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Introduction

Current, accurate, and comparable resource inventories are fundamental to understanding the
intricacies of biological diversity (Wilson 1988, Heyer et al. 1994) and are a necessary
component for successful stewardship of protected areas (Johnson et al. 1984, Likens 1989,
van Riper et al. 1990, Goldsmith 1991, Williams 1994). This need for knowledge regarding
the condition of natural resources has long been recognized (National Park Service 1992a)
and has been reflected in legal mandates and management policies since the inception of the
National Park Service (NPS). Despite these longstanding directives the NPS has acquired
only limited information about the natural resources under its stewardship (Ruggiero et al.
1992). The lack of basic inventory information prevents natural resource managers from
measuring population or environmental changes (Heyer et al. 1994).

In 1992, the NPS began to address the need for increased efforts in inventory and monitoring
of natural resources by publishing the Natural Resources Inventory and Monitoring
Guidelines (NPS-75) (National Park Service 1992a). A partnership was formed between the
NPS and the Center for Field Research (Earthwatch) to improve the understanding of park
resources. The objectives were to provide the NPS with a labor force of Earthwatch
volunteers to facilitate inventory and monitoring projects, and to provide field research
experience to elementary and secondary school teachers serving as volunteers to help broaden
and enliven their science teaching. Acadia National Park (ANP) was the first park to
participate in this partnership.

Acadia National Park preserves approximately 14,000 ha and is composed of lands in
Hancock and Knox Counties in mid-coastal Maine (Figure 1). The majority of the park
consists of lands on Mount Desert Island (MDI) (12,000 ha), with lesser amounts on Isle au
Haut (1,200 ha), Schoodic Peninsula (800 ha), and 12 small islands (300 ha) in the Gulf of
Maine.

Considerable research has been conducted in ANP and the associated region since the late
1800s. A summary of scientific work (Greene et al. 1992) conducted within the park
identifies available inventory information and identifies gaps in knowledge for many natural
resources. Whereas much is known about Mount Desert Island, the flora and fauna on smalil
park islands was unknown. In fact, many of these islands had never been visited by park
biologists before this study. This lack of information was of particular concern to managers
because islands often have unique physiography, habitats, and ecological isolation, and may
harbor rare species, species of concern to management, and sensitive ecological zones
deserving special protection (Lack 1971). The popularity of sea kayaking and small boating
in the waters near the park, and the lack of information regarding visitor use, also has
generated concern among park managers about the vulnerability of these islands to the effects
of humans.



The goal of this project was to provide park managers with resource information to facilitate
informed management of park islands.

Objectives of this island inventory project were to:
1. Develop species lists of vascular plants and non-avian terrestrial vertebrates,
quantitatively describe forests, and provide photographic documentation of the

islands’ vegetation and landscapes;

2. Identify state or federally listed endangered or threatened species, non-native
species, and other species or habitats of management concern;

3. Qualitatively assess effects of humans; and,
4, Design and implement methods that will facilitate expanded future inventory
~ efforts.
STUDY AREA

Our inventory focused on 10 small islands on which over 95% of each island is federally
owned and administered by the NPS (Figure 1, Table 1). Historic and incidental information
for Bar Island in Frenchman Bay is included in selected sections of this report, although
minimal field work was conducted on this island during this study.

Thousands of islands are scattered along the Maine coast and many share common names.
To differentiate between islands with identical names, the state has assigned each a unique
Maine Island Registry number (MIR#). Throughout this report we use these numbers to
differentiate between Bar Island in Somes Sound (MIR# 59-265), and Bar Island in
Frenchman’s Bay (MIR# 59-194). Other park islands are referred to by name.

The geographic position of the study islands in relation to the mainland and other islands
varied greatly (Figure 1). Little Moose and Pond Islands are attached to the mainland by
tidal bars; both Bar Islands (MIR# 59-265 and 59-194) are attached to MDI; Baker Island,
The Hop, and Western Ear are attached to other islands by tidal bars; Heron, Schoodic, Bald
Porcupine, and Sheep Porcupine Islands are isolated from other lands.

Sand beaches are rare on the islands, with cobbles, ledges, and cliffs predominating. Soils
are primarily glacial in origin, thin and acidic. Maximum elevations range from 9 to 58 m.



ANP has a cool, moist, maritime climate, with temperatures ranging from a high of 41°C in
summer to a low of -9°C in the winter and a mean annual temperature during 1941 to 1980
of 8°C. Precipitation during this period averaged 123 cm annually, with snowfall averaging
1.5 m (Patterson et al. 1983). Compared to the mainland, island temperatures are cooler in
summer and warmer in winter, and snowfall is reduced because of the moderating effect of
the ocean. In summer the islands are frequently shrouded in thick fog. Constant dampness,
combined with the effect of cold ocean water, creates conditions on the islands similar to
those in more arctic regions and affords a habitat for arctic plants (Hill 1919).

DESCRIPTIONS OF ISLANDS

Maps of each island are located in Appendix A (Figures Al through A10).

Baker Island

Baker Island, nearly circular with a 0.8 km diameter, encompasses 68 ha. and is located 5
km south of MDI. At extremely low tides, the island is connected to neighboring Little
Cranberry Island by a bar approximately 1.6 km long. The northern portion of the island
contains extensive fields. Most of the island is forested with dense red and white spruce
(Picea rubrum, P. glauca). Brackish ponds are on the southwest and northeast corners of the
island and are surrounded by wetlands. The interior of the island contains a few temporary
streams, and areas of small, forested wetlands are common on the western side.

The Baker Island Lighthouse, built in 1828, sits at the island’s center and is still operational.
Four other buildings constructed in the mid-1800s are on the island, including one private
summer residence. Foundations of additional structures, a cemetery, and remnants of stone
walls can be found throughout the island, reflecting its history of human use.

The park’s General Management Plan (National Park Service 1992b) designates that the
middle of the island surrounding the lighthouse will be managed to protect cultural resource
values. The remainder of the island is to be managed to preserve natural resources and
ecological processes. A cultural landscape report for Baker Island is currently being
developed (I. Mancinelli, College of the Atlantic, pers. comm.). Danskin (1994) identifies
management alternatives for maintaining the cultural landscape surrounding the lighthouse
and historic residence.

The rocky shoreline lacks a good harbor; however, a safe anchorage and landing site exists
on the north side of the island. The NPS conducts daily tours of the island in the summer.



Bald Porcupine Island

Bald Porcupine Island is 12.8 ha and is located in Frenchman Bay 1.6 km south-southeast of
Bar Harbor. A breakwater extends from the western shore. The island is densely forested
with spruce and contains patches of eastern hemlock (Tsuga canadensis) and northern white
cedar (Thuja occidentalis) as well as mixed hardwoods at the inland summit. The island has
been designated as a Maine critical area because a sea cave on the island supports an unusual
luminescent moss (Schistostega pennati) found only in a few locations in Maine, and because
the forests on Bald Porcupine Island have been designated as a research natural area by the
Society of American Foresters (Maine Natural Areas Program 1994a). Bald Porcupine is a
steep island with sheer 30-40 m cliffs marking the south and east sides. These cliffs are used
for nesting and perching by black guillemots (Cepphus gryile) (Folger 1986). The cliffs also
may provide suitable nesting habitat for federally endangered peregrine falcons. A pair of
federally threatened bald eagles (Haliaeetus leucocephalus) nested on the island from the
1960s to 1984. The nest reportedly fell from the tree in 1985 and the pair moved to nearby
Sheep Porcupine Island (Jacobi 1994).

Access to the island is difficult. When wind is light and from the south or southeast, access
can be gained by landing in the lee of the breakwater and passengers can scramble up a steep
trail onto the island. At high tide, no flat shoreline is exposed and securing a small boat on
shore is extremely difficult.

Bar Island (MIR# 59-194)

Bar Island, a 27 ha island connected to MDI at low tide by a gravel bar, is 0.5 km north of
Bar Harbor. The gravel bar provides easy access to the island at low tide, and many people
and vehicles cross daily. A dirt road connects the bar with a meadow in the center of the
island. The remainder of the island is dominated by a diverse conifer forest.

One private residence is located on the south side of the island and is occupied year-round.
Scattered bricks on the southwest side of the island suggest historic human occupation.

Bar Island (MIR# 59-265)

Bar Island is a 2.7 ha island in the northern end of Somes Sound and is connected to MDI at
low tide by a gravel bar. The island supports a number of large, old, eastern white pines
(Pinus strobus) and has been part of a bald eagle nesting territory since, at least, 1969. It
supported an active eagle nest in 1969, 1992, and 1993. Thick shrubs grow along the
southern perimeter of the island; the central portions are forested with mixed hardwood-
conifer forest.



Evidence of historic human habitation is in the form of a cement cistern and pipes that extend
from the center of the island. Access to the island can be gained by the sand bar at the
northern end of the island or via boat at a number of sites.

Heron Island

Heron Island is a low, flat, and treeless island 7 km southwest of Swans Island and 1.6 km
southeast of Marshall Island in Jericho Bay. Vegetation on this 21 ha island is composed
primarily of grasses, low shrubs, and herbs. A wet depression occurs on the southern end of
the island.

Heron Island is a registered Maine critical area (Maine Natural Areas Program 1994a) for
nesting common eider (Somateria mollissima) and historically has been used as a nesting site
for great blue herons (Ardea herodias), black-crowned night herons (Nycticorax nycticorax),
ravens (Corvus corax), and osprey (Pandion haliaetus) (Norton 1907, Allen and Norton
1931, Townsend 1975). Now many species of seabirds nest on the island, including herring
gulls (Larus argentatus), great black-backed gulls (Larus marinus), common eider, black
guillemots, and Leach’s storm-petrels (Oceanodrama leucorhoa). Harlequin ducks
(Histrionicus histrionicus), a candidate species for federal listing, winter around the island
(Mittelhauser 1991).

Anchorage and landing options are poor. The best landing sites are on the north and west
sides of the island on cobble beaches.

The Hop

The Hop is a small, 3.3 ha island in Frenchman Bay that is connected at low tide by a gravel
bar to Long Porcupine Island. Dense spruce forest covers the northern half of the island, the
mid-section consists of dense patches of shrubs, and the south is covered with tall grasses
dotted with occasional clumps of spruce. The island was used by nesting seagulls in the
1930s (Allen and Norton 1931, Mendall 1934, Gross 1945) and currently is used as a
perching site for bald eagles. High cliffs mark the south and eastern shores.

Landings are best made on the northern side of the tidal bar connecting The Hop to Long
Porcupine Island.

Little Moose Island

Little Moose Island is a 22 ha island that lies on the southern point of Schoodic Peninsula
and is connected to the mainland at low tide by a gravel bar. Exclusive of the forested areas
of spruce, balsam fir (Abies balsamea), and jack pine (Pinus banksiana) that grow along the



northern section, the island is predominantly covered with low shrubs and matted herbs.
Only meager amounts of fresh water are on the island in scattered pools and depressions.
The island is a registered Maine critical area (Maine Natural Areas Program 1994a) as a rare
plant station supporting many state-listed rare species.

Access to the island from the southeast end of the Schoodic Peninsula is easily attained by
foot via the tidal bar at low tide. Many protected coves along the north side offer safe
passage by canoe or small boat over the shallow flats.

Pond Island

Pond Island is a small island, 5.8 ha, located 0.5 km west of Schoodic Peninsula, thickly
forested with spruce and fir and small patches of paper birch (Betula papyrifera) that
surround a sphagnum bog in the central portion of the island. The island is connected to the
mainland by a cobble bar at low water on the southern end of the island. A partial bar exists
to the east, however, a strong current often rips through this area creating a fast, deep
stream, which can make crossing difficult. Protected coves on the southeastern shore
facilitate easy landings by small boat or canoe during most tides.

Schoodic Island

Schoodic Island is a long, thin, 27 ha island, located 1.2 km southeast of Schoodic
Peninsula. Three-quarters of the island is covered by shrubs and herbaceous vegetation. A
small white spruce forest at the southern end of the island covers approximately one-quarter
of the island. The island is a mix of hills on the northern end, brackish wetlands in the
middle, and rolling forest to the south. Bald eagles have nested on this island since 1965
(Jacobi 1994). The island has been used as a nesting island by seabirds since at least 1930
and is a designated Maine critical area for common eider (Maine Natural Areas Program
1994a).

No steep cliffs are on this island; however, landings can be difficult because of large, rolling

swells. The best landing sites are on the cobble beaches on the north and northwest sides of
the island in several relatively protected coves.

Sheep Porcupine Island

Sheep Porcupine Island lies 1.1 km east-northeast of Bar Harbor in Frenchman Bay and
encompasses 9 ha. The island is forested with a dense mixture of spruce, birch, poplar
(Populus spp.), and maple (Acer spp.). The topography of Sheep Porcupine Island is typical
of glacially formed islands in the area with steep, rocky cliffs on the south and east sides.



Bald eagles have nested on the island since 1965 (Jacobi 1994). The best landing site is on
the cobble beach on the western shore.

Western Ear

Western Ear is a 9 ha island in Penobscot Bay, and is connected at low tide by a gravel bar
to another much larger island, Isle au Haut (2600 ha). Western Ear is forested with red and
white spruce throughout. Small patches of grass and scattered shrubs exist on the northwest
corner and in portions of the forest understory. The south shore is sheer cliff, the eastern
and western shores are marked with strewn boulders and ledge. The area near Isle au Haut
and Western Ear is the most important wintering area of harlequin ducks in the Western
Atlantic (Mittelhauser 1991). The best landing site is on the northwest side of the bar that
connects Western Ear to Isle au Haut.

BACKGROUND/APPROACH

Before field work we searched the literature to compile available historic information for
each study island. Also, we identified inventory methods appropriate for each resource
studied, while accounting for the varying abilities of our field assistants. Field work was
conducted May-September 1992 and 1993 (Table 1).

We inventoried vascular flora, forest communities, and vertebrate fauna except for birds and
bats. We recorded information regarding colonial nesting seabirds on park islands but did
not conduct quantitative assessments of population or reproduction. Information regarding
nesting seabirds is included in the Effects of Human Use chapter. We did not systematically
inventory avian fauna on the islands because it required too much work and it was too
difficult to verify identifications made by volunteers.

We recorded all evidence of human use on each island in an effort to obtain preliminary
information about effects on the resource caused by visitors. Also we systematically
photographed each island to document current conditions. Photographs taken at a minimum
of five-year intervals can help document gradual changes otherwise unnoticed and may be
useful for detecting effects of changing air quality, visitor effects, land use patterns, changes
in the scenery, etc. Photographic monitoring also is a cost-effective and efficient method for
long-term monitoring (Magill 1989). To the best of our knowledge, this study was the first
to establish permanent photopoints for documenting changes in landscape and vegetation on
park islands, and to systematically photograph island shorelines and associated vegetation.
We established permanent photopoints, as well as a series of photos taken from the periphery
of the islands. Specific information regarding photographs is in Appendix B.



This report is organized into topical chapters for vascular plants, forests, mammals,
amphibians and reptiles, and human use and effects. Each chapter includes historic
information, dates of field work, methods used, results, and discussion. Results are
summarized and management recommendations are repeated in the final chapter, which
serves as a synopsis of this study. Field notes, raw data, and slides are stored in the Natural
Resource Library at ANP (Mittelhauser et al. 1996).
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Before conducting field work, we searched the herbaria at ANP and College of the Atlantic
for plant specimens collected from small park islands and used these to augment preliminary
lists (Les 1984, Greene 1988, 1992). We did not search other herbaria, although historical
collections undoubtedly exist.

