S o
% = 2 o 8 = & ) 5 L
5 2 g ” = 7 * = "
S & @
Indiana
2023 33 102 13 44 426 409 25 8 7 1067
2024 40 220 12 45 343 439 19 9 13 1140
2025 35 299 16 30 384 321 37 4 5 1131
Indiana 5 621 41 119 1153 1169 81 21 25 3338
Total
Michigan
2023 41 167 8 21 145 1347 1 21 8 1759
2024 9 174 9 12 126 497 1 7 15 850
2025 4 360 2 9 181 578 18 35 1187
Michigan ., 701 19 42 452 2422 1 1 46 58 3796
Total
Ohio
2023 11 144 33 12 498 570 7 3 3 5 1286
2024 2 81 1 6 258 146 4 3 23 524
2025 7 201 6 15 209 329 1 16 784
OhioTotal 20 426 40 33 965 1045 12 3 6 44 2594
C;roigf' 182 1748 100 194 2570 4636 94 4 73 127 9728

+Special Concern in Michigan; ++State Rare in Indiana, State Endangered in Michigan; ¥hte@tateed in Indiana.
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2023 Indiana Round 1 Michigan Round 1 Ohio Round 1

\

= B. auricomus
u B. bimaculatus
= B. citrinus

u B. fervidus

v e

Indiana Round 2 Michigan Round 2 Ohio Round 2 u B. impatiens
= B. pensylvanicus

u B. griseocollis

= B. perplexus
= B. vagans

= Unknown

Figure8. Pie charts showingurveyround 1 and round Bumble bee species compositiom Indiana, Michigan, and Ohituring
surveys from 2022025.
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Table6. Count ofstate-listed bumble bees observed duribgmble beesurveys from 2022025in Indiana, Michigan, and Ohio.
A -“'notesthat the bumble bee species is niigted orotherwise tracked irthat state.

B. auricomus B. fervidus B. pensylvanicus B. vagans

2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total

Indiana
Barnes Nature i ) ) ) ) } } . 0 0 0 0 2 0 0 2
Preserve
Biesecker Prairie ) ) ) : : . . 1 0 0 1 0 0 0 0
Nature Preserve
Conrad Savanna i ) ) } ) . . 17 0 4 21 0 0 0 0
Nature Preserve
Cressmoor Prairie ) ) ) : : : . 0 0 1 1 0 0 0 0
Nature Preserve
Fisher Oak Savann ) ) ) } } ) . 1 2 1 4 0 0 1 1
Nature Preserve
Granville Sand
Barrens Nature - - - - - - - - 0 3 0 3 0 0 0 0
Preserve
Hoosier Prairie i i ) ) ) B . . 0 4 0 4 0 0 0 0
Nature Preserve
Kankakee Sands i ) _ ) ) ) ; 0 2 5 7 0 0 0 0
Nature Preserve
Lowe Prairie - - - - - - - - 1 4 1 6 0 0 0 0
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B. auricomus B. fervidus B. pensylvanicus B. vagans

2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total

Merry Lea Nature
Preserve

NIPSCO Savanne - - - - - - - - 1 0 2 3 0 0 0 0

Prophetstown Fen
Nature Preserve

Spinn Prairie
Nature Preserve

Tefft Savanna
Nature Preserve

Augusta Floodplair
Forest

9 2 4 15 3 1 2 6 0 0 0 0 - - - -
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B. auricomus B. fervidus B. pensylvanicus B. vagans

2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total

Calla C Burr
Memorial Nature 0 0 0 0 0 0 2 2 0 0 0 0 - - - -
Sanctuary
Dowagiac Woods 5 5 g 99 1 0o 1 0o 0o 0o 0 - - - -
Nature Sanctuary
HiddenPond 1 5 2 1 8 0 ) 0 - ; ; ;
Preserve
Jeptha Lake Fen 0 0 0 0 0 1 0 1 0 0 0 0 - - - -
Paw Paw Prairie 0 0 0 0 4 0 1 5 0 0 0 0 ) ) ] ]

