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DSIA SESSION 1 -- Inventorying and Monitoring Natural Areas in Working Landscapes

LANDSCAPE ANALYSIS: CATALOGING BIODIVERSITY
FOR CONSERVATION ON LARGE LAND AREAS

John Albright
Maine Natural Heritage Program

The figfit step in determining conservation priorities is obtaining accurate and current information on the
ftion and status of the elements of biodiversity -- plants, animals, and natural communities. The
gl for effective conservation action is enhanced, however, if such information is available to land

owne and managers for early incorporation in long-range land use plans. Landscape Analysis is a "low-
tech” approach that assimilates for large land areas existing data on the location and habitat requirements

and exemplary species and communities with air photos, land use records, and readily available
4l data (topography, soils, geology, hydrology, etc.) to predict the potential occurrences of significant
biologiftal features. Subsequent field studies can verify absence, or presence and quality of these "potential"
llareas. The method has yielded increases of nearly 50% in the number of extant occurrences for
alljgreas in a "heavily botanized" county in Maine, and can thus result in more accurate assessments of
i " significance of natural areas. These data are useful in clarifying conservation goals among
landowfiers and conservation interests, and enabling land owners and managers to plan ahead for the
4 economic impacts of conservation action. And, because Landscape Analysis can yield data quickly
areas of a state, it can support new and innovative statewide planning and conservation initiatives,
§la proposed new concept, a "revolving land conservation bank".

USING GIS TO MAP POTENTIAL ISOTRIA MEDEOLOIDES (PURSH) RAF.
HABITAT IN NEW HAMPSHIRE AND MAINE

Molly B. Sperduto
Department of Natural Resources
University of New Hampshire

Isotrig ledeoloides (Small Whorled Pogonia) is the rarest orchid in eastern North America. Although it has
a wide rlinging distribution, more than one half of the known plants are found in New Hampshire and Maine.
A geogfiaphic information system will be used to determine whether I, medeoloides populations in New
Hamps lre and Maine prefer particular site conditions. Criteria including soil type, forest cover, slope,
aspect, Mydrology, historic land use, and geologic features will be overlaid on a subset of known populations.

prtance of each of the criteria will be examined. Using the GIS, habitat characteristics will be

located |In selected quadrangles in New Hampshire and Maine. Potential I. medeoloides habitat will be
mapped|where key criteria coexist. To determine the effectiveness of the model to predict potential habitat
field sus eys will be conducted. Information on microsite habitat characteristics including leaf litter depth,
vegetatiye associations, canopy cover, and the presence of rotten stumps or logs will be collected and

J to refine the general model.




HABITAT SHIFTS IN ISLAND-NESTING SEABIRDS:
A PRELIMINARY REPORT

John G.T. Anderson
College of the Atlantic

Petit Manan Island is the site of a significant nesting colony of Common, Arctic, and Roseate ternsi
supports numbers of Laughing Gulls, Guillemots and Atlantic Puffins. College of the Atlantic andij
Fish and Wildlife Service are engaged in a long-term management study of the island’s seabirds. ”l island
was surveyed in 1989, and a 30 m grid system was developed during subsequent seasons. All dat !N
to seabird nesting success and habitat choice and availability is entered as a series of ARC/INFO {
layers. Data derived from GIS analysis is transferred to statistical software for subsequent examinafjon, and
the results of statistical manipulations may in turn be fed back into the GIS. Although we are stffl in the
early stages of this study, some patterns are beginning to emerge. This paper will discuss the dfp
benefits of a GIS approach to habitat monitoring and will present results of work to date. Apjjropriate

Positioning Systems (GPS) and remote sensing.

ENVIRONMENTAL MONITORING AND ASSESSMENT PROGRAM: OVERVIEW

James M. Colby
Bureau of Land Management

The Environmental Monitoring and Assessment Program (EMAP) was established in response to
for systematic and reliable information on the status and trends of the condition of the nation’s egjological
resources. The EMAP is an interagency, interdisciplinary program that will contribute to deci ns on
environmental protection and management by integrating research, monitoring, and assessment. J
organized to focus on the following resource groups: Agroecosystems, Arid Ecosystems, Forest I
Waters, Wetlands, Great Lakes, and Coastal Estuaries.

Under EMAP, around 15,000 long-term monitoring sites will be established to track ecosystem cg
over time. Further, attempts will be made to establish, with known confidence, associationsibetween
ecosystem condition and natural or human-induced stresses.

This paper will describe the basis for EMAP, the major features of the program, the status of the [program,
and the principal issues which have been raised. The presentation will also illustrate, with slides|some of
the early results which have been obtained through pilot and demonstration work with EMAP | giving
emphasis to Northeastern experiences.




MONITORING RARE SPECIES: THE DEMISE OF THE IM? PLOT

Dan Salzer
The Nature Conservancy, Oregon Chapter

The ‘nitoring of rare species frequently involves sampling procedures that involve counting individuals
withi '- uadrats. Three decisions must be made when a quadrat-based sampling procedure is used: 1)
quad i size; (2) quadrat shape; and (3) the number of quadrats to use (sample size). Standardized methods
are oftgn used in a wide variety of situations without the careful consideration of these three decisions. This
probl li:l is most severe with regards to the decisions of quadrat size and shape. Square quadrats measuring
1 m’ afe

“ one of the most frequently used quadrat sizes for many ecological field monitoring studies.

| ations consisted of randomly distributed individuals then quadrat size and shape would not impact
the prefiision of population estimates as long as the same total number of individuals were counted in each
sampleli However, very few populations consist of randomly distributed individuals. Plants and many
animaljipopulations consist of individuals distributed with some degree of aggregation. The precision of

populafjon estimates from clumped populations is strongly influenced by the size and shape of the quadrats
as welllias by sample size.

If po

Compujler simulated sampling was used to evaluate precision levels for samples where a variety of different
quadraliisizes and shapes and sample sizes were used. One thousand samples were drawn from the
populatfpn for each combination of quadrat size, quadrat shape, and sample size. Results of this sampling
demongtrate that long rectangular quadrats provide substantial gains in precision over square quadrats when
quadrafjsize or number of quadrats sampled are held constant. Elongated quadrats have a greater likelihook
of encofintering clumps or patches of individuals and therefore among-quadrat variance is lower. This lower
varian leads to more precise estimates of population size and to monitoring studies capable of tracking
smaller)between-year changes in density.

GAP ANALYSIS: A SPATIAL APPROACH TO IDENTIFYING
REPRESENTATIVE AREAS FOR MAINTAINING BIODIVERSITY

|

|

i J. Michael Scott, A. Ross Kiester, Blair Csuti,

‘ Reed F. Noss and Bart Butterfield

| Idaho Wildlife Cooperative Wildlife Research Unit and

| U.S.D.A. Forest Service

Gap am lysis uses satellite remote sensing and geographic information system technology to compare the
distribufon of several elements of biodiversity (vegetation cover, animal distributions) with that of areas
currentlyl managed primarily for native species and natural ecosystems. Species and vegetation types not
curren II represented in reserves are identified as "gaps." The goal of gap analysis is to identify a set of

areas in|lwhich all elements of biodiversity are represented. Using a data set for the State of Idaho, we
subdividgd the state into 404 635 km hexagons. An exact set coverage analysis identified several families
of four b exagons in which 96% of all species "gaps" are predicted to be represented. Field studies should
be direcfed toward these areas as potential components of a fully representative reserve network.




AN ECOLOGICAL EVALUATION OF PROPOSED NEW CONSERVATION AREAY
IN IDAHO USING GAP ANALYSIS

R. Gerald Wright
National Park Service Cooperative Studies Unit

Four new National Park Service administered areas have been proposed by various interest groups to be
established in the State of Idaho. The areas encompass an average of 220,000 ha and contain important

scenic, recreational, and geological resources. The biological resources protected by these proposals i ever

have received little comparative regional evaluation. This paper used the U.S. Fish and Wildlife "" ice’s
GAP Analysis Project Idaho databases to evaluate the vegetal resources contained in each proposa and its
respective ecoregion. Databases included vegetation, land ownership, and land protection maps whifgh were
analyzed using a geographic information system. Vegetation types were used as surrogates for infofmation
on the distribution of other biological resources. A conservation strategy was evaluated that would gire
each vegetation type in proportion to its occurrence with at least 10% of the land area of each type prfte
Although an average of 85% of the lands in the three ecoregions were publicly owned, only “”l'
vegetation types were fully protected. The four proposals added little to this figure because the !‘m i
the vegetation resources (67-78%) found in the proposals were already protected elsewhere in the e n‘! egion.

Land areas providing new protection in the proposals ranged from 16-30%. We analyzed the gffect of

feasibly modified to fully protect all of the vegetation types. However, the protection provided by 2
proposals could be enhanced to varying degrees with the addition of relatively small areas of land |

DESIGNING AN ECOLOGICAL RESERVES SYSTEM USING A LANDSCAPE APPRO¢

Janet McMahon
The Nature Conservancy, Maine Chapter

An ecological reserve system has been proposed for Maine that is designed to encompass the full 1
biological and landscape diversity of the state. This system would accommodate three broad p
research and long-term environmental monitoring activities, conservation of biological diversity, andiscience
education. Reserves would be selected using both natural community and biophysical region classifjcations.
The biophysical classification developed for Maine relates distribution patterns of woody plant species to
climate, topography, bedrock and surficial geology, and soils. Preliminary boundaries for 15 regigns were
determined by examining the spatial patterns of a number of mapped environmental varialjes and
distributions of 240 native woody taxa. These regions vary primarily along a climatic gradient aggociated
with net available energy. Individual reserves would be established to maintain one or morg|| natural
ecosystems that are representative of a given biophysical region and would be large enough to maifitain the
functions and processes naturally present in each ecosystem type. Based on preliminary inventofly| work,
approximately half of the more than 100 natural ecosystem types that have been described for faine are
represented on existing public and private conservation lands. A complete ecological reserves syst “!Il could
be expected to include about 120 reserves.




SYMHDSIA SESSION 2 -- Biological Diversity in Working Landscapes: Topical Perspective

BIOLOGICAL DIVERSITY IN MANAGED FORESTS

Dr. Malcolm L. Hunter
University of Maine

SUSTAINABLE FORESTRY OR SUSTAINABLE FORESTS?

Dr. Reed F. Noss
Oregon State University

CHANGES IN GULF OF MAINE COASTAL FOODWEBS DUE TO
DECLINE IN PREDATORY FINFISH

Dr. Robert Stenick
Darling Center
University of Maine




TOURISM AND STEWARDSHIP: A NEWFOUNDLAND AND LABRADOR CASE STl} )

Tom Horn
Atlantic Center for the Environment

LAND USE CORRELATES OF FARMLAND BIRD DISTRIBUTIONS

Dr. Raymond O’Connor
University of Maine
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NATURAL COMMUNITIES CONSERVATION PLANNING:
SOUTHERN CALIFORNIA’S ECOSYSTEM APPROACH TO
ENDANGERED SPECIES CONSERVATION

Susan A. Cochrane
California Department of Fish and Game

ed single species listing has often not worked quickly enough to save ecosystems from decline. In

California the State has begun an innovative program designed to take an ecosystem approach to
ation. It is hoped that NCCPs will reduce the need for listings of most of the more than 50 species
ne in this region. The Natural Communities Conservation Program’s goal is to conserve long term
opulations of California’s native plant and animal species, and their habitats, in areas large enough
uard their continued existence. The opportunities and challenges of efforts of this magnitude will
ssed as well as current progress.




SYMPOSIA SESSION 3 -- Conservation in Marine Ecosystems

A CASE STUDY OF MANAGEMENT IN A LARGE NATIONAL PARK:
GLACIER BAY AND ITS RESOURCES

S. James Taggart
National Park Service

Extensive commercial fisheries began before Glacier Bay National Monument was established iff 1925.
These fisheries continue today even though they are considered illegal under National Park Servic (NPS)
1982 regulations prohibiting commercial fishing in Parks (commercial harvest from Park waters It ceeds
1,000,000 pounds annually). Glacier Bay was designated a National Park by the Alaska National terest
Lands Conservation Act of 1980 (ANILCA), which designated certain areas of the Park as wilderness|waters,
including portions of the traditional commercial fishing grounds. Commercial fishing continues jj |these
wilderness areas despite its prohibition by the Wilderness Act of 1964. Proposed NPS regulations wijll|close
commercial fishing in wilderness waters as soon as they are finalized and in all Park waters by thie year
2002, unless scientific studies indicate that the fisheries are compatible with ANILCA and with lfl» NPS
Organic Act of 1916. In addition -to providing managers with critical information, the reseffrch on
commercial fishing will provide the opportunity to begin studying the Glacier Bay National Parkij

arine
ecosystem, one of the largest marine Parks in the world. This talk will focus on Pacific||halibut
(Hippoglossus stenolepis) and Dungeness crab (Cancer magister).
Pacific Halibut. We have initiated seven studies on Pacific halibut: 1) home range/movement beh4 yior, 2)
inter-year home range fidelity using implanted sonic tags, 3) sport harvest assessment, 4) commercia hs rvest
assessment, 5) feeding ecology by stomach content analysis, 6) fecundity analysis, and 7) a mark-regapture

demographic study. Among our findings are the following: Halibut have much smaller home I“ than
previously thought; the mean minimum polygon home range size is only 497 m?, while the 95% utjfization
distribution is only 236 m’ (Anderson-Fourier method). Larger halibut have smaller home ranges, indjviduals
in areas with greater topographic relief also have smaller home ranges, and males have larger homg| ranges
than females. The spatial distribution of the population may be highly structured. There is a hig | spatial
variability in the commercial fishing effort.

Dungeness Crab. Controlled experiments testing the impact of human exploitation on the '”'I lation
structure of harvested marine species are rare. Through an interagency effort (NMFS, NPS, Univity of
Alaska, and ADF&G) we are conducting a comparative population study of exploited and !:: loited
Dungeness crabs. Half of the selected study sites are within wilderness waters (i.e. soon to be d }i' sed to
fishing), and half are in areas which will not be closed to crab fishing. Twice a year (spring and [fall) we
sample each site to measure the following parameters: population density, size class distrib iu' of
populations, physical condition of individual crabs, and the reproductive condition of female crabs




PROTECTED AREAS AND MARINE RESOURCE MANAGEMENT

Gary E. Davis
National Park Service

Truly fatural areas are rare in coastal marine environments. The lack of protected marine ecosystems makes
it difffeult to assess potential productivity of coastal systems, to determine the effects of coastal
develofiments, or to evaluate resource management strategies and actions. Case studies of recent coastal
fisheryl(failures and sewage spills in southern California demonstrate the values of marine protected areas.
Monitdring ecological dynamics in marine protected areas has the potential to improve society’s knowledge
base critical decisions regarding such pressing issues as waste disposal and sustainable fisheries
managgment. A study in Cabrillo National Monument in San Diego, California showed that a massive spill
of 11 bjlllion gallons of urban sewage had less negative impact on intertidal communities than the cumulative,
chronigjeffects of 85,000 visitors a year trampling, rock turning, and handling organisms. Traditional single
speciesjifishery management practices have led to serial depletion of coastal resources world-wide in the 20th
centuryjl Ecologically discrete fishery replenishment zones could be used to restore these fisheries, support
truly syitainable fisheries, and provide society with marine natural areas. Marine protected areas should be
an impgirtant part of coastal zone management, but have not been in the United States.

RESERVATION AND MANAGEMENT OF MARINE AND COASTAL FISHERIES
IN THE NATIONAL PARK SYSTEM

Frank M. Panek
National Park Service

The onal Park Service administers a network of 367 park units scattered across the continental United
States, fMlaska, Hawaii and the Virgin Islands. The 80 million acres in the park system represents about 12%
of the tqjfal federal landholdings. Recent inventories show that 153 of these units support fisheries resources.
Forty-fiyle (45) park units, or 12% of all parks, provide habitats for marine and coastal fisheries resources.
Many these parks represent some of the finest examples of living marine ecosystems in the world,

providige relatively undisturbed habitats supporting a diversity of fisheries and marine invertebrate
populatitins.

The health and productivity of the world’s oceans rely in part on the preservation and prudent management
of neargflore coastal resources. The 26.5 million acres of estuarine waters along the continental U.S.
coastling|provide spawning and nursery habitats supporting 63% of the Atlantic coast commercial fisheries
harvest gnd 90% of the recreational harvest. Each acre of temperate zone tidal wetland provides about 2,100
pounds ¢f biological production. In addition, these wetlands provide a host of other values for water quality,
€erosio ntrol, and flood control. The barrier islands at Cape Hatteras, Fire Island, and Canaveral National
Seashorgs provide significant protection for wetlands, shoals, and mudflats. The barrier islands also protect
the prodfictive coastal bays and estuaries from the tides and salinities of the open sea. The ecological

complexjprovided by Everglades, Big Cypress and Biscayne Bay National Parks are vital to both the ecology
and ecomppmy of southern Florida.

National|Park Service fisheries and marine conservation research and Mmanagement programs emphasize the
needs to fireserve habitats, species diversity and ecological functions. Service management policies provide
for the ppptection and restoration of rare, threatened and endangered species; provide for the protection of

spawningland nursery habitats of endemic species; and strive to maintain natural distributions, densities, and
commu structures of coastal fisheries resources.
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MANAGEMENT-ORIENTED RESEARCH AND MONITORING PROGRAMS IN NATI(INAL
ESTUARINE RESEARCH RESERVES AND MARINE SANCTUARIES
Dr. Michael P. Crosby
National Oceanic and Atmospheric Administration
The focus of this presentation will be on NOAA’s National Estuarine Research Reserve System ( RRS)
and National Marine Sanctuary Program (NMSP), and how these sites offer opportunities for managiement-
oriented, long-term research and monitoring in the U.S. and its Territories.
The NERRS was established by the Coastal Zone Management Act of 1972 to provide financial agfistance
to the states for the acquisition, development and operation of estuarine ecosystems as field labafatories.
OCRM currently has 21 NERRS sites throughout the coastal U.S. (including the Great Lakes Region),
representing the Nation’s diversity of coastal habitats. The program focuses on management-related fesearch
that will enhance the understanding of estuarine environments, provide information necessary to [gnhance
coastal and estuarine resource management decision making, and improve public awareness of estugfies and
estuarine management issues. The primary goal of the NERRS Research Program is to support higlfiquality
environmental studies that significantly contribute to our understanding of both the existing and i olving
functional ecology of the various ecosystems encompassed within NERRS sites. All NERRS reggarch is
designed to provide information of significant value to the development and implementation of ma | ement
policy goveming the U.S. coastal zone, for which OCRM/NOAA has management and regulatory
responsibilities.
The NERRS Research Program has recently re-focused its research priorities so that the primary xl- search
objective for the next decade is the study of natural and anthropogenically-induced change in the ” cology
of estuarine and estuarine-like ecosystems. This system will ensure a continuous decade-long esearch
agenda which, in turn, will provide the basis for long-term research and monitoring in the NERRS frogram
This system will also facilitate long-term interaction with other Federal and State agencies, as wil as the
academic research community. OCRM is currently working with the NERRS to develop a nafionally-
coordinated, long-term monitoring program at each site. Since this network of sites is well integrijled with
State management and regulatory agencies and the academic research communities around thgm, it is
expected that this monitoring program will include a high level of expertise and will be responsivéjto State
needs. Most NERRS sites also have on-site Research Coordinators and Education Coordinators to[facilitate
research and monitoring, and transfer of this information to the public.
The NMSP was established by the Marine Protection, Research, and Sanctuaries Act of 1972 to gesignate
and manage nationally significant marine and Great Lakes areas. Through research and education, ti NMSP
seeks to increase the scientific understanding of our marine resources. The Program is adminifffered by
NOAA with the OCRM being responsible for managing all of the NMSP sites. Since 1972, 13 Sgiictuaries
have been designated and currently protect more than 12,000 square nautical miles of ocean. Thejlocations
of the current NMSP sites represent a number of distinct marine environments including nears. |Ei' e, open
water, and benthic ecosystems, in temperate and tropical areas. There are six NMSP sites in the "Fl‘l ic, four
in the Gulf of Mexico/Florida Keys, and three in the Atlantic. Specific sites are selected based Iul ¢ needs
to preserve or restore their conservational, recreational, historical, ecological and/or aesthetic va [i' 5.
Examples of current and past OCRM efforts dealing with management-oriented research and monjtoring in
these programs will be presented. Results of initial efforts in synthesizing all research funded thrgh these
programs will be present along with suggestions for translation and transfer of this information |{p coastal
Zone managers.
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BIODIVERSITY OF MARINE MACROBENTHOS IN THE
NORTHERN GULF OF MAINE

Peter F. Larsen
Bigelow Laboratory for Ocean Sciences

The|Qfulf of Maine is zoogeographically complex due to present temperature regimes as well as historical,
cli logical and physiographic changes since the last glaciation. Early investigators recognized the
resu ‘i‘l g zoological richness and a significant portion of the collection and taxonomic description of North
Amerfran marine fauna was centered in the northern Gulf of Maine. During the 20th century the Gulf of
Maing has received relatively little attention from marine ecologists. Recent, limited quantitative surveys
have #gain highlighted the high biological diversity of the region. A compilation of the results of 19th
centufly qualitative collections and 20th century quantitative surveys leads to the conclusion that the northern
Gulf 1 Maine contains the highest level of marine macrobenthic biodiversity in eastern North America north
of thejitropics. As this region contains some of the least anthropogenically impacted embayments in the

Uniteg)| States, it is important to document existing biodiversity levels to serve as an ultimate benchmark of
envirgmmental quality.

NEW YORK BIGHT: A CASE STUDY
OF MARINE HABITAT QUALITY AND MANAGEMENT

Dr. John B. Pearce
National Marine Fisheries Service

The H«- York Bight is a body of marine water heavily impacted by man for three centuries. Commencing
with |d mping of New York City sewerage and trash into the Hudson and East Rivers, in later decades, the
Bigh fras a recipient for industrial wastes, sewerage, incineration debris, and other materials disposed of
direct |:’ into the lower Hudson River, discharged through pipes, or dumped at sludge and dredge material
i f, discha ;

ispos@ll sites. Research and monitoring in the Bight has shown how sources, fates, and effects of

conta l'jl nants have affected living marine resources and, more important, provide a basis for future
managgment.

Resul b from past and ongoing research have provided an excellent case study on how science can serve in

the le .Ii slative arena, for management of waters, and for planning the future in coastal zone management and
resourgie.
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USE OF REMOTE SENSING IN PROTECTING
COASTAL AND ESTUARINE HABITATS

Dr. James P. Thomas
National Marine Fisheries Service

Coastal ecosystems, including those with Natural Areas (e.g., Reserves, Refuges, Parks, etc.), ccive
virtually all of the water flowing off the continental United States. As populations of humans increfise so
do waste loads and utilization of the landed surface. Changes in land use result in change in land | over,
which affects water quality, and subsequently, coastal and estuarine habitats, and their living res FCes.

These habitats also are affected by storms and other natural events.

Lack of understanding of the cumulative effects of land cover and changes in land cover on these hfgbitats
and their resources, has limited appropriate management of landscape activities. Additionally, in t I u.S,
as elsewhere in the world, human population in the coastal region is increasing at an ever quickenin pace.
Our ability to monitor resultant land cover and habitat change has not kept up, and management '” force

has been more reactive than proactive.

‘To address these issues, NOAA under its Coastal Ocean Program has begun a new program, the CoasffWatch
Change Analysis Program, to monitor the coastal region of the U.S. on a one to five year repeating/basis,
depending on the rate and magnitude of change occurring. Our effort will emphasize a geographic ag ‘,. oach
including the use of geographic information systems (GIS), ground based data, and remotely tensed
information. The goal is to develop a digital data base for land cover and habitat change in the iffaastal
region of the U.S. that, when integrated with other data within a GIS, ultimately will enable the li '} : ge of
abitats

development in the coastal region to ecological and economic productivity of coastal and estuarine i
and their living marine resources.
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SYMMOSIA SESSION 4 -- Wildlife Conservation in Working Landscapes

MONITORING AMPHIBIANS ON MT. MANSF IELD, VERMONT

Steve Trombulak and Jim Andrews
Department of Biology
Middlebury College

give inventoried and monitored amphibians as part of the Vermont Monitoring Cooperative, a multi-
jInary program in the working forest (timber and maple syrup) on Mt. Mansfield. We use five
es: drift-fences, night-time road searches, censuses of breeding choruses, active searches, and counts
asses. These techniques are conducted over the area’s 3000 elevational range to identify the impact
ftat quality on amphibians and to serve as a rapid measure of ecosystem health. Our work is
Jled with other studies at this site, including those of air and water quality, plants, insects, and birds.
gram is of interest because (1) amphibians are useful for rapid assessment of forest ecosystem health
heir dependence on both terrestrial and aquatic habitats and their sensitivity to changes in habitat
|w (2) the different ecologies of the species at this site allow the specific factors responsible for changes

lation dynamics, both natural and anthropogenic, to be identified; and (3) inventories can be
ed rapidly, making it possible to establish baseline observations in new areas immediately prior to

el in land-use practices and to follow the response of these indicator species following habitat
ation.