We conducted plant searches in all habitats on each island. Habitats were determined by
examining aerial photographs followed by ground-truthing. We walked each habitat looking
for new plant species. Within each habitat, we searched wet depressions, spray zones, and
other microhabitats known to harbor uncommon species. Initial identifications of common
species were made in the field; for most of these, voucher specimens were not collected.
Specimens in question, or specimens from difficult taxa were collected for identification in
the lab. We were assisted with field surveys by C. Greene, Professor of Botany at College
of the Atlantic, and L. Gregory, ANP Botanist. They identified most plant specimens
collected. Some specimens that were difficult to identify were compared with collections in
the herbaria at College of the Atlantic or University of Maine. Specimens from particularly
difficult taxa [e.g. Carex recta, sandy sedge (Carex silicea), orach (Atriplex spp.), and blue
birch (Betula x caerulea)] were sent to specialists for verification.

We carefully planned the timing of our visits to islands to avoid disturbing nesting seabirds
or eagles. After preliminary visits to Bar Island (MIR# 59-265) and Sheep Porcupine Island
with U.S. Fish and Wildlife Service eagle researchers, we conducted most of our field work
in September after eaglets had fledged. We were able to conduct field work without
disturbing eagles throughout 1992 on Schoodic Island because the eagle nest failed.

Nomenclature follows that of Kartesz (1994). Common and latin names are provided in
Table 3. All collections have been accessioned into the herbarium at the College of the
Atlantic. Field notes and data are stored at the Natural Resource Library at ANP
(Mittelhauser et al. 1996).

Plant Status

The Maine Natural Areas Program compiles and maintains Maine’s official list of threatened
and endangered plants. We used this list, which is based on data collected before 1989, to
determine rarity status (Maine State Planning Office 1990). The Natural Areas Program
tracks recent changes in status of plant populations, and proposes changes to the State list.
Proposed listing status was obtained from the Maine Natural Areas Program (1994b).

The following categories are recognized on the official State list:

Endangered: documented once within the past 20 years, or listed as endangered under
the Federal Endangered Species Act (ESA).
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Threatened: Documented two to four times recently, or listed as threatened under the
ESA.

Species not fitting the State criteria for endangered or threatened may be
included in one of the above categories if the populations are small, confined
to small geographic areas in the State, or the species is clearly and imminently
jeopardized as determined by the Maine Botanical Advisory Group.

Special concern: documented by five to 10 recent occurrences. If variables
contributing to their decline are not changed, the plant could become
threatened within the foreseeable future. This category includes plants that
might justifiably be placed in endangered or threatened category but for which
recent documentation (within past 20 years) is lacking.

Watch list: documented more than 10 times recently but still of concern; plants
removed from one of above categories may be listed here, as may plants
proposed for addition to one of the above categories but for which more
information is needed.

Possibly extirpated: undocumented in Maine within the last twenty years. If found
and documented, the taxon is immediately listed under endangered status.

In addition to state-listed plants, the NPS is concerned with identifying and protecting locally
rare species and those that may be potentially useful as indicators of unique habitats (National
Park Service 1988). The NPS has not developed criteria to define local rarity. We use
Greene (1990) to classify species as locally rare. Greene (1990) determined local rarity
based on Rand and Redfield (1894), Stebbins (1929), or as shown by recent field searches to
be much less common than previously noted.

A non-native species is a species that occurs in ANP as a result of deliberate or accidental
actions by humans (National Park Service 1991). Plants were classified as non-native to
Maine using Richards et al. (1983). Non-native plants of management concern in ANP were
determined by McInnes (1986).

RESULTS

Based on 1992-1993 field work, searches in herbaria, and previously published inventory
efforts (Greenwood 1927, Stebbins 1929, Les 1984, Greene 1988, 1992), we compiled a
comprehensive list of all plant species recorded from small park islands (Table 3). The list
includes 433 species and 16 varieties and subspecies of vascular plants. No federally-listed
endangered or threatened plants have been reported for this coastal region.
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State-Listed Species

A total of 10 state-listed (or proposed) endangered, threatened, special concern, or watch list
plant species was documented from the islands studied (Table 4).

State Endangered

We found two state endangered plants on Heron Island; Carex adusta and C. recta. Carex
recta is proposed for listing in the next version of the state list as possibly extirpated;
however, recent findings (S. Gawler, Maine Natural Areas Program, pers. comm.) may
result in maintaining its status as endangered or possibly listing it as threatened. Following
this study, C. recta was collected on Little Moose Island in July, 1994 (L. Gregory, ANP,
pers. comm.).

Dwarf rattlesnake root (Prenanthes nana), a state endangered species proposed for listing as
possibly extirpated, was collected from Little Moose Island in 1955 and 1967 (specimens are
stored in the park’s herbarium). We found rattlesnake root (Prenanthes spp.) on all islands.
The taxonomic status of rattlesnake root populations on the coast are uncertain as they appear
intermediate between tall rattlesnake root (P. trifoliata) and dwarf rattlesnake root (J. Canne-
Hilliker, Univ. of Guelph, pers. comm.).

State Threatened

We found Carex echinata on Heron Island and Greene (1990) lists it from Baker Island.
Carex echinata is proposed for deletion from the state list because it occurs in numerous sites
in Maine and currently is not considered rare in the state (S. Gawler, Maine Natural Areas
Program, pers. comm.).

We collected asters from Western Ear that were intermediate between leafy-bracted aster
(Aster foliaceus) and New York aster (A. novi-belgii), as did Greene on Baker Island (C.
Greene, College of the Atlantic, pers. comm.). Final resolution of the status of these
specimens will require additional research because the taxonomic status of these coastal
populations is questionable (Gleason and Cronquist 1991, C. Greene, College of the Atlantic,
pers. comm.).

State Special Concern

Three species of state special concern were collected: blue birch, marsh felwort, and blinks
(Montia fontana). We found blue birch on Bar Island, The Hop, Little Moose Island, and
Western Ear, and relocated the population of marsh felwort on Little Moose Island. We
found blinks on Heron Island; Greene (1990) found this species on Little Moose Island.

Possibly Extirpated from State
Sandy sedge was collected from Bald Porcupine Island, Heron Island, The Hop, and Sheep
Porcupine Island. Sandy sedge had not been previously listed, however, it was proposed to
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be listed as possibly extirpated in the next version of the list (Maine Natural Areas Program
1994b). Based on recent findings, sandy sedge will probably be listed as endangered (S.
Gawler, Maine Natural Areas Program, pers. comm.).

State Watch List

Three species, all proposed for removal from the list, were observed by Greene (1988, 1990,
1992). Beachhead iris was found on Baker Island, Little Moose Island, and Schoodic Island.
Boreal knotty pearlwort (Sagina nodosa ssp. borealis) and knotty pearlwort (S. nodosa ssp.
nodosa) were noted from Little Moose Island. We did not relocate these populations.

Locally Rare Species

We noted sixteen locally rare species on the study islands (Tables 3 and 4).

Non-native Species

We observed 111 non-native species (25% of total species) on the study islands (Tables 3 and
3).

Twelve non-native plant species growing in ANP are of management concern (Mclnnes
1986) because they are invasive or have cultural value. Five of these species occur on the
islands we studied (Table 4): Asiatic bittersweet (Celastrus orbiculatus); Japanese barberry
(Berberis thunbergii); common barberry (Berberis vulgaris); apple (Malus sylvestris); and
common lilac (Syringa vulgaris). These species all have ornamental or agricultural value and
were probably introduced by settlers for plantings around homesteads, thus, they may have
some historical value.

DISCUSSION

We prepared species lists for five islands (Bald Porcupine Island, Bar Island (MIR# 59-265)
The Hop, Heron Island, and Western Ear) and ammended lists by Greene (1988, 1992) for
six additional islands (Baker Island, Bar Island (MIR# 59-194), Little Moose Island, Pond
Island, Schoodic Island, and Sheep Porcupine Island).

We searched Sheep Porcupine Island and Bar Island (MIR# 59-265) only briefly in spring,
and not at all in the summer, thus, we may have missed species at these times. We
recommend additional field searches throughout the growing season on these islands.

Ten state-listed, rare plants were located on park islands. We found that these islands are
important refuges for rare plants and should be considered in park management plans. We
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recommend monitoring these rare plant populations on all islands at 5-year intervals. At this
time, there are no NPS guidelines for identifying what specific monitoring methodology
should be used. The park should develop monitoring techniques for rare plant populations by
determining what parameters (presence/absence, percent cover, etc.) are appropriate and
feasible.

Heron Island and Little Moose Island harbored the greatest number of state-listed, rare
plants. Little Moose Island is now registered as a Maine critical area for rare plants. Heron
Island supports five rare species, including two state endangered species, and one species
previously thought to be extirpated. Heron Island should be nominated as a State critical
area to increase awareness of the need for protecting the island’s rare flora.

The taxonomic status of coastal populations of leafy-bracted aster and dwarf rattlesnake root,
two state-listed species, is in question. Additional research on the taxonomic status of these
species is needed.

No specific regulations now protect state-listed species, although some regulations protect
special habitats, i.e. wetlands. We recommend that the park participate in partnerships with
the New England Plant Conservation Program, the Maine Botanical Advisory Group, The
Nature Conservancy, and other conservation groups to enhance protection of rare plants and
habitats in the region.

Twenty-five percent of the islands’ flora were non-native species; this compares to twenty-
two percent found on MDI (National Park Service 1993a). Little Moose Island had the
fewest non-native plants; nine percent of the islands’ flora. Although few of Mclnnes’
(1986) 12 species of concern to management were found on the study islands, other invasive
species such as multiflora rose (Rosa multiflora), Canada thistle (Cirsium arvense), and tall
fescue (Festuca pratense) are known to alter native plant communities (Harty 1986), and may
be disrupting the ecology of these islands. We recommend that threats to native communities
by non-native plant species be reassessed, and, if necessary, management plans to control
non-native plants be developed and implemented.

Sheep have been present on many Maine islands (Conkling 1981) and have been proposed for
reintroduction on Baker Island to maintain the cultural landscape surrounding historical
development (Danskin 1994). Sheep may have adversely affected island ecology by
introducing non-native plants or causing local extinction of rare species. In contrast, grazing
may have created habitat favoring some rare species. For example, sheep were grazed on
Heron Island as recently as 1968 (Sullivan and Favour 1968) and Heron Island supports a
number of state-listed meadow species. In the absence of grazing or other active
management, these species may disappear. Additional research is needed to determine the
role grazing may have on distribution and composition of flora of the islands, and the
implications of its use as a management tool.
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Table 2. Dates of botanical field work on 10 islands of Acadia National Park, 1992-93.

Dates of Botanical Field Work

Island Name 1992 1993
Baker April 29 August 3-6
May 20-21
July 9
Bald Porcupine May 18 May 14
June 18
July 5-9
September 8
Bar (MIR# 59-265) June 8 September 1, 19-20
Heron May 29 May 13
June 17
July 12-14
August 31
The Hop No fieldwork May 12
June 10
August 9-10
September 14
Little Moose No fieldwork June 4
’ August 11, 27
September 13, 15, 21-22
Pond June 4, 30 August 27
July 1-3, 6
Schoodic June 8, 19 No fieldwork

July 16, 21-24, 27-30

August 20, 25-26

Sheep Porcupine

June 8

June 14
September 2, 13

Western Ear

No fieldwork

May 13
June 25
July 1-2, 28
October 14
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Vascular Flora

HISTORIC INFORMATION

Botanical research on islands in mid-coast Maine has been limited (Greene et al. 1992). The
first attempt to create a comprehensive flora list of the ANP region was by Rand and
Redfield (1894) who focused on MDI and the Porcupine Islands, with limited work on other
nearby islands. Hill (1914, 1919, 1923) qualitatively described plant habitat associations in
extensive study of the vegetation of the islands in the Penobscot Bay region. George
Rossbach, a retired professor from West Virginia Wesleyan College, collected extensively
throughout the state from 1930 to 1986, including many coastal areas; most of this work
remains unpublished (Rossbach 1986). Collections from these three studies are stored at
herbaria of the University of Maine and the New England Botanical Club, and represent
significant information on the distribution of many plants in Maine.

Recent botanical inventories of MDI and surrounding islands were conducted from 1985
through 1989 by Greene (1987, 1988, 1989) focusing on rare vascular plants within ANP
(Greene 1990). Greene (1988, 1992) presents preliminary plant lists for Baker Island, Bar
Island (MIR# 59-194), Little Moose Island, Pond Island, Schoodic Island, and Sheep
Porcupine Island. Les (1984) lists plants found on Little Moose Island. The first
comprehensive vascular flora of Isle au Haut was prepared by Wise (1970), building on the
published and unpublished work of Kidder (1921, 1923a, 1923b, 1928). Other preliminary
floral lists prepared for non-park islands in the region include: Redfield (1885, 1893) and
Folger and Wayne (1986), for Great Duck Island; Rappaport and Wesley (1985), for nine
seabird-nesting islands in coastal Maine; Gregory (1989), for Wooden Ball Island; and
Gregory (1993), for the Eastern Calf Islands Preserve (Black, Sheep, and Eagle Islands in
Blue Hill Bay).

Little Moose Island is a Maine critical area (Maine Natural Areas Program 1994a), based on
the presence of several unusual and rare plants of arctic-maritime affinity including marsh
felwort (Lomatogonium rotatum) and beachhead iris (Iris setosa var. canadensis).

METHODS

Dates of field work on each island are summarized in Table 2. We searched each island for
herbaceous plant species at least four times. We scheduled searches, when possible, to
include at least one visit in spring, summer, and fall. No botanical field work was conducted
on Bar Island (MIR# 59-194).
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Table 4. Numbers of plant species on 11 park islands, including Greene (1988, 1992), as
determined by field surveys and voucher specimens stored in herbaria at the College of the
Atlantic and Acadia National Park.

Numbers of:
State-listed Locaily Rare Non-native
Species Rare Species Species Species (%)
Island Name
Baker 212 3 4 47 22%)
Bald Porcupine 143 1 1 29 (20%)
Bar (MIR# 59-194) 191 0 2 64 (34%)
Bar (MIR# 59-265) 97 1 0 14 (14%)
Heron 117 5 3 34 29%)
The Hop 142 2 3 34 (24%)
Little Moose 174 7 3 15 (9%)
Pond 136 0 2 21 (15%)
Schoodic 139 1 2 25 (18%)
Sheep Porcupine 145 1 0 28 (19%)
Western Ear | 108 2 2 19 (18%)

39



40



Forests

HISTORIC INFORMATION

Only limited research exists on forests on offshore islands in mid-coastal Maine (Greene et
al. 1992). In a major study of the vegetation of Maine’s coastal areas, plant associations and
island forests in the Penobscot Bay region are qualitatively described (Hill 1919, 1923).
Other studies in the area include that of Davis (1961, 1966), who describes the spruce-fir
forest on Ironbound Island in Frenchman Bay and a few other local island forests, and
Rappaport and Wesley (1985), who characterize the spruce-fir forest on Little Duck Island.
Personnel of the University of Maine studied the age, distribution, and height of trees in
relation to the lighthouse on Baker Island (Gilmore et al. 1993).

Some information on composition of historic forests has been gleaned by Moore and Taylor
(1927), Davis (1961, 1966), and Conkling (1981), who summarize and interpret notes from
early travelers to the region. Although interpretation of these accounts is often difficult, it
seems that selected genera, €.g., pines (Pinus sp.) and oaks (Quercus sp.) that were once
common on the islands in the 1700s have become less common and probably is related to the
lumber and boat-building trades that flourished along the Maine coast in the 1700s-1800s
(Conkling 1981).

