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PtsRSONNEL NOTES

DR. BRAD GRIFTITII transferred to the Service's Alasks Fish and Wildlife Research Center es a
Wildlife Biologist. Brad is now working on ceribou in the Arctic Nationel Wildlife Refuge.

MARYELIJN CHILELLI is m Assistant Wildlife Scientist end is complaing the population viebilig
she and Brad initisted.

The Wildlife stude,nts that hsve gradutod recently are: SARAII HOOPER, M.S. Ssrah is now
working for BLM at Lake Havasu, Arizons. MIDORI SAEKI, M.S. Midori worked part of the summer on
the University's marten projoct and then flew to Oxford to wort on a project that consisted of trapping
bedgers and wood mice. She will stert working towerd e D.Ph. at Oxford next spring. ELETA
VAUGIIAN, M.S. Elera is hiking the lenglh of the Appalschiso Treil.

ELIZABEIH MOORE wes hired es e Research Assistant !o work at the Holt Forest.

JILL RYAN received her M.S. in Zoology and took a job with the U.S. Fish and Wildlife Service in
Virginia. TODD SIIIITH received his M.S. in Zoology and began wort toc/srd his Ph.D. * the University
of Rhode Island. DAI\[ MCKII\ILEY defended his M.S. thesis and returned to his job with the U.S. Forest
Service in Vermont.
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Cornell University, I-aboratory of Omithology - CULO
Dupont Corporation - CPM
FMC Corporction - CPM
Hirundo Wildlife Retuge - HWR
Holt Woodlands Research Formdation - HWR.F
Internstional Paper Coryany - IPC
Kennebec Log Driving Coryany - KLDC
Maine Atlantic Sea-Run Commission - MASRC
Maine Ardubon Society - MAS
Maine Department of Conservation - MDC
Maine Oepermat of Environmenlal Protoction - MDEP
Maine Department of Inland Fisheries and Wildlife - MDIFW
Maine Department of Marine Resources
Maine Pesticides Control Board - MPCB
Massachusetts Audubon Society - MAAS
Mobay Corporation - CPM
Nationsl Wildlife Federation - NWFD
Neture Conservaocy - NC

Meine Ctapter - NC-MC
NE Regional Ofifice

New Bnmnrrick Departtnent of Natural Resources and Energy - NBDNRE
North Americen Wildlife Form&tion -

Delte Waterfowl & Wetland Re.search Station - DWRS
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Penobscot County Conservation Association - PCCA
Scott Paper Company - SP
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The Nature Coservancy, Maine Chapter - MCTNC
University of Maine - U of M

Association of Graduale Students - AGS
College of Arts and Sciences - CAS

Tln,logy Departrent - ZD
College of Forest Resources - CFR

Helch Act Fuods - HAF
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College of Applied Sciences and Agriculturc
Departnent of Agricultural Resource Economics

Gradute Schml
U.S. D€pt. of Agriculture - USDAruSAID
U.S. Environmental Protection Agency - EPA
U.S. Fish and Wildlife Service - FWS

Alaskr Fish and Wildlife Research Center - AFWRC
Alssks Regional Office - ARO
Moosehorn National Wildlife Refuge - MNWR
Nationd Ecology Ce,nter - NEC
Nationel Fisherie.s Conteminant Res€erch Center - NFCRC
National Fishery Research and Development Lab - NFRDL
Northeast Anadromous Fisherie.s Res€arch Laboratory - NAFRL
Office of loformation Transfer - OIT
Patuxeirt Wildlife Research Crnter - PWRC
Region 5, Federal Assistance - R-5, FA
Region 5, Fish and Wildlife Enhancement - R-5, FWE
Washington Office - WO

U.S. Forest Service - USFS
Green Mountain Nationsl Forest
While Mountain National Forest

U.S. National Park Service - NPS
Acadia National Park
Boston Regional Office



PROJBCT REFORTS

EI{DAI{GF,RED At{D THREATET{ED SPECIES:

ANALYSIS OF FACTORS AFFECTING POPULATION VIABILITY OF BIRDS

Intustigaon:

Cooperators/
Projea
Support:

Objeaivus:

M. Ctilelli
J. R. Gilbert
B. Griffith
W. B. Krobn

U.S. Fish and Wildlife Service -
Region 8, Office of Research Suppod, lVO

l) Assess the utility of coryrterized population viability analysis (PVA) in
predicting the hte of snell populations of wildlife species.

2) Use PVA 30 rank types of species by their susceptibility to extinction based
on life history stntegy, size, and envirsnm€otrl verietion.

SCOPE: PVA only assigns a probability of extinction under a specified schedule of vital rates and teryoral
varietion. Beceuse extinction md persistence are both possible, the fate of a single species or single
endangered population can neither vdidste nor reject PVA predictions. Tbus, although the PVA prooess
appears reasonable, it is difficult to essess how meaningful the predictions are on a situstion specific basis.

To assess the utility of PVA, we will conduct PVA for generalized type-s of orgenisms that include
several species. PVA predictions can then be conpared 3o the actual fates of a numb€r of small populations
of a particuler t'?e of organism. If PVA provides reesoneble estinetes of the actusl proportion of
populations that become extinct, their validity of the modeling process will be If PVA feils to
predict the proportional fates of actual populations, the analysee nay ide,ntiS tlpes of critical input &ta
nec€ssary to iryrove the accuracy of future PVA.

After identifying the conditions under uftich e PVA is effective, we will use stochastic simulation
modeling to eveluate extinction probebilities of birds by life history strata.

PROJECT STATUS: To evahnte the PVA procedure, we rrp coryaring estimates of zuccess retes predicted
by PVA simulations to the docume,oted fales of wildlife translocations in North Amrica, New Zealand, and
Australia (Griffith et d. 1989. Science 245:477480.). Model inputs were chosen to replicate life history
values appropriate for threatenod, endangered, or sensitive bird species thst are late breeders with smelt
cluiches in 'excellent' hsbitat md game birds thst are early breoders, with large clutches, in poor bsbitrt.

From preliminary simulations, 3 points are suggestod: l) the definition of failure (e.g., 0 animels or
only I sex remaining; finite rate of incrpase ( I over the simuletion horizon) bss s strong influence m
estimated probability of populatim persistence; 2) my menageme,nt activity that iryroves first year survivel
(or rcdrrces dispersal of newly releesed minals) will irylove the probabilities of sucoess for a trenslocation
(P < 0.05); and 3) PVA may not give reelistic estimetes of population persistence if situstioo specific
phenomena ar€ not acknowledged.

A coryuter model, TRANSLOC, was developed !o simulate the dyrnamics of small populatims of
bfuds (wild or translocated). Previously evailsble simuletion models did not the flexibility
needed to adequately sssess the validity of coryuterized population viability an lysis in predicti'g the fstes
of smell populations of wildlife species.

An extensive review of the literature hrs bm completed (737 citrtions), providing estimstes of
field zurvival and fecuadity rales for birds. This dstabase will be used 30 stratify bird species by life history
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strstegy.

FUTURE PI-AINS: We will evduate types of organisms (e.g., short lived, early reproducing birds and game

mammals; long lived, late reproducing bids sad rnemmqls) using TRANSLOC. We will be looking at the

influence of definition of failure (population persisteoce), rduced nrvival (and breeding) in year of relerse,

age tnmcation, distribution curves for S.D. on vitd rates (normel, lognormal, binomial), correletion in vital
ntes smng different agelsex classes, and differences in populatim essessm€nts evelueted at yeer l0 vs. year

50.
Bird species will be stratified by life history strategy using the coryleted dstrbsse. Based on

sSochestic simulation modeling using TRANSLOC, we will identify populetim levels and vital rates

indicating 50% probability of extinction within 50 years. Species $urps will be reokd according !o
susceptibility !o extinction.

The simulation model TRANSLOC will continue to be revised os the need arises. The find report
will be coryleted by September 1992.

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

IN ACADIA NATIONAL PARK

Investiguorc:

Cooperators/
Projea
Supprt:

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

U.S. Nationel Park Service -
Acgdia Nationd Park, Bar Harbor, ME
Regional Office, Boston, ME

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

Estimate the risk of extinction for snall froe-ranging or reintroduced populations
6f mrrnmals across s range of reproductive strategies, home range sizes, aod area

use pstlerns.

Objeaivv:

SCOPE: Escalating habitet fragrentation suggests thst nstive wildlife populations will become increasingly
restrictod to disjrmct hsbitsts in the future. The role of Nstional Parls in providing relatively unexploitod
hebitat patches will increase. Hebitat patches will contain smaller populetions of wildlife species then large
contiguous areas of habitat, and these reduced populations wiU be more susceptible to extinction due to
stochastic events. Addition of zuitable hsbitst ares 30 pad<s ney be iryossible. Therefore, effective
evduetion of the ability of Netionel Parks io nrstein vieble populations of wildlife species requires 2
anelyses. First, estimates of extinction probabilities for small populatims of verious spocies ar€ needed;

and, second, estimdes of zuccess rates of reintroduction pncgrsms used for restoretion after local extinction
8[€ DeOeSSery.

PROJECT STATUS: orr lieerature review of vital rales for mqmmqls by life history stralegy is continuing
and will be used to stratify rnammqls by reproductive strate!/, hore range size, and are& use patterns. Once

this database is coryleted, we will use stochastic simulation modeling !o evaluate extinction probabilities.
Within strata, the simulations will evaluate the effect of formder population size, means and varisnc€s for
survival md fecrmdity, and various population enhancen€nt stralegies (e.g., introductions). Spoi"l
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eryh$is will be placd on fisher. Based on these simulations, spocies groups wi[ be rankcd according to
the potentid for Acadia Nationel Park to retain viable populations.

FINBACK WHALE PHOTOGRAPHIC IDENTIFICATION METIIODOLOGY
IN TI{E WESTERN NORTII ATLANTIC

Intvstiguorr:

, dvisorr:

Cooperaorc/
Projea
Support

Objeaivus:

B. A. Agler
J. R. Gilbert

J. R. Gilb€rt, Chairperson
W. A. Haltemrn
W. E. Glanz
W. B. Krobn

Persond Funding
College of the Atlantic
Allied Wbale Watch

l) Describe and develop tochniques to ideirti$ individuel finbock whrles

L. J. Welch

W. B. Krohn, Co-chairperson
R. B. Owen, Jr. Cochairperson
T. A. Haines
K. C. Csrr, Ex-officio
C. S. Todd, Ex-officio

photogrephically.
2) Coryile a catdog using the tbrce major collections of photogtphs of

finbeck whrles from the Gulf of Maine.
3) Test the vdidity of matching photographs of finback ufreles.

SCOPE: Currently neither the numbers, slock effinity, nor populatio differences in different ports of the
Atlantic are knonm for the finback whtle Balaewptera physalis. This project etteryts !o evduete methods
for ideirti$ing individugt finbsck whales es a first st€p to$'erd obtaining a relieble mark-resighting estimate
ofpopulation size.

PROJECT STATUS: Photographic datsboses of finback wheles were assembled and catdoged. A series of
photographs designed to test the consistency of observers in identifying photographs es matching

in the collection being photographs of new whales was compiled and distributed to experienced
aod inexperiencod obsewers. Obcervers coryletod the matching procedure and scores were trbulated.

FWURE PLT|JIIS: Dala andysis will continue end e draft thesis is expected to be coryleted in January
t992.

CONTAMINANT BI]RDENS AND REPRODUCTTVE RATES OF
BALD EAGLES BREEDING IN MAINE

Invvstigator:

,4dvisors:
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Crcperators/
Projea
Suppon:

Objeaivvs:

U.S. Fish and Wildlife Senice -
R-5, FWE (Concord, NH, and Orono, ME Offrces)

Maine Cooperative Fish and Wildlife Research Unit
Meine Departnent of Inlend Fisheries end Wildlife
Meine Departmnt of Marine Resources

l) Determine the production level of dl knoum peirs of bald eagles b'reeding

in Maine.
Evaluate relationships of contaminent residues in blood saryles from
sssring bald eagles with regionel veriations in eagle productivity, variable

trophic status of the adults, and contaminant residues in prey from thst

eree.

Delermine correlations between Dercury residues in feethen and prey items

to blood levels of mercury in nestlings. Levels will be conpared to
individual nest site and regional productivity.
Id€otify the occurrence and residue levels of environmental co'ntaminents in
unhslched bald eegle eggs.

Determine the current deviation of eggshell thickness fron the 'pte'
contaminsnt" era standerd.

6) Determine correlations emong conteminant residue levels in tiszue samples

obtained from eagle carcssses 3o time of exposure (age of the bird) and

regional variations in productivity.

SCOPE: In 1978, the bald eagle was classified as an e,ndangered species in Maine and 42 of the other

contiguous sta&es, and threalend in the Remaining 5 strtes. At thtt time e,nvironmental contaminants were

shown io be rdversely effecting nany of the eagle populations. Curreirtly, Maine bald eagles have

reproductive retes 1540% lower thnn all other North American populations, and it is believed thst

contaminents mey still be responsible. Past studies of Maine's eegle population bave found uniquely high

levels of contaminsnts in uherched eggs.

