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Executive Summary

In 1998, Michigan Natural Features
Inventory (MNFI) initiated a multi-year project
to conduct biological inventories for the
conservation of Great Lakesislands. The
fundamental goal of this project isto
systematically examine selected Great Lakes
islands, compile comprehensive information on
natural features and significant biodiversity
areas, and then convey thisinformation in the
most useful form for landowner education and
conservation planning purposes. Thefirst year
of the project focused on biological inventories
in the Beaver Island archipelago (Beaver and
Garden islands in Charlevoix County) and a
selective floristic survey of several islands within
the Garden Peninsula group (Poverty, Summer,
and Little Summer islands in Delta County). In
year two, we continued inventories within the
Beaver Island archipelago and also conducted
inventory work in northern Lake Huron, focusing
on BoisBlanc Isand
(Mackinac County), Marquette and La Salle
islands within the Les Cheneaux chain
(Mackinac County), and Drummond Island
(Chippewa County). In addition, a prototype
conservation planning workshop was held on
Beaver Island for residents and other island
stakeholders.

In 1999, animal surveys were conducted on
Beaver, Garden, and Bois Blanc islands,
focusing on migratory and breeding birds, rare
insects, and selected reptiles. Overall, 133
different bird species were observed; 108 species
were observed during spring migration and 109
species were observed during summer breeding
season. Fifty-one species were classified as long-
distance migrants, 55 species were classified as
short-distance migrants, and 27 species were
classified as resident taxa. Mean bird abundance
during spring migration was greater on Bois
Blanc Island when compared to Beaver and
Garden islands; species richness was greater on
Beaver and Bois Blanc islands than on Garden
Island. Mean bird abundance during the summer
breeding season was greater on Bois Blanc
Island when compared with Beaver and Garden
islands; species richness during the summer
breeding season was dlightly higher on Bois

Blanc Island than on the other two islands. A
quantitative assessment of habitat use by
migratory birds was conducted via selected point
count censusing stations. During spring
migration, a greater number of individuals and
bird species were recorded near cobble
shorelines bordered by coniferous forest, or near
an inland lake or wetland.

With regard to rare bird species, no piping
plovers were observed on Beaver Iand at a
previously known site near McCauley Point.
Common loon was recorded at several locations
on Beaver Iland and at one Bois Blanc Island
site. Red-shouldered hawks responded to taped
calls and were observed or otherwise heard at
several sites on Bois Blanc Island. Additional
rare bird observations include bald eagle (Beaver
and Bois Blanc idands), American bittern (Bois
Blanc and Beaver idands), caspian tern (Bois
Blanc and Beaver islands), common tern (Bois
Blanc Iland), osprey (Beaver and Garden
islands), Northern harrier (Beaver Island),
Forster’s tern (Beaver 1sland), common moorhen
(Beaver idland), and merlin (Beaver and Garden
islands).

In other animal surveys, no aweme borer
moths were found on Beaver Island at McCauley
Point, site of the only known observation for this
extremely rare taxon in Michigan. New
populations of the endemic Lake Huron locust
were found at all three sites surveyed on Beaver
island; no sites were identified on Bois Blanc
Idand, where little suitable habitat was found.
Suitable habitat for the federal endangered
Hine's emerald dragonfly was identified on Bois
Blanc Iland, where it was subsequently learned
that a researcher had documented new locations
for this species just prior to the MNFI inventory.
No Eastern massasauga rattlesnakes were
observed during limited meander surveys on
Bois Blanc Island, although a resident population
likely remains extant, based on recent
observations of idand residents.

Aquatic surveys focused on four inland lakes
and two streams on Beaver Island, and included
dedicated surveys to determine the status of the
deepwater pondsnail. No extant locations of the
pondsnail were observed. SCUBA survey of Fox
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Lake concluded that reports of this species there
arelikely in error, based on the apparent absence
of suitable habitat. No rare or sensitive taxa
were identified during these brief aguatic
surveys. It was concluded that the aquatic
systems of Beaver Idand are notably unique;
thereis striking ecological diversity among the
lakes for the relatively small geographic area
represented.

Plant and natural community surveys were
conducted on all of the 1999 island study sites.
Numerous new plant and community
occurrences were documented, and many
previously known occurrences were located and
updated with current status information. For
Beaver Idand, four new natural community
occurrences (one of open bog, two of mesic
northern forest, one of dry-mesic northern forest)
were documented. Fourteen previously known
occurrences of plant species were located and
updated (two of dwarf lake iris, one of
Pumpelly' s brome grass, three of Pitcher’s
thistle, three of Lake Huron tansy, one of ram’s
head ladyslipper orchid, two of butterwort, one
of beauty sedge, and one of Michigan monkey-
flower). On Garden Island, eight new
occurrences were documented (one of northern
wet meadow, two of Great Lakes marsh, one of
Houghton’ s goldenrod, two of northern fen, and
two of beauty sedge). Five previously
documented occurrences were relocated and
updated (one of boreal forest, one of butterwort,
two of Pitcher’sthistle, one of mesic northern
forest). On Hog Island, five new occurrences
were documented (one of northern fen, one of
forest-dune swale complex, one of Great Lakes
marsh, one of dwarf lakeiris, and one of
hardwood swamp). Two previously known
occurrences were relocated and updated (one of
Pitcher’ s thistle, one of dry-mesic northern
forest). On Marquette and La Salleislandsin the
Les Cheneaux chain, nine new occurrences were
documented (three of beauty sedge, one of
northern fen, two of boreal forest, one of dwarf
lakeiris, one of yellow pitcher-plant, and one of
open dunes). Two previously known
occurrences were relocated and updated (one of
dwarf lake iris, one of Great Lakes marsh).
Lastly, on Drummond Island, two new
occurrences were documented (one of slender

cliff-brake, one of dry non-acid cliff), and one
previously known occurrence was relocated and
updated (wall-rue).

As part of this project, all natural features
occurrences within the Beaver I1sland archipelago
were digitized for spatial representation within a
Geographic Information System (GIS) following
transcription, updating, and data processing for
the statewide Biological and Conservation
Database (BCD). Sitesincluded known
locations on all significant islands within the
archipelago, including Beaver, Garden, High,
Hog, Squaw, Whiskey, and Trout islands as
necessary.

A prototype conservation planning workshop
was designed and conducted for Beaver Island.
A community-based approach was selected, in
order to allow residents and other important
stakeholders to determine what types and levels
of MNFI data they would like, what form or
formsit might take, and how to use the available
information most effectively. Ultimately, instead
of one conservation planning workshop, MNFI
developed and organized one presentation as part
of an annual meeting and then conducted an
interactive workshop, the latter open to all
Beaver Island residents and interested parties. A
presentation was given during the 1999 annual
meeting of the Beaver Island Property Owners
Association (BIPOA), the most active group
within the community. Approximately 100
people attended the annual meeting. The
interactive workshop, open to all residents and
stakeholders and held in August, was entitled
“Preserving the Natural Resources and
Community Character of Beaver Idand”. The
latter workshop was prepared and conducted
with the assistance of the Land Information and
Access Association (LIAA). Fundamental
findings and recommendations of the workshop
included developing an arrival guide to inform
new residents and visitors about the unique
natural and cultural features on Beaver Island
and surrounding area, and how to be good land
stewards. It was also suggested that a user-
friendly electronic kiosk be installed, along with
instructive brochures for dissemination. Lastly,
and perhaps more importantly, a suggestion was
made to integrate natural features information
collected by MNFI and others with the current
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values of islanders into the comprehensive
master planning process for each of theisland’s
two townships.
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Introduction

This progress report presents the results of
year two of a multi-year project to conduct
systematic inventories of selected Great Lakes
island groups, followed by conservation planning
efforts. Asnoted previously (Penskar et al.
1998), a considerable portion of the biological
diversity unique to the Great Lakes region is
found on islands. Soule (1993) stated that
“nowhere else does the combination of vast,

i nterconnected, mid-continental bodies of
freshwater and such a number of variety of
islands occur.” Thus, the nearly 600 islands
contained within Michigan’'s borders comprise a
critically important part of this freshwater
landscape, owing to their richnessin variety of
geography, geological origin, indigenous and
non-indigenous human history, and biodiversity.

Over the past two decades Michigan Natural
Features Inventory (MNFI) has surveyed
numerous natural communities and rare species
found on or allied with Great Lakesislands. This
extensive work was described in part by Soule
(1993) and was detailed in last year’s progress
report (Penskar et al. 1998), and therefore will
not be repeated here. Conducting comprehensive
biological inventories on Great Lakesislandsis
both timely and crucial to future conservation
planning, as reflected in the findings and
recommendations of The State of the Great
Lakes Island Report (Vigmostad 1999).
Vigmostad reports the proceedings of a 1996
U.S-Canada Great Lakes islands workshop

convened by the Great Lakes Island Project
(Department of Resource Development,
Michigan State University) to determine the state
of Great Lakes islands and elucidate potential
conservation strategies. Among the three
fundamental findings of the workshop was a
recommendation for governments and other
entities to support island and archipelago
conservation, and to that end, to base
conservation planning on “good” (i.e. sound)
scientific information. Comprehensive
inventories are thus critical to building the strong
base of scientific knowledge upon which
conservation strategies are dependent.

In this compilation of our second-year
efforts, we provide the results of the completion
of biological inventories for the principal islands
of the Beaver archipelago selected for surveys,
consisting of Beaver, Garden, and Hog islands.
We also provide a description and summary of a
prototype island conservation planning workshop
given on Beaver Island to key island
stakeholders. Included within this report are also
the results of biological inventories conducted
variously by zoologists, botanists, and ecologists
in northern Lake Huron, where we initiated
surveys on Bois Blanc Island, selected islands
within the Les Cheneaux archipelago, and the
eastern shoreline of Drummond Island. Asinthe
first year progress report, a preliminary
identification of important biodiversity areasis
presented in the conclusions section.

Organization of Report

This report has been organized according to
the various inventory efforts within the
aforementioned sites, followed by a summary of
the conservation planning activities completed
for Beaver Island. Biological inventoriesin 1999
consisted of the following types: animal surveys,
with an emphasis on migratory birds and rare
invertebrates; plant inventories, focusing on
Great Lakes shoreline endemics and the
identification of intact coastal and interior
habitats, natural community surveys,
emphasizing the delineation and assessment of

high quality natural communities; and lastly,
aquatic ecology surveys, with afocus on the
inland lakes and streams on Beaver Island and an
emphasis on verifying historic occurrences of
rare snails, in addition to general aguatic surveys
to determine biodiversity potential. Methods,
results, and discussion are provided separately
for each of the aforementioned components. The
report concludes with an assessment of
significant biodiversity areas and a brief
description of the projected and ongoing work
for year 2000 surveys.
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The Study Areas

In northern Lake Michigan, the study sites
for the second year of island inventory included
Beaver, Garden, and Hog islands, three of
principal islands within the Beaver Island group
in northeast Lake Michigan (Figure 1). Located
approximately 19 miles west of its nearest point
in Emmet County on the Lower Peninsula
mainland, Beaver is the largest of these islands,
covering approximately 37,000 acres. Several
thousand acres of the southern half of theisland
occur within the Mackinac and Jordan River
State Forests. Public land thus comprises the
majority of thisregion of theidand. Tothe
north, about 1.25 miles at its closest point, lies
Garden Idand, the second largest of the group,
covering approximately 4,400 acres and
occurring entirely within the Beaver I1slands State
Wildlife Research Area (WRA). Hog Island,
which lies approximately 3 miles east of Garden
Island, also occurs within the WRA, and is more
than 2000 acresin size. The remaining islands
of the Beaver archipelago, which were not
visited during this inventory, are Gull, Hat, High,
Squaw, Trout, and Whiskey idands, variously
|ocated to the east, west and south of Beaver and
Garden islands. These islands range in size from
about 11 to more than 3,500 acres.