RESTIGOUCHE RIVER SYSTEM: RECREATION MANAGEMENT

J. Melvyn Fitton
New Brunswick Department of Natural Resources and Energy
eftigouche River and its major tributaries, the Kedgwick, the Patapedia and the Upslquitch rivers form
§ recreational resource in northern New Brunswick, Canada.

Iti-jurisdictional river system involving the Federal Government, two Provincial Governments, two
and Councils and several municipalities. In addition, there are a variety of non-government
ions with a special interest in the recreation management of the system.

2 3
2l »

jtigouche and its tributaries are world renowned as salmon rivers with the resulting angling activities
ing significantly to the local economy.

In the pigst ten years there has been a dramatic increase in canoeing, boating, camping and more recently the

introdi ! ion of sea-doos. It is estimated that approximately 10,000 people participate annually in these
activities

The p 'rity management issues being addressed are: waste disposal, sanitation, carrying capacity, fire
managefpient, user ethics, public education, enforcement, provision of recreation facilities and aesthetics.

A management plan will be developed with input from the various levels of government, native band
councir jland non-government organizations.
i
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MANAGING WETLANDS FOR NONGAME WATERBIRDS

Douglas L. Helmers
Wetlands for the Americas

Wetland management has developed rapidly in recent years, and has gone beyond its historic f us of

meeting the resource needs of waterfowl. Today an integrated approach to wetland management|f
combine the needs of waterfow] and nongame species. Managers and researchers recognize the impg
of relationships between species life history requirements and seasonal habitat use. They also und “
the importance of managing wetlands to mimic historical water regimes for maintaining lo ‘!‘
productivity. Currently, public agencies and international programs (such as the North American Wa|
Management Plan) are incorporating multi-species strategies into wetland acquisition, enhancem H

lould
nce
stand
term
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t and

0

restoration plans. To accomplish this goal, resource managers must be provided with specific b10g1ca1

requirements for developing and implementing these plans. The successful integration of ¥
management strategies to benefit multiple species will be most effective if the chronology, habitat a ‘
history requirements of the species groups are known and understood. This paper will discug "

requirements and give recommendations on enhancing the management of wetland habitats for q
waterbirds.

THE USE OF AN INDIVIDUAL-BASED MODEL TO EXAMINE
LANDSCAPE PERMEABILITY

Randall B. Boone and Malcolm L. Hunter
Department of Wildlife
University of Maine

Determining the effects of landscape characteristics upon wildlife populations can be complex usi k
variable models. For example, modelling the resistance of a landscape to animal movements |\

L=~
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permeability) requires extrapolating from well-known individual responses to approximate average poj u" alation

responses. Modelling average responses of populations can lead to misleading results. Models base
the responses of individuals can be used to address population responses, and easily can include phelj
variation. By aggregating the individual responses of thousands of animals, population responses
inferred.

I used a simple, regenerative individual-based model to determine the permeability of Trail Creek Waj
Montana to movements of grizzly bears (Ursus arctos), wolves (Canis lupis), and martens \"
americana). The permeability of cover-types were assigned using a literature review. Movemcnts |\ f
individuals were modelled for the landscape at three levels of timber harvest (i.e., current OOIIdltlS
no harvest, harvests proposed for 1992, and proposed future harvests). Animals randomly placed |}
watershed that dispersed beyond its boundaries were tallied, and compared statistically. The results i} \
been field-tested, but indicate that overall permeability changed little in response to timber harvesj1
whereas the general direction of dispersal was altered by harvest levels.

14

upon
typic
an be

rshed,
[artes
2500
with
o the
ve not
evels,




AN ECOLOGICAL APPROACH TO INTEGRATING WILDLIFE HABITATS
IN URBAN DESIGN

Meera Krishnaswami and Neil P. Korostoff
Department of Landscape Architecture
Pennsylvania State University

Robert P. Brooks
School of Forest Resources
Pennsylvania State University

The|p per describes a research project in which multi-disciplinary wildlife conservation planning was applied
existing urban environment for the purposes of regional landscape planning and urban design. The

to aj
bor ;_e; of Bellefonte, Pennsylvania, was the subject of the study. The objectives of the project included:

the i elopment of a methodology for urban wildlife habitat analysis; the use of avian species response
guildyl as habitat indicators; the analysis of existing urban landscape structure and habitats; the design of a
regiof

al conservation system based upon the establishment of core, buffer, and peripheral zones; and the
creat i n of a regional wildlife habitat management plan which included recommendations for the protection,

enhs “ ement, and restoration of urban wildlife habitats.

The ethodology and strategies employed ‘in this study provide an innovative and systematic basis for
consiffering biological diversity in urban land use planning and design. While these methods require further
test I

and elaboration, this study represents an important step in the hitherto neglected integration of
.««5 ation biology into the multi-disciplinary process of urban and regional planning. The working
land Sfapes of urban America offer exciting and important opportunities for biological conservation, which
if reafized, could provide a higher quality of life for people and wildlife as well.

THE WESTERN HEMISPHERE SHOREBIRD RESERVE NETWORK:
INTERNATIONAL COOPERATION IN NATURAL AREA PROTECTION

Dr. George Finney
Canadian Wildlife Service

estern Hemisphere Shorebird Reserve Network (WHSRN) was established in 1986 and now has 21
er sites in seven countries throughout the Americas. The objective of the network is to catalyze

con «iﬂl ation of geographically widely separated natural areas which are critical to the conservation of
sho i'h' irds during the various phases of their annual cycle. Objective criteria have been established which
defi | those sites which may be considered as Hemispheric, International, Regional or Endangered species
1es ||; es. Approved sites are publicly dedicated as members of the reserve and the site managers undertake
to ure conservation of the areas. Linkage between sites is encouraged, through the formation of
con d ation agreements, exchanges of personnel or through other means. Conservation actions following
the ication vary widely given the huge range of challenges throughout the Americas. WHSRN attempts
to he ‘|' the site managers meet these challenges and there have been several notable successes which are
notj in this paper. The success of WHSRN demonstrates that there is an important role for international
too |‘| meeting the challenges of natural area conservation. The network also shows the value of informal
and il xible instruments in conservation.
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THE EFFICACY OF EDUCATION:
REVERSING POPULATION DECLINES IN SEABIRDS

Kathleen A. Blanchard
Atlantic Center for the Environment

A management policy in which education and the cultural context play important roles has proved suc i ssful
in the conservation of seabirds along Canada’s North Shore of the Gulf of St. Lawrence. Direct explajtation

and disturbance caused severe population declines among several species between 1955 and 1978, -:: ding
84% and 76% declines for Razorbill and Atlantic Puffin, respectively (Chapdelaine 1980). Explaffation
stemmed from the indigenous human population’s semi-subsistence relationship to seabirds; in 198 | 95%

of households considered harvesting seabirds for food as acceptable (Blanchard in press).

This paper describes a fifteen-year project that developed and tested management strategies aimjed at
restoring depleted seabird populations while preserving the integrity of the culture. By means I!n an
educational program suitable to the cultural context, the project helped reduce human predation and e ' ance
annual productivity of breeding seabirds. It also measured significant improvements in the kno edge,
attitudes, and hunting behavior of residents, thus demonstrating the efficacy of education in helping tdisolve

conservation problems.

The author presents a conceptual framework for an education program that addresses a resource managgiment
problem and concludes with general recommendations for applying educational strategies to a ra ‘y_ of
conservation problems.

RAVENS IN MAINE
Bernd Heinrich

The common raven, Corvus corax, has historically been uncommon in Maine. Except for a few pairsifilong
the coast, it was probably nearly absent until the early 1960s when coyotes arrived. In the last 30 |fears,
however, ravens have become common. In my studies of ravens near Mt. Blue State Park since 1984, llhave
found nests separated by as little as 2 km. Inland, nests are always built on tall white pine trees or on 1,_ fs,
and the 3-6 young per nest are fledged in late May. Over 350 ravens have been captured and indivi ally
marked and released near Mt. Blue to study the birds’ social biology and dispersal. These s ' dies
(summarized in my book Ravens in Winter and in over a dozen research publications) indicate that l:l 200
birds may feed at a single animal carcass put out into the forest. Radio-tracking and resightings indica i hat
most of these birds are "vagrants;" most wander over at least 2,000 km2. The resident birds, however, breed
every year at the same site, often rebuilding on the same tree and even the same limb. Ravens are ‘i\!l able
to penetrate the hides of ungulates, and for that reason would not likely exist in the northern forests if i i ere
not for large carnivores, and landfills. The current closure of landfills will likely adversely affect the rifens,

unless a healthy ungulate population, along with its predators, remains.

Py
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SYMPBOSIA SESSION 6 -- Inventorying and Monitoring Natural Areas in Working Landscapes

IDENTIFYING AND PROTECTING WETLANDS IN VERMONT THROUGH
SATELLITE IMAGERY, GIS AND GOVERNMENTAL INITIATIVES

G. Hellyer, B. Dingee, C. Manwaring and M. Watzin
U.S. Environmental Protection Agency
and University of Vermont

Is were developed for identifying and statistically verifying Thematic Mapper (TM) derived land use/
lata for integration into a GIS (ARC/INFO) database for an approximately 1000 sq. mi. (260,000
1/650,000 acre) study area of north-western Vermont, adjacent to Lake Champlain. The wetlands of
jltowns comprising this area had been identified as under the greatest threat in Vermont from direct
ulative development impacts. The goals of this project are to better protect this region’s hydrologic,
4}l and biodiversity values. Primary collaborators include The Nature Conservancy (TNC), the State
dge Programs, the U.S. Fish and Wildlife Service, the Vermont Department of Environmental

-!!H ation, Regional Planning Authorities, and the University of Vermont. The utility of TM and GIS
I”‘ assessed as tools in the identification and protection of wetland and other land use/cover types,
! g quantitative measures of landscape pattern, riparian connectivity, and wildlife value; linkages with
I Isity surveys, natural areas evaluations, and wetland functional assessments; identifying potential
d restoration, enhancement or creation sites; designating wetlands under local, state or federal
mities; refining TNC classification schemes; and prioritizing political entities, watersheds, and landscapes
ly, planning and protection purposes.

LANDSCAPE ANALYSIS AND INVENTORY OF THE
NAHMAKANTA MANAGEMENT UNIT

John P. Lortie and Joshua L. Royte
Woodlot Alternatives, Inc.

Sally C. Rooney and Janet S. McMahon

The | Mlaine Bureau of Public Lands is developing a multiple use management plan for the Nahmakanta
Ma !”! Unit. One of the first steps in the development of this plan was identifying places where rare,
threatgned, or endangered plants, animals, or natural communities exist, or may exist. This information will
aid in|fleveloping proper land management strategies for the unit. We performed landscape analysis and field
surve)s during the winter, spring, and summer of 1992. Our landscape analysis consisted of reviewing aerial
photojl timber harvesting records, spruce budworm spraying records, fire history, topographical maps,
geolb ¢ maps, and mapped records of known rare features in and adjacent to the unit. We used this

tion to develop a list of sites with a moderate to high potential for containing rare species or
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MONITORING ECOTONES TO DETECT FOREST AND LANDSCAPE CHANGES

Thomas J. Stohlgren and Richard R. Bachand
National Park Service

We describe one approach to assess the potential effect of global climate change on the vegetation [fif| the
Colorado Rockies. Specifically, we describe a methodology to assess the biotic and abiotic controls on orest
distributions and productivity at forest ecotones. A series of intensive, geo-referenced, long-term tudy
transects (20m x 200+m) will relate forest stand characteristics (basal area, density, and seedling recruifgnent)
to soil profile characteristics and microclimate (air and soil temperature, and photosynthetic active rad L on)
across community ecotones. We use a lodgepole pine (Pinus contorta) to spruce-fir (Picea engel nnii-
Abies lasiocarpa) example from Bear Lake, Rocky Mountain National Park to demonstrate the method ogy.
Preliminary findings suggest complex interactions of aspect, mid-day air temperature and extent gff soil
profile development control forest distribution patterns. By replicating this technique on other rest
ecotones across the landscape, we will develop a better understanding of species-environment relatio I ips
and identify which forest species are most sensitive to rapid climate changes.

HEMLOCK WOOLLY ADELGID IN SHENANDOAH NATIONAL PARK:
LONG-TERM MONITORING STRATEGIES AND MANAGEMENT
OF EASTERN HEMLOCK ECOSYSTEMS

J. Keith Watson and Jacob L. Bowman
Shenandoah National Park
The hemlock woolly adelgid, Adelges tsugae Annand was first detected in Shenandoah National Park I ‘ P)
in 1988 in Thornton Hollow where eastern hemlock, Tsuga canadensis (L.) Carriere, mortality was e I\' tnt.
In 1987, Park staff began implementation of a long-term inventory and monitoring plot network to fletect
and document ecosystem scale alterations to SNP’s forests in response to impending gypsy moth defol !z on.
Small modifications of existing monitoring protocols and reinventory frequency allowed Park mana g‘a». to
assess conditions of eastern hemlock forests in response to hemlock woolly adelgid infestation. Initialjjplots
were established in 1990-1991 and reinventoried in 1992. Because remote sensing data suggested
widespread crown health decline, parkwide ground surveys were initiated to document stand an{j tree
condition following park established protocols and recently established protocols established |by a
multiagency working group in the Mid-Atlantic region of the eastern United States. Results of the vegefation

monitoring indicate a significant change in crown health ratings of hemlock trees with a definite shift i‘|| ard
poor crown health and mortality. Dramatic changes in biodiversity are expected throughout the ra s of
eastern hemlock and monitoring programs in SNP can lead to a better understanding and management iif the

hemlock woolly adelgid and eastern hemlock ecosystems.
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DEVELOPMENT OF A NORTHERN FORESTS RESOURCE INVENTORY
FOR BALANCED LAND-USE ALLOCATION

Michael L. Cline and Sally Stockwell
Maine Audubon Society

pntory was conducted of resources present in the northern portions of Maine, New Hampshire, and
nlm that fall within the region referred to as the Northern Forest Lands Study area (approximately 18
| acres). Information was collected on the following categories: physical resources; ecological
” S; recreational resources; timber resources; and development features. Most information was collected
or developed from smaller existing state inventories, databases, or other recognized data sources.
ifferent sets of information comprised each resource category. A system was developed to score
s throughout the area according to the relative abundance of high-value resources present for each
Maps were produced that identify for each resource category larger areas where high-value
gfs are concentrated. Applications for land-use planning and management, including developing a

d working strategy for the Northern Forests, are discussed with emphasis on protecting traditional
ind uses.

REPRESENTATION OF MAJOR ACADIAN FOREST TYPES
IN HIGHLY PROTECTED AREAS

Eric Hundert
Environment Canada

Judy Loe-Dinkins
Forestry Canada

lithe forested land in the Maritime provinces falls within Rowe’s Acadian Forest Region. An array
types, differing in climax species composition, as well as successional stage, may be considered
\

ical of the region. The adequacy of representation of the Acadian Forest within highly protected

freas, including national parks, provincial parks, ecological reserves and Nature Trust areas was
e in three steps. A list of major late successional or climax forest types was compiled using available
Hi' classification information for the region. For each major forest type, the area (ha) within higt.lly
efl natural areas was estimated. The degree of fragmentation was assessed based on number and size
|!\[' tected areas for each forest type. The adequacy of representation in protected areas was evaluated
l forest type based on total area and fragmentation.
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LAYING THE FOUNDATION FOR BOTANICAL AREA STEWARDSHIP:
A CASE STUDY IN INVENTORY METHODOLOGY ON THE
SIX RIVERS NATIONAL FOREST, NORTHWEST, CALIFORNIA |

Lisa D. Hoover and Thomas M. Jimerson
U.S. Forest Service

In response to a shift in public sentiment regarding the way the National Forests are managed, I\I U.S.
Forest Service has been pressed to re-visit its priorities and take a closer look at how the agency is i aging
for biological diversity. One venue lending credence to this changing perspective is the establishfhent of
Botanical Areas (BA). BAs are established to protect rare and/or distinct botanical features of anfjarea as
well as to provide for an appropriate level of public recreation opportunities. }
Six Rivers National Forest in northwest California supports six BAs ranging in size from 1000-28,0 ll“il acres.
Nested within a multiple-use landscape, these areas can be juxtaposed to both public lands allo t d for
timber production, recreation development, mining or grazing; and private lands, which are -w t the
discretion of the landowner. \

i

Thorough inventory and mapping of the element occurrences should provide the basis for any “ qucts

planned in the areas and concurrently, substantiate analysis of the effects of on- and off-site activitigs, The
methodology suggested by this paper incorporates the foliowing: vegetation mapping to the plant ass u iation
level, combining airphoto interpretation and ground-truthing, manuscripting for geographic i uu ation
system (GIS) application, location validation using global positioning systems (GPS), and element ! ckmg
using a relational database (ORACLE).

Once collected, mapped and stored in GIS and ORACLE systems, the information can be used as a jlanning
tool for development of these BAs consistent with the stewardship of the botanical values.
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DSIA SESSION 7 -- Biological Diversity in Working Landscapes: Topical Perspectives

EXTREMELY LONG TIMBER ROTATIONS ON MANAGED LANDS:
A WORKING SKETCH OF ECONOMIC AND PRACTICAL ASPECTS OF A
POTENTIAL LANDSCAPE MANAGEMENT TOOL

Lloyd C. Irland
The Irland Group

Land
rotati
basis
has ‘
do so

nagement philosophies of private owners in the Northeast vary widely,

(30-years) culture of fiber in managed stands, often planted, to others
large sawtimber and cutting pulpwood as a by-product only. A clas
an idea that the public lands ought to grow large sawtimber, as priv

from those focusing on short-
managing on a conservation
sic theme in this connection
ate owners are less likely to

Clearl

{|a managed forest landscape will be enriched in aesthetic, recreational, and habitat values if ways

can be ound to place selected stands and areas in management regimes emphasizing rotation ages much
longer fhan present industrial practice. Maine forests have species that can grow for hundreds of years.
Some| gff these will maintain high growth rates if given room to grow by intermediate cutting treatments.
As old |

firowth hard and softwoods literally disappear from world markets over the next 10-30 years, price
premius paid for large, clear logs may justify a re-examination of traditional financial analyses of forest
managegnent.

An initjil exploration of the many practical administrative and financial issues will be offered. Selected

ional and economic data will be offered for a few long-lived species that might be considered in
finagement regimes. While final quantitative results will not be possible, an initial characterization

of the apportunities and obstacles will be given. It may be possible to identify under what circumstances
extremegjllong-rotation regimes are likely to be feasible on a break-even basis, and to say some general things
about

at those regimes might be like. Comparative experiences from other regions will be consulted.

LAND AND RESOURCE MANAGEMENT PLAN DIRECTION FOR
HABITAT DIVERSITY ON THE GREEN MOUNTAIN NATIONAL FOREST

D. Clayton Grove
Green Mountain & Finger Lakes National Forests

nal Forest Management Act (1976) required each National Forest in the country to prepare a Land

and R rce Management Plan (Forest Plan) to provide direction for protecting all "native and desirable
non-natije" vertebrates occurring on National Forests. The Forest Plan for the Green Mountain National
Forest ((§MNF) was completed in 1987 and heralded by conservation groups nationally as an excellent
examp

f integration of objectives for protecting the natural environment while providing a sustained flow
gland services.
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Foundation for management direction in the Forest Plan is a set of specific vegetative composition objg “ tives.
These objectives are designed to fully utilize available vegetative tendencies, to expand limited com rutles,
and to protect areas of vulnerability. !

Nearly 90% of the 350,000 acres of the GMNF currently support northern hardwood forests. Thg i Forest
Plan gives directions for development of all age-class, or structure, conditions possible for northern hz | dwood
forests -- including early successional, regenerating, pole, mature, old age, and all-age forest condjfions.

The remaining 10% of the Forest is composed of several other vegetative types including conifer, oakj aspen,
and wetlands. The Forest Plan contains goals for achieving certain acreages and conditions h these
communities to assure a full compliment of vegetative and habitat relationships over the long-ter nl The
Forest Plan also recognizes the needs of area sensitive species, focusing on those utilizing matusg I forest

conditions.

Assumptions made during the development of the Forest Plan are currently being verified through qf going
cooperative monitoring programs. Trends in Management Indicator Species populations are being l i alyzed
in the contexts of both the GMNF and all of New England and are providing the impetus to tailor t \i’ Forest
Plan to meet changing ecological needs. Critical to the successes of GMNF ecosystem managemen}j efforts

is a complete network involving state of the art scientific, social, and economic expertise.

INFLUENCE OF HABITAT FRAGMENTATION ON A
REGIONAL NATURE RESERVE DESIGN

~ James R. Strittholt
/\ ~Center for Mapping
" Ohio State University

Ralph E.J. Boerner
Department of Plant Biology
Ohio State University

This paper examines the habitat fragmentation in a 146 square-mile landscape in south-central Ohift and its
implications to the regional biological diversity. This fragmentation analysis is part of an extensi ‘: nature
reserve design study being conducted for The Nature Conservancy in an area known as the dge of
Appalachia, home to many rare and endangered plant and animal species and unique biological cofn mumty
assemblages.

Low-altitude aerial photography was used to classify and map land cover for the study area for b u 1938

and 1988. Polygons of agricultural land, old fields, transitional forests, mature forests, and sava I as along
with hedgerow vectors were determined and imported into a geographic information system (GIS)(atabase
using digital scanning technology and heads-up digitizing. The type and degree of habitat fragme |\|| dtion in
both 1938 and 1988 were examined using simple GIS modeling techniques. These results, when ginhanced

by additional information in the database, provided important insights about the nature of t \I[ abitat

fragmentation in this landscape. The inclusion of the historical data to the analysis provided ‘” portant

landscape dynamics information about the region. The influence of the results on land acquisition }l! for

the study area and the future management of the current nature reserve system will be discussed

22




CONSERVATION OF IN VERTEBRATES:
THE PROBLEMS POSED BY BIODIVERSITY

Howard S, Ginsberg
National Park Service

The | majornty of species are Invertebrates, but nearly all conservation programs emphasize vertebrates
or va lar Plants. Acadia National Park is the only national park with a comprehensive Inventory of a large
inve ate group (nearly 6,500 insect Species recorded); most parks have little or no information about their
inverteljrate faunas Complete inventories and assessments of invertebrate faunas are not feasible because
of the* I Ige numbers of unstudied species. General ecosystem preservation policies foster invertebrate
conservittion, but baseline data on invertebrate faunas are necessary to effectively manage this resource
These| aseline data can be collected by 1) compiling and Organizing information collected in the past at a
park, tracking collections from the park, 3) coordinating efforts among agencies, institutions, and
conservgtion groups to compile information about regional invertebrate faunas, 4) removing disincentives
to out ji¢ experts working in parks and tapping outside expertise to help conserve Invertebrates, 5)
perfo ‘ ! g research to improve and assess Inventory techniques, 6) conducting inventories of selected taxa
that cz? be used as indicators of the condition of entire invertebrate faunas and of other ecosystem
compongifts, and 7) fostering education of the public park staff about invertebrates
THREE HUNDRED YEARS OF LANDSCAPE CHANGE ON
CAPE COD AND THE NEARBY ISLANDS
Mark Adams and Dr. Peter W, Dunwiddie
Massachusetts Audubon Society
Dr. William A. Patterson III
Department of Forestry & Wildlife Management
University of Massachusetts
Historicalldocuments including photographs, maps and narrative descriptions are being combined with repeat
photography and computer overlay mapping to analyze landscape change on Cape Cod, Nantucket, Martha’s
Vineyard|ind the Elizabeth Islands over the last three centuries. Natural disturbances such as storm events
and frequgnt fires have influenced landscape change in the region for thousands of years European
settlemenljiled to radical changes in the landscape over a relatively short time period, as illustrated vividly
by hist 1 documents Ongoing studies by the National Park Service, Massachusetts Audubon Society and

communitjg
landscapes
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EVOLUTION OF A WORKING LANDSCAPE:
TWO CENTURIES OF CHANGING LAND USE IN CLARK COUNTY, OHIO,
AND THE IMPLICATIONS FOR PROTECTING NATURAL DIVERSITY

Timothy A. Snyder
Ohio Department of Natural Resources

In 1803, eastern Clark County, Ohio, was covered with an oak-hickory forest interspersed with iries,
barrens, and streamside wetlands. Over the next two centuries, that landscape was converted to \ii 5 and
city. This study attempts to trace the evolution of this landscape by determining the sequence, locat o, and

I
nature of changing land-use practices in two adjoining six-mile-square townships containing three stat ature
I

preserves. Maps showing the location and extent of vegetation communities in 1803 were develop d [from
original survey notes and other records. By comparing them with present land use, changes in co i unity
diversity were evaluated. Tracking land use changes over time leads to a better understanding of the |1| effect

f
and suggests possible restoration strategies. Areas of potential ecological significance not presently ”L lected

are noted for future study.

HISTORIC WORKING LANDSCAPES: IS PRESERVATION COMPATIBLE
WITH THE CONSERVATION OF BIOLOGICAL DIVERSITY? A CASE STUDY

Thomas G. Yahner, Neil P. Korostoff and Timothy P. Johnson
Department of Landscape Architecture
Pennsylvania State University

Working landscapes express important cultural historical values. Can historic working lands¢apes be
preserved and managed in open space design which also values the conservation of biological dfversity?
This question faces all those engaged in the design and management of natural and historic landsgiapes.