This study includes all known pairs of bald eagles in Mgine. Aerial zurveys are conducted to

determine site occupancy and nesting status. Nonviable eggs and nestling blood and feather samples will be

collected and anelyzed from all possible sites.

PROJECT STATIIS: The first field season has b€€n completed with a lotal of 63 nest siles were visited.

Collections included 77 blood samples fron 52 productive nests end 7 nonviable eggs. A lotal of 80 eaglets

were band€d. Brcast fearhers were collected from the eaglets and prey items were collected from in aad

arormd each nest site.

FWURE PLINS: Blood and egg samples will be anelyzed by USFWS Patuxent Analytical Control Facility.

Prey remains will be identified. Field collections will be repeated-

IIISHERIES RESOTJRCES:

ECONOMIC IMPACTS OF AN IMPROVED SPORTFISI{ERY
ON TI{E LOWER KENNEBEC RryER WATERSHED

K. J. Boyle
M. F. Teisl
S. D. Reiling

2)

3)

4)

s)

Investigators:
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Cuperatorsl
Projea
&tpprt:

Objedivusz

J. R. Moring

Maine Departnent of Marine Resources

1. Estinete the economic b€oefits of iqroved sport fiScries in tbe loyer
Kennebec River rvrtershed with fish pessage providod st Eduruds Dem in
Augusta, Maine.

2. Estinete the ocmomic benefits of iryroved sport fisheries in the lower
Ke,nnebec River untershed with removd of Ednnrds Dam in Augusto,
Meine.

SCOPEz Edwads Dam, on tbe Kenne.bec River in Augusta, Meine, provides an iryessable berrier 3o the
upctrrcam migration of anadrcmous fishes, such es Atlmtic sslmon, strid bass, ninbow smelt, and
Americsn shad. This blockage, dong with pollutod wetcrs god svffishing, elimingt€d most nms of these
fishes in the Kennebec River by the mid-nineteenth century. The weter quality of the river h* now
iryroved to a point where these fishes can sunive and nms are starting to be restored. Fuilhermore, a
1987 'Agroement between the Stale of Maine and tbe Kennebec Hydro Developers Group' stipulrtes that
fish passege will be provided on the Kennebec and Sebesticook rivers ebove Edwards Dam in Augusta.
Edwsrds Dem is not psrt of this agleen€oq and the d"rn is due for relicensing. To provide cmomic date
for the relicensing prooess, e survey of licensed Meine mglers was conductod to address nro possible
scensrios involving increased fisheries menagernent practices: removd of the ,lqm or provisio for fish
pessage.

PRAIECT STATUS: Project is coryleted. Economic vduation &te were collected by adminislering a mail
sufley to three independent samples 6f englers ufro held a Maine inland fishing license: 1) resident mglers
from commuities adjacent to the lower Kenne,bec River, 2) resident anglers from all other communities
pithin Maine, and 3) nonresident anglers. A lotsl of 810 anglers wes randomly selected with each
zubsample containing 270 anglers. The finrl rcsponse mte to the mail survey wes72 percent for edjrcent
rnglers, 60 perc€nt for nonadjacent anglers end 67 percent for nonresidents. The moet important finding is
that the economic benefiU accruing to sport firhing fron re,moving the dem do not exceod the angling
benefits from providing fish passage. The estimsted aggreg8te annrnl benefit of iryroving sport fiseries in
tbe lower Kennebec River vie increased mqnogenrcnt md provision of fish pNssoge is $1.49 million per yeaf,.

The estimele is exactly the sare whether fish pessage is provided or Edwards Dam is remved. In addition,
suwey rcspondents' eelf-predicted, participation rates for en improved Kennebec River sport fishery ar€ not
significently differeot according !o whether fish passage is provided or the dem is removed. These findings
leed us to conclude that provision of fish pssssge or removel of Edwards Dam each provide exactly the sam
sport fishing benefits to lic€osd Maine englers.

EVALUATION OF THREE TYPES OF ARTIFICIAL REEF
MATERIAI.S IN FRESHWATER

J. R. Moring
P. H. Nicholson

Invvstigatorc:

Cooperators/
Projea
Support:

Hinmdo Wildlife Trust
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Objeaivv: To determine the zuitability of thre types of enificial reef materiels as ettrrctcnts
for species of fr,eshwster fishes and macroinvertebrates.

SCOPE: Thrpe tlTes of artificid reef meteriels werp evduatod et I:c D'Or, Hinrndo lVildlife Refuge:
brush bmdles, automobile tires, and cinder blocks. Three trmsacts in the pond each conteined the three
types of stnrctures, and c fourth trens€ct served as g cmtrol, without artificid stnrchres. Weekly dives
were mede dong each transect, with the number, species, and size of dl sssocieted fish noted. fu rddifi661,

night dives elemined the fish community with and without artificial structur€s rmder different light
cmditims.

PROIECT STATUS: Saryling began prior to the introduction of the first stnrchres in Jrme 1990, end
continued into November 1990. Artificial rcefs remsined in place over the winter and were evalrnted in
Jtme 1991.

Fishcs rapidly colonizod artificid hebitsts soon after their introduction end numbers of fishes were
sigaificantly higher around artificid ssefs then with the control transect. Recesses in cinder blocks were
dmo6t alweys occupied by pumpkin seeds, vfiile shinels associated with the ortside of brush bundles and
cinder blocks. Numbers of fishes essociated with artificid oover wene higher at night then during the dey.

A Fiml Report was issued in December 1990, and the results of these investigations will be
presentod to the Maine Depertnent of Inland Fisheries md Wildlife and at 0n Interndional Anificial Reefs
meeting in November 1991.

coMpARrsoN oF Two STREAM HABTTAT ASSESSMENT TECHMQUES
IN TTIE WHITE AND GREEN MOT]NTAIN NATIONAL FORESTS

Invustiguor:

Advisors:

Coopauors/
Projea
Support:

Objeaiws:

D. B. McKinley

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

U.S. Forest Service -
Green Mountain National Forest, Rutland, VT
White Mormtain Nstional Forest, laconia, NH

(1) Detennine wbet level of saryling segmeirts provides useble estimates
coryared to curr€nt procedures of sa4ling entire stresns.

(2) Measure habitrt shifts by juvenile Atlentic selmon following chenges in
fish densities.

SCOPE: Hebitct surveys are an integral part of the fisheries rngnagem€nt progrsm on the U.S. Nationrl
Forpsts (NF). These surveys are used to quantifr existing hebitet conditions, ide,ntiff limiting factors,
prescribe enhsncemenl rteanures (where feosible), and integrate fish b$itet mqmgernent sonoems with other
proposed land uses (timber, recreations, erc.). This information may b used to develop prescriptions at
both the NF level and project plenning levels. The focus of the fisheries progrsos in the White snd Gr€e,n
Mountain NF is Atlantic salmn restoration. At present, knowledge of existing hrbitat capebility of most
forest strearns for this specias is fairly general in nsture md, in mqny instsnc€s, is unknonm. There is a
neod to determine this capability, dong with the identification of opportrmities !o eirhance limiting
conditions, where feasible. Therefore, there is a need for intensive habitet surveys on most of the steams on
both Nationd Folests. The technicd zubcomrnittes for both the Menimack and Connecticut River Atlantic
salmon restoretion programs heve recommeirded a methodology to be utilized by the Forest Service for these
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suweys. This rcthodology is bssed on me developed in Maine aod coet estimetes nnge from S,066 to i62l
per kilorcter ($75G$1,000 per nile). Alternetive unys to iryrove hrbitst survey efficiency need to be
explorod, especidly in light of limited firnding for tbe entire prcgrem. One approech which needs to be
inveetigatod is the use of representrtive reaches, ufrereby tbe bebitat deb coll€ctod srithin erryle scctions of
these reeches is essuned !o be representetive ofthe entire reach. Ifthis approach is fersible, e larger
snormt of stneom miles could be srveyod for the s8re amotmt of mmey.

PROIECT STATUS: All field wort hes been coryleted. A Finsl Report nns issued in Jmuary 1990. The
investigator has tsk€n a position with the U.S. Forest Service and has srccessfully def€oded his thesis. The
thesis is expected to be coryletod in 1991.

FATURE PUNS: A fiml thesis is being pr€,percd.

POPTJLATION STTJDIES OF MAINE INTERTIDAL FISHES

InvestigAor:

Cooperators/
Projea
Sttpport:

Objeaivzs:

J. R. Moring

Nstioml Geographic Society
The Nature Conservancy
University of Maine

l) Id€ntify environmeirtal conditions associated with arrivd eod depermre of
fishes in the interti&l zone.

2\ Identify and quantify elgd and food sssocistions ofintertidsl fishes.
3) Develop a species checklist of Maine tidepool fishes.

AND SPAWNING SUCCESS OF DISPLACED LARGEMOUTII BASS

M. A. Cartwright

J. R. Moring, Chairperson

SCOPE: Intertidrl fishes are uique menbers of tbe intertidal ecosystem. Tidepools scrve a nurtery
frmction, and young of economically iryortant offshore fishes utilize tidepmls es refuges gnd nurseries.
Becsuse of specific algal and hsbi&at associstions, these fishes cm be msceptible to environmentel
contaminants in coastal iveters, both of a direct and indirect ndure.

Suweys since 1979 have identified 22 spocies of tidepool fishes in Meine. Tbe mvemeots of the
rock gunnel hsve b€€,n examined in narting sMies, ud dgd associations and food bebits of luryfish and
Atlantic seemails heve been quantified. Three strdy pools m Schoodic Peninsuls hrve boen studiod since
1981, md work has also involved the first descriptim of rcck grmrels rs the first intermedicte boet of tbe
digeoean fl*e, Cryptomtle lingu.

PRAIECT ffATUS.' Experincnts with movemts ofjuvenile grubbies, shorthorn sculpins, aod luqfish
are ongoing. In additim, two papers were published in 1991.

FWURE PLTIJIJ/S: Worlc dealing with intertidsl movenents of sculpins will continue in 1991, along with
experiments on Atlantic scamail feeding and innovative fish narking Sechniques. At legst one seminsr is
scheduled, md sevsal manuscripts are being preparcd.

MOVEMENTS

Invantiguor:

Mvisor:
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Cooperaors/
Projea
Suppon:

Objeaives:

Maine Department of Inlaod Fisheries and Wildlife

l) To document fale of eggs and fry of lergemouth bsss in the absence of the
msle from the nest.

2) To meesrre movem€nts and document homing behavior of displaced
largemuth bass.

SCOPE: Little is knonm of the movemeirt patterns of largemouth bsss in boreal environrrrents. ln
particular, it is not knonm whether displaced bess are able to return 30 original points ofcepture or, ifso,
how quickly they are sble 30 return. In addition, the angling eeesm is open during the spauming soason for
bess. There is evidence for smallmouth bass that, when tbe adult is removed fron the nest and eggs or fry
are rmprotectod, mortality cen be extremely high. There are no shrdies conceming largemouth bass,
particulady in boreal walers. Radio tags will be placed on captured largemouth bass to determine
movemmts. Males will be ienpoffily removed from nests during the spring qpsuming period rnd the fate
of offspring wiU be documented using video csrrras.

PROJECT STATUS: The project is just beginning. Field work will be$n in 1992. Thesis coryletion is
expected by May 1993.

DOWNSTREAM MORTALITY OF ATLANTIC SALMON SMOLTS
IN TI{E PENOBSCOT RIVER, MAINE

Invustigator:

,4dvisors:

A. M. Vanderpool

J. R. Moring, Cheirperson
W. E. Glanz
I. L. Komfield
J. D. McCleeve
J. G. Trial

U.S. Fish end Wildlife Service - NAFRLCooperuors/
Projea
Suppon:

Objeaive: To document the ex0e'nt of nortality in dovmstream migrating srclts of Atlantic
salmon in the Penobscot River, Maine.

SCOPE: The Atlantic selrcn restoration program has high nsturel visibility md priority. Yet, returns to
United Stetes rivers have bee,n quite low, averaging only 0.6% from smolt to returning adult in the
Pe'lrobscot River, Maine, and only 0.2 to O.3% in the Merrimack and Connecticut rivers of southern New
Englaod. This excessive mortality ssn (rccur during the downstream passage of smolts in the river, in the
estuar;r, and on the high seas. Of these, the donmstreem portion ln8y be the least difficult to assess.

This project tracks radio.tagged snolts from release to the lower Penobscot River. The first two
years of work involved radio tracking md recomnendstions for smolt traps. The second two years will
evaluate the sources of mortality.

PROJECT STATUS: Initisl field wort in Spring 1990 encountercd numerous technical problems with radio
tracking and fish counting equipmeirt, yet seven fish were tagged; five were monitored. Speods of migrating
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smlts were rrpid end quickly outdistanced tracking boets, though one salmon wes follonred l0 km
doqmstreem. Salmon nigretion deta was obtained, thougb the vdidity of numbers is unknoum bocause of
prcblems with fish couters. Salmon smlts r€ar€d in 1990 were of zufficient lengths for internd tqgs, but
of innrfficient weight. Most tegged salmon h8d to be, of necessity, two-yeerold smolts.