In northern Lake Huron, the study sites
consisted of Bois Blanc Island, Marquette and La
Salleislands in the Les Cheneaux group, and
Drummond Island (Figure 2). Bois Blanc Island
isthe largest island within the Straits region,
located immediately east of the Straits of
Mackinac and covering approximately 24,000
acres. A significant portion of Bois Blanc
consists of state land within Mackinaw State
Forest. The Les Cheneaux islandsliein the
vicinity of Hessel and Cedarville, approximately
20 miles northeast of the Straits. Theidands are
largely private with the exception of Government
Idand, which is within the Hiawatha National
Forest. Marquette Iland isthe largest island
within the Les Cheneaux group, covering
approximately 4000 acres in the western portion
of theisland group. La Salle Isand, which lies
immediately east of Little La Salle Island and
Marguette Island, covers approximately 1200
acres. Drummond Island, exceeded only by Idle
Royale in size, is the easternmost point of
Michigan’s Upper Peninsula and covers more
than 83,000 acres. A significant portion of
Drummond Island lies within Lake Superior
State Forest.
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Methodsfor Animal Surveys

Neotropical migratory birds and rare inver-
tebrates endemic or largely restricted to the Great
Lakes region were the primary targets of animal
surveys on Beaver, Garden and Bois Blanc
Islands (Figures 1,2,3,5). In addition, surveys for
the Eastern massasauga rattlesnake and red-
shouldered hawk were conducted on Bois Blanc
Island. The Natural Heritage Biological and
Conservation Database (BCD) was consulted for
known occurrences of rare animal species
associated with theseislands. Information on
various species was gathered by consulting
expert zoologists and wildlife biologists, perti-
nent unpublished reports, and a variety of
published sources. Survey sites for each target
species or group were selected based upon
historical occurrence records, air photo inter-
pretation, current landcover maps, and by
consulting with individual s knowledgeabl e about
theidands floraand fauna. MNFI ecologists

The Great Lakes shorelines serve as
important migration corridors for large
concentrations of migrant landbirds (Beebe
1933, Perkins 1964, Hussel et al. 1992). Great
Lakes islands may act as focal points for
migratory birds which tend to accumulate near
ecological barriers (Moore and Simons 1992).
Scharf (1996) suggested three possible reasons
that Great Lakes islands are attractive to
Nearctic-Neotropical birds as well as short
distance migrants including:

1) Nocturnal migrants that find themselves over
open water at dawn seek the nearest land.

2) Idands often represent northward extensions
of the mainland and are included in the flight-
path north by internal orientation mechanisms of
birds and stochastic events of weather patterns.
3) Islands are the intended destination of
migratory species that regularly nest on the
islands.

Scharf (1973) documents large numbers of
passerines moving along the shorelines of North
and South Manitou and South Fox Islands as part
of avery large and important flyway. He
remarks that it is surprising that Beaver Island

and botanists also identified potential survey
sites. A field schedule was devel oped based on
prior Michigan observation and collection dates
for each animal group or species and the extent
of suitable habitat. Survey techniques varied
according to species groups and are described in
the following sections. Incidental observations
of listed species, which have been designated
under the federal and/or state Endangered
Species Acts as endangered, threatened, or
special concern status, were noted by all project
staff when they occurred. Data from all
sightings of listed animal species were recorded
on MNF field forms, including numbers of
individual s observed and the extent and quality
of occupied habitat. These data were then
entered into the statewide BCD. All birds species
observed during spring and summer island visits
were also recorded.

has not been documented as an important
migration area. Although previous studies have
recorded the avifauna of Beaver Island (Hatt et
al. 1948, Drew and Phillips 1964, Mahan 1969,
Grudzien 1979), this survey further elucidates the
role that Beaver Island and other islandsin the
Beaver archipelago may play in providing critical
stopover habitat to migratory birds.

Ewert and Hamas (unpubl. data) in their
1993 study, document the importance of the
immediate shoreline along the northern shore of
Lake Huron as critical stopover habitat for
Neotropical migratory birds. They found that
this cobble shoreline habitat provides an
important food source, in the form of aquatic
midges, to spring migrants that arrive before
terrestrial insects are abundant. It would thus
seem logical that Bois Blanc Island, located just
south of this study area, would aso provide
important stopover habitat to migratory
songbirds.

Bird counts using the point count method
were conducted using standard methodology as
outlined by Ralph et al. (1993, 1995). All birds
seen or heard within a 50-meter radius were
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tallied for 5 minutes during spring migration and
for 10 minutes during the breeding season. Birds
seen or heard outside the 50-meter radius circle
were noted also. Point counts were conducted at
thirty-four different sites on Beaver 1dand,

fifteen sites on Garden Island, and thirty-four
sites on Bois Blanc Island in a variety of habitats
(Figure 2,3,5).

Spring bird counts were conducted between
sunrise and 1200 hr on 11-12 May 1999 on
Garden Idand, 13-15 May 1999 on Beaver
Island, and 11-14 May 1999 on Bois Blanc
Island. Breeding bird counts were conducted
between sunrise and 1000 hr on 13-15 June 1999
on Beaver Idand, 16-17 June 1999 on Garden
Island, and 15-18 June 1999 on Bois Blanc
Island. All counts were conducted when there
was no precipitation and little or no wind.
Surveys began immediately after the observer
arrived at the location. Field staff conducting the
point counts were able to identify Michigan birds
by sight and sound. Point counts were conducted
at least 250 m apart to ensure that each bird was
counted only once. Standard field forms for
point counts were used.

Overall mean bird abundance was
calculated by dividing the total number of birds
observed within 50 m at each of the point count
stations by the total number of stations censused
on each idand. Species richness was cal cul ated
by dividing the total number of species recorded
at each of the point count stations by the total
number of stations censused on each island.

The Hine's emerald dragonfly
(Somatochlora hineana) is an extremely rare
dragonfly listed as federally endangered in
January 1995. This speciesis currently known to
persist in seven populations at a variety of sites
in lllinois, Wisconsin, and Michigan (Cuthrell
pers. comm). Hine'semerald was first
documented in Michiganin 1997. Sincethis
time, three distinct populations at a number of
sites have been found in Michigan in the Upper
Peninsula, Bois Blanc Island, and the Northern
Lower Peninsula. The Hine's emerald dragonfly
is thought to be restricted to wetland habitats
characterized by thin soils over dolomite bedrock

Dominant species were identified by calculating
the total number of observations for each species
at each of the point count stations by the total
number of stations censused on each island.

The federally endangered piping plover
(Charadrius melodus) is known to occur on
Beaver ISland. Areas of cobble beach habitat
along Donegal Bay at McCauley Point and at
M cFadden Point where piping plovers have a
history of occurrence were surveyed between 13-
15 May 1999 and again between 13-15 June
1999. Other historical piping plover sites on the
island were not surveyed.

The state threatened common loon (Gavia
immer) is known from Beaver and Bois Blanc
Islands. Observations were made at inland lakes
on these islands to determine if loons were
feeding or nesting at these locations.

On Beaver, Garden and Bois Blanc islands,
surveys for the state threatened red-shouldered
hawk (Buteo lineatus) were conducted in areas
of appropriate habitat. Standard methodology
outlined by Kennedy and Stahlecker (1993) was
used. Taped conspecific red-shouldered hawk
calls were broadcast with a predator caller 3
times: at 60 degrees for 10 seconds, 180 degrees
for 10 seconds, and 300 degrees for 10 seconds.
This was followed by 30 seconds of listening.
This calling sequence was repeated 3 times at
each calling station. When hawks responded to
the taped calls, observers intensively searched for
birds and/or a nest in the direction the call was
initially heard.

Insects

with marshes, seeps, and sedge meadows (U.S.
Fish and Wildlife Service 1999). Meander
surveys were conducted for this species by
walking through suitable habitat during the
appropriate time of year on Bois Blanc Island on
27-28 July 1999 along the northern shore,
eastern shore, and along the edges of Twin Lake
East and Thompson Lake.

The aweme borer (Papaipema aweme) isan
extremely rare noctuid moth known from only
four sites globally. It was collected in 1925 on
Beaver Island (Moore 1930), and has not been
documented since, despite a survey in 1987 and
1988 (Profant 1991), and an MNF survey on
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Beaver Idland in 1998 (Penskar et al. 1998). No
rangewide surveys have been conducted for this
species and thisis the only known Michigan
record. Virtually nothing is known about the life
history of thistaxon. Based on collection
locationsit is believed to be associated with the
dune formations of |akes (present day or glacial)
or adjacent wetlands (Profant 1991).

Blacklighting for Papai pema aweme was
conducted using standard light trapping methods
at McCauley Point on Beaver Island on 11
August 1999 located on the west side of the
idand. Thissiteislocated adjacent to dune
formations and a variety of microhabitats |ocated
within these dune communities were targeted.
Light trapping was conducted with a standard
1500-watt mercury-vapor light and a 15-watt UV
blacklight powered by portable Honda generator.
A 2 x 2 meter metal conduit frame supporting a
large white sheet was used as a collecting
surface.

The collection period started at sunset (about
2000 hr) and lasted for 4 - 6 hr. Insects collected
from the sheet were transferred to an ethyl
acetate-charged killing jar and later transferred to
azip-lock plastic bag and placed into a cooler.
Bagged samples were then frozen until they
could be processed. At alater date, insects were

identified and prepared following standard insect
collection techniques. Prepared specimens were
identified to genus or species using published
references.

The Lake Huron locust (Trimerotropis
huroniana) is a Great Lakes endemic known only
from high quality, sparsely vegetated coastal
sand dunes of Michigan, Wisconsin, and
Ontario. Itispresently listed as state threatened
and has been recommended to the U.S. Fish and
Wildlife service for consideration as a federally
listed species. Populations of the Lake Huron
locust were documented at eight locations on
Beaver Island in 1998. This year inventories
were expanded to include additional siteson
Beaver Island not previously surveyed as well as
surveys in suitable habitat on Bois Blanc Island.
Surveys were conducted on 12 August 1999 on
Beaver Idand at Lookout Point, Bonner's
Landing, and Little Iron Ore Bay and on 27 July
1999 on Bois Blanc Iland along the north shore
between Pt. Catoosh and Pt. Detachee. Surveys
were conducted by walking through areas of
suitable habitat and searching for adults. At new
locations, voucher specimens were collected with
an aerial net.

