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BEVERLY AGLER received her M.S. degree and is continuing her teaching position at the College of
the Atlantic. RANDALL BOONE received his M.S. in Wildlife end has begun his Ph.D. on a new GIS
project under Dr. Krohn. MUSTAPHA EL IIAMZAOIII graduated with a M.W.C. degree and has begun
his Ph.D. progrsm in Parks and Recreation in the Department of Forest Management. DONALD KATNIK
completed his M.S. progrem and is now working for the Wyoming Game and Fish Departmeot. BRUCE
LAIIBER is registered at Cornell University and is working on his Ph.D. TAMIA RIJDMCICY has
moved to Leverett, Massachusetts where her husband has obtained a position. MATTIIEW VANDER
HAEGEI{ is working as a wildlife biologist for the U.S. Forest Service after receiving his Ph.D. He is
stationed in Ormo, Maine and working on the ecology of neotropical migrants. Two new graduate r€search
assistants were admitted in September. They are SIEPIIEN DITCHKOIIF and TI{EODORE CIIAPIN.
In April at the College of Forest Re-rcurces Honors Banquet, Milill\IE IIORNE received a 'Speciel
Recognition Certificate.' She has completed 45 years of dedicated service to both the Meine CFWRU and
the Departnent of Wildlife as their Administrative Assistant.
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PROJECT REPORTS

ET{DAI\GER,ED AND THREATENED SPECIES:

FINBACK WHALE PHOTOGRAPHIC IDENTIFICATION METHODOLOGY
IN THE WESTERN NORTH ATLANTIC

B. A. Agler
J. R. Gilbert

J. R. Gilbert, Chaiqperson
W. A. Halteman
W. E. Glanz
W. B. Krohn

Personal Funding
College of the Atlantic
Allied Whale Watch

l) Describe and develop techniques to identi$ individual finback whales

Investigators:

,4dvisors:

Cooperators/
Projea
Support

Objeaives:
photographically.

2) Compile a catdog using the three major collections of photographs of
finback whales from the Gulf of Maine.

3) Test the validity of matching photographs of finback whales.

SCOPE: Currently neither the numbers, stock affinity, nor population differences in different parts of the
Atlantic are known for the finback whale Balaenoptera plrysalis. This project attempts to evaluate methods
for identifying individual finback whales as a first step toward obtaining e reliable mark-resighting estimate
of population size.

PROJECT STATUS: All requirements for the degree of Master of Science (in Wildlife Managemeirt) were
completed in August 1992. An abstract of the thesis follows:

This thesis examinss the uses and value of photographic identifrcation of individual fin whales
(Balaenoptera plrysalus) based on data from the North Atlantic Fin Whdes Catalogue. Individual fin whales
within the Gulf of Maine were identified using the shape of the pigment pattern, dorsal fin and acquiled
scars. Photographs of 537 individual fin whales were contributed by eight organizations. Some 58% of the
fine whales'in the Catalogue were resighted within the same field season, and 39% were sighted during more
than one field season. A total of 107 (2O%) individuals were resighted in more than one of the six regions
within the Gulf of Maine. Of these, only 30 (6%) werc sighted in both the northem and southern Gulf of
Maine. These photo-identification data from the Gulf of Maine were evaluated for usefulness in estimating
the population parameters of fin whales.

The ability of observers to compare sets of photographs and use them to identifr individual fin
whales varied significantly among the four experience levels examined. The distinctiveness of markings
formd on an aninal and the qualily of the photographs affected an obseryer's score. The ability to identify
individual fin whales from a variety of photographic media was evaluated for five experienced observers.
Five types of responses, including three types of errors, were defined and discussed. To correct for these
errors, a revised version of the Petersen capture-recapture estirnator was developed.

The revised Petersen capture-recapture estimator was used to adjust for errors made
photographically identifying fin whales. These corrected estirnates were compared with the results of the
Petersen estimate and Bailey's binomial model. The Petersen estirnate and Bailey's binomial nodel both



greatly overestimated population size when resighting rates were < t2O individuals (60% of the second
sample) and underestimated population size when resighting rates were > 175 (88%) individuals. The use
of the corrected estimates is recornmended when resighting rates are < l2O (60%) individuals.

I examined the type, location, causes and longevity of scars 6 : 803) on 218 fine whales seen for
) I year to determine their reliability as cues for photo-identification studies. Linear scars were the most
common scar type (found on 157 whales; 72%), whrle circular scars were second (1l l whalas; 5l %). Scars
occurred significantly more often on the back of a whale (70%). New scars appeared on 101 (46%) whales,
and 199 (15%) scars disappeared from 75 (34%) whalas." Scars appeared, then disappeared on6 (3%)
whales, while scars faded slowly on 79 (36V0). The sources of scarring on fin whales included rope.s (55;
25%), boats (34; 16%) and lampreys (25; I t %). Mean mini6u6 longevity of scars was 3.32 years; m€an
maximum longevity was 4.54 years. Marks caused by parasitic copepods, Penella spp., disappeared quickly
(1.20-3.40) years; propeller scars lasted longast (5.264.03 yean). Overall, scars help confirm the identity
of an individual, but should be us€d in conjunction with other natural markings for identification of an
individual.

ANALYSIS OF FACTORS AFFECTING POPULATION VIABILITY OF BIRDS

Investigators: M. Chilelli
J. R. Gilbert
B. criffith
W. B. Krohn

U.S. Fish and Wildlife Service -
Region 8, Office of Research Support, WO

1) Assess the utility of computerized population viability rnalysis (PVA) in
predicting the fate of small populations of wildlife species.

2) Use PVA to rank type.s of species by their susceptibility !o extinction
based on life history strategy, population size, and environmental
variation.

SCOPE: PVA only assigns a probabiliry of extinction under e specified schedule of vital ra0es and temporal
variation. Because extinction and persistence are both possible, the fate ofa single species or eingle
endangered population can neither validate nor reject PVA predictions. Thus, dthough the PVA process
appears reasonable, il is difficult to assess how meaningful the predictions are on a situation specific basis.

To issess the utility of PVA, we will conduct PVA for generalized types of organisms that include
several specias. PVA predictions can then be compared to the actual fates of a number of small populations
of a particular type of organism. If PVA provides reasonable estimates of the actual proportion of
populations that become extinct, then validity of the modeling process will be zupported. If PVA fails to
predict the proportional fates ofactual populations, the analyses may identiS types ofcriticd input data
neoe-ssary !o improve the accuracy of future PVA.

After identifying the conditions under which a PVA is effective, we will use stochastic simulation
modeling to evaluate extinction probabilities of birds by life history strata.

PROIECT SMTUS: A final report is being prepared and will consist of 3 sections:
l) Assessing the success of translocations of wild turkeys, shartrtailed grouse, and bighorn sheep by

comparing simulation and actual translocation based models. We us€d 3 simulation dels
(RAMASage, GAPPS, and TRANSLOC) to predict potential success of translocations.

Cooperators/
Projea
Support:

Objeaives:
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2) TRANSLOC: simulating the fate of translocations. This computer model, written in FORTRAN,
was developed for this project to simulate the dynamics of small populations of birds (wild or
translocated).

3) Analysis of faclors affecting population viability of birds. Three bird strata have bee,n selected,
depicting various life history strategies. Stratum I consists of birds that are lale breeders (25
years), long-lived (15-40 years), monogamorxi, with low productivity (x fledglings/pair 5i2.0).
Strah,rm 2 consists of birds that first breed at year I and are monogamous. Strato 3 consists of birds
that first breed at year I and are polygamous breeders. Simulations have bee,n conducted, covering
a range ofvital rates, variances on those rates, and founder population sizes. Specias groups will
be ranked according to susceptibility !o extinction.

FUTURE PLTIJMS: This report will be submitted in November 19912 ta U.S. Fish and Wildlife Service,
Region 8, Cooperative Research Units Center.

ANALYSIS OF FACTORS AFFECTING POPULATION VIABILITY AND
REINTRODUCTION ATTEMPTS FOR FISHER AND OTHER MAMMAIS

IN ACADIA NATIONAL PARK

Investigators: J. R. Gilbert
M. Chilelli
A. O'Connell
B. Griffith
W. B. Krohn

U.S. National Park Service -
Acadia National Park, Bar Harbor, ME
Regional Office, Boston, ME

U.S. Fish and Wildlife Service -
Region 8, Offico of Research Support, WO

Estirnate the risk of extinction for sm"ll free-ranging or reintroduced populations
of mammals across a range of reproductive strategies, home range sizes, and area
use patterns.

Objeaiw:

SCOPE: Escalating habitat fragmentation suggests that native wildlife populations will become increasingly
restricted to.disjunct habitats in the future. The role of National Parks in providing relatively unexploited
habitat patches will increase. Habitat patches will contain smaller populations of witdlife species than large
contiguous areas of habitat, and the,se reduced populations will be more susceptible io extinction due to
stochastic events. Addition of suitable habitat area to parks may be impossible. Therefore, effective
evaluation of the ability of National Parks to sustain viable populations of wildlife species requires 2
analyses. First, estimates of extinction probabilities for small populations of various species are needod;
and, second, estimates of success rates of reintroduction programs used for restoration after local extinction
are neoessSry.

PROJECT STATUS: Data on reproductive strategy, home range size, area use patterns, and survival and
fecundity rates have been compiled from )650 references to field studies of population dynamics in
rnernmals. Three strata were selected (with representative species) that are of special mmagern€,lrt concem to
Acadia National Park (fisher, blsck bear, bog lemming).

Cooperators/
Projea
Support:



Invustigator:

Advisors:

Cooperators/
Projea
Support:

Objeaives:
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FUTURE PLANSz The risk of extinction (e.g., 5O% probability extinction in 50 years) will be estimated for
each of the 3 representative species 'confined' to a range of habitat fragment sizes. Various enhanc€m€nt
strategies (e.g., introductions) will also be simulated for each stratum. Populations will be simulated using
TRANSLOC (an on-site developed simulation program). Based on these simulations, species groups will be
ranked according to the potential for Acadia National Park to retain viable populations. The frnal report will
be completed September 1993.

CONTAMINANT BURDENS AND REPRODUCTIVE RATES OF
BALD EAGLES BREEDING IN MAINE

L. J. Welch

W. B. Krobn, Co*hairperson
R. B. Orven, Jr. Co-chairperson
T. A. Haines
K. C. Carr, Ex-officio
C. S. Todd, Ex-officio

U.S. Fish and Wildlife Service
Maine Cooperative Fish and Wildlife Research Unit
Maine Department of Inland Fisheries and Wildlife

l) Determine the production level of all known pairs of bald eaglas brceding
in Maine.

2) Evaluate relationships ef qoltrminant residues in blood samplas from
nesting bald eagles with regional variations in eagle productivity, variable
trophic status of the adults, and contaminant residues in prey from that
area.

3) Delermine correlations between mercury residues in feathers and prey
items to blood levels of mercury in nestlings. kvels will be compared to
individual nest sile and regional productivity.

4) IdentiS the occurre,rce and residue levels of environmental contaminants
in unhatched bald eagle eggs.

5) Determine the current deviation of eggshell thickness from the

'precontaminant' era standard.

.6) Determine correlations anpng contaminant residue levels in tissue sanples
obtained from eagle carcasses 0o time of exposure (age of the bird) and
regional variations in productivity.

SCOPE: In 1978, the bald eagle was classified as an endangered species in Maine arrd 42 of the other
contiguous states, and threatened in the Remaining 5 states. At that time environmental contaminan0s were
shoum to be adversely effecting many of the eagle populations. Currently, Maine bald eagles have

reproductive rales 1540% lower than all other North American populations, and it is believed that
contsminents may still be rasponsible. Past studie.s of Maine's eagle population have found uniquely high
levels of contaminants in unhalched eggs.

This study includes all known pairs of bald eagles in Meine. Aerial zurveys are conducted to
determine site occupancy and nesting status. Nonviable eggs and nestling blood and feather samples will b€

collected snd analyzed from all possible sites.

PROJECT STATUS: The second and final field season has been completed and a total of 129 nest sites have
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been visited. Collections included 158 blood samples from 107 productive nests, and 12 nonviable eggs. A
total of 161 eaglets were banded. Breast feathers were collected from the eaglets and prey items were
collected from in and around each nest site. Fish and water samplas were collected from 6 lakes to look at
variability in mercury levels.

Blood, egg, and feather samples from the 1991 field season have been analyzed. Prey remains have
been identified for both the 1991 and 1992 seesons. Reproductive histories and production levels heve be€Nr

determined for all territorias sampled.

FUTURE PI-4NS: Blood and eggs samples from the 1992 field season will be erralyzd by USFWS Petuxent

Analytical Control Facility. Feather, fish, and water samples will be analyzrd by the USFWS Field Station
at the University of Maine. Target date for project completion is August 1993.

FISIIER.IES RF^SOTJRCES :

COMPARISON OF TWO STREAM HABTTAT ASSESSMENT TECHNTQITES
IN THE WHITE AND GREEN MOUNTAIN NATIONAL FORESTS

Investigator:

Ad.visors:

Cooperators/
Projea
Suppot't:

Objeaives:

D. B. McKinley

J. R. Moring, Chairperson
W. B. Krohn
J. D. McCleave

U.S. Forest Service -
Green Mountain National Fore.st, Rutland, VT
While Mountain National Forest, I:conia, NH

(l) Determine what level of sarrpling segments provides usable estimetes
compared to current procedures of sampling e,ntire streams.

@ Measure habitat shifts by juvenile Atlantic salmon following changes in
fish densities.

SCOPE: Habitat surveys are sn integral part of the fisheries management pro$am on the U.S. National
Forests (NF). These s;urveys are used to quantifr existing hsbitat conditions, identify liniting factors,
prescribe enhancement rneasures (where feasible), and integrate fish habitat management conoerns with other
proposed land usas (timber, recreations, etc.). This information may b used to develop prescriptions at
both the NF level and project planning levels. The focus of the fisheries progruns in the White and Green
Mountein NF is Atlantic salmon restoration. At present, knowledge of existing habitst capability of most
forest streams for this species is faidy general in nature and, in many instances, is unknonm. There is a
need to determine this capability, dong with the identification of opportunitie.s !o enhance limiting
conditions, where feasible. Therefore, there is a need for intensive habitat suneys on most of the steems on
both National Forests. The technical subcommittees for both the Merrimack and Connecticut River Atlantic
salmon restoration progams have recommended a methodology o be utilized by the Forest Senice for these

surveys. This methodology is based on one developed in Maine and cost estimates range from $1166 !o $621
per kilometer ($750-$1,000 per mile). Altemative \vays to improve habitat survey efficiency need to be
explored, especially in light of limited funding for the entire program. One approach which needs to be
invastigated is the use of representative reaches, whereby the habitat data collected within sample sections of
these reaches are assumed to be represeniative of the entire reach. If this approach is feasible, a larger
amount of stream niles could be zurveyed for the same amount of money.
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PROJECT STATUS: All field work has been completed. A Final Report was issued in January 1990. The
investigator has taken a position with the U.S. Forest Service and succe.ssfully defended his M.S. thesis in
January 1991.

FUTURE PLTWS: We are awaiting the submission of the final thesis copy.

POPULATION STUDIES OF MAINE INTERTIDAL FISHES

Investigator:

Cooperuors/
Projea
Suppon:

Objeaives: 1) Identiff environmental conditions associated with arrival and departure of
fishes in the intertidal zone.

2) Identifr and quanti$ algal and food associations ofintertidd fishes.
3) Develop a species checklist of Maine tidepool fishes.

SCOPE: Intertidal fishes are unique rnembers of the intertidal ecosystem. Tidepools serve a nursery
function, and young of economically important offshore fishe.s utilize tidepools as refuges and nurseries.
Because of specific algal and habitat associations, these fishes can be zusceptible to environme,ntal
contaminants in coastal waters, both of a direct and indirect nature.

Surveys since 1979 have identified 23 specias of tidepool fishes in Maine. The movements of the
rock gmnel have been examined in marking studies, and algal associations and food habits of lumpfish and
Atlantic seasnails have been quantified. Three study pools on Schoodic Peninsula have been studied since
1981, and work has also involved the first description of rock gunnels as the first intermediale host of the
digenean flt*e, Cryptocotlc lingua.

PROJECT STATaS: Experiments with movements of juveirile grubbies, shorthorn sculpins, and lumpfish
are ongoing. New frmding has allowed us to examine in defail the fish communities of wo coastal
tidepools. In addition, several papers have been submitted in 19912 and two seminars were presented.

FWIIRE PUINS: Work dealing with intertidal movemetrts of sculpins will continue in 1993, along with
experiments on Atlantic seasnail feeding aod innovative fish marking techniques. At least two papers ere
planned for preseirtation. Additional manuscripts are being prepared.

MOVEMENTS AND SPAWNING SUCCESS OF DISPLACED LARGEMOUTH BASS

J. R. Moring

University of Maine

M. A. Cartwright

J. R. Moring, Chairperson
W. E. Glanz
J. G. Trial

Maine Department of Inland Fisherie.s end Wildlife
Penobscot County Conservation Association

Investigator:

Advisor:
Cooperuors/

Projea
Suppon:
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Objeaive: To measure movements and document fuqming behavior of displaced largemouth
bass in two lakes.

SCOPE: Little is known of the movement patterns of largemouth bass in boreal environnents. In
particular, it is not knoum whether displaced bass are able to retum to original points of capture or, if so,
how quickly they are able to return. ln addition, the angling searon is open during the spawning season for
bass. There is evide,nce for smallmouth bass that, when the adult is removed from the nest and eggs or fry
are unprotected, nortality can be extremely high. There are no studie,s concerning largemouth bass,
particularly in boreal waters. Radio tags will be placed on captured largemouth bass to determine
movements during qpawning times and non-spawning times in two lakes, Webber Pond and Cobbosseocontee
I:ke.

PROJECT STATUS: All field work has been completed and date analysis is underway. There appean to be
a difference in homing su@ess (retum to the point of initial capture) betrveen the spawning season and mid-
sunmrcr (non-spauming), between the large and the small lake, and between fish displaced immediately after
capture and fish held in a boat livewell prior to displacement.

FUTURE PL/NS: Data analysis and writing will continue in fall end winter. M.S. thasis completion is
expected by May 1993.

DOWNSTREAM MORTALITY OF ATLANTIC SALMON SMOLTS
IN THE PENOBSCOT RIVER, MAINE

Investigator:

.4dvisorc:

Cooperators/
Projea
Suppott:

Objeaive:

A. M. Vanderpool

J. R. Moring, Chairperson
W. E. Glanz
I. L. Kornfield
J. D. McCleave
J. G. Triel

U.S. Fish and Wildlife Service - NAFRL
Association of Graduate Stude,nts

Atlantic Salmon Federation

To documer, ,6" liming, routes, and mortality in downstream migrating smolts of
Atlantic salmon in the Penobscot River, Maine.

SCOPE: The Atlantic salmon restoration progf,am has high natural visibility and priority. Yet, returns to
United States rivers have been quite low, averaging only 0.6% from smolt to returning adult in the
Penobscot River, Maine, and only O.2 ta 0.3% in the Merrimeck and Connecticut rivers of southern New
England. This excessive mortality can occur during the doumstrean passage of smolts in the river, in the
estuaDf, and on the high sees. Of these, the downstresm portion may be the least difficult to ass€ss.

This project tracks radio-tagged smolts from their upstream release site to the lower Penobscot River.