A new videotape counting nnit wrs borrowed from the Atlentic Sea-nm Salmon Comnission and
wes used with one of the self-release pods et the West Enfield facility, along the Peoobccot River, io track
migntiolt times of stockod smolts in 191. New, smeller tegs, externally attechod, we,tp used with me-year-
old mlts in Spring 1991, and trackd by airplaoe. Movemeots were rapid in April, but minimel in May.
Some fish were tncked arctrnd dqms, but most conbcts ceesd prior !o fish reaching the lower river, either
due to bstt€ry failure or predation. Four pspers and one s€miner were presented.

FWURE PL/WS: All field work bas been coryleted, and r thesis drsft hss boen prepered. The M.S.
degroe is expectod in December 191.

IJPSTREAM MIGRATION OF ATLANTIC SALMON IN THE PENOBSCOT RTVER

Investigaor: S. L. Sh€psrd

'ldvisorc: J. R. Moring, Cheirperson
I. L. Kornfield
J. D. McCleave

Cooperuorsl Bangor Hydro-Electric Company
Projea
Suppon:

Obieaivu: To document and correlate environmental factors influencing upstream movements
of Atlantic salmon.

SCOPE: Even with adequate fish passage facilities, upstream-migrating adult Atlentic selmon ere delayed by
each dsm. However, il hes not been documentod nhether part of these delays msy b due to envircnmental
factors such as streamflow. Using radio telemetry, this project correlates the movement pstterns of salmon
with rnersurements of environmentel parareters.

PRAIECT STATUS: Salmon have been tsgged md monitored in 1990 and 1991, md additional nmitoring
is planned.

FWURE PL4/JI./S: Additional tagging of adult salmon is planned for fall 1991. An M.S. thesis is erpectod
in December 1992.

REFINEMENT AND TESTING OF TIIE HABITAT SUITABILITY INDEX
MODEL FOR ATLANTIC SALMON

Inv€stigdlor:

,4dvisors:

D. A. Moreau

J. R. Moring, Cbairperson
D. L. Psrrish
J. G. Trid
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Cooperuon/
Projea
Suppott:

Objeaivus:

H. B. Dowse

U.S. Fish and Wildlife Service - NAFRL

l) To incorponte low-flow dsta inio the eristing Atlentic salmon Habitet
Suitrbility Index (HSI) nodel.

2) To neasure bebitlt psrenelers for adult cover, and test a model.

SCOPE: Habitst Suitability Index models arp commonly used for evdrnting hrbitat capacity !o slryport
veriors spocies of enirnels and to use in co'njunction with mitigation projects and covironmtal ass€ssmts.
The currcnt model for Atlantic salmon is non-frmctional because several aspects of hebitat noed 30 be
included and tested. This project incorporates existing lorr,-flow hebitat informetion and reasures and tests
bsbitet deta for sdult fuslding arees.

PROJECT STAZTIS.' Data on adult holding arees wer€ collected from obcervations of Atlantic salmon on the
Dennys River, near De,nnywille, Maine during summer 1990. Becguse of the relstively low numbers of
salmon entering the smeller rivers in Mrine, edditiond m€ssur€ri€nts of selmon were mrde in streams in
New Bnmswick in August 1990, and during May4ctober 1991. A model will be developed and Sested in
the Ducktrap River in 1991.

FWURE PL/I,/|IS: Field wort hss b€en completod and the nodel will be refined during winter l99L-92.
Expected date of M.S. compl*ion is March 1992.

FISH PREDATORS OF ATLANTIC SALMON IN TI{E PENOBSCOT RIVER

Investigator:

.4dvisors:

Cooperatorc/
Projea
Suppott:

Objeaivv:

O. van den Ende

J. R. Moring, Cheirperson
J. c. Trial

U. S. Fish and Wildlife Service - NAFRL

To document the source and extent of predation on juvenile Atlentic salmon by
freshwater fishes in the Pe,nobscot River.

SCOPE: Several species of freshwsbr fishes, particularly chain pickerel, smallmouth bass, and fdlfish, are
knoum io pr€y on juvenile Atlantic salmon. Survivd of Atlantic salmon from smolts to returning adults
averages 0.6%, or less, in the Penobscot River. Part of this morality is likely due !o predation by
freshq/ater fi$es, either on juveniles or on smolts on their downstreem migration. This projoct documts
the extent end source of this predetion by fishes in the Penobscot River.

PROJECT STATUS: The project is just beginning. Field work will begin in spring 1992. Thesis
completim is expected in Mey 1993.
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'4dvisor:

Cooperoors/
Projea
Sttppott:

Objeaivzt:

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

Invzstigator: K. S. Hockett

J. R. Moring, Chairpersm
Commiteee being developed

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

Maine Atlantic Soa Run Selm Commissim

1) To docurent the gv&ilsbility of selm smolts to potentid predatim by
cormorants in the Penobscot River.

2) To monitor fish pessage routes rnd timing in the lower Peoobscot River,
particularly aroud dams.

3) To record cormrsnt activity in forebeys above &ms in relation to
feoding.

SCOPE: Double-crested s)rqnreots are knoum predetots of Atlantic salnon smolts. Sunrival of Atlmtic
salmon from smolts to r€turning adults averages O.6%, ot less, ia the Penobscot River, and pert of this
nortality m8y b due to predation by aqrntic birds during the doumstream migration. This project

docurnents the susceptibility of smolts to in-river predatim by cormorants.

PROJECT STATUS: The project is just beginning. Field work will begin in spring 1992. Thesis

completion is expected in Mey 1993.

HABITAT RESOTJRCES:

ECONOMIC EVALUATION OF CONSIJMPTTVE AND NONCONSUMPTTVE
USES OF MAINE'S FISH AI{D WILDLIFE RESOIJRCES

Investigatorcz

Cooperuorcl
Projea
Suppot't:

K. J. Boyle, Assoc. Professor
S. D. Reiling, Assoc. Professor
M. F. Teisl, Asst. Scientist
M. L. Phillips, Gradrnte Research Assistant

University of Maine -
Department of Agricultural md Resource Eco'nomics

Maine Irgislative Comnission to Study the Iryact of Gare
and Nongam Species on Meine's Economy

Maine D€eartn€nt of Inland Fisberies and Wildlife
Maine Depertmt of Marine Resources
Maine Cooperative Fi* md Wildlife Research Unit

1) Estimate non€tary values, use rat€s, and expendinrres associated with the
r€crestionsl use of selected species and groups of species of Maine's fish
and wildlife r€sounees. This will be done ucing deta from zunreys thet ere

developed and administered as part of the study.

Objeaivus:
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Identi$ consurytive and noncmsurytive uliers' motivetions for
participating in fisheries and wildlife-related activities as part of the

zurvey effort.
Evehnte iryroved conzumptive and/or e use opportunities
for selected species where possible.

Partitim the results ofobjectives (1), (2), and (3) by resident and

nonresident stratr where possible.

Conduct an economic anelysis of happing qrithin Meine.
lndyzr firnding rehrnisms for fish end wildlife menagement in other
states aod evaluate the potentid usefulness of these structures for Maine.

SCOPE: Management of Maine's fish and wildlife rEsources has reached a significant crossrosd. Increesing
use, both consumptive and nonconsurytive, aod chenging b$itet conditions make it nec€ssery io take a
serious look at the status of Maine's fish and wildlife populations and the charrcteristics of users of these
riesouroes. As part of this effort, the Msine Legislature esteblished the 'Comrnission to Study the Impact of
GeEe and Nongeme Species on Msine's Economy' @ublic Law 349, Section 38, 1987). The Commission
cmtrected the University of Maine to study the characteristics and preferences of Maine residents and

nonresidents who use the state's fish and wildlife tesources.

PROJECT STATUS: Project coryleted. Total economic values werc estimated for consrrytive and
uses of Maine's fish aad wildlife resouroes by reside,nts and nonreside,nts of Maine.

* The totril economic vdue of inland fishing in Maine is at least $300.7 rnillisa and does not erceed

$494.2 million.

* The total economic vdue of narine sport fishing in Maine is estimated to be at least 0135.4 million and
does not excoed $274.5 nillion. These estimates must be int€rpretd with caution given diffrculties in
developing r€pres€ntative samples ofresident and nonresident tnarine, sport anglers.

* The total economic value of hunting in Maine is at lesst $183 nillion md does not exceed $f,ll millisa.

A totel econonic vdue was not estimetod for traprping. The minimum oconomic iryrct of resident
trepping is st lesst $1.5 million and does not excped $3.4 million.

The minimurn lotal econornic value of nonconsurytive uses of Maine's wildlife resourses is $55.4
million. Nonconsurytive us€s, for the puposes of this r€'port, sre defined as any activity where a

person enjoys wildlife in its' netural habitat but the cr€atur€s rre not removed from the wild.

Given the figur€s reported rbove, thc total economic value for selected wildlife-relat€d activities in
Maine is at least ft76.7 million.

Mana geme,nt Recommendations

Selected menagernent recomm€ndstions were offered to resource mensgem€nt agencies. These

recomren&tions were designed to enhance the utilization of the fish and wildlife nesouross of the state, and

thereby increase the aggregate economic impact and aggregate surplus values these resources generate in
Maine. These recomme,ndations should be considered in the developmeirt and modification of fisheries and

wildlife rnenegement plans.

2)

3)

4)

s)
6)
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Inland Fishinq

* The Deprrtment of Inland Fisheries and Wildlife should work closely with other state agenciee to protect
the sccnic quality of Maine's weler bodies. Future developmt shorild not detrsct from scenic qrnlity.

* Efforts 3o expend fiSing effort for warm weter fish species should be increased to morp fully utilize this
vdueble tesouree. This effort should focus m nonresident aaglers rs tbey rr€ mor€ inclinod !o fiS for
warm-uatcr spocies and bocause nmresidents heve a lerger economic iryect on the Stste's ooonomy.

Marine Fishins

* The Departnent of Marine Resources should consider the iqlementetion of a recreationel m.rine
fishing licenses for Maine.

Hrmtins

'r The peeanmt of Inland Fisheries and Wildlife should publicize key manegemt ections designed to
iryrcve the qnlity of the hunting experience. This pogram should be designed so thet informetim
will reach dl curreirt and potential resident and nonresident hunters, not just well orgenized specid
int€rest groups of hrmters.

* To the extmt possible, the Department of Inland Fisheries aad Wildlife should set the deer, moose md
bear seasons 1s minimize the overlap smong the three segsons for these species.

* Tbe neesrtment of Inland Fisheries md Wildlife should develop reasonable policies to reduce conflicts
among bear hunters who use dogs and bear hrmters who do not use dogs.

+ The Depertnent of Inlend Fisheries and Wildlife Sould continue 3o develop rnrnqgem€nt plans to
mnintdn current opportunities of deer hunting in Maine.

* The number of moose hunting p€rnits issued each year should be incr€asd. Biological data should be
usd !o determine the number of peimits issuod.

Nonconsumtive Uses

* The Oegartment of Inlaod Fisheries and Wildlife should develop educ.stiond meterials for distribution !o
residents interested in learning more about different species of wildlife. Materrials, dcscribing opportune
times and viewing locations, should dso be developed and distributed upon request.

* Management plaos should reflect the importance of nonconsrrytive uses of doer, bears, and moose.
Management actions should be taken to enhance the nonconzurytive use of these species.

All Procram Areas

* The Departnent of Inland Fisheries and Wildlife develop an organized program to inctpase information
and education sbout the resounees it meneges. This program should be designed to reach the average
Maine resident.

Since the r€comm€ndations described above are based on economic data end the preferences of the users of
the resources, they must be evduated in light of biological md ecological information about the resouroe.
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DISTRIBUTION OF SONGBIRDS IN RIPARIAN FORESTS OF CENTRAL MAINE

Inlestigator:

,4dvisorc:

Coopauors/
Projea
Support:

Objeaivus:

S. T. Hooper

R. J. O'Connor, Co-Chairperson
S. M. Melvin, Co-Chairperson
H. S. Crawford
D. J. Harrison

Mclntire-Stennis
Maine Departnent of Inland Fisheries and Wildlife

l) Assess wildlife use of forcstd riparian zones in Maine for consideration
in land-use plqnning.

2) Determine if the extent to which wildlife uses riparian zones is associated
with specific hsbitst t1pes, vegetati@ paramelers, or just the presence of
the strpam.