Reptiles

The Eastern massasauga rattlesnake
(Sistrurus catenatus catenatus) is currently listed
as a species of special concern in Michigan due
to loss of its preferred habitat and human
persecution. These snakes occupy shrubby or
marshy lowlands that are immediately adjacent
to open uplands and use both habitats at different
times of the year (Harding 1997). In the past,
massasauga rattlesnakes were reportedly
common on Bois Blanc Iland. They are disunct

from Lower Peninsula populations, are at the
northern limit of their range, and achieve alarger
size on the idland than anywhere within their
range. The Snake Island wetland complex, a
small peninsulathat is a designated State Natural
Area, isthought to provide the most important
habitat for massasaugas on theisland (Taylor
1995). Meander surveys were conducted in
appropriate habitat on 11-14 May 1999 and 15-
18 June 1999 on Bois Blanc Island.
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Results of Animal Surveys

Birds

One hundred thirty-three different bird
species were observed as part of this study
during spring migration and the summer
breeding season (Table 1). One hundred
eight different species were observed during
spring migration and one hundred nine
species were observed during the summer
breeding season. Fifty-one species can be
classified as long distance migrants (birds
that winter south and breed north of the
Tropic of Cancer). Fifty-five species are
short distance migrants (birds that winter in
the southern U.S. and northern Mexico and
breed in the U.S. and Canada). Twenty-seven

species can be considered residents (birds
that winter and breed in the same region).

During spring migration surveys
seventy-six bird species were observed on
Beaver Island, sixty-three bird species were
observed on Garden Island and seventy-eight
bird species were observed on Bois Blanc
Island. During the summer breeding season
surveys, eighty-nine bird species were
observed on Beaver Idand, fifty-eight bird
species were observed on Garden Island and
seventy-four bird species were observed on
BoisBlanc Island (Table 1).

Table 1. Bird Species Recorded During Migration and Breeding Seasons on Beaver Isand,
Garden Island, and Bois Blanc Idand, Charlevoix County, and M ackinac County Michigan,

1999.

Common Name Scientific Name Beaver Garden Bois Blanc
Long Distance Migrants:

Pied-billed Grebe Podilymbus podiceps

Osprey (T) Pandion haliaetus B B

Merlin (T) Falco columbarius B M

Spotted Sandpiper Actitis macularia B
Caspian Tern (T) Serna caspia MB B
Common Tern (T) Serna hirundo B
Forster’s Tern (SC) Serna forsteri B

Common Nighthawk Chordeiles minor M
Whip-poor-will Caprimulgus vociferus B

Ruby-throated Hummingbird Archilochus colubris B B B
Eastern Wood Peewee Contopus virens B B B
Willow Flycatcher Empidonax traillii MB
Least Flycatcher Empiodonax minimus M MB MB
Great Crested Flycatcher Myiarchus crinitus B B

Eastern Kingbird Tyrannus tyrannus B M MB
Bank Swallow Ripariariparia M

Barn Swallow Hirundo rustica MB

Veery Catharus fuscescens B MB B
Swainson’s Thrush Catharus ustulatus B M B
Wood Thrush Hylocichla mustelina B

Gray Catbird Dumatella carolinensis MB M MB
Blue-headed Vireo Vireo solitarius M MB
Philadel phia Vireo Vireo philadel phicus M
Red-eyed Vireo Vireo olivaceus MB B MB
Tennessee Warbler Vermivora peregrina M

Orange-crowned Warbler Vermivora celata M
Nashville Warbler Vermivora ruficapilla MB MB MB
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Common Name Scientific Name Beaver Garden Bois Blanc
Northern Parula Parula americana MB B MB
Y ellow Warbler Dendroica petechia B B MB
Chestnut-sided Warbler Dendroica pensylvanica M M B
Magnolia Warbler Dendroica magnolia MB M MB
Cape May Warbler Dendroica tigrina M M B
Black-throated Blue Warbler Dendroica caerulescens MB MB
Black-throated Green Warbler  Dendroica virens MB MB MB
Blackburnian Warbler Dendroica fusca B M MB
Palm Warbler Dendroica palmarum M
Bay-breasted Warbler Dendroica castanea M M
Black-and-white Warbler Mniotilta varia MB MB MB
American Redstart Setophaga ruticilla MB B MB
Ovenbird Seiurus aurocapillus MB MB MB
Northern Waterthrush Seiurus noveboracensis M M MB
Mourning Warbler Oporornis philadelphia M M
Common Y elowthroat Geothylpistrichas MB B
Wilson's Warbler Wilsonia pusilla M
Canada Warbler Wilsonia canadensis B
Scarlet Tanager Piranga olivacea B B B
Chipping Sparrow Soizella passerina MB MB MB
Clay-colored Sparrow Spizella pallida B
Rose-breasted Grosbeak Pheuticus ludovicianus MB B MB
Indigo Bunting Passerina cyanea B B
Bobolink Dolichonyx oryzivorus B

Short Distance Migrants.

Common Loon (T) Gavia immer MB B B
Double-crested Cormorant Phalacrocorax auritus MB MB MB
American Bittern (SC) Botaurus lentinginosus B M
Great Blue Heron Ardea herodias MB MB MB
Green Heron Butorides virescens B
Turkey Vulture Cathartesaura MB MB M
Canada Goose Branta canadensis MB MB
Northern Pintail Anas acuta M

Ring-necked Duck Aythya collaris B

Hooded Merganser Lophodytes cucullatus M
Common Merganser Mergus merganser M M MB
Red-breasted Merganser Mergus serrator B MB

Northern Harrier (SC) Circus cyaneus M

Red-shouldered Hawk (T) Buteo lineatus MB
Red-tailed Hawk Buteo jamaicensis B MB

Virginia Ralil Ralluslimicola M

Sora Porzana carolina MB B

Common Moorhen (SC) Gallinula chloropus B

Sandhill Crane Grus canadensis MB M
Killdeer Charadrius vociferus MB MB MB
Greater Yellowlegs Tringa melanoleuca M

Lesser Yellowlegs Tringa flavipes M M

Common Snipe Gallinago gallinago MB MB MB
American Woodcock Scolopax minor MB MB M
Mourning Dove Zenaida macroura MB M MB
Belted Kingfisher Ceryle alcyon MB M

Y ellow-bellied Sapsucker Spohyrapicus varius MB MB MB
Northern Flicker Colaptes auruatus MB MB MB
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Common Name Scientific Name Beaver Garden Bois Blanc
Eastern Phoebe Sayornis phoebe B M
Tree Swallow Tachycineta bicolor MB MB MB
Brown Creeper Certhia americana MB B MB
House Wren Troglodytes aedon B

Winter Wren Troglodytes troglodytes MB MB MB
Ruby-crowned Kinglet Regulus calendula M M
Blue-gray Gnatcatcher Polioptila caerulea M
Eastern Bluebird Saliagalis MB

Hermit Thrush Catharus guttatus MB B B
American Robin Turdus migratorius MB MB MB
Brown Thrasher Toxostoma rufum MB MB

Y ellow-rumped Warbler Dendroica coronata MB MB MB
Pine Warbler Dendroica pinus MB MB
Eastern Towhee Pipilo erythrophthalmus M MB
Clay-colored Sparrow Soizella pallida M

Savannah Sparrow Passerculus sandwichensis MB

Song Sparrow Mel ospiza melodia MB MB MB
Swamp Sparrow Melospiza georgiana B M
White-throated Sparrow Zonotrichia albicollis MB M MB
White-crowned Sparrow Zonotrichia leucophrys M M M
Red-winged Blackbird Abelaius phoeniceus MB MB MB
Eastern Meadowlark Surnella magna MB M

Brewer’s Blackbird Euphagus cyanocephalus B
Common Grackle Quiscalus quiscula B B M
Brown-headed Cowbird Moluthrus ater MB MB M
Pine Siskin Cardeulis pinus M

American Goldfinch Carduelistristis MB M MB
Residents:

Mute Swan Cygnus olos B B MB
Mallard Anas platyrhynchos MB MB MB
Common Goldeneye Bucepahla clangula MB MB
Bald Eagle (T) Haliaeetus leucocephalus M M MB
Ruffed Grouse Bonasa umbellus MB MB

Wild Turkey Meleagris gallopavo MB M
Ring-billed Gull Larus delawarensis MB MB MB
Herring Gull Larus argentatus MB MB MB
Great Horned Owl Bubo virginianus B

Barred Owl Strix varia M
Downy Woodpecker Picoides pubescens MB MB MB
Hairy Woodpecker Picoides villosus B MB MB
Pileated Woodpecker Dryocopus pileatus M
Blue Jay Cyanocitta cristata MB MB MB
American Crow Corvus brachyrhynchos MB MB MB
Common Raven Corvus corax MB MB M
Black-capped Chickadee Poecile atricappilus MB MB MB
Red-breasted Nuthatch Stta canadensis MB MB MB
White-breasted Nuthatch Sitta carolinensis M M M
Golden-crowned Kinglet Regulus satrapa MB MB M
European Starling Surnusvulgaris MB M
Cedar Waxwing Bombycilla cedrorum B B B
Dark-eyed Junco Junco hyemalis B B
Northern Cardinal Cardinaliscardinalis B
Purple Finch Carpodacus purpureus B B MB
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Common Name Scientific Name Beaver Garden Bois Blanc
House Finch Carpodacus mexicanus M

Evening Grosbeak Coccothraustes vespertinus B

TOTAL 108 species 83 species 98 species
M=MIGRATION 76 63 78
B=BREEDING 89 58 74
MB=BOTH 58 38 52

(SC)=State Special Concern
(T)=State Threatened

Mean bird abundance during spring
migration was greater on Bois Blanc Island when
compared with Beaver and Garden Islands
(Table 2). Species richness during spring
migration was greater on Beaver and Bois Blanc
Islands than on Garden Island. During spring
migration, the black-throated green warbler and
the yellow-rumped warbler were identified as
dominant species on each of the three idands
censused.

Other dominant species represented on the
islands censused during spring migration
include; black and white warbler, American
redstart, American robin, ovenbird,and Nashville
warbler.

Mean bird abundance during the summer
breeding season was greater on Bois Blanc
Island when compared with Beaver and Garden
Island (Table 3). Species richness during the
summer breeding season was slightly higher on
Bois Blanc Island than on the other two islands.
During the summer breeding season the red-eyed
vireo, black-throated green warbler, and the
American redstart were identified as dominant
species on each of the three islands censused.
Other dominant species recorded during the
summer breeding season include yellow-rumped
warbler, American robin, and ovenbird.