Preserve

Sand Creek
Preserve
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B. auricomus B. fervidus B. pensylvanicus B. vagans

2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total 2023 2024 2025 Total

WauKeNa,
William Erby Smith 0 0 0 0 1 0 0 1 0 0 0 0 - - - -
Preserve
Wolf Tre(? Nature 5 1 0 3 0 0 0 0 0 0 0 0 i i i i
Trails
Ohio*
Chaparral Prairie - - - - - - - - 0 2 1 3 - - - -
Oak Openings
Preserve - - - - - - - - 0 1 0 1 - - - -
Metropark
Plum Run Prairie
State Natural Area i i i i i i i . ¢ ¢ . i i i i
Springville Marsh
State Nature - - - - - - - - 5 1 0 6 - - - -
Preserve
Zimmerman Prairie ) ) ) ) : : : ) 1 0 0 1 ) ) ) )

State Natural Area

*No bumble bee species afisted or otherwise tracketh Ohio beyond RPBBBB observations are included as a focal species of this report.
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A full summary of floral resourcesedby bumble bees during each surveypi®videdin
Appendix BThe mostrequentlyvisitedflowering plantin all states across all surveys was wild
bergamot(Monarda fistulosan=4559). Whilethis speciesvas occasionally present in the first
round of surveygachyear,it was much more frequently visited during the secandnd of
surveyqFigure9; Appendix B During the firstound of surveyshe mostfrequentlyvisited
floral resource wafox-glove beardtonguéPenstemon digitalisn=413) However,in Ohio it
was less visited during the firgtund of surveyshan common milkweedAsclepias syriaga
(Appendix B. Forrare or declinindbumble beesn Michigan 63%o0f observations were made
on wild bergamot(n=@&2), including thesingleobservation ofABBin Michigan during these
surveys (Tabl&). In Indianastate listedbumble beesutilizedwild white indigo(Baptisa alba
and wild bergamot to a large degree (n= 38 and nre3pectively with these observations
making up/7%o0f listed bumble bee observatioms Indiana.

2000
1800
1600
1400
1200

1000 Indiana

Michigan
800 m Ohio

Number of Bumble Bees

600
400

200

0 [1 0 1

Monarda Lythrum Centaurea Penstemon Securigera Asclepias
fistulosa salicaria stoebe digitalis varia syriaca

Figure9. Gounts of bumble bee observations on tee most visited floral resources during
bumble beesurveysn Indiana, Michigan, and Ohimbm 20232025.
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Table7. Total countsof rare and/or decliningbumblebeesin Indiana, Michigan, and Ohipased on floral associatiaturing 2023

2025 surveys.

Vicia villosa

Veronicastrum virginicuf

Trifolium pratense

Silphiumspp.

Sennéhebecarpa

Securigera varia

Rubusspp.

Poaspp.

Penstemon digitalis

Opuntia humifusa

Monarda fistulosa

Lythrum salicaria

Lobularia maritima

Liatris spicata

Lathyrus odoratus

Heliopsis helianthoideg

Eryngium yuccifolium

Desmodium

paniculatum

Coreopsis lanceolata

Convolvulus spp.

Cirsium muticum

Centaurea stoebe

Baptisia alba

Indiana

36

B. pensylvanicus

B. vagans

Michigan

0

B. auricomus

11

B. fervidus

0

B. pensylvanicus

Ohio

3

B. pensylvanicus
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A field containinglens ‘ grwth omultiple floral resources includiild bergamot
fistulosg at Smith Cemetery Nature Preser®hoto credit: Dan Earl
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Habitat Assessments