Since settlement by Europeans in the mid-1700s many island forests have been cut for wood
products or cleared for pasture. During the 1800s The Hop was principally used for haying,
grazing, and logging (McLane 1989). By the mid-1800s the summit of Bald Porcupine
Island was cleared and hay was harvested annually. Many islands along the Maine coast
have been used for raising sheep (Moore and Taylor 1927); sheep were pastured on both
Sheep Porcupine Island and The Hop in the 1880s. Heron Island, the only treeless island in
the park, had sheep on it during the 1900s (McLane 1982), but sheep were eventually
removed in 1968 when the NPS acquired the island (Sullivan and Favour 1968). Details of
logging operations on park islands are few; however, most island forests have had at least
small-scale logging operations in the past and McLane (1989) reports that 4,000 cords of
pulpwood were harvested from The Hop and adjacent Long Porcupine Island during 1938.

The forest on Bald Porcupine Island is a Research Natural Area designated by the Society of

American Foresters (Maine Natural Areas Program 1994a) because of its unique forest type
of white spruce, balsam fir, and paper birch.
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METHODS

We identified primary forest communities on each island by interpreting vegetation cover-
type maps (Waggoner 1981), analyzing recent aerial photographs, and on site visits. Using
computer-generated maps and grids, we randomly chose plot locations in each forest
community. Plots were established in the field using tape and compass to measure from
landmarks. If a plot was not representative of the community being sampled (e.g., contained
open field), another random plot was chosen.

In response to comments by technical advisors and field assistants, we modified our methods
after the first field season so that original methods used on Pond and Schoodic Islands differ
from methods used on the remaining six islands (Bald Porcupine Island, Bar Island (MIR#
59-265), The Hop, Little Moose Island, Sheep Porcupine Island, Western Ear). Differences
in methods used between years are outlined below.

Plots were 10 m x 10 m (0.01 ha) and were oriented along north-south and east-west
transects corrected for local declination. Two, 10-m-long line transects, oriented north-south
and east-west, bisected each plot. These were used to measure ground and canopy cover and
to conduct foliage height profiles (Figure 2). In 1992, we sampled shrubs in two, 2-m x 10-
m belt transects surrounding the line transects. In 1993, we sampled shrubs in four, 2-m x
4-m belt transects to avoid collecting data from the central portion of the plot, which often
became trampled.

Plots sampled in 1993 were permanently marked on two opposite corners with rebar stakes
capped with yellow plastic and labeled "ACADIA NP". Plots on Pond Island and Schoodic
Island were not permanently marked, although Universal Transverse Mercator (UTM)
coordinates (Appendix A) will facilitate approximate relocation of plots. Data from all plots
are stored in the Natural Resource Library at ANP (Mittelhauser et al. 1996).

Tree and Shrub Counts

In each 10-m x 10-m plot, we tallied number of trees by species and by diameter at breast
height (DBH; 1.37 m above ground level). During data collection in 1992 on Pond and
Schoodic Islands, we defined a tree as any upright woody stem, dead or alive, with a DBH
> 7.5 cm. In 1993, we modified this definition to include species with DBH > 2.5 cm.
We counted multi-stemmed individuals as separate stems if they branched below breast
height. Not all spruce (Picea sp.) were identified to species, as some did not have branches
low enough to positively identify. From these data we calculated basal area, density of trees
per ha, and importance values for each species in each forest community. We calculated
importance values by summing the relative density, relative frequency, and relative
dominance for species (Russell and Marion 1990).
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Density of shrubs was tallied by species in belt transects within the 10-m x 10-m plots
(Figure 2). On Pond and Schoodic Islands, we defined shrubs as any upright woody plant
taller than 0.5 m with a DBH < 7.5 cm. We modified this definition in 1993 to include any
upright woody plant with a DBH < 2.5 cm, regardless of height. In 1993, shrubs were
tallied by species as well as by 0.5-m height classes.

Tree Cores
We obtained cores of tree boles at breast height with an increment borer at breast height
from the largest individual of each tree species within each plot sampled in 1993. Rings

were counted under microscope and are presented as age at breast height. Cores were not
obtained from trees on Pond or Schoodic Islands.

Ground and Canopy Cover

Percent ground cover by cover-class categories was estimated in each plot using techniques
we modified from Bonham (1989). On Pond and Schoodic Islands ground cover was
estimated by averaging measurements taken with an ocular tube (James and Shugart 1970) at
1-m intervals along the two perpendicular line transects within each 10-m x 10-m plot. At
each point, one of the following categories was identified: herbaceous plant, woody plant or
stems (including deadwood), moss, lichen, and soil/leaf litter. In 1993, the method was
revised to sample the remaining six islands. A rebar stake, 1.3 cm diameter x 0.5-m long,
was lowered from 1-m heights at 1-m intervals along the two line transects, and a tally of all
ground cover categories that made contact with the rebar stake were recorded. We revised
ground cover categories in 1993, dividing soil and leaf litter into separate categories and
adding rock as a new category.

In 1992, we defined canopy cover as the percent vegetative cover 2 m or more above the
ground. Canopy cover was measured by recording presence or absence of such vegetation or
stems at 1-m intervals along the two line transects bisecting the plots. Presence or absence
was determined using an ocular tube (James and Shugart 1970). We calculated percent cover
by dividing the number of points with vegetation by the 21 points sampled, then multiplying
by 100. The ocular tube was difficult to use; we used a convex spherical densiometer to
estimate canopy cover in 1993. Twenty readings, four at each corner and at the center, were
taken in each 10-m x 10-m plot.

Foliage Height Profiles

Foliage height profiles depict the structural complexity of forests (Karr and Roth 1971,
Brokaw and Grear 1991). We measured vertical structure of vegetation by recording the
presence or absence of all vegetation and woody stems within the following height intervals:
0-0.5m, 0.5-1m, 1-1.5m, 1.5-2 m, 2-2.5 m, 2.5-3 m, 3-4 m, 4-6 m, 6-8 m, 8-10 m,
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10-12 m, 12-15 m, 15-20 m, and > 20 m. Vegetation intercepts for each of these height
intervals were measured at 21 points along two line transects in each plot. In 1992, we used
a 2.2 cm diameter x 3-m-long, round, pole marked at 0.5-m intervals positioned vertically to
measure vegetation intercepts. For heights above 3 m, presence or absence of vegetation in
the height intervals was estimated by sighting along the pole and measuring the height of
vegetation in line-of-sight above the pole with a rangefinder. This method proved
cumbersome, and in 1993, we used an 8-m-long, telescoping, measuring pole to determine
heights. Heights above 8 m were estimated. We calculated percent vegetation cover for
each height interval as the number of intercepts recorded for that height interval divided by
the total number of sample points, then multiplied by 100.

Statistical Analyses

Because sample sizes were small on each island, data from all islands were grouped before
analysis. We used detrended correspondence analysis (Gauch 1982) of tree basal area to
group similar plots and determine relationships of the species and plots sampled. To adjust
data for comparability between years, we included only live trees >7.5 cm DBH in this
calculation. Forest communities interpreted from the results of this analysis correspond to
those of the Maine Natural Heritage Program (1991). For each forest community, we
calculated average basal area, average tree and shrub density, and importance value for each
species (Table 6), percent ground cover by cover class categories (Table 7), and vegetation
height profiles (Table 8).

RESULTS

We established 33 plots on 8 islands. Plot locations are presented in Appendix A (Figures
A1-A10); Universal Transverse Mercator (UTM) coordinates are listed in Appendix A, Table
A-4.

Forest Communities

From our detrended correspondence analysis we separated four groups of similar plots
(Gleason 1926) (Figure 3). Three clusters correspond to Maine Natural Heritage Program
(1991) descriptions of the maritime spruce/fir, mixed hardwood/conifer, and early
successional forest communities. One cluster was intermediate between maritime spruce/fir
and northern white cedar seepage forest communities. Forest community determinations for
each plot are summarized in Table 5. Because of time restraints, we did not sample all
forest communities on all islands.
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Maritime Spruce-Fir Forest

Twenty-three plots located on The Hop, Little Moose Island, Pond Island, Schoodic Island,
Sheep Porcupine Island, and Western Ear were classified as maritime spruce-fir forest
(Table 5). This was the most common forest community on park islands. These plots had
major components of spruce, deadwood, balsam fir, and paper birch with minor components
of red maple (Acer rubrum), staghorn sumac (Rhus hirta), American beech (Fagus
grandifolia), and yellow birch (Betula alleghaniensis). White spruce occurred in higher
percentages than red spruce. Dominant shrubs and seedlings included American mountain-
ash (Sorbus americana), paper birch, red maple, spruce, balsam fir, cherry (Prunus sp.),
honeysuckle (Lonicera sp.), and sheep laurel (Kalmia angustifolia) (Table 6). Canopy cover
averaged 75%, whereas ground cover below 1 m was 25% herbaceous plants, 61% woody
plants, 21 % moss, 23% lichen, and 78% leaf litter (Table 7). Minimal rock or soil cover
classes were found in this forest community. This forest community had the highest percent
ground cover for both moss and lichen. Percent cover of vegetation from 2-8 m was the
lowest of all forest communities sampled (Table 8).

Maritime Spruce-fir Forest X Northern White Cedar Seepage

All plots on Bald Porcupine Island were classified as intermediate between maritime spruce-
fir and northern white cedar seepage forests (Table 5). A typical northern white cedar
seepage forest community is dominated by cedar with mixtures of spruce or balsam fir and
sparse shrubs (Maine Natural Heritage Program 1991). However, plots on Bald Porcupine
Island were equally dominated by spruce and northern white cedar with minor amounts of
striped maple (Acer pensylvanicum), deadwood, and balsam fir (Table 6). Dominant shrubs
and seedlings included striped maple, balsam fir, northern white cedar, spruce, honeysuckle,
American mountain-ash, and birch (Betula sp.) (Table 6). Maple seedlings were abundant in
all plots. Canopy cover averaged 74% and ground cover below 1 m was 18% herbaceous
plants, 62% woody plants, 5% moss, 1% lichen, and 82% leaf litter (Table 7). Minimal
rock or soil cover classes were found in this forest community. Percent cover of vegetation
from 6-10 m (Table 8) was the highest of all forest communities sampled, with 54% cover at
6-8 m and 38% cover at 8-10 m.

Mixed Hardwood-Conifer

Mixed hardwood-conifer forest communities were found on Bar Island (MIR# 59-265), Little
Moose Island, and Sheep Porcupine Island (Table 5). This forest community is transitional
between spruce-fir forests and northern hardwoods forests (Maine Natural Heritage Program
1991). Dominant tree species included spruce, deadwood, and red maple, with minor
amounts of balsam fir, paper birch, northern red oak (Quercus rubra), and yellow birch
(Table 6). Dominant shrubs and seedlings included balsam fir, spruce, red maple, American
mountain-ash, currants (Ribes sp.), and blueberry (Vaccinium sp.) (Table 6). Canopy cover
averaged 80% and ground cover below 1 m was 7% herbaceous plants, 48% woody plants,
10% moss, 9% lichen, and 92 % leaf litter (Table 7). No rock or soil cover classes were
found in this forest community. This forest community had the lowest percent of herbaceous
plant ground cover of all forest communities sampled; however, the percent ground cover of
leaf litter was the highest recorded. Percent cover of vegetation was nearly 50% from 0-8 m
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(Table 8). Percent cover at the 10-12 m interval was the greatest of all forest communities
sampled, with 56% cover.

Early Successional

Two plots on The Hop were classified as early successional forest community (Table 5).
This forest community is associated with recent disturbance such as blowdowns, fire, or
agricultural activities, and is dominated by mixed or hardwood forests (Maine Natural
Heritage Program 1991). This forest community was composed of American mountain-ash
and deadwood, with minor amounts of quaking aspen (Populus tremuloides), cherry, and
spruce (Table 6). Dominant shrubs and seedlings included cherry, American mountain-ash,
quaking aspen, striped maple, honeysuckle, and American highbush cranberry (Viburnum
opulus var. americanum) (Table 6). Canopy cover averaged 63% and ground cover below
1 m was 62% herbaceous plants, 60% woody plants, 2% moss, 10% rock, and 71 % leaf
litter (Table 7). No lichen and little soil cover classes were found in this forest community.
This forest community had the highest percent ground cover for herbaceous plants of all
forest communities sampled and the lowest percent ground cover of moss and leaf litter.
Percent cover of vegetation from 0-6 m (Table 8) was the highest of all forest communities
sampled, ranging from 93% cover at 0-2 m to 62% cover at 4-6 m.

Tree Cores

The minimum age of trees in plots sampled varied from 30 years on The Hop to > 100 years
on Bald Porcupine Island and Western Ear. On Western Ear, all of the trees over 100 years
old were red spruce with the oldest being at least 116 years old. Northern white cedar was
the only species over 100 years old in the plots on Bald Porcupine Island. The center of
every northern white cedar cored on this island was rotten; trees were much older than cores
indicated. We cored a 29.7-cm DBH northern white cedar and counted 110 rings before
reaching the rotten central portion of the core. Most of the oldest trees were found on the
northeast corner of this island.

No trees were over 100 years old within the study plots on Bar Island (MIR# 59-265);
however, we cored several large trees outside the plots. These included a 180 year-old red
pine (Pinus resinosa), a 138 year-old northern red oak, and a 117 year-old eastern white
pine. These, and other large trees were scattered over the island, interspersed with much
younger trees.

DISCUSSION

Most forest plots on islands were categorized as maritime spruce-fir forest communities.

This is a common forest community in coastal Maine (Maine Natural Heritage Program
1991). These forests are dominated by red spruce, balsam fir, and white spruce, with red
spruce typically more common than white (Hill 1923, Davis 1966) except in a narrow coastal
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band where white spruce dominates (Davis 1966). We found predominantly white spruce in
the maritime spruce-fir forest communities.

The forest on Bald Porcupine Island was unusual because of its high percentage of northern
white cedar. Northern white cedar is often found on sites with high soil moisture.

However, the forest floor on Bald Porcupine Island was very dry. Hill (1923) notes that
northern white cedar forests are rarely found on islands and speculates that these forests use
fog for needed moisture. A number of cedar that we cored were 125 to 200 years old. This
forest warrants further study to assess whether it qualifies for designation as a Maine Critical
Area,

Bar Island (MIR# 59-265) and Western Ear also supported unique forest communities. The
aggregation of large northern red oaks, eastern white pines, and red pines on Bar Island was
found only on this island of those we studied. An increment core indicated that one red pine
was 180 years old. Cut stumps indicated previous logging activities but it appears to have
been selective, resulting in an uneven-aged stand. The forest on Western Ear contained
large, old red spruce. Ten red spruce cored on this island were > 100 years old, the oldest
being 116 years. The park has recommended a survey to identify, map, and characterize
old-growth forests (Acadia National Park 1994b); these islands should be included in these
surveys.

Our efforts were intended to provide an initial attempt to identify and characterize forest
habitats on small islands within Acadia National Park. Not all island forest communities
were sampled. For example, we did not inventory any forests on Bar Island (MIR# 59-194)
or Baker Island. Not all forest communities were sampled on Bald Porcupine Island, Bar
Island (MIR# 59-265), and Little Moose Island. We recommend additional sampling on Bar
Island (MIR# 59-194), Bar Island (MIR# 59-265), Baker Island, Bald Porcupine Island, and
Little Moose Island. Recommendations for habitat protection could be derived from
additional data collection, analysis, and interpretation.