PROJECT STATUS: Initial field worlc in Spring 1990 encountered numerous iechnical problems with radio
tracking and fish counting equipment, yet seven fish were tagged; five were monitored. Speeds of nigrating
smolts were rapid and quickly outdistanced tracking boats, though one salmon was followed 10 km
downstrean. Salmon migration data were obtained, though the validity of numbers is unknown because of
problems with fish cormters. Selmon smolts reared in 1990 were of sufficient lengths for internal tags, but
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of inzufficient weight. Most tagged salmon had to be, of necessity, two-year-old smolts.
A new videotape counting rrnit was borrowed from the Atlantic Sea-Run Salmon Commisslea an6

was used with one of the self-release ponds at the West Enfield facility, along the Penobscot River, to track
migration times of stocked smolts in 1991. New, srnaller iags, externally attached, were used with one-year-
old smolts in Spring 1991, and tracked by airplane. Movements were rapid in April, but minimal in May.
Some fish were tracked around dams, but most contacts ceased prior to fish reaching the lower river, either
due to battery failure or predation. Four papers and one seminar were prasented. The investigator has take,n

a position with the West Virginia University Cooperative Extension. The M.S. thesis was defended in
March 1992.

FUTURE PI'4NS: We are awaiting the submission of e finsl thesis copy.

UPSTREAM MIGRATION OF ATLANTIC SALMON IN THE PENOBSCOT RTYER

Investigator:

,Advisors:

S. L. Shepard

J. R. Moring, Chairperson
I. L. Kornfield
J. D. McCleave

Bangor Hydro-Electric CompanyCooperuorc/
Projea
Support:

Objeaive: To document and correlate environmental factors influencing upstream movements

of Atlantic salmon.

SCOPE: Even with adequate fish passage facilities, upstream-migrating adult Atlantic salmon are delayed by
each dam. However, it has not been documented whether part of these delays may be due to environrentel
factors zuch as streamflow. Using radio telemetry, this project correlates the moverent patterns of salmon

with measurements of environmental parameters.

PROJECT STATUS: Salmon have been tagged and monitored in 1990, 1991, and 1992. Analysis of data is
underway.

FUTURE PUNS: An M.S. thesis is expected in December 1993.

REFINEMENT AND TESTING OF THE HABITAT SI,IITABILITY INDD(
MODEL FOR ATLANTIC SALMON

Investigator:

,4dvisors:

D. A. Moreau

J. R. Moring, Chairperson
D. L. Parrish
J. c. Trial
H. B. Dowse



Cooperators/
Projea
Suppon:

Objeaiws:

U.S. Fish and Wildlife Service - NAFRL
Penobscot County Conservation Association
New England Salmon Association

1) To incorporate low-flow data into the existing Atlantic salmon Habitat

O. van den Ende

J. R. Moring, Chairperson
W. E. Glanz
J. c. Trial

U. S. Fish and Wildlife Service - NAFRL
Maine Atlantic Sea-Run Salmon Commission

To docume'nt the source and extent of predation on juvenile Atlantic salmon by
freshwater fishes in the P€Nrobscot River.

Suitability Index (HSI) model.
2) To measure habitat parameters for adult cover, and test a model.

SCOPE: Habitat Suitsbility Index models are commonly usd for evaluating habitat capacity to zupport
various species of anirnpls and to use in conjrmction with mitigation projects and environme,ntal assessments.
The current model for Atlantic salmon is non-functionel because several aspects of habitat need to be
included and tested. This project incorporates existing low-flow hsbitat information and reasures and tests
habitat data for adult holding areas.

PROJECT STATUS: Data on adult holding areas were collected from observations of Atlantic salmon on the
Dennys River, near Dennywille, Maine during sururrer 1990. Beceuse of the relatively low numbers of
salmon entering the smaller rivers in Maine, additional measureme,nts of salmon were made in streams in
New Brunswick in August 1990, and during May-October 1991. All field work has been completed and the
model has been developed. Thesis writing is underway, and the investigator has taken a position with the
Vermont Cooperative Fish and Wildlife Re.search Unit.

FUTURE PI-INS: M.S. the,sis completion is expected in December 1992.

FISH PREDATORS OF ATLANTIC SALMON IN THE PENOBSCOT RIVER

Investigator:

,Mvisors:

Cooperffiors/
Projea
Suppon:

Objeaive:

SCOPE: Several species of freshwater fishes, particularly chain pickerel, smg|lneuth bass, and fallfish, ffe
known to prey on juvenile Atlantic salmon. Survival of Atlantic salmon from smolts to rehrrning adults
sverages 0.6%, or less, in the Penobscot River. Part of this mortality is likely due to predation by
freshwater fishes, either on juveniles or on smolts on their donrnstream migration. This project docume,nts
the exte,nt and source of this predation by fishes in the Penobscot River.

PRAIECT SDITUS: Spring 1992 collection of chain pickerel and smallmouth bass was hampered by
abnormally cold water temperetures that kept predators insctive during the period of smolt migration.
Nevertheless, feeding of smolts by pickerel was documented to mid-June.

FUTURE PL4NS: A serie.s of laboratory experiments is planned for fall 1992 thart will examine the role of
water temperature on oonsumption rate of smolts by bass and pickerel. If needed, additional examinatieas sI:
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M.S. thesis completion is expected in May or

SUSCEPTIBILITY OF ATLANTIC SALMON SMOLTS TO PREDATION
BY DOUBLE-CRESTED CORMORANTS

Investigator:

Advisor:

K. S. Hockett

J. R. Moring, Chairperson
W. B. Dowse
W. E. Glanz

U.S. Fish and Wildlife Service -
WO, Federal Aid

Cooperators/
Projea
Support:

Objeaives: To document the response availability of salmon smolts to potential avian
predation.
To lest the retention of the lesmed re.sponse by hatchery+ultivated
Atlantic salnon.

SCOPE: Double-crested cormorants are known predators of Atlantic salmon smolts. Survival of Atlantic
salmon from smolts to returning adults averages 0.6%, or less, in the Penobscot River, and part of this
nortality msy b due to predation by aquatic birds during the downstream migration. This project
documents the susceptibility of smolts to in-river predation by cormorants and other bird predators and
whether the avoidence response is lost in the continued abseirce of cover.

PROJECT STATUS: I-aboratory experiments are underway and will continue until winter 1992-93. Atlantic
salmon firy were obtained fron Craig Brook National Fish Halchery and are being held in experimentat tanks
at the University of Maine.

FUTURE PLANS: M.S. thesis coryletion is expected by May 1993.

1)

2)

DAILY

Investigator:

,Mvisors:

Cooperuors/
Projea
Suppot't:

Objectives:

AND SEASONAL MOVEMENTS OF SMALLMOUTH BASS

M. B. Cole

J. R. Moring, Chairperson
W. B. Krchn
W. E. Glanz

Maine Departnent of Inland Fisheries and Wildlife

1) To follow daily aod seasonal movements of smallmouth bass in several
lakes.

2> To examine the role of larger bass found in deep watefs.



11

SCOPE: It is believed that a segment of the smallmouth bass population in lakes may be included in
population surveys or may be utili'ing habitat -anaged for other specias. The project involves radio
tracking smallmouth bass in Branch I:ke and Green I:ke to examine daily and seasonal patterns at the time
of spawning, during surlmer, and in the fall.

PROJECT STATUS: The project has just started. Field work is planned for 1993, with M.S. thesis
completion expected in May 1994.

GROWTH, SURVIVAL, AND PERFORMANCE OF STOCKED
AND WILD BROOK TROUT IN LAKES WTTH HEAVY COMPETITION

Investigator:

Advisors:

Cooperators/
Projea
Suppot't:

Objeaive:

C. F. Hartleb

J. R. Moring, Chairperson
J. H. Dearborn
K. E. Gibbs
W. H. Howell
One member to be named

Maine Departme,nt of Inland Fisherie.s and Wildlife
Maine Cooperative Fish and Wildlife Research Unit

To compare growth, survival, and angler return of stocked spring yearling brook
trout aod wild brook trout in waters with heavy coryetition and waters with
limitd competition.

R. B. Boone

R. J. O'Connor, Chairperson
J. R. Gilbert
J. A. Wilson

SCOPE: The State of Maine currently stocks yearling brook trout in bodies of water where angling demand
is high, but where competition from other species (smallmouth bass, yellow perch, white perch, zuckers,
chain pickerel) may make such use cost-ineffective. There are no data on suruival or performance of zuch
s0ocked fish in thase marginal wsters, but this policy is relatively common in southern and ce,ntral Maine.
The study involves a sanpling program in several lake.s to arrrlyzr growth of brook trout end food habits of
trout and competing species over2 scasons.

PROJECT STATUS: This project is just beginning and will continue until 1995. A Ph.D. dissertetion is
expected in May 1995.

HABITAT RESIOfJRCES:

CONSTRUCTION OF A DATABASE USED IN ANALYSES OF
BIRD POPULATIONS AND AGRICIJLTI]RE, WITH A STUDY

OF DENSITY DEPENDENCE

Investigator:

Advisors:
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Cooperuors/
Projea
Support:

American Cyanamid Company
CIBA-GEIGY Corporation
DuPont Corporation
FMC Corporation
Mobay Corporation
Rhone Poulenc

To design and implement a database for use in research investigatingObjeaive:
the relation between agricultural practices and birds, and to determine
if population regulation in birds is associated with life history
variables or pesticide use.

SCOPE: A re.search program was begun to investigate the effect of farming on birds within the contiguous
United States. Avian and agricultural data are available from several souroes, but the data are stored in an
unusable form. To be us€d effectively, the data must be incorporated into a welldesigned database. The
methods used in database dasign are described. Two additional goals were to determine if population
regulation in birds is altered by pe.sticide use, and if regulation in bird populations is associated with life
history variables.

PROJECT STATUS: All requirements for the degree of Master of Science (in Wildlife Managerent) were
completed in December 1991. An abstract of the thesis follows:

Methods used to design and construct the Birds and Agriculture Database are described, and an
example of database design is presented using the U.S. Breeding Bird Survey data set. When users receive
data sets from zuppliers, the data sets are typically in a form that is inefficient to store or aocess on a
computer. Normalization methods are described that yield a database that stores information efficie,ntly and
allows data to be accessed quickly. Detailed descriptions of the data sets in the database are provided in the

appendices. The appendices provide examples of queries that may be usd by rasearchers 0o query the Birds
and Agriculture Database.

Changes in the frequency of density dependence due to pesticide use, and the correlation of density
dependence and r- and K- selection, were determined for lO2 bird speies associated with agriculture.
Evidence exists that density dependence in bird populations is most closely associated with food supply, and

that as food supply decreases, the frequency ofdensity dependence increases. Because pesticides can reduce

the food supply for insectivorous and herbivorous bird species, I hypothasized that species in areas ofhigh
insecticide and high herbicide use more frequently would exhibit density dryendence than species in low
insecticide and low herbicide areas. [n addition, I tested whether or not correlales of r- and K-selection were
related to the frequency ofdensity dependence. Theoretically, species that sre r-selected have de'nsity

independent nortality, whereas K-selected species have density dependent mortality. Population regulations
were determined for U.S. populations of 102 specias of birds, and compared against the life-history variables
reprasenting the correlates that have been predicted !o be associated with r- and K-selection.

No important relation was determined between large-scale pesticide use and the frequency of density
depe,ndence in the birds tested. This may be because food zupply is not related closely !o density
depe,ndence in birds, food may be super-abundant, or the methods used may have bee,n inadequate to identi$
differences.

Of the 10 life-history variables that were correlates of r- and K-selection, and were tested against

the frequency of density dependence, six were significantly correlated (i.e., correlates of development,
variability in climate, body size, and range). The variables were correlated with density dependence in the

direction predicted by r- and K-selection theoty.
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Advisors:

Cooperatorc/
Projea
Support:

Objeaivvs:
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BIRDS AND THE CONSERVATION RESERVE PROGRAM:
A RETROSPECTIVE STUDY

T. B. huber

-R. J.'O'Connor, Chairperson
K. J. Boyle
J. L. Gilbert

Univenity of Maine
U.S. Fish and Wildlife Service -

National Ecology Re.search Center, Ft. Collins, CO.

1) Integrate the Conservation Research Program contract data obtained from
ASCS for the first nine sign-up periods with the existing University of
Maine databanks on bird numbers and national agricultural practices.
Identi$ regions where the CRP data indicate spatially cohesive patterns of
change in agriculture that might impact bird populations. Identi$ the
species potentially affected by means of literature searches and
cooperation with an existing study project in the Wildlife Department.

2) Within these regions, systematically investigate population trends in
selected species, using a 'before' and "sfter" approach within regions
homogenous with raspect to agricultural practice and bird populations at
risk. Control for concomitant changes in nationd populations of birds or
in national trends in agricultural practice by reference to the data from the
parallel retrospective study. Combine the evidence from temporal,
spatial, and species-based evidence ta provide pritnafacie evidetce of
CRP impacts (beneficial and derrimental) on bird populations and to
identiS areas for potential field-based research.

3) Perform more detailed analyses suggested by the synthesis of Objective 2
to determine more fully the need for, and scope of, future field-based
research and to radve, as far as possible, questions raised by FWS
Project Officer in the light of the synthesis.

SCOPE: The Conservation Reserve Program, enacted as part of the 1985 Food Security Act, provides for
financial assistance to farmers abandoning the cultivation of highly erodible soils in favor of land-use
practicas designed to mini6i2e or eliminate soil erosion. Farmers entering the program may obtain lGyear
contracts for land enrolled in the program. Ianrd retired in this way is restricted to approved conservation
practices. Contracts first look effect in 1986 and some 33 million acrcs were enrolled in the first 9 sign-up
periods of the program.

Since as much as 2596 of the cropland in given counties can be retirpd under the CRP, changes in
land use are of a scale thst can have an impact on wildlife associated with agricultural land. This project
zupplements the invastigation into these issues by the National Ecology Research Center by conducting e
retrospective enalysis of bird population data in relation to statistics on the changes brought about on CRP
land. The intention is to document the nature of the spatial and temporal changes in the populations directly
rasulting from the CRP program.

PROJECT STATUS: All requirements for the degree of Master of Science (in Wildlife Management) were
completed in December 1991. An abstract of the thesis follows:

I conducted a retrospective study to investigate the effects of the U.S. Department of Agriculture's
Conservation Reserve Program (CRP) on bird populations. The CRP pays fermers to convert cropland to
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permane,lrt vegetative cover under long-term contracts and is primarily intended to control crop production
and reduce soil erosion. Many species of birds, however, could be affected by the changes in nesting habitat
and available food sources as land in agricultural areas is retired.

I conducted my work using data from several computerized data sets. Bird population data were
obtained from the U.S. Fish and Wildlife Service's Breeding Bird Survey. Statistics on agricultural land use
were obtained from the U.S. Department of Agriculture. Weather and climatic data were derived from
statistics kept by the National Climatic Data Center. These data sets provided county-level estimates of
density for species of birds and of numerous variables, including the CRP, which could influence the
distribution of the,se species.

Some 102 species associated with agricultlrre were selected a priori for study. I lqsted for spatial
correlations of these species' distributions with the CRP and other variables using decision tree
methodology. This method allowed the detection of non{inear effects and interactions of variables in a
straightforward m'nner. These analyses not only indicated which variables were correlated with specias'
distributions, but also identified locations where such correlations existed. Some 31 of the 102 species were
spatially correlated with the CRP, although all of these correletions could be at least partially attributed to
confounding variables.

A consistent geographical pattern of association with the CRP was detected for 12 of the 3l species.
For the 1.0 of 12 species for which sample sizes were sufficient, I tested for population response.s after the
introduction of the CRP. Four species, Western Meadowlark (P = 0.004), Ring-necked Pheasant (P :
0.084), Brown-headed Cowbird (P : 0.099), and Northern Bobwhite (P = 0.139 (showed evidence of
positive population responses after the introduction of the CRP.

THE EFFECTS OF CLEARCUT SIZE ON BIRD SPECIES
RICHNESS AND NEST PREDATION RATES IN NORTIIEASTERN MAINE

Investigator:

Adisors:

Cooperators/
Projea
Support:

Objeaivvs:

T. C. Rudnicky

M. L. Hunter, Jr., Chairperson
R. J. O'Connor
A. S. White

Mclntire - Stennis

(1) Determine how the size and vegetation of clearcuts affect species richness
and structure of the bird comrnunity.

(2) Deterrrine how the size and vegetation of clearcuts and distance to edge
affect predation rates on eggs of ground-nesting and shrub-nasting birds.

SCOPE: The size of a habitat patch can greatly influe,nce the number of species present. While rnany

studies have examined bird communities in forest fragments of different sizgs, little information is available
on the distribution and diversity of birds in clearcuts of different size. Thus, information gathered in this
study will aid in the understanding of species area requirements of early zuccessional birds and will
complement research designed to facilitate wildlife management in dynamic forest landscapes.

To understand bird-habitat relationships it is imporiant to study reproductive sucoess in different
habitats. Placement of the nest (ground or arboreal), its distance from an edge, amount of cover, and size of
zurrounding habitat contribute to nesting sucoess. Most nest predation studies have examined predation rates

along edges and in forests. However, this predation study looks at predation rates in clearcuts as well as

forests and edges. Although the results can only be used as an index to real nest p€dation, they will be
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comparable to other artificial nest studies and will lend insight into the predation pressures experienced by
ground and shrub nesting birds.

PROJECT STATUS: All requirements for tho degree of Master of Science (in Wildlife Managerent) were
completed in December 1991. An abstract of the thesis follows:

The effects of clearcut size on bird species richness and nest predation rates in a forest{ominated
landscape \vers saamined. Forty-five clearcuts, renging in size from 2 to 112 ha and in age from 3 to l0
years post-cut were selected as study sites in eastern Maine. At least IO% of each clearcut was censused

using l-16 fixed radius (50 m) circular plots in May and June of 1989 and 1990. Species richness increased
with clearcut size but the number of species present per plot did not differ significantly over the size range
of cuts. There was some evide,nce of increased richness up to 20 hs. Of the 15 most oommon species in
both years, 10 (1989) arrd 12 (1990) increased in abundance between 2 snd 2O ba, beyond which no
preference for clearcut size was found. Additionally, bird species locations throughout clearcuts were
largely independent of distance from the forest edge.

Predation pressure on ground-nesting birds was estimated by placing artificial nests containing quail
eggs every 15 m on transects perpendicular to the clearcut/forest edge. Nests were exposed for 7 days in
early July 1989 and for 14 days each in June and July 1990. Artificial shrub nests (I-2 m above ground)
were pleced along the forest edge and in the forest interior in July 1990. Predation rstes were significantly
higher for forest nests than for clearcut nests. Neither size of the clearcut nor forest tract size exhibited a
consistent relationship with predation intensity. Distance to edge had no apparent effect on pedation of
ground nests. However, the predation rate of edge shrub nests w&s significantly higher than for edge ground
nests and forest interior ground and shrub nasts. Analyses of data from vegetation surrounding ne.sts re that
cover was negatively correlated with predation rates in forests, and positively correlated in clearcuts.

COMPREHENSIVE MULTIPLE-USE MANAGEMENT STRATEGY
FOR FUTURE RESEARCH AND MANAGEMENT

OF MOROCCAN COASTAL WETLANDS

Investigator: M. El Hamzaoui

,4dvisors: J. A. Sherburne, Chairperson
R. B. Owen, Jr.
J. B. Diamond
J. B. Longcore

Cooperatorsl USAID
Projea
Support:

Objeaives: 1)

2)
3)

Docume,nt the existing data base for five of Morocco's most ecologically
important coastal wetland site.s.