During 20222025habitat surveyssites inindiana had the highest averagge suitability witha

total score of67.06 (Table8). Thefull i st of each si

t e

S

handi t at

survey rounds providedin Appendix CThere were netrongdifferences in the average of
eachs t a site suigability scores between years or between the first and secondd of
surveyseach yearthoughthe average total site suitability score tended to be higher during the
second visits (Figurk)). Sites whereABBwaspresenthad ahigher averagdabitat assessment
score compared to sites where they were not documented, particularly in Michigan and Ohio
(Table9, Michigan score based on single ¥itef the ten highest scoringurveyseight were
during secondound of surveysfive were inIindiana,three in Michigan andtwo in Ohia One

site in Michigar(Grand River Fen) was onelofhest scoring sites in two different yeaFsse of

the highest ranking 18ites have known occurrences ABB(Tablel0).

Table8. Average Xerces Habitat Assessmsdresin Indiana, Michigan, and Ohio from 2023

2025.
Average of
Avergge of Average of Averag_e of Nest and
State Regional . Foraging oo Total
Site Features . Overwintering
Features Habitat .
Habitat
Indiana 13.96 19.93 10.39 16.68 67.06
Michigan 13.36 19.14 11.32 17.19 64.19
Ohio 13.72 18.56 11.29 15.30 61.52
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FigurelO. Averagdotal rusty-patched bumble bedabitat suitabilityscoresfor Indiana,
Michigan, and Ohiduringround 1 and round 3urveys from 2022025

Table9. Average habitat assessment scores at sites where American bumble bee was present
and absenin Indiana, Michigan, and Ohio.

American Bumble Bee Abse American Bumble Bee

Present
Indiana 63.69 68.51(n=16)
Michigan 63.20 86 (n=1)
Ohio 60.87 63.46(n=5)
Overall 62.45 68.07
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TablelO. Site and attribute features of thien highestrankingsitesfrom habitat assessments
using theXerces Habitat Assessmdotm during 2022025surveys

Aéz ?r:Il():Iin Survey Regional Site Foraging Nest and
Site Name State Year Features Features Habitat Overwintering
Bee Round ,
Total Total Total Habitat Total
Present?
Campbell
State Nature Ohio Absent 2024 Round2 17 29 23 25
Preserve
Grand River .
Fen Michigan  Present 2023 Round2 17 30 23 24
Stoutsburg
Savamna jiona Present 2023 Round2 17 25 23 28
Nature
Preserve
Cressmoor
Prairie Nature Indiana Present 2023 Roundl 20 25 17 29
Preserve
Grand River .
Een Michigan  Present 2025 Round2 17 25 23 26
Dunes Prairie
Nature Indiana Absent 2023 Roundl 20 25 16 29
Preserve
Goose Pond
Fish and Indiana Absent 2023 Roundl 20 25 18 27
Wildlife Area
Pmp';?:tow” Indiana  Present 2025 Round2 20 24 25 21
Bullard Lake
Fen Plant  Michigan  Absent 2023 Round2 17 34 13 25
Preserve
Oak Openings 1 prasent 2024 Round2 20 20 23 26

Metropark
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Foraging habitat at Grand River Heéreserveone of the highest scoring sites on
assessments completed during survelboto CreditDan Eatrl

Xeres Habitat
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Habitat Suitability Modeling

The final HSM foRPBBncluded two environmental variableannualmeantemperature (BIO1
% contribution = 0.71), and percent of open land cover within arh@€er radius (%
contribution = 0.29)Open land cover consisted of tiNe.CDand coves“developed,low
intensity’ ,devéloped,openspac€ ,grasslandherbaceous , pastdrehay’ Annual
mean temperature was fouhto have a unimodalelationshipwith and over 50% predicted
occupancy for RPBRcurringin areas with anean annuatemperaturefrom 7.1-10.2C(Figure
11). Percentage of open landcover increashd predicted suitability for RPBB rapidly until
reachingmaximumsuitabilityaround 70% open landcover within 100m of the observation
(Figure 1). The AUC for th& PBBASMwas0.82. Once the model evaluation was trained and
evaluation completed, the HSM was projected to Indidvieghigan, and Ohito determine
where on the landscape RPBB would be most ligetyr(Figurel2). Thefinal HSMfor ABB
included the environmental variablesnual mean temperaturéBlOZ1 % contribution = 47.2
temperature seasonalityBl0O4 % contribution = 10.5andopen land coveconsisting of the
same NLCD land classes of the RPBB matteh a 100meter radius (% contribution = 42.3)
and the model/AUCwas0.81 (Figures 3-14).