47



Figure 2. Layout of line (---) and belt transects (stippled areas) within 10-m x 10-m forest

plots, with the center of plots not sampled in 1

993.

Table 5. Number of plots used during 1992-93 to classify forest communities based on
Maine Natural Heritage Program (1991) on eight islands of Acadia National Park.

Abbreviations:
X Northern White Cedar
ES = Early Successional

MS-F = Maritime Spruce/Fir; MS-F x NWCS = Maritime Spruce-fir

Seepage; MH/C = Mixed Hardwood-Conifer,

Forest Community Classification

Island Name MS-F x '
MS-F NWCS MH-C ES

Bald Porcupine 4

Bar (MIR# 59-265) 2

The Hop 2

Little Moose , 1

Pond 11

Schoodic 3

Sheep Porcupine 1 1

Western Ear J 4
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Figure 3. Plot of detrended correspondence analysis of forest community samples from eight

islands of Acadia National Park, 1992-93.
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Mammals

HISTORIC INFORMATION

Records of mammals on small park islands are sparse (Greene et al. 1992). The most work
on Maine islands was conducted by Crowell (1973, 1975, 1983, 1986), who has been
studying mammals on islands in this region during the last 30 years. He has documented that
meadow voles (Microtus pennsylvanicus), masked shrews (Sorex cinereus), and mink
(Mustela vison) are the only resident terrestrial mammals on small islands in Penobscot and
Jericho Bays. His research also investigates the effects of isolation and island size on species
richness.

Manville (1942) noted that sea mink (Mustela macrodon) were common around the islands in
the ANP area before being extirpated about 1900. Davis (1961) attempted to trap small
mammals on Ironbound Island in Frenchman Bay, but did not catch any. Packie and Nadeau
(1975) recorded meadow voles on Bar Island (MIR# 59-194) and Folger (1986) reports that
muskrats (Ondatra zibethica) have been on Heron Island since the 1960s. Cole (1993)
surveyed the mammalian fauna of Isle au Haut and recorded masked shrews, coyotes (Canis
latrans), mink, raccoon (Procyon lotor), white-tailed deer (Odocoileus virginianus), boreal
red-backed voles (Clethrionomys gapperi), meadow voles, deer mice (Peromyscus
maniculatus), red squirrels (Tamiasciurus hudsonicus), and snowshoe hare (Lepus
americanus). Kilpatrick et al. (1994) reports on the distribution and identification of
Peromyscus species on small islands along the coast of Maine.

The NPS has no jurisdiction over marine waters, therefore, marine mammals are not
included in this study; however, Richardson (1977) identified Schoodic and Heron Islands as
important sites for harbor seals (Phocoena phocoena) to haulout.

METHODS

We placed four to six transects to trap small mammals on each island to cover all habitat
types. We identified habitat types by interpreting vegetation cover-type maps (Waggoner
1981), analyzing recent aerial photographs, and visiting study sites.

Small mammals were trapped along 100-m transects using Sherman live traps and pitfall
traps on Baker Island, Bald Porcupine Island, Bar Island (MIR# 59-265), Heron Island, The
Hop, Little Moose Island, Pond Island, Schoodic Island, Sheep Porcupine Island, and
Western Ear. Start and end points of transects were permanently marked with rust-proofed
rebar; locations are depicted in Appendix A.
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- Eleven trapping stations were established at 10-m intervals along each transect. Two

Sherman live traps of different sizes (24 cm x 9 cmm x 8 cm and 17 cm X 6 cm X 5 cm) were
placed within 1 m of each station. Traps in open areas were shaded from direct sunlight
with grasses, downed wood, or other materials. Traps were open continuously in good
weather and closed during periods of heavy rain to prevent mortalities. Two to four pitfall
traps (#10 metal can - 15.5-cm diameter by 17.5-cm deep) were installed along most
transects. Pitfall traps were buried with the top of the can flush with the ground surface
(Call 1986) and placed within 1 m of selected stations. Additional pitfalls were added to a
transect if shrews were thought to occur in the area.

Sherman and pitfall traps were baited with a mixture of one part each of peanut butter, rolled
oats, suet, raisins, and one-half part paraffin (Calhoun 1959) on all islands except Pond
Island and Baker Island, which were baited with a mixture of peanut butter, rolled oats, and
sunflower seeds (Johnson et al. 1984). To minimize death of animals in traps, dry polyfiber
or cotton was placed in each trap for bedding and moistened cotton for fresh water. Traps
were checked, at least, twice daily.

A large Havahart live trap (105 cm x 33 cm x 27 cm) was baited with sardines and set for
one or two nights on Baker Island, Bald Porcupine Island, Heron Island, The Hop, Little
Moose Island, Pond Island, Schoodic Island, and Western Ear to capture larger mammals.

We installed 10-m or 20-m-long plastic drift fences, with six to eight pitfall traps, to capture
shrews on Bald Porcupine Island, Little Moose Island, and Western Ear. Methods for
establishing drift fences are described in chapters on amphibians and reptiles.

We defined a trap night as a trap that was set and in working condition during an entire
night. For drift fences, a trap night was tallied for each pitfall along the fence.

Mammal were identified using keys by Burt and Grossenheider (1976). Dead shrews were
identified in the lab by dental pattern (Glass 1981, Franq 1981, Baker 1983). We identified
tracks and scat using field guides by Murie (1974) and Stokes and Stokes (1986). We
identified Peromyscus species using pelage color and length, and ratio of tail length to head
and body length (Choate 1973). Identifications were confirmed using electrophoretic assay
of salivary amylase (Aquadro and Patton 1980). Samples of saliva were collected by rinsing
each mouse’s mouth with distilled water. Samples were sent to W. Kilpatrick, at the
University of Vermont, where they were fractionated and stained, and species were
determined following methods described in Aquadro and Patton (1980) and Kilpatrick et al.
(1994).

We noted observations of large mammals i.e., raccoon, white-tailed deer, which were easily
identified at a distance. Also we searched for scat and tracks of mammals. Scats that were
easily identified, e.g., white-tailed deer and showshoe hare, were noted; others were
collected to identify in the laboratory.
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We marked small mammals by clipping a patch of dorsal hair to note recent recaptures. We
weighed all small mammals and measured tail and body lengths, except for shrews. Most
animals were released at capture sites, but voucher specimens were collected when
individuals died in traps. Voucher specimens are stored in freezers at Acadia National Park
Headquarters. Voucher photographs were taken of other mammals captured whenever

~ possible using a 35 mm camera and Kodak 64 ASA slide film. Trapping data and slides of

small mammals are stored in the Natural Resource Library at ANP (Mittelhauser et al.
1996).

To compare number of species as related to island isolation, we grouped park islands into the
following categories: islands attached to the mainiand or MDI by a tidal bar [Bar Island
(MIR# 59-265), Little Moose Island, and Pond Island]; islands attached to larger isolated
islands by tidal bars (Baker Island, The Hop, and Western Ear); and islands continually
surrounded by saltwater (Bald Porcupine Island, Heron Island, Schoodic Island, and Sheep
Porcupine Island).

RESULTS

We conducted trapping June-July 1992 and June-September 1993 (Table 9). We trapped
small mammals for 3,090 trap nights using Sherman live traps and 547 trap nights using
pitfall traps on 10 islands.

We captured 117 small mammals representing nine species (Table 10). No federal or state-
listed mammal species were captured or observed. Mice and voles were predominantly
captured in Sherman live traps, and shrews were almost exclusively captured in pitfall traps.
No captures were made using the large Havahart live trap. Recaptures and mortality varied
widely among species. The highest recapture rate was 17% for the boreal redback vole.
Overall mortality of mammals trapped was 24 %, ranging from 14% for mice and voles to
77% for shrews.

Live muskrats were observed and some skeletons were collected on Heron Island.

Six species were verified by sight: mink, muskrat, porcupine, raccoon, red squirrel, and
white-tailed deer (Table 10). Porcupine, snowshoe hare, mink, and white-tailed deer also
were identified by sign (tracks or scat) on some islands.

Scats of a carnivore were collected on Little Moose Island, but we were unable to identify
them to species because scats were too badly decomposed. Bobcat (Lynx rufus), red fox
(Vulpes vulpes), and coyote are on the neighboring mainland (Mittelhauser et al. 1995).
These species might visit Little Moose Island or Pond Island because these islands are
connected to the mainland by a tidal bar.
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We identified eight mammal species on both Bar Island (MIR# 59-264) and Little Moose
Island; seven were found on Western Ear, and six on Pond Island. Only three species were
found on Baker Island, two on Sheep Porcupine Island, and one on Heron Island. We
verified two species from specimens collected by island residents on Bar Island (MIR#
59-194). We did not find any mammals on three islands: Bald Porcupine Island, The Hop,
and Schoodic Island.

Marine mammals were not a focus of this research, however, many adult harbor seals were
observed in the waters of Frenchman and Jericho Bays, and adjacent to Schoodic and Heron
Islands on which they hauled out. A harbor seal pup was also observed on the bar at
Western Ear in 1993,

DISCUSSION

We captured or collected skeletons of 10 mammal species and observed five additional
species. Also, the occurrence of mink, porcupine, snowshoe hare, and white-tailed deer
were documented by scat or tracks.

Although we did not conduct any field work on Bar Island (MIR# 59-194), residents of the
island provided two small mammal specimens that we identified as a white-footed mouse and
a shorttail shrew. They also reported observing coyotes, eastern chipmunk, raccoon, red
fox, and white-tailed deer on the island within the last five years. Furthermore, their
domestic cat recently killed a starnose mole. Table 10 includes these observations, as well as
historic records for Bar Island (MIR# 59-194) (Packie and Nadeau 1975).

No mammals were found on Bald Porcupine, The Hop, or Schoodic Island. Steep cliffs,
strong currents, and large expanses of water may effectively isolate these islands from other
islands and the mainland, preventing immigration.

The degree of island isolation, i.e., distance from the mainland and other land masses,
dictates the number of mammal species present on the islands (Crowell 1986). The number
of mammal species on islands connected to the mainland or MDI by a tidal bar was higher
than those on isolated islands (Table 11). Fourteen species were on islands connected to the
mainland or MDI, seven species on islands connected to other islands, and three species on
isolated islands. Tidal bars may provide routes for immigration or emigration, explaining the
higher number of species on islands connected to other land masses.

On the small, isolated islands that Crowell (1973, 1975, 1983, 1986) studied, meadow voles,
masked shrews, and mink were the only resident terrestrial mammals. We observed meadow
voles, mink, and muskrats on islands not attached by tidal bars to other islands or the
mainland, but found masked shrews only on islands connected by tidal bars to other islands
or the mainland. Other comparisons between our results and that of Crowell’s are difficult
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because unlike Crowell, we studied many islands connected by tidal bars to the mainiand or
other islands.

The population of muskrats on Heron Island is an unusual occurrence, as this island is >5
km from the mainland. Clough (1987) reports muskrats on Damariscove Island in southern
Maine, adapted to upland habitats similar to habitat conditions on Heron Island. The
vulnerability to extinction of muskrat populations on islands (Crowell 1986), and use of the
island by muskrats despite a lack of freshwater habitats, justifies further study of the ecology
of muskrats on Heron Island.

Muskrats on Heron Island do not seem to have an adverse affect on seabird nesting activities,
but their coexistence this may warrant additional study. The absence of mammalian
predators on Bald Porcupine Island and Schoodic Island allow for successful nesting of
colonial seabirds.

This survey was preliminary, and detailed research regarding the ecology of mammals on
park islands was beyond our scope. We recommend additional trapping of shrews by
establishing drift fences on islands with wetlands (Baker Island, Little Moose Island, Pond
Island, and Schoodic Island). Further research is needed on natural fluctuations and
extinctions of mammal populations and genetic diversity on park islands, rate of mammal
immigration and emigration on islands, occurrence of bats, and on the ecology of the Heron
Island muskrat population. Periodic monitoring of all mammal populations is also
recommended.

57



. Table 9. Effort expended to capture small mammals on 10 islands of Acadia National Park,
1992-93.
L
Trapnights
Dates of Trapping Drift
® Island Name Year Effort Transects Sherman Pitfalls Fence
Pitfalls
=ﬁ— ——
Baker 1992 717 -7/9 5 220 20 0
° Baker 1993 8/3 - 8/6 6 380 34 0
Bald Porcupine 1993 7/5-17/9, 5 389 32 168
9/2 - 9/27
Bar 1993 9/15 - 9/20 4 172 28 0
(MIR# 59-265)
® Heron 1993 7112 - 7/14 5 201 20 0
The Hop 1993 6/7 - 6/10 4 259 8 0
Little Moose 1993 6/2 - 6/4, 5 202 4 88
9/13 - 9/15
@ . Pond 1992 6/30 - 7/3 4 212 8 0
Schoodic 1992 7/21 - 7/30 6 572 40 0
Sheep Porcupine 1993 9/7 - 9/14 4 264 62 0
e Western Ear 1993 6/29 - 7/2 4 219 23 12
TOTALS 52 3090 279 268
¢
 J
‘®
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Amphibians and Reptiles

HISTORIC INFORMATION

No information exists on amphibian or reptile species on small park islands (Greene et al.
1992).

Of the 34 species of amphibians and reptiles found in Maine (Hunter et al. 1992), only a few
species have been found on islands. Four species of salamanders and snakes are noted from
Isle au Haut, a large offshore island within ANP: spotted salamanders (Ambystoma
maculatum), red-bellied snakes (Storeria occipitomaculata), common garter snakes
(Thamnophis sirtalis), and smooth green snakes (Opheodrys vernalis) (Bishop and Clarke
1923, Manville 1964).

Common garter snakes and redback salamanders (Plethodon cinereus) are the most common
species on the mainland and occur on many coastal Maine islands (Lesser 1977, Folger and
Wayne 1986, Hunter et al. 1992). Tyning (1990) reports that some coastal islands in the
eastern U.S. have populations of milk snakes (Lampropeltis triangulum), although no milk
snakes were recorded from islands in Maine (Hunter et al. 1992).

METHODS

We used direct searches, artificial shelters, and trapping to inventory reptiles and
amphibians. A combination of these methods was used on each island as time allowed.

We searched for amphibians and reptiles during the day on all islands and after nightfall on
Baker Isiand, The Hop, Pond Island and Schoodic Island. Searches focused on examining
micro-habitats appropriate to particular species to verify presence (Heyer et al. 1994).
Searches were conducted by turning over logs and rocks, looking through leaf litter, walking
slowly through tall grasses, examining rock piles, old foundations and other suitable habitat
where snakes were expected to bask in the sun, and by investigating areas with standing fresh
water. These searches involved modest habitat modification such as breaking apart rotten
logs or turning over debris.

We used wooden boards (29.5 cm x 29.5 cm x 4.0 cm) cut from untreated construction-
grade fir as artificial shelters to attract amphibians (Fellers et al. 1988). Boards were placed,
unbaited, approximately every 10 m along the same 100-m transects used for trapping small
mammals (see mammal chapter). Vegetation beneath boards was either trampled down or
removed. We checked boards daily. In an effort to improve capture success, wooden
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shelters were left in place on Schoodic Island following our field work in 1992 and revisited
in 1993.