Determine future re,search needs.

Develop a comprehensive msnags6ent strategy including systematic,
continued monitoring of wildlife and human uses, and social acceptable,
technically feasible management options.

PROJECT STATUS: All requirements for the degree of Master of Wildlife Conservation were completed in
December 1991. An abstract of the report follows:

The complex geological history of Morocco has resulted in the remarkable diversity of landscapes
and ecosystems that occur there. Morocco, which lies at the southwestern corner of the westem Palaesrctic
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and forms the northwest corner of Africa coniains avifauna that originates in two faunal zone.s (Blondel and
Blondel 1964). Wetlands are a prominent feature of the Moroccan Atlantic coast. The most important are
the Me1a-7*rga, Sidi-Bourhaba, Khnifiss lagoon, and Soouss-Massa estuaries. They are of extraordinary
importance as wintering, molting, feeding and roosting sites for great numbers of waders and waterfowl
moving between their breeding grounds in northern Europe and wintering areas in tropical west Africa.

The study briefly reviews the present status of and constraints to the managernent of Morocco's
protected areas. The conservation of coastal wetlands is still not advanced in Morocco and the likely causes
of this are discussed. The lack of an effective legal status and an instihrtional rasponsibility, the economic
climate, lack of education and information, lack of trained personnel, and inadequate support by the State
Administration of Eaux et Forets (responsible for the administration of national resources) and the regional
govemments have a negative effect on protected areas. The need for e new govenunent authority called 'the
National Council of Natural Reserves and National Parks' with full responsibility for the manageme,nt of
protected areas is emphasized.

A brief review is given of wintering waders and waterfowl populations, based on inconsistent
counts by observers over a 3O-year period. Five main coastal wetlands sites that are in urge,nt aeed of
protection from the threat of irreparable da-age inflicted by various unmanaged uses (Appendix A) are
discussed in detail.

A comprehensive multiple-use nranagemelrt strategy is designed to address the current situation of
wetland losses and to promote the development of a sound and modern management struchre that would
heh local comnunities to protect remaining habitats for wildlife. The strategy is to meintein the overall
biological and physical importance of coastal wetlands, while ensuring the sustainable and multiple use of
wetland resources. The strategy emphasizes the use of existing rlesources for the development and
inplementation of management decisions.

Six components constitute the comprehensive strategy: 1) scientific asp€cts (including resource and
use inventory); 2) training programs; 3) education and interpretation; 4) financial support; 5) national and
international cooperation network; and 6) community participation.

To respond to the urgent need for rapid assessment of physical, biological and human use for each

site, a procedure to collect data is designed. Because limitd firnds are available fsl management and
mrinterrgnce of all wetlands, a site schere is de.scribed to evslu&te end to establish a priority for protection
of each wetland site.

The comprehe,nsive strategy stresses the need 0o involve local communities in forming and
implementing the management actions. A rearrangenent of the existing inefficient legislation is stressed in
the mrnagement strategy. While waiting for the nec€ssary legislative changes, howev€r, other reasonable
actions that can be implemented are discussed.

THE NESTING ECOLOGY AND HABITAT REQUIREMENTS
OF BLUEBERRY BARREN AVIFAUNA

Investigator:

,Mvisors:

Cooperaors/
Projea
Support:

P. D. Vickery

M. L. Hunler, Jr., Chairperson
W. E. Glanz
G. L. Jecobson
R. J. O'Connor
N. T. Wheelwright
A. S. White

The Switzer Foundation
Maine Chapter of The Nature Conservancy
Maine Department of Inland Fisheries and Wildlife
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Objeaives: l) Identi$ the species composition and relative abundance ofbirds found
nesting on blueberry barrens throughout Maine.

2) Identify the vegetational requirements of birds nesting on blueberry
barrens.

3) Determine the impact of habitat alteration on the avian community on
these barre,ns.

SCOPE: Though blueberry barrens comprise a relatively small part of Maine's total acreage, these areas

form s speciat ecosystem with a distinctive breeding avifauna. At least five species that bred primarily in
this habitet are noted by the Maine Depadment of Inland Fisheries and Wildlife as Endangered or in need of
some level of protection or monitoring. Bird-life has coexisted with blueberry manegement for many
decades, but recent introduction ofherbicides on blueberry barrens has significantly altered vegetation and
appears to have e detrimentel effect on sotrte species nesting in this ecosyslem.

The Ke,nnebunk Plains, an extensive sandplain grassland in southern Maine, was formedy managed

for comrercial blueberry production but has recently been purchased by the State of Maine as habitat for
ref,e and e,ndangered specias. The unique breeding bird community found there has bee,n studied for seve,n

years. Species breeding at this site include: upland sandpiper, horned lark, bobolink, eastem meadowlark,
vesper spaffow, ssyannah sparrow, and grasshopper sparrow. The latter species is a rare nesting bird
throughout New England and is experiencing significant, long-term declines throughout its range.

PROJECT STATUS: For the past nine years I have examined the process of avian habitat occupancy on a
dry grassland in southern Maine. To learn which habitat features are most important to thqse birds, I have

measured bird densities and vegetation on eight large plots (8-24 ha.) that have Ssea menipulated by fire and

herbicide treatments. Not surprisingly, each species occupies slightly different microhabitats described in a
rmique ser of habitat vsriables. For exarnple, breeding densities of Grasshopper Sparows ('4mnodranrc
savannarum), Savannah Sparrow (Passerculus sandwidtensir), Bobolink (Dolichoryx oriziwnts), and Essten
Meadowlark (Sturnella magna), all declined significantly in lots that werp sprayed with herbicide.
Graminoid, forb, and shnrb cover in these herbicide-treated plots were significantly lower than control plots.

To learn if each species' particularly habitat requireme,nts, as identified in our primary research site
in Kennebunk, reflects a broader pattern ofhabitat use and occupancy, I have sampled bird populations and

vegetation at 100 blueberry barrens and dry grasslands throughout Maine. These data will be analyzed and

conpared to the rasults of the Kennebunk re"search.

FUTURE PLIINS: Data will be analyzed and dissertation should be cornplete by early 1993.

Investigators:

Cooperuors/
Projea
Support:

Objeaives:

A LONG.TERM FOREST ECOSYSTEM STUDY

M. L. Hunter, Jr.
A. J. Kimball
A. S. White
J. W. Witham

Holt Woodlands Research Foundation
Mclntire-Stennis

l) Describe the structure of the plant and animql communities in an oak-pine
forest ecosystem.

2) Investigate the effect of woodlot management on community structure.
3) Document phenological, interannual, and long-term changes in community

structure.
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SCOPE: Thousands of people own woodlots, and they control a resource that is not currently being
adequately mqnaged despite a growing demand for forest products. To menl landowners, perhaps most,
economic return fron timber extraction is secondary to considerations zuch as recreation, aesthetics, and
wildlife. In the absence of manageme,nt advice, these people often choose not to mrnage their land at all.
Thus, there is a great need for information on how to manage srnall woodlots, particularly in ways that
maintain or enhance wildlife and similar values.

This study is being conducted for 20 years on a 120 ha, red oak-vhite pine woodlot in Arrowsic,
Maine, called the Holt Forest. We have selected a 40 ha tract and divided it into forty l-ha blocks with 20
ha serving as a control area and 20 ha as an experimentd area.

Our primary objective is to describe the structure of the plant and animal community. We are
undertaking (l) a 100% inveirtory of trees (> 10cm DBH) and intensive inventories of tree regeneration, (all
trees are being individually numbered and, on 12 tracts, napped); (2) a complete dascription of the vascular
plant vege&ation using the relev6 lechnique; (3) an invenlory of all breeding bird tenitorie,s; (4) trensect
surveys of nonbreeding birds; (5) small mammal trapping; (6) salamander quadrat counts; (7) observations of
reproductive efforts (flowering and fruiting) for 13 herb and shrub species; (8) estimatas of seed and fruit
production; (9) general surveys ofcanopy insect abundance; and (10) meleorologicd observations. These
data, largely population estimates, are integrated by area units (usually 0.25 ha blocks) and analyzed to
portray the forests' community structure. After five years of gathering baseline data, in 1987 we began
mnnaging the experimental area with three objectives: (l) increase wood production; (2) increase wildlife
diversity and abundance: and (3) maintain the forest's aesthetic value. By continuing to monitor populations
and processes, we can sttain the second objective. Over the oourse of 20 years, we will begin to understand
how the community changes seasonally and from year to year; this is the essence of the third objective.

PROJECT STATUS: b 1992, tasks 3, 4, 5, 6,'1, 8, 9, and 10 as outlined above, were completed, and a
study investigating the structure of tree fall gaps, ledge openings, and patchcuts and how they influence
predation on bird nests was continued.

FUTURE PLANS: The 1993 field season will replicate the 1992 field seeson with additionsl work on forest
gap dynamics and their effects on forest understory plants.

EFFECTS OF HEAVY METAI-S ON FISHES AND EAGLES
OF THE NORTI{EASTERN UNMED STATES

Investigators:

,Advisors:

Cooperuors/
Projea
Support:

C. C. Abbott
T. A. Haine,s

R. W. Perry
M. W. Powell
C. P. Stafford

T. A. Haine,s, Chairperson (for Abbott, Powell, Stafford)
I. J. Fernandez
S. A. Norton
J. R. Moring

U.S. Fish and Wildlife Service -
National Fisheries Conteminant Re.search Center -
Columbia, MO

National Fisherie,s Re.search Ce,nter - I-eetoum
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Objeaive: Analyzn aspects of heavy metals in waters of northern New England and the
potential influence on fishes and bald eagles.

SCOPE: High concentrations of mercury have been found in fish and wildlife in locations remote from
industrid discharges or mercury-bearing rock. Such conditions have been documented for fish and bald
eaglas in Maine. Atmospheric deposition of mercury emitted to the atmosphere from fossil fuel combustion,
refuse incineration, or industrial processes and deposited with rain and snow is believed to be the major
source of mercury to these areas. The problem occun; primarily in areas where waters are low in acid
neutralizing capacity. Other factors such as acidification, construction of impoundme,nts, and increased
temperature may increase bioavailability of mercury. Conversely, treatment of waters with lime may redrrce
bioavailability. In order to nanage this threat, information is needed on the aource of mercury, the facton
that control bioavailabilitl, and possible remedial techniques.

PROJECT STATUS: The general objectives of this study are to determine the importance of atmospheric
input of mercury on mercury content of fish, and the effects of within-stream processing of inorganic
mercury to methyl mercury. Specifically, the total, acid-labile, and methyl mercury content of stream water,
sedime'nts, and benthic invertebrates will be measured periodically to assess the seasonal and stream
chemistry influence on availability of methyl mercury to fish. Models will be used to assess the importance
of diet versus direct uptake of mercury. The working hypothasis is that stream temperature, acidity, and
dissolved organic carbon (DOC) content influence either the chemical or microbiological methylation of
mercury, or the uptake of methyl mercury by biota, and that the diet is the major roule of uptake.

FUTURE PLI|./MS: Three projects are currently underway, two of them just starting. One thesis is expected
in May 1993, two others in May 1994.

FRUGIVORY AND SEED DISPERSAL OF FLESHY FRUTIING PLANTS
IN AN OAK.PINE FOREST

Investigator:

Advisors:

Cooperuors/
Projea
Support:

Objeaives: Delermine fmit production and phenology in oakaine forest.
Determine dispersal strategies of flashy fruiting plants in an oak-pine
forest.
Compare the quality of seed dispersal by birds to thst of foxes.

SCOPE: In the northern temperate forests, little is known about biomass of fleshy fruiting plants, their
phenology, or the relative importance frugivore-plant interactions to the plants or animals. This study l)
determined patterns in annual fruit biomass, reproduction, phenology, and fruit characteristics of fleshy
fruiting plants, and 2) investigated the dispersal ecology wild sarsaparilla (Aralia nudicaulis) by birds and
foxes.

A. A. Whitman

M. L. Hunter, Chairperson
A. White
W. E. Glanz

Holt Woodlands Research Foundation
University of Maine
Association of Graduate Students
Sigma Xi

l)
2)

3)
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PROJECT STATUS:
(1) Agas and growth of A. nudicarlis ramets were measured to determine factors affecting its

vegetative reproduction. Soil conditions, forest structure and composition of each site, and large
disturbances (e.g., harvest gaps > 100m2) affect ramet age structure, recruitment, and growth more than
zubtle and temporally varying factors such as tree fall gaps, c,anopy defoliation, climate, and growth of
overstory trees.

(2) Spatial and temporal variation in fruit biomass was measured to determine which e,nvironmental

factors most affected fruit production. Logging affected total fruit production and fruit production of
individual species (aspecially shnrb species) by reducing canopy cover and increasing light. Weather may
have affected fruit production; weather in the year of peak production was wartner during the flowering
season and mre moist in the growing season than other years. Unlike in other studies, herb species

contributed more to total fruit biomass in intact forest than shrub species. Total fruit biomass was similar to
other northern forests but less than southern forests.

(3) I neasured fruiting phenology from July to October 1987. Richness of plant species in ftrit
peakd once in late August but fruit biornass peakd twice, in late July and mid-September. Abundance of
major avian fnrgivores was correlated with richne,ss of species in fruit and fruit removal rate.s of 14 species.

Fruiting plants probably compete for dispersers as fruit removal retes were less when fruit biomass was

high. SnaU msmm4ls were seed dispersers and predators, thus were not a consiste'nt selective force on
phenology. Phenology peaks were eadier and narrower than more southern sites, probably because of
climate differences. Climale may limit the beginning of the fruiting perid by determining flowering
patterns and ending of the fruiting period by damaging and lowering fruit quality and likelihood of dispersal

succ€ss. Fruiting times were strongly associated with plant fanily. Pattems of fruiting phenology in
northern temperate forest may most strongly reflect constraints imposed by physiologl, growing season

weather, and phylogeny and only weakly reflect the results of selective forces imposed by disperser
abrmdance and competition.

(4) Using fruit characteristics and fnrit use data, three types of disperser syndromes emerged to

define three endpoints of a disperser gradient triad. At one endpoint, species were dispersed by bird/large,
carnivorous memmals and were predominantly woody species that are most comnon in openings, fnrit early,

offer a high reward by producing large fruits with a high percentage of fruit pulp, have moderate !o high
dispersal rates, and were linited to three families. Species dispersed by birds/small mqmrnals wete I second

endpoint and were predominantly forest herbs that yield a moderate reward by producing fruits with a

moderate perce,nt nass of fruit pulp, and had low removal rates. Species dispersed prinarily by birds wet€ a
third eirdpoint, fruit later, and offer a small rEward by producing small fruits with a low proportion of fruit
mass and large seeds. This paradigm recognizes the implicit role of phylogeny in determining seed

dispersers, fnrit phenology and characters.
(5) Experiments with A. nudicaulis revealed that birds and foxes (Vulpes vulpes) differcd in quality

of dispersal in several ways. Foxes remove up to 30% of A. nudicanlls fnrit aod birds (probably thrushes,

Culnrw sp..) remove the rest. Se€dlings were most eornmon along trails, where seeds were probably

deposited by foxes, and rare in forest. Seed predation was greater in patches of fnriting A. nudicaulis afr
forest than along trails, and not influenced by canopy gaps. Seed predation was density depende'nt but not
consistently positive or negative across years. Seeds at low densities were less likely to be detected but
more likely to all be eaten than seeds at high densities. Seeds pass€d through American robins were more

fikely eo germinato than seeds passed through foxes. Seed germination and seedling survival was lower in
gaps than intact forest, and was slightly greater along trails than other forest sites and in palches of ,{.
rudicaulis. Foxes may be better dispersers than birds because they deposit seeds along trails where
germination and seedling zurvival is greater, possibly because competition is less, soil noisture and ligbt
levels are greater than in sites to which birds disperse seeds.

FUTURE PIc4NS: Field work has been completed and thesis work will be completed by December 1992.
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EFFECTS OF LANDSPREADING PULP AND PAPER MILL SLUDGE
IN REGENERATING FORESTLAND ON WILDLIFE POPULATIONS

Investiguor:

,4dvisors:

Cooperuors/
Projea
Support:

Objeaives:

C. J. Vera

F. A. Servello, Chairperson
W. E. Glanz
R. J. O'Connor

Resource Conservation Services, lnc.
Scott Paper Company

1) Determine the effects of landspreading pulp and paper mill sludge on the
density, diversity, and species composition of breeding birds.

2) Determine the effects of landspreading pulp and paper mill sludge on the
relative abundance, diversity, and specias composition of small mammals
and amphibians.

(3) Determine the effects of landspreading pulp and paper mill sludge on
invertebrate abundance and vegetative species composition and stnrcture
and examine the relationships of these effects with breeding bird, small
nammal, and amphibian population changes.

P. B. Gray

F. A. Servello, Chairperson
B. A. Barton
R. L. Dressler

SCOPE: The U.S. pulp and paper industry produces nearly 4 million dry tons of sludge per year.
Approxinately 7O% of this sludge is currently landfilled. However, environmental concerns and
governrrent regulation of landfilling have stimulated interest in alternative sludge management practices.

Land application is an altemative which currently accounts for 8% of sludge produced. Pulp and
paper nill sludge contain a range of organic matter, nitrogen, phosphorus, and lime which may improve soil
structure and enhance forest regeneration. However, sludges applied to forestlands may affect wildlife
populations through habitat modification and possibly through direct loxic effects. There have been few
studies on the effec0s of landspreading pulp and paper mill sludge on forest sites representative of those used
in Maine. This study will determine the effects of landspreading sludge in regenerating forestlands on
wildlife populations.

PROJECT STATUS: Estimates of breeding bird, small 64mm4l, aod invertebrate densities and
measurem€nts of wildlife habitat characteristics were made on 8 study sites in northem Maine during spring-
sumner 1992. Four sites had received tr€atmeNrts of sludge 2 years eadier and four sites served as controls.

FUTURE PUNS: Final analyses of this 31gir study will be completed n 1992.

EF'FECTS OF DIGESTIBLE ENERGY CONTENT OF WINTER FORAGES ON
WHITE-TAILED DEER NUTRITIONAL ECOLOGY: IMPLICATIONS FOR
FORAGE-BASED CARRYING CAPACITY IN DEER WINTERING AREAS

Investigator:

Advisors:
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Cooperators/
Projea
Support:

Objeaives:

Mclntire-Stennis

W. E. Eschholz

F. A. Servello, Co-chairperson
W. B. Krohn, Co-chairperson
J. R. Gilbert
R. D. Briggs

Maine Cooperative Forestry Research Unit
Maine Cooperative Fish and Wildlife Research Unit
University of Maine

(1) Determine if intensity of clearcut use by rroose differs between glyphosate
treated and untreated stands l-2 years post-treatment and 7-10 years post-
treatment.

(2) Deternine the effects of landscape scale habitat characteristics on md)se
habitat use in glyphosate treated and untreated stands.

(3) Determine the effects of browse availability and stand cbaracteristics on
moose use of glyphosate treated and untreated stands.

l) To determine relationships between dietary digastible energy content and
digestible energy and nitrogen intake for white-tailed deer fed winter
diets.

2) To determine interspecific and intraspecific variation in the nutritiond
quality of winter forages.