Table2. Mean bird abundance, species richness and dominant species recorded during spring
migration in 1999 on Beaver, Garden and Bois Blanc I slands.

Beaver Iand-*99 Garden Island-'99 Bois Blanc Island-'99
Mean Bird Abundance  3.79 + 0.91 4.13+1.80 7.53+1.78
(Mean No. birds per
point count station)
Mean SpeciesRichness  6.44 + 0.94 3.53+1.18 6.26 +0.87
(Mean No. species per
point count station)
Dominant Species Black-throated Green Myrtle Warbler Black-throated Green
Warbler Warbler
Y ellow-rumped Warbler American Robin Y ellow Warbler

Black and white warbler

American Redstart
American Robin

Black-throated Green Y elow-rumped Warbler

Warbler
Ovenbird Am. Redstart
Nashville Warbler Ovenbird
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Table 3. Mean bird abundance, speciesrichness and dominant species recorded during summer
breeding season in 1999 on Beaver, Garden and Bois Blanc I slands.

Beaver Island-‘99

Garden Island-‘99

Bois Blanc Island-‘ 99

Mean Bird Abundance  6.50 + 1.30
(Mean No. birds per

point count station)

Mean SpeciesRichness  7.18 + 0.78
(Mean No. species per
point count station)
Dominant Species

(In order of abundance)

Red-eyed Vireo

Black-throated Green
Warbler

American Redstart

Y ellow-rumped Warbler
American Robin

7.60 + 3.28

7.00+1.08

Black-throated Green

Ovenbird
Red-eyed Vireo

9.41+1.19

8.09+1.05

Black-throated Green

Warbler Warbler
American Redstart Red-eyed Vireo
American Robin Ovenbird

American Redstart
Black and white Warbler

A qualitative assessment of habitat use by
migratory birds on the islands was conducted.
Habitats associated with point count stations that
had high numbers of individual birds aswell as
high numbers of bird species were identified.
During spring migration on Bois
Blanc Island, a greater number of individual
birds and a greater number of bird species were
recorded near cobble shoreline bordered by
coniferous forest, or near an inland lake or
wetland. Fewer numbers and species of birds
were seen or heard in upland deciduous forests at
interior locations on the island. The only interior
sites on the island where high bird counts were
recorded were upland habitats characterized by
early successional vegetation such as old fields
and orchards containing ground juniper and low
growing shrubs. This same pattern of bird
distribution also occurred during point counts on
Beaver and Garden Islands. During the breeding
bird counts on the three islands this distribution
pattern was also noted but the differences were
less significant.

No piping plovers were observed on Beaver
Island at McCauley point, located at the southern
end of Donegal Bay, or at McFadden Point,
located to the north of Greenes Bay.

The common loon was recorded at a
number of locations on Beaver 1sland including:
Font Lake (a pair with a chick); Barney's Lake
(one pair in May and 5 individuals in June); Lake
Geneserath (one pair); Greene's Lake (one pair);
and an individual flying over McCauley Point.

Loons were also recorded on Bois Blanc Island
at Twin Lake East (oneindividual), Twin Lake
West (oneindividual) and on Thompson Lake
(oneindividual). No loons were recorded on
Garden Island.

Red-shouldered hawks responded to taped
calls at five different locations on Bois Blanc
Island and were seen and heard in a number of
locations during spring and summer bird counts.
Because of limited time, minimal effort was
directed toward locating their nests, although it is
almost certain that numerous pairs are breeding
ontheisland. Aninactive hawk nest,
presumably used the previous year by ared-
shouldered hawk, was discovered in an area
where a red-shouldered hawk responded to the
taped call. Thisis probably an active territory.

State threatened and special concern birds
were observed on all of theislands. On Bois
Blanc Island observationsinclude: a pair of bald
eagles with two nearly fledged young at Sucker
Creek Swamp, an American bittern in a sedge
wetland north of Twin Lake Creek and two
Caspian terns and a small colony of nesting
common terns on a spit off the southeast shore of
theidland. On Beaver Idland rare birds include;
a Caspian tern and an Osprey fishing at Barney's
Lake, an American bittern heard calling at Font
Lake, an immature eagle seen at Iron Ore Bay, a
common moorhen heard calling at Greene's
Lake, a northern harrier observed flying over the
orchard at Barney' s Lake, a Forster’stern seenin
St. James harbor, and a merlin observed
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patrolling the open fields at Wilke Airport. On
Garden Island, a merlin was seen in flight at

Surveys conducted for the Hine's emerald
dragonfly on Bois Blanc Island were
inconclusive, although suitable habitat was
identified on the northern and eastern shores of
theisland. Extensive observationsin suitable
habitat on the northern shore resulted in the
identification of dragonflies belonging to the
Somatochlora genus. There are three speciesin
this genus, one of which isthe federally
endangered Hine's emerald dragonfly. The only
way to conclusively identify this dragonfly to
species is upon close examination of its genitalia.
This was not possible since the effort to net one
of these individual s was not successful.

After our searches for Hine's emerald
dragonfly were completed, MNFI learned that
this species had been identified on the island just
days prior to our surveys (Steffans 1999) in

Northcutt Bay and an osprey was observed at
Indian Harbor.

habitat that we had inventoried and found
suitable.

No aweme borer moths were found at
McCauley Point on Beaver Island where
blacklighting was conducted. With so few
specimens known for this speciesit is difficult to
predict with great accuracy the flight period for
adult moths. The flight period is suspected to
occur in the last two weeks of August, which is
why our surveys were conducted at thistime.

In 1999, populations of the Lake Huron
locust were found at all three of the sites
surveyed on Beaver Island including Bonner’s
Landing, Lookout Point, and Little Iron Ore Bay.
Very little suitable habitat was identified during
surveys on Bois Blanc Island and no new
occurrences of this species were identified.

Reptiles

No Eastern massassauga rattl esnakes were
observed during meander surveys in appropriate
habitat during the spring and summer on Bois
Blanc Idland. A number of island residents
reported encountering massasaliga rattlesnakes

over the yearsin various places on the island,
although they mentioned that they do not see
them as frequently as they did in the past.
Unfortunately, many of the recent observations
were of snakes killed on the road.

Discussion of Animal Surveys

The diversity and abundance of birds
documented on Beaver, Garden, and Bois Blanc
Islandsis impressive and illustrates the important
role that these islands play in providing critical
stopover and breeding habitat for birds. Factors
that likely contribute to the distribution of
migratory birds using these islands as stopover
sites include weather conditions, human use
patterns, abundance of potential prey, predation
pressure, and the composition, structure, and
successional stage of the vegetation. In their
1993 research (unpubl.) Ewert and Hamas note
that spring migrants often arrive in Michigan
before the leaves on trees have fully emerged.

Conseguently, lepidopterous larvae, which are a
primary source of food for migrantsin areas
south of Michigan, are not yet abundant.
Migratory birds instead take advantage of the
swarms of emerging aguatic insects, such as
chironomid midges (Family: Chironomidae), that
are concentrated along Great Lakes cobble
beaches, and along inland steams, lakes and
wetlands. It is noteworthy that swarming insects
were observed in these areas on the islands
during point counts. Trees and shrubsin close
proximity to the shoreline and interior riparian
and wetland areas provide an excellent foraging
substrate for migratory birds feeding on these
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insects. The habitat assessment conducted from
data collected from 1999 surveys supports this
hypothesis. The greatest diversity and abundance
of migrating birds were found near the shoreline
or adjacent to wetlands rather than in deciduous
forests located in the interior of theidands. This
pattern of distribution was less marked during
the breeding season since after the trees have
leafed out, |epidopterous larvae are present and
available to birds as a valuable food source.

There were fourteen bird species that were
only recorded during migration and not during
the breeding season (Table 1). These are birds
that breed primarily in the Upper Peninsula of
Michigan and in Canada or were not detected
during the breeding bird surveys even though
they are known to nest in the area.

There are two Neotropical bird species that were
recorded during breeding bird surveys that are
worth noting, since there is evidence that they are
declining in all or part of their ranges. The black-
throated blue warbler (Dendroica caerulescens),
which was observed on Beaver and Bois Blanc
Islands, has been ranked by the bird conservation
organization, Partnersin Flight (PIF), asa
species of moderately high priority for
conservation action due to its very restricted
wintering range. The PIF watch list includes
those birds of the continental United States not
aready listed under the Endangered Species Act
that warrant conservation attention.

The black-throated blue warbler breeds most
commonly in mesic deciduous forest, prefers the
interior of mature forests and avoids young
second growth. Although previously considered
one of Michigan’s most abundant migrants it has
declined in numbers over the years. The
protection of mature hardwood forestsis critical
for the conservation of this species (Bindford
1991). Beaver and Bois Blanc Islands currently
contain large tracts of this desirable forest type
and consequently provide critical nesting habitat
for this species. The wood thrush (Hylocichla
mustelina) was recorded during breeding bird
surveys on Beaver 1land and has been ranked by
Partnersin Flight (PIF), as a species of
moderately high priority for conservation action.
This species generally prefers dense mesic
woodlands with small streams and springs
associated with a dense understory. The wood

thrush has undergone a decline in the Midwest
dueto forest thinning and fragmentation, 10ss of
wetlands on the wintering grounds and heavy
cowhbird parasitism in some areas (Pinkowski
1991). Beaver Island provides suitable habitat
for the wood thrush and its forests should
continue to support breeding pairs, aslong athey
are managed to minimize fragmentation and to
enhance forest maturity.

Observations of the state threatened merlin
(Falco columbaris) on Garden Island during the
migratory period and on Beaver 1sland during the
breeding season indicate that the Beaver 1sland
archipelago provides both migratory and
breeding habitat for this species. Merlin's prefer
to nest in forest edges adjacent to extensive
openings and are more commonly found close to
the shores of the Great Lakes. Theidland chain
offers the merlin an abundant source of avian
prey in the form of trans-lake migrants both
during the spring prior to nesting and in the fall
when the juvenile birds are becoming
independent (Binford 1991). Although a nest was
not found, the sighting of the merlin hunting over
the airport field on Beaver Island suggests that it
was nesting nearby.

Surveys for the state threatened red-
shouldered hawk (Buteo lineatus) on Bois Blanc
Island were quite successful in documenting at
least five active breeding territories. Red-
shouldered hawks nest in mature deciduous or
mixed forest complexes that are located near
wetland habitats. Although nests were not
found, this hawk was heard and observed on
numerous occasions all over theidand. Itis
clear that Bois Blanc Island provides an
abundance of good quality nesting habitat for
this species. Unlike Beaver and Garden islands,
which also have suitable habitat, Bois Blanc
Island is located in close proximity to the
mainland. Thus the hawks do not have to cross
long distances over open water. Perhapsthisis
why during our surveys the red-shouldered hawk
has only been found on Bois Blanc Idland.