b
o 1.0
1.0 0.8
>
z 0.8 2 o6
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‘::0'6 g 04
T 04
0.2
0.2
0 0
0 10.0 20.0 0 50 100

% Cover within a 100-meter radius
Degrees C

Figurell. Variable response curves for variablesluded inrusty-patched bumble be&abitat
suitability model a: influence of annual mearemperature b: influence o6 open landcover
within 100-m radius.
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Figurel2. Visualization of results for habitat suitability model for Conservation Area®sof-patched bumble be¢rained on
observations fromllinois, Minnesotg and Wsconsin
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Figurel3. Variable response curves for variables includefinrerican bumble bebabitat suitability model. a: influence of annual
mean temperature; btemperature seasonality;: influence of % open landcover within @0radius.

36



Figurel4. Visualization of results for habitat suitability model Aonerican bumble be&
Indiana, Michigan and Ohio.
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DISCUSSION

From 20232025 MNFI conducted79bumble bee community surveys acrdsasliana,

Michigan, and Ohio af74 different sites. While these surveys did not detecy@opulations of

RPBBthey documentedseveralrare or decliningpumble beespeciesn each stateincluding

ABB(n =94across all statgsyellow bumble be€Bombus fervidugn=42 inMlI) andblack and

gold bumble beeBombusauricomu$ (n=54in MI) in Michigan, andhalf black bumble be&

Indiana (n=2InIN.Ohi o doesn’ t c u rlistedsgedieg otherahaRPBRBboty st at e
ABBdid occur at 5 sites (n = 24 general, bumble bee communitiesthis studywere

dominated bycommon eastern bumble bee, twepotted bumble bee, and browhelted

bumble bee which is consistent witprevious workn the region $trange and Tripodi 2018,

Rowe et al. 2023)

Across all states and years, bumble bee abundance and species richness were consistently
higher during the second survey round (late summer) compared to the first (early summer),
with mean richness increasing from 2.3 to 3.5 speciespereyand totalcounts of bumble

bee individualearly doubling in most caseBhis pattern reflects seasonal colony dynamics
early surveys primarily captured queens and initial workers, whereasdateeyscoincided

with peak worker activity and broader floral availgtlgi Community composition also shifted
markedly between roundsarly-seasoncommunitieswere dominated by species suchtam-
spotted bumble beandbrown-belted bumble beewhile lateseason surveys showed a strong
increase ircommon eastern bumble besnd greater representation of rare or declining
species, includingBB However, early season detections of rare species provide valuable
insightsinto important floral resources for the initial stages of colony developm&hese
findings underscore thanportance of multiround surveys for accurately characterizing
bumble bee communities and detecting species of conservation concern.

During bumble bee community surveyge found that wild bergamot was by far the most
common floral association for bumble bees, includiage or declinindbumble bee species
However, floral resource ugsiffered markedly between survey rounds, reflecting bloom
dynamics and speciespecific preferencedNative species including foxglove beardtongue, wild
white indigo, and common milkweeslere a preferred earlgummerforage By late season,