Fitch (1987, 1992) suggests use of corrugated roofing material and wood as reptile shelters.
We used sheets of black polyethylene plastic (3 mil) as artificial shelters, primarily to attract
snakes, because it was more easily transported to the islands. Unbaited, 2-m x 3-m plastic
sheets were placed in appropriate snake habitats, e.g., rock piles and grassy areas (Hunter et
al. 1992). Plastic sheets were checked daily.

Stockwell and Hunter (1985) suggest using 35-cm deep pitfall traps for capturing snakes and
amphibians. The shallowness of soils on the islands prevented us from using such traps.
Pitfalls were created using No. 10 metal cans (15.5-cm diameter by 17.5-cm deep) buried so
the lip of the can was flush with the ground (Call 1986). Two pitfall traps were placed along
transects also used for small mammal trapping (see mammal chapter) on each island. Pitfall
traps were baited for small mammals using a mixture of rolled oats, raisins, peanut butter,
and suet. Invertebrates were often caught in pitfalls and may have served as bait for
amphibians.

Drift fences set with pitfall traps were used on three islands: Bald Porcupine Island and
Western Ear each had one 10-m-long fence, and Little Moose Island had two 20-m-long
fences. Fences were made of polyethylene plastic supported by wooden stakes. FEach fence
was 50 cm high, the lower edge buried approximately 10 cm into the ground to prevent
animals from passing underneath. Pitfall traps were sunk into the soil adjacent to the fence
until they were flush with the ground surface (Vogt and Hine 1982). Traps were placed
approximately every 5 m along the 10-m-long fences and approximately every 7 m along the
longer fences. These traps were not baited, although invertebrates that fell into traps may
have served as bait.

Snake traps were designed after a model described by Hall (1967). Each trap consisted of a
one pound coffee can (14 cm tall x 10 cm diameter) attached to a funnel constructed of

0.3 cm mesh hardware cloth. Traps were placed in grassy habitats and along old foundations
and rock piles, situated so that these features would lead snakes into traps (Fitch 1992).
These funnel traps for snakes were not baited.

Species, location, body length, and weight were recorded for each salamander captured.
Although salamanders are sometimes measured from tip of snout to vent (Heyer et al. 1994),
we measured total body length from tip of snout to tip of tail. Salamanders were weighed by
placing them in a small nylon bag and attaching it to a 10-g capacity Pesola scale. All
weights were recorded to the nearest 0.1 g. Generally, snakes were not handled unless it
was necessary to identify them.

We defined a trap night as a trap or shelter set during the night. For drift fences, we tallied

a trap night for each pitfall trap along the fence each night. Direct searches were conducted
day and night intermittently throughout our field work; total effort was not quantified.
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Field guides and literature of Hunter (1984), Tyning (1990), Conant and Collins (1991), and
Hunter et al. (1992) were used to determine appropriate habitats for selected species, and to
identify species.

We photographed specimens whenever possible using a 35 mm camera and Kodak 64 ASA
slide film. Data and slides are stored at the Natural Resource Library at ANP (Mittelhauser
et al. 1996)

RESULTS

We trapped and searched on 11 islands during June-July 1992 and June-September 1993,
We trapped reptiles and amphibians for 1,417 trap and shelter nights using various methods.
Methods used, timing, and level of sampling effort are summarized in Table 12. Only three
hours of direct searches were conducted on Bar Island (MIR# 59-194) in June and July of
1992 and 1993, much less than the other islands studied.

Amphibians

We found redback salamanders on seven of the eleven islands (Table 13). Both redback and
leadback phases were on most islands. Although the level of effort varied among islands, we
observed many salamanders on Baker Island, The Hop, Schoodic Island, and Sheep
Porcupine Isiand; only one was found on Bald Porcupine Island, four on Bar Island (MIR#
59-265), and two on Little Moose Island. Salamanders were absent from Bar Island (MIR#
59-194), Heron Island, Pond Island, and Western Ear.

Effectiveness of each capture method is summarized in Table 14. Redback salamanders were
captured most frequently during direct searches and in pitfall traps along transects. Direct
searches were generally most productive on damp or wet evenings. Only one salamander
was captured using drift fences.

Wooden board shelters were used on Pond Island and Schoodic Island but were not effective
in attracting salamanders. Even after two weeks, conditions under the boards remained dry.
To improve trap effectiveness, we left the shelters in place on Schoodic Island following our
field work in 1992. The capture rate of the boards on Schoodic Island increased from 0.06
salamanders/board in July, 1992, to 0.16 salamanders/board in August, 1992, and to 0.39
salamanders/board in June, 1993.
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Reptiles

Reptiles were observed on six islands. We found the eastern subspecies of the common
garter snake (7. s. sirtalis) on Baker Island, The Hop, Little Moose Island, Schoodic Island,
and Sheep Porcupine Island. Individuals approaching the maritime subspecies (7. s.
pallidulus; Bleakney 1959) were found only on Baker Island, The Hop, and Schoodic Island,
however, overall color and pattern of individuals examined was highly variable. Smooth
green snakes were found only on Bar Island (MIR# 59-194). No reptiles were found on
Heron Island, Pond Island, or Western Ear.

Snakes were observed most frequently during direct searches (Table 14). Black plastic
shelters were also effective. Snake funnel traps were ineffective for capturing snakes.

DISCUSSION

We captured or observed redback salamanders on seven islands, eastern garter snakes on five
islands, and smooth green snakes on one island. No amphibians or reptiles were found on
Heron Island, Pond Island, or Western Ear (Table 13). We conducted only limited field
work on Bar Island (MIR# 59-194). Residents of the island provided a detailed description
of an eastern garter snake they observed in 1993 (Perkins, pers. comm.).

Island size or isolation did not seem to affect a species occurrence. We found reptiles and
amphibians on islands of various sizes and ranging in isolation from being connected to the
mainland by a tidal bar to being unconnected.

The low number of reptile and amphibian species observed may be, in part, a result of the
lack of fresh water on many of the islands. Some species of amphibians, i.e., toads, frogs,
and some salamanders, require open water to breed. Fresh water was scarce on many
islands. The only islands with even meager amounts of standing fresh water were Baker
Island, Little Moose Island, Pond Island, and Schoodic Island.

Amphibians emergence is often related to specific short-term weather events (Heyer et al.
1994) and may last only a briefly. Our searches and trapping were not timed to match
optimal emergence times; instead, they were often conducted during the driest part of the
year. We recommend additional surveys for amphibians in spring, targeting islands with
suitable amphibian habitat.

We used a variety of methods to detect amphibians and reptiles. Vogt and Hine (1982) and
Jones (1986) report that only a small percentage of species that occupy an area are observed
during direct searches. We found direct searches worked well for detecting both reptiles and
amphibians. Pitfall traps along transects were also successful for detecting amphibians,
whereas pitfalls along drift fences resulted in only a single capture of a salamander.
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Drift fences have been used extensively to inventory and monitor amphibian populations and
are a technique that has proven successful in many areas (Campbell and Christman 1982,
Stockwell and Hunter 1989, Vogt and Hine 1982). Our lack of success with this method
may be the result of poor timing of field work and the limited number of drift fences erected.
The diversity and number of habitats sampled by drift fences also was far less than those
sampled by pitfall traps along transects; this may have contributed to the disparity in trapping
success of these two methods.

Few redback salamanders were captured under wooden shelters that had been set out for less
than two weeks. This may have resulted from low moisture under the boards. We had more
success with this method when boards had been in place for a month or longer. By then,
boards had begun to settle into the ground and retain moisture. Because of our limited field
time on each island, this method proved ineffective. However, if boards remain in place
over longer periods, wooden board shelters can be highly effective in attracting amphibians
(Fellers et al. 1988).

Black plastic shelters were the most effective method for attracting snakes. Although funnel
traps are a common method for trapping snakes (Fitch 1951, 1987, Clarke 1966, and
Campbell & Christman 1982), we had no success using funnel traps placed next to natural
objects that served as drift fences.
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Table 12. Trap and shelter nights by capture method used to survey amphibian and reptiles
on small islands of Acadia National Park, 1992-93.

# of Trap or Shelter Nights by Capture Method
Shelters Snake
Dates of Drift Fence Funnel
Island Name Year Field Work Wooden Black Plastic Pitfalls Pitfalls Traps
Boards
Baker 1992 777 -7/19 100 - 20 - -
Baker 1993 8/3 - 8/6 - 17 34 - 14
Bald 1993 7/5-1719, - 15 32 168 24
Porcupine 92 - 97127
Bar (59-265) 1993 9/15 - 920 - - 28 - -
Heron 1993 712 - 7/14 - 16 20 -- 14
The Hop 1993 6/8 - 6/10, - 16 8 - -
8/9 - 8/10
Little Moose 1993 5120 - 6/4, - 8 4 88 --
9/13 - 9/15
Pond 1992 6/30 - 7/6 264 - 8 - -
Schoodic 1992 7/21 - 7/30 350 - 40 - -
Sheep 1993 9/7 -9/14 - - 62 -- -
Porcupine
Western Ear 1993 6/29 - 772 - 16 23 12 16
Total number of trap nights 714 88 279 268 68
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Table 14. Numbers and percent of total captures of redback salamanders and common
garter snakes by methods used on 10 islands of Acadia National Park, 1992-93.

Numbers and Percent of Total Captures

Methods

Species Direct | Wooden | Black Drift Funnel

Search | Boards | Plastic | Pitfalls | Fences | Traps
Plethodon cinereus 88 4 <1 7 <1 N/A
redback salamander
(n=175)
Thamnophis sirtalis 88 N/A 12 N/A N/A 0
common garter snake
(n=24) ﬂ
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Human Use and Effects

HISTORIC INFORMATION

The park has little information on historic or contemporary patterns of human use on islands
or the effects of visitors on natural resources, yet this information is vital to the management
and protection of island resources.

Information on human use of the study islands before park acquisition is limited to McLane
(1982, 1989) who summarizes historic use of Baker Island, Bald Porcupine Island, Bar Island
(MIR# 59-194), Heron Island, The Hop, Schoodic Island, Sheep Porcupine Island, and
Western Ear.

McLane (1989) reports the presence of structures on seven islands within the last 200 years:
Baker Island, Bald Porcupine, Bar Island (MIR# 59-194), The Hop, Schoodic Island, Sheep
Porcupine and Western Ear. The Baker Island lighthouse and four other structures on Baker
Island were built in the early 1800s by the Gilley family (Eliot 1967). The Baker Island
Light Station is listed on the National Register of Historic Places (National Park Service
1993b).

Haying, farming, and pasturing of livestock has been a common use of islands along the
Maine coast since the 1800’s (Conkling 1981, Mclane 1982, 1989). Baker Island, Bald
Porcupine Island, Bar Island (MIR# 59-194), Heron Island, The Hop, and Sheep Porcupine
Islands are all known to have supported livestock (McLane 1989). Thirty-two sheep, as well
as nesting common eider and gulls, were noted on Heron Island on 11 July 1968, shortly
after the NPS acquired the property (Sullivan and Favour 1968). Sheep were removed from
the island soon thereafter (MclLane 1982).

The Hop was logged for cordwood in 1938 (McLane 1989), and we suspect timber on many
other park island forests was cut during the 1700-1800s when lumber and boat building were
lucrative industries along the Maine coast (Conkling 1981).

The park has almost no figures on visitor use of islands under its jurisdiction. Ranger-guided
boat cruises, which land visitors on Baker Island have been offered for many years, and
these tours since 1991 have averaged 3,066 persons each year during July and August.
Manning (1987) found that 5.4% of park visitors responding to his survey visited Baker
Island, and 13.5% visited Bar Island (MIR# 59-194). Eighteen percent of MDI residents
surveyed had visited Baker Island and 20% had visited Bar Island (MIR# 59-194). He did
not address other visitor use issues on park islands other than MDI and Isle au Haut.

The park’s General Management Plan (National Park Service 1992b) advocates prohibiting
human visitors to offshore islands that serve as important bird nesting and breeding sites
during critical nesting periods. It calls for retaining current levels of use and opportunities
for low-density recreation on islands to protect the environment and the opportunity for
solitude for visitors.
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METHODS

During our visits to the islands we recorded evidence of previous human use (i.e., structures,
foundations, walls and fences), the numbers of human visitors we saw, and effects on
resources of each island as we conducted our inventories. We made no systematic,
quantified assessments of visitor use or their effects.

We noted visitors to the islands while we conducted field work (see Table 1 in Introduction
chapter for dates of field work). Whenever possible, we noted how visitors reached each
island and their pattern of use on the island to assess potential threats to natural resources
resulting from their visitation.

While conducting other natural resource inventories we searched for effects of humans,
including social trails, campsites, fire rings, damage to vegetation, soil compaction,
disturbance of wildlife, trash, and marine debris.

We spent only limited field time on Bar Island (MIR# 59-194). Information provided below
is based on general knowledge of the area and incidental findings.

We did not address pre-European use or archaeologic resources of the islands in this study.

RESULTS

We saw building structures or other evidence of human occupation on Baker Island, Bald
Porcupine Island, Bar Island (MIR# 59-194), Bar Island (MIR# 59-265), Sheep Porcupine
Island, and Western Ear. We saw evidence of visitor use on all islands except Heron Island.
Effects of humans on natural resources were evident on many islands, but were especially
prominent on Little Moose Island and Schoodic Island. Observations of evidence of historic
human uses, general observations of current visitor use and use patterns on the islands, and
evidence of visitor effects are discussed below.

Baker Island: Six structures still stand: one private home, a school house, an old
homestead, a barn with hay loft, the lighthouse and the keeper’s quarters. Several old
foundations also were noted. Stone walls were observed throughout the island and an old
metal fence supported by stone posts still exists in places around the lighthouse.

A regularly scheduled NPS tour transports and leads approximately 350 visitors per week
to this island in July and August, and fewer numbers in June and September. Most
visitors followed an ANP naturalist across the island on a trail. Some visitors explored
the shore, or visited the lighthouse and cemetery on their own. Baker Island also
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received day use by boaters. Only minor amounts of trash were noted along the trail
despite the large number of people that use it.

Bald Porcupine: A stone foundation was found on the northwest corner of the island.

We found the remains of stove pipe, coal, and a stone-lined hole approximately 2 m in
diameter. A large metal pulley attached to granite ledge was located inland in line with
the breakwater, approximately 40 m from the edge of the rocks. A rope was found at the
entrance to the sea cave and allowed access up and down a steep, slippery bank. No
visitors and little trash were observed. Arduous landing sites and steep cliffs make access
to this island difficult.

Bar Island (MIR# 59-194). One winterized private residence is located on the
southeastern shore. Scattered bricks on the southwestern corner of the island combined
with the presence of daylily (Hemerocallis fulva) and common lilac suggests previous
human occupation. An abandoned field is located where the road enters the island from
the tidal bar.

Because of its proximity to the town of Bar Harbor, and its accessibility at low tide by
tidal bar, visitation is high throughout the summer season. The island also receives
regular use throughout the remainder of the year.

Despite regular use, few effects of visitors were noted other than occasional trash. A
trail leads from the bar to the highest point on the island, and other less conspicuous
trails exist near the perimeter of the island.

Bar Island (MIR# 59-265): We observed a concrete cistern at the highest point of this
island with many metal pipes extending above ground. A small stone-lined hole and the
remains of a well were noted on the northwestern side of the island. An engraved granite
stone memorializing the island’s donor also was found on the northern end of the island
along the shore.

No visitors were seen during our field work; however, a path on the island originates at
the tidal bar, suggesting regular use. No other effects of visitors were noted.

Heron Island: No structures, visitors, or effects of human visitors were observed.