PROJECT STATUS: All rcquirements for the degree of Mast€,r of Science (in Wildlife Management) were
coryleted in May 1991. An abstract of the thesis follows:

I investigated the dative influences of distance from streems and vegetation stnrcture on
distributions of songbirds in riparian fore,sts of Maine in 1989-1990. I surveyed 24 riparian sites in 1989
and 18 sites in 1990, classifying each site as either upland or floodplain riparian forest. Upland forests (21
sites) were welldrained, coniferous or deciduous forests, adjacent 3o a stream or river, end were similar in
vegetation structure to non-riparian forests. Flood plain foresg (8 sites) were poorly draind, deciduous
forests, often with standing wster. At each site, I ce,nsused brceding birds and meesured 14 vegetation
variables along transects st 6 distances from streams: 25 m, 75 m, l?5 m, 175 m, ?-?!i m,275 m. The
distributions of songbirds smong these 6 distancps werc companod benpee,n uplmd and floodplain forest
typqs' with the null hypothesis that species richness md numbers of songbirds would not vary with
increasing distance frrom streams (i.e., no 'riperian effoct').

Patterns of songbird distribution differed between upland and floodplain forests. Species ricbness
showed no strong tr€nds with distance in upland forests. In floodplain forests, species richaess decr€ased
from 25 m to l25 m from strearns; ) 125 m from streams, no differences werp evide,lrt in spocies richness.
I detected similar distribution patterns relative to distrnce from streaos for lotal individuals in each forest
type.

Forty-eight perc€nt of the songbird commrmity occurred within both forest t,"es. All songbird
species delectod in my shrdy occur in other habitats in centrel Maine. Interior spocies dominated in upland
forpsts, while edge species dominated in floodplain forests. Number of individuals of edge speciee d€cressed
with distence from streems in floodplain forests, but were independeirt of distaoce in upland forests.
Number of individuals of interior species were independent of distence in both forest types.
Upland forpsts, dominated by coniferc, large trees, and closed canopy, formed abrupt interfac€s with
streams, rnd vegetetion did not vary with distence from streams. Floodplain forests, dominetod by more
op€n canopy, smaller trees, and many deciduous shnrbs, provided a transitional htbitst, with conifers
increasing > 175 m from streams. Songbirds were significantly associated with vsriations in vegetation
snong sites aDd betrveen the 2 forest types.

I detect€d no riparian effect for species richness or lotal individuals ofsongbirds in upland forests
of central Maine. This directly contrssts conditions in the southwestern U.S., where the pr€s€nce of riparian
fore.sts significently increases regionnl songbird diversity. A riparian effect was evident in flmdplein forests
in my study; however, the inclease in songbirds was primarily generalist species. My study neither
adequately addressed reproductive or foraging su@ess of songbirds, nor life requirements of non-passerine
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bird species in riparian forests of central Maine.
Using prerecorded bird songs re,pr€senting 2 song volumes and 4 song patt€rns, I conducted s test

near 4 'lord' streems and 4 'quia' streems !o d€termind if noise creeted by streaos affcted my ability to
detoct singing 'n"le birds at 3 distrnces: E m,75 n, and 125 m. I heard dl songs pleyod et 25 m from
quia streams, rnd at distances }75 m from both quia aad loud streams. I hesrd >95% of songs pleyod et

f,'5 m from loud streams. Results of this test indicated thet I probably missod few, if any, birds during my
oensuses because of stream noise.

DISPERSAL OF ACORNS OF NORTHERN RED OAKS, OIJERCUS RUBRA,
BY BLI'E JAYS, CYANOCITTA CRISTATA, IN CENTRAL MAINE

Invwtigator:

,Mvison:

Cmperators/
Projea
Support:

Objcaivus:

E. J. Vaughan

W. E. Glanz, Chairperson
M. L. Hrmter, Jr.
A. S. White

University of Maine
Personal Funding

l) To determine the number of acorns dispersd and the htbitet tlTes to
which blue jays disperse northern r€d osk acoflrs.

2) To determine the rates of overwinter zurvival and gemination of ceched

asorns.

PROJECT STATUS: All requiremeirts for the drgrue of Masler of Scieirce (in Wildlife Managerent) were

corylaed in May 1991. An abstract of the thesis follows:
Acorn dispersal by blue jays from a stand of I I I northern rd oak trees was studied near Blue Hill,

Maine in 1988, I poor eoonr crop year, and in 1989, e relatively good acorn production year. Ten times

nlor€ aoorns were produced in 1989 (128,339) thsn in 1988 (11,792). The proportion of acorns that werc
viable differed significantly (1.2% ia lgtt md 55.2% in 19t9). Acorn dispersal was synchronizd with
acorn prodrrction in the stand, which was one mmth earlier in the poor year (dispersal ended on Oct. 7,

1988 and Nov. 6, 1989).

The ovenyintering blue jay population was estimgted 3o be 5l to 71jays. Blue jay dispersal activity
was not constant over the dispersal perid nor throughout the dey. The greetest rete ofdispersal activity
w8s ncar the end of the dispersal period (four days before the end of dispersal in 1988 rnd one &y before in
l9t9). The greatest hourly dispe$al activity occurred approximalely three hours after sunrise. Blue jays

flew fewer dispersal trips than bss b€€Nt observed in other blue jay disp€rssl sMies (an estimetod 23 to 37

ttips pet jey) and the mean number of acorns dispersed per tree was low (10.8 in 1988 and 15.2 in 1989).

Blue jays did not disperse soorns from three trees with larger acorns than those in the stand and may select

troes with smaller asorns.

The estimatod number of acorns dispersed wes similar in both years (1197 in 1988 and 1686 in
1989), but the proportion of the vieble crop dispersod significantly differed (n.4% in 1988 rnd 2.4% n
l9S9). Dispersod soortrs had a greater rate of sundval thgn nondisp€rsed sconrs because ovenpinter sunival
of nmdispersed acoflls was low. Few, if any, aoonn srrvived in the stand of 1988, while 1.4% of the

viable crop survived rmtil May 1989. A significantly gleater number of seedlings few in fields then in
forests and first year seedlings in fields had signific:ntly greater height and number of leaves thqn first Yeaf,

seodlings in forest.
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Fourteen percent of acorns dispersed by blue jays werp cgched in or beside fields in environrents
thet are favoreble for oak establishment. Although 82% of dispersed rooms were taken into forest where
low light conditios may carxp high seedling mortality, blue jays may still favor of oak regeneretion by
increasing ecorn zurvivel overwinter and by placing some soedlings in edge hsbitd or csoopy gaps. Blue
jays in Maine clearly heve the potential to facilitrte oak establishmt.

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

Invustiguor:

.4dvison:

T. C. Rudnicky

M. L. Hmter, Jr., Cheirperson
R. J. O'Connor
A. S. White

Mclntire - StennisCoopruon/
Projea
Support:

Objeaivzs: (l) Deternine how the size and vegetation of clearcuts affect species ricbness
and structure of the bild community.

(2) Determine how the size and vegetatioa of clearcuts and distance to edge
affect predation rates on eggs of ground-nesting and shnrbnesting birds.

SCOPE: The size of a habitat patch can greatly influence the number of species pres€nt. While mrny
shrdie.s have examinod bird communities in forest fregueirts of differeirt sizes, 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 succqssional birds and will
complement res€arch designed to facilitate wildlife menrgenent in dynenic forest landscapes.

To understrnd bird-habitat relationships it is iryortrnt 30 study reproductive suoeess in different
hsbitsts. Placement of the nest (grormd or arboreal), its distence from an edge, amormt of cover, and size of
zurrounding brbitat contribute to nesting su@ess. Most nest predetion studies hrve examined predatim retas
along edges and in forests. However, this predation study looks at predation nies in clearcuts as well as

forests aod edges. Although the re.sults can only be used as m index to real nest predation, they will be
comparable 3o other ertificiel nest studies and will lend insight into the predetion pressures experiencod by
grormd and shrub nesting birds.

PROJECT STATUS: All field work md a"alyses heve been completed. Thirty-four cuts were censused in
1990 comparod with 45 from 1989, horvever the number of plots were similar (180 plots in l99O; 198 plots
in 1989). Analyses of bird censrsing datr shows similar patterns in both years. White-throated sparo\ps,
comtrlon yellowthroats, and chestnut-sided werblen were the most oomrrlon species in all clearcuts sampled
and the top eight species (those that occurrpd n >40% of all plots sarqnled) showed similar rankings.
Sixty-four species wenc census€d in 1989 and 54 species were censused in 1990. Analysis of deta from both
years showed no significant relationship benveen rare species (birds couted (2 times during the field
season) and cleercut size. Specias richness increased with clearcut size but the number of species pr€s€nt per
plot did not differ significantly over the size range of cuts (eg. 2-ha, mean:8; 107-ha, mean:9). Visual
inspection of the &ta benpee,n 2 end 20 ha zuggasted a positive area effect up !o 20 ha, after which cut size
did not affect species richness. Bird species locations throughout clearcuts werelzrgely independent of
distance from the forest edge.

Nest predation experiments were run in June and July of 1990 and July of 1989. Quail eggs and
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Advisors:

Cooperaon/
Projea
Support:

Objeaives:
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nests wer€ expoccd for 7 &ys in 1989 and for 14 deys each in Jrme md July 1990. In July 1990 shrub end

troe nests were set ort dong the clearcut/forest edge end in the forest interior in addition to glound nests.

The predatim results were similer for both years with cleercuts experiencing significantly less predetim tben

forest sites. Combined r€sults show depredation rates of 5.7fo in clearcuts ail,lt.1% in forest sites. Nests

plecod l-2 m in shrubs experienced e higher rate of predetion dong tbe odge (55%, 42 nests) tbm in the
fcrrx*. (29%,42 nests). The results for ground nests were not significent (edge29*; forest-21%). Tbe
grumd nest trrneects show no distrnce to edge effect. Neither size of tbe clearsut nor forcst trect size

exhibitsd e cmsisteat relatimship with prodetion intensity.

FWURE PUNS: Corylete thesis revisions and graduate in D€cember 1991.

TIIE NESTING ECOLOGY AND HABITAT REQIJIREMENTS
OF BLI]EBERRY BARREN AVIFAI'NA

P. D. Vickery

M. L. Huter, Jr., Cheirperson
W. E. Glanz
G. L. Jecobcon
R. J. O'Connor
N. T. Wheelwright
A. S. White

The Switzer Foundation
Maine Chryt€r of The Naturp Cmservancy
Msine peesrtnent of Inland Fisheries and Wildlife

1) Id€ntiry the species coryosition and rektive ebrmdence of birds found
nesting on blueberry berr€os throughout Mgine.

2) Id€otify the vegetatimel requirements of birds nesting on blueberry
bercns.

3) Deternioe the iryact of babitat alte'ration on the avian comnrmity m
these barrens.

SCOPE: Though blueberry barrens coryrise a relatively small part of Maine's total acreege, these rress
form e special €cosystem with a distinctive breeding svifeuns. At least five species tbd br€d primerily in
this bebitet are notod by the Meine Departnent 6f Inlsnd Fisheries and Wildlife as En&ngered or in need of
some level of proioction or mnitoring. Bird-life has coeristod with bltrcberry manegement for maoy

decades, but roceot intrcdrrction of herbicides on blueberry bsnens hes significantly altered vegeretio md
appears to hsve a detrime,ntal effect on sore species nesting in this €osyslem.

The Kennebunk Phins, and extensive sandplain grassland in southem Meine, was formedy managed

for commercial blueberry production but hrs recently been purchased by the State of Mcine rs hsbitat for
rare and endangered species. The rmique breeding bird commrmity foud there has been studied for serren

years. Species breeding at this site include: upland sandpiper, horned lark, bobolink, €astetrn meedowlert,

vespsr sparrot\r, savanneh sparrow, and grasshopper sparrow. The letter species is a rarc nesting bird
throughout New England and is experiencing significant, long-term declines throughout its raoge.

PRAIECT STATUS: For the past eight yerrs I have examined the process of evim h$itrt occupancy m 8
dry grsssland in southe'ra Meine. To learn which hebitet festur€s af,e most iryortant to these birds, I bsve
neasured bird deirsities and vegetation on eight lerge plots (8-24 hr.) thet heve boen naniplstd by fire and
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herbicide tneatments. Not surprisingly, each species occupies slightly differeot microhabitats deecribed in a
uique set of habitst veriebles. For example, breoding densities of Grasshopper Sparrows (,bnndranus
sawnrnrum), Sevannah Sparrow (Passerculus sandwidptttit), Bobolink (Dolicttottyx oriziwrus), and Eestern
Meadowlarlc (Stunella magtn), all declined significaotly in lots thet were sprayd with herbicide.
Graminoid, forb, and shnrb cover in these herbicide-treated plots were significantly lower thqn control plots.

To leern ifeach spocies'particularly hsbitst , as id€ntifid in our primery resesrch site
in Kennebtmlq reflects a broader pattern of hsbitrt use and occupancy, I heve seryled bird populations and
vegetetion 8t 100 blueberry barreos and dry throughort Msine. These date will be analyzed and

3o the results of the Kennebunk rcs€srch.

FUTURE PL,4NS: Dala will be analyzed end dissertation shottld be corylete by December 1992.