Ins bOth

This paper will examine a recent design for a new part of the Appalachian Trail which contj

important historic and ecological landscapes. The Cumberland Valley of Pennsylvania is the longgst valley
crossing along the 2,000 mile trail -- 13 miles of intensively cultivated prime farmland between tw c»‘ forested
ridges. The National Park Service recently acquired 1500 acres in the Cumberland Valleyj| for the

Appalachian Trail Conference for a trail corridor. The planning and design of the Cumberland Va I‘ y Trail
corridor includes: the protection, enhancement, and restoration of the biological diversity of the villey; the
preservation of important historic agricultural or working landscapes; and the revelation of these € ological
and historic landscapes to the trail users. The paper will present the project as a case study in the a ]ication
of landscape design and management to the issues of biodiversity conservation, historic working n.dscape
preservation, and land use planning on a sub-regional scale.
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DSIA SESSION 8 -- Conservation in Marine Ecosystems

COMPREHENSIVE PLANNING FOR MAINE’S ESTUARIES:
CURRENT PROGRAMS AND THE NEED FOR NEW TECHNIQUES

Louisa Rand Moore
Department of Marine Affairs
University of Rhode Island

of the resources Maine’s estuaries provide to the state, comprehensive management and conservation
aries is needed in the near term. Maine lacks experience in comprehensive estuary planning, but is
fig this capability. Maine communities have completed more than 500 local planning projects along
Mst, most of them supported by the State Coastal Program. Many of these projects have been carried
out tHjjough regional planning or comprehensive town planning with a land-use orientation, on a town-by-
L ale. New techniques are needed to evaluate the combined effects of land uses and marine uses on
ne ecosystems, and to manage estuarine resources on a watershed scale, beyond local boundaries.
Reqe ly, several estuary planning activities have begun in Maine, part of a new generation of waterbody
| ml efforts nationwide. This .paper reviews five Maine pl.anning programs and their prospects for

Wehensive estuarine management: comprehensive town planning, the Wells National Estuarine Research
cfive. the Damariscotta River Estuary Project, the Casco Bay Estuary Project, and the Gulf of Maine
Wive. New planning techniques employed in these initiatives (such as citizen water quality monitoring
geographic information systems) are identified and assessed. Recommendations are provided for future

MECHANISMS FOR MARINE NATURAL AREAS PROTECTION
WITHIN THE GULF OF MAINE:
U.S. AND CANADIAN APPROACHES

Melissa Waterman
Maine State Planning Office

UlGulf of Maine is a remarkable marine ecosystem. Recognized as one of the world’s most biologically
Huctive marine water bodies, the Gulf of Maine extends from Cape Sable, Nova Scotia, to Cape Cod,
Misachusetts, and includes the Bay of Fundy and Georges Bank. As an area where ecological zones
i lap, the Gulf hosts a number of species at the limits of their geographic range. As yet relatively

folluted, the Gulf of Maine features many natural areas ideal for consideration as marine sanctuaries or

(s paper looks at the mechanisms available to the states, provinces, and two federal governments to protect
Il :ficant natural areas within the Gulf of Maine. The paper examines the laws and programs in effect at
.ral levels of government. It summarizes the findings of the recent United Nations Man and Biosphere
fies of the Gulf for possible Biosphere Preserve designation. Finally, the paper concludes with an
hlysis of the opportunities available to the two countries to cooperatively designate a marine sanctuary or

Atk within the Gulf of Maine.
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ENVIRONMENTAL DATA MANAGEMENT IN THE GULF OF MAINE

Maxine Schmidt
Massachusetts Coastal Zone Management

conducted a user needs analysis and follow-up interviews to determine the requirements of potenti
Meeting functional requirements of these users presents a challenge because of the different plaj
businesses and levels of sophistication existing in the region. As designed, the system will act as a
distributed datasets identified as significant and will also contain resident data. Users will have [}
through Internet or dial-in ports. Tools wil] be acquired or developed (some in cooperation with
sector firms) to help users exploit the data; these might include applications for DBMS interoper4 I
Teport generating, image analysis, risk assessment and ocean circulation modelling. A prototype sysi
currently undergoing testing at the University of New Hampshire.

CONSERVING THE THREATENED COASTAL RESOURCE
AGAINST ALL ODDS

Dr. Helen Pickering
University of Portsmouth, England

Poole Harbour, England, is one of the world’s largest natural harbours. It is regarded of national signifigy
for its ecology and landscape, both terrestriaj and marine, reflected in jts status as an Area of Qutsta
Natural Beauty, Site of Special Scientific Interest and Heritage Coast. For the preservation of spaefti
habitats, almost half of the harbour is covered by National Nature Reserves.

The harbour is also of national and regional significance for hydrocarbon resources, recreation, comme
port operations, fishing and strategic exercises. It is the epitome of the pressures faced by coastal #
management and the problems encountered by those attempting to preserve the disappearing natural coastl}
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COMBINING SONGBIRD AND FISHERIES HABITAT PROTECTION
WITH SUSTAINABLE ECONOMIC DEVELOPMENT
ON VIRGINIA’S EASTERN SHORE

Laura McKay
Virginia Council on the Environment

Virginia Department of Conservation and Recreation

Bryan Watts
Department of Biology
College of William and Mary

Sarah Mabey
|
|

|
Vlrgi‘ I

a’s Eastern Shore of Chesapeake Bay and its seaside chain of barrier islands contain a unique mix
of n :" and cultural resources exemplary habitat for 260+ species of land and shorebirds; a coastal
corri i: and staging area for neotropical songbirds and other Mmigrants; pristine coastal marshes and waters
supp / ng a $13 million/year seafood industry; family farms dating from the 1600s; and barrier islands
designgted a "World Biosphere Reserve" by the United Nations in recognition of their unparalleled biological
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value, [HHowever, severe fiscal stress and increasing development activity now confront this rural, agricultural
area. .

The ." F and county received a four-year, $700,000 Coastal Zone Management grant to co-develop a Special
Area Management Plan. The Plan contains new, enforceable coastal habitat protection policies to be driven
by ex*ng scientific data for fisheries and new data for migratory songbirds. Various protection tools will
implemgint the Plan: ARC/INFO GIS mapping of habitat data; local vegetation, zoning and stormwater
ordinq: m! formal agreements among agencies and The Nature Conservancy; public access guidelines; no
discharge zones; and conservation easements. To enhance support for the policies, sustainable economic

develq '“‘i ent plans for nature tourism, specialty seafood production, and aquaculture will be developed.

WHO IS MINDING THE OCEANS?

Inka A. Milewski
| Conservation Council of New Brunswick

To date, fhe scientific and policy domain of biodiversity discussions and studies have focused largely on
terrestria ‘ biodiversity. The slower development of sampling technologies suitable for marine environments
and the Hfeater emotional connection and Tesponse people have to terrestrial animals reflect the range of
Teasons given for the lack of attention to marine biodiversity. Regardless of the reasons and despite almost

The au ‘i‘l argues that the lack of integration and coordination between marine conservation and
develop nt policies on one hand and the development of resource management policies at higher levels

of gove gnent on the other hand are two key reasons for the continued decline in ocean health and
productivjfy.
|




MAINE’S BAITWORM FISHERIES: RESOURCES AT RISK?

Dr. Betsy Brown
Department of Biology
Colby College

Worms of the class Annelida have been used for centuries to serve human needs. Since the 19th
fishermen in coastal towns of the northeastern United States have been digging baitworms from

Baitworm fishing began in Long Island, but more recently has been conducted primarily in Maing

ggntury,

groups of worms make up these multimillion dollar fisheries: (1) sandworms (= clamworms), Nereis

and (2) bloodworms (= beakworms), Glycera dibranchiata.

dﬂats.
‘ Two

rens,

The sandworm and bloodworm fisheries were fairly constant until the early 1970s when catches dreased
and some baitworm diggers went out of business. Concerns have been raised regarding the influeng

fisheries on baitworm population size distributions. Early work has suggested that while the fishe
not affected these distributions, others will say that they have. Controversy exist on the ability

species to recruit young into a particular mudflat. This talk revisits these issues and reevaluates mang

of these very important fisheries.
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SYNT HOSIA SESSION 9 -- Fire Management in Working Landscapes
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MICROHABITAT AND FIRE EFFECTS ON THE DEMOGRAPHY OF AN
ENDANGERED PLANT OF FLORIDA SCRUB

Dr. Eric S. Menges and Jennifer L. McAnlis
| Archbold Biological Station
Eryn I‘ m cuneifolium is an endangered endemic plant found only in rosemary-dominated Florida scrub, a
period "I ally-burned, shrub-dominated habitat. Multivariate analyses using 22 microhabitat characteristics
indicapkd significant effects on survival, and fecundity of 1287 individuals over a four-year period. Survival
incre :‘ d with distance to the nearest shrub and plants in larger open patches had greater survival rates.
Neighfioring Ceratiola ericoides and Calamintha ashei caused greater mortality to E. cuneifolium than other
shru :I; pecies. Sand accretion increased growth and fecundity. With greater time since fire, woody shrubs

increa ngly dominate and open patches shrink, significantly reducing survival, growth and fecundity of E.

cune ! ium. - This herbaceous species has evolved and is dependent on an open, low-competition habitat
main| } ed by a periodic disturbance regime. Underground competition or allelopathy from shrubs probably
restrﬂ ' E. cuneifolium to recently-burned, open patches within the most xeric patches of Florida scrub.
Penq burning, once every few decades, can be used to manage for healthy populations of this scrub
endemjc.

PRELIMINARY RESULTS OF A SPRING BURN IN TWO OHIO FENS

Jennifer L. Windus
Ohio Department of Natural Resources

i Betsy J. Esselman

| | Department of Plant Biology
| Ohio State University
|

Prescriped burning is a common management technique used to control the invasion of woody species in
prairieg| and savannahs. Although fire may not have been a regular occurrence in fens historically, as it was
in praifes and savannahs, natural areas managers are now experimenting with prescribed burning to maintain
sedge jfieadows and control natural succession in fens. The effects of a prescribed bum conducted in March
1991 were examined by sampling vegetation composition and abundance in burned and unburned areas of
two I” st-central Ohio fens. The burns were confined to specific areas and transects were established in
burnedjiand unburned areas of similar community types. In 1991 and 1992, square-meter plots in each
transeqt were sampled and percent cover was estimated for all plant species to determine the effect of the
burn off woody species and herbaceous fen and prairie species. Initial results of the sampling suggest that
bum1 t increased total species richness and abundance. Although some woody species (Potentilla fruticosa
and 4!" nus sp.) declined in abundance, one (Rhamnus frangula) increased. Most herbaceous and graminoid
fen s :I ies increased in abundance while many weedy generalist species also increased. Further data are
neededjito determine the long-term effect of burning in fens.



FIRE AND NATURAL AREA STEWARDSHIP |

AT A U.S. ARMY TRAINING FACILITY IN VIRGINIA ‘
Gary P. Fleming and Thomas J. Rawinski

Virginia Department of Conservation and Recreation

Alan R. Dyck
U.S. Army, Fort Pickett

Fort Pickett 1s a 45,000-acre Army installation located in the southern Virginia piedmont. The p
mission of the base is training, including tactical, artillery, mechanized and small arms methods. A !‘}

|
|
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000-

acre controlled access area, which contains the ranges and target sites, has been subjected to frequ fires
since the base opened in 1942. Annual prescribed burning has been used in this area for i\h dlife
management, and to control the spread of random wildfires caused by incendiary ammunition. In ‘vi' , the
Virginia Division of Natural Heritage began a two-year inventory of significant biota and commun Il s on

the base. During the first year, Natural Heritage biologists determined that the regularly bum in area
provides requisite habitat for a rare bird, Bachman’s Sparrow (Aimophila aestivalis), as well as for ex ( sive
pine and hardwood savanna communities. Such savannas were present historically in the piedmont, b bt have
- almost entirely disappeared because of post-settlement disturbance, including fire suppression. Initia ‘i sults
of the inventory demonstrate that long-term fire management of this area, together with the acreage, ‘I: rity
and buffers afforded by a large military installation, have created and maintained an exemplary natu il area

compatible with intensive traditional use of the landscape. i
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DO WE NEED A STOCHASTIC MODEL FOR APPLYING
FIRE TO LONGLEAF PINE COMMUNITIES?

Kenneth W. Qutcalt
U.S.D.A. Forest Service

structure and composition. Managers realizing its importance are striving to establish burning regi I‘l that

mimic natural fire. Based on research and historical data the prescription is to burn during the ;!lic ing

season every 3 to 5 years. While preferable to no fire or all dormant season burning, this model is :i:' than

ideal because on a landscape scale natural fire varied temporally and spatially. This paper discugfies the

Fire is an important process in the longleaf pine (Pinus palustris) community, significantly influeng} ig its

effects on community composition, such as abundance and size of oaks and snag densities, whic ouid
result from removing this variation. ‘
Rather than trying to recreate natural fire regimes burning can be applied to create desired cffect This

method of handling variation is suitable for smaller areas while an alternative approach using 'N astic

models is likely more appropriate for larger sites like National Forests. These probabilistic models hz lh been
developed to predict the likely spread of wildfires. If they could be modified and improved using allable
information, they would provide managers of larger natural areas a tool for including variation in precribed
burning programs. 1
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STRUCTURAL CHANGES IN TWO SOUTH FLORIDA UPLAND
FOREST COMMUNITIES (PINE FLATWOODS AND HARDWOOD HAMMOCK)
OVER AN 11-YEAR PERIOD:

PROVIDING INFORMATION F OR LONG TERM MANAGEMENT

Jean M. McCollom and Michael J. Duever
National Audubon Society

Fromri] e point of view of managers, understanding how communities change over time is necessary to

dete ¢ if observed changes are within the range of natural variability or could be the result of
anthroppgenic change. This study’s objective was to understand woody plant community dynamics and its

relatic? hip to environmental conditions over time in "natural" communitjes.

1
The slagh pine community was burned prior to, but not during the study. Numbers increased rapidly for all
speciqs ut pine. Basal area/hectare increased rapidly for all species and there was virtually no leveling off

of recrifitment and little mortality 14 years after fire. Early drydown after summer wet season caused
decreasgid growth rates.

The h$ wood hammock community progressed toward a more mature community throughout the study.
All quj: es decreased in number. Of temperate species, early successional species showed in number. Of
temperafe species, early successional species showed the only decrease in basal area/hectare. Lack of
standii} water during freezes was correlated with mortality of tropical species.

Species gomposition and rates of change threw doubt on our working assumption that without fire, flatwoods
will rapiflly succeed to hammocks,

Resultg ere incorporated into a working model of native plant community dynamics, providing a summary
of curr*: knowledge relevant to natural area management.

i MODIFIED PRESCRIBED BURNING TECHNIQUES FOR MANAGEMENT
| IN NATURAL AREAS IN URBAN NEW YORK

Robert Zaremba, Susan Antenen and Stephanie Gebauer
The Nature Conservancy - New York Chapter

In New| Ylbrk, fire has historically played an important role in many natural areas that are now surrounded
by urbanfind suburban development. Reintroducing fire for ecological management to these sites presents
a challetx to land managers who must balance the ecological needs of species and communities against
fire and  sghoke safety concerns. For the past two years, fire management programs have been developing
in the All ny Pine Bush within the city limits of Albany, New York and at the Hempstead Plains Preserve,
20 miles ghast of midtown Manhattan. Both sites support federally-listed endangered species believed to be
dependenfjpn periodic fires to maintain needed habitat, Modifications to standard prescribed burn techniques
to addreis smoke and fire hazards will be discussed. Examples of burn Plans and field activities are

presented|iwith preliminary results from monitoring projects for three bumn seasons.
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THE BIOLOGICAL AND SOCIO-POLITICAL PROSPECTS FOR LONG-TERM
PRESERVATION OF THE CONCORD PINE BARRENS AND THE
KARNER BLUE BUTTERFLY (Lycaeides melissa samuelis)

IN CONCORD, NEW HAMPSHIRE

David VanLuven
The Nature Conservancy - New Hampshire Chapter

\

|
The Concord Pine Barrens is an island variant pitch pine/scrub oak barrens ecosystem located in hl L)ncord
and Pembroke, New Hampshire. Approximately 5 to 10 percent of the original ecosystem remai ‘|~ today,
and much of this remnant area is degraded. Despite its reduced size, the Concord Pine Barrens supp Hn s such
a high diversity of species that The Nature Conservancy considers it one of New Hampshigg’s most
significant ecosystems. The Barrens’ diversity is highlighted by nearly 170 Lepidoptera species, 36 il> which
are rare. Of particular note is the Karner Blue butterfly (Lycaeides melissa samuelis), a sub-spec ; which
was Federally listed "Endangered" in December 1992. The Karner Blue has also been designated) We New
Hampshire State Butterfly and the Concord City Butterfly. |

The Concord Pine Barrens is a challenging management puzzle from both the biological and soci political
perspectives. From the biological view, the ecosystem is poorly understood, highly fragmented, !!- pulated
by rare species whose long-term viabilities are questionable, and in need of active restoration effo “ | From
the socio-political standpoint, the ecosystem is sub-divided among a variety of landowners, locai in the
heart of Concord’s most rapidly developing commercial region, and dependent upon a ”I' rbance

mechanism (fire) which residents fear. ‘

|
Selecting an effective long-term management strategy for the Concord Pine Barrens requires tha | doth the
biological and socio-political contexts of preservation be considered. Biologically, options ra ‘|| from
complete ecosystem restoration to creation of an artificial Karner Blue butterfly "garden." The con I\I 3uences
of these strategies range from broad preservation to nearly complete ecosystem loss. For example, :"!1 staining
the Karner Blue butterfly necessitates the maintenance of grassy openings, not the restoration of e entire
ecosystem. The scopes of management options are limited both by existing biological conditio 1" such as
fragmentation and available buffer areas, and by the social, political, and economic climates of "“ Iregion.
Management strategies which go beyond Federal and State rare species protection regulations|fate more
strongly confined by socio-political factors than those which do not. |

This paper considers the biological and socio-political prospects for long-term preservation of thg ¢oncord
Pine Barrens and the Karner Blue butterfly population within it. The ecosystem’s componen I‘:: and the

Karner Blue butterfly’s biological requirements are derived from a comprehensive literatu li ireview.
Remaining pine barrens parcels are delineated to identify lands with the potential for restoration. l‘"\ socio-
political context of management activities is based on an analyses of relevant Federal, State, and Ifical laws,
and on a case study of a recent development modified for Karner Blue butterfly preservatio |‘ EFinally,

various long-term management strategies are outlined based on their biological and socio-political f eTsibility.
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DEVELOPMENT OF AN INTER—ORGANIZATIONAL PROGRAM
TO RESTORE A FRAGMENTED ECOSYSTEM

Tom Chase

‘ Martha’s Vineyard Sandplain Restoration Project

The, ¢fpastal sandplains are a globally rare ecosystem that once ranged from Long Island, New York, to the
CapelliCod and Islands region of Massachusetts. Today, the largest and best preserved (or restorable)
fra |\ Lnts of the sandplain communities are located on Martha’s Vineyard Island. The Martha’s Vineyard
Sandplain Restoration Project, a coalition of six conservation groups, was formed to cooperatively restore
and manage their separate landholdings for the benefit of many state-listed species. These conservation
age ies -- private and public, local and international -- constitute a "working landscape" of parcels managed
und IN different chartered goals (e.g., recreation, wood and game harvesting, preservation) and by staff with
difk I ent skills and orientations. In addition, the Project is aided by advisors from other agencies, as well
as viflunteers and members, all of whom are motivated by yet other goals. Fundamental elements that make
this|[pooperative effort work are 1) that all policies and guidelines are based on ecological principles, 2)
th “; each agency has independent control over the management of their lands, no restoration project is
eli Eli\i' le for inter-agency cooperation unless based on mutually agreed-upon guidelines, and 3) voting
m il bers are restri_cted to a small gfoup of single representatives from each organi‘zation, tt}ough other

i bers have a voice through managing separate task forces. Successes of this two year old project include:
eduktational and campaigns which made popular the idea of restoring native communities through prescribed
b i ing; fundraising and acquisition of burn equipment, a workshop to train volunteers, and implementation
of [firescribed fire; development of a cooperative interface between managers of conservation lands, private
lanflowners, and landscapers. Current programs include: development of standardized monitoring techniques
f | estoration sites; island-wide mapping of the various sandplain communities using GIS; propagation of

4 guidelines for the reintroduction of native sandplain flora to restored sites. Future goals include: historic

| recent paleoecological research of landscape changes and community distributions; and development of
i h nagement plans intended to sustain the highest biodiversity amongst properties, rather than on individual
‘z rcels.
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CONSERVING THE NORTH LANDING RIVER WETLAND ECOSYSTEM:
A MODEL OF PUBLIC-PRIVATE COOPERATION

Caren A. Caljouw
Virginia Department of Conservation and Recreation

Steven Hobbs
The Nature Conservancy -- Virginia Chapter

A large and €ver-growing natural area
Virginia’s outstanding wetland €cosystems within the heavily populated cities of Virginia Beach [jin

preserve system along the North Landing River protects ongl of

Chesapeake. The Success of this protection effort represents a model of public-private cooperat
commitment, and innovation. Federa] agencies and local government funded a natura] heritage inven
and protection plan. Private landowners, as wel] as the City of Chesapeake, were willing to donate or
key land holdings. The Commonwealth of Virginia and The Nature Co
significant portion of the wetland, forming

RARE PLANT OR WEED?
ORONO SEDGE, MAINE’S ONLY ENDEMIC, UTILIZES HERBICIDED HABITAT

Alison C. Dibble
Department of Plant Biology and Pathology
University of Maine

Orono sedge, Carex oronensis Fernald (Cyperaceae), is Maine’s only known endemic plant specie
Although it is listed as Category 2 in the Federal Register (for questionable taxonomic status an
distribution), currently none of the 53 known sites and 2818 individuals are protected. Habitat j

» in which the mowing schedule was purposely delayed, showe

. Between-row vegetation is mowe
regularly and a pre-emergent herbicide is used to Suppress weeds within the tree row. Regular disturbanc

within-population density. Othe
"hidden populations” -- recognizable only if mowing is delayed to permit ripe development of ripe fruit
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THE ECOLOGY, REPRODUCTIVE BIOLOGY AND POPULATION GENETICS
OF OPHIOGLOSSUM VULGA TUM (OPHIOGLOSSACEAE) IN MASSACHUSETTS

Robert T. McMaster
Smith College

threatefled species by the Massachusetts Natura] Heritage Program. It is an early successional species, often
colonifing disturbed sites such as pastures, power line rights-of-way, and abandoned beaver meadows.