Breeding records for the state threatened
common loon (Gavia immer) on all three of the
islandsis not surprising due to the habitat
provided by the Great Lakes and the large inland
|akes on each of theidands. In addition, these
birds enjoy less disturbance by recreational
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boaters and jet skiers due to the absence of
extensive devel opment on these islands.

The state threatened bald eagle (Haliaeetus
leucocephalus) nest observed on Bois Blanc
Island was found on a territory that has been
active for several years. It wasfound in an area
that receives little disturbance except for the
occasional use of snowmobilesin the winter.

The observations of the state threatened
osprey (Pandion haliaetus) fishing at Barney's
Lake on Beaver Iland and flying at Indian
Harbor on Garden Island during the breeding
season strongly suggests that they have nesting
territories on theseidands. Thereisan
abundance of suitable habitat for this bird
although surprisingly there are no previous
records for this species on either island.

The small colony of state threatened
common terns (Sterna hirundo) observed nesting
on Gull I1sland off the southern shore of Bois
Blanc Iland is not expected to achieve
reproductive success. This colony shares the
small island with hundreds of ring-billed gulls
(Larus delawarensis) and herring gulls (Larus
argentatus) which will likely prey on their eggs
or young. Becausethe Great Lakes levelsare
declining the terns will likely find more suitable
habitat el sewhere.

The observations of the state threatened
Caspian tern (Sterna caspia), during the breeding
season on Beaver and Bois Blanc island were
probably not of breeding pairs. No nests were
noted and they were not a part of a nesting
colony. Although this species has apparently
nested continuously in the Beaver Island group
since at least early settlement times (Barrows
1912), no colonies were documented during the
past two years of surveys.

The observation of the common moorhen
(Gallinula chloropus), a species of specia
concern, during the breeding season on Beaver
Island is surprising since they have not been
documented nesting this far north and they are
not common in the Northern Lower Peninsula of
Michigan. It isassumed that this observation
represents a breeding individual sinceit was
heard calling in suitable habitat during the
breeding season. Surveys for this species should
be conducted on the island to further substantiate
this record.

Nesting American bitterns (Botaurus
lentinginosus), a species of special concern, have
been documented in wetlands on Beaver and
Bois Blanc Idlands previously. Preserving these
wetlands and protecting them from human
alteration and disturbance will be important if
they are to remain a part of theisand’s fauna.

One of the most important discoveries this
year was that of the federally endangered Hine's
emerald dragonfly (Somatochlora hineana) on
Bois Blanc Island. Since this species has only
been known from Michigan since 1997, this
population on Bois Blanc Island is significant.
Future surveys are targeted for 2000 in the areas
where they were documented as well asin other
locations with suitable habitat.

In the past two years, eleven new sites for
the state threatened Lake Huron locust
(Trimerotropis huroniana) were documented.
Eight of the eleven new sites are located on the
western or southern sides of Beaver Iand. The
western shoreline of the island has greater
vertical structure, higher dune ridges, and more
dune blowouts than the eastern side of theisland,
which islacking this vertical structure. The
western and southern coasts of theisland are
subject to the prevailing winds from the
southwest. This may result in shifting sands,
which helps to keep the dunes open, thus
maintaining habitat for the locust.

Although it is uncertain how long these
populations can persist in small isolated pockets,
remnant dune areas located in the midst of
development can till provide critical habitat for
this species. It would be informative to map
locations of Lake Huron locust populations and
determine the degree to which occupied sites are
interconnected. This may help to determine
whether the various locations should be
considered one site or whether they should be
viewed as a metapopulation. This analysisis
essential in devel oping management and conser-
vation strategies for the species.

Surveys for the aweme borer moth,
(Papaipema aweme), a special concern species,
are inconclusive due to the limited sampling
effort in 1998 and 1999. Although this species
has not been reported in seventy-three years and
may well be extinct on Beaver Island, more
intensive surveys are needed to more
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conclusively determine its status on the island.
Additional surveys of high quality dune habitats
on other islands and along the eastern shoreline
of Lake Michigan would further clarify this
species’ statusin Michigan.

It is disappointing that the Eastern
massasauga rattlesnake (Ssturus catenatus
catenatus), a special concern species, was not
found on Bois Blanc Island in 1999. The
weather was cool and dry during the spring and
summer that the surveys were conducted. In

addition, this was the second year that the island
experienced lower than average snowfall. Many
of the wetlands where these snakes had been
documented previously were dried up or had
receded significantly. Since these snakes are
quite cryptic and difficult to detect even during
the most optimal conditions, it is not surprising
then that our surveys were unsuccessful in
finding any massasauga rattlesnakes. Further
surveys are targeted for year 2000 studies.

Methodsfor Aquatic Ecology Surveys

Beaver I1dland has several inland water
bodies that have potential for supporting
significant biodiversity. Historical records
indicate that the state threatened deepwater
pondsnail, Stagnicola contracta, has been
observed in Fox and Barney Lakes, and aguatic
surveys were conducted to verify these historical
occurrences. A wide diversity of aquatic habitats
exist that may support additional sensitive
species. Qualitative reconnaissance surveys of
additional aguatic resources were therefore
conducted to determine whether additional rare
aguatic taxamay exist on theisland. Lakeswere
surveyed using SCUBA visual surveys conducted
over arange of habitats, including shallow water
littoral (<2m water depth with abundant aquatic
macrophytes), deeper water littoral (3-5m water
depth with some aguatic macrophytes) and deep
water pelagic (>5m water depth with no aguatic
macrophytes present) habitats. Lake shorelines
were also searched for spent mollusk shells and
other evidence of the occurrence of aguatic biota.
Mollusk shells collected during the SCUBA and
shoreline visual surveys were identified to genus
and species where possible.

Lake habitats that could not be adequately
surveyed using visual techniques were sampled

using a Petite Ponar® bottom dredge. The
dredge was lowered over the side of the boat
with a hand line and allowed to sink to the
bottom. Upon contact with the lake bottom, the
sampler automatically closed over asmall area
(0.234m?) and retained a volume of lake
substrate (= 2.4l) that was hoisted back into the
boat. The sample was washed in a sieve bucket
(mesh size 0.5mm) to remove excess fine
sediments and water. The samples were then
placed in 70% isopropyl alcohol for later
processing. Stream and seep habitats were also
sampled as part of the aguatic surveys. Benthic
kick nets were used to collect samples of
macroinvertebrates from representative stream
and seep habitats, including leaf packs, woody
debris and cobbles over arange of current
velocitiesin the stream. Samples were preserved
in 70% isopropyl alcohol for later processing. In
the laboratory, fauna present in the lake and
stream substrate samples were culled from the
sediments and identified to genus where
possible.
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Results of Aquatic Ecology Surveys

Four lakes and two streams were visited and
surveyed on Beaver Island, including Font Lake,
Fox Lake, Barney Lake, Lake Geneserath, a
small tributary on the northeast side of Lake
Geneserath, and Iron Ore Creek (Figure 2). Font
Lake is ashallow lake (<2m in most areas
visited) with an extensive flocculent organic mat
>1m thick covering much of the lake bottom.
Sparse sandy areas support aquatic macrophytes
and associated fauna as well as one unionid
species, Anodonta grandis. Fox Lake is a deeper
lake (>6m in some areas) with water that is
darkly stained with tannins (tannic acid),
suggesting that it is an acidic system. The darkly
stained water prevents light penetration beyond a
few meters from the surface, making SCUBA
visual surveysin deeper areas impossible.
Dredge surveys indicated that organic-rich sands
and sediments generally characterize the lake
bottom, with some sandy-gravel areasin
nearshore areas that support macrophytes. Only
one mollusk was observed in Fox Lake,
Campeloma decisum, a species that was
common in al of the lakes visited on Beaver
Island. Barney Lakeis shallow over much of its
area, although one end of the lake isup to 5m
deep. The substrates of Barney Lake are
principally sandy marl that is populated with
several calciphilous aquatic plant species (e.g.
Potamogeton spp., Sparganium spp., Utricularia
spp.), including the alga Chara. Mollusks,
especially gastropods, were very abundant in
Barney Lake, and at least six species were
collected at the time of the visit.

Lake Geneserath isthe largest of the lakes
visited on Beaver Idand. It is characterized by
extensive shallow littoral areas that support
abundant aquatic macrophytes. Substrates range
from sandy areas to organic-rich sands and fine
sediments where the water is <4m deep.
Limestone cobbles are present in some areas on
the lake. The uniniod Lampsilis siliquoidea was
common in the lake, especially in the shallow,
sandy substrates along the shoreline. The middle
of Lake Geneserath is deep (= 6m) and is

characterized by a flocculent organic mat in these
deeper areas that is similar to the extensive
organic mat in Font Lake. The small tributary
stream that feedsinto Lake Geneserath is afirst
order stream characterized by some cobble and
gravd riffles separating clay, sand, and gravel-
lined pools. Low water conditions during the
site visit had reduced flow significantly, and
much of the streambed was dry. Leaf packs and
woody debris were common along the length of
the stream as well as occasional beaver dams.
Iron Ore Creek is a sand-based stream system
with very little rocky substrate. The principal
instream structure consists of woody debris and
tree roots. The water is stained by tannins, and
the system is assumed to be acidic.

Few fish were observed during the SCUBA
visual surveys, and dense macrophyte beds
hampered efforts to seine shallow areas.
However, awide diversity of invertebrates was
observed among the six study sites (Tables 4 and
5). Both Font and Barney Lakes were
characterized by high mollusk diversity
compared to Fox Lake and Lake Geneserath
(Table 4). However, weather conditions
prevented surveyors from thoroughly searching
Lake Geneserath, and additional taxa may be
present at the site which are not reported here.
Regardless, the mollusk communities were
relatively distinct among the lakes (Table 4). No
currently listed taxa were observed during the
surveys, including S. contracta. No particularly
sensitive macroinvertebrates were observed in
any of the lake bottom dredge samples or the
stream kick net samples. Some differencesin
species composition occurred between the Font
and Fox Lakes and between the Lake Geneserath
tributary and Iron Ore Creek, athough the
qualitative nature of the surveys preclude a
statistical analysis to detect significant
differences in community structure among the
water bodies.

Great Lakes Islands 1999 - page 22



Table 4. Occurrencesof aquatic mollusksin four Beaver 1sland inland lakes. Spent shellswere
collected during SCUBA visual surveys and in lake substrate dredge samples.

Taxonomic Group Species Font Lake Fox Lake Barney'slLake Lake
Geneserath
Gastropoda Campeloma decisum X X X X
Physella gyrina X
Planorbella campanulata X
Lymnaea stagnalis X
Valvata tricarinata X X X
Elimia livescens X
Helisoma anceps X
Bythynia spp. X
Sagnicola elodes X
Bivalvia Spaeriumsimile X X
Lampsilis siliquoidea X
Anodonta grandis X

Table 5. Occurrencesof aquatic macroinvertebrates obtained in samplesfrom inland lakes and
streamson Beaver Island. Lake sampleswer e collected using a bottom dredge and stream samples
wer e collected using a benthic kick net.