Investigatort:

Cooperuors/
Projea
Support:

Objeaivus: 1)

2)
3)

A LONG.TERM FOREST ECOSYSTEM STTJDY

M. L. Hunter, Jr.
A. J. Kimball
A. S. Whise
J. W. Withsn

Holt Woodlands Research Formdetion
Mclntire-Ste,nnis

D€scribe the structur€ of the plant and animal comrnunities in m oak-pine
forest ecosystem.
Investigate the effect of woodlot rnenegerEnt on community structure.
Document phenological, interannual, and long-tern changes in
community structure.

SCOPE: Thousands of people orm woodlots, and they control a lesourpe that is not currently being
adequalely managed despite a growing demand for forest products. To many landonrners, perheps most,
oconomic rehrrn from timber extraction is secon&ry 3o cmsiderations srch as recreation, aesthetics, and
wildlife. In the absence 6f rnqnagem€,nt advice, these poople often choose not to rrrnege their land at all.
Thus, there is a greet need for informetion on how to rnrnrge smell woodlots, particulsdy in weys tbat
nuintain or eirhance wildlife and similar values.

This study is being conducted for 20 yerrs on a 120 ha, red oak-white pine woodlot in Arrowsic,
Maine, cs[ed the Holt Forest. We hsve selected a 4O bs trsct end divided it into forty l-bg blocks with 20
he serving as a control area and 20 ha as en experimtal area.

Otr primary objective is to describe the structure of the plant and animal comnunity. We are
(l) a 100% inv€otory of trees (> 10cm DBH) md intensive inventories of tree regenerrtion, (dl

tr€es rre being individually numbered and, on 12 tracts, me@); (2) a corylete description of the vasculer
plant vegetrtion using the relev6 lechnique; (3) an inventory ofall breeding bird territories; (4) transect
surveys of nonbreoding birds; (5) s6sll rnammql trap'ping; (6) salqmnnder quadrat cormts; (7) obeerrrations of
reproductive efforts (flowering end fnriting) for 13 herb end shrub species; (8) estimelas of seed md fruit
production; (9) general surveys ofcanopy insect ebrmdance; and (10) meteorologicd observations. These
data, largely population estimates, are inlegnted by area rmits (usually 0.25 bs blocks) and analyzed to
porrsy the forests' comnrmity structure. After five years of gathering baseline data, in 1987 we began
nanaging the experimental aree with thr€e objectives: (1) increase wood production; (2) increese witdlife
diversity md abrmdance: and (3) maintain the forest's sesthetic value. By continuing to monilor populations
and processes, we q.n attain fts second objective. Over the sogrso of 20 years, we will b"S- to uodersts'd
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how the commrmity chenges seasonrtty end from ycar io yeer; this is the essence of the third objoctive.

PROJECT STATUS: In 1990, rccks 3, 4, 5, 6,7, 8,9, end 10 as outlined ebovo, we're corylaod, and a
study investigating the stnrchre of tnee fdl gaps, ledge openings, and petchcuts rnd how tby influeoce
prodetim on bird n€sts was continrcd.

fiUTURE PUNS: The l99l field season will replicarc the 1990 field season.

EFFECTS OF ACID PRECIPITATION AND HEAVY METAIS ON FISHES
OF THE NORTHEASTERN TJNITED STATES

Inwstigatorc.' J. M. Rym
T. R. Snith
C. C. Abbott
T. A. Haines
R. W. Perry

,4d.visors:

Cooperuorc/
Projecl
Supprt:

Objeaivv:

T. A. Heines, Cbeirperson (for Ryan, Smith, Abbott)
I. J. Fernendez
J. D. McClesve
S. A. NorSon
J. R. Moring

U.S. Fish md Wildlife Service -
Netional Fisheries Conteminsnt Research C-€nt€r -
Columbia, MO

Nsti@sl Fisheries Resesrch C€nt€r - LeeSown

Andyza, aspects of acidity and heavy metals in walers of northein New England
rod the pote,ntiel influence on fishes.

SCOPE: Acid precipitation and levels of mercury are of particuler oonoern in New Englmd and elsewhere,
grven the negative inpacts of such acidity on fishes and other aquatic life. Specific saryling sites have been

established to monitor water quality and fish populatims, aod a field statim is used to monitor mercury
inpects on survival and growth of selmmids.

PROJECT STATUS: Two projects were coryleted during the year, md a new project deeling with mercury
iryacts, just began.

FWURE PL/NS: Field wort for the new project will begh m 1992, The requiremts for the &grce of
Master of Scieirce n?,nnllogy heve been coryleted for two students. The ebstracts follow:

Mercury in the Environment and the Irylications for Brook Trout (Sarrylinras fontinalis\: Fish from acidic
end soft wders arormd the world beve been formd to have elevgted conceirtratims of rcrcury in reletio 30

fish from morp neutnl wet€rs, which is e concern for both humans and wildlife c@suning tbese fi$. The
role of acidification in mercury biogeochemistry w8s investigated by use of peired walcrsheds, me a cootrol,
and the other manipulat€d with rmmonium sulfate. Native brook trout (Salvvlinus fotxina&s) wele held in
cages for six mmth periods in both watersheds end then andyzed for whole-body mercury conteot. In
eddition, E€rcury was measurod in prcipitatim, soil, soil watern and stream u/eter.

Precipitatio mercury cmcentration (rrin: 5.52 + 0.30 ng/l 3otal, O.lE + 0.05 ng/l methyl, sleet:
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13.38 hg/l totsl, 0.13 ng/l methyl) are within the range generally formd for the New England cosst (3 to l7
ng/l !otal). Soil average total rercury concentrations werc found 3o be higher in the O horizon (A.n1 !
0.103 pglg) than the B horizon (0.103 + 0.047 FglD, as were soil waler conc€ntrations; O horizon (3.7%
J ng/l 3otal, 0.0253 + 0.0136 ng/l rethyl) and B horizon (2.03 + 2.M nglL total, 0.0203 + 0.0119 ng/l
nethyl). Mercury concentration did not vary significantly between str€ams (meens: 1.007 + O.902ngll
totd, 0.0201 + 0.029 ng/l nethyl). Fish mercury concentretions did not differ significently betrveeir the
stneam$, or betwm pretreetm€Nrt fish (mean: 0.297 + O.147 pglg) and thoce hervested in May (mn: 0.291
l. 0.054 pglg), bntt thoee bervested in November were significantly higher (mean: 1.045 + O.205 pglg).
Aftcr the first year of rmnipulation of the wstershed, no difference is seen in rercury cmcentntions either
in the environmt or in the fish. However, there appeers !o be a significant seasonal effect on the mcury
concentrations formd in the fish held in the streams.

Resloase of Brook Ttont $alvulinus fontimlis\ and Atlantic Salmon 6alrno salar) Exposod to t,ow p[
With ggd Without Aluminum: Brook trout (Salvvlirus fontimlis) ere relatively resistrnt to the combination
of increased rcidity and an elevated conceirtration of aluminum, in contrast to Atlantic salmon (Salnn salrolr'1,

which are less tolerant of such conditions. The swimrning behavior of brook trout and Atlantic selmon wss
measur€d to quantify the responses of the two species to a 30d exposur€ to pH=5.6 with and without
aluminum (meaa conc.: lfil pg exchangeable Al/L). $wirnming activity in the presence and ebsence of
food was used as the measure of surirnrning behevior. Growth, mortelity, and gill morphology were
recorded as additional trreesures of Soxicity. Brook trout and Atlantic salmon were used for the theoreticel
value of coryaring e 0olemnt verrus a sensitive species, and for the information that could be gaind on the
behevior of two regionally important species. Only the Atlentic salmon exposed to incregsed acidity and
aluminum had siguificantly decreased growth, and increased nortelity. In the acid plus aluminum exposrrre
there was slight morphological dnmege to brook trout gills and mmsivs damage !o Atlantic salmn gills.
There was no difference between Atlantic salmon feeding md non-feeding activity. However, both measure.s
of svimming behsvior were decreased in Atlantic salmon exposod to acid, only to acid plus eluminum.
Brook trout snvlmming behavior was also affected by exposure to both acid only and acid plus eluminum.
Non-feeding and feeding acid+xposed trout wer€ hlperactive relative to the control fish. Non-feeding trout
exposed to acid plus aluminurn h8d d€cr€ased activity, whereas feeding trout exposed to the sarc conditions
were hlaeractive. These resuls show that a small, chrcnic decrease in the pH of a stream cen elter the
behsvior of these two fish species, and that brook trout behavior is affected by nild decreeses in pH md
increases in exchangeabls sluminum. These changes in sryimming activity have inrnlications for the entire
spectrum of fish behaviors, and therefore also for the ecology of brook trout and Atlantic salmn.

FRUGIVORY AND SEED DISPERSAL IN OAK.PINE FOREST

Invvstiguor:

,Mvisors:

Cooperators/
Projea
Support:

Objeaivvs:

A. A. Whitrnnn

M. L. Hmter, Cheirperson
C. C&npbell
W. E. Glenz

Holt Woodlands Research Formdation
Associstion of Graduate Students
Sigma Xi
Universily of Maine

l) Detemine fruit production and phenology in oelc-pine forest.
2) Determine if small mtmmrls are iryortant frrrgivores for frtrit producing

plants.
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3) Coryare the quality of e€ed dispersel by birds to thrt of foxcs.

SCOPE: Sod dispersal and frugivory by wildlife ere poorly understood in the teryerete zme. Food bebits
of opportrmistic frugivores srrch as birds, canids, rad mrutelids are commmly shxliod. This epprocch fails
3o determine the sigpificance of this plant-animal interaction to the enirml or the plant involved. More
d€taild snrdies heve cosidered the iryortance of fruit to enimnls from m energaic stend point, but the
iEPortance of frugivores to plants gs seed dispersers is poorly undcrstood. To belter rmdcrstan{ the
iryortmce of frugivores to plants, this study l) deterninee the svaihbility of furit md its remvrl, snd 2)
investigates the dispersal of one species, wild srrsaperille (Aralia Micaulis) by birds rnd foxes (Vulpa
w,lpa).

PROJECT STATUS: Fruit productim is highly verirble smg sit€s and years in oek-pine forest.
Tweaty-nine species of fruiting plants were present, but onty 13 fuitod in the four years of the study. Fruit
productim Peaks in early Augrut, tbough the mein fruiting period nrns from July to S€pt€mber.
Maiantlprnum canadense, Cornus cadensis, Aralia ntdiuulis, and Vaccinnium angwtifolium wcre by far
the mst dominant ftlit. Of these four species, A. nudicaulis is most quictly rp.oted, M. candense rfu
l€est. Birds apperently est fruits of all four species. Foxes remve mrrch fruit of A. nudicaulir md sorc
fruit of V. angrctifotizn. Small memmels rEmove about 50% of M. camdensemd C. undensb frtrit, but
little of V. angwtifoliwn, nd none of ,{. nudicaulis.

Detsil€d experims s A. nudicautis rwealed tbd birds and foxes differ in quality of dispersal in
several ways. Foxes remove up to 30% of Aralia fruit and thnrshes (Caharu sp.) remove tbe rest. Seeds
psssd through birds gerninetod more fr,equently (9%) thso soeds psssed through fotes (2%) (P < O.O5).
Although its dispersal by foxes and thnrshes night result in different dispersal distances, dispersal distance
did not affect postdisp€rs8l seed predation by snall rnammnls (P > O.Z@). Soeds in clurys of 300
(coryarable to clumps dispers€d by foxes) had less pedetion than soeds in clurys of I or 4 (coryarable !o
clurys dispers€d by birds) (P < 0.05). Ninety-five percent of wild soedling r€cruitm€ot is from fox-
dispersod seods in game trails. Seed germioation wrs lowest in gaps (l %), which wss different from other
sites, but similer smong other sites: forest (10%), glong trails (3.6%), aad rmder A. nudicaulis plnts
(3-6%) (P<0.05). Foxes appear to disperse seeds to better sites and et densities which bad less prcdatim.

FUTURE PIJNS: Field work hss been coryleted, rnd thesis wotk will be coryleted winter 1991.

EFFECTS OF LANDSPREADING PT]LP AND PAPER MILL SLIJDGE
IN REGENERATING FORESTLAND ON WILDLIFE POPT]LATIONS

Invustigator:

Advisors:

CooprAon/
Projea
Support:

Objeaivas:

C. J. Vers

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

Resoutpe Conservation Services, lnc.
Scott Paper Corymy

1) Determine the effects of landspreading pulp and paper mill shadge on the
d€nsity, diversity, and species co4osition of breeding birds.

2) Deiermine the effects of landspreading pulp and peper nifl sludge m the
re.lative abrmdance, diversity, and species coryocition of smell mammelg
and aqhibians.
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(3) Determine the effects of landspreading pulp rnd paperunill sludge on
invertebrste abrmdence md vegetative spocies coryositim end stnrcture
and examine the relrrtionshipo of tbese effects with breeding bird, smrll
rnrmmsl, and anphibian population changes.