In an|affempt to elucidate the reasons for the apparent success of Ophioglossum vulgatum var. pseudopodum
in somgl locations and its decline in others, the autecology, population biology and population genetics of

suitabjljy

were mginomorphic for all loci examined.
The impflications of the spatial and temporal distribution, population size, and low genetic variability of O
vulgatum var pseudopodum are discussed Management considerations for the preservation of this and other
early suffcessional Species are suggested
LARGE-SCALE POPULATION CHANGES OF THE ENDANGERED PLANT
EDICULARIS FURBISHIAE IMPLY LARGE-SCALE CONSERVATION NEEDS
Dr. Susan C. Gawler
Maine Natural Heritage Program
Linda L. Gregory
Acadia National Park
Using ¢ fpus data from 1991 and 1989, with similar data from 1984 and 1980, we examine changes in
overall pdpulation sizes of the npanan endemic Furbish’s Lousewort (Pedicularis furbishiae). Censuses
consisteg f counting flowering stems (FS) within rivershore Segments and mapping lengths of rivershore
as "active occupied)”, "potential”, or "unsuitable" habitat. Sixty-five percent of the 96 km of rivershore
surveyed Was unsuitable for Pedicularis, 25 km (26%) was active habitat, and 8 km (8.6%) was potential
habitat. | from 1984-1989, the number of FS increased by 37%, with individual segments (on average)
decreasi} in the upriver half of the area surveyed and increasing in the downriver half. Segments with
increase ”k pically received severe disturbance in 1984. The total Population in 1989 was estimated at
18,000 ph tts. From 1989-1991, the tota] population decreased by more than half (56% FS decrease), or an
estimated || 0,000 plants, due almost entirely to unusually severe ice scour in 1991. Effects were most
pronouncefl downriver, where virtually all segments drastically decreased in Pedicularis. The transience of
individual opulations supports the hypothesis that a metapopulation mode] may best describe the species’
dynamicsT; ‘! onservation will thus need to include approaches at the metapopulation scale.
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The composition of plant communities within wetlands bordering the shore of western Lake Erie has f nged
dramatically since pre-settlement times. Introduction of non-native species has greatly reduced the g ersity
and abundance of native wetlands plants. A thoroughly studied marsh in this region is in East Harljpr State
Park. The flora of this area was initially reported in 1899. This wetland is currently dominated by non-
native species, and native wetland species have declined by approximately 50% since the 1899 sugvey. A
1.5 acre site within the East Harbor wetland was selected for this study. The flora was sampledjiusing a
fixed interval transect method. Dominant species were reed canary-grass (Phalaris arundinacea), #1d giant
reed (Phragmites australis). In March of 1992 the substrate was disturbed using a Case 850LGP i ldozer
and Link-belt 2800LC excavator. The site was cleared of vegetation and the soil was overturned, '\!i osing
dormant seedbanks. Surveys throughout the 1992 growing season documented a dramatic |{ in the
composition of the plant community. Members of the Cyperaceae and Juncaceae families increase in both
diversity and abundance, whereas alien species declined. Seven state-listed rare plan species have 3 eared
on the site. The overall abundance and diversity of the native flora have increased. |
|
|
|
ISOTRIA MEDEOLOIDES:
MONITORING A FEDERALLY ENDANGERED ORCHID IN MAINE
Pati Vitt
Department of Ecology and Evolutionary Biology
University of Connecticut
Conservation of Isotria medeoloides in Maine has concentrated on the establishment of permanefjt plots at
four sites in southern Maine. These sites have been actively monitored since 1986. 1 will be re It ing on
the demographic trends found at these four sites through 1991, including an overall decline of the E\umber
of individuals found; a decline in reproductive output; and a decline in plant size. In 1989 thpre was a
dramatic decrease in the number of above ground individuals recorded at two sites; an increase in rgcruitment
was found at these sites in 1991. The breeding system of this species was also investigated. It igiprimarily
self-pollinating, and was found to be self-compatible. No differences in reproductive output, mgasured as
total seed weight, were found between individuals which were crossed by hand pollination and t se which
were selfed by hand. Differences in reproductive output are closely related to the size of the indivif dals used
in the investigation.
s A FLORISTIC-BASED COMMUNITY CLASSIFICATION SYSTEM FOR VIRGINIA:
Tk APPLYING CONCEPTS AND METHODS OF THE BRAUN-BLANQUET APPROACH
- . Thomas J. Rawinski
i.\-,;; & Virginia Department of Conservation and Recreation
© "Community classification, inventory, and protection are matters of practical necessity in achievinj biological
- tonservation goals. The Virginia community classification system is based on the premise that tdjal floristic
= tompositions of communities better express their relationships to one another and environment th any other
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land , habitat, and physiographic region. It avoids the use of frequently misinterpreted terms and does
not rejy upon the concept of dominance. The system utilizes approximately 900 vascular plant taxa which
are 4i fenostic of 43 community classes. Most of the diagnostic plants are regarded as "conditional character-
speciefl', a new concept which implies that a species’ diagnostic utility is conditional on the absence of
certaifjother species. The System was thoroughly field tested and refined. Stands of natural or semi-natural
vegetaffon in the state, and some Intensively managed vegetation types, now can be classified consistently
to the fievel of class by independent workers Thus, it establishes a common community nomenclature for
use anbng public and private land managers and facilities work toward a more detailed association-level
clasj ‘I ation.
A STUDY OF MICROCLIMATES ASSOCIATED WITH POPULATIONS OF
MAGNOLIA MACROPHYLLA AND TSUGA CANADENSIS AT
LAKE KATHARINE STATE NATURE PRESERVE, JACKSON, OHIO
Philip M. Zito
Ohio Department of Natural Resources
The purose of this research was to-define the microclimates where two very different species of tree grow
at Lake atharine State Nature Preserve, and how these microclimates differ from the area immediately
surrounffing these species. One species, hemlock (T: Suga canadensis) seems to be restricted to cool habitats
while # other, (Magnolia macrophylia), to warm habitats,
To deﬁ I the microclimates at the study sites, a series of measurements were taken within and just outside
of populfitions of bigleaf magnolia and hemlock. Relative humidity, soil temperature, minimum maximum
tempert re and temperature at the time of sampling were all recorded. Species composition was determined
by recorfling all woody species found within a four meter transect running north and south through the center
of each fopulation until well outside of each population.
Habitats |vhere hemlocks are found are cooler, more so during the warmer part of the day and to a lesser
extent dyffing the night. Relative humidity was generally higher and soil temperatures were cooler. Bigleaf
magnolial are found on south facing slopes where temperatures are cooler during the day but warmer at
night. Riglative humidity is lower than in the surrounding areas.
The hypqthesis that a smal] overall difference in temperature would result in one type of plant community
being ablf to exist rather than another led me to ponder the potential effects of global warming or cooling
on vegetgtion. Would a two or three degree change in average temperature result in a species being
extirpati 1O Increasing its population? Having a knowledge of microclimates associated with species of
special rest may be helpful in explaining future changes in those species
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SYMPOSIA SESSION 12 -- Conserving Rare and Endangered Species and Natural Communjties in
Working Landscapes

THE RESTORATION OF RARE AND ENDANGERED SEABIRDS
TO HISTORIC NESTING SITES IN THE GULF OF MAINE

Stephen W. Kress
National Audubon Society

Seabird populations in the Gulf of Maine were devastated by 1900 due to excessive hunting for ffiad and
features. Many species recolonized former habitat after protective laws, effective enforcement and ¢ 1 itensive
acquisition secured island nesting habitats. Successful recolonizers include Herring Gulls, Greal Black-
backed Gulls, Common Eiders, Double-crested Cormorants and Black Guillemots. These species s ‘ re most
of the following characteristics: short-distance migrations, large clutches, early age at first-breedi J"_ and a
weak tendency toward site fidelity. Seabirds which have not recovered former population size or r | e lack
at least one, but usually several of the above characteristics. The traditional management tools of a 43‘“' sition,
posting and censusing are inadequate for restoring small, migratory species such as puffins and te 1”' in the

Gulf of Maine because gull populations crowd the smaller species from suitable nesting islands. m paper

reviews active restoration methods such as gull control, translocation of young and social facilitatﬁ using
models and playback of vocalizations for Atlantic Puffins, Common Murres, Leach’s Storm-P¢ |~ #l, and

I several

Common, Roseate and Arctic Terns. These techniques have successfully restored these species I
historic nesting sites.

|

|

STATUS AND CONSERVATION OF THE TIMBER RATTLESNAKE !
Earl E. Possardt

U.S. Fish and Wildlife Service

Thomas F. Tyning
Massachusetts Audubon Society

The timber rattlesnake (Crotalus h. horridus) is an inhabitant of the eastern deciduous woodland of North
America. Its historic range included portions of 30 states and southern Ontario. It appears to [ffave been
extirpated in three states and Canada and its numbers greatly depleted in at least eleven o |m states.
Throughout most of its range, populations are becoming fragmented and declining. The timber ra lesnake’s
low fecundity and its dependency on den sites for winter hibernation make it particularly vuerable to
overexploitation and habitat encroachment and degradation. Historically many timber rattlesnake -:!l pulations
were greatly reduced by human persecution and loss of habitat from deforestation and agriculturalfipractices.
More contemporary threats include collecting for the pet trade, organized rattlesnake hunts,ficontinued
persecution and accidental killing by humans, disturbance at den sites, and habitat loss from highway
construction and residential and commercial developments. While many states provide legalfiprotection
against collecting or killing, enforcement efforts and judicial responses to violators have not beep sufficient
to stop illegal collecting nor do most state laws protect habitat. Unless legal measures are streng ened and

enforced against collecting or killing; legal protection expanded to include habitat; and addit§pnal funds

directed at management related population studies and habitat protection, the timber rattlesnakf will face
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codt ued Severe population declines which will likely cause extirpation of the subspecies over significant
i ll s of its range, Particularly in the northeast and midwest. Education of the public and resource

THE ATLANTIC COAST PIPING PLOVER RECOVERY PROGRAM

Anne Hecht
U.S. Fish and Wildlife Service
Pipingjiplovers that breed and winter along the Atlantic Coast face pervasive and unrelenting threats from
cum i 1veé 1mpacts of habitat loss and alteration, human disturbance, and predation. Coastal stabilization
activity Including artificial dupe construction, snowfences and Planting of vegetation may degrade piping
ploverjhabitat by altering natural beach formation processes. A wide variety of strategies to reduce adverse
effectsllof human disturbance and predation, including symbolic fences and Signs around nesting areas
preddt exclosures; restrictions on vehicle use, pets, and other high-impact recreational activities; and public
educa;u n have been employed to date. These endeavors are generally very labor-intensive and most require
annu?l plementation. Federal and state wildlife agencies have Systematically identified nesting areas that
are i tant to the recovery of this wide-ranging, sparsely distributed species. These areas are owned by
a variefly of federal and state agencies, county and municipal governments, and private organizations and
mdivib s.  Piping plover Tecovery on the Atlantic Coast will Tequire working with landowners to

THE NEW ENGLAND PLANT CONSERVATION PROGRAM (NEPCoP):
A REGIONAL MODEL

William E. Brumback
‘New England Wild Flower Society

individug]
for setting
artificial |§

ate boundaries, and is intended as a model] for other regions
Combi both in situ and ex situ conservation methods, members and volunteers survey populations of
regionallyfl rare Species, provide recommendations on population Management, and/or collect seeds for
placeme jjin 2 seedbank as a backup to catastrophe in the wild. Seed germination trails are conducted and
the res are reported to the State Task Force Any plants derived from this research are placed in a
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THE ROLE OF KEYSTONE ECOSYSTEMS IN LANDSCAPES

Phillip Demaynadier and Malcolm Hunter
Wildlife Department
University of Maine
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%  The term "keystone species” is prominent in the lexicon of conservation biology because mainfaini
: % populations of species that play key roles in ecosystems is a critical task for conservationists. W¢

7 keystone species as a species that has a greater role in maintaining ecosystem structure or function t Iz
would predict based on its abundance or biomass. The keystone concept can be extended up in s ale
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'3 2 the role of species in ecosystems to the role of ecosystems in landscapes, where a keystone ecosyste H is one
o <Z} S that has a disproportionate influence on landscape structure and function. Specific mechanisms .}1 hich
‘,; ¢ Y keystone ecosystems influence landscapes are explained and examples of their identification provid The

N conservation implications for the identification of keystone ecosystems within landscape mosgics are

important. Recognition of keystone ecosystems suggests a landscape-level approach that assigns cons Uvation

value to ecosystems, not only based on the level of diversity they themselves contain, but als on the
functional significance a given ecosystem may have in maintaining a viable landscape.

%

SMALL WHORLED POGONIA (Isotria medeoloides)

Susanna L. von Oettingen

|
RECOVERY EFFORTS FOR THE ENDANGERED
U.S. Fish and Wildlife Service

i

The Federally endangered small whorled pogonia (Isotria medeoloides) is a rare but widely df t}ibutcd
orchid, currently known from 86 sites in 15 states and one Canadian province. In 1982, when | T small
whorled pogonia was first listed, only 17 extant sites were documented.
N malupag, ek
% This small, light green orchid occurs on upland sites in mixe -deciduous or _mixed-deciduous/dniferous

forests that are generally in second- or third-growth successional stages. Common habitat char eristics
jures that

include sparse to moderate ground cover, a relatively open understory canopy, and proximity to fes
create long-persisting breaks in the forest canopy.

The U.S. Fish and Wildlife Service, State natural resources agencies and private conservation org i izations
have actively pursued the recovery of this orchid. Since 1982, recovery efforts have generated ne 1 site, life
I

|
l addition,
|

%% history, and population information and a greater public awareness of this endangered species. ”

habitat protection efforts have been successful with approximately 45 percent of the known sites :; der some
gb level of protection. Because of the increase in number of known occurrences and protection .ﬂl any of
N these sites, the Fish and Wildlife Service is now considering the reclassification of the small whorlgfl pogonia

from endangered to threatened.

) { PO R 1o ST NS R LA ’A}f ’m u s 3
s s (25 4 > %6 fou0 v st B sl 0

e - ; Iy ey
5 sobsp MO N InWaid ~ US TTechwWlaAa e . ol oo e % o {ﬂ:‘r
FOp. TP CONSERVATION OF LISTED MUSSELS }g vmclim ! ,”
V4 AR £ b NS
éi’ XQC(S)'; j"wc’tld M Richard Neves WWAM\J\ J\R,p I A 4,,
o y : U.S. Fish and Wildlife Service S @gu i
T RS bt
< W)U} : 7 ¥ .
3;470; LOUMA ~ losb;jOf’c'%;'“\;}i?fWap&w :’ZHQUQM"L% ' 10 CL !l!n WA
@gﬁﬁwaﬁ« e pud AL e ’.m'l5 0



AR

Hi ot AL O R TTENneLuea D’\ama}gfk——_ \a- ~hy, Aid).
e lg@ﬁfﬂ"ﬁww&wJE.wmtw}WW waL,
Lo c Lwnat

[ - A kno (4‘5 Mni‘bs % . ;e
ol Mm Muzd,f; mipafmc.l 2t pﬁ.u-o*fu OLLffA- A
@ g, 24 Yo~ whod oy Lﬁ//x/%/tj thus pgr Crasen L 1

|
SYN"[ OSIA SESSION 13 -- Biological Diversity in Working Landscapes: Institutional Perspectivé 27 “r
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THE WILD ADIRONDACKS: A SINGULAR LEGACY, DIVERSE LANDSCAPE G g
AND INSURMOUNTABLE OPPORTUNITY z

David H. Gibson
Association for the Protection of the Adirondacks

\
|

Nine ears after the Adirondack Park was created by New York law in 1892, The Association for thel &

Proti 'on of the Adirondacks was formed by large landowners concemned about their holdings, and|

depr i tions to private and state forests from over-logging, flooding, forest fires, and over-harvesting of}<

gam ccies. The Association opposed any change in a Section of Article VII of the State’s Constitution,{ ! =

appr *;‘.- by voters in 1894, which called for the lands of the State "now constituting the Forest Preserve"

- - - -[fo be "forever kept as wild forest lands . . . . nor shall the timber thereon be sold, removed or &
Al N . . . . N RN

destroied.” Nearly a century later, the organization continues its strong defense of this Section. g‘ -~
| § !

The piper briefly reviews conservation history in the Adirondack Park, and the Adirondack Forest Preserve’s
instit lional, recreational and ecological roles. Although preservation and biodiversity goals can be viewed
as cofy ictual, the Forest Preserve contributes positively to these goals if viewed over time. Further

oppo I nities to mutually benefit the Park’s "working" private and public lands, and natural and human
commiity diversity are explored.
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WITH A SUSTAINING LANDSCAPE

Michael J. Kellett

|

|

WE MUST REPLACE THE "WORKING LANDSCAPE"
|

RESTORE: The North Woods

g7 OYIVG) £ POV

In Geafige Orwell’s 1984, the "working landscape" would be considered "doublethink," where the unpleasant
reali% i the opposite of the nice-sounding idea. The "working landscape" may work for common plant and
animalfispecies that do not mind fragmented fiber farms, but not for healthy and sustainable ecosystems. It
may " prk for a few private interests, but not for the greater public interest in economic stability, good

i

schoo Ih clean water, and continued access to outdoor recreation. This system is not even working well for o
the laglowners and industries that invented it -- they face declining forest health, aging mills, growing
conc# over clear-cutting and pesticides, stronger environmental regulations, and global economic
compefition. The time has come to replace the "working landscape" with a sustaining landscape. We must
(1) re o gnize the Maine Woods as part of a larger Great North Woods ecoregion; (2) expand public
lando v ership by acquiring important private lands from willing sellers; (3) restore the native diversity of
speciesil ecosystems, and natural processes; (4) demand that government and industry behave in an

»;4|"' ally and socially responsible manner; and (5) shift toward ecologically, socially, and economically |
susta ble human communities. :
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MANAGING FOR DIVERSITY IN A WORKING FOREST

Michael S. Coffman
Environmental Perspectives, Inc.

Most people are surprised when they learn that Biological Diversity can be enhanced by managing the crest
for a variety of uses: timber, wildlife, recreation, water quality and others. In an increasing numper of

studies, managing the forest for these various uses equals or improves the "diversity index" no matte how
it is measured. And timber management, often the villain in discussions on diversity, is the only ”! that
this diversity can be accomplished economically. The romantic idea that Nature-Knows-Best I not
necessarily true. Certainly, some areas should be preserved in set-asides for their unique value -- in :‘ non-

i 1

sensitive, willing buyer, willing seller arrangement. But the best hope for improving diversity is |\l: ough
forest management. Such management is best achieved through a mix of intensive and extensive types of
management.

WILDLIFE IN A WORKING FOREST --
PERSPECTIVES FROM NORTHERN NEW ENGLAND

Carol R. Foss and Laura S. Deming
Audubon Society of New Hampshire

The Northern Forest Lands of New Hampshire and New York support a diverse assemblage of rcst-
dwelling wildlife which depend on a wide array of habitats, including hardwood, softwood and mixed h}“ ests
of various age-classes and species compositions. Working forests, which comprise a major propotfion of
the region, constitute a crucially important land base for native wildlife and provide an extensive rgge of

habitat conditions. “ ‘

Silvicultural systems, both uneven and even aged, affect forest stand structure and composition, and fftereby
influence a stand’s habitat suitability for various wildlife species. This paper discusses the .h mic
relationships between forest practices currently used in northern New England, resulting |habitat

characteristics, and the distribution of native wildlife species in space and time.

NATURAL PREDATORS OF SPRUCE BUDWORM

Nancy B. Chandler
Merrymeeting Audubon Society

* Natural predators of spruce budworm include birds, spiders, insects, and small mammals, particulgtly red

squirrels. Avian predators have the greatest ability to limit populations of spruce budworm, but ol most

effective only at low levels or during a post epidemic population decline of spruce budworm.

The breeding populations of birds of the Family Parulidae increase almost three fold in mixed age sp il e/fir/

hardwood forests during spruce budworm epidemics. Spruce budworm larvae prefer the upper u“» ns of
balsam fir, white, and occasionally red spruce. Significant spruce budworm avian predators inclu -l}.a black
capped chickadees, red breasted nuthatches, Cape May, bay-breasted, Tennessee, blackburnian, and !:l'\ hville

warblers. These predators plus ground dwelling birds such as white throated sparrows, wood thrus ‘! s and
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ds, plus spiders, ants, and red squirrels found at all forest levels, exert effective population control
and declining populations of spruce budworm.

anagement strategies which encourage a mix of species and size classes, with scattered 1/2 hectare
Jis and patches of regeneration, will provide habitat for spruce budworm predators. Mixed hardwood,
fir andjispruce forests have more than twice the resident bird population, and less tree damage after a spruce/
ifemic, than a mature fir or spruce/fir forest.

FOREST INDUSTRY’S APPROACH TO ECOSYSTEM MANAGEMENT

Joe McGlincy
International Paper

jlFm management: a term that many within the forestry community do not understand or identify with.
ir, many forest management practices are designed at the landscape level even though they are often
ented at the stand level. Consideration is given to harvest unit size, shape, adjacency, sensitive sites

and llife species. The result is a vegetation mosaic characterized by horizontal and vertical diversity,
specieg|distribution and protection of unique ecological sites. International Paper’s forests can be divided
into thffee broad categories of use. - About 40 percent is intensively managed, predominantly even-aged
coniferjplantations. About 50 percent is extensively managed, including uneven-aged management of mixed
speciegjstands and naturally managed areas. About 10 percent are in some form of preservation or custodial
care. is includes areas in the company’s Unique Areas preservation program, cooperative management
agree nts with conservation organizations, and land unsuited for active management that is maintained in
a custgdial state. Regular interactions with policy makers and opinion leaders, environmental and
conserygtion groups, and customers will be increasingly important as the forest industry moves into the 21st
centur

PERSPECTIVE AND APPROACH TO ADMINISTERING LANDSCAPES -
SEA COAST, BLUEBERRY BARRENS, FOREST

Christopher Leahy
Massachusetts Audubon Society
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BIODIVERSITY IN THE REAL WORLD:
CONSERVATION IN THE SETTING OF RURAL COMMUNITIES

Paul A. Doscher
Society for the Protection of New Hampshire Forests

Many of the natural areas which are important to protecting and enhancing biodiversity exist wit
context of rural communities. One such town is Stoddard, New Hampshire, where land conservation|
have been underway since the 1960s. Today, more than 1/2 of the land in Stoddard has been proteq
private and public conservation efforts.

The areas protected range from lakeside, island, wetland and mountain top habitat, to large tracts of Wip
forest and a remnant old growth hardwood stand containing some of the largest trees in the stat
Hampshire’s largest donated conservation easement, Andorra Forest, is a key component of the langs

along with the Forest Society’s 3,400 acre Charles Peirce Forest and Wildlife Reservation.

The diversity of areas protected demonstrate how the mix of conservation easements and fee acquisitjp

n the

I fforts
ed by

rking
New
cape,

n can

both protect land from development while continuing a tradition of forest and wildlife management. || nique

natural areas exist embedded within the working forest and recreational landscapes of |IH-
demonstrating that protecting biodiversity can be compatible with the economic needs of rural com ‘
whose livelihood is in large part dependent upon their use of natural resources.

dard,
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SYMPOSIA SESSION 14 -- Managing Natural Areas in Working Landscapes

THE EVOLUTION OF AN IDEAL:
SCIENTIFIC FOREST MANAGEMENT IN BAXTER STATE PARK

Jensen Bissell %P lOé;.

Baxter State Park

The | $eientific Forest Management Area of Baxter State Park was donated via trust deed to the State of
Maingiby Percival P. Baxter and is administered by the Baxter State Park Authority. The Authority has
adoptgid a long term approach to forest management encouraging the evolution of management from the
concefn of resources to the understanding and management of forest systems. Current efforts on the SFMA
includg the development of forest practices that recognize and provide for natural areas and associated
"featufed species" needs as a permanent part of the forest system. Within the confines of a "working
landsdfipe" such as the SFMA, management must attempt to define the characteristics of the forest mosaic,
includgng the size and shape of management areas, habitat fragmentation, buffers, from the perspective of
the

est szstem.

PROTECTING AND MANAGING RARE BAT HABITAT
IN A WORKING FOREST

Thomas R. Duffus
The Nature Conservancy -- Adirondack Chapter

In Decgmber 1992, The Nature Conservancy (TNC) and International Paper Timberlands Operating Company
formed a unique partnership to acquire and manage 1900 acres of forest land in the Adirondacks of
k. The property, known as Hague Mountain, contains an abandoned graphite mine which harbors

the largest winter bat hibernaculum in the northeastern United States. This site includes the federally
endanggred Indiana bat (Myoris sodalis) and the world’s second largest population of the small-footed bat
(Myotijlleibii). TNC acquired a conservation casement over and under Hague Mountain and IPTO acquired
the resfficted fee title including the right to manage timber. Bat habitat protection and management and

ial forest management were approached as compatible land uses. Key to negotiating this partnership
was de ning and accommodating forest management activities and bat habitat requirements, discerning and
reduc |- areas of potential conflict, and committing to legally binding agreements. Issues included: weighing
the neef to harvest timber against potential impacts on the habitat; liability; hindrance of timber revenues
caused |py restrictions; loss of stand density and crown cover; accommodating ecological needs of species
for whigh little is known.

TloLs oA ~thge N,vH«.JJ“ s - téj ;bf*w {‘, ol e
G SR o Sl

WO e ) bog £
O

45




EXOTIC PLANT MANAGEMENT IN A WORKING LANDSCAPE:
CHALLENGES AND OPPORTUNITIES AT ACADIA NATIONAL PARK

Judith Hazen Connery
National Park Service

Acadia National Park protects and preserves outstanding scenic, natural, scientific, and cultural valgies for
present and future generations. Acquisition of park lands through donation have resulted in a frag ented
patchwork of public and private lands. This creates challenges in managing for the preservation of atural
systems. Of 1,283 plant species and varieties found in Acadia National Park, almost one quarter (2§#0) are
non-native. Beginning in 1986, we attempted to identify and prioritize exotic species of con I to
management. We conducted field and literature surveys to determine the parkwide distributi and
feasibility of management for the 12 species of highest concern. Purple loosestrife (Lythrum salicarg) was

judged the most threatening.

The purple loosestrife management plan was developed as part of a more comprehensive integratgd pest
management plan. It includes prevention of wetland disturbances; herbicide applications; education !! f park
staff, neighbors and visitors; discouraging the sale of purple loosestrife by local nurseries; cooperati |“| with
state and other land management agencies to share information on loosestrife suppression and work|foward
noxious plant legislation; continued evaluation of management actions; and support of research n the

ecology and management of purple loosestrife.

Only through cooperative, integrated management based on sound science can we successfully protedfinative
systems from exotic species in complex working landscapes such as Acadia National Park.

SELECTION CRITERIA FOR FORESTED NATURAL AREAS IN NEW ENGLANI

W.B. Leak, M. Yamasaki, M.L. Smith and D.T. Funk
U.S.D.A. Forest Service
Selection criteria for natural areas depend upon proposed usage. In this paper, we discuss the seltlon of
natural areas to be used for a broad range of ecological research/educational purposes. At least fiv ; factors
are important: (1) Sufficient size to maintain or provide for natural disturbance cycles, stable oﬂl lation
genetics, territorial requirements of native wildlife species, hydrologic integrity, and, in general, somg|d egree
of isolation from exterior influences; (2) adequate representation of typical and important comm | y/site
combinations; (3) known disturbance histories, to the extent possible, including natural events a ‘ ell as
historical agricultural/logging interactions; (4) acceptable current condition in terms of age/size/sucggssional
stage including not only pristine climax forest but forested tracts in earlier successional stages;|jand S)
administrative feasibility in terms of natural boundaries, locatability, ownership, and accessibili «‘.|‘ The
relative importance of these factors are discussed, and examples are presented from the U.S. Fores Service
network of Research Natural Areas.