SCOPE: Mature spruce-fir forest stands are critical winter habitat for white-tailed deer (Odocoilcus
virginianur) in Maine. The high value of timber on the.se siles provides an opportunity to integrate the
rn{xsgement of timber resour@s and deer wintering habieat. However, the relative value of timber
harvesting methods for improving shelter aod foraging habitat for deer in wintering areas is poorly
understood. Assessing the value of timber harvest relative to deer nutrition requires an understanding of
forage quantity and quality variation in wintering areas and its relationship to deer nutritional limitations.
The purpose of this proj€ct is to assess diet quality in wintering areas and to determine limitations of deer
for using.poor quality winter diets.

PROJECT STATUS: Digestion trials using 9 white-tailed deer were conducted at the University of Maine
Captive Wildlife Research Facility during the winter of 1991. Deer were fed winter browse diets spanning a
range of digestible energy intake. Samples of 6 forage species were collected within a deer wintering area to
examine intraspecific variation in quality due to shading, plan form, browsing, and stem size. Thirteen
forage species were collected to examine interspecific variation in forage quality during winter. I-aboratory
enalyses are complete and data analyses age in progress.

FUTURE PL/NS: Complete thasis.

EF'FECTS OF GLYPHOSATE APPLICATION ON WINTER CLEARCUT
USE BY MOOSE IN NORTIIERN MAINE

Intvstigator:

Advisors:

Cooperators/
Projea
Suppott:

Objeaiws:
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Evaluate the validity ofusing tracks/ha, track aggregates/ha, and treck
aggregate size from aerial surveys to estimate intensity of use by moose in
clearcuts.

SCOPE: Early seral forest communities created by clearcutting provide large quantitie,s of hardwood browse
for moose. Herbicide.s are applied to clearcuts in Maine to suppress hardwood vegetation and hasten growth
of coniferous trees. Use of herbicide,s in forest management is a zubject of public concen because of
uncertain effects on moose habitst. Glyphosate, trade name Roundup, is the most comrnonly used herbicide
for conifer release in Maine.

PROJECT STATUS: Twelve 20 to 80 ha regenerating clearcuts scheduled for glyphosate treatment were
selected as study sites for study of l-2 year post-tr€atmeNrt effects. Nineteen older sites (14 treatment and 5
control) were selected for study of 7-10 year post-treatme,nt effects. Pre-treatment aerial and grormd surveys
of moose and moose tracks were completed in winter 1991. In summer l99t 6 short term sites were treated
with glyphosate. Ground surveys were performed in winter of 1992 gn6 analysis of track counts and habitat
characteristics is in progress.

FUTURE PI-ANS: Moose habitat use surveys will be conducted on all sites in winter 192-93. Browse
aveilability and stand characteristic data for all site.s will be available from other concurre,lrt studies on these
sites.

EFFECTS OF GLYPHOSATE ON WINTER NUTRITIONAL ECOLOGY
OF.MOOSE IN MAINE

(4)

Investigator:

,4dvisors:

Cooperaturs/
Projea
Support:

Objeaives:

K. S. Raymond

F. A. Servello, Chairperson
W. B. Krohn
J. R. Gilbert
R. D. Briggs
M. L. McCormack

Maine Cooperative Forestry Research Unit
Maine Cooperative Fish and Wildlife Research Unit
Universily of Maine.

1) To determine effects of glyphosate on winter browse and digestible €nergy
availability for moose at l-2 and 7-10 yean post-treatm€Nrt.

2) To determine effects of glyphosate on winter browse utilization and diet
qudity for moose at l-2 and 7-10 yean post-treatment.

SCOPE: The herbicide glyphosate is used exte,nsively in forest management to control hardwoods and
pronote softwood regeneration. Moose feed primarily on hardwoods in winter and must maintain 8 high
food intake to compensate for the low energy content of winter browses and meet increased €nergy
requirements. Glyphosate may significantly affect food intake and diet quality for moose. However, the
effects of glyphosate on moose nutrition may vary as the stand regenerates from treatments.

PROJECT STATUS: The project is in its third and final year. First-year post-treatment data on browse
availability and utilization were collected for 12 clearcuts during January-March L992. Data werp also
collected on ll clearcuts that were 714 years post-treatment or similar in age but untreated. Nutritional



24

a.alyses of browse samples collected during the vegetation sampling were conducted during April-September
1992.

FUTURE PLIINS: Nutritiond analyses will be completed in fall 1992. Post-treatment field studies of
browse availability and utilization and laboratory studies of browse quality will be conducted in 1993.
Project completion is expected in fall 1993.

EFFECTIVENESS OF PLANNED SKIPS FOR MAINTAIMNG WILDLIFE
HABITAT IN HERBICIDE-TREATED CLEARCUTS IN MAINE

Investiguor:

Cooperators/
Projea
Support:

Objeaives:

C. A. Elliott

lnternational Paper Corrpany
Maine Cooperative Forastry Research Unit
University of Maine

1) Assess the effectiveness of planned skips in nraintaining the diversity of
the flora and farma in herbicide-treated clearcuts.

2) Assess the effectiveness ofpilot-created planned skips versus ground-
marked planned skips.

SCOPE: Rcent studie.s zuggest that the use of herbicides to control hardwood species on clearcuts in Maine
reduce habitat quality, population, size, and species diversity of small mammals and birds for at least three
years after treetment. Such treatments may dso reduce food and cover for species such as deer and nroose

during the initial years following treatrent, dthough the long-term effects may be the opposile. It has been
suggested that incorporating planned skip areas into a spraying program could mitigate some of these effects
by maintaining small patches of habitat for rodents and birds, and providing food and cover for larger
m4mm4ls. Such skips would be larger than accidentd skips to provide blocks of cover and tnvel ways for
wildlife. However, little is known about the effectiveness of skips of different sizes and dime,nsions.

PROJECT STATUS: Two study arcas are being used, each with a treatment block containing a planned skip
and a control block with no planned skips. Planned skips are approximately 100 m by 200 n (2 ha).
Spot-mapping of songbirds was conducted in June on plots of 150 0o 200 m by 50 m. Small mrrmmltls

were trapped for four nights in July on a 7x9 grid of traps l0 m apart. Two snap traps were located at each
grid point, and a pitfall trap was located at every third Srid point. Snall nammal trapping will be repeated

in October. During winler, track counts of deer and noose will be conducted to delermine if planned skips
ere used moie or less than other portions of the cuts.

FUTURE PLIINS: Data analysis is underway, and s repod will be prepared as a basis for determining future
study.

QUANTIFYING
MARTEN

Investiguor:

Cooperuors/
Projea

TI{E RELATIONSHIP OF FOREST
HARVEST WTTH A GEOGRAPHIC

T. P. Hodgoan

University of Maine
Maine Image Analysis l-aboratory

MANAGEMENT TO MAINE'S
INFORMATION SYSTEM
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Objeaive:
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Maine Department of Inland Fisheries and Wildlife

Examine the relationship between Maine's rnarten harvest and trapper access and
habitat types using spatial analyses.

K. E. McCracken

M. L. Hunter, Jr., Chairperson
W. E. Glanz
D. J. Harrison
R. J. O'Connor
A. S. White

Holt Woodlands Research Foundation
University of Maine

l) Estimate rates of removal of seeds of three species of trees by small
mammels in five habitat typas.
Compare relative rates of removal by 'small" rodents (mice and voles) to
'large' rode,nts (chipmunks and squirrels).
Investigate effects of lunar cycle on the foraging behevior of small
nocturnal animals.
Investigate other correlates of seed pledation (i.e., seed size, seed
preference, time of day).

SCOPE: The remote habitat occupied by pine martens (Martes anwricana'1has offered some protection from
overexploitation. However, continued construction of logging roads has provided marten trappers with
access to previously inaccessible areas. Past studies on the effects of trapper accqss on Maine's merteNr

harvest did not account for misreporting the location of caph,re nor the spatial arrangerent of habitat types
and forest roads. To overconrc the,se limitations, towns will be grouped by geographic region; marten
harvest, trapper access, and hebitat data will be summarized by these lownship clusters. Also, a zupervised
classification of a 1986 kndsat TM image ('leaf on') will be used to identify habitat types. This
classificstion will be part of a GIS, which also includes roads and township borders for approximately ?5
0oumships in northem Maine. After removing the area occupied by unzuitable narten hsbitet (i.e., water,
clearcut, e0c.) in each township cluster, comparisons will be made between the harvest of marten and the
amount and spatial arrangement of forest roads and habiiat types.

PROJECT SMTUS: Processing of satellite imagery is complete. Coverages have bee,n generated from roads
data for approximately 213 of the study area. Most primary and some secondary roads data are in coverages
for the 1/3. All spatial data have been clipped to coincide with the boundarie.s of the study area.

FUTURE PLTWS: Completing the road database for the remaining third of the area is the next step. Maps
and/or photos for these lands still need to be acquired and roads must be digitized. The spatial database will
be completed by late 1992. Analysis of harvest, access, and habitat data wil be performed in early 1993.

SEED PREDATION BY SMALL MAMMAI.S ON THREE TREE SPECIES
IN SOUTHERN MAINE

Investigator:

Adisors:

Cooperators)
Projea
Suppott:

Objeaivvs:

2)

3)

4)
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SCOPE: Small rodents are extremely efficient seed predators. Consequently, they may influence plant

succassion, including regeneration of trees. The response 6f smnll mammals to both natural and human-
created openings in the forest canopy, and their effect on zundval of tree sseds within these openings, has

been little studied. This project will examine possible correlates of seed predation intensity in an oak-pine
forest in southern Maine.

PROJECT STATUS: Wire cages were designed, each consisting of three sections, one which excluded dl
small mqmmqls, one which excluded "large" small mammels, and one which allowed access by all small
mammals. Eight replicatas were placed in each of five habitat types (ledge, tree-fall, and small hanest gaps,

matched by size; large harvest gaps, and forest), and removd rates of red maple Qlggg rubrum) seeds were

monitored for two 2l4ay periods, one beginning in mid-June, and one in mid-July. Removal rates of
northern red oak (Qqeggtr rubra) and white pine (Pinus strobus) seeds were similarly monilored during tnid-
October.

To test whether small rnnmmals shift their foraging nicrohsbitat to sites with more cover asi ambient
lighting increases, removal rates of r"6 mrFle seeds were monitored in large harvest gaps and in mature

forest, during full and new-moon periods. Each site had one petri dish with seeds placed rmder shrub cover,
and one dish three meters away in the open.

In lale August, small mammal abundance at experimental sites was quantified by four nights of
trapping.

la 1992, the above experiments were repeated. Additionally, samplas of all three species of seeds

are being collected to estimate average annual biomass. I am also estimating rates of noctunral versus

diurnal seed predation of all three spocies of seeds. Other aspects of seed prodation to be investigated
include effects ofi l) acorn size, and 2) preference of seed predators for oak or pine seeds, on rates of seed

removal.

FUTURE PLI4NS: The final field season will be in 1993. Data analysis continues, incorporating len yesrs

of data on seedfall and small memmal abrmdance at the Holt Forest.

FOREST FRAGMENTATION AND BARRIERS TO WILDLIFE DISPERSAL

Investigator:

Adisors:

Cooperaors/
Projea
Suppot't:

Objeaives:

P. de Maynadier

M. L. Hrmter, Jr., Chairperson
W. E. Glanz
D. J. Herrison
M. A. McCollougb
R. J. O'Connor

Maine Agricultural Experiment Station
Mclntire-Stennis

l) Investigate the influence of forest-clearcut edges on the habitat use of
resident and dispersing amphibians and small mtmm'ls.

2) Determine the importance of logging roads as a po0e,ntial barrier to the

movem€Nrts of aryhibians and small m4rnrnels.

3) Evahute the importance of edge contrast and cover to habitat use of
dispeming and resident juveirile and adult amphibians.
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SCOPE: Forest fragmentation has potentially profound effects on the isolation of wildlife populations and is
prasently a major threat to biological diversity worldwide. Forest landscapes are increasingly bisected by
humsn development, including l) linear features such as roads, power and gas right of ways, and rail lines,
and 2) block feature,s such as agriculture and clear-cuts. It is important to understand the permability of
these barriers to the movements of various wildlife taxa. Formedy continuous populations which become
isolated may exhibit metrpopulation dynamics and may be more prone to extinction through demographic,
genetic, or environmental stochasticity.

The degree to which human disturbance in a forested landscape serves as a barrier !o dispersal is
poorly understood with work having been conducted nainly on birds and mammals, two highly vagile taxa.
In order to betler understand the importance of barriers as isolating mechanisms, this study will quantify
amphibian and small memmal response to Maine's forest roads and clear-cuts.

PROJECT STATUS: Drift-fences were built perpendicular to two upland forest-clearcut edges during the
spring of 1992 and captures were monitored continuously through eady October. The lechnique was
effective at capturing a large abundance and richness (15 species) of dispersing and reside,nt amphibians.
Preliminary analysis reveals a general decline in richness and abundance across the gradient from forest 3o

clearcut habitat. Species-specific responses included generalists (American toad) and forest specialists (wood
frog), however no species was found to specialize on the clearcut habiiat.

In the spring of t992 paired drift-fences were placed adjacent to a logging road edge and in the
forest interior serving as treatment and controls, raspectively. This design allowed for tests of potential
barrier effects the road might have on amphibian and small mammal movements. Analysis is incorylete but
the road does not appear to filter movement attempts.

Finally, a technique for culturing wood frog and American toad larvae was developed and a
methodology for releasing and measuring the dispersal ofjuvenile anurans was tested in a continuous forest
setting. The technique may be used to test the effect of habitat barriers !o diqpersal in the 1993 field season.

FUTURE PLANS: Additional site replicates for the forest edge work will be located during the fdl end
winter of 1992 with an attempt to locate high contrast edges to compare with the lower contrast mature
clearcut edges curre,ntly under study. Pine boards serving as artificial refugia will be placed in the forest
litter along the drift-fe,nce transects as a complementar5r means for monitoring the response of salrmanders to
the forest-clearcut edge. Wood frog and American toad larvae will be raised during the spring of 1993 for
release adjacent 0o forest or powerline edges to monitor their choice of dispersal hsbitat.

In estigatorsi

Cooperuors/
Projea
Support:

Objeaive:

NEW ENGLAND BIODIVERSITY PROJECT (EMAP)

R. J. O'Connor
M. L. Hunter Jr.
R. B. Oven, Jr.
S. A. Sader

A. A. Whitman
H. Devaul

U.S Environmental Protection Agency

The primary objective of the project is to relate extant data on bird distribution in
New England to landscape characterization of the region. The finsl product will
make recommendations to the EPA on how best 0o utilize this informetion within
the framework of the national EMAP projecl
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SCOPE: The U.S. Environmental Protection Agency is currently developing a nation-wide monitoring
progrem known as EMAP (Environmental Monitoring and Assessment Program). This project evaluates

extant bird and habitat dsta in order make recommendations for bird and habitat monitoring protocols for use

in the EMAP program.

PROJECT STATUS: This project has three objectives: (l) to evaluate current bird monitoring schemes and

determine their usefulness and potential biases; (2) to compare extant and new habitat data and determine the

relative usefulness of different nethods of monitoring bird habitats; (3) to determine whether guilds of bird
specias are useful in dasigning monitoring schemqs.

Two studies investigated whether the BBS monitors bird populations in a relatively mbiased
nanner. In the first study, tine-limited bird censuse.s were conducted by searching for birds in 0.0625 sq.

mile blocks away from roads ('checkplots') and the trends were compared to bird data from adjacent
USFWS Breeding Bird Survey routas @BS). Uncommon bird species and forest interior bird species were
more froquently detected by the checkplot rethod than the BBS but the edge, wetland, and agricultural
specias were nore frequently detected by BBS, the latter largely because checkplots were deliberately located
away from roads. However, the checkplot method was discarded because it took more than 60 minutes to
record 75% of the bird specias per checkplot.

In a second study, 29 EPA hexagons (64 km2 each) were zurveyed for birds using 20 five-minute,
limitd area point counts per hexagon. Hexagons were selectod to cover the range of the principal eco-

regions in New England. Within each hexagon, oensus points were placed so as !o census a variety of
habitats yet be representative. Habitat data were also gathered at each c€nsus location. Analysis of the bird
data is in progress but an initid analysis of the habitat data revealed that three forest types and hayfields
dominated over 50% of the census points and thet hayfields and mixed forest were disproportionately
recorded dong roads and away from ncads, respectively.

The second component of tbe project compared extant and new habitat date to determine the

usefulness of each in monitoring bird habitas. All sources of habitat deir werp sampled near or on BBS

roules and came from three sources: USGS land use / land cover dsta ('LUDA") from the mid-1970s (54

BBS rou!es), point habitat data previously determined by EPA steff from aerial photography data ('EPIC')
of the mid-1980s (same 54 BBS routies), and percent cover habitat data from each BBS bird cenzus point
('BBS habitat') collected by this project in 1991 (73 BBS rou!es). All thpe methods were moderately
comparable in the habitae that they indicated. However, dominant habitats indicated BBS habitet data better
matched LUDA and EPIC data at all scdes then vic€ versa. Moreover, bird abundance was better correlated
with BBS habitat data than with LUDA and EPIC data. Thus, our BBS hsbitat protocol appesrs to better
nreasur€ bird habitats than LUDA snd EPIC data. The last phase of this compon€nt includes conparing bird
population snd habitat changes from the late 1960s to the mid-l98os.

The third component of this investigation wes !o determine the usefulness of a guild approach to
mnitoring bird population and their habitats. We adapted algorithms used in pettern recognition in robotics
to classi$ specias on the basis of the similarity of their attributes. These algorithms were used to group

species on the basis of their hebitat use end yielded more su@essful groupings (as judged by two expert field
ornithologists) than did altemative conve,lrtional clustering programs. The neq, epproach has many
advantages over traditionsl methods, both in removing subjectivity and in handling a variety of attribute data

structures. A preliminary guild classification was devel@ bas€d on an analysis of life history data using
the new algorithms.

FWURE PL/NS: An analysis of bird population and habitat changes fron the 1960s to the 1980s will be
completed by November. Work is currently underway finishing anelyses in progress and report writing
culminating in a final report in Deembet 1992.
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APPLICATION OF SATELLITE DATA TO QUANTIFY NEOTROPICAL
HABITAT FOR MIGRANT LAND BIRDS WINTERING IN BE,LIZE

J. P. Spruce

S. A. Sader, Chairperson
M. K. Beard-Tidele
T. B. Brann
M. L. Hunter, Jr.

U.S. Fish and Wildlife -
Patuxent Wildlife Res€arch C€nler

University of Maine -
Department of Forest Management

l) Apply coryuter-aided processing of satellite data to map and monitor
neotropical habitat availability for avian nigrants wintering in Central
American study sites.

2) Develop a hsbitet classificetion approach suitable for regional applications
on an operational basis.

SCOPE: Human-induced habitat change is occurring throughout the tropics, and the inpact of land use
change on migratory land birds is believed to be significant yet difficult to quanti$. Evaluation of habitat
availability and use by migratory birds wintering in the neotropics is being done using data fron satellile
remote sensing and field surveys of bird hsbitat use. This two-staged approach allows a method to estimale
regional trends in bird/habitat associations, and is less expensive to apply regionally, compared to ground-
based methods.