SCOPE: The U.S. pulp end paper indutry produces nearly 4 million dry tons of sludge per y€8r.
Approxinetely 7O% of this sludge is cunently lsndfilld. However, environmtel concerns and
government reguletion ef lsndfrlling heve stimulstod intcrest in etternative sludge mrn4genent practices.

Lrnd applicrtion is en dternetive which currently rccounts for 8% of sludge producod. Pulp and
paper mill sludge cmtain s range of orgmic mefrer, nihogeo, phosphonrs, md lirc urhich may iryrove soil
stnrcturc and enhrnce forest regeneration. Howevcr, sludges Eppli€d to forestlmds Ery sffect wildlife
populatioos tbrough hsbitd modification and possibly througb direct toxic effects. There hrye been few
shrdies on the effocts of landspreading pulp and paper mill sludge on forest sites repreeentative of thoee used
in Maine. This shrdy will delermine the effects of lmdsperding sludge in regenerating forestlends on
wildlife populatioos.

PRAIECT STATUS: Eight t-10 he study siSes were selected in western Maine, based on vegetative
coryosition end stnrcture, forest mnnrgemcnt history, rnd soil type. Pulp and peper mill sludge nns
applied to the 4 treetment sites in fall 1991.

Application of the pulp and paper nill sludge on the 4 trrestm€nt sites is in progress.

FWURE PLANS: Post-treatmeirt population and habitat sMies will be done in spring-nrmm€r 1991 end
1992 in treatnent md control sites.

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: P. B. Gray

'4dvisors: F. A. Servello, Chairperson
B. A. Barton
H. S. Crawford
R. L. Dressler

Mclntire-Ste,nnisCooperatorc/
Projea
Suppt't:

Objeaivus: l) To determine relationships between dietsry digestible €nergy content and
digestible energ:f and nitrogen intake for white-teiled deer fed wint€r
diets.

2) To determine interspecific and intraspecific varistion in the nutritionsl
quality of winter forages.

SCOPE: Mature spnrce-fir forest stands are critical winter hsbitat for white-ailed deer (Odomilcrtt
virginianus\ in Maine. The higb value of timber on these sites provides en opportrmity to integrate the
mqnqgernent of timber resources and deer winlering habitat. However, the relative value of timber
harvesting rcthods for improving shelter md foraging hsbiat for deer in winiering aress is poorly
rmderstood. Assessing the value of timber hanrest relative to deer nutrition requires an understanding of
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forage quantity and qu&lity variation in wintering areas end its reletionship !o doer nutritionel linitrtims.
The purpose of this projet is 3o sssess diet qulity in wintering areas and !o determine limitatims of deor
for using poor quality winter diets.

PROJECT STATUS: Digestion trids using 9 white-trriled deer were conductod at tho University of Maine
Captive lVildlife Research Facility druing the wintcr of 1991. Deer were fed winter browse dias spmning a
range of digeetible energy cootent md digestible €nergy intake. Saqles of 6 forage species were collected
u/irhin s d€er wintering area to examine intraspecific variatim in Eulity due 3o shsding, plan form,
browsing, rnd rtem size. Thirtoen forage species werc collected to examine interspecific veriatim in forage

$nlity during wint€r. IJboralory analyses rre corylete eod datl oelyses heve begrm.

FWURE PL,I|;|IS: Complere theeis in Jmuary 1992.

EFFECTS OF GLYPHOSATE APPLICATION ON WINTER CLEARCT'T
USE BY MOOSE IN NORTHERN MAINE

W. E. Esctrholz

F. A. Serrrello, C-o<hairperson
W. B. Ikobn, Co-chairperson
J. R. Gilbert
R. D. Briggs

Maine Coopentive Forestry Reseerch Unit
Maine Cooperative Fish rnd Wildlife Reseerch Unit
University of Maine

l) Determine if intensity of cleorcut use by moose differs benyeen gllphoaate
tr€ated and untreatod stands l-2 years poct-tr€atm€nt and 7-10 yerrs post-
trestnrnt.

2) Deternine tbc effects of landscape-scale habitst chancteristics on mtxrse
hrbitat use in glyphoearc heat€d and untreeted stands.

3) Deternine the effests of b'rornse aveilebility and stend cberecteristics on
nxxlce use of glyphosefe trested and rmtreated strnds.

4\ Evduate the vdidity of u"i'g trscks/bt, tnck eggregetes/he, and tnck
aggregate size from aaial surveys to estimate intensity of ure by mooec in
clearcuts.

SCOPE: Early se,ral forpst communities creat€d by clearcutting provide large quantities of hardwood browse
for re. Herbicides are epplied to clesrcuts in Maine to suppress bgrdwood vegetetion md basten growth
of conife'rous trees. Use of herbicides in fonrst mrnrgern€nt is a zubject of public ooneern becguse of
tmcerlain effects oo moo6e habitat. Glyphosate, trrde name Rormdup, is the most commonly used herbicide
for conifer release in Maine.

PROJECT STATUS: Twelve 20 to 80 ha regenerating clearcuts scheduled for glyphocete treetment were
selected for shrdy of l-2. yesr post-tr€atm€nt effects (Sort-tem effects). Sites were paircd besod on size,
surrounding hEbitst, site ch8rscte,ristics, aod barvest drtes. Tw€nty-eight older sites (17 treatnent md ll
coohol) werle selectod besed on size, surrounding brbitat, site cbaracleristics, hervest date, and glyphosate
treatn€ot dafe. These will be used for study of 7-10 year post-treatm€nt effects. Pre-treatment e€rid 8nd
grormd surveys of mooae and moose tracks were coryletcd in winter 1991. Six eerial srnreys were flown
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on 6 long-term sites. Grormd surveys were performod on srbeequent deys 3o errduate tbe validity of rerisl
surveys. In summer 1991, 6 short-3erm sircs (one of each peir) were treat€d with glyphosaie. Preliminary
analysis of treck cormts end strnd cberac3eristics is rmdervey.

FUTURE PLTNS: Mooae hsbitat use suweys will be conductod on dl sites in winter l99l-92 sfr 1992-93.
Browse aveilability and stend cherecieristic date for dl sites will be available from a concur€ot study on
these sites.

EFFECTS OF GLYPHOSATE ON WINTER NUTRITIONAL ECOLOGY
OF MOOSE IN MAINE

Investigator:

'4dvisors:

Cooperuon/
Projea
Support:

Objeaivvs:

K. S. Raymond

F. A. Servello, Cheirperson
W. B. Krohn
J. R. Gilbert

Maine Cooperative Forestry Reseerch Unit
Maine Cooperetive Fish snd lVildlife Research Unit
University of Maine.

1) To determine effects of glyphosate on winler brorvse evailebility md
digestible €Nrergy and protein evailability for moose et 1-2 and 7-10 yean
post-trcatment.

2) To determine effects of glyphosate m winter browse utilizetion and diet
qulity for moose at l-2 md 7'10 years post-treetment.

SCOPE: The herbicide gllphosate is used extensively in forest rnensgement to control hgrdwoods and
promote soft*,ood regeneration. Moose feed primerily on hardwoods in winter and must nrint in I high
food intdre to cory€nsate for the low energy conteirt of winter browses. Glyphosale may significently
affect food intake and diet qulity for moose. However, the effects of gllphosale on mqxie nutrition may
very over time es the stand reg€neretes from treatrents.

PROJECT STAIUS.' Twelve 20 to 80 ha regenereting clearcuts in the Mooeehesd kke rcgion were selectod
in fsll 1990 io shrdy l-2 yar post-trestment effects. Cleercut$ urcre selected and paired bssed on hervest
date, site characteristics, location, size, and surrounding cover. Pre-trpatrmt data on aveilability and
utilization of 11 rnqjor browse species were collected on these siles during January-March 1991. One site
from each pair was subsequently spray€d with glyphosate during August 1991. Nutritionel analysis of
browse samples collected during the vegetation sanpling was conducted during april-september 1991.

1e elmine effects 7-10 years post-treatm€Nrt, 17 treated and 1l untreated control siles were selected
in sumner 1991.

FWURE PUlJriS: Nutritiond enalys6s for year I of the study will be conpleted in fall 1991. Post-
treatm€nt field studies of browse availability and utilization md laboratory studies of browse quality will be
conductod in 1992 and 1993.
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Cooperaton/
hojea
Support:

Objeaives:

EFFECTIVENESS OF PLANNED SKIPS FOR MAINTAINING WILDLIFE
HABTTAT IN HERBICIDE.TREATED CLEARCUTS IN MAINE

Invvstiguor: C. A. Elliott

Interndioul Paper Coryeny
Coopemtive Foresfy Research Unit
University of Meine

l) Assess the effetiveness of plannod skipe in nainteining the diversity of
the flore end fuma in herbicido-hest€d cleercuts.

2) Assess the effectiveoess of pilot+reatod planned *ips versru groud-
narked ptaonod *ips.

SCOPE: Recent studies suggest tbgt the use of herbicides to contnol hardwood species on clearcuts in Maine
reduce hrbitst $nlity, populatim, size, and spocies diversity of smrll mnrnrnels end birds for rt lesst thre
years after trreatm€nt. Such tr€atm€nts may dso rsduce food md cover for species such as dser and ffi
during the initial years following trea@nt, althougb the long-term effects mey b the op'posite. It hrs beeNl

suggested tbet incorporeting planned skip erees into e qprsying progrrm could mitigaie sorc of tbese effects
by nainteining small parches of hsbitst for rodents and birds, end providing food and cover for lergcr
rmrnrn4ls. Such skips would be larger tban accid€otol skips to provide blocks of cover and havel ways for
wildlife. However, little is knorm sbout the effetiveness of skipe of different sires end dimsims.

PROIECT STATUS: Two shrdy 8reas are being used, esch with s ttEatment block conteining a plaoned skip
and a control block with no planned skips. Planned *ips are approximately 100 m by 200 n (2 be).

Spot-mapping of songbirds was conducted in Jrme on plots of 150 30 200 m by 250 m. Smell
mqrnmrls were trapped for four nights in Juty on a 7x9 grid of traps 10 m aport. Two snap trsps wer€
locatod at eech grid point, and a pitfall trap was locstd st every third grid point. Smsll rnamrnql trspping
will be repeated in October. During winter, track colmts of deer and moose will be cmducted to determine
if plmned skips are used more or less tban other portions of the cuts.

FUTURE PUli|IS: Data andysis is underway, and a report will be preparod es a bosis for deternining future
shrdy.

QUANTIFYING
MARTEN

Investiguor:

Cooperaton/
Projea
Suppon:

Objectivv:

THE RELATIONSHIP OF FOREST MANAGEMENT TO MAINE'S
HARVEST WTru A GEOGRAPIIIC INFORMATION SYSTEM

T. P. Hodgman

University of Maine
Maine Image Andysis Laboratory
Maine Department of Inlmd Fisheries and Wildlife

Exnmine the relationship betrveeir Maine's msrten hervest aod trapper access and
habitst tpes using spstisl melyses.

SCOPE: The remote habitat occupied by pine mrrtens (Martes americana\ hes offered some protectim from
overexploitation. However, continued construction of logging roads has provided mart€n trappers with
aoeess to previously inaccessible arcas. Past studies on the effects of trap'per acsess on Maine's merten



26

barvest did not sccorot for misreporting the locgtim of capture nor the spatid errssgomt of babitet types

md forest roads. To overcoms these limitctions, 3owtrs will be gruryed by geographic regim; msrten
harrrest, trepper rocross, md hbitrt dEts will be summerized by these township clusters. Also, i supervised
classificstioo of a 1986 kndsst TM imege ('leaf on') will be used 3o id€ntiry hbitst t)"€s. This
clessificstion will be part of e GIS, which elso includes roeds 8nd loumship bord€rs for approximetely 75
tournships in northern Mehe. After removing the arce occupied by unnritable martcn hbitrt (i.e., water,
clearcut, etc.) in each township clusier, comparisons will be mrde between &e benrest of marten end the
amount and spotial srrangem€nt of forpst roads and hsbitd tnes.

PRAIECT STAZIIS: Satellite imagery wrs georectified and supervisod (naxinunl likelihood classifier) md
unnrycnrised (perelellopipod classifier) clgssificati@s were performed. Both classificetims were grormd-
checked and the number of cover classes bss be€n recodod based m linritetions rwealed during grormd-
truthing. Image processing is now nearly corylete. An iryroved ve,rsion of the roads files, in Er&s' DIG
formet, wes obteined fron Goorgia Pacific Corp. for their timberlends. Th€se date encoryass
approximalely 213 of the shrdy eree md require mly minor editing. A file conteining Sonmship borders in
ARC-INFO format also was obtained. All spstisl &ta hgve been clipped 3o coincide with the boundaries of
the study erea.

FWURE PU/ulf S: Only minor modifications need 3o be nade io the classifid irmge. Assembling the road
databsse is the next mejor objective. I:ndowners will be esked 30 provide maps and/or photos for their
lands inside the shrdy arca. This msterial will be usd to edit existing digrtsl roed files. Analysis of
harvest, aoeess, and habitat datc will be performed in 192.