46




CONSERVING SPECIAL AREAS IN AN INDUSTRIAL FOREST

Carlton N. Owen
Champion International Corporation

Champion International Corporation, with 6.1 million forested acres, is one of the largest private landowners
in the nited States. The company has a long history of providing conservation donations and/or bargain

sales I‘ ith past contributions totalling more than 50,000 acres. This paper reviews not only the traditional
effo | to protect special environmental or cultural sites in a commercial working landscape, but it also uses
the cqfmpany’s record in like-kind exchanges, and a more recent program -- "Special Places in the Forest" -
- to pfigpvide insight into conservation initiatives in the forest products industry. Additional information gives
a persfective on opportunities and improvements possible for organizations seeking to partner with corporate
lando d ners in protecting natural areas.
THE WATERBORO BARRENS: MANAGING A PYROGENIC PLANT
COMMUNITY IN THE HEART OF MAINE’S VACATIONLAND
William A. Patterson III
Department of Forestry and Wildlife Management
University of Massachusetts
Barbara Vickery
The Nature Conservancy -- Maine Chapter

The ‘Ii‘lz terboro barrens in southwestern Maine represent one of the best and largest remaining examples of
pitch pine/scrub oak and pitch pine/heath vegetation in New England. Considered a northern variant of pine
barre ) that extend south to Long Island and New Jersey, the Waterboro barrens support plant and insect
speci I” that are rare elsewhere in New England. Comprising nearly 1,200 hectares, the barrens are in a rural
part .li‘ Maine that has only recently come under increased development in the form of recreation home
const | tion and gravel mining. The area has burned frequently in the past, both for blueberry production
and b | wild fire, most recently by one of the great 1947 fires that burned throughout Maine.

We refionstructed fire and vegetation history for the area using historical records and pollen and charcoal
anal I 5 of pond sediments. The record shows that vegetation of at least portions of the barrens was more
mesig wl ior to European settlement 200 years ago. Charcoal is more abundant in post-settlement sediments
than Ohil ore, but there is evidence that fires burned through the area prior to the arrival of Europeans.
Indireqt gradient analysis of plant cover data from 44 releves subjectively located in representative plant
comm l”! ities suggests that species are organized into communities along gradients of available moisture and
nutrig l\‘L A central core of communities including pitch pine/scrub oak, pitch pine/heath, open pitch pine
and Hl b oak are probably differentiable on the basis of interactions among disturbance (chiefly fire) and

enviro | ental factors. A conceptual model describing interactions between plant communities and
distur nce regimes has been developed. Implications of the results of historical and vegetation analyses
ussed in light of management options for the barrens.
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ISSUES IN MANAGING NATURAL AREAS IN THE PACIFIC NORTHWEST

Reid Schuller and Sarah Greene
Washington Department of Natural Resources and
U.S.D.A. Forest Service

Twenty-five years of cooperation within the Pacific Northwest Interagency Natural Area Committ |\| has
provided information relating to natural area inventory, acquisition, and preserve design. Recent em | asis
on stewardship and natural area management provides material for illustrating commonalities and diffe !‘: ces

between agencies and private organizations, based on organizational constraints, natural area sizZgl and
location, and landscape setting.

A variety of management issues, including use of prescribed fire and exotic species control, are disqfissed
in terms of their effects on adjacent or nearby lands. Emphasis is also placed on how adjace Il and
ownership patterns and management activities affect protection of ecological processes and features lh ithin
natural areas. We argue that many negative influences result from dramatically different mana nent
objectives established on surrounding lands, which contribute to truncation or other alteration of eco ical
processes operating within natural areas. Future management of natural areas in working landscap ill
be confronted with an increase in detrimental effects. Increased monitoring, research, restoration, and fublic
participation will partially mitigate this trend, while helping to better align management of surro | ding
landscape with natural area values and protection. We believe that public outreach and educationjjare a
critical component to successful long-term protection of natural areas in working landscapes.

MAINE’S PUBLIC LANDS: AN INTEGRATED RESOURCE MANAGEMENT MODEI ‘

Henry L. Whittemore
Maine Department of Conservation

The legislative mandate that established the Bureau of Public Lands (BPL) in 1973 directed the BPL to
manage the state’s publicly owned land under the principles of multiple use and to produce a sustainedjlyield
of products and services. For the managers of this 482,000 acre land base, these multiple use princip } g are
applied according to a concept of dominant and secondary uses, based on an understanding that eve ||}I| acre
cannot serve every use. Dominant and secondary uses are integrated into the management of the ‘“ d by
considering the level of sensitivity of each area and the degree of impact on the area of any propos se.
Within this hierarchy of dominant use, Maine’s public lands are allocated to protect rare, threate |\!Il d or
endangered species and significant community types, enhance back-country recreation areas, i Stain
important wildlife habitat for game and non-game species, maintain scenic views and the general aey etic
appeal of the land and manage for high quality timber products on a sustained yield basis over long rotgtions.
To implement its mission of integrated resource management, the BPL engages in a planning process i ich
solicits guidance from the general public. For each consolidated unit, a management plan describifis| the
character and assigns appropriate uses of the land. These plans thus serve as the conceptual foundati '»:El s for
all future management activities. This paper will explore the policies which guide and the practices "l ich
typify integrated resource management of a land base that reflects the full range and diversity of the [M:

landscape.

ine
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IffOSIA SESSION 15 -- Aesthetic/Scenic Areas Conservation in Working Landscapes

PROTECTING A REMNANT SOUTHERN NEW ENGLAND LANDSCAPE
USING GIS IN HIGHWAY ALTERNATIVES ANALYSIS

G. Hellyer and G. Charest
U.S. Environmental Protection Agency

GIS| IARC/INFO) was used as a planning tool in the National Environmental Policy Act (NEPA)
Envirfinmental Impact Statement (EIS) and §404 federal wetland permit reviews to assess and depict the
impadis of about 12 miles of proposed new expressway through an eastern Connecticut landscape. A
signifitant remnant fauna of mammals, birds, reptiles and amphibians was previously identified in this
landsdtpe. This projct is notable as a previous incarnation experienced the highly unusual outcome of being
deniedla Corps of Engineers wetland permit in 1989 because of direct, secondary, and cumulative impacts
to wilglife, wetlands, and waters and the failure of the Connecticut Department of Transportation to rebut
the r ” latory presumption of a less damaging, practicable alternative, upgrade of existing Route 6. Detailed
surveys of herpetofauna and wetland functions and values were conducted for the current proposal, together
with '!“ sessment of breeding bird assemblages and wildlife habitat at representative sites. Data was also
com !I; ed to assess cumulative and secondary impacts. A range of expressway and upgrade alternatives are
curr | y under regulatory review.
SCENIC LANDSCAPES: BALANCING NATURE AND CULTURE
Eleanor G. Ames
Maine Olmsted Alliance for Parks and Landscapes

For derick Law Olmsted, Sr., landscape architecture’s great visionary and practitioner, scenery had a
powerful effect on people. His great urban parks provided "passages of scenery” designed to provide restful
and refllective experiences for all park users. At the scenic reservations of Yosemite and Niagara, Olmsted
involvggd himself in proposing strategies for the protection and management of these great reservations and
their spectacular scenery. Olmsted understood over a century ago the inherent conflicts between man and
wilderfess and explored the problem of access by the growing numbers of people to these natural areas.
In his | pport of 1865, "Yosemite Valley and The Mariposa Big Trees", Olmsted warned of future problems
if acce

s to and management of the Valley was not well understood and planned for. He was concerned that
| well designed access, the visitors would spoil the very thing they had come to see. Later, at
p | , he addressed similiar concerns. In the 1920’s at Acadia National Park, Frederick Law Olmsted,

ided a range of scenic experiences for the park visitor in the design of the motor roads. As much
design work demonstrates, the Olmsteds were able to find a balance between nature and culture.
have we lost that delicate balance in our scenic landscapes? How can and should we manage our
:‘. which historically were set aside to be vast recreational areas for everyone? Perhaps by exploring
” we can find clues for the future.




WHAT CAN THE ARTIST OFFER TO CONSERVATION
IN WORKING LANDSCAPES?

Stacy Levy
Sere Native Landscape Restoration

Neil Korostoff
Department of Landscape Architecture
Pennsylvania State University

ities.
ature,

Art is seldom considered as one of the human endeavors that provide meaning to conservation act
While today’s world relies upon the sciences as the avenue to knowledge and understanding of

historically art has played a fundamental role in interpreting the significance of the natural world to ‘
culture. The author of this paper, a nationally recognized sculptor, has devoted her career to the u stlc
explication of the phenomena of nature to the general public.

This paper will describe the artist’s approach to the revelation and interpretation of an important fifrested

stream valley park. The Gorgas Valley, is a tributary valley of the Wissahickon Creek Gorge “ the
Fairmount Park system of Philadelphia, Pennsylvania. Protection since 1872, the forested valley haf been
the focus of management efforts to restore the beech/oak/hemlock forest native to the site. During t ‘ I 8th
and 19th centuries the Gorgas Valley contained intensive industrial and agricultural activities, remn s of
which can still be found. The paper will include a description of a path and interpretative signs -" sned

to reveal the working history of the Gorgas Valley, the impact of the industrial activities on the vallg }! ,and

processes of restoration currently underway.

DATA BASED ASSESSMENT OF REGIONAL LANDSCAPE VALUE

Wayne A. Freimund and Dorothy H. Anderson
Department of Forest Resources
University of Minnesota

David G. Pitt
Department of Landscape Architecture |
University of Minnesota

This paper focuses on an aesthetic value model that uses Forest Inventory and Assessment (FIA) inyj I

data to define the aesthetic value of a regional landscape. The model defines fourteen dlmens s of
attractiveness that include on-site and regional context variables. Interval measures associated wi \| ach
dimension derive aesthetic values of unique sites and cumulative regional values. The model can i sed
with growth and harvest simulations to identify positive or negative changes to the visual charact of a
landscape over time. Using this methodology, forest managers can include consideration of aesthetic i I{:r acts
in large scale planning projects with existing empirical data. The sensitivity of analysis allows isolz i n of
impacts, a measure of their significance and can focus and monitor mitigation strategies. Additionall | there
is potential for quantifying costs of mitigating aesthetic impacts in terms of forest production. Theljmodel

and application are conceptual while validation efforts are in progress.
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WILDERNESS VALUES IN WORKING LANDSCAPES

Dean Bennett
College of Education
University of Maine

Canlwe risk a future without wild nature? Wilderness has been defined as both a concept of the mind and
ap |‘| sical phenomenon of our environment. How do these two perspectives of wilderness relate to human
cultifre and what implications do they have for managing wilderness areas in working landscapes? The
answers may be rooted in our ability to capture the spirit of the land and develop a sense of its value. A
sy esis of wilderness values, as expressed by ancient to comtemporary thinkers, reveals at least three that
proylide a rationale and direction for retaining a measure of wildness in working landscapes: (1) value of
presgrving the intrinsic form and function of wild nature, (2) value of preserving the opportunity to become
a i of our place and ethical role in the rest of nature, and (3) value of preserving the opportunity to
exp i ience the restorative energy of relatively undisturbed natural areas. In the working landscape, the
All I pash Wilderness Waterway in Maine exemplifies many of the problems and issues as well as solutions
relafed to the management of wilderness areas to reflect these values.

"BALANCE" THE CHALLENGE FOR ECO-TOURISM AND PROTECTED AREAS

Ron Loughrey
New Brunswick Department of Natural Resources and Energy
”I Brunswick, a Canadian Maritime Province, is rich in natural heritage and unique natural setting. The
gited coastal regions of the Bay of Fundy, the warm, sandy beaches and dunes of our east coast, the vast
a -'N of forest, and unspoiled rural landsapes provides an ideal setting for outdoor adventure and nature
ap i eciation. Tourism industry operators have found their focus from the initiative of several operators who
ha ‘ . combined the outdoor adventure with the comforts and amenities of a quality country inn.

Intjjoperators throughout the Province now combined activities such as artists workshops, whale watching,
nafiire observation, education, hiking and canoeing has activities making the Eco-tourism product sought after
by|many North American markets. As the demand for the eco-tourism product increases, the challenge has
belibh and will continue to be, how to manage these very sensitive, valuable and unique aspects of our natural
Ie l burces. Environment degradation by large numbers of tourists is the greatest threat to the appeal of the
- I!}I tourism product. Exploitation of the natural product will reduce the life expectancy of the eco-tourism
.l!", uct, thereby greatly reducing the economic benefits created by a well managed, "balanced" product.

im' Brunswick’s Provincial Park System plays an important role in the growth of our Protected Areas
work. An aggressive interpretation program, accented with high quality recreational activities within the
i | ork places increasing demands and pressures on the natural resource. How these pressures are promoted
anfl managed determine the quality and longevity of the Eco-tourism product throughout the Province.
P paring detailed management plans in partnership with the private sector and other government agencies
h ‘l' helped to develop the eco-tourism industry with some degree of "balance”. What is that "balance" and
wiliat are the limitations pose the greatest challenge in developing a Protected Natural Areas Network.
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SCENIC ASSESSMENT METHODS ALONG THE MAINE COAST

Terry DeWan
Terrance DeWan and Associates
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LEARNING TO LOVE A LOUSEWORT:
PERSPECTIVES ON COMMUNITY-BASED EDUCATION EFFORTS IN THE
ST. JOHN RIVER VALLEY (MAINE/NEW BRUNSWICK)

Elliott Gimble
Atlantic Center for the Environment

Base on project experience in the upper St. John River Valley (Maine and New Brunswick), this paper

ties some effective elements of a community-based conservation education program and how they may
ghul to resource managers in protecting biological diversity. The St. John Riverkeepers Project is one
§t of innovative, holistic environmental education programs focusing on rivers and riparian landscapes
fisigned to stimulate greater community involvement and conservation leadership. Activities include
trainige for teachers and students in water quality and land monitoring, public outreach, and publications.
] | ed by the Maine Critical Areas Program, the U.S. Fish and Wildlife Service, and the U.S.
mental Protection Agency, this partnership has promoted public knowledge of and support for the

rare and endangered plant species, such as the Furbish Lousewort, while emphasizing the greater

Aflantic Center’s mission is to improve the quality of life of communities within its region, taking into
it the economic and cultural aspects of environmental issues and solutions. A division of the non-
Duebec-Labrador Foundation, the Atlantic Center conducts environmental -education and research
ct relating to fisheries and wildlife, land stewardship, and rivers, and its international program
ains strong ties with conservation NGOs in Europe, Latin America, and the Caribbean.

BUILDING COMMUNITY SUPPORT FOR
TORTUGUERO NATIONAL PARK, COSTA RICA

Jessica L. Brown
Atlantic Center for the Environment

-term security of a protected area depends, in large part, on its relationship with neighboring
fpities. In the face of limited financial resources and enforcement capacity, parks managers,

particufarly in developing countries, cannot rely solely on regulations, decrees and boundaries to ensure that
criticalmatural areas are protected. At the same time, people in rural communities have much to gain from

ive stewardship of their natural resources, and are potential allies of protected areas. Parks
s must work in partnership with local communities to ensure that protected areas are effectively
i and live up to their potential to meet conservation and development objectives.

dflon Costa Rica’s Atlantic Coast, Tortuguero National Park protects an area of high biological
encompassing a great diversity of vegetation types and the habitat for 13 of the 16 endangered
species found in Costa Rica. As the core protected area of the recently established Llanuras de
ro Regional Conservation Area, the 18,946-hectare park is the focal point of efforts to expand and
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consolidate protected areas in northeastern Costa Rica. However, in common with other protected a
Costa Rica and throughout the region, Tortuguero faces increasing pressures from land colonizatio
expanding population, upstream agricultural development, commercial logging, and inappropriate td
development. Its isolation and the fragility of its ecosystems make it particularly vulnerable
combination of human activities, political pressures and economic problems which threaten it.

This paper examines the challenge of building local community support for Tortuguero National ParK|j
face of current threats to the park and plans for its expansion. It offers recommendations for strate
build local support for Tortuguero National Park, including community participation, environ
education, promoting appropriate ecotourism and providing resource-use alternatives. These challe
recommendations have application to protected areas in other regions of the world.

¥

THE DEVELOPMENT OF COMMUNITY-BASED, SUSTAINABLE LAND-USE
ACTIVITIES IN THE ECUADOR’S ANTISANA RESERVE
Abigail Rome
World Bank/International Finance Corporation
In Ecuador, as in much of the developing world, efforts to protect biological diversity must be closgly tied
to activities which generate income for local communities. With this in mind, Fundacion A tlsana
(FUNAN), a non-profit non-governmental organization established in 1991 to protect Mt. isana,
Ecuador’s fourth highest volcanic peak, is developing community-based, revenue generating project :} vhich
sustainably utilize the area’s natural resources. Because the Antisana Reserve is the source of drinki !]gl water
for over 1 million people in and around the capital city of Quito, a prime recreational site for the !;'i wing
urban and tourist market, and home to endangered species such as the Andean condor and the sptacled
bear, projects which protect water resources, natural habitat, and recreational assets are the '!“! s of
FUNAN’s conservation program. Proposed activities include: establishment of fish (trout) culture op¢ hl- ions,
regulation and promotion of sport fishing, reforestation, organic agriculture, controlled sheep anf| cattle
grazing, reintroduction of camelids, and ecotourism. FUNAN will provide technical assist ”! e to
surrounding landowners and communities to undertake these activities while simultaneously ensurfing that
all plant and animal life, as well as the soils and water upon which they depend, are conserved.
ACADIA NATIONAL PARK:
A CASE STUDY IN COOPERATIVE MANAGEMENT OF BIOLOGICAL DIVERSI
Bob Reynolds
Acadia National Park
This paper will not provide answers or a model to achieve goals, but rather will describe Acadia Il‘l tional
-, Park efforts at maintaining natural systems within the context of land use on non-Federal lands in an il round
- = the park. The paper will describe in some detail cooperative efforts with other governmental u‘ private
\i“}i organizations {g achieve common goals, and the pitfalls and potential rewards of these cooperativ | efforts.
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CANYONLANDS OF TEXAS

PRESERVATION OF BIOLOGICAL DIVERSITY IN THE BALCONES
i Terry L. Cook and T. James Fries
‘ The Nature Conservancy - Texas Chapter
! Dean P. Keddy-Hector and David D. Diamond
Texas Department of Parks and Wildlife

tth research has traditionally been conducted. Geographical information systems (GIS) provide a new
lools that allow for expansion beyond site-specific experiments to regional analyses. Opportunities

The }\ fiale at which the impact of human activity is realized has often exceeded the spatial and temporal arena

for itat identification, protection, monitoring, and change detection at the landscape level have also
creat II challenges in regional coordination of limited resources. To meet these challenges, The Nature
Conse| ancy of Texas, the Texas Parks and Wildlife Department, and the Department of Defense have

enter

ﬂ‘
Al
X
I
|
of G w en-cheeked Warbler breeding habitat throughout a 31 country area in central Texas. The endangered
Gold il‘l cheeked Warbler is the only endemic breeding bird of Texas, Its habitat consists of mixed Ashe
junip ” and oak woodlands. A discussion of the cooperative agreement, use of GIS for biodiversity
protecifon, and preliminary results from Golden-cheeked Warbler habitat study will be presented.

PRESERVING DIVERSITY IN THE NORDIC FOREST LANDSCAPE

!
| Mats Wikberg

i Forest Engineer, Finland

Today, It is widely recognized that cultivated and tended forests cannot contain all the biological qualities
and varjations that are found in the natural forest. However, effective and efficient forestry operations can
be susfully combined with highly demanding nature conservation goals.

In Sca i‘ inavia, the forest sector have in recent years gone through a significant change towards a more
divers -=?I approach regarding Forest management. In Sweden, the forest sector have announced a declaration
of inte which is signed by forest owners, the forest industry, trade unions and church. The Declaration
is desigfled to ensure that biodiversity is preserved in everyday forestry and that endangered species and
unique bitats are protected. In addition the environmental goals of the Declaration have been recently
adopted by the Swedish Parliamentary Committee on Forest Policy.

A series fif workshops of the theme; "Richer forestry” have been a huge success throughout the Swedish and
Norwei forest sector and is in its initial stage in Finland.

Swede I‘ acting as a model for other nations in Scandinavia in not merely protecting its old-growth
woodlangs but actively expanding and managing new mixed woadlands thus ensuring that biodiversity is
not only fireserved but encouraged.




MINNESOTA'’S BLUFFLANDS: LINKING PRIVATE AND PUBLIC
STEWARDSHIP ACROSS THE LANDSCAPE

Ellen J. Snyder, Kathryn Bolin
and Harry Roberts
Minnesota Department of Natural Resources

Minnesota’s blufflands harbor over 100 rare plants and animals -- one of the state’s richest big p gical
landscapes. Steep slopes, erosive soils, karst geology and scenic beauty result in a highly sensitive r |}| qurce
vulnerable to even minimal human impacts. Pressures are increasing on blufflands resources as t I y are
rapidly being recognized for their recreational opportunities and residential development. With .:! than
90% of the blufflands in private ownership, landowners play a significant role in maintaining the blyiflands

unique natural areas.

Recognizing the necessity of resource protection and management beyond public boundaries, the Mifinesota
Department of Natural Resources (DNR) created the Blufflands Initiative. Funded by the M ‘il esota
Legislature, the Initiative extends resource planning and management into the public arena by suppor '; g and
guiding citizen efforts to develop a vision for their blufflands community. Traditional boundaries w ghin the
DNR and between the DNR and local communities are breaking down as a result of this landscape .‘}q- oach
to resource management. Residents are pursuing a diversity of resource protection tools includinglk oning,

easements, conservancy districts, land stewardship and land trusts.

Cooperative biological inventories in this landscape have been initiated between the Blufflands Iffjtiative,
DNR Natural Heritage Program and DNR Division of State Parks and Recreation.

ISLAND SHEPHERDING: A SHEEP FIX FOR OPEN SPACE PRESERVATION?

Marianne Fisher
Department of Botany
University of Vermont

The challenges of open space preservation have created a growing interest in sheep as a tooljor land
management. Despite the ecologically devastating effects that New England’s sheep caused iff the last

pvide an

In conjunction with the Island Institute, during the summer of 19921 conducted vegetative and sajf surveys

century, in some landscapes low intensity sheep grazing can increase biotic diversity and p
attractive alternative to pesticides and mechanical cutting.

on six Maine islands in Penobscot and Muscongus Bays, three of which have year-round flocks | f sheep.
Their relatively shallow, acid soils typically support spruce-fir forests interspersed with bogs r:l heath
meadows.