Order Family Genus Font Fox Lake Tributaryto Iron Ore
Lake Lake Creek
Geneserath
Trichoptera Brachycentridae ~ Brachycentrus X
(Caddisflies)
Hydropsychidae = Hydropsyche X
Hydroptiliidae Oxyethira X
Leptoceridae Oecetis X X
Leptoceridae Trianodes X
Molannidae Molanna X
Phryganeidae X
Polycentropodidae Cyrnellus X X
Sericostomatidae  Agarodes X
Uenoidae Neophylax X
Ephemeroptera Caenidae Caenis X X
(Mayflies)
Coleoptera (Beetles)  Dytiscidae Dytiscus X
Elmidae Optioservus X
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Odonata (Damselflies

and Dragonflies)

Hemiptera (True
Bugs)
Diptera (True Flies)

Lepidoptera
(Butterflies and
Moths)

Hirudinea (Leeches)

Oligochaeta

Amphipoda

Isopoda

Gastropoda

Aeshnidae

Coenagrionidae
Cordulagastridae

Corduliidae
Gomphidae

Notonectidae

Chironomidae
Ptychopteridae
Simuliidae
Tipulidae
Ceratopogonidae
Chaoboridae

Pyraidae

Pyrdidae

Glossiphoniidae

Hyalellidae
Gammaridae

Physidae

Aeshna

Argia

Cordulagaste
r
Somatochlora

Gomphus

Notonecta

Smulium
Tipula

Chaoborus

Petrophila

Acentria

Hyalella
Gammarus

Physa

X X
X
X X
X
X
X
X X X
X
X
X
X
X
X
X X
X X X
X
X
X
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Discussion of Aquatic Ecology Surveys

Historical records for the deepwater
pondsnail, S. contracta, could not be verified
from the lake surveys conducted on Beaver
Island. This species has been described as
occurring in Chara beds at 10m depthsin only a
few locations in Michigan (Burch 1994). No
habitat fitting both of these criteria were
identified during the site visits. If S contracta
does occur on Beaver Island, the most likely site
for supporting this species is Barney Lake, one of
the historical occurrence sites. Barney Lake does
have extensive Chara beds, but isonly = 5m
deep at its deepest point. A similar species,
Sagnicola elodes, was abundant in Barney Lake,
and may have been misidentified as S. contracta
during the historical survey. Fox Lakeisan
acidic system approximately 5-6m deep with
very few gastropod species present. No Chara
was identified from dredge samples, and the
extremely low light penetration beyond a few
meters from the surface makes the presence of
deepwater plants unlikely. It istherefore likely
that the historical reports of S contracta in Fox
Lake arein error unless drastic ecological
changes have occurred in this system since the
original observation. Font Lake was far too

shallow to support S. contracta, and no Chara
beds were observed in Lake Geneserath that
would provide suitable habitat for this species.
No additional sensitive or rare taxa were
identified from the reconnaissance surveys of
Beaver Idand lakes and streams. The surveys
conducted were brief and designed to provide an
overview of aguatic resources on theisland.
More detailed surveys could potentialy yield
additional observations of raretaxa. Despite the
absence of rare taxa during these surveys, the
aguatic systems of Beaver Island are notably
unique. Thereisstriking ecological diversity
among the lakes for such a small geographic
area. No two lakes on the island are even
superficially smilar and differencesin
community structure and composition are readily
apparent based on this reconnai ssance survey.
Also, the low to non-existent residential
development along the shorelines of these lakes
qualifies these site as unique compared to many
if not most inland lakes in Michigan. The
ecological diversity and significance of these
lakes should be recognized as important
elements to be conserved and protected.

Methodsfor Plant Surveys

Islands selected for plant field inventories
were identified following examination of the
Natural Heritage Biological and Conservation
Database (BCD) and consultation with MNFI
staff ecologists and other scientists. Asin previ-
ous studies (Penskar et al. 1999, Penskar et al.
1997, Penskar et al. 1993), our high priority
targets were Great Lakes endemic plant species,
most of which are associated with shoreline areas
and natural communities such as open dunes,
coastal rich conifer swamps, bedrock beaches,
alvar, cedar glades, northern fens, and forest
dune and swale complexes. However, emphasis
was also placed on delineating notable natural
communities. Thiswas done both to identify
significant potential rare plant habitats as well as
to conduct a preliminary assessment for high

quality community remnants for subsegquent
evaluation and possible transcription by MNFI
ecologists.

Theidands identified for 1999 botanical
surveys consisted of Beaver and Garden islands,
Marguette and La Salleislandsin the Les
Cheneaux group, and a specific area, the eastern
shoreline, of Drummond Island. Both Beaver
Island and Garden Island were targeted primarily
to assess delineated areas that had not been
covered during the 1998 inventory, as well asto
review sites that had strong merit for more
comprehensive survey, particularly to focus on
early blooming species. Marquette and La Salle
islands were selected based on their large size
and a priori knowledge that significant survey
gaps existed for rare plants and other el ements,
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and also because these important islands lie
within The Nature Conservancy’s Northern Lake
Huron Bioreserve. Lastly, Drummond Island
was selected for an inventory of its extreme
eastern shore in the vicinity of Marblehead, an
area of extensive limestone cliff outcrops that
has been poorly inventoried — largely due to its
relative inaccessibility — despite several surveys
of the island during other studies.

The botanical survey methods closely follow
those used during the first year of island
inventory. These have been thoroughly detailed
by Penskar et al. (1999) and thus will not be
presented again here. The results compiled
below include several rare plant occurrences
identified by an ecologist during natural
community surveys on Garden and Hog islands.

Beaver, Garden, and Hog | dands

Both early and |ate season surveys were
conducted to complete botanical inventories
initiated in 1998. All early and late season
surveys were conducted by P. Higman from May
20-25 and August 16-20. For Beaver Island,
targeted areas included the upper west shoreline,
which had not been fully assessed and walked,
and several additional shoreline areas, such as
French Bay and the east shore in the vicinity of
the Central Michigan University Biological
Station. The latter two sites required early
Season surveys in order to assess known
historical records and potentially find additional
sites for such early blooming species as calypso
orchid (Calypso bulbosa), ram’s head orchid
(Cypripedium arietinum), and early fruiting
sedges such as beauty sedge (Carex concinna)
and Richardson’s sedge (C. richardsonii).
Severa interior sites, including significant bog
habitat around Egg Lake, and areas with reports
of mature mesic northern forest, were also
targeted and assessed.

Garden Island was similarly identified to
detect early blooming species, including the
orchids noted above and rare sedges such as
Carex concinna that had been tentatively
identified in limestone glade areas. In addition,
several areas of apparent northern fen on the
southern shore of the island were highlighted for
inventory based on the potential for such rare
species as Houghton' s goldenrod (Solidago
houghtonii), butterwort (Pinguicula vulgaris),
and dwarf lakeiris (Irislacustris). In the case of
Houghton’s goldenrod, northern fen areas were
identified in spring for the late season inventory.

Hog Island was targeted only for natural
community surveys, but rare plant occurrences
were documented when encountered on this
island by a staff ecologist experienced with these
species. Additional rare plant occurrences were
similarly identified by this ecologist on Garden
Island.

Les Cheneaux | slands

The Les Cheneaux group constitutes a
prominent chain of islands in northern Lake
Huron. These islands have been identified by
Soule (1993) as a high priority for inventory, and
are also known to contain numerous areas with a
high potential for additional rare elements. Both
Marquette Iland, the largest in the chain, and La
Salle Idand were identified by Soule as having a
high priority for both plant and natural
community surveys, and thus these were targeted
for our initial inventories. Surveys for plants and
high quality natural communities were conducted

by M. Penskar and P. Higman from June 9-11.
This time period was selected in order to more
optimally survey for both spring and early
summer speciesviaasinglevisit. A large
portion of the eastern shore of Marquette Island
was accessed by kayak and significant areas were
walked; whereas other portions, such as on the
southern end and southwestern shore, were
accessed by powerboat and then walked and
meander-searched.
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Drummond Idand

As noted above, the eastern shore of
Drummond Island at Marblehead was identified
as a survey site based on the paucity of previous
inventory work. Although the site iswell known,
it isdifficult to access directly viainland roads
and is distant from adjacent shoreline access
points. The Marblehead limestone cliffs were
there accessed via kayak from Glen Coveto the
east, and the entire eastern shore was assessed

from the Marblehead peninsula south and around
to Bass Cove. M. Penskar and P. Higman
conducted surveys on July 15. Several areas of
the Marblehead outcrops were examined inland
to the forest border, as well as areas of lower
bedrock outcrops, gravel shores, and rocky
beaches.

Results of Plant Surveys

Because rare plant and natural community
surveys were conducted by both botanists and
ecologists, the results of these surveys are
combined. Natural community results are
discussed below in the community section. All
Hog Island surveys, which resulted in several
rare plant discoveries, were conducted by MNFI
ecologist D. Albert.

For the collective group of islands
inventoried in 1999, atotal of 10 new rare plant
occurrences were documented. These consisted
of one occurrence of Pitcher’ sthistle (Cirsium
pitcheri, federal and state threatened), one
occurrence of Lake Huron tansy (Tanacetum
huronense, state threatened), four occurrences of
beauty sedge (Carex concinna, state special
concern), one occurrence of Houghton's
goldenrod (Solidago houghtonii, federal and
state threatened), one occurrence of dwarf lake
iris (Iris lacustris, federal and state threatened),
one occurrence of yellow pitcher-plant
(Sarracenia purpurea f. heterophylla, state
threatened), and one new occurrence of purple
cliff-brake (Pellaea atropurpurea, state

threatened) Tables 6-10. Most notably, the new
occurrences include discoveries of three of
Michigan’s four federally listed Great Lakes
endemics, including dwarf lake iris, Houghton's
goldenrod, and Pitcher’ s thistle.

Twenty-one occurrences of known
occurrences were relocated for obtaining current
status information, consisting of one occurrence
of beauty sedge, four occurrences of dwarf lake
iris, five occurrences of Pitcher’sthistle, one
occurrence of Michigan monkey-flower
(Mimulus glabratus var. michiganensis, federal
and state endangered), three occurrences of
butterwort (Pinguicula vulgaris, state special
concern), three occurrences of Lake Huron tansy,
one occurrence of ram’s head orchid
(Cypripedium arietinum, state special concern),
one occurrence of Pumpelly’s brome grass
(Bromus pumpellianus, state threatened), and
one occurrence of wall-rue (Asplenium ruta-
muraria, state endangered). Some of these
occurrences include those found in 1998 that we
identified for further survey in order to obtain
more comprehensive status data.
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Table 6. Rare plant and natural community sitesinventoried during 1999 surveys of Beaver Island.