The Hop: We found no evidence of structures on The Hop.

One commercial kayak tour and an additional two kayakers were the only visitors
observed on the island.
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A fire ring, the presence of tent stakes, ax marks, a burn scar on a tree, and trash
indicate that The Hop has received day and overnight use.

Little Moose Island: Swings and seats constructed of logs and debris were found in the
woods near a fire ring on the north side of the island. This was the only evidence of
structures on the island.

Visitors were seen daily on Little Moose Island.

A myriad of trails traverse the southern end of the island. One trail leads through the
park’s only population of marsh felwort, a state-listed plant of special concern.
Trampling also appears to be impacting boreal knotty pearlwort, another state-listed rare
plant. Trash was observed in many areas along the trails and on the shore.

Pond Island: We found no trace of structures on the island.

Visitation was infrequent and numbers of visitors low during our time on this island.
Minimal amounts of trash were noted.

Schoodic Island: We found no evidence of structures or human habitation on the island.

We saw visitors regularly on Schoodic Island. We observed canoers and kayakers using
the island. Most seemed to have paddled from the Schoodic mainland.

We recorded many incidents of visitors inadvertently disturbing nesting common eiders
and gulls. Human presence causes adult birds and chicks to flush from the nest, making
chicks and eggs vulnerable to predation or hatch failure (Kuss et al. 1990). On June 19,
1992, for example, we visited the island and, despite our staying along the shore to
minimize disturbance, we flushed many birds and witnessed gulis killing eider chicks
when the chicks were separated from their parents. On our next visit July 16, 1992, we
observed at least 15 people traversing nesting habitat on the island, flushing birds. We
witnessed gulls killing gull chicks flushed onto the water and eating unprotected eggs as a
result of this disturbance.

On one morning visit we observed a kayaker leaving the island and later found a
trampled area in the grass which appeared to be a campsite. We saw no other evidence
of camping or overnight use. Little trash was noted in the interior of the island;
however, the shoreline was heavily littered with marine debris.

Sheep Porcupine Island: We found the deteriorated remains of a structure at the summit
of this island. Evidence of this structure will probably be lost soon. Apple trees and
barberry bushes are cultivated plants that suggest previous human occupation.



Two visitors were observed on the island.

Effects of visitors on island resources included two recently used fire rings, a trampled
campsite, trash, and a trail along the western side of the island.

Western Ear: An old, dilapidated fishing shack is in the forest on the north side of the
island.

One to three visitors were observed daily during both summer and fall.

Evidence of human use was minimal with only a few pieces of trash noted on the entire
island. Shotgun shells were observed in a few areas along the perimeter of the island.

DISCUSSION

We noted evidence of structures on six islands, and observed visitors on all islands except
Heron Island. Two islands accessible by tidal bars seemed to receive the most visitor use -
Bar Island (MIR# 59-194), and Little Moose Island. Natural resources on The Hop, Little
Moose Island, and Schoodic Island appear to be effected by human visitors.

State-listed rare plants were found on all islands except Bar Island (MIR# 59-194) and Pond
Island. Kuss et al. (1990) found that low levels of human use can be damaging to soils and
vegetation. Effects from visitors on rare plants on ANP islands include trampling,
collecting, and unauthorized plantings (L. Gregory, ANP, pers. comm.). On islands where
effects of human visitors are already apparent, immediate action may be necessary to protect
vegetation and soils from further degradation.

We observed soil compaction, erosion, and trampling of plants on Little Moose Island. This
island is readily accessible from Schoodic Peninsula by a tidal bar and was one of the most
heavily visited and impacted islands studied. Of particular concern are populations of two
rare plants, marsh felwort and boreal knotty pearlwort, being trampled as a result of
dispersed use across the island. There are currently no restrictions or other management
actions employed to reduce these effects on Little Moose Island, although a sign is being
constructed to place near the most commonly used access point to the island from the tidal
bar to educate island visitors of the potential for effects on resources.

Although we did not observe any unauthorized collecting of plants, some species commonly
found on islands are collected illegally throughout the park (N. Dodge, ANP, pers. comm.).
These include showy flowers and plants of commercial value such as sea lavender
(Limomium carolinianum). Islands may be especially attractive to collectors because they are
seldom patrolled by park rangers. We also have received reports (L. Gregory, ANP, pers.
comm.) of well-meaning local residents who propagate native species and plant them on park
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islands, and other park visitors who scatter seed of unknown origin. These practices disturb
soils and may alter the genetic composition of plant populations on islands.

Wildlife resources also may be at risk from human effects such as disturbance, habitat loss,
and trash.

Sheep Porcupine Island, Schoodic Island, and Bar Island (MIR# 59-265) have supported
eagle nests for many years (Jacobi 1994). We observed people on these islands during the
summers of 1992 and 1993. Despite much study, there is conflicting information regarding
the effects of human disturbance on reproductive success of eagles (Kuss et al. 1990).
Nevertheless, the State of Maine closes to visitors selected bald eagle nesting islands under
the jurisdiction of the Department of Inland Fisheries and Wildlife (MDIF&W;

A. Hutchinson, MDIF&W, pers. comm.). In Maine, The Nature Conservancy strongly
encourages visitors to avoid bald eagle nesting areas through signs, literature, and staff
contacts with recreational users (J. Henderson, The Nature Conservancy, pers. comm.). The
U.S. Fish and Wildlife Service administers Cross Island, 681 ha, which supports nesting bald
eagles. On Cross Island, visitors are banned from within one-quarter mile of the nest to
prevent disturbance from humans (B. Benedict, U.S. Fish and Wildlife Service, pers.
comm.). Park staff are meeting with local tour operators and kayak rental concessioners to
educate these groups about the potential for disturbance to eagles, and asking them to avoid
disturbing eagles during critical nesting times. The NPS has not placed a seasonal closure to
visitors on bald eagle nesting islands in ANP.

Although eagle pairs seem to vary locally in their tolerance to human activity (A. Matz,

University of Maine, pers. comm.), we suspect eagles have been disturbed by visitors on

some park islands. Further study is needed to determine the type, extent, and effects of ‘
human disturbance on bald eagles. This research may be beyond the scope of the NPS, and |
may necessitate a cooperative effort with the U.S. Fish and Wildlife Service, state agencies, |
and private conservation organizations. Until that work is conducted, the park should
manage visitors to protect these federally listed birds from undue stress during their nesting
periods (Jacobi 1994). Such management actions could include posting signs on islands to 1
encourage visitors to avoid nesting areas during critical periods, continued cooperative '
education efforts with local tour operators and boat concessioners, or island closure during

the nesting season.

Less is known about disturbance of other wildlife species by humans (Kuss et al. 1990).
Little quantitative information is available about what level of visitation is too great, but it is
clear that disturbance affects specific species. It is generally accepted that protection of
critical habitat such as feeding and nesting areas is important to protect wildlife.

Bald Porcupine Island, Heron Island, and Schoodic Island support colonies of nesting
seabirds. Bald Porcupine Island supports black guillemots nesting on steep, rocky cliffs,
inaccessible to most visitors except climbers. Heron Island and Schoodic Island support
ground-nesting species including common eiders, herring gulls, great black-backed gulls,
double-crested cormorants, and Leach’s storm petrels.
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Colonially nesting seabirds may be especially vulnerable to disturbance because they nest on
the ground in high densities (Rodgers and Smith 1991). Human visitors can unknowingly
step on the nests of common eiders and gulls that are hidden in the vegetation and on the
rocks. Common eiders flush easily in response to human presence and temporarily abandon
their nests, leaving eggs and chicks exposed to predation by gulls (Keller 1991). Double-
crested cormorants are seldom flushed by motorized boats unless boaters land and walk near
the colony (Lock and Ross 1973). Hunt (1972) found that hatching success of herring gulls
is inversely related to human disturbance by picnickers. We observed human disturbance to
nesting seabirds during the nesting season.

The State of Maine, U.S. Fish and Wildlife Service, The Nature Conservancy, and Maine
Audubon Society restrict public access to seabird nesting islands under their jurisdication
during nesting seasons, from April 15 to at least July 31 (B. Allen, MDIF&W, pers.
comm.). State-owned islands supporting at least five pairs of any species of colonial nesting
seabirds (terns, petrels, and guillemots), and colonial wading seabirds (herons) are closed to
the public from April 15 to August 15. The U.S. Fish and Wildlife Service, The Audubon
Society, and The Nature Conservancy close seabird nesting islands under their jurisdictions
until August 31 to allow for annual weather variables, and to protect species that attempt a
late or second clutch. At this time, only the NPS allows visitors on its seabird nesting
islands during the nesting season.

Dogs set loose on nesting seabird islands also could adversely affect nesting success. In
1993, in response to our preliminary observations and the potential for resource effects, the
NPS enacted regulations prohibiting pets from April 1 to September 30 on Heron Island and
Schoodic Island.

Camping is of special concern on seabird and eagle nesting islands such as Heron Island and
Schoodic Island, where seabirds are sensitive to even small amounts of disturbance during
the nesting season, because camping extends the time birds are exposed to human
disturbance. Camping is not allowed on park islands, except in designated campgrounds on
Isle au Haut and MDI. The park is developing signs to be placed on seabird nesting islands
to educate visitors about potential disturbance to seabirds and encouraging voluntary
avoidance of the islands during the nesting season.

We observed evidence of overnight camping on several other park islands. Waste disposal,
threat of fire, and wildlife disturbance are of concern where illegal camping occurs. In July
1994, ANP rangers were informed that a group of 16 persons was camping illegally on The
Hop. A local tour group leader was cited for camping in a non-designated area, fire outside
a designated area, and improper disposal of human waste. In August, rangers placed a
boundary marker on The Hop to indicate that it is under the jurisdiction of the NPS.
Although camping, fires, and collecting are restricted on all islands, ANP does not regularly
post or patrol offshore islands to enforce visitor use regulations.

Trash and marine debris were observed on all islands. Trash can inadvertently trap or Kill
small animals when they enter bottles and other containers with restricted openings. Wildlife
can be attracted to food scraps or other trash. Plastics decompose slowly, if ever, and
present a visual intrusion to the natural scene of island shores.
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Based on our observations, we recommend the following management actions be
implemented as soon as possible to protect island resources.

We recommend actively managing visitor use on park islands on an island-by-island basis,
beginning with the development of individual island management plans. Prioritization of
islands for management should consider the sensitivity of ecological and cultural resources to
human disturbance, the threat to resources from human use, and ease of access to the island.
Whereas all park resources are technically protected by federal regulations, some islands
have resources that justify immediate and proactive management. These include:

1) islands supporting federal or state-listed species;

2) islands used by colonially nesting seabirds;

3) islands with archeological or other cultural resource values.
Islands supporting these resources should be high priority for the development of
management plans.

Although protection of State critical areas is strictly voluntary and is not mandated by law,
islands with special habitat designations such as State critical areas should also be a high
priority for management because these areas have been recognized as being regionally
significant natural areas.

Development of management plans for islands should include discussions with other federal,
state, and local agencies as well as private conservation and user groups with an interest in
island resources.

We suggest that Schoodic Island, Little Moose Island, and Bald Porcupine Island receive the
highest priority for management (Table 15), and that the park begin immediately to document
current use levels as management plans are being developed.

Schoodic Island is a high priority for management because of the sensitivity of its nesting
seabirds to disturbance, and because it is relatively accessible from the mainland by small
boat. Although Heron Island has similar resources, it is much less accessible and appears to
receive little use, although use levels should be evaluated in a more formal manner to
confirm our observations.

Little Moose Island is a Maine critical area as a rare plant station (Maine Natural Areas
Program 1994a) and supports seven state-listed rare species. Previous recommendations for
addressing effects of human use on Little Moose Island include constructing a boardwalk,
clearly establishing and signing authorized trails and closing all others, and rerouting existing
trails around rare plant populations (Greene 1992). In addition, signing, personal contacts,
and messages in interpretive programs may be effective ways to educate visitors of their
effects on natural resources. These actions should be considered in developing a visitor use
management plan for Little Moose Island to prevent further degradation to rare plant
populations.

Bald Porcupine Island also is a Maine critical area and research natural area harboring
sensitive plants and nesting guillemots. Although visitor use of the main portion of the

island appears to be low, use levels of the sea cave are unknown, and access to the cave is
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made easier by the presence of a rope at the entrance. Above the cave, the bold cliffs on
Bald Porcupine Island support nesting populations of black guillemots and may provide
suitable nesting habitat for expanding populations of peregrine falcons. These sea cliffs are
among the few in the park supporting black guillemots that are not popular rock climbing
areas. As a precaution to increasing use, and because this habitat and nesting black
guillemots are unusual in the park, we recommend the cliffs on Bald Porcupine Island be
closed to rock climbing from April 15 to August 31 to protect this population of black
guillemots. The cliffs are not widely used and few if any climbers would be displaced.
Installing bolts on climbing routes should be forbidden because the presence of bolts could
make these cliffs more attractive to climbers.

Sheep Porcupine Island and Western Ear support federally listed species, but these resources
do not seem to be threatened by visitor use at this time. The eagle pair on Sheep Porcupine
Island is among the most productive in the area (Jacobi 1994). Winter visitors to Western
Ear, when harlequin ducks are present, are rare. The area near Isle au Haut and Western
Ear is one of the most important wintering areas for harlequin ducks in the western Atlantic
(Mittelhauser 1991). Therefore, low visitor use levels should be maintained, and future
development along the shore restricted to protect these secretive ducks. Further study to
confirm our observations of use and potential threats to federally listed species is needed.

Although the effects of human visitors are not apparent on Baker Island at this time, the
resources of the island should be monitored to ensure resource preservation. Should effects
of visitor use become apparent in the future, the NPS can reduce visitation to the island by
eliminating the boat tour that lands there. Protecting the cultural landscape of Baker Island
while preserving natural resources in the surrounding natural zone is a high priority in the
development of an island management plan.

After plans are developed and implemented, visitor use and its effects should be closely
monitored to ensure that management actions are resulting in effective protection of island
resources.

Until island management plans are developed, we recommend a number of specific actions to
immediately address effects of visitor use on natural resources.

We recommend the park close islands harboring active eagle nests to visitors from March 15
to August 15 to ensure compliance with the Endangered Species Act and to be consistent
with other agencies managing islands with active bald eagle nests. Eagle nesting islands
currently include Sheep Porcupine Island, Schoodic Island, and Bar Island (MIR# 59-265),
although nesting islands may change from year to year. MDIF&W identifies active nests
through aerial surveys each spring. Upon MDIF&W confirmation that NPS islands support
active eagle nests, those islands should be closed to the public during the nesting season. If
eagles nest on NPS islands which also have privately owned land [Bar Island (MIR# 59-194)
and Baker Island], the NPS should work with MDIF&W and private property owners to
develop appropriate management strategies to protect nesting eagles.

We recommend that Heron Island be closed from April 15 to August 31 to protect colonial
nesting seabirds such as petrels, guillemots, and guills. By closing this island, the NPS will
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be consistent with other land management agencies managing seabird nesting islands in the
Gulf of Maine. Other park islands should be inventoried at least every five years for the
presence of nesting seabirds, and, like State islands, closed to visitors if five or more pairs of
seabirds of any species are found to be nesting.

As long as Schoodic Island supports both colonial nesting seabirds and nesting bald eagles,
we recommend the island be closed to visitors from March 15 to August 31.

Park seabird and eagle nesting islands should be signed to educate visitors of the potential
impacts of disturbance and patrolled regularly to enforce island closures during critical
nesting periods, using care that patrols do not disturb birds.