On each island I recorded plant species frequency and diversity and soil depth along sampling trangects from
the upper edge of the intertidal to the closure of the forest canopy. I performed cluster analys n these
data to determine if there are significant differences in the vegetative structure and soil dej in the
supratidal between islands with sheep and those without. In addition, I used data from the three Il nds with

sheep to elucidate the relationship between sheep density (relative to both open space and total | ea of the
island) and the observed vegetative effects.
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Working Landscapes
PIPING PLOVERS IN THE MARITIMES:
PRESERVATION THROUGH PROTECTION AND PLEASE

Stephen Flemming and Gary Corbett
Canadian Parks Service

In thellMaritimes, the endangered Piping Plover is threatened by human disturbance and habitat degradation.
The anadian Parks Service protects Piping Plover habitat, and also affords protection from human
disturfjance. Most Piping Plover breeding areas within National Parks are completely closed to the public.
Othe i: reas are monitored by summer staff and posted with information signs.
On p vincial and private lands, a new initiative called the Piping Plover Guardian Program also reduces
hum| || disturbance. Volunteers post signs that request people to avoid the plover nesting area. The signs
are reffhforced by Piping Plover Guardians standing at the posted boundary and explaining to the general
publ 1 hy they should heed the signs.
Produgtivity within National Parks has improved since the implementation of protective measures. Fledging
succeg was 1.3 chicks/pair (n=111 pairs, 1980-82, 1984-87), but has increased to 1.9 chicks/pair (n=208
pairs, ! 988-92). Likewise, the Guardian program enhanced fledging success from 0.65 chicks/pair (n=44
pairs, [#991) to 1.44 chicks/pair (n=32 pairs, 1992).
We j» n to expand the Piping Plover Guardian Program to additional sites in Atlantic Canada. Further, the
Guardgan Program will be used to reinforce the initiatives of the Canadian Parks Service. Protective
measujes and a "please campaign” are helping to conserve the Piping Plover in the Maritimes.
THE USE OF CRITICAL HABITAT ASSESSMENTS IN
NATURAL RESOURCE MANAGEMENT PLANS
Rick Van de Poll
Antioch New England Graduate School
State| find federal governmental agencies have established numerous protocols for the conservation of
biolog '“ ally significant areas in the United States since the passing of the Endangered Species Act in 1972.
While ost of these have focused on land acquisition and other permanent protection measures for known
sites, |}| ry few attempts have been made to systematically inventory unknown sites, or provide protection

isms for sites that are a part of working landscapes. Working on a natural resource inventory and
ent plan for a 1000-acre privately held parcel in southern New Hampshire, this researcher has found
| use of ’critical habitat assessments’ can provide an effective means for conservation management
¢yt elements. Critical habitat is defined by the relative uniqueness and sensitivity of the element in the
and the assessment criteria are shaped by the land use objectives as clarified through extensive
ication with the landowners. Twenty-nine sites within six categories -- geological, wildlife,
@al, vernal pool, historical, and natural community -- are identified and discussed. Assessment
dblogies using both quantitative and qualitative approaches are reviewed. Integration with a final

| nent plan for the parcel is summarized through the *management considerations’ section of the
habitat assessment report.
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RECONSTRUCTING NATURAL COMMUNITIES IN OZARK STREAMS |

Charles F. Rabeni and David L. Galat
U.S. Fish and Wildlife Service

Robert B. Jacobson
U.S. Geological Survey

Conserving biotic communities in streams as natural areas often requires substantial restoration as a fir step;
yet knowledge of original presettlement faunas is meager. However, because biota of streams is ‘I ighly
controlled by physical habitat, if we are able to determine presettlement habitat conditions, then rest ation
of the community to natural conditions as possible. We are examining segments of streams, fermed
hydraulic habitat units, which possess distinctive physical and hydraulic characteristics as well as a ‘ nique
genesis. Each habitat unit may be considered an ecosystem subcomponent because it possesses pa ,‘ licular
structural (invertebrate and fish communities) and functional (primary productivity and organic [natter
dynamics) attributes. We have used historical accounts and stratigraphic information for Ozark i”l ateau
streams to document changes in the physical geometry of the stream channel due to both human indudgd and
naturally occurring events, and to infer presettlement biotic conditions. By using natural hydrauli orces
. and geomorphic principles we have the potential to reconstruct original habitat elements and allpgw the
reestablishment and maintenance of natural communities.

CONSERVATION STRATEGIES AND RESERVE DESIGNS FOR RARE PLANTS

Sara J. Oyler
Department of Wildlife
University of Maine ‘

Conservation strategies and reserve designs were developed for the seven groups of plants corresponfiing to
the seven forms of rarity described by Rabinowitz (1981). The design for habitat specialists, occu 'mg in
a wide geographic range in large local populations is several large reserves containing repres tative
populations from across the geographic range. Those species with a similar geographic range and|[habitat
specifically that exist in small local populations require many small reserves containing repres I tative
populations from across the geographic range. Habitat generalists occurring in a narrow geograph' range
in large local populations should be placed in one large reserve containing an entire large populatiin with
an escape corridor. Small local populations of habitat generalists with a narrow geographic range }l equire
a few small reserves containing entire populations with escape corridors. Large and small local popijlations
of habitat specialists in a narrow geographic range require several reserves placed close toget : with

connecting corridors. Any type of reserve design is sufficient for small local populations offjhabitat
generalists occurring in a wide geographic range.
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PRIVATE LANDOWNER VALUES AND STEWARDSHIP OF NATURAL
COMMUNITIES AND RARE SPECIES IN AN EXURBAN LANDSCAPE

Sherri A. Buss
College of Landscape Architecture
University of Minnesota
and
Minnesota Department of Natural Resources

The fi ii\| us of this research has been private landowner values and attitudes toward natural communities and

rare i cies identified on their properties by the Minnesota County Biological Survey, conducted by the
DNR'8l Natural Heritage Program.

The re earch used a case study methodology, and extensive interviews and on-site observations on private
propetties to explore landowner values and attitudes and identify property and management histories. The
analy iw explores the interview results, and relates landowner values and attitudes to the physical
chara nli eristics of the natural communities and rare species, as well as the characteristics of the landowner,
such a§ their experience and management of the resource, knowledge of the environment and ecological
conce I S, and interest in future stewardship of the resource.

Resulty indicate that landowner values, attitudes, and interest in stewardship are most related to the type of
naturaficommunity (or communities) on the property, the physical characteristics of the communities and rare
resourgies, and some landowner characteristics, such as degree of experience with and management of the
reso || Four general community types were included in the research -- dry woodlands, wetland forests,
prai ol and open wetlands. The results suggest strategies for working with landowners to provide
inform; tion on natural areas and rare species, as well as needs for additional protection strategies to preserve
some ||‘| of natural areas that are likely to be altered on private properties.

This !

in coof
%
|

earch was conducted for a Masters Thesis in Landscape Architecture at the University of Minnesota,
I ration with the Minnesota Natural Heritage Program at the DNR.

CANEY MOUNTAIN NATURAL AREA AND THE
EVOLUTION OF NATURAL AREA SYSTEMS

Richard H. Thom
Missouri Department of Conservation

The hi fory of Missouri’s Caney Mountain Natural Area reflects trends in natural areas conservation over

time. fhe original natural area was designated in 1972, to represent a single natural community. It was
selectedf| without evaluating other glades to determine whether it was the best choice. After designation the
area W .'”: left unmanaged for the next ten years while red cedar reduced its glade habitat. In 1979, a natural
feature "‘ inventory of Caney Mountain Wildlife Area revealed that far better examples of dolomite glades

existed|l In 1982, the Missouri Natural Areas Committee replaced the original natural area with the 170-acre
Long Bgld Natural Area, tripling the amount of dolomite glade and adding associated natural communities.
The servation Department began ecological management to reduce cedar encroachment and to restore
the gl .‘1 natural community to Long Bald. The Department also established permanent vegetation

monitT g plots and photo stations. Over the years the importance of surrounding old-growth forests,

*
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savannas and streams was recognized along with the need to preserve ecological processes at a lan !
level. In 1990, the Long Bald Natural Area was expanded to create a 1330-acre, landscape-scale |{:
Mountain Natural Area.

PRELIMINARY EVALUATION OF PEATLANDS FOR PROTECTION
AS NATURAL AREAS: A NUMERICAL METHOD

Dr. Ronald B. Davis
University of Maine

peape

\ney

This method applies three criteria (rarity, exemplariness, and diversity) to six peatland charactgristics

(geomorphic/hydrologic type, other geological features, vegetation types, flora, size (area), and f istine
condition). The first two criteria are applied on four geographic levels: international, national, w‘| ¢ (or
province), and local. For each peatland, criterion/characteristic scores are based on data from air p bitos, a

low altitude overflight, and a field visit, and these scores are totaled to obtain a peatland evaluationjerade.

The method is useful for screening peatlands in counties, states, or larger regions. It may be ysed in

preliminary consideration of a proposal for mining or some other destructive project at a peatland. or to
application of the method, criterion/characteristic scores are calibrated against data representing the|jranges
of variation in peatland characteristics of the region. The method is demonstrated for the State of ! aine,
using data from 82 peatlands for calibration and for scaling of peatland evaluation grades into «h‘- tion
priority classes. Once a peatland has become a final candidate for protection of consumptive use, further
ecological evaluation based on intensive field sampling is needed, covering additional variables Il ch as

hydrology and fauna.

COMPARISONS OF BIRD HABITAT BETWEEN OLD-GROWTH AND
GYPSY MOTH-INFESTED FORESTS ‘

Dale K. Thurber
U.S. Fish and Wildlife Service

The exotic gypsy moth (Lymantria dispar) can cause high tree mortality, particularly among ofks, on
vulnerable sites. As their range expands south and west, control efforts and damage become morgjicostly.

Impacts of defoliation on non-timber resources have not been well documented.

An outbreak of gypsy moths occurred during the fourth and fifth years of an 8-year bird Nl-

and

population study in a second-growth forest in West Virginia. High canopy cover declined, whergas low
canopy cover increased. Average percent live basal area decreased from 87% to 57%. Percent sh Iil over
increased by 40%, and 18 shrub species increased in cover. The most pronounced change was | 3-fold

increase in snag basal area. ‘

The outbreak produced a combination of habitat elements found often in old-growth, but rarely in njanaged

or second-growth forests -- specifically, numerous large snags, down trees, dense shrub growth unde |‘| ANOpy
openings, and the absence of abrupt edges. Populations of birds associated with snags and/or denf shrub
cover, including Rufous-sided Towhees, Carolina Wrens, Rose-breasted Grosbeaks, Brown Creepers, ‘I ooded

Warblers, Black-and-white Warblers, and four woodpecker species, showed strong increases.

5 |study

underscores some potential ecosystem problems that result from forest management practices whichjinclude

removal of wood.



SYMPOSIA SESSION 18 -- Biological Diversity in Working Landscapes: Institutional Perspective

UNDERSTANDING AND PROTECTING BIODIVERSITY
AT THE LANDSCAPE LEVEL IN NOVA SCOTIA

A. Lynds and J.M. LeDuc
Nova Scotia Department of Natural Resources

pcotia’s landscapes have been developed and worked for over 300 years leaving only very small and
i areas which can be considered virgin or untouched. Despite this history of use and development,
percent of the province’s land base is occupied by roadless areas (>200 ha.) where change is

d fragmented with only a few incorporating large extensive wild areas. The Province of Nova Scotia
mnitted to establishing a network of protected areas which represents the landscape biodiversity of the

MAKING A START IN GUATEMALA:
A REPORT ON THE CONSERVANCY’S CONSERVATION PARTNERSHIP

Mark DesMeules
The Nature Conservancy - Vermont Chapter

ala is a country of unparalleled diversity. Whether it is culture, human history, geology, geography
gy, no Central American country compares.

an area of the globe where some of the world’s greatest biological diversity abounds and, until
the least amount of conservation planning and action has taken place.

e alpine heights of volcanoes down to the cloud forests of Sierra de las Minas, and further on to
oasts of the Pacific and Caribbean, biological diversity can only be described in superlatives.

| be looking at comservation in Guatemala and focusing on the effort to assemble and protect a
Mhacre cloud forest preserve. OQur review will include the people of Guatemala, human ecology,
flan geography and bioregions, and the details of how The Nature Conservancy, through its
| lan counterpart, Defenders of Nature, is helping the Guatemalan conservation movement. The
perspeciive will be from a former Smithsonian Peace Corps Volunteer, Mark DesMeules, who worked in
mila on the early reforestation efforts in the Altiplano.  Sixteen years later, Mark has returned to
mila as a Conservancy Director of Science and Stewardship to continue his conservation work there.
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THE REDESIGNED FOREST: A NEW "YORK" PERSPECTIVE

\
\
Chad E. Covey and Robert L. Slavicek ‘
New York Department of Environmental Conservation
old hill farms were reforested by the Civilian Conservation Corps. The forests are under the manag]

New York has 457 State Forests encompassing over 700,000 acres. Purchased mostly in the 1930’s #ese
of the Department of Environmental Conservation, Division of Lands and Forests.

Multiple use Unit Management Plans (UMP’s) incorporating public input are presently being develo
these forests. Two plans, the completed Long Pond Unit and the draft Brookfield Unit, are umqu
State in their design to optimize biological diversity and compensate for past traditional forestry pr u ces.
Restoration Forestry, New Forestry, and Landscape Ecology techniques and applications hav een
incorporated into the plans. These include designs to preserve or create climax forest reserves, to | tain
or create snag and coarse woody debris levels, to maintain closed canopy management areas, and to u I vert
plantation monocultures to natural stands.

The authors represent both the field UMP development and the organization management perspec ‘| es in
these efforts to design restorative influences on the composition, structure, and function of New ‘I ork’s
public State Forest lands.

CONSERVATION OF BIOLOGICAL DIVERSITY ON THE
WHITE MOUNTAIN NATIONAL FOREST

John Lanier and Steve Fay
White Mountain National Forest

Seeking the conservation of biological diversity on large, multiple-use forest areas is a demandin task.

Constant attention must be paid to re-examination of fundamental principles underlying long term pla case
studies, or locally derived information, or experience, to routinely evaluate the approach taken. n‘\ field
of study is subject to persistent change. H’

This paper seeks to briefly describe some principles which helped guide development of the Land and
Resource Management Plan for the White Mountain National Forest. In particular, it will focus on I}" ildlife
habitat and the capability of this landscape to provide habitat based on an ecological classificationfl| There

will be a summary of monitoring results related to these two areas of interest.

The White Mountain National Forest is an approximately 800,000 acres in northern New HampsHire and
Maine. It includes northern hardwood, spruce-fir, pine, oak forest and riparian habitat ranging frog I‘l major
valley bottoms to alpine ridges. The Forest Plan incorporates dispersed and developed recreation, 1ldlife,
fisheries, water, timber and wilderness.

. \‘y\j 37 B
N
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A BIRD’S-EYE VIEW OF MAINE’S INDUSTRIAL FOREST LANDSCAPE

John M. Hagan
Manomet Bird Observatory

ittrial-scaled forestry significantly alters the natural landscape by changing the age distribution of the

creating forest edge, and modifying the configuration of forested habitats. Many bird species are
to be sensitive to forest edge and configuration in other parts of the U.S. Whether this is true in

ing’s industrial forest landscape is the focus of a study begun in 1992. The goal is to understand these
|ple effects, and recommend land management alternatives, if appropriate, without compromising the
mic value of the forest. Data collected in the first year of study show that the varied landscape
fng from industrial forestry produces habitat suitable for a large diversity of bird species, including
yl| Neotropical migrants, which are of special concern. At the same time, forest fragmentation is
fsing and could compromise the welfare of some species if they prove to be sensitive to habitat isolation

pst-edge phenomena. Because many small harvests produce more forest edge than a single large

git, the 1989 Maine Forest Practices Act, which strictly limits the size of any single clearcut, has
grated the amount of forest-edge produced. Whether this may affect edge-sensitive species is not known
i time, but clearly empirical data are sorely needed to verify that the Act will not compromise
ftions of any species. The challenge ahead to the timber industry and conservationists will be to
fin a healthy age distribution of forest, and in a configuration that ensures perpetuation of forest

I organisms.

PROMOTING OSPREY NESTING SUCCESS IN THE WORKING FORESTS
OF COOS COUNTY, NEW HAMPSHIRE

Christian J. Martin
Audubon Society of New Hampshire

Anne Tappan
New Hampshire Fish and Game Department

freding distribution of New Hampshire’s threatened Osprey (Pandion haliaetus) population has long
pnited primarily to the upper Androscoggin River watershed in northeastern Coos County. Osprey

ghis in this part of the state dwindled during the 1960s and 1970s; only three active nests, none of which

tfully fledged young, remained in 1981. Working with Boise Cascade and James River corporations,
|Fish and Game Department and the Audubon Society of NH promoted a dramatic increase in Osprey

Mctive success by 1) identifying nest locations on maps used in planning timber harvests, 2)
ighing disturbance-free buffer zones around active nests, 3) retaining up to three potential nest trees

it 20-chain radius of nests, and 4) installing predator guards on nest trees.

Ie 12-year period from 1981 to 1992, 89% (56 of 63) of the known Osprey nesting attempts in Coos
occurred in trees on land owned or managed either by Boise Cascade or by James River. During
od total nests present increased from 11 to 30 nests/year, active nests rose from 3 to 16 nests/year
flrec-year running average for productivity climbed from 0.59 to 1.14 young/active nest. Reproductive

s§lwas most improved at nests equipped with predator guards. Establishment of the Lake Umbagog
nyfl Wildlife Refuge and additional state acquisition of adjoining lands, both currently in progress, will
idg\further long-term habitat protection for much of this population.
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PROTECTION AND BIODIVERSITY IMPORTANCE OF THE
POLISH LANDSCAPE PARKS

Dr. Wojciech Jankowski
Institute of Environmental Protection, Poland
National parks constitute of 0.58% area of Poland, landscape parks and preserved landscape areas be e the
most important for conservation. The 79 landscape parks of 1.8-55.6 km? are protected by more resf | ative
regulations. Restrictions regarding exploitation of forest and cultivated areas, often causing conflic 1' ith

freeholders, aim mainly at maintaining natural biodiversity. They concern industry, mining, pestftides,
fertilizers, manuring, farms, field afforestation, ploughing meadows and pastures, river regulation, IM age,
destroying old river beds, small water bodies and wetlands, cultivating river valleys and lake ghores,

removing dead timber, building construction, tourist routes, speed limits, roads, dumping grounds.

The regulations and recommendations concern transforming mono-layer mono-species into multi-layermulti-

species forests, their change towards original habitat, removing introduced species, natural renovationjjusing

local seed populations, increased clearing age, introducing admixture species, preserving and ||%i ding

ecological corridors, renaturizing rivers and creating buffer zones along them, ecological agril ure,

coordinating forest and agriculture management, purification of waste materials, preserving rare habit s and
ancient monuments. ‘

Lack of compensation for freeholders for the restrictions is disadvantageous, and the state and NG( #rely
buy floristically valuable areas. |

|

!
Within landscape parks new reserves are created and vegetation maps prepared. |

The Ecological System of Conserved Areas has proposed that such areas in Poland should be linked by
ecological corridors.

A PROTECTED AREAS POLICY FOR NEW BRUNSWICK

Martha L. Gorman
New Brunswick Department of Natural Resources and Energy

The Province of New Brunswick recently adopted a Protected Areas Policy which will integrate nat

|
\
|
|
|
l area

conservation with forest management planning. The protection of the natural landscape of New B ‘l‘l wick
will be enhanced through the designation of conservation areas, the establishment of management -|‘ eetives
and coordination of planning activities for ecological reserves, natural area parks, watershed protecti areas,

wetlands and wildlife management areas, heritage rivers and multiple use areas. A systematic appf ach to
the evaluation, classification and management of these protected areas is currently being developedby the
Department of Natural Resources and Energy. It includes the development of system plans, scientifid | iteria
and classification frameworks to evaluate candidate sites and identify natural elements which i not
adequately represented in the Protected Areas Network. Almost half of the land base in New ”|| ick is
owned by the provincial government and the remainder consists of corporate and private land, fedegal land,
agricultural or cleared land and park land. In order to ensure the conservation of natural areas in a :} b rking
landscape, it will also be important to create partnerships among government agencies, corporation public

interest groups and private citizens.




SYMHMOSIA SESSION 19 -. Managing Natural Areas in Working Landscapes

MANAGING ADIRONDACK HIGH SUMMITS

Edwin H. Ketchledge
College of Environmental Science and Forestry
State University of New York

Kathleen D. Regan
Adirondack Nature Conservancy and Adirondack Land Trust

Anci¢ i alpine communities occur on the twenty highest Adirondack summits in northern New York State
and cofstitute living museums of post-glacial vegetation persisting on-site since the Younger Dryus period

11,000 ) ears ago. Among the 110 species of vascular plants present, approximately twenty boreal species

reach| eir southern distributional limits atop high Adirondack peaks. The summit landscape resembles
islandsipf blanket bog underlain with fragile peaty histosols, which makes the summit ecosystem especially
sensi(ii p to trespass by the 12-15,000 recreationists annually arriving to enjoy the dramatic scenery unrivaled
elsevﬂ e in the Adirondack Park. .

Begi | Ing in 1967 we developed, tested, and implemented, a program of ecological restoration of the eroding
trailsidgs and trampled summits by means of placement of permanent rocks and temporary grass on those

dinaged by overuse. Vigorous vegetational recovery is now underway but requires annual inspection
> [Ritizen volunteers from the "Adirondack Fortysixers" hiking club which finances and conducts the
giffal management program each summer.

ile, restoration is successful only where the visiting public is educated to appropriate stewardship
e lfare alpine environment being protected. To that end the Adirondack Nature Conservancy and the

fack Mountain Club, with the cooperation of the NYS Department of Environmental Conservation,
inj gurated a program of citizen Summit Stewards to greet, inform, and educate hikers as they arrive

' §gveral highest summits most endangered by activities unsuitable for alpine environments. For three
summery now the efforts have proved to be an unqualified success, approved by both using public and state
official

ASSESSMENT OF GOLF COURSES AS RESOURCE PRESERVATION AREAS

John L. Magistro
Environmental Scientist

Craig Schreiner
Golf Course Architecture from the Heartlands

Recentl
altered| af
suburba

approp)

there has been increased concern over the design, development and management of natura] and
osystems. Of particular interest is the construction and management of golf courses in urban and
landscapes. Golf industry critics suggest that golf course design and management practices do not
igtely address natural ecosystem processes, and the natural plant and animal communities associated
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with golf course ecosystems. As development further fragments natural landscapes, golf courses
a more significant role in preserving natural landscape features. Of particular interest are out-of-pl4
which may support native vegetation communities, unique landscape features, and associated wildlife J
The present study was undertaken to examine the effect of golf course development on wetland req
The objectives were to: (a) determine historic and current land use patterns and extent of wetla
associated with golf courses in western Pennsylvania; (b) determine land use changes and change in
area associated with each course; (c) compare the land use changes resulting from golf course activiti
land use changes resulting from other types of development within the study area; (d) based on disq
with golf course architects, course superintendents and regulatory personnel, present guidelines for pre | rving
wetland areas associated with golf courses.

APPLICATION OF THE LIMITS OF ACCEPTABLE CHANGE CONCEPT
TO ECOSYSTEM MANAGEMENT OF NATURAL AREAS

Wayne C. Zipperer and L. Robert Neville
U.S.D.A. Forest Service

In the Northeast natural areas are contained within landscapes having a multitude of owners and la
Both ownership and land use are ecosystem components that are often neglected or considered se
to biotic components because of the complexities surrounding ownership and land-use issues. Neve
since a natural area is an open system, that is to say, adjacent lands affect the area through inputs
area managers must consider adjacent ownerships and land uses in making long-term management dgrisi
To participate in local landscape decisions and planning, the manager must learn to collaboratg) a
jurisdictional lines. The adaptation of the Limits of Acceptable Change Concept from wilderness-rg;
management is proposed as a process for long-term landscape decision making. The process brings
resource managers and specialists, landowners and interest groups, and planners and policy
establish long-term goals and objectives for the landscape, thresholds for incremental changg
monitoring program to ensure goals and objectives are being achieved. ‘

|

|

|

Il

RESTORATION MANAGEMENT AT THE CACHE RIVER
JOINT VENTURE PROJECT IN SOUTHERN ILLINOIS

Max Hutchison, David Maginel and Tim Vogt
The Nature Conservancy -- Illinois Chapter

The U.S. Forest Service, U.S. Fish and Wildlife Service, Illinois Department of Conservatio
Unlimited, and The Nature Conservancy are cooperating in a major restoration management effg
Cache River in southern Illinois.

Ducks
on the

The long-term goal is to bring back the natural condition of a major part of the watershed, to res
features and processes as they were prior to settlement.

re both

Historical evidence and studies of the relatively natural remnants that still remain are used to develofj models.
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levelopment of the restoration plan involves collecting basic information on present character,
ifying existing natural communities, documenting original character, and using that information to
P templates as guides for making management decisions.

| site restoration work includes planting to restore natural species compositions, putting streams back
ngtural channels, slowing water runoff, removing cultural features, restoring special habitats, and
pring the successes and failures.

bilot project, data were collected from 64 natural area plots in 1992 to help prepare the restoration
ptes. Natural communities are being classified and described in detaj] based on the vegetation, soils,
2y, hydrology, and fauna. The goal is not simply to put features back as museum pieces but to help
he Cache a better place for plants, animals, and people to live.

EFFECTIVE STEWARDSHIP OF SMALL NATURAL AREAS:
NORTH AMERICA’S MOST OUTSTANDING EXAMPLES

Lesley P. Brown and James R. Butler
Department of Forest Science
University of Alberta

! tural area stewardship were analyzed using a case study approach. Common attributes of excellence
discussed in relation to the current thinking on ecosystem management.

MANAGING CRITICALLY ENDANGERED SPECIES WITHIN
SMALL HAWAIIAN ECOSYSTEMS

Robert W. Hobdy
Hawaii Department of Land and Natural Resources

intact? ‘
Many spe
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Public awareness and concern for Hawaii’s endangered biota have been increasing and managemen ‘ ocus
and funding have improved dramatically in the past five years, resulting in positive initiatives for ecos ystems
management.

i
Management strategies include animal control through fencing and eradication programs, weed dtrol,
endangered species propagation and reintroduction, monitoring and research. Interagency coopfration
between State, Federal and private organizations and landowners has been very helpful in add sing
problems on a broader scale.

While there have been encouraging signs in recent years, none-the-less, we are still losing ground. k have
learned what works and there are limited successes, but there is a need for greater public will ang| more
funding if we are to make meaningful progress.

MANAGING AN ENGLISH RURAL ESTATE:
CONSERVATION IN A CROWDED COUNTRYSIDE

|

Prof. W. Seabrooke and Victoria M. Edwards |
Department of Land and Construction Management |
University of Portsmouth, England !