PROJECT STATUS: Ilndsat TM satelli0e data have bem acquired for shrdy sites in southern Mexico
(Veracruz and Caryeche) and southeast Guatemala. Habitat availability and change detection naps heve
been produced for the Veracruz Mexico study site. Maps and aerid pho3ographs have been acquired !o aid
in habitat classification and analysis. Habitet classifications are being modified on the basis of knowledge
gained from field visig and interpretation of air photos, mFS and statisticel measur€s of satellile data multi-
spectral characteristics. Sader spent a week in March 1992 ta field check habitat classification neps of the
Veracruz site. Spruce's thesis on the Bolize work is near completion now that hebitst map accuracy
sssessm€trt is done. An annusl r€,port !o the U.S. Fish and Wildlife Service was zubmitted in October 1992.

FWURE Pi,,lttS: The project will focus on quantifying habitet availability and migrant hebitat use at the
Guatemala study site, which consists of forest and agricultural habitats in the tropical wet life zone. U.S.
Fish and Wildlife Service co-investigators will complete a final r€port on Belize suney of habitat availability
and avian migrant habitat use during fiscel 1993.

AN ANALYSIS OF BIODIVERSITY IN NEVT ENGLAND:
GIS ASSESSMENT OF TERRESTRIAL VERTEBRATE DTVERSITY IN MAINE

Investigator: R. B. Boone
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Advisors:

Cooperators/
Projea
Supporrz

W. B. Krohn, Chairperson
M. K. Beard-Tidale
M. L. Hunter, Jr.
G. L. Jacobson, Jr.
M. A. McCollough
R. J. O'Connor

U.S. Fish and Wildlife Service

University of Maine
Maine Department of Inland Fisheries and Wildlife
Maine Department of Consewation
Champion International Corporation
Bowater€reat Northern Paper, Inc.

l) Develop detailed range rnaps ofnon-Frsh vertebrate species in
Maine, using literature on species-habitat relations, and expert
review.

2) Create species richness maps for various groups of species

(e.g., neotropical migrant birds), and compare them to areas

managed for natural vegetation, to identify gaps in

Objeaives:

biodiversity protection.
3) Correlate species richness distributions with woody plant

distribution, clirnatic variables, and geomorphology, to
characteizn factors determining the distribution of Maine
terrestrial vertebrates.

SCOPE: Developing and inplementing recovery plans for specias that are threatened or endangered is
expensive, disruptive, and may be unsuccessful. Conservation plans are best implemented whe'n species are

ootrlmon and with broad ranges; when more options are available for managers. Gap Analysis is a tool that
ide,ntifies, on a regional scale, areas ofhigh species richness and relates these locations !o areas already
mrnagsd for natural vegetation. Managers can use the results of the Maine Gap Analysis in regional land
management decisions, qpecifically to provide adequate habitat to maintain specias populations.

In additional research, I wish to determine why groups of specias in Maine are distributed unevenly.
I will compare species richness maps with woody plant species richness, climatic varisbles, and
geomorphology, to prioritizs the importance of variables in determining vertebrate species richness. I will
relate my findings to: 1) the utility of plant diversity in predicting vertebrale diversity; 2) theoretical
predictions of the relationship of amphibians, reptiles, birds, and rnnmmal5 to landscape variables; and 3)
polential affects of global climate change on vegetation in conservation lands.

PROJECT STATUS: Since the beginning of the project, in February of this year, much of our effort has

been put !o laying a foundation for later stages of the research. We conferred with Gap Analysis personnel

in westem states, 0o become familiar with their technique.s. I completed an introductory course in
ARC/INFO, conducted by Environmental Systerns Research Institute. A computer (486/50 Mhz Tri-I rn)
has be€n purchased, and we have acquired access to a RISC 6000 workstation. We cooperated in setting-up
the Habitat Relations GIS l-aboratory at the Department of Wildlife, University of Maine.

We have begun to compile a library of geographic information for Maine. Curnently in the library
ar€, at l:1fl),000 scale, coveragas describing: hydrology, transportation networks, bedrock, and aquifers.
Other coverages we have acquired for the state include: land use / land cover, federal and state orvnership,

biophysical regions, and political boundaries. All geographic data will be maintained using standards set by
the state GIS Office, Maine Department of Consenation.
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kndsat Thematic Mapper (IM) scenes for Maine were jointly purchased with the Maine
Department of Conservation. The scenes, ell from 1991, have been forwarded to the University of
Massachusetts for checking and use. The appearance of vegetation polygon types on TM scenes will vary
across New England, so we must provide the interpreters at the Univenity of Massachusetts field-checked
maps to use in training themselves to recognize Maine habitats. We have acquired 24 field+hecked maps
for state Wildlife Management Areas, primarily in southern and central Maine. hrge-scale maps produced
by timber-industry land ownerr will be used to characterize upland habitats in eastern, northern, and western
Maine. We have agreements with trvo large land holders. The National Wetland Inventory (NWI) maps for
Maine have been received and organized. We have received information to use in ordering National Aeriel
Photography Program color infrared photographs. Ultimately, we will have about 60 areas with ground-
truthed cover rnaps (with some digital), NWI maps, and color infrared photographs. Sone portion (likely
two-thirds) will be sent to Massachusetts to train interpreters, and the remainder will be used by them at a
later date, to verify the classification.

The Vermont Cooperative Fish and Wildlife Reseerch Unit will produce the initial species-habitat
associations and range maps for New England vertebrates. We have provided them with county-level
Brceding Bird Survey @BS) counts to assist in this effort. We will also fonvard to them further BBS dste,
and breeding bird atlas data for those stetes that we have. We have spoke with those conpiling the Natural
Heritage databsse in Maine, and are plqnning to add to the database vertebrate information thet is back-
logged.

Considerable literature is available discussing vertebrete specias-habitat relations in Maine. We are
collecting and organizing bth published and unpublished (e.g., thesis) manuscripts to use in refining
species-habitat relationships. We have also obtained survey data for locations of waterbird colonies, and are
exploring the use of harvest date and atlas data in defining specias renges.

FUTURE PLTWS: Assenble information on the distribution and habitat use of terrestrial vertebratas, and
have this information reviewed by species experts. Provide cover rnaps to the University of Massachusetts,
and assist in updating the conservation lands database.

WILDIJTE RE9OURCES - IIIIGR,ATORY BIRITS:

BIOENERGETICS OF AMERICAN WOODCOCK DURING THE BREEDING SEASON
ON MOOSEHORN NATIONAL WILDLIFE REFUGE, MAINE

Invvstigator:

Advisors:

Cooperuon/
Projea
Suppott:

W. M. VanderHaegen

W. B. Krohn, Co*hairperson
R. B. Owe,n, Jr., Co-chairperson
F. A. Servello
W. E. Glanz
A. S. White

University of Maine
Maine Cooperative Fish and Wildlife Research Unit
U.S. Fish and Wildlife Service -

National Ecology Center, Fort Collins, CO.
Moosehorn Nationd Wildlife Refuge, Calais, ME.

Penobscot Corrn$ Conservation Association
Hirundo Witdlife Refuge
Taylor's Bait Farms
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l) Determine basic metabolic parame0ers for woodcock using captive-reared

birds in the laboratory.
2) Measure microclimate regimes and activity budgets of woodcock on the

Refuge.
3) Measure body composition and nutrient stores of woodcock during key

periods of the breeding cycle.
4) Document spring food habits.
5) Develop a spring energetics model and assass energetic constraints on

breeding female woodcock.

PROJECT STATUS: All requirements for the Ph.D. degree (in Wildlife) were completed in May 1992. T\e
abstract follows:

Bioenergetics of female American woodcock (Scolopax mircr\ was sMied from 1987-1989 at

Moosehorn National Wildlife Refuge, Maine. A model of &ily €Nrergy expe'ndih'rre was developed from
laboratoryderived data on metabolic rates; from data on activity and microclimates collected in the field;
and from body component analysis of collected birds.

Energy demands incuned by female woodcock on the brceding grounds were highest during the

Pre-nesting (60.3 kcal/day) and laying (89.1 kcal/day) periods. Availability of food (earthworms

fLumbricidael) is normally zufficie,nt during these periods, but shortages such as the one caused by persistent

soil frost in spring of 1989 can delay nasting and affect productivity. Female woodcock feed throughout the

diel period prior to incubation, obtaining nutrients for reproductive tissues and !o store fat for use during

incubation. Incubating females spend only 8% of the day active and used endogenous reserves to

zupplenent energy derived by feeding, losing about 75% of their body fat over incubation. In March and

April 1989, energy intake was too low to initiate egg production as nesting did not occur until the frost

melted and earthworm availability returned to normal, 34 weeks later than the typical nesting date in Msine.

Woodcock chicks ere not homeothermic until 15-20 days old, and there is an inverse relationship

betweeir air temperature and brooding requirements. At air tempefatures typical of the brood pefid, a drop

in mean air lemperature of 5'C can result n a 40% decrease in time spe,nt active, with a concomitant loss of
foraging time. Rainfall also increases the brooding requirements of chicks, reducing by 30% the time spent

active by chicks < l0 days old. Reduced foraging time lowers both energy intake by the femsle and her

ability to feed the chicks.
I-ack of snow cover and free.i.g temperatures influence the depth of soil frost and can reduce both

food availability in spring and woodcock productivity. In addition, weather during the brood period and

condition of the female at the end of incubation play important roles in determining the number of offspring

produced. Thus, habitat m.enegement should strive to provide high earthworm biomass in a variety of
suitable feeding sites to ameliorate the effects of weather.

Investigator:

Advisors:

Cooperators/
Projea
Suppott:

BIRDS OF MAINE'S PEATLANDS

S. S. Stockwell

M. L. Hunter, Jr., Chairperson
R. B. Davis
W. E. Glanz
J. R. I-ongcore

Maine Department of Inland Fisheries aod Wildlife
Signal Fuels, Inc.
Maine Chapter of The Nature Conservancy

Maine Land Use Regulation Commission
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Objeaives: 1)

2)

3)

4)

Maine Department of Environmental Protection

Identiff those species of birds that inhabit Maine's peatlands.

Quanti$' the abundances ofeach species relative to peatland vegetation
and hydrology.
Determine whether large, comrnercially valuable peatlands differ in their
"value" to wildlife from smaller, nonrommercially valuable peatlands.
Determine which of five environmental factors (foliage height diversity,
erea ofpeatland, peatland-foliage height diversity, type ofpeatland, and
peatland vegetation diversity) are important in influencing bird species
composition, bird specias richness, and bird density in peatlands.

SCOPE: Peatlands are one of the last remaining undisturbed ecosystems in the Northeast. Thus, the staie
of Maine h&s an unusual opportunity to develop a comprehensive plan for consenring Maine's peatlands.
However, before this project was initiated, no suweys of the wildlife in Maine's peatlands had beqt
conducted. Before issuing mining permits or establishing peatland preserves, the state needs to know what
bird species depend on peatlands for their continued zurvival, if any, and whether certain species are
re,stricted to particular types or sizes of peatlands.

This shrdy relates the abundances and distributions of birds in eight Maine peatlands to peatland
vegetation, size, and geomorphology.

PROJECT STATUS: Birds were censused in eight Maine peatlands of varying types and sizes during May
and Jrme of 1984. Eight distinct vegetation types occurred in the peatlands. A variable-width transect
rnethod was used !o census birds and estimate densities from a modified Emlen method and the Fourier
Series Estimator in program TRANSECT.

During the two-year study, 104 bird species were identified. Bird spocies richness ranged from 48
to 8l per peatland and from 46 to76 per vegetation type. Overall bird density ranged from 4 to 1l birds
per ha in each peatland, and from 3 to 19 birds per ha in each vegetation type. Densities ofeach species in
each peatland and vegetation type were highly variable, and most specias were ebundant in only a few types
of vegetrtion. De,nsities ranged fron I to 160 birds per 40 ha, with the conunon yellowthroat being the
most abundant species in 5 of 8 peatlands and 4 of 8 vegetation types.

Foliage height diversity (FHD, vertical helerogeneity of vegetation) was the best predictor of bird
species composition (BSC), bird species richness (BSR), bird species diversity (BSD), and bird density @D)
in eight types of peatland vegetation. As foliage height diversity increased, bird species composition
changed, species richness increased, species diversity increased, and density increased.

Neither type nor size of a peatland affected species composition, richness, diversity, or bird d€nsity
in a predictable pattern. Bird species richness in eight peatlands was best related to the interacting variables
of peatland-FHD and PVD. Thus, horizontal heterogeneity of vegetation seems to be gs, or more, iryortant
than vertical vegetation structure in influencing BSR and BD in peatlands. The high number of species
recorded in peatlands relative !o other habitats lends zupport to the hypothesis that patchiness, rather than
foliage height diversity, is most important in influencing bird diversity.

FWURE PLT|jIIS: Revise and complete thesis.

BIRDS AS AN INDEX OF BIOTIC INTEGRITY OF LAKES IN NEW ENGLAND

InvYstigalor: A. Moors
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Advisors: R. B. Oven, Jr., Co-chairperson
R. J. O'Connor, Co-chairperson
J. R. Moring

Cooperuors/
Projea
Support:

Objeaives:

U.S. Environmental Protection Agency

1) Examine the possibility of using birds es an index of biotic integrity on
selected lake.s in New England.

2\ laamine bird distribution in relation !o shoreline habitat.
3) Identi$ disturbance factors relatod io reduced bird specias richness or

altered species composition on degraded lakes.

SCOPE: Birds can be excellent bioindicators, as demonstrated by eggshell thinning in relation to pesticide
contsminatiea. Research on avian bioindicators of water quality has previously focused on waterfowl. How
water quality affects the total bird community (terrastrial and aquatic specias) is poorly known. Because
both water quality and bird pres€nce are related to the vegetation zurrounding a water body, the avifauna
may provide an economic way of moniloring its health. This project investigates whether cenzusing the
local bird communities can provide sufficiently eccurate and precise essessment of the quality of individuel
lakes to dlow their use as response indicators within the U.S. EPA's Environmental Monitoring and
Assessment Program (EMAP).

PROJECT STATUS: Two seasons of fieldwork have been coryleted. During the first field season, 20 lake.s

chosen by EMAP staff to refloct environmental gradients across New England were surveyed between June I
and July 3, l99L for bird and habitat distribution. Two indicators that identified degraded lskes were
developed from the 1991 d8ta. One indicetor is based on spocies richness, the second is based on the guild
structure of the community.

The,se indicalors sre currently being tasted on the dsta from 52 randomly chosen lakes zurveyed
during June 1992. The.se 52 lakes were located in New Fngland, New York, and New Jersey.

FUTURE PUNS: Data analysis mry be extended to include consideration of data on weter chemistry,
macrobenthos, and related limological characteristics gathered in the summer of L99l2 by EMAP Surface
Waters personnel. M.S. thesis completion is expected in May 1992. Indicator development and refinement
is anticipated to continue through at least a third year. If so, ap,proximalely ffi-70lakes will be sun'eyed in
June 1993.

InvvstigUor:

Advisors:

Cooperators/
Projea
Support:

HABITAT USE BY BLACK DUCKS AND MALLARDS
oN MISSTSQUOI NATIONAL WTLDLTFE REFUGE

C. G. Kitche,ns

J. R. l.ongcore, Co-chairperson
R. B. Ove,n, Jr., Co-chairperson
Committee being develo@

U.S. Fish and Wildlife Service

University of Maine
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To evaluate the useiimportance of managed wetlands by radio-marked black ducks
at Missisquoi National Wildlife Refuge during hunting and non-hunting periods by
use of radio-marked black ducks and mallards.

SCOPE: During the fall staging periods of 1990 and 1991, samples of hatching-year female (n:35-40) and
male (n:35-40) black ducks and hatching-year female mallards (n:zl0) were radio-marked to determine the
importance of refuge wetlands during pre-hunting and hunting periods.

PROJECT STATUS: During October 1991 through September 1992 work progressed as scheduled. The
second field season was completed on December 15, 1991. Detailed rnaps were prepared and an electronic
planimeter was used to determine availability of habitat typas in the study area. Data (5,341 locations
during the two yean) on habitat use obtained by telemetry were entercd in D-Base files, examined for
errors, and "nalyzed to compare use between sexes, species, and among months, habitat types and hunting
and non-hunting periods. The graduate student completed the statistics/SAS course at the University of
Vermont. Data analyses of bird movement are continuing and completion of the thesis is expected by
December 30,1992.

BREEDING ECOLOGY OF GREATER SCAUP
IN T}IE SAINT JOHN RIVER VALLEY, NEW BRUNSWICK

D. H. Kusnierz

R. B. O'rven, Jr., Chairperson
W. B. Krohn
W. E. Glanz
F. P. Kehoe, Ex-Officio

North American Wildlife Foundation -
Delta Waterfoqrl and Wetlands Research Station

New Brunswick Dept of Natural Resources and Energy

1) Determine the effects of nest marfters on nesting sucoess of Greater scaup.

2) Identi$ habitat characteristics ofnest sites selected by female Greater
sc8up.

3) Document incubation rhythns of Grea0er scaup nesting annng colonial
larids.

4) Determine food habits and habitat use of juve,nile Greater scaup.

SCOPE: U. S. Fish and Wildlife Service surveys indicate that scaup breeding populations are at an dl-time
low, yet the breeding biology of Greater scaup in North America still remains ustudied. The vast najorig
Q5%\ of nesting occlrs in rercte areas of Alaska; however, an island nasting colony was discovered in
1984 within a traditional spring-fall staging area of the Saint John River, New Brunsrick, Canada. This
broad-base study attempts to determine what requirements are necessary to successfully establish a breeding
colony of Greater scaup. The study will provide the first indepth insight into the nest sile habitat selection,
incubation behavior, and juvenile feeding ecology and habitat use of Greater scaup in North Arerica.

PROJECT STATUS: All data have been collected. Habitat charecteristics, including soil moisture,
vegetative cover, species and height, and distance to water, edge of oover were measured at 167 nests and

245 random sites. The same variables werc measured four times in 1991 at 25 nest sites from the previous

Investiguor:

,4dvisors:

Cooperators/
Projea
Suppott:

Objeaives:
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year. These neasurementrs will be used to follow temporal changas in habitat at nests and backdate

characteristics to time of nest initiation. Behavior during incubation was monilored at 12 nests.

Observations were made from a blind to examine scaup-gull interactions when broods dispersed from the

islands. Surveys from fixed wing aircraft and boats were conducted to identiS habitats used by broods.

Habitats were sampled to quantiS physical characteristics including water depth, foods available and

vegetation typ€s. In addition, 18 juveniles were collected to identify foods consumed. Food items were

analyzed to determine energy and protein content.

Data analysis is nearly complete and thesis preparation is underway. The first two chapters have

been draftd and two more af,e planned.

FUTURE PL4NS: Complele and revise the.sis. Anticipated date of conpletion is December 1992.

ECOLOGY OF THE DOIJBLE-CRESTED CORMORANT IN THE PENOBSCOT
RIVER ECOSYSTEM WTTH EMPHASIS ON SMOLT PREDATION

Investigator:

Advisors:

Cooperators/
Projea
Support:

Objeaives:

B. F. Blackrvell

W. B. Krohn, Chair
R. B. Owen
J. R. Gilbert
J. R. Moring
F. A. Servello

U. S. Fish and Wildlife Service -
WO, Federal Aid

Maine Department of Inland Fisheries and Wildlife
Maine Atlantic Sea-Run Sdmon Commission

1) Monitor movemetrts of radio-tagged cormorsnts to determine distances

betrvee,n roosting and foraging areas, time of roost departure and

return, and foraging locations relative to smolt migration.
2) Quantify seasonal variation in cormorant food habits during spring and

sunmer.
3) Estimete the number of cormorant days of predation before, during, and

after the migration of Atlantic salmon smolts through the ecosystem.