Patrols of all park islands should be conducted throughout the visitor use season to prevent
overnight camping, free roaming dogs, illegal collecting, and fires. All patrols should note
numbers of visitors, types of visitor uses, and resource condition. The presence of spent
shotgun shells near the shore on Western Ear may indicate that ducks are being hunted there.
The NPS should cooperate with local law enforcement officials to ensure that duck hunting

- regulations are strictly enforced to protect harlequin ducks.

Island users should be educated about proper disposal of trash and human waste. We
recommend the park sponsor volunteer efforts to pick up trash and marine debris on islands.
Because the problem of marine debris transcends park boundaries, the NPS should participate
in local and regional efforts to educate the public and enforce regulations restricting
overboard discharge and land sources of marine debris.

We recommend that park staff engage in outreach activities to local garden clubs and plant
conservation groups regarding the effects of human visitors on native plant populations from
collecting and unauthorized reintroductions and augmentations of plant populations. The
collection of additional voucher or other specimens of rare plants-on islands should be
discouraged.

Current human use and types of visitor uses of islands must be documented if the
recommendations of the General Management Plan (National Park Service 1992b) are to be
implemented.

Evidence of historic human occupation was observed on seven islands, although McLane
(1982, 1989) suggests that most of the islands were once occupied. Although beyond the
scope of this study, we recommend a survey to document the presence and assess the
condition of archaeological and cultural resources on these islands. Law enforcement rangers
should be apprised of the location of archaeologic resources so that these resources can be
protected from illegal collecting.
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Table 15. Sensitive natural resources, ease of access, and resulting suggested priority for
development of management plans for selected islands within Acadia National Park, 1992-93.

State-
Wintering | Nesting Listed State Method | Manage-
Harlequin Bald Nesting Plants/ Critical of ment

Island Name Ducks Eagles Seabirds Habitats Areas Access | Priority

Baker X Power 9
Boat

Bald Porcupine X X X Small 3
boat

Bar (MIR# 59-194) Walk 10

Bar (MIR# 59-265) X Walk 5

Heron X X X X Power 4
boat

The Hop X Small 8
boat

Little Moose X X X Walk 2

Pond Walk 11

Schoodic X X X X X Small 1
boat

Sheep Porcupine X X Small 6
boat

Western Ear X X Walk 7
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Summary and Management Recommendations

SUMMARY

Before this study, Acadia National Park managers lacked even basic information on the
resources of small islands under their stewardship. The goal of this project was to provide
park managers with preliminary resource information to facilitate more informed
management of park islands. Specifically, we attempted to provide resource information on
existing species, rare or unusual species, habitats of concern to managers, and to identify
potential threats to sensitive resources on 11 small islands within ANP: Baker Island, Bald
Porcupine Island, Bar Island in Frenchman Bay (MIR# 59-194), Bar Island in Somes Sound
(MIR# 59-265), Heron Island, The Hop, Little Moose Island, Pond Island, Schoodic Island,
Sheep Porcupine Island, and Western Ear.

A secondary goal of this study was to test the feasibility and effectiveness of "Expedition into
America" - a partnership formed between the NPS and the Center for Field Research
(Earthwatch). This partnership was established to provide the NPS with a labor force of
Earthwatch teacher/volunteers to facilitate inventory and monitoring research projects and to
provide field research experience to elementary and secondary school teachers to help
broaden and enliven their science teaching. Thirty-four Earthwatch volunteers assisted with
this study during portions of the summers of 1992 and 1993. An analysis of the
NPS/Earthwatch partnership is addressed in a separate report (Connery et al. 1992) and in a
questionnaire distributed by the NPS Office of Natural Resources (Connery and Mittelhauser
1993).

We summarized previous reports of vascular plants on park islands, then conducted field
surveys on islands to verify and expand species lists. Through this effort we compiled a list
of 433 species and 16 additional varieties and subspecies of vascular plants. No federally
listed endangered or threatened plants have been reported for this coastal region. Ten state-
listed species were identified: three state endangered species (Carex adusta, C. recta, and
sandy sedge, one state threatened species (C. echinata), three state special concern species
(blue birch, marsh felwort, and blinks) and three state watch list species (beachhead iris,
boreal knotty pearlwort, and knotty pearlwort). We found seven state-listed species on Little
Moose Island and five species on Heron Island. Twenty-five percent (111 species) of the
species observed were non-native, ranging from 9% on Little Moose Island to 34% on Bar
Island (MIR# 59-194) in Frenchman Bay.

Thirty-three plots 0.01 ha in size were randomly established on eight forested islands to
quantitatively describe current forest conditions. From our detrended correspondence
analysis of tree basal area we separated four groups of similar plots. Three clusters
correspond to distinct forest communities as described by the Maine Natural Heritage
Program (1991): maritime spruce/fir, mixed hardwood-conifer, and early successional.
Maritime spruce/fir was the most common forest community, and was found on The Hop,
Little Moose Island, Pond Island, Schoodic Island, Sheep Porcupine Island, and Western
Ear. In these forests, white spruce tended to be more abundant than red spruce. Mixed
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hardwood-conifer forest communities were found on Bar Island (MIR# 59-265), Little Moose
Island, and Sheep Porcupine Island. Plots on The Hop were classified as early successional
forest community. Plots on Bald Porcupine Island clustered intermediate between maritime
spruce/fir and northern white cedar seepage forest communities. Tree basal area and age,
shrub density, ground and canopy cover, and vegetation height profiles were collected and
summarized for each forest type. Forests on portions of Bald Porcupine Island, Bar Island
(MIR# 59-265), and Western Ear and were > 100 years old and unique in terms of their
diversity and structure. In addition, the northern white cedar seepage forest community,
found only on Bald Porcupine Island, is notably rare on small islands in the region. Not all
forest communities were sampled on all islands.

Sixteen species of terrestrial mammals were recorded using various trapping methods and
searches for sign on 11 islands. We trapped small mammals for 3090 trap nights using
Sherman live traps and 547 trap nights using pitfall traps. We captured 117 small mammals
representing nine species: three species of shrews (shorttail shrew, pygmy shrew, and
masked shrew) and six species of rodents (boreal redback vole, meadow vole, white-footed
mouse, deer mouse, eastern chipmunk, and meadow jumping mouse). Muskrats were
observed and muskrat skeletons were collected on Heron Island. Six other species were
identified by sight or sign: mink, porcupine, raccoon, red squirrel, snowshoe hare, and
white-tailed deer. Islands connected to other land masses by tidal bars supported the most
mammal species: eight species were found on Bar Island (MIR# 59-264) and Little Moose
Island, seven on Western Ear, and six on Pond Island. We confirmed the presence of
muskrats on Heron Island - unusual because of the island’s isolation and lack of wetland
habitat. No mammals were captured or observed on Bald Porcupine Island, The Hop, or
Schoodic Island.

We used direct searches, artificial shelters, and trapping to inventory reptiles and amphibians
on 11 islands. We trapped reptiles and amphibians in pitfall traps along drift fences for 268
trap nights, in pitfall traps not associated with a drift fence for 279 trap nights, in snake
funnel traps for 68 trap nights, and using artificial shelter for 802 shelter nights. Day and
night searches were also conducted, although this effort was not quantified. We documented
three species: redback salamanders were found on seven islands, common garter snakes on
five islands, and smooth green snakes only on Bar Island (MIR# 59-194). No reptiles or
amphibians were captured or observed on Heron Island, Pond Island, or Western Ear. The
low number of reptile and amphibian species observed may be, in part, a result of the lack of
fresh water on many of the islands. The only islands with even meager amounts of standing
fresh water were Baker Island, Little Moose Island, Pond Island, and Schoodic Island. Our
searches and trapping were not timed to match optimal emergence times; instead, they were
often conducted during the driest part of the year, which may have influenced our findings.
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We observed effects of humans on federally and state-listed species, Maine critical areas, and
colonially nesting seabirds. Assessments of human effects on resources were qualitative.
Identifying archaeologic sites and potential effects of human visitors on these sites was
beyond the scope of this study. Throughout our visits to the islands, we looked for signs of
historic as well as current use. All islands except Bar Island (MIR# 59-194) and Pond Island
supported at least one resource sensitive to human disturbance. Evidence of recent human
use was observed on all islands except Heron Island. Bar Island (MIR# 59-194) and Little
Moose Island seemed to receive the most visitor use. We noted evidence of historic human
use, including remains of foundations, stone walls, wells, and buildings on six islands: Baker
Island, Bald Porcupine Island, Bar Island in Frenchman Bay (MIR# 59-194), Bar Island in
Somes Sound (MIR# 59-265), Sheep Porcupine Island, and Western Ear. Signs of effects of
humans on flora and fauna were also observed. Visitors were observed on eagle and seabird
nesting islands during the nesting season. We observed visitors disturbing colonially nesting
seabirds. In addition, trails have developed through populations of rare plants on Little
Moose Island. Other effects of human visitors observed on islands included the presence of
fire rings, human waste, trash and marine debris, as well as damage to trees from axes.

To facilitate additional inventory or monitoring efforts, we permanently marked and surveyed
the locations using tape and compass, and global positioning technology for 19 forest plots,
52 transects, and 23 control points. Base maps showing vegetation features and all study
sites were created for each island. In addition, we took three types of photographs to
document current conditions: the perimeter of each island, directional photographs (taken
from 115 control points), and panoramic photopoints (taken from 15 control points).

MANAGEMENT RECOMMENDATIONS

The following list provides a general overview of recommendations. Specific details for each
recommendation are provided in the preceding chapters of this report.

Vascular Flora

* Conduct additional field searches throughout the growing season on Bar Island (MIR# 59-
265) and Sheep Porcupine Island to obtain more comprehensive species lists.

* Nominate Heron Island as a Maine critical area to provide additional protection for its
rare plants.

* Participate in partnerships with federal and state agencies and private organizations to
enhance protection of rare plants in the region.

Assess threats to native island communities by non-native species, and, if necessary,
develop and implement non-native plant management plans.

83



*  Study the role that sheep grazing had in the distribution and presence of the flora of the
islands and the implications of their use to maintain cultural landscapes, particularly on
Baker Island.

*  Support research on the taxonomic status of leafy-bracted aster and dwarf rattlesnake
root.

*  Develop and implement monitoring strategies to detect the existence and changes in
populations of rare plants at five-year intervals to help ensure their protection.

Island Forests

*  Conduct additional forest sampling on islands not adequately sampled: Bar Island (MIR#
59-194), Bar Island (MIR# 59-265), Baker Island, Bald Porcupine Island, and Little
Moose Island. Conduct further analysis of our data to better protect forest habitats on the
park’s small islands,

* Conduct additional studies of island forests identified as unique in this study: Bald
Porcupine Island, Bar Island in Somes Sound (MIR# 59-265), and Western Ear.

Mammals

*  Conduct additional trapping of shrews by establishing drift fences on islands with
wetlands (Baker Island, Little Moose Island, Pond Island, and Schoodic Island).

*  On selected islands, monitor mammal population cycles, including immigration, and
emigration, and local extinctions.

*  Study the ecology of muskrats on Heron Island.

* Conduct inventories of bats, because many species are state-listed and almost no
information exists regarding their status in the park.

* Participate in studies of the genetics of island mammals.

Amphibians and Reptiles

* Conduct additional surveys timed to correspond with emergence of amphibians on islands
with suitable habitat (Baker Island, Little Moose Island, Pond Island, and Schoodic
Island).

* Conduct periodic monitoring of amphibian and reptile populations on selected islands to
detect immigrations and local extinctions.
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Human Use and Impacts

*

Collect quantitative information on visitor use on all islands as soon as possible to comply
with the goals of the ANP General Management Plan (National Park Service 1992b).

Manage, on an island-by-island basis, use by humans, based on threats and the sensitivity
of natural and cultural resources. Schoodic Island, Little Moose Island, and Bald
Porcupine Island should be the highest priorities for island management plan
development.

Close islands that support nesting bald eagles and nesting seabirds to use by humans
during the nesting season to protect birds and be consistent with other agencies. Islands
with nesting bald eagles should be closed from March 15 until August 15; islands with
nesting seabirds should be closed from April 15 until August 31; islands with both
nesting eagles and seabirds should be closed from March 15 until August 31. Restrict
human use on islands which are designated as Maine critical areas or support state-listed
species, or other especially sensitive resources, and preserve solitude in compliance with
the goals of the ANP General Management Plan (National Park Service 1992b).

Maintain current low levels of human use in winter, and prevent development near
harlequin duck habitat.

Work cooperatively with local law enforcement officials to strictly enforce duck hunting
regulations to protect harlequin ducks.

Protect rare plants from trampling, collecting, and other adverse effects of humans,
especially on Little Moose Island.

Discourage scientific collecting of specimens of plants that are state-listed or locally rare.
Monitor resources to ensure effectiveness of management actions.

Participate in educational efforts to discourage plant collecting, transplanting to and from
park populations, and direct seeding within the park.

Patrol islands throughout the visitor use season to enforce island closures, prevent
camping, free-roaming dogs, illegal collecting, and fires.

Educate park users of proper human waste and trash disposal methods.

Quantify marine debris through a regular monitoring program to assist regional and state
education and enforcement actions.

Periodically clean up trash and marine debris.
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*

Survey and assess archeological and cultural resources on islands, and strictly enforce the
Archaeologic Resource Protection Act.

Additional Recommendations

*
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Collaborate with U.S. Fish and Wildlife Service, Maine Department of Inland Fisheries
and Wildlife, The Nature Conservancy, and other private and government agencies, as
well as interested user groups, to manage island resources.

Develop and implement a systematic monitoring plan for selected island resources.
Initiate and implement inventory and monitoring plans for breeding bird populations.

Inventory bryophytes and invertebrates, with special emphasis on federal and state-listed
species.

Monitor the scenic condition of islands using photography on a regular basis.

Protect the scenic integrity of the islands by preventing development and placement of
signs within view from the water.

Designate priority order of islands for protection from oil spills and participate in the
development of oil spill response plans. Over 18 million barrels of petroleum-base
liquids are transported each year through Penobscot Bay (Kelly Bishop, U.S. Coast
Guard, Southwest Harbor, Maine, pers. comm.). Thirty-eight oil spills have occurred in
the vicinity of the park since 1987 (National Park Service 1994). Large, ocean going
luxury cruise liners visit Frenchman’s Bay in increasing numbers each year and pose a
risk to island resources from fuel spills or groundings. Results from this and subsequent
studies should be incorporated into oil spill management plans currently being formulated.

Incorporate regular trips to the islands by park natural resource, interpretation, and
protection staff in an effort to note changes in visitor use levels, associated effects on
island resources, major ecological changes, and to increase knowledge and protection of
these very special places.
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Appendix A:
Sampling Locations

For the purpose of creating accurate base maps, and relocating line transects, forest plots,
and photopoints, we established permanent points and surveyed their locations using tape and
compass or global positioning system (GPS) technology. To facilitate on-site relocation of
points, we made written descriptions of each location. All surveying began from one or a
series of known control points on each island (Table A-1). Control points were U.S. Coast
and Geodetic Survey (USCGS) permanent markers or points that we established using a
Trimble Basic-Plus Global Positioning System. This system has an estimated 2 m - S m
accuracy. Differential corrections were performed using files obtained from the University
of Maine, Orono, community base station. GPS data files were converted using PFinder
software, version 2.53 (Trimble Navigation, Ltd. 1992).