Sitename Known occurrencesrelocated and  New occur rences documented
updated
Appleby Point Irislacustris

Bonnersto McCauley Point

CMU Biostation
Donegal Bay to Indian Point

Egg Lake Bog
Font Lake Old-Growth
French bay

Little Sand Bay Preserve

L ookout Point Extension

Martin’s Bluff
Point L a Par

Bromus pumpellianus

Cirsium pitcheri

Tanacetum huronense

Cypripedium arietinum

Cirsium pitcheri

Pinguicula vulgaris

Tanacetum huronense
Bog
Mesic northern forest

Carex concinna

Irislacustris

Cirsium pitcheri

Mimulus glabratus var.

michiganensis

Pinguicula vulgaris

Tanacetum huronense
Cirsium pitcheri
Tanacetum huronense
Mesic northern forest
Dry-mesic northern forest

Table 7. Rare plant and natural community occurrencesidentified during 1999 surveys of Garden

Island.

Site name

Known occurrencesrelocated and  New occurrences documented
updated

Garden Idand Harbor

Northern wet meadow

Garden Island West Boreal Forest Boreal forest

Indian Harbor
Jensen Harbor

Jensen Harbor West

Monatou Bay to Sturgeon Bay
Northcutt Bay

Red Oak Garden

Sweat L odge Swale

Great Lakes marsh

Pinguicula vulgaris Solidago houghtonii

Northern fen
Cirsium pitcheri Carex concinna

Great Lakes marsh
Cirsium pitcheri Northern fen

Mesic northern forest
Carex concinna

Table 8. Rare plant and natural community occurrencesidentified during 1999 surveys of Hog

Idand.

Sitename

Known occurrencesrelocated and  New occurrences documented
updated

Baldimore Bay EA
Hog Island East Shoréline

Hog Island North

Northern fen
Cirsium pitcheri Forest dune and swale complex
Trimerotropis huroniana Great Lakes marsh
Irislacustris

Dry mesic northern forest Hardwood swamp
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Table 9. Rare plant and natural community occurrencesidentified during 1999 surveys of

M ar quette and La Salleislands, L es Cheneaux group.

Site name Known occurrencesrelocated and  New occur rences documented
updated
M ar quette Bay Carex concinna
Northern fen
Boreal forest
M arquette Bay Southeast Irislacustris Carex concinna
Peninsula
Peck Bay Great Lakes marsh Irislacustris

Voight Bay West

Carex concinna

Sarracenea purpurea f. heterophylla
Boreal forest

Open dunes

Table 10. Rare plant and natural community occurrencesidentified during 1999 surveys of

Drummond island.

Sitename
updated

Known occurrencesrelocated and  New occur rences documented

M arblehead Cliffs

Asplenium ruta-muraria

Pellaea atropurpurea
Dry non-acid cliff

Discussion of Plant Surveys

Asin the previous year, systematic
inventories of the targeted Great Lakes islands
resulted in several new rare plant occurrences
derived from atotal of seven plant species. All
of these species were found along the immediate
shoreline or within near-shore natural
communities, once again demonstrating the
richness of the shoreline ecosystem. The
magjority of discoveries were from Beaver,
Garden, and Hog islands, perhaps duein part to
the extent of habitat exposed during alow water
year, as well as the attention of surveyors at
optimal times. Two years of dedicated survey
within this archipelago has also enabled
surveyorsto learn to focus on habitat of the
highest potential, such as bedrock exposures near
the shore, cedar glades, northern fens, gravelly
storm beaches, interdunal wetlands, spring-fed
seeps and streams, and sand dunes of any
significant extent. In addition to significant new
occurrences, alarge number of older records
were relocated and important information on the
status, condition, and extent of several rare taxa

was obtained. These new data will greatly assist
in conservation planning, owing to the rare of
development along shorelines where the vast
majority of rare plants occur.

In northern Lake Huron, only an initial effort
could be made in the large Les Cheneaux island
chain, yet our surveys resulted in three new plant
occurrences and also several significant natural
community occurrences (discussed below). The
most hotabl e discovery was documented on the
west side of Marquette Island in Marquette Bay,
where the first Upper Peninsula record of yellow-
pitcher plant was found (see photo on report
cover). Prior to this discovery the species was
known in Michigan only in afew bogs in the
northern Lower Peninsula near Lewiston. On
Marquette Island yellow-pitcher plant was
discovered within a fen-like interdunal wetland, a
markedly different habitat than the southern
Michigan sites. Substantial portions of
Marquette Iland, which is quite large, and La
Salle I and remain to be more thoroughly
surveyed, and it is expected that additional
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rarities and natural community occurrences will
be recorded during future efforts.

On Drummond Island, we succeeded in
accessing a portion of the extensive limestone
cliffs bordering the shore of the Marblehead
“peninsuld’. These impressive outcrops resulted
in alarge new occurrence of purple cliff-brake, a
species known elsewhere on the island.
Marblehead is also well-known for supporting
the only state occurrence of the state endangered

wall-rue, a species that remains extant and secure
along the impressive outcrops. Because of the
extent of this exposed bedrock, and the difficulty
of traversing many of the vertical faces,
Marblehead is a site that cannot be considered as
having been comprehensively inventoried, and it
islikely that additional discoveries, especially
ferns, will be documented at this site.

Methods for Natural Community Surveys

Similar to the 1998 inventories, a portion of
natural community surveys was based upon the
preliminary identification of potentially high
quality sites by botanical surveyors and others.
Examination of the MNFI statewide database
(BCD) and other information, such as knowledge
of existing dedicated state natural areas based on
old-growth tracts, was used to help delineate
areasto serve asthefoci for aerial photo

interpretation and potential field inventories.
While a variety of natural communities are
known to occur within the Beaver island
archipelago, inventory priorities focused on
locating, describing, and mapping high quality
examples of mesic northern forest, boreal forest,
northern fen, and open dunes.

Beaver, Garden, and Hog | dands

Beaver, Garden, and Hog islands were
identified for late season surveys to focus
principally on mature (i.e old-growth) and high
quality tracts of mesic northern forest and
shoreline related natural communities.
Anticipated shoreline communities included such
types as northern fens, open dunes/interdunal
wetlands, forest dune and swale complexes, and
Great Lakes marsh. Natural community
inventories were conducted by D. Albert from
August 16-20. Prior to field surveys the islands
were briefly examined via 1978 CIR photosto
delineate potential survey sites. Surveys were
conducted by traversing habitats via meander

searches and recording appropriate community
data (e.g. tree dbhs, microtopography, soils
information, disturbance features, evidence of
Native American management, etc.) for high
quality examples of sufficient merit for
recognition for the statewide database.

Several old-growth tracts reported
previously by other staff for Beaver and Garden
islands were highlighted for survey (e.g. thered
oak tract on Garden Island). A Great Lakes
marsh site was known for Hog Island, and was a
targeted of particular interest owing to the
current low water conditions.

BoisBlanc Idand

Bois Blanc Island was selected for a brief
late season survey to assess the regions of two to
three dedicated state natural areas; these were
sites based on old-growth tracts of mesic
northern forest. Because of a mature red oak
component, it was suspected that the structure

and composition of these tracts was due to
former Native American management. Several
sites were inspected in mid-November, including
tracts where recent red oak timber harvesting
was taking place in order to obtain tree ages.

Soil litter and duff samples were obtained for
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subsequent examination for charcoal and a
possible indication of Native American burn

management.

Les Cheneaux | slands

Natural community surveys for the Les
Cheneaux islands were conducted during the
course of botanical inventories, with an emphasis
on boreal forest, northern fen, open dunes, and
other potential shoreline communities.
Inventories took place from June 9-11 and were

performed by M. Penskar and P. Higman.
Species lists for potentially high quality
examples were compiled as well as appropriate
natural community field forms and photographs
for evaluation by staff ecologists.

Drummond Idand

Natural community surveys for Drummond
Island were conducted during rare plant
inventories, as it was suspected that this
extensive outcrop habitat was a high quality
natural community with strong merit for

recognition within the statewide database. A
species list was compiled by botanists in addition
to adescription of the vertical cliff faces,
disturbance features, and the general extent and
condition of the community.

Results of Natural Community Surveys

A diverse assemblage of new natural
community occurrences was documented during
1999 island surveys, asindicated in Tables 6-10.
Eighteen new occurrences of communities were
documented and entered into the statewide
database (BCD). These were comprised of one
occurrence of bog, two occurrences of mesic
northern forest, one occurrence of dry mesic
northern forest, four occurrences of northern fen,
three occurrences of Great Lakes marsh, one
occurrence of northern wet meadow, one
occurrence of forest dune/swale complex, one
hardwood swamp occurrence, two occurrences of

boreal forest, one occurrence of open dune, and
one occurrence of dry non-acid cliff. In contrast,
only one existing community occurrence was
encountered and updated, a dry mesic northern
forest example.

The majority of new natural community
occurrences is attributabl e to the Beaver Isand
archipelago, where 13 occurrences deriving from
8 different community types were documented,
including several occurrences of northern fen,
Great Lakes marsh, and mesic northern forest.

Discussion of Natural Community Surveys

Natural community inventories resulted in a
remarkable number of new occurrences,
particularly within the Beaver Island archipelago.
In one sense thisis not surprising, owing to the
fact this group is where the staff ecologists
concentrated their efforts. A relatively large
number of community occurrences are also not
unexpected in many natural features inventories,

based on the fact that little previous work of this
type has often not been conducted in an area.
However, natural community occurrences must
still be of sufficient condition and extent from a
statewide standpoint to qualify for the database,
and thus this large number of new accurrencesis
highly noteworthy. The community diversity
parallels that reflected in the plant and animal
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findings, corroborating the richness and high
biodiversity of the Beaver islands assemblage.
The current low water year has led to the
enhancement and definition of several shoreline
communities, such as notable northern fens and
Great Lakes marshes, which comprise several of
the occurrences within the Beaver archipelago.
Elsewhere, a small number of significant
new occurrences were documented for the Les
Cheneaux islands and Drummond Island.
Further surveys by staff ecologistsin more
comprehensive efforts in the Les Cheneaux

island chain will undoubtedly lead to the
recognition of additional occurrences and likely
other community types. Lastly, the outcrops
identified at Marblehead on Drummond Island
are perhaps exemplary for dry non-acid cliffsin
the eastern Upper Peninsula, and appear to be
unique in their marked structure. Because of
their apparent uniqueness and difficulty in
surveying, this bedrock exposure may yet harbor
other plant and perhaps animal rarities such as
snails that are associated with alvar
communities.