4) Estimete the number of Atlantic salmon smolts eaten by cormorants in the

Penobscot River ecosYstem.

SCOPE: Populations of double+rested cormorants (Phalacorcorax auritus) increased in size and distribution

during the past 30 yean across the United States and southern Canada, most likely responding to prolection

afforded by amendments to the Migratory Bird Treaty Act and reduction in DDT contaminatio'n. With this

increase has come the perception of cormorents coryeting with humms for fish. Poteirtial loss of
commercial and sport fisheries to cormorants is e growing ooncern in Maine, particularly given the multi-
million dollar efforts by federal, stale, and private organizations to restore the Atlantic salmon (Salrno

salar).
Measures to control double-crosted cormorants have been considered in Maine. However' control

programs cen prove to be counterproductive by increasing the proportion of young birds attaining breeding

status, and possible shifting of breeders 3o other aress. Further, control programs implenented without
accuraie prediction or quantification of the effects of predation on individual prey species cannot be justified.
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One means of estimating the biomass of prey removed from a system by cormorants is direct
sampling of food habits via collection of stomach samples. By comFarison of food habits data relative to
time and feeding location with estimates of cormorant days of predation, quantities of prey specias consumed
can be estimated.

PROJECT STATUS: T\e 1992 field season provided information on coflnorant movements, locations of
166sting and feeding areas, anil the logistics of zurveying, capturing, and radio-tagging these birds. Birds
returned to the Penobscot River area between the second end third weeks of April. Betrveen April and July
69 birds were collected for food habis analyse.s and 102 regurgitant samples from nestlings were collected.
Six night roosts were located along the Pe,nobscot River and cenzused on a l0 day interval. An aerial c€nsus
was conducted that included the Mattawemkeag River from Haynesville to Mattawamkeag, the Piscataquis
River from Dover Foxcroft to Howland, the Pe,nobscot River fron West Enfield to Verona Island and
Penobscot Bay to the southern tip of Islesboro Islead. Flights began on Apil27 and continued on e l0 day
intervd until August 20. The eerial census along the river peaked during the first week of May, and it
appears that early spring depredation on Atlantic salmon smlts is caused by breeding adults, prior to the
arrival of zubadults. A total of 132 cormorants were captured and banded.

FUTIIRE PI-4NS: The second field season will begin in April 1993. Special emphasis will be placed on
e'stimating cormorant days of predation relative to specific river segmeirts and dams, collecting stomach
samFles from feeding cormorants, and documenting movements of radio-tagged cormorants during the smolt
migration. Aerial and roost surveys will provide a rneans of reasuring predation pressure along the
Penobscot River. When combined with data on the foraging behavior of radio-tagged cormomnts, this will
allow the determination of feahlre.s contributing to cormorant selection of foraging sites as well as the
magnitude of the depredation.

AVIAN BIOINDICATOR DYNAMICS

Investiguor:

Advisors:

S. J. Oyler

R. J. O'Connor, Chairperson
M. L. Hunter, Jr.
W. E. Glanz

U. S. Environmental Protection AgencyCooperators/
Project
Support:

Objeaivvs: Evaluate the applicability of the Taylor Power I-aw concept to the North
American evifaune.
Map bird diversity and develop indice,s of biodiversig and community
structure to land use patterns on the bsis of Major I-and Resource Area
(MIRS) classification.
Examine the effects of short-term change in land use on bioindicetors.
Determine the relative effects of yeady variation in weather conditions
and agricultural changes on bioindicators.

SCOPE: EPA's Environmental Monitoring and Assessment Program (EMAP) assrunes changes in the
abundance of bioindicators correspond directly to changes in e,nvironmental condition zuch as landscape
pattern, habitat structut€, or land use practices. Thus, any fluctuation in biodiversity or other environmental
indicator is eszumed by EPA to be caused by some change in environmental condition. Because intrinsic

r)

2)

(3)
(4)



38

dynanical variability in biodivenity and ecological indicator values may not be smrll compared to the
changas brought about by alterations in the environment, this investigation examines how bird diversity and
ecological indicators are affected by underlying pattern of dynamics in bird abundance. These patterns are
being determind both from empirical data from national bird and land use databasas already collated in the
Wildlife Department and from theoretical models of population prooesses. These underlying patterns of
variation in bird abundance will be related to land-use patterns within the coterminous United States to aid
the future interpretation of EMAP results.

PROJECT STATUS: The applicability of Taylor Power I-aw was evaluated for the distribution of bird
specias within the coterminous United States. This analysis confirmed that the variance of esch specias'
abundance varied predictably over space and time as predicted by Taylor Power [.aw. Computer simulations
were used to determine the probabilities of observing certain combinations of Taylor Power I-aw perarnelers,
thus providing a theoretical basis for the assessment of the pattems present in the empiricel data.

FUTURE PL4NS: Existing theories about the distribution of bird species are being currently reviewed in an
attempt !o synthesize unified theory in the light of our empirical investigations. Target date for project
completion in December 1993.

WILDLIFE RESOURCES . OTIIER THAI\ MIGRATORY BIRDS:

SPATIAL USE, TERRITORIALITY, AND SIJMMER-AUTUMN SELECTION OF
HABITAT IN AN INTENSIVELY HARVESTED POPULATION
OF MARTENS ON COMMERCIAL FORESTLAND IN MAINE

Investigator:

,4disors:

Cooperators/
Projea
Support:

Objeaives:

PROJECT SMTUS: Nl
completed in May 1992.

D. D. Kebrik

D. J. Harrison, Chairperson
W. B. Krohn
G. L. Jacobson

K. D. Elowe, Ex-Officio
S. A. Arthur, Ex-Offrcio

Mclntire-Stennis
Maine De,partrent of Inland Fisheries and Wildlife

1) To docume,nt age, sex-specific, and seasonsl differe,nces in size of home
ranges of martens.

2) To document the exte,nt of spatial and teryoral ovedap of home ranges of
non-juvenile martens within and between sexes.

3) To assess the influence of home ranges of non-juvenile, raside,nt martens

on relocations of juvenile mart€Nrs.

4) To essess the influence ofcover type, canopy closufe, sverage tree height,
distance to and density of forest edge, and distance to and density of
roads on use of habitat by martens within home ranges and location of
home ranges of martens vithin the str,rdy area.

requirements for the degree of Masler of Science (in Wildlife Manageme,nt) were
An abstract of the thesis follows:
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Despite the economic and ecological importance of martens (Mattes amcricana), social organization
of marte,n populations has not been well documented. J examined age-specific, seasonal, and sex-specific
differences in size and location of marten home-ranges, and spatial and temporal overlap of ranges within
and betwee,n sexes.

Previous researphers concluded that martens select for mature coniferdominated forest, but did not
consider the effect of intrasexual territoriality on habitat availability, or the variation in selection anpng
martens. I comparcd habitat selection between sexes, and assessed habitat use in home ranges and in core
areas relative to availability within the study area (i.e., landscape-level selection), and at relocations relative
!o availability within home ranges (i.e., stand-level selection). I also slamined the influence of road
density, and of the proximity to roads and forest edges on spatial use of habitat.

I radiotracked 28 resident non-juvenile (> I yr) martens (14 M, 14 F), and 22 juvenile nartens (12
M, l0 F) from May 1989-April 1991. Minimum distance between relocations (MINDIST), and radius of
relocations (RADIUS) did not 6ills1within sexes between adults and yearlings, or seasonally, from May-
October. Home ranges did not change location during kit dependency (May-July), or during breeding
season (July-August). Perhaps females with dependent young foraged more intensively, rather than over a
larger area. Minimum convex polygoo home-ranges (May-October) were larger for males (5.45 km2, P <
0.01); males also had greater energetic needs related to body weight than did females.

- Martens were territorial within, but not between sexes. The proportion of a marten's home range
exclusive of conspecifics of the same sex was 97.0% for males, md 87.7 % for females; compared with
59.6% (malas), and t6.6% (females) for areas of the range exclusive of the opposite sex. Number of
relocations in exclusive areas of home ranges did not differ from expected for either sex. Age, weight, and
range size of males was not related with access to femdes. Removal of re.sident adult mnles, aod
immigration of younger males from nearby untrapped areas rnsy have precluded an age-related social
hierarchy among males. Social organization in this marten population was similar to other mustelids, despite
a rapid and almost complete annual turnover of residents due to trapping.

Martens selected habitat at the landscape-level. I did not observe selection at the stand-level,
perhaps because of random error from using 0. 1-km2 circles to assess stand-level use. Mixedwood stands
were selected over pure conifer or pure deciduous stands. Conifer habitats in this study were unique; most
uncut stands were located on wet sites, and previously harvested stands were even-aged with little
unders0ory. Physical characteristics of stands (e.g., vertical diversity) may be more important than species

composition to martens. Habitat use did not differ between males and females.
The proportion of roads in male ranges did not differ from expected, whereas the proportion in

female ranges was less than expected. Distance to roads was less than expected for both sexes. Distance !o
forest edge was greater than expected for relocations in forested habitats, and less than expected in
nonforested habitats.

Region-wide menagenr,ent of forested lands, through a long-term plan for the size, shape,

distribution, and frequency of clearcutting, is needed !o ensure both viable populations of martens and the
economic viability of the woodaroducts industry. The potentid effects of the Maine Forest Practices Act
on marten habitat may be considerable, and warrants further study.

Investigators:

.4dvisors:

POPULATION DYNAMICS OF PACIFIC WALRUS$

S. Hills
J. R. Gilbert

J. R. Gilbert
W. E. Glanz
W. A. Halteman
M. L. Hunter, Jr.
W. B. Krohn



Cooperators/
Projea
Suppott:

Objeaivus:
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U.S. Fish and Wildlife Service -
R-8, AFWRC

l) Techniques development and evaluation:
a) Adapt existing satellite telemetry technology to walrus, including

packaging, s€nsors, and attachment procedures.

b) Develop immobilization tecbniques for walrus on pack ice.
2) Determine the effect of behaviorel patlerns of walruses (herd composition,

distribution, movements, and behavior) on the existing population
estimates.

3) Determine the distribution and movem€nts of walruses relative to pack ice
distribution, bathymetry, ani other environmental paraneters.

4) Evaluate he past oensuses of walruses in relation to the distribution
information collected on objectives 2 and 3.

1990 WALRUS POPULATION ESTIMATE

J. R. Gilbert

U.S. Fish and Wildlife Service -
Region 7, Anchorage, Alaska

VNIRO, Moscow, USSR
TINRO, Magadan, USSR

To estimate the size of the Pacific Walrus population in the Bering and Chukchi
seas.

SCOPE: Existing walrus population estimates fail to account for herd composition, movement, distribution,
md behavioral patterns. Sampling effort is shared by the U.S. and the U.S.S.R., and population estimales
are attempted once every five years. Sampling effort currently lacks coordination and design and, therefore,
lacks credibility; razults are limited to determining overall population trend. Adaptation and implementation
of available satellite telemetry techniques to walrus will potentially address the majority of the problems
associated with current estimates, and thus help to provide a more reliable data base for menage6sal.

PROJECT STATUS: The analysis of the satellite telemetry data was completed over the summ€r and a draft
of the dissertation submitted to committee. The dissertation 'The effects of temporal and spatial variability
on population assessme'nt of Pacific walruses: is comprised of five chapters. The first two address methods
of immobilization of walruses and evaluation of the satellite transmitters attached to walruses. The lerrestrial
haulout behavior of walruses in Bristol Bay is de.scribed in chapter three. The relation of autumn
distribution of walruses in the Chukchi Sea to habitat parameters is evaluated in the fourth chapter. The
final chapter evaluates the evidence for trends in the walrus population.

FUTURE PU|ll/S: The dissertation will be frnished in November and papers submitted to refereed jounals.

Investiguor:

Cooperators/
Projea
Support:

Objeaive:

SCOPE: Every five years the U.S. and U.S.S.R. have cooperated in censusing the Pscific walruses in the
waters between Alaska and the Chukotka Peninzula. With increased cooperation possible, this ceirsus was
planned and executed using common methodology and coordinated field efforts.
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PROJECT STATUS: Soviet and American scientists cooperated in a coordinated aerial survey of walruses in
the Bering and Chukchi seas in the fall of 1990. Three U.S. scientists were obseryers on a Soviet aircraft
operating from the Chukotka Coast, four scientists flew from Barrow, Alaska.

In March 1991, the Soviet and American participants convened in Anchorage, Alaska to analyze the
survey data and write a preliminary report. A manuscript which reports the results of the survey hes been
writ0en and is being prepared for review and publication.

In eady Septenber 1990, walruses were counted on coastal and island haulouts in the Bering and
Chukchi seas using aerial photography or visual counts from aircraft. In lale September, walruses were
cormted on the sea ice and in the waters of the Chukchi Sea. With cooperation betrveen the governmeirts
and the scientists of the United States and the former Soviet Union, coordinated surveys with a common
methodology were possible for the first time.

We estimated a total visible population of 201,038 walruses and were not eble to account for those
under the waler. Of those observed, fewer were found in the pack ice th"n in previous surveys, and a
najority werc on Wrangel Island. This difference in distribution between land and ice habitats is likely due
to the extreme mini6g6 ice coverage in the Chukchi Sea.

POPULATION ECOLOGY OF FEMALE BLACK BEARS IN MAINE

Inlestiguor:

Advisors:

C. R. Mcl-aughlin

R. J. O'Connor, Co-Chairperson
G. J. Matula, Jr., Co-chairperson
W. A. Hdteman
D. J. Harrison
W. B. Krohn

Maine Department of Inland Fisheries and WildlifeCooperators/
Projea
Support:

Objeaives: Describe the survival, fecundity, and population densities of female black
bears living in MDIFW study areas from 1982-1990.
Assemble the above paraneter estimates into a predictive population
model.

SCOPE: The black bear has evolved into an important trophy big-gane specias in Msine, with considerable
public inlercSt in the welfare of the resource. Since 1985 Maine Department of Inland Fisheries and
Wildlife's (MDIFW bear management goal has been to maintain 1985 levels of bear distribution and
abundance (21,000 bears).

lncreasing harvest pr€ssure and changing habitat conditions necessitate careful monitoring of the
State's bear population !o meet maoagemeNrt objectives. Greater knowledge of population dynamics is
needed to reliably assess impacts of management actions and habitat dterations on the bear resource.

This research is designed to document age-specific survival and fecundity of female bears in Maine,
and describe their population dynamics. Of particular interest are the impacts flucnrating fall food supplies
and hunting harvests have on the growth rate of female bear populations.

These relationships will be investigated using a computer model basod upon parameter estimates
from field data. The model should itnprove prediction of population responses to managernent actions and
habitat changes. It mey dso enhance MDIFW's ability to monitor the State's bear population. Model
construction and testing will include extensive sensitivity analysis, which should provide insight into the type
of data needed, and required precision in data collections for reliable monitoring of population pararneters.

l)

2'
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The model should also become a vehicle for developing and testing statewide population moni0oring
techniques. Observed changes in population status of bears living within MDIFW study areas will provide a
basis for evaluating harvest-related monitoring techniques. The model could be used to further test the
sensitivity of new monitoring techniques over a wide range of population conditions.

PROJECT STATUS: Survival analysis has been completed, and analysis of reproductive data is underway,
paralleling model development. Several preliminary computer models hsve been constructed in QuickBasic.
Each zucceeding model included additional componenis; the current model describes the life history of
female bears in considerable detail. The model is a bslie matrix design, and accommodates variation in
survival during 2 periods (pre-hunting season and hunting season), flucttuting age of first reproduction, and

variation in frequency of various-sized litters, litter sex ratios, and litter production. Deirsity dependent

zurvival of subadults is aszumed to be the principal factor regulating population growth in the absence of
harvest.

FUTURE PLIINS: Sensitivity analysis will evaluate changes in model output with changing parareter
values, and indicate needed precision of input data. This analysis will utilize large numbers of simulation
runs with progressive alterations of parameter values. Cornparisons of simulation results should identify and
quantify the nodel's sensitivity to variation in parameter values. Additional complexity (i.e., slochastic
effects and behavioral influences) will be incorporated into the model structure, with progressive sensitivity
analysis as appropriate.

Sensitivity should also help identify minimum acceptable sampling inlensities for population
paraneters. After the model is refined using Spectacle Pond data, it will be tested by starting with data

collected on the Bradford study area in central Maine. Comparisons of model output to observed changes in
population dynamics on the Bradford area will be made, and if further model refinement is required, data

from the Stacyville study area (northce,ntral Maine) can be utilized for further testing.

A SIIRVEY OF BEAR HUNTERS IN MAINE:
HUNTING EFFORT AND SUCCESS RATES, AND
ATTITUDES ABOUT BEAR HUNTING POLICIES

Investigator: R. M. Muller

Advisors:

Cooperators/
Projea
Suppon:

Objeaives:

J. A. Sherburne, Co{hairperson
K. J. Boyle, Co-Chairperson
J. R. Gilbert

Maine Department of Inland Fisheries and Wildlife (MDIFW)
Office of International Programs

l) Design I survey to address the following issues:

a) Bear hunting effort and success rates by hunting method and WMU.
b) Bear hunter attitudes about past and current bear hunting policies.

c) Hunter interest and effort in providing input on bear hunting issues to
MDIFW.

2) Evaluate hunter attitudes about past and current bear hunting policias, and

interest and effort in providing input on bear hunting issues to MDIFW.

SCOPE: Black bear hunting as a controlled and regulated hunt in Maine began in the 1930s. Since l93l
the bear harvest seasion has fluctuated widely from year-long seasons from 1942-1965, to s five month
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sesson, to a split seiason between the spring and the fall months, to the current three month season, which is
restricted by law.

Throughout this time, most of the data concerning the status of the bear population in the stale of
Maine have be€n gathered via hanest data. Very little data have actually been collected on the numbers of
hrmters pursuing bear, their hunting effort, and their success rates. This past year, 1990, was the first year
that a special bear hunting permit was required in order to better evaluate bear hunting effort and sucoess

rales in the state of Maine.
MDIFW is in0erested in the preparation of a bear hunter suney which can be adrninistered on s

yearly basis in order to provide them with accurate information concerning hunting effort and success rales
by various hunting methods and in the different Wildlife Management Units.

PROJECT STATUS: A nail survey for bear hunters has be€n designed and administered !o 500 resident
hunters and 500 non-reside,nt hunters. Currently, survey data are being analyzed.

SURVIVAL AND SUSTAINABILITY OF A HEAVILY HARVESTED
MARTEN POPULATION

Investigators:

Cooperators/
Projea
Suppott:

Objeaives:

D. J. Hanison
T. P. Hodgrnn
D. D. Katnik

University of Maine
Maine Agricultural Experiment Station
Maine Department of Inland Fisheries and Wildlife

l) To document and compare age/sex specific zurvival rates of martens in a
heavily trapped area.

2) To compare wlnerability of martens to trapping by age/sex class.

3) To evaluate sustainable harvests of martens in relation !o observed

nortality.