floral associations shifted strongly toward wild bergamot, which accounted for nearly half of all
foraging observations and was also the dominant resourceany of the habitats surveyeth
Michigan, where invasive plants such as spotted knapwE€ethtaurea stoebeand purple
loosestrife Lythrum salicaripwere more prevalent, these species became frequent forage for
common bees and occasionally for rare species. In contrast, Indiana and Ohio preserves
generally supported more intact native plant commiigs, reinforcing the value of habitat
management that promotes diverse native floral resources while limiting invasives. Controlling
invasives gradually arslipplementinghabitats withnative plant speciess critical to avoid

sudden forage loss and maintain continuity for bumble bee colonies, particularly those of
conservation concern.
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TheXercedhabitat assessments we conducted alkxshforidentifyingareas with high potential
suitable haltiat for bumble bees across étregion. The highesaverage scores were at sites in
Indiana(67.06), followed by Michigan (64.19) and Ohio (61.B2dhis study sitesvith ABB
presence tended to score higher, especially in Michigan (86 vs. 63.2) and Indiana (68.51 vs.
63.69),highlighting the relationship between habitat quality and documentation of rare
speciesin MichiganGrand River Fen ranked among thighestscoringsurveysn 2023 Round

2) and 2025Round?), illustrating both the importance déte seasorassessments and

potential within-year andyearto-yearvariability in habitat conditioa We suspect thathe
variability in scores at sites betwegearsreflects changes in environmental conditions, such as
early season temperature @rolonged droughtTherefore, while these assessments provide a
snapshot of the habitat at the time of our surveys, completing them multiple tiangsar and
across yearfor a siteinforms abetter understandingf site quality over time, which may be
particularly importantfor the presence of rare species.

Habitatsuitabilitymodels (HSM) for RPBB and A&ihd thatsuitable habitat for these species
may be driven bynultiple variables. For RPRiBedicted suitability was found to increase with
annualmeantemperatureto a maximum predicted suitability aP &€, after that point predicted
suitability decreases rapidiamerican bumble besimilarly hadoredicted suitability increasing
with average mean temperaturand seasonal temperatuneariation butpredicted habitat
suitability did not drop with increase@mperature past a certain point.hese findings are

similar to otherresearch that shows bumble bee community compositions are likely to change
with changes in temperature trendslemberger and Williams 2024).

Thesesuitabilitymodelsmay be used in tandem with then-site habitat assessments to
provide management recommendation goals for sites surveyatiguide future RPBB
conservationOur models found that opelandscapeshave higher predicted suitability for
RPBEnd ABBand as suclthese areas should beonservedvhenpossible However, to best
support RPBB and other rare bumble baesndividual site needs to be properly managed
ways that be most beneficial to bumble bee communiti@sl promote habités for bumble
bees yeatround. The findings from our surveygipportand habitatassessments allow us to
recommend severajuidelines to best support bumble bee populations

The results from our 2023025 bumble bee and habitat surveys can infdratitat

management at sites supporting bumble bee communiéied improve the quality of sites with
potential for rare speciedn general, management of these habitatsould focus on providing
continuous forage, controlling invasive species, enhancing nesting and overwintering resources,
and improving landscape connectivi§§ites need a diverse array of native flowering plants that
bloom from early spring through late fall to suppaolony development (Xerces 2017ISFWS
2021). Where gaps exist, managers should supplement with igeabtype plantings, including
species such as foxglove beardtongue aiild white indigo in spring; wild bergamot, common
milkweed, and rattlesnake masteEfyngium yuccifoliujnin midsummer; and goldenrods
(Solidago spp, blazing stard.{atris spp, and meadowsweetsSpiraea spp.in late summer

and fall (Rowe et al. 2023). Invasive species such as spotted knapweed and purple loosestrife
while used ly bumble bees, can displace native flora and reduce habitat resilience (Baskett et
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al. 2011). Their removal should be gradual or paired with immediate replacement by native
species to avoid sudden forage loss. Nesting and overwintering habitat is equally.critical
Managers should retain leaf litter, coarse woody debris, and areas of grass and thatch,
especially plants with hollow stems, to provide suitable sites for queens (USFWS 2021). Finally,
conservation efforts should extend beyond individual sites to the laqusscale by ensuring
high-quality habitats are withiloumble bee flightange (approximately 2km) teach other and
connected by intermediate forage patches such as pollinator gardens or roadside plantings. This
connectivity reduces stress on dispersing queens and workers and supports recolonization
potential for rare species, including the rusty patchmdnble bee (Mola and Williams 2025).