The Beaulieu Estate is situated within the ’New Forest’, on the south coast of England. The New Fo ‘I\;i was
declared a Royal Hunting Ground in 1079 by William I and is now a uniquely valuable natural res@urce --
environmentally, scientifically and culturally -- and has recently been granted National Park status. } It also

constitutes an important recreational resource for millions of visitors. | }

The Beaulieu Estate covers 8,000 acres, including agricultural land; woodland; a National Nature R éervc;

Sites of Special Scientific Interest; two villages; a leisure complex attracting 500,000 visitors per ygar and
a 300 berth marina on the Beaulieu River.

The Cistercian Abbey of Beaulieu was founded nearly 800 years ago. In 1538, King Henry VIIficlosed

Beaulieu Abbey as part of the dissolution of the Monasteries: the Estate was sold to the Earl of Sout Il mpton

and has been owned by his descendants ever since.

After 800 years of continuous occupation of the land, wildlife conservation on the estate must be [planned
and managed in a manner which is consistent with the continual development of Beaulieu as a }!‘ orking
landscape. Despite being in private ownership, certain parts of the Estate, particularly the Nationafl Nature

Reserve, must be managed according to strict government guidelines.

This illustrated paper will examine the efforts of a private owner to manage a working estafg whilst
enhancing the natural beauty of the area and conserving its wildlife.

|

|

|
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NATURAL AREA MANAGEMENT AND EDUCATION IN THE WARNER PARKS

Brian Bowen
Warner Park Nature Center

'Warner Parks in Nashville, Tennessee, are a large urban park unit with more than 1,800 of its 2,665
sted in the Tennessee state register of Natural Areas. FEstablished in 1927, the Wamer Parks have
@l history of multi-use recreation with recent attention given to natural area management. Efforts to
gte and control exotic plant species have fostered an ecosystem management approach emphasizing
1- of edge effect, ecological restoration, and protection of native plant communities. A model for
proach designates "core areas" by identifying functioning ecosystem units. Management intricately
pre areas, peripheral area, i.e. buffers, and property beyond the parks’ boundaries. Management and
apjon are integrated through the Warner Parks Nature Center and supported by Friends of Warner Parks.
qling the public about conservation biology management practices that are on-going in the park and
fatural area issues utilize the Warner Parks as a valuable working landscape. This paper presents a
Istory and an assessment of present management and educational efforts in the Warner Parks.
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SYMPOSIA SESSION 20 -- Old Growth Forests in Working Landscapes

THE NATURE OF OLD GROWTH IN THE NORTHEAST

Dr. Charles V. Cogbill
Vermont

Contrary to "ancient" forests elsewhere, the ecological values of the undisturbed northeastern forests i
their great age, superlative size, unique structure, aesthetic qualities, genetic stock, or rare species. “
the concept of "old growth" in the Northeast must be refined to reflect the subtle characters associat

1
evolutionarily young and environmentally stressed forests. Most of our regional knowledge of old

1e not

is anecdotal and with all-pervasive human disturbances in the region, few if any, unequivocal examplgs exist
Recent intensive plot sampling of 52 old undisturbed stands, located from the Adirondacks to hern
Maine, are used to document the characteristics of old-growth spruce and northern hardwood forests ese
studies quantify the age structure, stand structure, dead wood, and dynamics of extant undisturbed re nants
These data have been combined with theories of forest development, site-specific histories, and presefflement
surveys, to typify the nature of northeastern "old growth" spruce and northern hardwood (Korests
Ecologically the "old growth" condition is characterized by large-scale (stand) stability as reproductioffiequals
mortality and growth equals decay. Even when developed without catastrophic disturbances, the smaflrscale
(plots) are dynamic and have relatively high mortality. Several quantifiable criteria of northeast¢imn "old
growth" are evidence of lack of catastrophic disturbance, average individual longevity of about 20 &ears,
evidence of replacement of tree generations, and accumulation of dead wood about equal to living ¥ ‘tmass
\
Difof od quath
._,;:— oo, VIV G280- SURVEY OF OLD-GROWTH FOREST IN MASSACHUSETTS |
. dorm inees 7 S0/, nox . Og— |
. s o e \M’(D;QV er ot Dr. Peter W. Dunwiddie |
MiodGenophT st , Massachusetts Audubon Society
. \cte SUCCESs ol Gpecie s |
A two year study was undertaken to_identify and map old-growth forests in Massachusetts. Sta "i were
mapped, and summary data were collected on their physical characteristics, composition, and struct I from
0.1 ha plots. Thirteen stands greater than 5 ha have been located in the Berkshires, which collecti H'I total
about 142 ha. These stands are generally dominated by hemlock and mixed hardwoods, with thi oldest
individuals in excess of 250 years. Most are located on steep slopes (35-45°). Their inaccej sibility,

combined with the relative undesirability of hemlock for lumber, most likely account for the presg
of these old-growth remnants.

Twenty-five plots were marked and sampled to provide a baseline for tracking long-term changesiis
stands. Data on the canopy and understory trees, deadwood, herbaceous layers, soils, and site chara
were gathered. Only 1-4 plots were sampled per stand, and were located to include trees typical of
canopy individuals found in the stand. Thus the data may not represent the overall character of ea
The results of this work may be useful to other investigators interested in locating suitable sites for (§
New England old-growth forests.
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SAMPLING GUIDELINES FOR OLD-GROWTH FORESTS IN THE MIDWEST

Stephen R. Shifley and Richard C. Schlesinger
U.S.D.A. Forest Service

-gfowth forests in the Midwest occur in tracts ranging from a few to a few hundred acres in size. As
¢ ffiesources are directed toward understanding the unique features of these old forests, there will be more
vifinities to inventory the vegetation on these areas and to compare the observed composition and
re with other old-growth and second-growth forests. Such comparisons are meaningful only if the
Ing procedures are sufficiently sensitive to detect differences that are of practical importance. Based
iled inventories of five upland old-growth tracts in Missouri, Indiana, and Illinois we explore several
igal and statistical issues relevant to inventorying old forests. This paper examines the relation between
plng intensity in old forests and precisions of estimates for (1) species richness/diversity, (2) various

measyies of stand density, and (3) coarse woody debris. Sample size guidelines are offered to aid in
detectfng tract differences of a specified magnitude. Effects of plot size are discussed, and some practical
aspecfs of inventorying Midwest old-growth forests are addressed.
|
GENETIC VARIATION IN OLD-GROWTH RED SPRUCE
Thomas A. Hulleberg and Robert T. Eckert
Department of Natural Resources and Genetics Program
University of New Hampshire
Red spyuce (Picea rubens, Sarg.) has been shown to have low genetic variation compared to most conifers.
Howeyer, this result is based on sampling in second-growth forests, with a history of strong harvest
pressu s We investigated the allozyme variation in six populations of old-growth red spruce, which have
devel !' ed and matured free of such pressures, under the hypothesis that they are refuges of greater genetic
varial I”' .
Baseﬁ n analysis of 14 loci, the combined old growth have a mean percent of polymorphic loci of 49%
(95% Iriterion), compared to 32% for second growth, but virtually the same mean number of alleles per
locus|(lll.7) and direct count heterozygosity (8.2%). Rare alleles were detected approximately ten times more
frequ;c ly in the old-growth samples than in second growth. Old growth also showed high homozygosity
(Fis = 8.10).

protected populations of eastern old growth are small and isolated. This raises the issue of
managgment to prevent loss of variation through inbreeding and genetic drift.
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LICHEN DIVERSITY AND STAND CONTINUITY IN THE FORESTS
OF NORTHERN NEW ENGLAND AND WESTERN NEW BRUNSWICK

Steven B. Selva
Division of Natural and Behavioral Sciences
University of Maine 1
|

The epiphytic lichen flora of a forest becomes richer over time, with a disproportionate number ¢ \|| ‘ rare
species restricted to very old stands. Using the methods of Francis Rose in Britain, the continuity of ce-
fir, northern hardwoods and northern white cedar stands in northern New England and weste
Brunswick are being assessed using indices of ecological continuity that are based on the number of s
lichen old-growth forest indicator species found at each site. Of particular interest is the suggesn u that
lichens in the Order Caliciales might play a central role. Commonly called the "stubble lichens" ! ,
of their small size, the species in this group are frequently overlooked, hence underreported: Of the rty-
five species that [ reported for northern Maine (The Bryologist 91:2-17), twenty-three represent new
records for the state; and nineteen of the thirty-three species recorded at Mount Carleton Provincial " #k in
New Brunswick are new records for the province. Many of these Caliciales species are known onlj from

ancient forest sites, where they share their microhabitats with few other species.

ASSESSING POPULATION AND HABITAT VIABILITY OF SPECIES
DEPENDENT ON OLD GROWTH FOREST IN THE GREATER FUNDY ECOSYSTE}

Stephen Flemming and Harry Beach
Canadian Parks Service

Brunswick) to assess population and habitat viability of Pileated Woodpecker, Marten, and Northe

l
Research is now under way in the Greater Fundy Ecosystem (Fundy National Park and are i JNew
Squirrel, three species dependent on old growth forest. ‘ |

Forest canopy and structure of roosting, nesting, and foraging habitat will be documented. These val '\| é will
be translated into identifiable stand components at the landscape level. A habitat viability assessmg t will
be made with the aid of a SPANS GIS system. ‘

In Autumn 1993, we will run a preliminary population viability analysis (using VORTEX). Expef ‘|| enced
woodpecker, marten, and squirrel biologists will assist us in identifying information deficiencies th Illi could
affect the validity of the initial simulation. This will serve to guide subsequent research on pop ‘atlon

|

dynamics, home range, and dispersal.
4m its

iil él’VlCC
dmon
ement

This research will provide a better understanding of the potential for Fundy National Park to mai
faunal diversity in the face of landscape change. It will lay a factual base for the Canadian Parks
to participate in land use planning in the Greater Fundy Ecosystem and Fundy Model Forest. In a
it will help test assumptions underlying wildlife protection provisions of New Brunswick forest mang
planning.
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SMALL-SCALE NATURAL DISTURBANCE REGIMES OF TEMPERATE
AINFORESTS IN SOUTHEAST ALASKA: IMPLICATIONS FOR MANAGEMENT

Robert A. Ott
University of Alaska

Ing biological diversity requires maintaining not only species, but also natural ecological processes
# landscape. Therefore, understanding natural disturbance regimes is important where maintenance
gical diversity is a management concern. The temperate, coniferous rainforests of southeast Alaska
aracterized as having a high frequency, low-intensity disturbance regime. However, the degree of
ance is highly variable across the landscape, and it can change quickly and at small scales, apparently
nse to changes in topography, drainage patterns, and other factors. The amount of forest area in
fleaps was estimated to be 4.0 to 12.6% for western hemlock-Sitka spruce forests, 23.1% for a western
ak-Alaska yellow cedar forest, and 33.7% for a western hemlock-Sitka spruce-Alaska yellow cedar
lg. Within hemlock-spruce forests, mean canopy gap area was 30 to 69 m” and median canopy gap

#s 23 to 52 m®. Within hemlock-spruce forests, the order of gapmaker types from most common to
d@mmon was: snapped, 54.5 to 94.7%; uprooted, 5.3 to 27.3%; dead standing, 0.0 to 15.7%; and

leaniﬁ 0.0 to 9.1%. Gapmakers tend to fall downslope and into existing canopy openings because those
portiong of trees crowns facing downslope or into a canopy opening grow larger. The importance of coarse
wood debris as a rooting substrate for hemlock and spruce appears to increase as the moss groundcover

aggs. Variations in disturbance. regimes appear to define, at least in part, the various plant associations.
ins in scale and intensity of natural disturbance regimes of southeast Alaskan forests suggest that
anagement strategies will have to vary accordingly if these disturbance regimes are to be emulated

THE GRID-BLOCK-RADIUS SYSTEM:
A STRATEGY FOR LANDSCAPE-SCALE MANAGEMENT

Gordon Kenyon and Arthur McKee
Oregon State University

One 0|I| the most difficult and contentious issues facing the land planner is that of reserves; their size,
i »”n connectedness and their fraction of a working landscape. The process of succession also causes
45 of early-successional ecosystems to change into states other than that for which they were
ghed. A dynamic method of management, called the grid-block-radius system (GBR), is described
tilizes a large-scale grid. This method provides great flexibility in allocating the amount and
succesgiional stages of reserves as well as distributing them in time and space. With GBR, adjacent cells of

il have counter-rotating "cropping" or "cutting" radii whose rate of rotation is determined by the
| fraction of the landscape in "old-growth" reserves, the amount of time required to reach an "old-
{' state, and the nature of the other crops in the rotation. The geometric structure of GBR allows the
of the reserves to move through time and space in a manner which connects not only the entire
pe but also the gene pools of endangered and low-density species. GBR may also be useful in the
gement of reserves on the Continental shelf. -
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SYMPOSIA SESSION 21 -- Conservation from Global Perspectives in Working Landscapes ||

ANNAPURNA CONSERVATION AREA BIODIVERSITY CONSERVATION DATA
PROJECT: A NEW INVENTORY EFFORT FOR NEPAL

Dorothy J. Allard
King Mahendra Trust for Nature Conservation and
The Nature Conservancy

The Annapurna Conservation Area (ACA) occupies 7000 square km. in north-central Nepal and is alproject
of The King Mahendra Trust for Nature Conservation. Ecologically diverse, its habitats range from fllacier-
filled valleys and snow-capped peaks over 8091 m. high, to lush subtropical valleys. Over 40,000 i beople
reside in the villages of ACA, and trekking tourism brings in 40,000 more each year. The manafiement
strategy employed in ACA is unique in Nepal. Involvement of the local people in decision-making]land in
strategy implementation has been critical to the Trust’s success. Now, a new effort is being undfrtaken
aimed specifically at the conservation of biodiversity. Funded by The World Wildlife Fund with thnical
assistance from The Nature Conservancy, a team of Nepalese scientists has begun a one-year inve u‘lu to
document the flora, fauna, and ecosystems of ACA. The Nature Conservancy’s Biological and Consd I ation
Data system (BCD) is being used on a trial basis to manage the information collected. These data ‘| ill be
used to assist in making management decisions. It is hoped that the project will provide a model for imilar
activities in the future in other parts of Nepal. ‘

EVALUATION OF THE FLOODING REGIME OF THE PANTANAL
WITH LOW RESOLUTION SATELLITE IMAGERY

Thomas Stone and Peter Schlesinger
Woods Hole Research Center

The largest freshwater wetland in the world, the Pantanal, is located along the upper Paraguay Ri “- and
includes parts of Bolivia, Brazil and Paraguay. The region is poorly known yet is one of the largest b reding

areas for waterfowl globally. Because the region is large and because the wetland area can change By tens

of thousands of km® from the wet season to the dry season we have chosen to use a time series 1!. low

resolution imagery from the NOAA AVHRR satellites to map the extent of the flooding.

Paraguay river system can vary by eight-fold. We have found a maximal flooded area in early Ju |!|| 1988
of about 40,000 km’ and a minimal flooded area of about 5,000 km? in mid-September 1990. We foulid that

the area of open water varies from about 17,000 km? to about 2,000 km?.

From the 1988 to 1991 satellite data that we have now, it appears that the flooded area of thejlupper

Future work will include similar processing of additional NOAA satellite imagery and comparing the : el data
with other maps and ancillary data. Also we anticipate focusing on additional specific regions defined|luring
field work in the Pantanal in late January 1993.
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EMERGING STEWARDSHIP OF NATURAL AREAS IN
CENTRAL AND EASTERN EUROPE

Brent Mitchell and Jessica Brown
Atlantic Center for the Environment

At thiff| point in history, Europe faces new threats to the quality of its rural landscape and natural areas, at
the .I!‘. e time that it is creating new opportunities for transboundary cooperation. Recent political and
econofjnic changes in Central and Eastern Europe have resulted in growing pressures in the form of
priva {ation of lands, industrial development, and increasing tourism and second-home development from
the | st. In Western Europe, integration into the European Community is accompanied by changes in
transpdrtation and agricultural policies which, along with the spread of urbanization and second home
devel{ipment, have major implications for land use in rural areas. While governments have traditionally been
the legd actors in land use management in Europe, private organizations are poised to play an increasingly

imporfant role through advocacy, public education, negotiation and long-term stewardship of natural areas.

Dcsp IF our different systems, European and North American conservation professionals have much to learn
from [lach other in the field of countryside stewardship. This paper will report on a field project (underway
durin February-September 1993) on the role non-governmental organizations (NGOs) are playing in the
i . . . e . .
manapement of working landscapes in Western and Eastern Europe. This qualitative study will survey
i';i; side stewardship practices in each country, against the background of national and European
||\l unity policies, and will focus on examples of innovative approaches to stewardship where NGOs are
}i\li a leading role. It will explore the potential applicability in Europe of relatively new techniques being

used I\i NGOs in the United States and Canada (such as voluntary agreements with private landowners and

cons i ation easements), and vice versa. Geographic scope of the overall study will include organizations
wot ~!'| g in Germany, France, Switzerland, Austria, Czech Republic, Slovakia and Hungary. This paper will
focugfiprimarily on Central and Eastern Europe. .

Betsy Harrison Gagné

|
*
| MANAGING NATURAL AREAS IN HAWAP'L: CHALLENGES AND SOLUTIONS
{ Hawaii Natural Area Reserve Commission

Alll jii not paradise in Hawai’i. Since humans arrived over 1500 years ago, the Hawaiian flora and fauna has

facef increasing pressure and is not the most endangered in the United States. Over 90% of the native land
-"I- are endemic. More than half of the original bird species are gone; of the remaining 70 species, 30
are gndangered. Nearly all Hawaiian species and their associated natural communities are threatened by

dis tive non-native plants and animals, fragmentation, habitat modifications, or human impacts.
| |
In l!‘ 0 the State Legislature created the Natural Area Reserves System. To date, nineteen reserves totalling
ove |‘ 110,000 acres have been dedicated, representing more than 78 (or 43%) of all recognized communities

hav l been set aside.

The|challenges of managing this program are large: initial stewardship efforts have focused on surveys,
prigfitized management plans and non-native species control. The Natural Area Partnership Program is a
ne | state program providing 2:1 matching funding for protection efforts on private lands of natural area

||| e quality. Although this bioregional partnership approach to enhance the effectiveness of all land
mai ; gement agencies, attention needs to focus on better integration of the non-biological aspects of
congervation.
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NATURAL DIVERSITY MANAGEMENT AND THE LIFE CYCLE OF AN
ALASKAN BOREAL WHITE SPRUCE ECOSYSTEM:
INSIGHTS FROM BONANZA CREEK LTER

Dr. Glenn Patrick Juday
Department of Forest Sciences
University of Alaska

Productive white spruce forest occupies about 2.7 million ha or about 5.8% of the total Alaska borea| forest
of 46.2 million ha (total of productive and marginal forest). Research underway on the Bonanz reek
LTER is aimed at understanding the life history strategies of upland white spruce that produce these [tands.
White spruce, the potential terminal species in upland succession, is confined to reproduction from “: and
is markedly less efficient and flexible in reproduction compared to its hardwood tree comp ptitors.
Reproduction of nearly pure stands of white spruce is effectively limited to the glide path of its

I ed, a
probability density function around the parent tree generally limited to about 200 m except }ll uring
exceptional seed crop years. White spruce reproductive requirements are contradictory to some defree: it
requires intense stand-replacing fire but parent trees must survive nearby to allow seed producti lh and
dispersal. White spruce is a superior competitor against its hardwood associates later in its life ¢ ”! le by
producing refractory litter that inhibits element cycling and lowers soil temperatures.

|
Unlike the humid boreal environment of eastern and central North America, much of interior | aska
experiences a semi-arid climate and is characterized by complex topography and varied landfo l“ in a
largely unglaciated region. In interior Alaska it appears that white spruce reproductive effort is d" land
timed to place seeds into upland environments produced by stand-replacing fires. Burned sites su p}" a
favorable seedbed characterized by warmed soil, reduced organic layer thickness, and low vegftative
competition. Upland, white spruce-dominated stands are made up of only one, two, or three .H!.
representing seedlings that were successfully established in the limited period of time after stand-re acing
disturbance characterized by elevated soil temperatures, elevated nutrient availability, high radiant ftergy,
and acceptable levels of vegetative competition. A 102-tree sample of white spruce basal and breast [feight
bole sections indicates that over 90% of the trees belong to a cohort that originated in the mid 7805
following a fire. The second cohort appears to have originated about 8 years after the first, probabl | from
the next abundant white spruce seed crop. A complete sample of white spruce basal disks from 0.5 H}f near
Bonanza Creek also represents two cohorts. All white spruce seedlings originating following the 1983{[Rosie
Creek Fire belong to either the 1983 or 1987 seed crop. Compared with its hardwood tree competitors " hite
spruce experiences a longer life span allowing it to take advantage of successful recruitment ti fed to
infrequent and stochastic environmental cues.

Natural areas managed to perpetuate the upland white spruce ecosystem require properly timed ! and-
replacing fires. Producing the required conditions in small, isolated reserves will be difficult.
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THE UNIQUE GEOLOGY AND ECOLOGY OF THE NIAGARA ESCARPMENT --
A UNESCO WORLD BIOSPHERE RESERVE

Phil S.G. Kor, Steve Varga and Jarmo V. Jalava
Ontario Ministry of Natural Resources

The 715 km long Niagara Escarpment is the most prominent landform feature in southern Ontario. Its ridges
and ify deep valleys have been shaped by differential erosion acting on the cuesta’s Paleozoic carbonate
rockslll This cuesta sustains an ecological corridor noteworthy for its rare carbonate cliff, rim, talus and
bedrk plain communities; its calciphiles; its 1000 year old Eastern White Cedar cliff forests; and its
latitughinal trends from Tulip-tree deciduous forests to Jack Pine boreal forests. The outstanding scenic,
biolgffical and geological values of the Niagara Escarpment were recognized in the 1970s when the
prov ':i cial government created a commission and a plan encompassing 1,370 square km, with nodal parks
linkefl by natural corridors. In 1990 the area was declared a World Biosphere Reserve. Up to 1992, 46 life
and dirth science sAreas of Natural and Scientific Interest (ANSIs) have been surveyed along the escarpment.
‘l inventories found high concentrations of rare flora and fauna, numerous provincially rare vegetation
compfjunities, such significant geological features as relict shore caves and karst, and evidence of catastrophic
subgfacial floodwaters. The reports contribute to consistency in the overall management of the multi-agency
parky|system and serve as natural history guides for the general public.

THE FORESTRY SECTOR IN RIO GRANDE DO NORTE
Maria Anxiliadore Gariglio

The ocial and economic importance of forestry in Rio Grande do Norte is highly significative in genetration
of j i‘io (6,400 direct and 53,000 indirect) and profits for rural producers (15% of monetary profit). Its

partjfipation in the energetic balance is really important as a source of primary energy for industries and
domestic use.

Thellpresent availability of forestry resources is high in most parts of the State, except for the region of Natal
(o l' 30% if the original cover is left). In other regions the forests cover 51% (2.5 millions ha) of the State.
ei sresent consumption of forest products equals 1.4 million m*/year for charcoal and firewood, and more
that§|0.15 m*/year for poles and commercial wood.

!! State forest ecosystem conservation is problematic and is not assured. The different vegetation
I

assifciations protected by law are disappearing continuously, reducing native fauna.

In i der to organize and control the use of forestry products, a diagnosis of the forestry sector was prepared
andlicritical areas and themes were identified as a basis for a broad Forestry Development Plan for the State.
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PRESERVING THE REMAINING NATURAL AREAS OF VIRGINIA’S
LOWER PENINSULA: A REGIONAL CONSERVATION PROJECT

Kennedy Clark and Christopher Clampitt
Virginia Department of Conservation and Recreation

A multi-year conservation project began in 1989 for the Lower Peninsula of Virginia, a rapidly urba I“r
i

by the inventory project. Information from the inventory and conservation planning projects is also ti
used to guide environmental review of proposed development projects in and near the natural areas,
completion of the conservation planning project, one natural area in each locality was selected 4s a
demonstration site for earnest protection efforts. State and government agencies and a local land [frust
participated in these initial protection projects. Continued attempts to preserve the regjon’s remaining na
areas through land protection and environmental review are meeting varied degrees of success.

PALEOECOLOGICAL APPLICATIONS FOR CONSERVATION BIOLOGY

Ann Dieffenbacher-Krall and George L. Jacobson, Jr.
Department of Plant Biology and
Institute for Quaternary Studies
University of Maine

While the methods used by paleoecologists have expanded the potential dimensions and means of gathepy
data for ecological analysis, the contributions of paleoecology are not limited to ecological concey
Applied paleoecology can answer many questions for conservation biology including: How and whenl|[iii

Paleoecology provides a means to measure quantitatively past events that affected plants, expanding the tjjn
period and the study area beyond what is possible by traditional ecological methods.