SEED PREDATION BY SMALL MAMMAI,S ON THREE TREE SPECIES
IN SOTITHERN MAINE

Inwstigator:

tldlisotr:

Cooperators/
Projea
Support:

Objeaivvs:

K. E. McCracken

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

Holt Woodlands Research Fouodation
University of Meine

1) Estinarc reties of removal of seeds of three species of rees by small
rnmmrls in five hsbitat typ€s.

2) Coryare relative rates of removal by 'small' rodents (nice and voles) to
"laf,ge' rodents (chipmunlcs and squirrels).

3) lnvestigate effects of luar cycle on the fonging behavior of small
nocturnal ,1mels.

SCOPE: Small rodenu are extremely efficie,nt seed predators. Consequently, they mey influence plant
srccession, including of trees. The response of small m4mmels 3o both nahrral end human-
created openings in the forest caoopy, end their effoct on survival of tree s€eds within these openings, bos

beeo lirle studied. This project will exsnine possible correletes of soed predetion intensity in an oek-pine
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forest in southern Maine.

STATUS: Wire ceges wert designed, each consisting of throe sections, one which excluded ell small
rmmmels, one which ercluded 'large' small memrnels, and one which ellowed access by all smell menrnels.

Eight replicates were placcd in each of five hsbitat types (ledge, trc€-fdl, end smrll hsrvest gaps, matchod
by size; large bervest geps, and forest), and removd retes of red maple (Aer rubrum) soeds were monitored
for two 2l4ty periods, one beginning in mid-Jrme, and one in nid-July.

To test whether gndl mnmrnals shift their foreging microhebitrt 3o sites with mre oov€r as smbient
lighting incrrases, remvd retes of red maple seeds were mniSord in lerge henest gaps end in meture
forest, during full and new-Doon periods. Eech site hgd one petri di$ with seeds placed uder shrub oover,

aod one dish thr€e meters away in the open.

In late August, small m'rnmd abrmdance at experinental sites was quantified by four nights of
trapping.

FUTURE PL/NS: Removsl rates of northern red oak (Queras n brO and white pine (Pizas snoDus) seeds

will be similarly nonitored during nid€ctober. Data anelysis bes begun. Similer data collection will
continue in 1992.

FOREST FRAGMENTATION AND CARRIERS TO WILDLIFE DISPERSAL

Investiguor:

,Mvisow:

Cooperators/
Projea
Suppott:

Objeaivvs:

P. de Meynadier

M, L. Hunler, Jr., Chairperson
Committee being developod

Maine Agricultural Experimt Stetion
Penobscot Experimeirtel Forpst

l) Deternine the iryortance of anthropogenic barriers to the dispersal of
aryhibim md small nasnsl populations.

2) Investigate the role of forest corridors of verying $nlity to aryhibians.
3) Evahnie the iryortance of hsbitet-barier contrast gradieots to the

move,ment of small rnemmels.

SCOPE: Forpst fragmentation has potentidly proformd effects on the isolation of wildlife populations and is
presently g rnqjor threat to biological diversity worldwide. The forest lsndscape is increasingly bisectod by
human development, including l) linear features zuch es rcads, power and gas right of ways, and nil lines,
and 2) black features such as agriculture end clear-cuts. It is important to understaod the permeebility of
these barriers 3o the movemeirts of various wildlife taxa. Formedy continuous populatims which become

isolated exhibit retapopulation dynamics end may be morc prone 3o extiaction through demographic,
genetic, or environme,ntal stochasticity.

The degree to which humsn disturbances act as partial or absolute barriers to dispersal is poorly
understood with wort baving bm conducls6l rminly on birds sid mammqls, two highly vegile taxa. In
order to betler understsnd the iryortance of barrier as isolating mechanism, this study will quantify
anphibian and small rnlmmql response to Maine's forest roads and clear-cuts.

PROJECT STATUS: A field methodology for releasing and neasuring the dispersal ofjuvenile wood frogs
was developed and t€std in two control (continuous forest) and two tneetrent sites (gravel road barriers) in
July and August of 1991. Approximately 5000 wood frog tadpoles were rcised for the pilot study. Project
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materids for &ift-fence constnrction (four treetments and four replicetes) and tadpole farming heve been
acquir€d and stored rmtil the 1992 season.

Pilot date from the summcr's work indicales thet a continuous drift-fence at 50 n dirrn€ter is an
effective nethod of mo'niloring juve,nile wmd frog disp€rsal from artificially created forest pods.
Recapture rates ranged from =15-4O% which should be sufficient tro determine the sipificance of tested
barriers. Sun'ival and reepture rales for forest-capturod froglets usd in our pmds were higher than thoce
for farm-raised froglets. Prclininsry analysis of pilot dsta indic8tes tbet eveo forest roeds with low traffic
mey inhibit the mvement of wood frog juve,niles. Howev6, it is elso clear thrt experimental site selection
is critical since eveo small differences in nicro-topography on either sido of a berrier may bias the results
(i.e., wood frogs tend 3o follow drainages).

Methods for live'tnpping md snall nanmalo wer€ studid in the Holt Reseerch Foficst
in early August. In late August tws smellmammd tnpping grids were estsbti$€d along forest roads and
animrl movements nonilorsd through merk and rccspture. The pilot data will be examined to help
derermine future seryle sizes and gdd methodology.

FWURE PL/NS: The plan of study will be formelized and reviewed by a committee. Shrdy sites will be
chosen and aryhibian eggs will be collected for raising during the winter and early spring, respectively.
The first of two full field seesons of data collection will begin in the summer of 199t2.

COMPREHENSIVE MANAGEMENT STRATEGY FOR FUTTJRE RESEARCH
AND MANAGEMENT OF MOROCCAN COASTAL WETLANDS

Investigaon

Adisors:

M. El Hamzaoui

J. A. Sherburne, Chairperson
R. B. Oven, Jr.
J. B. Diamond
J. B. Longcore

Cooperatorsl USAID
Projea
Support:

Objeaiws: 1) Document the existing dsta base for five of Morocco's most ecologically
iryortmt coastel wetland sites.

2) Determine fuh,re research needs.

3) Develop a coryrehensive rnenqgern€nt strotegy including eystematic,
continued monitoring of wildlife and human uses, and social acceptable,
technically feasible mansgement options.

SCOPE: Moroccaa coasal wetlaods sre both extremely vdueble rnd extremely wlnerable netural hsbitrts.
They are used exlensively by the human populetions zurrounding the sites, as well as by migratory birds
which use the siles for breeding or staging prior to crossing the Sabara Desert. Several of the sites being
investigated are RAMSAR Convention sites.

Continued humrn and wildlife use of the.se coastel wetland ecosystems will r€sult in more intensive
conflicts as environme,ntalists try to rtmove these areas from humen use and people continue to use the siles
in traditional weys.

A coryre,hensivs rffnsgem€nt strategy is needed to cnsure thst these coestsl wetlends continue to
provide for both people and wildlife.
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PRAIECT STATUS: At present, the coryrehensive mnnrgerrr€nt stnlegy is being written.

A REIROSPECTTVE STT]DY OF AGRICI]LTTJRAL BIRD POPI'LATIONS
IN NORTH AMERICA

Investiguorr:

Cooperuors/
Projea
Suppott:

R. J. O'Conor
R. J. Booe
M. T. Jmes
T. B. kl$€r

American Cyanrmid Corymy
CIBA€eigy Corporetim
DuPont Corpo'ration
FMC Corporation
Mobey Corporation
Rbone Pouleoc
U.S. Fish snd Wildlife Service -

Natimel Ecology Reseerch C€oter, Ft. Collins, CO.

To examine the &ta available on bird population treods within the contigttous
United Strtes snd relste these to chaoges in agricultunl prectice rod pesticide
us8ge.

Objeaivv:

SCOPE: Agdcultunl land occupies approximately 45% of the contiguous Unitod Strtes. A variety of
agricultural prectices are known to iryact bird populations brut hsve received little gttention in the U.S.
This project orsmines the major dsta sets m bird population treods - principalty the USFWS/Canrdirn
Wildlife Sendce-sponsorcd Broeding Bird Survey conductod annually since 1965 and the National Audubm's
Christmas Bird Cormts, cmducted annrnlly since 1900. Agdculturrl dsta hrs bm obteined from the Bureau
of Commerce's periodic C€nsus of Agriculture aod from the Agricultural Strtistics Senrice's annual rcports.
Pesticide us+ge data hss be€n obtained from Resources for the Future's (Washington, DC) Pesticide Usage
Dats Benk. Anelysis hes be€n confined to post-1960. The wo'rt is being done collaboratively with the
Laboratory of Ornithology, Cornell University, uAich holds sdditiond informetion in the form of the North
American Nest Record Card scheme.

PROJECT STATUS: Analysis of the data initidly evailgble b8s boen coryleted using data for selected years

for 105 species id€ntifid as linked 3o agricultural laod in sore wly. Conventional multiple rcgression
analysis proved inappopriate for the analysis end eltcrmtive stetistical tr€stm€ots based on classificstim and
regression tree theory wele devel@ rnd implemented. Geographic and cli"'"tic variables were the
dominmt facSors influencing cbundance and distribution, accouoting for up ta 62% of the variance in species
sbudsoce (though generdly much lower). Crop'ping practices wer€ next in iryortence as explanatory
variables. '[fu, ?5 pesticides testod had little effect m population density, exc@t in speciel circumstences.
The study was glso able to documt the growing iryact of the Fam Cmservation Reserve Progrem m
birds, generally promoting their numbers, despite the still eady stete of the Progem (see se,parcle entry).

Copies of the draft report of the project bave been depositod with the sponsors and with a Technicel
Advisory Committee, for their initial revie\v. Two M.S. theses based on the project will be zubmittod in
Fall l99l semester.

FWURE PUNS: The study will tenninete in Decomber 1991 rmless new finding becomcs aveileble.
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InvYstigaor:

,ldvisors:

Cooperators/
Projea
Support:

Objeaivus:

ANALYSIS OF EF'FECTS OF CONSERVATION RESERVE PROGRAM
ON BIRD POP{JLATIONS

T. B. Lguber

R. J. O'Connor, Cteirperson
K. J. Boyle
J. L. Gilbert

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

Netional fulogy Research Crnrter, Ft. Collins, CO.

l) Integrate the Conservation Research Prognm cmtrect data obteined from
ASCS for the first nine sigl-up periods with the existing University of
Meine dstabsnks on bird numbers and nationel agricultural practices.
Identi$ regions where the CRP datc indicate spatially cohesive pettems of
chenge in agriculture thst night iqsct bird populations. Identify the
species poteotially affected by neans of literature searches and
cooperation with an existing shrdy project in the Wildlife Depar@nt.

2) Within these regions, syste'matically investigate population tr,ends in
selected species, using a 'before' and 'after' approach within regions
honogenous with respect to agricultural practice and bird populations at
risk. Control for conconitant cbanges in ngtional populations of birds or
in netional trends in agricultural practice by reference to the &ta from the
parallel retrospective study. Combine the evidence frorn temporal,
spetial, end species-besed evidence ta provide prfuufacie evidace of
CRP inpacts (beneficid and detrimentel) on bird populations end !o
identify areas for polential field-based research.

3) Perform more deteiled analyses zuggested by the synthesis of Objective 2
to determine nore fully the need for, and scope of, future field-basod
research and to r€solve, as far as possible, questions raised by FWS
Project Officer in the light of the synthesis.

SCOPE: The Conservation Reserve Program, enectod as part of the 1985 Food Socurity Act, provides for
financial assistance to farmers abandoning the cultivation of highly erodible soils in favor of land-use
practices designed to rnininize or eliminate soil erosion. Farmers entering the program may obtein lGyear
contracts for lend enrolled in the program. L.and retired in this way is restricted to approved conservation
practices. Contracts first took effect in 1986 and some 33 million ecres wer€ enrolled in tbe first 9 sign-up
periods of the program.

Since as much as E% of the cropland in grven counties can be retired under the CRP, changes in
land use are of a scale thst can heve an irnpact on wildlife associeted with agricultural land. This project
suprplemts the investigation inlo these issues by the Ngtionsl Ecology Research Center by condrrcting a
retrospective analysis of bird population dste in relation to statistics on the changes brought ebout on CRP
land. The inte,ntion is to docurent the nature of tbe spetial and ieryoral changes in the populations directly
resulting from the CRP program.

PROJECT STATUS: The work is being done in partid fulfillnent of the requireme,nts for an M.S. degree.

All research h8s be€n completed, and the results are in the prooess of being writle,n up.

FUTURE PIINS: The find re,port on this project, in the form of an M.S. thesis, will be completod in
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December 1991.