While noRPBBopulations were observed durirgyirveys we believe that continued

monitoring of bumble bee populations in Michigan and across this region will provide key
insights tobumblebee conservation. By identifying high quality bumble bee habitats in these
historic regions of RPBB occurrence, we can understand the pathways of potential RPBB
reintroduction andhelp guide management to improve and connect habitats. Furthermore, we
have found that bumble bee species, particularly rare or declining species, may not be observed
in eachsurvey at a site ands such repeat surveys, especially in high quality sites, are
warranted.Oursurveyscompleted at these sites have created a baseline of bumble bee
community compositions at these sites, and future conservation workerpgnd uporour

findings toconserve or study these bumble bee populatioRgyorous scientific surveys may

also be supplemented by observations made by community scierdisigpparent in our

habitat suitability model foABB Community science observations can help fill in the temporal

and spatial gaps left by researchers and inform conservation actions, such as floral resource and
habitat needs and timing of habitat management implementatiddommunity science

observations help bridge temporal and spatial gaps in research, providing critical insights for
conservation actions such as identifying floral resource and habitat needs, determining optimal
timing for habitat management, and assessiitg eccupancy and corridor connectivity.

Longterm recovery of the RPBB will require cooperation across state lines and between
multiple agenciesAdditional research is needed to identify and characterize the attributes of
high-quality habitats that can support RPBB and otherisk species, including factors such as
floral diversity, nesting resources, and landscape connectivity. A primary gib@& BEcovery

Plan is to increase RPBB populations across the broader landscape, which cannot be achieved
without ensuring that suitable habitats ekis t hr oughout the species’
includes restoring and managing native plant communities, reducing invasive species, and
creating a network of connected habitats that provide continuous forage and overwintering
resources. By integrating haat assessments, species distribution models, and targeted
management actions, conservation partners can work toward stabilizing pollinator communities
and reestablishing RPBB populations in Conservation Unit 3 and beyond.
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APPENDIX BEULL COUNTS OF BUMBLE BEE OBSERVATIRMIRAN RESOURBES

STATE ANBURVEROUND
Indiana Michigan Total
Round Round Round Round Round Round
1 2 1 2 1 2
Achillea millefolium 1 1 2
Agrimonia parviflora 2 2
Allium canadense 1 1
Allium cernuum 10 8 1 19
Amorpha canescens 12 1 13
Apocynum cannabinum 1 19 9 29
Asclepias incarnata 6 1 6 13
Asclepias syriaca 67 9 4 5 152 5 242
Asclepias tuberosa 1 2 1 5 14 1 24
Asparagus officinalis 2 2
Baptisia alba 146 38 18 1 12 215
Baptisia tinctoria 62 62
Berteroa incana 19 19
Blephilia ciliata 2 5 7
Calystegia sepium 1 1
Campanula americana 2 2
Carduus nutans 2 2
Ceanothus americanus 117 23 140
Centaurea stoebe 433 433
Cephalanthus occidentalis 3 3 6
Chamaecrista fasciculata 25 4 29
Cirsium arvense 3 4 2 6 15
Cirsium muticum 2 2
Cirsiumspp. 1 1
Cirsium vulgare 2 3 5
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Indiana Michigan Ohio Total