SCOPE: Pine marten (Martes americana\ populations are particularly wlnerable 0o overharvesting because

of the species' low reproductive rate, high pelt price relative to other furbearers, end ease of capture.
Further, a recent decline in pelt prices of other furbearers has dirocted additional trapping pr€ssure tou,ards

msrt€ns. In 1973, the trapping seaaon on martens in Maine was reopened after neady zl0 years of closure.
Following reinstetemeNrt, the banest has increased in Wildlife Management Unrt tr2 (WMU 2), the majority
of marten range in Maine, fron ( 150 martens n L973 to nearly 6,(XX) martens in 1985. Recently,
however, the annual harvest has decreased; ( 2,000 mart€ns werc harvested in WMU 2 during 1991. To
better rmderstand the population ecology of this furbearer, we initieted a project in Toumships 4 & 5 Range

11 to examine the survival of marteirs in an intensively trap@ area. Our goal is to identify factors which
significantly affect survival of martens and to propose managem€nt r€comm€Nrdations to enzure the
sustainability of marlen populations in Maine.

PROJECT STATUS: We estimated age and sex-specific survival from May 1989 - March 1992 for 38

female (26 adults, 12 juveniles) and 36 nrale (24 adults, 12 juveniles) msrtens. Most rcrtalities observed

during 7,134 radiodeys were human-caused. Span (1 May-15 December) zurvival rales were significantly
different betwee,n adult (> I year) mel6s 4pd adult females. Daily survival rates of adulis were significantly
lower during the first 14 days of the trapping season than during the remaining 4-5 weeks. Survival through
the first 14 days of the trapping season was highest for adult fernales, followed by adult males, juvenile (<
1 year) females, and juvenile males. Vulnerability of adult females to trapping was lower than all other
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age/sex classes. However, we observed no significant differences between any other age/sex classes.

Sex-specific adult survival rates were calculated for the post-trapping interval (16 December-April 30)
froin multiples (i.e., 0X, lX, 2)f' 4)K, 8X) of MLE daily mortality rates observed during the pre-trapping

interval (1 May-31 October). Annual MLE survival rates, calculated as the product of all interval rates,

differed little among these scenarios for either adult males or adult females.

Estimates of population change and survival of juvenile females both indicate the population is not
sustaining itself. Further, we simulated the affect of longer trapping seasons on survival of this populetion.

With mortalities concentratod in the early portion of the trapping season, extending the length of the season

had little added negative affect. Immigration from adjacent refugia appear critical to the viability of martens

on our study area.

FUTURE PL/NS: Analyses are complete and a final project manuscript is in preparation.

RELATIONSHIP OF BEAVER MANAGEMENT AND WATERFOWL PRODUCTION
IN SOUTHCENTRAL MAINE

Investigator: T. C. McCall

'4dvisors:
R. B. Owen, Jr., Chairperson
D. J. Harrison
W. B. Krohn
W. A. Halteman
J. R. l.ongcore
P. O. Corr, Ex-Officio
K. D. Elowe, Ex-Offrcio

Mclntire-Stennis
Hirundo Wildlife Trust
Maine Cooperative Fish and Wildlife Research Unit
Maine Departme,nt of Inland Fisherie.s and Wildlife
Maine Trappers Association
National Rifle Association
Penobscot County Conservation Association

l) Determine the yearly rcsponse of the density of beaver on an atta open to

recreational beaver trapping and an area recently closed to trapping.
2) Compare the number of wetlands aod surfece area of water on both ereas.

3) Compare the area of lifeforms of habitat for waterfowl on both areas.

4) Compare the annual rcsponse in the density of breeding pairs of selected

waterfowl species on both areas.

Cooperators/
Projea
Suppott:

Objeoives:

SCOPE: Beaver are one of the primary agents influencing wetland creation and dynamics in North Anerice.
Furthermore, beaver floweges hsve been recognized for years as high quality hsbitat for weterfowl and many

other wildlife species. However, it is unclear how beaver trapping influences beaver densities, wetland

dynamics, and walerfowl densities. This study is designed to provide data for better mqnsgem€nt of beaver

to (1) ensure maximun walerfowl and other wildlife habitar, (2) ensure a zustainable beaver harvest, (3)

ninimize inpact of beaver damage, and (4) meximize aesthetic eqioyme,nt of wildlife for thg public.

One lll km2 area in south-central Maine was closod to beaver trapping for 4 years beginning in
1989, whereas a similar area remained open to trapping.
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PROJECT STATUS: The fourth field season has been completed. Each October from 1988-91, the density
of active beaver colonies was determined on both areas from fixed-wing aircraft. On the trapped area,
trappers were interviewed annually to determine the harvest of beaver. Each May the number and sizes of
wetlands and the lifeforms of habitat associated with each of the 270 wetlands was determined using aerial
photos. From July-September 1989-91 each wetland was visited to verify the accuracy of the data obtained
from the photos. Each wetlands was visited in the spring and summer to record the condition of the beaver
da"' and the water level. From April-May 1989-92, ground counts of breeding pairs of selected waterfowl
species were coryared on each area.

The density ofactive beaver colonies on the untrapped area increased dranatically from 0.15-
0.5/km2 (17-28,65%) from 1988-91. However, on the trapped area the density of colonies declined
slightly from 0.2O{.I7/rrt (22-19, 14%). Harvest of beaver on the trapd area declined from 39-18
(54%) from 1989-92. Thirteen of 22 colonies (59%) were trapped in 1989, 39% n 1990,22% in 1991,
and 37% n 19912. Five hundred beaver were live-trapped and tagged !o delermine population dynamics and
dispersal ofbeaver.

The number of wetlands on the untrapped area increased from 120-132 (lO%, from 1989-91, and on
the trapped area fewer wetlands were added (92-97,5 %). Total surface area of water on the untrapped area
increased greatly (48%) but remained stable on the trapped area. Moreover, on the untrapped area there was
a striking increase in area of flooded lifeforms: op€n water (24%), herbaceous vegetation (36%), ericaceous
vegetation Q33%), alder and willow (l4O%), and timber (67 %). The only lifeform to decline was floating-
leaved vegetation (3%). Whereas, on the trapped area alder and willow incressed 8%, timber declined 4%,
and other lifeforms changes (3%.

Number of pairs of all specias of waterfowl on the untrapped area increased in density: black ducks

Q7.G3L.5ll00 km2, 17%), C-anada gease (3.6-9.0/100 km2, 25%), mqllards (7.5-13.5/100 km2, 80%), and
wood ducks (29.7-33.81100 km2, l4%). On the other hand, on the trapped area the de,nsity of pairs either
declined as in black ducks (29.3-23.411N kmP, 2O%) or inreased less than on the untrapped area as in
Canada geese (8.1-10.8/100 tlm2,33%) and mallards (11.5-13.5/100 km2, 17%'1, excnpt for hooded
nergansers that increased 7.5-13.0/100l<m.z Q3%) andwood ducks that increased 18.0-27.0/100 km2 (50%).

Our controlled shrdy demonstrates that given a clozure of beaver trapping in a heavily trapped area
where the beaver population is below its potential, beaver can rapidly expand into suitable hsbitat and create
and reflood wetlands. Furthermore, most species of waterfowl will increase in density in response to the
greater quantity and quality of wetlands.

FUTURE PLANS: In the fall of 1992 the number of beaver colonies will be determined; and in the winter
of 1993 the harrrest of beaver will be monitorcd, thus completing the fieldwork. The anticipated date of
completion is May 31, 1993.

Investigator:

Advisorc:

Cooperators/
Projea
Support:

REPRODUCTIVE BIOLOGY OF CAPTIVE FISI{ERS

H. C. Frost

W. B. Krohn, Chairperson
D. J. Hanison
C. R. Wallace
H. C. Gibbs
K. D. Elowe

Maine Department of Inland Fisheries and Wildlife
Maine Cooperative Fish and Wildlife Re.search Unit
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Objeaives: 1) Determine if placental scars are a reliable index for estimating fisher

recruitment from trapper caught animals.

2) Docurnent male and female reproductive cycles by: A) monitoring levels
of reproductive hormones; B) documenting the estrous cycle and
implantation dates of females and; C) monitoring lestes size, sperm
viability, and baculum development in males.

3) Document growth and development of embryos and kits in captivity.

SCOPE: Most of the informstion on fisher reproduction came fron fur farms before 1930. Betwee,n 1950
and 1970 several investigators studied fisher reproduction, primarily fron data collected from carcasses of
trapper caught animals. Common reproductive indicas for fisher af,e counts of corpora lutea, blastocysts, and
placental scars. Recently, the state of Maine has undertaken an extensive effort to document the
reproductive biology of fishers both from wild animals using radio-telemetry and from studying wild fishers
brought into captivity. Data from the telemetry studies indicate that counts of corpora lutea and blastocysts
over estimate the number of female,s that give birth and the number of young born. However, the
proportion of adult females with placental scars was similar to the proportion of females denning and raising
yonog in the wild. The use of placental scars has been questioned because of the reliability of observing
then on the utenrs and determining how long they are visible. The validity of using placental scars as a

recnritment index will be investigated. In addition, the mele and female reproductive cycles will be
documented along with the growth and development of embryos and young born in captivity.

PROJECT STATUS: Twenty-two cages and nest boxes were constructed during the fall of l99O and put in
place at the University of Maine's ffimel Research Facility. Thirty-two fishers, 28 female,s and 4 males,
have been captured and brought into captivity. Twelve (5 in 1991 snd 7 in t992\ of the 28 femele,s hsve
given birth to 35 young. Through releases, escap€s, and deaths, 23 fishers remain in captivity. More
reles,ses are planned before the end of the year, to make room for newly trapped anirnqls.

Ultrasound readings were taken at weekly intervds on all pregnant femeles from the last week of
January 1992 until birth in March 1992. Dates of blastocyst implantation were identified and developmt
of the embryos wes monitorpd. Weight and body measurem€nts were taken on the kis from birth until they
werp released in November. Behavioral observations were done from the time the kits began leaving the
nest box until the litlers were separated. Blood was take,n from all adults at weekly intervals between

January and Jrme, and levels of testostefone and progesterone are currently being determined by
radioimmunoassay. Vaginal smears and vulva meazurements were dso take,n weekly to deiermine when
estrus occurs and how long it lasts. Tasle measurements and electroejaculations were done to determine
when meles become sexually active and how long this period persists. Laparotomies were done on all
animals that gave birth to cout place,ntal scars and compare then with the number of knovm births. Only 1

placentd scar ha-s been seen out of 35 knovm births fron 12 females.

FUTURE PUNS: Plec€ntel scers are knovm to occur in fishers harvested by trapper in November and

December. However, placentel scars in the live captive fishers have not been seen. Trappers will be hird
to captur€ l0 additional females and 2 adult rnqles during the 19912 trapping season. Laparotomies wiU be
done on all females that are judged to have given birth the previous year. This will allow comperisons
between females that are pregnant (wild caught) and those that are not pregnant (captive from previous year).
Hormone profiles will continue to be monitored. Vaginal smeaf,s, vulva and testes measurements, and

electroejaculations will be done throughout the breeding season oo 
"11 

sfmals so adult, yearling, and
juvenile reproductive cycles can be cornpared. All animals will be released in June 1993 and data andysis
will begin. The final report should be finishd by December 1993.
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ECOLOGY OF SPRUCE GROUSE IN ACADIA NATIONAL PARK
AND ON MOUNT DESERT ISLAND

Investigator:

Advisors:

Cooperators/
Projea
Suppon:

Objeaives:

S. D. Whitcomb

F. A.-Servello
D. J. Harrison
A. F. O'Connell
W. E. Glenz

National Park Service -
Acsdia National Park

(1) Identi$ potential hsbitat patches occupied by breeding spruce grouse in
Acadia National Parlc and on Mount De.sert lsland.

(2) Determine the minipu6 breeding population of spruce grouse in Acedia
National Park and on Mount Desert Island.

(3) Determine htbitet types selected by dispersing juvenile spruce grouse, and
describe dispersal movem€Nrts.

SCOPE: Spruce grouse were believed to be extirpated on Mount Desert Island in the late 1800s but a
breeding population curre,ntly exists. However, little is known about the population or its long lerm
viability. Spruce grouse breeding habitat is predominantly lowland conifer cover. This cover t54re has a
highly fragmented distribution on the islend and occupies only ?.6% of the island's area. Therefore, the
potential breeding habitat for spruce grouse is limited, and dispersal ofjuveniles betwee,n widely separated
patches of breeding habitat may be iryortant for rn"inteining a viable population.

PROJECT STATUS: Areas of polentid habitat have been identified fron cover maps and preliminary
surveys of spruce grourie occun€nce and habitrt availability heve beeir conpleted. A census of breeding
spruce grouse was coryleted in spring 192. Female spruoe groruie were fitted with radio transmitters and
monitored during nesting and brood rearing. In August juvenile spruce grouse were radio tagged to study
habitat selection during dispersal.

FUTURE PI-4NS: A second census of spnrce gouse will be conducted in April-May 1993. Female spruoe
grouse will be monitored during nesting and brooding to determine productivity.

WHITE.TAILED DEER MORTALITY, POPULATION DYNAMICS,
MOVEMENTS, AND SPATIAL INTEMCTIONS WTTH COYOTES

IN ACADIA NATIONAL PARK, MAINE

S. L. Glass

D. J. Harrison
A. F. O'Connell
J. R. Gilbert
K. D. Elowe

Investigator:

Advisors:



Cooperators/
Projea
Support:

Objeaives:

4t

W. E. Glanz

National Park Service -
Acadia National Park

University of Maine

l) Estimate cause-specific mortdity rates for radio+ollared female white-
tailed deer on Mount Desert Island.

2) Assess patterns of spatid overlap arnong coyote and white-tailed deer

social groups to determine whether coyotes influence available habitat for
deer in Acadia National Park.

3) Using mortality rates estimeted via objective #l and a stochastic

simulation model, to assess the effect of various causes of mortality on
population dynamics of deer in Acadia National Park.

4) Compare social structure of coyote family groups on Mount Desert Island
with mainland coyotes in eastern Maine.

5) To determine the extent of shared use of private lands and park lands by
deer inhabiting Mount Desert Island.

SCOPE: Deer populations in mrny eastern Nationd Parks have been increasing to the extent that vegetetion
and species composition are showing significant negative effects. Acadia National Park (ANP) is an

exception; since 1968 no evide,nce of widaspread overbrowsing has been documented. Recent studies
suggest that deer populations heve declined in ANP since 1980.

Coyotas colonized Mount Desert Island (MDI) in the early 1980s and are a potentially significant
predator on deer in ANP. Preliminary food habits studie,s suggest that the use of deer by coyotes is high
relative to mqinlend areas. In eddition to direct predetion, spatial interactions betrveen coyotes and deer may

potentially affect deer populations.
We plan to investigate cause-specific mortality of deer, assess pstterns of movement and spatial

overlep betrvee,n coyotes and deer, examine the socid structure of coyotes on MDI, and develop a stochastic

simulation model for deer in ANP.

PROJECT STATUS: Field work wes initieted in August 1991. Twe,nty-two coyotes (13 females, 9 males)

from 7 different family groups have been captured and equip@ with transmitters.
From January-Jrme, 1992, 10 adult does and 8 fawns (4 femsles, + mqles) were equipped with transmitters.

Relocations have been obtained l-3 timss per week. Mortality souress documented for deer on MDI have

been coyoles, domestic dogs, and vehicles.

FUTURE PI:/NS: Coyote trapping will proceed through November 1992 with the inlent of capturing 5-7

additionel coyoles. Deer trapping and darting will be conducted from December-April. Relocations will be

obtained 1-3 times per week for deer and coyolas. Coyote and deer trapping will continue during 1993 and

1994.

SPATIAL RELATIONSHIPS AND DISPERSAL CHARACTERISTICS
IN AN IJNEXPLOITED AMERICAN MARTEN POPI]LATION

Investiguor:

,Advisors:

D. M. Phillips

D. J. Harrison, Chairperson
W. B. Krohn
K. D. Elowe
W. A. Halteman
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Coopoators/
Projea
Support:

Objeaives:

Mclntire-Stennis
Maine Depertment of Inland Fisheries and Wildlife
Baxter State Park

l) Compare spatial relationships in an unexploited marten population to a
recently studied population in an area characterized by extensive timber
harvasting and intensive trapping.

2) Document the extent of seasonsl and annual home range fidelity of
martens.

3) Document and compare sex-specific characteristics of dispersal in an
unexploited marten population.

L. A. Joyal

M. L. Hunter, Jr.
M. A. McCollough
D. J. Harrison
K. E. Gibbs

Davis Conservation Foundation
Maine Departnent of Inland Fish and V/ildlife
Maine Audubon Society
University of Maine

SCOPE: Despite the ecological and oconomic iryortance of martens, and the steadily increasing harvest in
Maine, reports on home range size, seasonal and annual home rrnge fidelity, and degree of overlap are
fragmented and often inconsiste,nt. Most narten re,search has been conducted in areas subject to trapping
pressure and/or timber harvesting, end an assessment of marten spatial relationships in an unexploited marten
population is needed.

Knowledge of marten dispersal characteristics is an ess€,ntisl ingredient of soud mrnagem€nt
decisions; however, reports on tining, directionality, distance and duration of dispersal is largely anecdotal.
A large scale biotelemetry study of these factors is justified due to the contradictory and incomplete
information available, and the fact that marten dispersal characteristics remain unknonm.

My gods are to documeirt spatial relationships (i.e., home range size, seesonal and annuel home
range shift, spatial and lemporal overlap) of martens in a 5okm2 area of Baxter State Park, and compare
then with the results of a rece,ntly coryleted study of an adjacent population in an area characteriz€d by
extensive timber harvesting and intensive trapping. I will document dispetsal characteristics of martens,
evaluate their relationship with Maine's curreirt harvest restrictions, and assess the role of the park in
maintaining msrtetr populetions in adjacent areas wherc trapping and forest hanesting occur.

PROJECT STATUS: Since October 1990, 65 mart€,ns have been equippd with radio-collan in the Baxter
study area. Over 2,500 relocations were obtained by livetrapping, grormd and aerial lelemetry, and walk-in
observations. Sufficient data are available for 34 martens (l7n,l7f) to documeirt and compare spatial
characteristics. Tweirtyone martens (7m,l4f) will be usd in the rndysis of dispersal.

FWURE PLTlJliS: Ground and eerial monitoring of radio-collared msrtens will continue rmtil May 1993.
The expected date of project completion is May 1994.

. POPIJLATION STATUS AND HABITAT USE OF
BLANDING'S AND SPOTTED TI,JRTLES IN SOUTHWESTERN MAINE

Investigator:

,4dvisors:

Cooperators/
Projea
Support:
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Estimate population size; density; and sox, size, and age structure.
Characterize home ranges and terrestrial movements, and deterrrine if
they are affected by wetland isolation.
Document hatching d8tes, hatching success,

hatchling movements, and habitat use by hatchling turtles.
Characlerized wetlands and upland areas used by each specias and

determine if certain habitats are used at different tires of the year or for
different activities.

SCOPE: Both the Blanding's and the spotted turtle are believed to be declining throughout their geographic
range. Although both specias are listed as threatened in Maine, the past and present population status of
each species is poorly known. Nevertheless, knonm po'pulations of Blanding's and spotted turtles occur
prinarily in York County, where the human population is rapidly growing. Increased development
associated with human growth has rezulted in the filling of rneny wetlands and possibly the pollution of
others. Development may also fragment habitat and cause turtle populations to become isolated and face a
greater risk of local extinction. Wetlands less than ten 8cres, commonly used by both species, are not
protected through existing state legislation. Habitat information is needed in order to implement habitet
protection nreasures through the Maine Endangered Specias Act and Natural Resources Protection Act.