We were unable to locate USCGS markers on Pond and Schoodic Islands and did not have
access to GPS technology in 1992 when those islands were surveyed. As a result, locations
of control points on these islands were estimated from USGS maps and aerial photographs.

A Lutz surveyor’s staff compass mounted on a Jacob’s staff was used for all directional
measurements. Readings were recorded to the nearest half of a degree. All readings were
recorded in true direction, adjusted for 18.5° W declination. Distance measurements were
made with a 100-m fiberglass tape read to the nearest centimeter.

All permanent points were marked with a length of rust-proofed metal rebar (1.3 cm in
diameter). The top of each rebar was capped with a yellow plastic protective cap stamped
"ACADIA NP". Metal tags engraved with island name, point identifier, date, and other
locational data were attached to each rebar stake.

Base maps of the islands were generated using Arc/Info software, version 3.4D+
(Environmental Systems Research Institute, Inc. 1991). High-water-mark of all islands was
digitized in Universal Transverse Mercator (UTM) projection units (North American Datum
1927) off the USGS 7.5 minute quadrangle maps (scale 1:24000). High-tide line, the edge of
vegetation along the shore, and other spatial information was digitized off aerial photographs
with scales of 1:660 to 1:9000 (Table A-2). All GIS computer generated covers are stored at
the ANP Resource Management Office. We permanently marked and surveyed the locations
of 52 transects (Table A-3), 19 forest plots (Table A-4), and 23 control points on 10 islands
(Figures A1-12). An additional 14 forest plots were surveyed but not permanently marked.
Written descriptions of the locations of all rebar stakes are located at the Natural Resource
Office at ANP.
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Table A-1. UTM coordinates of control points on 10 islands of Acadia National Park, 1992-

93.

UT™M UTM
Island Name Control Point Label Source N E
Baker CP1 GPS 4899182 563676
Baker CcpP2 GPS 4898757 563913
Bald Porcupine CP4 GPS 4915152 565138
Bald Porcupine USCGSM USCGS 4914927 565216
Bar (MIR# 59-265) Transect T4-1 GPS 4911419 553994
Bar (MIR# 59-265) Transect T3-11 GPS 4911400 553972
Bar (MIR# 59-265) Transect T1-1 GPS 4911439 553857
Heron USCGSM Estimated 4883196 542105
The Hop USCGSM USCGS 4917727 567186
The Hop Transect T3-1 GPS 4917892 567237
The Hop CP4 GPS 4917826 567183
Little Moose Transect T3-1 GPS 4909377 576045
Little Moose Transect T4-1 GPS 4909194 575859
Litle Moose CP3 GPS 4909065 575702
Pond CP1 (100 m/150 m) Estimated 4910172 574064
Pond CP2 (150 m/210 m) Estimated 4910122 574004
Pond CP3 (150 m/100 m) Estimated 4910122 574114
Pond CP4 (230 m/150 m) Estimated 4910042 574064
Schoodic USCGSM USCGS 4908277 577086
Schoodic CP1 (0 m) Estimated 4909436 577088
Schoodic CP2 (250 m) Estimated 4909186 577088
Schoodic CP3 (500 m) Estimated 4908936 577088
Schoodic CP4 (750 m) Estimated 4908686 577088
Schoodic CP5 (1000 m) Estimated 4908436 577088
Schoodic CP6 (1042.25) Estimated 4908394 577088
Sheep Porcupine USCGSM USCGS 4916554 564192
Sheep Porcupine CP2 GPS 4916455 563964
Western Ear USCGSM USCGS 4872250 527479
Western Ear Transect T1-1 GPS 4872367 527581
Western Ear cp3 GPS 4872093 527601
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Table A-2. Dates, types, and scales of aerial photographs used for generating maps of 10
islands of Acadia National Park, 1992-93.

Island Name Date Type of Photo Scale
Baker 1991 Panchromatic 1:6000
1985 Black and White 1:9000
Bald Porcupine 1979 Color Infrared 1:9000
1953 Black and White 1:10000
Bar (MIR#59-265) 1985 Black and White 1:9000
1979 Color Infrared 1:9000
Heron 1981 Black and White - 1:660
The Hop 1981 Black and White 1:660
Little Moose 1987 Color 1:6000
1985 Black and White 1:9000
1981 Black and White 1:660
Pond 1987 Color 1:6000
1979 Color Infrared 1:9000
Schoodic 1985 Black and White 1:9000
1979 Color Infrared 1:9000
Sheep Porcupine 1979 Color Infrared 1:9000
1953 Black and White 1:10000
Western Ear 1979 Color Infrared 1:9000
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Table A-3. Transect locations and headings on 10 islands of Acadia National Park, 1992-93.

Rebar
Locations Transects
(transect and Heading Transect
station (degrees from Length UTM UTM
Island Name numbers) true north) (meters) N E
Baker T1-1 339 100.4 4898804 563927
T1-11 159 4898898 563891
Baker T2-1 114 99.2 4898709 563951
T2-11 294 4898668 564041
Baker T3-1 161 101.1 4898459 563991
T3-11 341 4898364 564025
Baker T4-1 200 100.0 4899110 563576
T4-11 20 4899016 563541
Baker T5-1 272 99.1 4898709 563879
T5-11 92 4898713 563780
Baker T6-1 195 99.8 4898964 563547
T6-11 15 4898867 563521
Baker T7-1 20 100.0 4898494 563653
T7-11 200 4898588 563687
Baker T8-1 0 100.0 4898376 563852
T8-11 180 4898476 563852
Baker T9-1 110 99.4 4899271 563915
T9-11 290 4899237 564008
Baker T10-1 220 99.6 4899017 564280
T10-11 40 4898941 564216
Baker T11-1 275 99.5 4898617 564365
T11-11 95 4898626 564266
Bald T1-1 87 96.2 4914965 564921
Porcupine T1-11 267 4914959 565017
Bald T2-1 63 99.7 4914887 565086
Porcupine T2-11 243 4914932 565175
Bald T3-1 358 98.8 4914886 565248
Porcupine T3-11 178 4914985 565244
Bald T4-1 70 100.0 4915046 564989
Porcupine T4-11 250 4915080 565083
Bald T5-1 123 99.7 4914890 565009
Porcupine T5-11 303 4914836 565092
100




@

®

Table A-3. Transect locations and headings (continued).

Rebar
Locations Transects
(transect and Heading Transect
station (degrees from Length UTM UTM
Island Name numbers) true north) (meters) N E
— e —————————————
Bar (MIR# T1-1 65 99.1 4911439 553857
59-265) T1-11 245 4911481 553947
Bar (MIR# T2-1 27 99.6 4911333 553896
59-265) T2-11 207 4911422 553942
Bar (MIR# T3-1 178 100.0 4911500 553968
59-265) T3-11 358 4911400 553972
Bar (MIR# T4-1 210 100.3 4911419 553994
59-265) T4-11 30 4911332 553943
Heron T1-1 82 100.0 4883088 541852
T1-11 262 4883103 541951
Heron T2-1 186 100.0 4883196 542105
T2-11 6 4883097 542094
Heron T3-1 246 100.0 4882972 542321
T3-11 66 4882931 542230
Heron T4-1 305 100.0 4882771 542024
T4-11 125 4882828 541942
Heron T5-1 288 100.0 4882981 542037
T5-11 108 4883011 541941
The Hop T1-1 33 100.2 4917661 567160
T1-11 213 4917745 567214
The Hop T2-1 337 100.6 4917727 567186
T2-11 157 4917819 567147
The Hop T3-1 257 98.6 4917892 567237
T3-11 77 4917870 567141
The Hop T4-1 8 99.6 4917727 567186
T4-11 188 4917825 567201
Little Moose T1-1 310 100.4 4909292 575675
T1-11 130 4909356 575597
Little Moose T2-1 183 98.2 4909534 575636
T2-11 3 4909436 575630
Little Moose T3-1 248 100.0 4909377 576045
T3-11 68 4909340 575952
Little Moose T4-1 4 100.2 4909199 575860
T4-11 184 4909299 575866
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Table A-3. Transect locations and headings (continued).

Rebar
Locations Transects
(transect and Heading Transect
station (degrees from Length UT™™ UTM
Island Name numbers) true north) (meters) N E
e ———
Little Moose T5-1 30 100.0 4908956 575718
T5-11 210 4909043 575768
Pond T1-1 244 98.7 4910165 574174
T1-11 64 4910121 574085
Pond T2-1 171 100.9 4910189 574005
T2-11 351 4910089 574021
Pond T3-1 324 101.9 4910015 574133
T3-11 144 4910097 574074
Pond T4-1 322 100.0 4910105 574067
T4-11 142 4910184 574005
Schoodic Ti-1 121 100.0 4909298 577031
T1-11 301 4909246 577117
Schoodic T2-1 74 100.0 4908953 576998
T2-11 254 4908980 577094
Schoodic T3-1 65 100.0 4908579 577027
T3-11 245 4908621 577118
Schoodic T4-1 25 100.0 4908457 577054
T4-11 205 4908548 577097
Schoodic T5-1 119 100.0 4908712 577087
T5-11 299 4908664 577174
Schoodic T6-1 23 100.0 4908404 577129
T6-11 203 4908496 577168
Sheep Ti-1 85 99.4 4916497 563967
Porcupine T1-11 265 4916507 564066
Sheep T2-1 178 96.9 4916554 564192
Porcupine T2-11 358 4916457 564195
Sheep T3-1 278 99.5 4916347 564263
Porcupine T3-11 98 4916362 564165
Sheep T4-1 60 96.6 4916349 564014
Porcupine T4-11 240 4916398 564098
Western Ear T1-1 132 99.6 4872367 527581
T1-11 312 4872300 527655
Western Ear T2-1 155 99.0 4872365 527524
T2-11 335 4872275 527566
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Table A-3. Transect locations and headings (continued).

Rebar
Locations Transects
(transect and Heading Transect

station (degrees from Length UTM UTM
Island Name numbers) true north) (meters) N E
Western Ear T3-1 300 97.9 4872219 527685

T3-11 120 4872268 527600
Western Ear T4-1 11 95.0 4872100 527557

T4-11 191 4872193 527576
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Table A-4. UTM coordinates of forest plot locations on eight islands of Acadia National

Park, 1992-93.

Island Name

Forest Plot #

UT™M

UT™M

Bald Porcupine WP1 4914935 565186
4914925 565196
Bald Porcupine WP2 4915086 565101
4915076 565091
Bald Porcupine WP3 4914907 565066
4914917 565056
Bald Porcupine WP4 4915073 565198
4915062 565208
Bar (MIR# 59-265) WP1 4911436 553948
4911446 553938
Bar (MIR# 59-265) WwP2 4911362 553940
4911372 553930
The Hop WP1 4917783 567178
4917773 567188
The Hop WP2 4917792 567174
4917802 567164
The Hop WP3 4917857 567165
4917867 567155
The Hop WP4 4917777 567195
4917767 567205
Little Moose WP1 4909271 575764
4909281 575754
Little Moose wp2 4909262 575715
4909252 575705
Little Moose WP3 4909262 575775
4909252 575765
Pond WPI 4910152 574064
4910142 574074
Pond WP2 4910162 574074
4910152 574084
Pond WP3 4910152 574024
4910142 574034
Pond WP4 4910122 574034
4910112 574044
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Table A-4. UTM coordinates of forest plot locations (continued).

UTM UTM

Island Name Forest Plot # N E
Pond WPS5 4910082 574104
4910072 574114
Pond WP6 4910072 574044
4910062 574054
Pond WP7 4910052 574094
4910042 574104
Pond WP8 4910032 574124
4910022 574134
Pond WP9 4910082 574034
4910072 574044
Pond WP10 4910182 574124
4910172 574134
Pond WPI11 4910182 574074
4910172 574084
Schoodic WPI 49508687 577070
4908677 577080
Schoodic WP2 4908587 577097
4908577 577107
Schoodic WP3 4908628 577673
4908618 577083
Sheep Porcupine WP1 4916412 564123
4916422 564113
Sheep Porcupine WP2 4916443 564241
4916453 564231
Western Ear WP1 4872186 527604
4872176 527614

T

Western Ear WP2 4872180 527598
4872170 527588
Western Ear WP3 4872279 527638
4872289 527628
WP4 4872214 527638
Western Ear 4872224 527648
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Figure A-5. Control points, transects, and forest plots on The Hop.
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Figure A-6. Control points, transects, and forest plots on Little Moose Island.
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Figure A-10. Control points, transects, and forest plots on Western Ear.
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Appendix B:
Photographic Monitoring

We took three types of photographs while on the islands: perimeter photographs taken from
the water, directional photographs taken from control points and along permanent transects,
and panoramic photographs taken from transect ends and control points. Photographs were
taken with an Olympus OMIN camera, Kodachrome film (ASA 64), and a 50 mm lens. We
recorded compass direction for all photographs using a hand-held compass adjusted for

18.5° W declination. Photographs from permanent points were obtained at a height of 1.37
m (lens height) on a tripod carefully positioned over each rebar stake using a fiberglass
measuring tape, plumb-bob, and level. Camera setting were recorded for each slide taken.

Perimeter Photographs

To photograph island perimeters, we circled the island in a motor boat or small dory and
took a series of overlapping photographs of the islands’ circumference. Shots were taken as
close to the island as was feasible and include the high-tide line to the top of the vegetation
whenever possible.

Directional Photographs Along Transects

Permanently marked control points and transect ends were used as photopoints (see Appendix
A for maps illustrating location of control points and transect ends on each island). Two
photographs were taken from the ends of each transect: one photograph was taken along the
transect (with transect heading centered in the frame), the other was taken 180° from the
transect heading. Directional photographs also were taken from control points.

Panoramic Photographs

We shot a series of overlapping panoramic photographs on selected islands from either
transect ends or control points, or both. These series were taken using a panoramic head
attached to a tripod.

Photographs were taken from 115 permanently marked photopoints on park islands

(Table B-1). Panoramic photographs were taken from 15 points on five islands: Bar Island
(MIR# 59-265), Heron Island, The Hop, Little Moose Island, and Sheep Porcupine Island.
Island perimeter photographs were taken for 11 islands.

Photographic data, including point locations, directional angles, camera settings, date of each

slide, and slides are stored in the Natural Resource Library at ANP (Mittelhauser et al.
1996).
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Table B-1. Dates of perimeter photographs and number of permanent photopoints on park

islands.

# OF
Permanent Date of Perimenter
Island Name Photopoints Photographs
Baker 21 October 6, 1993
Bald Porcupine 10 July 8, 1993
Bar (MIR# 59-265) 8 September 20, 1993
Bear 0 October 6, 1993
Heron 10 July 14, 1993
The Hop 9 October 6, 1993
Little Moose 11 September 21, 1993
Pond 12 July 2, 1992
Schoodic 18 July 29, 1992
Sheep Porcupine 8 October 6, 1993
Western Ear 8 October 14, 1993
TOTAL 115 11 islands
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As the nations’s principal conservation agency, the Department of the Interior
has responsibility for most of our nationally owned public lands and natural and
cultural resources. This includes fostering wise use of our land and water
resources, protecting our fish and wildlife, preserving the environmental and
cultural values of our national parks and historical places, and providing for
enjoyment of life through outdoor recreation. The department assesses our
energy and mineral resources and works to ensure that their development is in
the best interests of all our people. The department also promotes the goals of
the Take Pride in America campaign by encouraging stewardship and citizen
responsibility of the public lands and promoting citizen participation in their
care. The department also has a major responsibility for American Indian
reservation communities and for people who live in island territories under U.S.
administration.
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