Round Round Round Round Round Round
1 2 1 2 1 2

Convolvulus spp. 16 16

Cornus sericea 1 5 2 8

Dalea purpurea 31 1 32

Dasistoma macrophylla 2 2

Desmodium canadense 1 4 5

Desmodium paniculatum 2 2

Digitalis purpurea 1 1

Dipsacus lacinatus 8 8

Echinacea paradoxa 4 9 13

Erigeron annuus 1 1

Eutrochium maculatum 12 3 15

Filipendula ulmaria 1 1

Frangula alnus 2 2

Helianthus divaricatus 7 1 8



Indiana Michigan Ohio Total

Round Round Round Round Round Round
1 2 1 2 1 2

Helianthusspp. 1 1

Hypericum perforatum 5 14 30 13 3 65

Iris versicolor 5 5

Lamiumspp. 4 4

Leonurus cardiaca 1 100 101

Liatris aspera 1 1

Liatris spicata 6 4 98 108

Linaria vulgarius 2 2

Lobularia maritima 1 1

Lotus corniculatus 12 1 9 22

Lupinusspp. 1 1

Lythrum salicaria 33 486 1 520

Melilotus officinalis 16 6 22

77



Indiana Michigan Ohio Total

Round Round Round Round Round Round
1 2 1 2 1 2

Monarda punctata 2 10 35 47
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Prunella vulgaris

Pycnanthemum spp. 2 2

Pycnanthemum virginianum 35 52 41 128

Ratibida pinnata 12 24 93 129
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Rosa blanda

Rosa multiflora 1 1 2

Rosa setigera 1 1 24 26



Indiana Michigan Ohio Total

Round Round Round Round Round Round
1 2 1 2 1 2

Rubus allegheniensis 1 1

N
N

Rubus occidentalis

Rudbeckia hirta

[N
[N
[N
w

~
©
N
w
-
\l
al
I
o
IS
(o2}

Securigera varia 243

[EnY
-

Silene latifolia

[
N
w

Silphium integrifolium

a1
[¢)]

Silphium perfoliatum

o]
-
w
SN
N
ol

Silphium terebinthinaceum

[EY
N
w

Solanum dulcamara

[EY
-

Solidago juncea

w
o
a1
[
a1
[
o

Spiraea alba

N
N

Toxicodendron vernix

N
o)
=
w
[
N
w

Tradescantia virginiana 1
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Indiana Michigan Ohio Total

Round Round Round Round Round Round
1 2 1 2 1 2

Trifolium campestre 3 3

Trifolium pratense 37 4 4 1 91 38 175

Triosteum spp. 1 1
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Verbascum blattaria

N

Verbena hastata 40 42
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Verbena stricta 2

Vernoniaspp. 2 2

~

Veronicastrum virginicum 123 36 166

Vicia villosa 32 96 1 129
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APPENDIX C: FURESULTS OF XERAABITAT ASSESSMERTB/PLETED FOR EACH
SURVEY FROM 262325