Digitization of Idand Data and Spatial Representation of Natural Features

Overview of 1999 Work and Results

As an effort of the island project, and a task

ultimately critical for conservation planning,
MNFI hasinitiated preparation of island natural
features data for use within a Geographic
Information System (GIS). To that end, natural
features data for areas where inventory is
considered more or less complete will be
processed, digitized, and prepared for spatial
representation. During the 1999 idland project,
the Beaver Idland archipelago was identified as
the first isand assemblage to be digitized, and
following the compilation of 1999 surveys, all
occurrence information was subsequently
processed in this manner. Here we present an
explanation of how these data are spatially
represented, followed by a description of the
conceptual basis for mapping and representing
these data, using Hog Iland as an example.

Following two years of systematic inventory
in the Beaver islands, atotal of 161 natural
features were processed and digitized.
Approximately 25% of this total number
originated via MNFI’s surveysin 1998 and 1999.
An example of how natural features data are
depicted spatially is presented in Figure 8, which
displays the digitization of occurrences on Hog
Isand. The gray shaded areas are polygons that
represent the aerial extent of natural features,
whereas the circular area in the southwest part of
the island demonstrates how more vague
information, usually that which derives from
older records, is displayed within a buffer of
relational uncertainty, the concept of whichis
described below.

Conceptual Basisfor Element Occurrences and Mapping

When returning from the field the scientist
transcribes any information for element
occurrences to be submitted to the information
management staff. The known extent of an
Observed Feature is mapped on a 1:24,000
USGS topographic map as a point, line or
polygon. These Conceptual Feature types are
determined by the scientist and are based on the
minimum mapping unit of 12.5 meters. In order
for boundaries, resulting in a polygon, to be
mapped, the extent of an element must exceed

12.5 metersin both length and width. When an
EO islessthen 12.5 meters in one of these
dimensions, it ismapped asaline. In cases
where the EO is less then the minimal mapping
unit in both dimensions, it is conceptually
represented by a point (Figure 8).

It is at this stage that the scientist
incorporates locational uncertainty. Since the
actual location may vary from the recorded
location represented on the topographic map,
procedural buffers are generated around the
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digitized feature in order to avoid
misrepresentation of the occurrence’ s location.
The scientist sets the distances of these
procedural buffers.

With information clearly mapped and
locational uncertainty classes set, the scientist
then passes the transcription forms along to
information management staff to be entered into
the database. The Biodiversity Tracking and
Conservation System (Biotics) is then used to
digitize and record spatial information on
element occurrences.

After receiving transcription information
from staff scientists, information management
staff then digitize the Conceptual Features
displayed on the topographic maps. These
conceptual features become points, lines or
polygons within the Biotics program and are then

known as Sour ce Features. The locational
uncertainty specified by the scientist is then
applied resulting in the creation of a procedural
buffer. This source feature combined with the
procedural buffer becomes what is known as a
Procedural Feature. Itisthisresulting polygon
that is used to calculate spatial information for
the element occurrence.

Once the spatial information is calculated in
the Biatics program, it is stored in the database
and becomes an Element Occurrence
Representation Polygon. It isthese
representation polygons that are used in
conservation planning efforts. These concepts
and the flow of information resulting in a natural
features occurrence record are depicted in Figure
0.
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Figure 8. Hog ldand with digitized and mapped natural features occur rences, demonstrating the
spatial extent of elementsrecently determined in thefield (irregular polygons) versustherelational
uncertainty of older occurrence information (spherical areain southern region) based on less site-

specific data.
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Figure 9. Essential stagesin developing an element occurrence representation.
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Conservation Planning for Beaver Isand

Background

During the first and second years of this
project, MNFI scientific staff collected
information on unique, rare, and sensitive natural
features. Priority areas on Beaver Island were
identified and inventoried, and these data were
analyzed and summarized. One of the primary
goals of this project, however, was not just to
collect and analyze data, but also to assist idand
community and local decision makers with future
land-based decision making efforts by providing

meaningful ecological information. The purpose
of the conservation planning portion of the
project was two fold. The first objective was to
determine what types and levels of natural
resource information were desirable to the
Beaver Iand community. The second objective
was to determine the most effective ways to
convey thisinformation to the Beaver Island
community, including significant stakeholders
and other interested parties.

Methodology

In order to achieve these goals we needed to
develop a methodology or processto
communicate with the ISland community. The
original model was essentially an expert-based
model in which MNFI would present ecological
information, systematically gather input from
select members of the community, and
summarize results. As development of the
process proceeded, we decided to take a more
community-based approach. In this model, the
community would devel op their own decision-
making process for determining what types and
levels of MNFI data they would like, what form
or forms it might take, and how to use the
information most effectively. The plan was to
hold one community wide meeting and invite key
community stakeholders and leaders.

The meeting was going to be broken into
two segments. In the first ssgment, MNF would
present 1) description of MNFI, 2) significance
of the Great Lakes shoreline and Islands, 3)
threats to significant natural features along the
shoreline, and 4) ecological data of Beaver
Island. The second segment would focus on
engaging the community in a discussion about
the information we presented. Techniques such
as breakout groups, steering committees, focus
groups, and/or task forces could then be used to
reach the two objectives mentioned earlier.

The method chosen to communicate with
the public was a slight modification of the
community-based model described above. A
number of key community leaders and

stakeholders were consulted to develop a system
that was best suited for Beaver Idand. These
included, 1) Tom Bailey, Director of the Little
Traverse Conservancy, 2) Marilyn Damstra,
chairperson of Little Traverse Conservancy’'s
Beaver Island Steering Committee, and planning
commissioner of St. James Township, 3) E.B.
Lange, acting president of the Beaver Island
Property Owners Association, and 4) Bill
Paladino, planning commissioner of Peaine
Township. Instead of one workshop, John
Paskus, Conservation Planning Specialist, MNFI,
in cooperation with community |eaders,
developed and organized one presentation as part
of an annual meeting and one interactive
workshop, which was open to all Island
residents.

The presentation was given during the
Beaver Island Property Owners Association
(BIPOA) annual meeting. According to several
key people in the community, the BIPOA is
currently the most active group on the Island.
Approximately 100 people attended the meeting.
The presentation was coordinated with Tom
Bailey, Director of the Little Traverse
Conservancy (LTC). Bailey presented
information about the LTC, past and present
activities on the Island, and conservation tools.
He ended his talk by discussing the significance
of MNH’swork to the LTC. John Paskus
followed Bailey's presentation. Paskus
developed a powerpoint presentation which
contained information about MNFI, the
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ecological significance of the Great Lakes
Islands, results from previous and recent
biological inventory work on the Island,
identification of significant ecological siteson
Beaver Island, and an interactive workshop
planned for August that would be open to the
entire community. Maps of the natural features,
circa 1800 vegetation, and 1978 landcover of
Beaver Island were on display during the entire
meeting. (Please refer to Appendix A for a copy
of the slide presentation).

The workshop that followed was organized
and advertised as an interactive workshop. The
goals of the workshop were to: 1) initiate a
community discussion about the natural
resources and community character of the Island,
and 2) determine the natural features that Island
residents value most. All Island residents were
welcome, and key community stakeholders were
identified and specifically invited.
Advertisements for the workshop were displayed
at key locations throughout the IsSland. The

workshop was entitled, Preserving the Natural
Resources and Community Character of Beaver
Island. MNH contracted with the Land
Information Access Association (LIAA) to assist
with the design and implementation of the
workshop. The agenda for the workshop
included: 1) introductions and greetings, 2)
technology demonstration showing how
computerized mapping and multimedia can be
used to document and understand community
resources, 3) an interactive exercise (break-out
groups) entitled ‘ crayon your community’, 4) an
overview of significant natural features on the
Island and threats to those features (powerpoint
presentation), and finally 5) a discussion about
the next steps to consider. A total of 23 residents
attended the workshop, and relationships were
developed with several key peoplein the
community. (Please refer to Appendix B for a
copy of the agenda, notes taken during the
workshop, and the follow up letter sent out to
workshop participants).

Summary of Results

As part of the introduction for the
workshop, participants were asked to list some of
the things they appreciated about Beaver Island.
Items ranged from ‘dark night sky’ (low light
pollution), to specific sites such as Little Sand
Bay and Barney'slake. Of the 18 items
mentioned, 15 were related to natural resources.
The remaining three items were cultural history,
opportunity for seclusion, and the planning
process.

The purpose of the interactive exercise
entitled ‘ crayon your community’ was to
generate mental maps of the participant’s
community and list things that define Beaver
Island as a special place. At the end of the
exercise, all items were broken into four
categories: 1) commercial, 2) historic features,
3) natural features, and 4) cultural features. By
far the category with the most items was natural
features that contained 22 different items, two of
which were mentioned several times.

A list of recommendations was provided in
the discussion on improvements and preservation
efforts. Recommendations were quite broad and
included such things as building a cultural

center, protecting natural features, maintaining
public access to lakes, and road improvements.
A group discussion on next steps followed. The
purpose of thislast step was to: 1) determine
what types and levels of natural resource
information were desired by the community, and
2) determine the most effective ways to present
this information. Recommendations were broken
into two major categories. 1)
information/communication, and 2) planning.
Strong interest was expressed for
developing an arrival guide to inform new
residents and visitors about the unique natural
and cultural features on Beaver 1sland and
surrounding area, as well as how to be good
stewards. It was also suggested that a user-
friendly electronic kiosk be installed on the
ferryboat or in one of the Boat Company’s
offices, along with a brochure they can take with
them. The kiosk would contain information
about special natural and cultural sites, unique
and/or exemplary natural communities, and rare
and declining plants and animals found in the
Beaver Archipelago. Emphasiswould be place
on informing users about the impacts of human
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activities on natural features, beneficial
stewardship activities, environmental education
opportunities, and conservation programs.
Another interesting suggestion came from two
planning commissioners (one from each
township). The commissioners expressed
interest in integrating new biological information
(collected by MNFI and others) and current

values of Islanders into the comprehensive
master planning process of each township, and
future outreach efforts. Several hard copy maps
of natural features, circa 1800 vegetation, and
1978 landcover were provided to the township
planning commissioners to temporarily address
their needs.

Great Lakes Islands 1999 - page 38



Site Summaries

As established in the format of several
previous MNFI reports concerning coastal zone
inventories, we provide here a summary
description of the significant inventory sites.
These descriptions are provided primarily for
inventory sites covered by MNFI botanists,
community ecologists, and aquatic ecol ogists.
We have not attempted to catalogue this level of
information for all sites assessed and inventoried
during animal surveys, many of these consisted
of bird census stations where it was not
necessary to obtain detailed habitat data.
However, animal inventories did coincide in
several of the following sites, and where useful,
relevant information is incorporated below. Sites
where bird point counts were conducted are
appropriately noted. While a complete analysis

requires multi-year data, areasrichin bird
species are highlighted.

The intention of this section isto provide a
summary of each sitein arelatively brief
commentary format that can be used for
meaningful future reference and consultation.
Lastly, because several surveys consisted of re-
visits to sites inventoried in 1998, we have
updated the site summary descriptions where
necessary, and to avoid confusion, we are
including all of the last two years' site
su