PROJECT STATUS: A nine squere kilometer area containitrg the largest known population of each species

was selected as an intensive shrdy site. Radiotransmitiers were put on eight female spotted turtles, five
female Blanding's turtles, and two male Blanding's turtles. These turtles were located every two to three

days during the summer and they are still being monitored periodically. Individual wetlands were visited
repeatedly throughout the zummer to visually survey for turtles and to tneasure habitst variables. Eleven
total nests werc located in June and they are now being monitored for emerging hatchlings.

FUTURE P/,/ilMS: Field work will be re, eated during the spring and zummer of 1993.

1)

2\

3)

4)
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Conference on Research Initiatives for the Maine Agricultural Experiment Station, University of
Maine, Orono.

RUDNICKY, T.C., and M.L. HUNTER, JR. June 1992. 'Reversing the fragmentation paradigm: the

effects ofclearcut size on bird species richness.' Society for Conservation Biology Conference,

Blacksburg, VA.

SADER, S.A. October 1991. 'Forest change detection techniques.' Presented at NASA-Earth Observation

Commercialization Applications Program, Stennis Space Crnter' MS.

SADER, S.A. and A. ESTRADA. September 1992. 'Forest fragmentation in the Sierra De los Tuxtlas,

Mexico." Poster paper presented at Smithsonian Institution Syryosiun - Forest remnants in the

tropical landscape: benefits and policy irylications, Washington, D.C.

SHEPARD, S.L. March 1992. 'Private sector contributions to Atlantic salmon manegement and

restoration, the utility perspective." 1992 Atlantic Salmon Workshop, Rockport, ME.

SPRUCE, J.P., B. DOWELL, C. ROBBINS, and S.A. SADER. 1992. 'Forest !o agriculture conversion

in southern Belize: irylications for migrant land birds.' Poster paper pre.sented at Smithsonian

Institution Syryosium - Forest rennsnts in the tropicd landscape: benefits and policy implications,

Washinglon, D.C.

VERA, C.J., and F.A. SERVELLO. April 1992. 'Effects of landspreading pulp and papernilt sludge on

Maine forestland on wildlife populations.' Paper presented at Northeast Fish and Wildlife
Conference, Richmond, VA.
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VICKERY, P. October 1991. Organized a program at Switzer Environmental Fellowship Program annual
meeting - Proposal to spread sludge, Department of Environmental Protection (mock hearing),
Bedford, NH.

VICKERY, P. March 1992. Participated in workshop: Monitoring Populations of Migratory Birds in the
Northeast, Lincoln, MA.

VICKERY, P., end M.L. HUNTER, JR. June 1992. "Where are the birds: how much does 'spot-mapping'
tell us about habitat quality?' Society for Conservation Biology Conference, VA Tech. Univ.,
Blacksburg, VA.

PUBLIC TALKS PRESENTED

CARTWRJGIIT, M.A. "Largemouth bass radio telemetry studies.' Seminsr presented to the Zoology
Department Colloquium Series, University of Maine, September ?5, l99t2.

ELLIOTT, C.A. 'An introduction to Project WILD." Talk given to U.M. College of Education science
education students, October 29, l99l.

ELLIOTT, C.A. Conducted Project WILD Workshop for pre-service and in-service teachers, College of
Education, University of Maine, November 2, 1991.

ELLIOTT, C.A. Conducted Project WILD Wor*shop for pre-service and in-service teachers, College of
Education, University of Maine, Febnrary 4, 199t2.

ELLIOTT, C.A. 'Managing woodlots for wildlife.' Talk given to Maine Chapter National Audubon
Society, Dover-Foxcroft, January 16, 1992.

ELLIOTT, C.A. 'Woodlots and wildlife tnnnagerrrent.' Talk given at Maine Agricultural Trade Show,
Augusta, January 22, 1992.

ELLIOTT, C.A. Conducted Project WILD Wortshop for pre-service and in-service teachers, College of
Rlucation, University of Maine, February 5,l99tZ.

ELLIOTT, C.A. Conducted Project WILD Workshop for pre-serrrice and in-service teachers, College of
Education, University of Maine, Febnrary 6, lgg2.

ELLIOTT, G.A. Conducted Project WILD Wortshop for pre-service and in-service teachers, College of
Fducatiol, University of Meine, Febnrary 8, 1992,

ELLIOTT, C.A. 'Wildlife nrnsgernent in backyards and woodlots.' Talk giveir at 54th Annutl Easlern
Maine Sportsman's Show, University of Maine, Orono, March 8, l98Z.

ELLIOTT, C.A. Conducted Project WILD-Aquatic Workshop for pre-service and in-service teachers,
College of Education, University of Maine, Apil X, L992.

ELLIOTT, C.A. 'Careers in wildlife." Talk given at Brewer Middle School, Brewer, ME, May 21,lgg1.

EIIIOTT' C.A. 'An introduction to ocology and wildlife managernent.' Talk given at University of
Maine Cooperative Extension Forestry Cary, Tanglewood 4-H Cary, Lincolnville, ME, September
23, t992.
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ESCHHOLZ, W.F. 'Moose ecology in Maine.' Presentation to woodlands staff, Great Nodhem Paper,

Millinocket, ME, May l,1992.

GLASS, S. 'Coyote and deer research on Mount Desert Island." Talk given to Union River Chapter,
Maine Trappers Association, Ellsworth, February 2, 1992.

GLASS, S. 'Coyote and deer research on Mount De.sert Island.' Talk given to Maintenance Department,
Acadia National Park, Bar Harbor, ME, February 26,1992.

GLASS, S. 'Coyote and deer research on Mount Desert Island.' Topic of redio interview conductd by
WERU in Blue Hill, ME, March 4,1992.

GLASS, S. 'Coyote and deer rcsearch on Mount Desert [sland.' Topic of interview with Channel 5 News
at Acadia National Park, Bar Harbor, ME, March ?5, 1992.

GLASS, S. 'Coyole and deer research on Mount Desert Island.' Topic of newspaper interview with the
Maine Telegram, Portland, ME, April 27, 1992.

GLASS, S. 'Coyote and deer r€.search on Mount Desert Island.' Topic of interview with Channel 7 News,
Bangor, ME, May 15, t992.

GLASS, S. 'Coyote and deer re.search on Mount Dqsert Island.' Talk given to University of Maine
Wildlife Summer Camp, May 15, 1992.

GLASS, S. 'Coyote and deer research on Mount De.sert Islend.' Topic of radio interview with WPBR,
May 27, 1992.

GLASS, S. 'Coyote and deer res€arch on Mormt Desert Island.' Talk given at interpretation staff
orientation, Acadia National Park, Bar Harbor, ME, June 25, 1992.

HARRISON, D.J. 'Wildlife diversity in the Bangor Marsh.' Talk given to The Brngor Nature Club,
Bangor, ME, November 13, 1991.

HARRJSON, D.J. 'Ecology of coyoies in Maine.' Presentation to Penobscot County Conservation

Association, Brewer, ME, December 5, 1991.

HARRISON, D.J. 'Significance of pine marle,ns to future forest practices in Maine.' Preseirtation to
Woodlands steff, Great Northern Cotp., Millinocket, ME, May L,1992.

HARRISON, D.J. 'Pine marten habitat requirements: will the Forest Prectices Act safeguerd msrten

htbitet?" Presentation to Maine Chapter of The Wildlife Society, Orono, ME, January 23, 1992.

HARRISON, D.J. "Interactions among timber harvesting, trapping, and pine marten populations in northe'm

Maine.' Preseirtation to Student Chapter of The V/ildlife Society, Orono, ME, February 27, 1992.

HODGMAN, T.P. "Herbivore food hsbits analysis.' Talk and dercnstretion given to WLM 450, Wildlife
Habitat Relationships, University of Maine, Orono, October 2l nd 22, 1991.

HODGMAN, T.P. "Natursl history of Maine's wildlife,' talk and tour of UM large asinal holding
facility given to Carmel Atea Cub Scouts, University of Maine, Orono, November ?5, l99l.
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HODGMAN, T.P. 'Western rangelands.' Talk given to WLM 200, Ecology, University of Maine, Orono,
December 2,1991.

HODGMAN T.P. 'Career possibilities in wildlife conservation." Talk given to University of Maine,
Student Chapter of The Wildlife Society, University of Maine, Orono, Decenber 4, l94l.

HODGMAN, T.P. 'Quantifying the relationship of forest mansgement to Maine's marten herve.st with a
c information system.' Tdk given to FTY 609, Imnge Processing, University of Meine,

Orono, December 5, 1991.

HODGMAN, T.P. 'A wildlife manqgernent csreer." Talk given to science class at Weatherbee Middle
School, Hampde,n, Maine, January 22, 1992.

HODGMAN, T.P. 'Summer jobs in wildlife conservation.' Talk grven !o Introduction to Wildlife
Resourcas, University of Maine, January 29, 1992.

HODGMAN, T.P. 'Grazing effects and rangeland conservetion.' Talk given !o WLM 540, Conservation
Biology. University of Maine, Orono, Merch 19, 1992.

HODGMAN, T.P. 'Survival snd vulnerability of pine martens in northern Maine: outlook for the future.'
Talk given to Department of Wildlife, University of Maine, Orono.

HUNTER, M.L., JR. 'Spatial and temporal asp€cts sf rmnnging forests for biological diversity.' Yale
University, New Haven, CT, October 14, 199I.

HUNTER, M.L., JR. 'Paleoocology and its implications for conservation biology.' Yde Universig, New
Haven, CT, Oclober 14,1991.

HUNTER, M.L., JR. 'Spatid and teryoral aspects of 'ne"qging forests for wildlife diversity.' Dept.
Natural Resources, Univ. of New HampshirE, Durtsm, NH, October 25. 1991.

HUNTER, M.L., JR. 'Natural disturbance regimes as spatial models." Department of Wildlife, University
of Maine, Orono, December 4, l9{9-l.

HUNTER, M.L., JR. 'Forest ecosystems of the Northeast." Talk grve,n at Northern Forest knds Study
Conference, University of Maine, Orono, January 25, 1992.

HUNTER, M.L., JR. "Natural firc regimes as models for maneging boreal forests." Department of Plant
Biology and Pathology, University of Maine, Orono, January 30, 1992.

HUNTER, M.L., JR. Testified to Maine State Irgislature on reorganization of the state's netural resouroe
agencies, February 28, 1992.

HUNTER, M.L., JR., end R. SEYMOIJR. "New forestry." Student Chapter of The Wildlife Society,
September 23, 1992.

HUNTER, M.L., JR. "Spatial and lemporal aspects of forest mansgem€Nrt.' USDA Forest Service strff,
Clemson University, SC, September 25, 199t2.

HUNTER, M.L., JR. 'A triad approach to land use allocation.' Wildlife/Forastry Seminsr, University of
Maine, Orono, September ll, 1992.
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KATNIK, D. 'Spatial use, territoriality, and habitat use of marteNrs in Maine.' Talk prasented to Central
Chapter of Maine Trapper's Association, Palmyra, March 4, L992.

KATNIK, D. 'Spatid relationships, movements, and habitat selection of martens on cornmercial forestland
in northern Maine." Talk given to Department of Wildlife, Orono, ME, April 8, 1992.

KATNIK, D. 'Habitat selection by martens on commercial forestland in northern Maine." Presentation to
Woodlands staff, Great Northern Corporation, Millinocket, ME, May 1,1992.

KROHN, W.B. 'New England's changing forestlends - effects on early and late zuccessional wildlife'.
Forest Wildlife Manegement class, University of Maine, Orono, November 19, 1991.

KROHN, W.B. 'How Refuges and Units can work together.' Slide presentation at the FWS' Region 5
Project Lpaderr' meeting, Stillwater, Maine, January 23, 1992.

KROHN, W.B. "Mission and structure of the U.S. Fish and Wildlife Service." Talk given to Wildlife
Policy Class, University of Maine, Orono, January 30, 1992.

KROHN, W.B. Prasented slide presentation on Maine Gap 5"1tgs to forest industry at a meeting of the
Cooperative Forestry Research Unit, University of Maine, Orono, Apil 28, 1992.

MOREAU, D.A. 'Habitat Suitability Index Models.' Guest lecture to the Fishery Biology I-aboratory
class, University of Maine, November 11, 1991.

MOREAU, D.A. 'Habitat Suitability Index Models for Atlantic salmon.' Seminar prasented to the

Tnology Department Colloquium Series, University of Maine, February 28, 1992.

MORING, J.R. "Fisheries careers and training." Talk given to Tnology first-year students, University of
Maine, December 2, 1991.

MORING, J.R. 'Artificial reefs and habitats.' Taft given to meeting of the Fisheries Division, Maine
Oepartmnt of Inland Fisheries and Wildlife, Orono, Maine, December 18, 1991.

MORING, J.R. 'Ecology of tidepool fishe.s: adaptetions to life in the intertidal m e.' Talk prasented to
the Upward Bound Sumrer Biology Program, University of Maine, July 10, 1992.

OV/EN, R.B., JR. Radio interview on the reauthorization of the Endangered Species Act - UM Public
Affairs, April2,1992.

OWEN, R.B., JR. "Treirds in wildlife research in the 1990's.' Telk prese,nted at Unity College Seminar
Series, Unity, Maine, April 3, 1992.

OIVEN, R.B., JR. 'Common birds of Maine.' Talk give,n to Katahdin Arca Cotmcil Boy Scouts, Bangor,
Maine, April 8, 1992.

PHILLPS, D. 'Pine marten re.search in Baxler State Park, Maine.' Talk give,n to visitors and park staff,
Baxler State Park, Maine, July 28, L992.

RAYMOND, K.S., W.E. ESCHHOLZ, md F.A. SERVELLO. 'Effects of herbicide use on rnoose ecology
in Maine.' Preseirtation to Maine Department of Inland Fisheries and Wildlife staff, Bangor, ME,
April 18, 1992.
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SADER, S.A. 'Integrated geographic information systems for spatial analysis of wildlife habitat: a teaching

approach.' Wildlife gsminar, University of Maine, Orono, October 29, 1991.

SADER' S.A. "Forest change on a landscape scale as sensed by salellite imagery.' UM Botany Seminar,
University of Maine, Orono, March 26, 1992.

SADER, S.A. 'Tropical deforestation: effects on migratory birds." Talk given to Bangor Nature
Club, Bangor, ME, March ll,1992.

SADER, S.A. "Tropical deforestation: causies and consequences." Presented et Maine Scholars Day,
University of Maine, Orono, May 18, 1992.

SADER, S.A. "Spatiel characteristics of forest fragme, ts and deforestation patte,ms in Southern Mexico and
Guatemela'. UM Forestry Seminar, University of Maine, Orono, September 18, 1992.

SERVELLO, F.A. "Effects of herbicides on wildlife habitat.' Talk given to the Penobscot County
Conservation Association, Brewer, ME, Septembet 2, 1992.

SHERBURNE, J.A. "Conservation educetion methods and approachas in national parks.' Talk given to
Peace Corps volunteers in Morocco, January I, 1992.

SHERBIJRNE, J.A. 'Caroers in international conservation.' Talk given in first year wildlife major course,
University of Maine, Orono, April 8, 1992.

SHERBURNE, J.A. "International conservation efforts in U.S. private and public sector donor
organizatiq6.' Talk given in Tropical Forastry class, University of Maine, Orono, April 10, 1992.

SHERSITRNE, J.A. 'Wildlife issues and human population demands for nahral resourpes in Africa.' Talk
grve,n !o Milo Garden Club, Milo, ME, April 1992.

SHERBIJRNE, J.A. 'Value of student exchanges in the development of higher education programs. " Talk
given at International Student Exchange Program 6sstings, Budapest, May 4, 1992.

SIIERBITRNE, J.A. "Five-step process in the development of conservation educetion programs in
developing cotmtries.' Paper and talk prasented !o Moroccan biologists and Peace Corps volunteers
in Morocco, May ll,1992.

SHERBURNE, J.A. 'Similarities between intemationallzing higher education institutions and ecological
processes.' Talk given at NASUISC International S€ctio,rul Meetings, Washington, DC, July 12,
t992.

SHERBURNE, J.A. "The ethics of U.S. foreign assistance frrnding in light of weakened domestic programs
addressing U.S. socioeconomic issues.' Talk given to Intenrational Rotary Club, Bangor, July 22,
t992.

SHERB{JRNE, J.A. 'Internationd program activities et the University of Maine.' Tslk given to Kiwanis
Club, Dover-Foxcroft, September 9, 1992.

VAN DEN ENDE' O. 'Studies of fish predation on Atlantic salmon smolts.' Seninsr presented to the
Tnology Colloquium Series, University of Maine, September 25, 1992.



62

VERA, C.J., and F.A. SERVELLO. 'Effects of landspreading pulp and paper mill sludge in Maine
forestland on wildlife populations. " Presentation at North€ast Fish and Wildlife Confere,nce,
Richmond, VA, May 5,1992.

WHITCOMB, S. "Population ecology of spruce grouse on Motmt Desed Island." Talk given to staff of
Acadia National Park, Ber Harbor, ME, June 25,1992.

WHITCOMB, S. "Population ecology of spruce grouse on Mount Desert Island.' Talk given to staff of
Maine Department of Inland Fisheries and Wildlife, Bangor, July 14, 1992.

WHITMAN, A., M.T. JONES, and R.J. O'CONNOR. "Bird species richness in New England: effects of
habitat diversity md tree species richness.' Poster preseirtetion at New England Society of
American Foresters meeting, I-owell, MA., March ll-13, 1992.

AWARDS, HONORS, AND APPOINTMENTS

CARTWRIGHT, M.A. 1992. Received the 1992 Horace Bond Scholarship fron the Penobscot County
Conservation Association.

CHILELLI, M., and B. GRIFFITH. May 1991. Awarded Outstsnding Wildlife Paper from the Northeast
Section of The Wildlife Society for 'Assessing the vdidity of computerized population viability
analysis" prasented at the 47th Northeast Fish and Wildlife Conference.

ELLIOTT, C.A. November 1991. As member of Cooperative Extension Task Force on Diversity, received
the 1991 Cooperative Exte,nsion System Award for Diversity.

ELLIOTT, C.A. March 1992. C:hait sf plrnning Committep for Expanding Your Horizons in Math and
Sciences Conference for Yormg Women in Grades 7, 8, and 9.

HARRISON, D.J. 1991. Served as script editor for National Geographic Explorer Series television
documentary entitled 'Call of the Coyote,' ured L2l?2191.

HUNTER, M.L., JR. 1991. Received appointment to Libra Professorship of Conservation Biology,
University of Maine, Orono.

HUNTER, M.L., JR. 1992. Appointed to the Biodiversity Task Force of the Preside, t's C.ommissiorn on
Environmental Quality, Washington, D.C.

HUNTER, M.L., JR. 1992. Appointed !o the Species Survivd Commission of the World Conservation
Union, Switz€dand.

HUNTER, M.L., JR. 1992. Appointed !o Maine Task Force of the New England Plant Conservation
Program.

MORING, J.R. September 1992. Elected as Northeastern Division Representative for the Early Life
History Section of the American Fisheries Society.

O'CONNOR, R.J. August 1992. Served as a judge for the Buell and Brarm SMe,nt Awards, Ecologicd
Society of America Annud Meeting, Honolulu, Hawaii.