Conservation biology can directly use the techniques of paleoecology to provide data upon which decisi
concerning selection and management of preserves can be based. Paleoecology can provide crit
information for assessing the conservation potential of a site, including its usefulness as a corridor for
future migration of rare taxa and whether it is prone to rapid vegetational and assemblage destructifj
Management and prescribed burning plans can be developed based on knowledge of the origin and g
maintenance of particular modern communities.
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THE BALCONES CANYONLANDS CONSERVATION PLAN:
PRESERVING HABITAT ISLANDS IN AN INCREASINGLY URBAN LANDSCAPE

David D. Diamond and Larry D. McKinney
Texas Department of Parks and Wildlife

Kim Ludeke
Natural Resources Information System

gxas Hill Country is experiencing continuous, relatively rapid population growth. The region also
conta |‘| many unique natural communities and endemic species, including federal listed threatened and

pered species. Protection of these unique natural features in the face of development pressure is a
ation challenge. The Balcones Canyonlands Conservation Plan is one attempt to provide for
gment while conserving endangered species within a functional, working landscape. This Habitat
Consefvation Plan seeks a regional Section 10(a) permit under the Endangered Species Act for the Austin/
Travig) County area. The plan was developed by an executive committee including state agency,
develgpment, conservation, and private landowner representatives. Originally, seven listed species were
g for protection, including five cave invertebrates and two birds. On-going research has revealed that
4]l additional rare species, including invertebrates, salamanders, and plants may be present within the
|poundaries. The large number of individual species of concern highlights the need for a landscape-
ipproach toward preserve design. The current design is a blueprint that concentrates on conserving
al communities within which both listed and non-listed species are protected.

NATURAL AREAS CONSERVATION: PUBLIC EDUCATION

Robert H. Gray
Battelle Pacific Northwest Laboratory

ylto communicate with and involve the public in environmental decisions have increased nationwide.

The - Department of Energy’s Hanford Site in southeastern Washington State was originally established
to prodice plutonium for the war effort and now, ironically, serves as a wildlife refuge and research natural
area. ) blic outreach efforts at the Site have drawn on a broad spectrum of communications media. These
have ijicluded technical articles (open literature and symposium publications, annual and topical reports);

info -U tion brochures; video productions; interactive exhibits; presentations at scientific, technical, civic and
miblic meetings; and proactive interactions with the news media, and local, state, federal, and other
5. In addition, representatives of local communities operate offsite sampling stations in Hanford’s
ental monitoring network, and Native Americans are involved in studying cultural resources,
fisherigs, and other issues. All major environmental programs, such as the current multi-year effort to
fuct past radiological doses to offsite human populations, are conducted with open public participation.
gentation describes Hanford’s public outreach efforts, our successes and failures and lessons learned,
| vides a model that could be used with other environmental initiatives such as natural areas
conseryation.
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CONSERVING THE NATURAL AREAS OF MAINE’S ISLANDS

Annette Naegel
Island Institute

Off the coast of Maine there are over 3000 islands and ledges creating an invaluable assemblff
ecological, cultural, and historic resources. These islands support significant wildlife populations as|j

diverse human communities. Nearly one third of these islands are less than a few acres, one thifgl have
residences on them, and the remainder enjoy pristine natural habitats.

Recognizing the diversity among the islands was the premise for creating the non-profit organizationjIsland
Institute. This conservation based organization is dedicated to seeking balance for the islands’ futurefso that
the diverse needs of the cultural and natural communities are met.

One way this goal is being accomplished is through inventorying and assessing the islands’ ecglogical
resources. By developing this framework, informed land use decisions are made.

The Island Institute has worked cooperatively with private landowners, conservation organizationsjisland
communities and state agencies to develop long term management practices for the Maine islandsfjon the
basis of scientific natural resource assessments. This paper will describe several examples wherngin this
process benefitted the conservation of island resources.

Results of collaborative efforts include the voluntary protection of old growth hardwood stangls, the

preservation of seabird habitat, and the continued management of productive island forests.

USE OF WETLAND MITIGATION FUNDS FOR PRESERVATION
OF HIGH QUALITY WETLAND SITES

Andrew M. White
John Carroll University

William L. Hudson
Ohio Department of Natural Resources

Pymatuning Wetland in Ashtabula County, Ohio, is a globally threatened (G-3) community of fen [fiprings,
marshes and shrub/swamp forests. It contains 20 Listed Ohio plants, one proposed Federal Endg
mollusk (Pleurobema clava) and may contain other Ohio Listed mollusks and fishes. Underjjprivate
ownership, the wetlands were imperiled by existing gas, oil and gravel mining options.

We will describe a precedent-setting, cooperative program between ODNR-DNAP, The Cleveland
TNC, a Private Developer and Concerned Citizens to utilize mitigation funds for purchase and mang
of this wetland and adjacent buffer.

Millions of dollars are spent annually to mitigate permitted wetland losses. Most are used t
mitigation wetlands of limited ecologic value. We will discuss a step-by-step case history of the Pynja
preservation effort which will prove instructive to organizations wishing to utilize this funding sqf
natural areas protection.
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Critil elements of the program include the consideration of exotics control and buffer management as
enha i ement; reimbursement of a private organization for land purchase; isolation of hydrology functions
ora and fauna values; involvement of private citizens; the program’s attractiveness to developers; and

from jf
I e e . . " .
g quality indices to justify the preservation of unique wetlands to mitigate low quality wetland losses.

Uuse ofl

WATERSHED PROTECTION: EPA’S APPROACH

Janet D. Pawlukiewicz
U.S. Environmental Protection Agency

gliis a growing consensus that today’s water pollution and habitat degradation problems can best be
| by following a basin-wide approach that takes into account the dynamic ecological, social, political
onomic relationships at play in individual watersheds. The U.S. Environmental Protection Agency
calls this the Watershed Protection Approach. The approach incorporates risk-based problem
fication, broad stakeholder involvement, and integrated action tailored to address threats to human
il ecological communities, and desirable uses of the water.

gession will focus on EPA’s efforts to align its programs to support watershed management. Formal
thed-based partnerships are integral to such programs as the National Estuary Program, the Clean Lakes
, the Great Lake Waters Quality Initiative, the Gulf of Mexico Program and the Chesapeake Bay

In addition, EPA provides regulatory, technical, and financial assistance for nonpoint source
on abatement, water quality assessment and monitoring, water quality criteria and standards, wetlands
gion, effluent discharge permits, wellhead protection, underground injection control, comprehensive
ground water protection, and drinking water protection.

PRESERVING BIOLOGICAL DIVERSITY IN THE ADIRONDACKS’
CHAMPLAIN VALLEY: A GIS APPROACH

Michael L. Pressman
Department of Landscape Architecture and Regional Planning
University of Pennsylvania

The (I

amplain Valley of Essex County (NY) has been called the gateway to the Adirondacks. This
I pe, lying within the 6 million acre Adirondack Park, is comprised of rolling farmland interspersed
rested hillsides, quaint but economically depressed hamlets, historic structures, residential homes, and
Wested Adirondack foothills. The Champlain Valley is quite distinct, however, from the rest of the

dacks. Productive farmlands, an extremely high percentage of private land, its location on Lake
I\I lain, and its proximity to the cities of Plattsburgh (NY) and Burlington (VT) make this region unique.
!

approach, relying heavily on satellite imagery, will identify those lands needed to help preserve
” cal diversity in this working landscape. Keystone and indicator species will be identified. Habitat
I ments for these species will form the basis for the identification of land in need of protection.
gonal effort will target those rare and sensitive species and communities whose preservation would not
tured through the keystone and indicator method. A connected habitat system of nodes and corridors
¢ identified. Finally, both regulatory and non-regulatory strategies to achieve habitat protection will
estigated and analyzed.

A GI
biolo
requi
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CONSERVING WETLAND COMMUNITIES IN MERRIMACK RIVER BASIN
IN NEW HAMPSHIRE
Mark Kern
U.S. Environmental Protection Agency
Current Activities. Since cumulative wetland losses impact our outstanding wetlands as well as g 1" less
valuable wetlands, there is a need to establish priorities within the Merrimack basin. EPA is helping event
valuable wetland losses before they occur by gathering information, setting priorities and assisting local
officials to protect some of these valuable wetlands. This paper provides an overview of EPA’s currefjt non-

regulatory activities in the basin as well as possible future directions. Our current work can be broke | down
into the following categories:

Mapping wetlands and adjacent land use |
Identifying priority wetlands with the aid of a computer model l
Working with the New Hampshire Natural Heritage Program i
Giving these maps and other information to local officials and regional planning agencig
Protecting important wetlands

Future Directions. First, we will continue to work with local officials to protect and watch over im / 'o rtant
wetland systems. Thus, we expect to focus much of our future work on implementation. Second, |‘| ould

RN .

like to begin tracking specific wetland losses from New Hampshire and Corps permit on a GIS syst m. In
time this would provide us with an understanding of cumulative losses to wetland systems that ‘I‘ ed a
permit. Third, we plan to consider not only wetland values, but risks to wetlands and streams. For e «“'l ple,

a stream system near a major highway interchange surrounded by erodible soils would likely be at fireater
risk than some other sites. Both value and risk should help us determine the urgency for protection. I'i'!. ally,
we plan to work with the Heritage Program to complete more site specific work on exemplary comm ities.

ECOLOGICAL RESTORATION OF A FLORIDA STATE PARK
IN AN AGRICULTURAL LANDSCAPE

James A. Stevenson
Florida Department of Natural Resources

longleaf pine and wiregrass surrounded by lands managed for agriculture and silviculture. e first

.
prescribed burn to be conducted in a Florida State Park, occurred at Falling Waters in 1970. ,!‘l tning

season prescribed fires have restored the uplands by suppressing oaks and increasing the native <:: asses.
Seepage slopes and stream-side vegetation are also being restored with lightening-season fires. Exo i trees

and shrubs are controlled with herbicide and fire. A system of sinkholes and caves are protcd by

restricting visitors to elevated boardwalks. Other projects include girdling pines and oaks to open the I}- anopy

and create snags and increasing the gopher tortoise population.

|
|
|
|
|
|
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E MYCORRHIZAL FACTOR IN PRAIRIE RESTORATION: RESPONSE OF THREE
LITTLE BLUESTEM POPULATIONS TO MYCORRHIZAL FUNGAL
INOCULUM FROM A SINGLE SOURCE

Roger C. Anderson and Karl J. Roberts
Department of Biology
Illinois University

In prigirie restoration, the use of seeds from non-local sources has been of concern to restorationists. In this
stud the specificity between mycorrhizal fungi and little bluestem obtained from three localities was
examjned. Seed for this experiment was obtained from three sources (1) a commercial source in Kansas,

) II d Ridge State Forest (SRSF), Mason County, Illinois, the site from which the experimental soil was

obtaiy ed and (3) Sand Prairie Scrub Oak Nature Preserve (SPSO), 32 km southwest of SRSF. Plants were
gro l in three substrates (1) autoclaved soil, (2) autoclaved soil to which a mycorrhizal fungal-free sieving
of nof -autoclaved soil was added, and (3) non-autoclaved soil. All plants grown in non-autoclaved soil were

colos ' ed by mycorrhizal fungi, whereas none of those grown in the other substrates were_colonized. Plants
grow from Sandridge seed produced more biomass than those grown from Kansas seed (X + SE, Sandridge
= 0.4 + 0.04g, SPSO = 0.49 + 0.03g, Kansas = 0.37 + 0.03g). For plants from all sources, those grown
in noff-autoclaved soil (0.27 +0.02 g) produced less biomass than plants grown in autoclaved (0.58 + 0.03g),

or aufpoclaved plus sievings (0.59 + 0.03g). The results provide no indication of a host-endophyte specificity.

WETLAND AND STREAM PRESERVATION AND RESTORATION IN
METROPOLITAN PORTLAND, OREGON

Anthony L. Laska and Michael C. Houck
‘ The Wetlands Conservancy

The aciﬁc Northwest is a magnet for persons seeking open space, natural areas and world-class outdoor
recrej tlonal opportunities. Development pressure in the Portland metropolitan is responding to a projected
popula tlon increase of one-third within the next 20 years. The state-mandated Urban Growth Boundary calls
for i || ill which can impact remaining urban natural areas. In this "working landscape", The Wetlands
Cons rvancy, a nonprofit 12-year old land trust, together with its Urban Streams Council, preserves and
proteg I its Oregon wetland and riparian habitat through education, research, first-hand field experience and
wetld | d acquisition. TWC owns approximately 60 acres on which we sponsor work parties and host tours.
We |"| rticipate in and sponsor public forums on wetland topics, submit public testimony and give illustrated
presé i tations. Experienced volunteer professionals direct our property management work. In response to
incregsing public needs, we are organizing a program to provide direct pro bono field consultation to those
whosfl questions and problems call for professional assistance. Our Urban Streams Council has embarked
on :“ tershed-oriented restoration efforts in partnership with Youth Conservation Corps, state, local and
fede II: agencies and educational institutions. Work in target streams serves as a demonstration project for
progigm expansion.
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UPDATE ON THE ASSESSMENT OF INVASIVE WEED PROBLEMS
ON NATURE CONSERVANCY PRESERVES NATIONWIDE

John M. Randall
The Nature Conservancy
University of California

Invasive week problems on preserves managed by The Nature Conservancy were assessed with site
and a national survey. Ninety-three of 122 (76%) stewards contacted replied, reporting week proble

235 preserves in 46 states. Over 240 species were cited as problems and many of them outcompete ative
species and/or significantly alter communities they invade. Problem species include a moss, !I erns,
gymnosperms and flowering plants of a wide variety of life forms ranging from annual herbs to |“I

isits
$ on

tnnial
herbs, floating, emergent and submersed aquatics, vines, shrubs, understory trees and canopy trees. T n“! arix
spp., Centaurea spp., Phragmites communis, Ailanthus altissima, Robinia pseudoacacia, Alliaria pe !“ plata
and Lythrum salicaria were among the most widespread and serious problems reported. A database ‘ hking
the species reported, preserves where they are problems, threats they pose at the site, and control mhods
used against them was developed from the survey replies. The database will be updated at 2-year in rvals
and will facilitate the transfer of information on weed biology and control between stewards.
UPDATE ON THE ASSESSMENT OF INVASIVE WEED PROBLEMS
ON NATURE CONSERVANCY PRESERVES NATIONWIDE

Paul Reeberg
National Park Service

The Western Region of the National Park Service has developed the Fire Monitoring Handbook, w iH is
a standard protocol for the monitoring and documentation of prescribed fire behavior and effects. Thee are
four levels of monitoring:

Level One: Fire Reconnaissance
Level Two: Fire Conditions/Behavior ‘
Level Three: Immediate Postfire Effects !
Level Four:  Long-term Change }

\

The handbook provides a formal system to document that the burning conditions and fire behavior fmain

within prescribed ranges, that burn objectives have been achieved, and that long-term trends are folwed.

This information assists managers in the refinement of prescriptions when objectives are not met or long-term
undesirable trends occur, and to identify areas for research. |

In support of the implementation of the handbook, data forms, software, and training courses havf| been
developed. The program begins its fourth year, with a database that is 77% complete.




ALIEN FOREST INSECTS AND DISEASES IN EASTERN NATIONAL PARK
SERVICE UNITS: IMPACTS AND INTERVENTIONS

Keith R. Langdon and Kristine D. Johnson
National Park Service

Alienfforest insects and diseases present a difficult challenge to managers of natural areas and to the National
Park ervice mandate of preserving native biodiversity. Alien organisms have a severe and long-lasting
impag} on forest ecosystems because the host trees lack genetic resistance and natural predators and parasites
are "w dom effective in control. National Park Service policy allows for control of alien forest pests by
varioj || methods, but impacts on non-target organisms are an overriding concern.

Grea moky Mountains National Park is a 209,000 hectare International Biosphere Reserve renowned for
its n ber of tree species and for the largest expanse of old growth forest east of the Mississippi. This paper
examjmes some significant alien insects and fungal diseases that attack eastern U.S. forests. Specific impacts
at G Nv Smoky Mountains National Park are noted, along with management strategies and monitoring
systefls. National Park Service areas work closely with other agencies and private landowners in addressing
these|problems, and several successful programs have been established to exchange information and
coopgfrate in monitoring and control of several major pest species, such as: balsam wooly adelgid, gypsy
moth{iDutch elm disease, dogwood anthracnose, hemlock woolly adelgid and butternut canker.

IMPACTS OF ANTHROPOGENIC CONTAMINANTS ON VEGETATION
AND GROUND-WATER CHEMISTRY IN A NORTHERN ILLINOIS FEN

V.A. Nuzzo
Native Landscapes

Illinois State Geological Survey

B.R. Hensel

\

S.V. Panno, K. Cartwright, and 1.G. Krapac

\

|

‘ Science and Technology Management Inc.
gy g

Residgntial development within the watershed of a fen-wetland complex has resulted in encroachment of
grou | water borne anthropogenic contaminants into three high quality fens. Groundwater samples were
colle

jed from peat and marl, and from sand and gravel aquifers, and analyzed for inorganic constituents.
Dens Iy, percent cover, and height were recorded for narrow-leaf cattail (Typha angustifolia L.) and hardstem
bul ’ (Scirpus acutus Muhl.) in 1m* quadrats coincident with groundwater samples. Community data were
colle ed within 0.25m’ quadrats located stratified random within each fen.

Cont inant plumes originating from septic systems of houses adjacent to the fens are enriched in Na, Cl,
NO,, nd TDS, and have higher specific conductance and alkalinity values, than uncontaminated areas of
the faps. Cattail density increases significantly as Na, Cl, CL/SO*, NO® and TDS concentrations increase.
Bul h density is independent of water chemistry levels, but decreases significantly with increasing cattail
densi ‘I Contamination appears to favor cattail invasion, which subsequently leads to displacement of
bul ||| . Fen vegetation has been almost completely replaced by cattail within the affected area. Local
hydrggeologic conditions and artificial drainage channels may limit movement of contaminated groundwater
thro i gh the fens, and thereby protect portions of the fens.
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ANALYSIS OF RESIDENTIAL DEVELOPMENT AND EFFECTS
ON NATURAL AREA MANAGEMENT

Carol G. Andersen and Wayne C. Zipperer
U.S.D.A. Forest Service

The urbanization of rural landscapes for recreational homes adjacent to natural areas may seriously in
the ecological integrity of these areas. To determine the effects of the development on a natural arfa

, We
conducted a land-use analysis of Jackson, New Hampshire, a rural community adjacent to the Presi ll ential
Range of the White Mountain National Forest. The analysis was conducted by interpreting ” aerial
photographs from 1954, 1966, 1978, and 1987, and using GIS. Over this 33 year duration, commercil and
residential development increased by 265%. Development initially occurred within the level topografthy of
the riparian habitat. By 1988, development extended up the mountainsides and outward to the i\ ional
Forest boundary. Suitability analysis of physical features indicated that development may directy and
indirectly influence water quality, habitat quality, natural resource management practices, and visual reg u‘rces
of the working landscape.

50-YEAR VEGETATION CHANGES ON THE TIONESTA
SCENIC AND NATURAL AREAS
Russell S, Walters
U.S.D.A. Forest Service
The Tionesta Area was purchased in 1936 to preserve an example of the virgin hemlock-beech climax [forest.
This 4,131 acre tract is an uncut remnant of a forest type that once covered 6 million acres of the All geheny
Plateau in Pennsylvania and New York. Changes in understory vegetation observed over the past 5( |; ears
are primarily the result of browsing by a large herd of white-tailed deer and by strong winds resulfjng in
extensive areas of blowdown. The frequency rates of ferns and beech have remained constant over thél years
while those of striped maple, red maple, eastern hemlock, and birch have increased. Red maple, gastern
hemlock, and birch populations have fluctuated widely during the last 20 years, as cohorts germinatgf and
died. Beech comprises over 70% of the advance reproduction taller than 1 ft.; beech, birch, and Hiriped
maple make up more than 97%. White-tailed deer browsing eliminated hobblebrush before 1952 #hd no
doubt contributed to the loss from the understory of sugar maple and white ash.
PRESCRIBED BURNING IN THE URBAN INTERFACE
FLORIDA CASE STUDIES
Walter M. Thomson
Florida Department of Natural Resources
Florida’s natural landscape has been severely fragmented through a myriad of human impacts, most regtently
urban development. A majority of the vegetation types dominating these ecosystems are fire adaptgd and
require periodic fires for their perpetuation. The continued use of prescribed fire as a management || | has
and will continue to offer new challenges to the land manager in states with burgeoning human populjtions.
This presentation offers techniques in planning, public education, smoke management, site prepafation,
ignition procedure and other methods that have perpetuated the use of prescribed fire as a managemefit tool

in Florida.
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SUCCESSION FOLLOWING THE 1974 WATERFALLS CANYON FIRE,
GRAND TETON NATIONAL PARK, WYOMING

Kathleen M. Doyle, Dale L. Taylor, William J. Barmore Jr.,
Dennis H. Knight, Richard Wallen and James M. Benedict
University of Wyoming and National Park Service

Pernfanent plots were established in a chronosequence of coniferous forest stands differing in time since fire
and re severity. Vegetation changes and breeding birds were sampled during five different years between
1974l and 1992. Despite faster growth rates of Pinus contorta, Picea engelmannii has been the most

sucggissful pioneer tree species in both the moderately and severely burned sites. In the moderately burned
Abies lasiocarpa is only slightly less important than P. engelmannii because more individuals of A.
grarpa survived the fire. In the severely burned site, P. contorta is second in density to P. engelmannii.
and bird species richness has increased in the moderately and severely burned areas. Plant species
yess increased 50-100% due to the addition of intermediate and late-successional species. Woodpeckers
Ified in abundance, especially black-backed and northern three-toed woodpeckers. The permanent plots
fye studied, established by Grand Teton National Park, are important in understanding succession in the

Marc D. Abrams
School of Forest Resources
Pennsylvania State University

position and structure were studied in mature mixed-oak valley floor forests and in similar forests
sively logged between 1936-1946 in central Pennsylvania. These data were analyzed in relation to
gitlement forest composition and historical fire records to investigate temporal variation in Quercus
jtment versus accelerated succession of more shade tolerant species following logging. Presettlement
il floor forests in the study area were dominated by Quercus alba and Pinus strobus. Recurring logging
fire between 1780-1900 associated with charcoal iron furnace activity increased Quercus and decreased
!:} dominance in second-growth forests established during that period. Specific areas used for charcoal
fis still exhibit arrested succession to this date, possibly due to toxic levels of micronutrient. Between

1989 the total area burned by wildfire throughout Pennsylvania decreased by > 99% (from >400,000
3,500 ha per year). The decreased influence of logging and fire this century facilitated recruitment
fer successional Acer and Prunus species in Quercus forest understories. Logging of forests in this
flion rapidly accelerated the rate of obtaining canopy dominance for these later successional species.
iodiversity consequence of process is the conversion of species rich, mixed-oak forests to near
mondgultures of maple or cherry.
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HABITAT MANIPULATION OF THE FEDERALLY ENDANGERED
SMALL WHORLED POGONIA, Isotria Medeoloides

Alison C. Dibble
Department of Plant Biology and Pathology
University of Maine

Small Whorled Pogonia, Isotria medeoloides, is one of the rarest orchids in North America. Populfitions
throughout its range have exhibited recent decline, possibly due to shading with forest succession. !i: two
sites in southern Maine where hundreds of individual plants have been marked and monitored for 4l least
six years, we removed 35% basal area of trees and 35% herbaceous/shrub cover over a portion ‘! the
monitored population. We anticipate that added light at the forest floor will lead to an increase in }!L ber
of emergent stems, leaf whorl diameter, flowering, and fruiting; we hope the apparent decline [fn the
population will be reversed. In a related experiment, we have prepared an 8x20 m artificial treefall U at
each site near the selective cut and within the known populations to encourage recruitment or re-eme ”!_

from dormancy.

A BOTANICAL SURVEY OF THE BOWL RESEARCH NATURAL AREA

Lee. E. Carbonneau and Sarah D. Allen
Normandeau Associates, Inc.

The Bowl Research Natural Area is a 206 hectare old-growth forest in the White Mountain National [fforest
of New Hampshire. Elevations range from approximately 580 meters along Wonalancet Brook tq{|1215

meters at the summit of Mt. Whiteface. Vascular vegetation in four Ecological Land Types (ELTs) |h the

Bowl was characterized in quantitative plots and during qualitative meander surveys. Several micro f bitats

within the ELTs, including sidehill seeps, ledges, canopy openings, and a well-travelled trail we li also
inventoried. The vegetation structure and species composition for each ELT and microhabitat are de 'il ibed.
A total of 93 species were recorded, including the state-protected plants Dicentra canadens “ and
Cypripedium sp. Eight species found in seeps were observed nowhere else in the Bowl. As expect :- the

greatest number of species were observed at relatively low elevations in ELT 6 (Predominantly Soft i oods
on Steep Upper Mountain Side Slopes with Deep Bouldery Colluvium), where the greatest varifity of

microhabitats occurred.

HABITAT CHARACTERISTICS OF Trollius Laxus Ssp. Laxus (SPREADING
GLOBEFLOWER) IN A CENTRAL NEW YORK CONIFER SWAMP

" Andra Leimanis and Donald J. Leopold
College of Environmental Science and Forestry
State University of New York

Trollius laxus ssp. laxus (spreading globeflower) is a rare species of calcareous fens and conifer swa i ps of
the Northeast. Loss of habitat due to development is the greatest threat to T. laxus. Even with pro ‘ ection
from development, habitat succession may further threaten this species. Literature mentions that pop ; tions

of T. laxus decline as shade increases, but no studies have substantiated this suggestion. Our study l“l done
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