2023 2024 2025

Round 1 Round 2 Round 1 Round 2 Round 1 Round 2

Indiana
Barnes Nature Preserve 72 59
Biesecker Prairie Nature 83 84 59 61 68 66
Preserve
Conrad Savanna Nature 88 75 65 69 64 60
Preserve
Coulter Nature Preserve 82 71 10
Cressmoor Prairie Nature 91 79 59 65 63 75
Preserve
Dunes Prairie Nature Preserv 90 71
Fisher Oak Savanna Nature 72 77 63 76 46 48
Preserve
Gibson Woods Nature Preserv 57 86 68 10
Goose Pond Fish and Wildlife 9 80
Area
Granville Sand Barrens Natur: 64 79 64 74 67 76
Preserve
Hoosier Prairie Nature Preserv 66 74 61 70 50 65
Ivanhoe Dune and Swale 66 68 10 62 48
Nature Preserve
Kankakee Sands 80 77 64 73
Lowe Prairie 73 79 53 64 54 60
McCloskey's BuL g 79 67 72 69 67
Nature Preserve
Merry Lea Nature Preserve 82 84 42 45 65
Mongoquinong Nature 70 55 43 70 32 58
Preserve
NIPSCO Savannha 67 64 70 73 72 49
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2023 2024 2025
Round1l Round2 Roundl Round2 Roundl Round?2
Ober Savanna Nature Presen 72 60 71 62 45
Pine Station Nature Preserve 78 73
Prophetstown Fen 74 56 61 70 63 90
Redtail Nature Preserve 71 73
Seidner Dune and Swale Natu 78 75 68 73
Preserve
Smith Cemetery Nature 81 87 56 68 59 64
Preserve
Spinn Prairie Nature Preserve 86 74 60 67 56 68
Springfield Fen Nature Presen 65 84
Stoutsburg Savanna Nature 84 93 7 62
Preserve
Tefft Savanna Nature Preserv 74 51 58 67 76 71
Michigan
Algonac State P_ark Blazing St 52 68
Prairie
Augusta Floodplain 74 80 85 56 74 65
Big Valley Nature Sanctuary 59 88 78 52 67
Bullard Lake Fen Plant Preser 55 89 78 41 45 64
Calla C Burr Memorial Nature 65 61 47 72
Sanctuary
Chipman Nature Preserve 77 80 72 49 56
Dolan Nature Sanctuary 57 76 43 43 47 69
Dowagiac Woods Nature 59 62 49 51 a1 50
Sanctuary
Goose Creek Grasslands 72 72 65 59 63 63
Grand River Fen 78 94 81 86 91
H.E. Hardy Memorial Nature 47 70 40 50 73
Sanctuary
Hidden Pond Preserve 80 80 55 47 47 64
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2023 2024 2025
Round 1 Round 2 Round 1 Round 2 Round 1 Round 2
Ives Road Fen 76 76 71 71 49 67
Jeptha Lake Fen 79 45 55 59
Mc Coy’ s Cr e 48 55 55 50
Nan Weston Nature Preserve i 59 66
Sharon Hollow
Newaygo Prairie 52 72
Paw Paw Prairie Fen 79 74 74 75 66 74
Petersburg State Game Area 62 81
Portman Nature Preserve 55 54 71 60 46
Sand Creek Preserve 70 70 66 70 54 56
Tamarack Swamp Preserve 49 80 80 78 71 88
WauKeNa, William Erby Smitt 73 37 a1 43
Preserve
Wolf Tree Nature Trails 55 69 74 78 54 75
Ohio
Adams Lake Prairie State 56 74 a1 51 59
Nature Preserve
Brinkhaven Oak Barrens Stat: 60 38 38
Nature Preserve
Campbell State Nature 69 67 94 58 80
Preserve
Chaparral Prairie State Nature 74 76 85 69 68
Preserve
Daughmer Prairie Savanna 50 70 63 69 57 54
State Nature Preserve
Erie Sand Barrens State Natui 60 54 a1 43 54
Preserve
Fallen Timbers Battlefield 61 38
Goode Prairie State Nature 68 83 16 80 51 50

Preserve
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2023 2024 2025
Round1l Round2 Roundl Round2 Roundl Round?2
Great Egret Marsh Preserve 68 73
Irwin Prairie State Nature 72 68 7 74 63 81
Preserve
Kitty Todd State Nature 53 72 68 63 58 70
Preserve
Mancy Wilkins Tract 58 79 85 64 77
Morris Reserve 75 55 61 64 73
Muck Farm 40 37 55 34 74
Oak Openings Metropark 42 70 89 70 87
Plum Run Prairie State Nature 72 69 76 16 63 56
Area
Providence Metropark 35 68 50 57 47 68
Secor Metropark 43 70 65 68 60 80
Side Cut Metropark 66 30 62 31 64
Springville Marsh State Nature 77 59 76 36 38 64
Preserve
Sweet Arrow Reserve 78 55 61 60 70
Zimmerman Prairie State 62 72 6 49 44 52

Natural Area
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