Investigatorc:

NEW ENGLAND BIODTVERSITY PROJECT (EMAP)

R. J. O'Connor
M. L. Hunter Jr.
R. B. Orpen, Jr.
S. A. Sader
A. A. Whitmm
H. Devul

U.S Envirmmental Protetion AgencyCoopcroorc/
Projca
Suppot't:

Objeaiw: The prinary objoctive of the project is 3o relate extant &ta on bird distribution in
New Englend to lmdscepe cbsracle,riution of the region. The finel prodrrct will
meke recommeir&tions to the EPA on how best io utilize this informetim yiihin
the frgmewort of the nstionsl EMAP project.

SCOPE: The U.S. Environmeirtd Protection Agency is currently derreloping e nstim-widc monitoring
prognm knoqm ss EMAP (Environmental MoniSoring and Assessmt Program). Our projet is a regionel
sub-cotract focussing on monitoring schemes for birds and their associat€d hsbitat, evduating existing &te
as well as developing and field-testing new protocols for use in the EMAP progrun.

PROJECT STATUS: A preliminery study of existing dstasets including the Breeding Bird Survey (BBS),
Christmas Bird Comt (CBC), and selectod state atlases, was coqlAed in December of 1990. A cmtinuing
contract was awarded in Mey 1991, expanding the fieldwork coryment of the wort to include collecting
hsbitst deta along 66 BBS rcutes in New England, and 8n investigation of the checkplot sun'ey method ond
its comperability to the BBS. Anelysis of extent datesets cmtinues to explore the utility of tbe guild cooc€pt
with respoct to indicator species, as well es assessing the utility of the dere for EMAP's purposes. A
remote-sensing coryonent is plmned for 1992, interpreting and grormd-truthing air-pholo dats for selectod
BBS roiles.

FWURE PL/NS: A series of stahu r€ports to the EPA are schedul€d throughout the duretion of the
contrsct, culmineting in a finel report plenned for December 1992.

APPLICATION OF SATELLITE DATA TO QUANTIFY NEOTROPICAL
HABITAT FOR MIGRANT LAND BIRDS WINTERING IN BEI,TZE

Investigator:

'4dvison:

J. P. Spruce

S. A. Sader, Cbairperson
K. Beard
T. B. Brenn
M. L. Hrmter, Jr.

U.S. Fish md Wildlife -Cooperators/



Projea
Support:

Objeaivvs:
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PetuxeNrt Wildlife Reseerch Center
University of Maine -

Departrent of Forest Management

l) Apply conput€r-8id€d processing of setellite dste to quantify the exleot of
hsbitst tlpes for wintering neotropicel nigrants in two Belize strrdy sites.

2) Develop a habitet classificetion epproach suitable for large scale, regionel
epplicetions done m an operetionel basis.

BIRDS OF MAINE'S PEATLANDS

S. S. Stockwell

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

Maine Departnent of Inland Fisheries and Wildlife
Signal Fuels, Inc.
Maine Chapter of The Nature Conservancy
Maine land Use Regulation Commission
Maine Department of Environmental Protection

1) Identify those species of birds that inhabit Maine's peatlands.

2) Quantiry the sbuodancas ofesch species relative to peatland vegetation

SCOPE: Human-induced hrbitot cbenge is occuning throughout the tropics, and the iryact of land use

cbmge on migatory land birds is believed to be significant yet difficult to quantiS. Evaluation of hgbitat
availebility end use by tnigrstory birds wintering in the Notropics is being done using dete from satellite
remote sensing and field suweys of bird hsbilrt use. This two-staged approech ellows a method 3o estinate
regionel hends in bird/habitat associations, md is less to epply regionelly, coryared to ground-
basd E€thods.

PROJECT STATUS: Spot HRV-XS satellite dsta has been processed for two study sites in northern Belize to
pnrduce habitat qrye Baps, geo-referenced to the UTM map projection. A standard habitat classificetion
scheme and color table has been developed and applied to each classification. Pertinent meps and air pholos
have been acquired to eid in hsbitat classificgtion end analysis. Habitat classifications are being modified on
the basis of knowledge gained from field visie and interpretation of air photos, rnaps end statisticsl Eretsur€s
of satellite data multi-spectral characteristics. Spruce and Sader spent a week in January l99l with U.S.
Fish and Wildlife co-investigators in Belize to field check hsbitat classification imagery and locate
representetive arEes to field sample for bird ideirtificstion and banding. A progress report 30 the U.S. Fish
and Wildlife Service was zubmitted Se,ptember 30, l9l.

FUTURE PU/^/||S: The project will be extended to include enother field site (probably in southern
Caryeche, Mexico) to allow field sampling of more dry bsbitats in the zubtropical moist life zone. I&dset
TIvl satellite data will be acquired for the new site. U.S. Fish and Wildlife Service co-investigalon will
estimate bird use of habitat for dl Belize study sites during fiscel 1992.

WILDLIIIE RESOTJRCES - MIGRATORY BIRDS:

Invzr/,igator:

.Mvison:

Cooperators/
Projea
Support:

Objeaives:
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and hydrology.
3) Deternine vhether large, conrcrcielly vduable peatlsnds differ in their

'vdue' to wildlife fron snaller, nm-commersidly vduable peathods.

4) Daernine which of five envirumtel fectors (foliage height diversity,
area of peatland, peatleod-foliage height diversity, tlae of peetlend, md
pestlsnd vegetetion diversity) erc inportent in influeocing bird speies
coryositim, bird spcies richness, end bild deosity in peetlends.

SCOPE: Pestlsnds ar€ one of the last r€msining rmdisturbod ecosystems in the Northeast. ltus, the stste

of Meino hos en unusrul oepoftunity 3o develop a coryrehensive plan for cmserving Maine's peatfnAs.

Hourwer, before this project was initiatod, no $rveys of the wildlife in Maine's peatlands hrd be€n

coducted. Before issuing mining pernits 6'1 egtsblishing p€stlsod In€sewes, the stare n€eds to know q/hst

bird specics d€p€nd on peetlands for their continued nrrr"ivd, if any, and whether c€rttin specics are

resaictod to particular tlpes or sizes of peetlands.

This study relates the abrmdances snd distributions of birds in eight Maine peatlands to peetland

vegetation, size, and geomorphology.

PRAIECT STATUS: Birds we,te censused in eight Msine peattands of verying q'pes and sizee during May
and Jrme of l9&4. Eight distinct vegetatim tyaes occurred in the peatlands. A variable-width transect

n€thod was used to ce,nsus birds and estimate densities from a nodified Emlen method snd the Fourier
Series Estimator in program TRANSECT.

During the two-year study, 104 bird species were identified. Bird species richness rangd from 48

to 81 per peatlaod rnd from 6 to 76 per vegetation t,"o. Ovenll bird d€nsity rangd from 4 !o I I birds
pcr he in each peatland, end from 3 to 19 birds per bg in eech vegetrtion t'"e. D€nsities of each species in
each peetland and vegetation type were higbly varieble, md moct species wcre abtmdent in mly a few types

of vegetation. Deirsities rengd from I to 160 birds per 40 br, with the oommon yellounhroet being the

most abrmdmt species in 5 of 8 peatlands and 4 of 8 vegaation q'pes.

Foliage height diversity (FHD, vertical haeroge,neity of vegetation) was the best prodictor of bird
species coryosition (BSC), bird species richness (BSR), bird species diversity (BSD), and bird d€nsity (BD)
in eight tlpes of peatland vegetatim. As foliage height diversity inqtgsed, bird species coryoeitim
cbanged, species ricbness increased, species diversity incr€osed, snd d€nsity increesed.

Neither type nor size of a peatland affctod species coryosition, richness, diversity, or bird density

in a predictable pattern. Bird species richness in eight peatlands was best related to the intergcting veriebles

of peatland-FHD md PVD. Thus, horizontal beterogeneity of vegetation seems !o be as, or more, iryortant
then vertical vegetetion structure in influencing BSR nnd BD in peatlands. The high number of spcies
rccord€d in peatlands relative to other habitsts leods support io the hypothesis that pctchiness, ratber than

foliage height diversity, is moot iryortant in influeocing bitd divenity.

FUTURE PL/NS: Revise and complete thesis.

BIOENERGETICS OF AMERICAN WOODCOCK DI]RING
THE BREEDING SEASON ON MOOSEHORN NATIONAL WILDLIFE REFUGE

Invcstigator:

Mvisors:

W. M. VanderHeegen

W. B. Krohn, Co-cheirperson
R. B. Orven, Jr., Cocbairperson
F. A. Servello
W. E. Glanz
A. S. White



Cooperuorc/
Projea
Suppott:

v
University of Maine
Maine Cooperative Fish and Wildlife Reseerch Unit
U.S. Fish and Wildlife Senice -

Nationel Ecology C€nter, Fort Collins, CO.
Moosehorn Netional Wildlife Refuge, Cdeis, ME.

Penobecot County Conserrretion Associetion
Hirundo Wildlife Retuge
Taylor's Bait Farms

1) Determine basic metabolic parameters for woodcock using coptive-reared
birds in the laboralory.

2) Measure microclimale regimes end activity budgets of woodcock on the
Refuge.

3) Measure body coryosition end nutrieat stores of woodcock during key
periods of the bneeding cycle.

4) Document spring food babits.
5) Develop 8 spring energetics model rnd assess energetic constraints on

breeding female woodcock.

Objeaiws:

SCOPE: The Atlantic population of the American woodc$k 1r 6sclining, and available data zuggest that
habitrt loss is the primary cause. To revene this decline, hebitet prolection rnd iryrovement progrsms
based oa soud biological data must be developod and irylemeirtod. Although e number of bebitat models
heve been developed for woodcock on the breeding grounds, bosic assrrytions in these models remsin
rmtestcd.

The Moosehorn Netionrl Wildlife Refuge (NWR) has e zubstantid population of breoding
woodcock, and timber mmqgen€nt on the refuge hss cr€ated a variety of cover tlpes available to northern-
breeding woodcock. In 1986, Patuxeirt Wildlife Research Cent€r end Mmsehorn NWR began a four-year
shtdy to exemine woodcock zurvival, productivity, and hrbitet use on the refuge. The large saryle of birds
thet will be redioed during this study dso provides m opportuaity 3o exemine spring habitat use from an
eirergetic perspective. Results from several recent studies indicste that spring is s criticsl period for
woodcock populations, yet the relationship betwoeir @ver tJDe, micraclimate, and woodcock rctivity has
not been examined.

In 1987, the Maine CFWRU and Moosehom NWR initiatod I coryenion study to s;qmine
energetic considerations, including micro-hebitats and activity budgets, influe,ncing htbitet use by woodcock
on the breeding grounds. This study will examine microhsbitst use and ectivity budgets of, end miclo-
climate effects on, woodcock during early spring through early summer. These deta, combined with
energetic studies on captive birds and zupplemeirted by population data colloctod concurrently by the
PatuxentlMoosehorn study, will provide a basis for modeling woodcock energy requirements during spring
and their relationships to habitet use.

PRAIECT STATUS: Two papers were presentod at the Eighth Woodcock Symposium, hrdue University,
I-afayette, Indiene, 29 October - 2 November 1990. A first draft of the dissertatim was writle'n and is being
revisod prior to Committee review.

FUTURE PL/NS: Target dgte for project completion is December 1991.

BIRDS AS AN INDH( OF BIOTIC INTEGRITY ON LAKRS IN NEW ENGLAND

Investigator: A. Moors
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,ldvisott: R. B. Owen, Jr., Co-chairpersm
R. J. O'Connor, Co-cheirpcrson
Corillittee being developed

U.S. Environmeotal Protectio AgeocyCooperatort/
P^rcjea
Suppt't:

Objeaives: l) Exrmine the possibility of using birds es en index of biotic integrity on
seloctod lakes in New England.

2) Exsmine bird distributim in rphtim to ehorcline habitat.
3) Id€ntiry disturbsoce frctors relrtod 30 rducd bird spociee richness or

altercd species coryositim m degradod lakcs.

SCOPE: Birds can be excellent bioindicators, as demonstreted by eggshell thinning in relstion !o pesticide
contaminetion. Reseerch on avian bioindicetors of water quality hes previously focused on waterfowl. How
water qudity affects the total bird commmity (terrestrhl and aqutic species) is pmrly knoum. Avifeune
ney provide an oconomic wey of nonitoring the heelth of e lake. This project atteryts to determine if the

strdy of a bird commrmity can dlow sssessmt of the qulity of individrnl lakes as pert of tbe U.S. EPA's
Environme,ntal Monitoring and Assessment Program (EMAP).

PRAIECT STAITIS.' The first season's fieldwork has b€€n coryleted. Twenty lakes chosen by EMAP staff
to reflect eirvironmentel gradients across New England were srrveyed betrrm Jrme I and July 3, l99l for
bird md hbitrt distribution. Data malysis has begun.

ruTURE PUNS: pgts melysis will be extend€d 3o include consideration of data m water che,nistry,
mscrob€nthos, snd related limological cbarasteristics gsth€r€d in the zummer of 1991 by EMAP Surface
Waters A second field season will begin in Jrme 1992 md Esy b expanded 3o include more
lakes.

Invustigator:

,4dvisors:

Cooperatorc/
Projea
Support:

Objeaive:

HABITAT USE BY BLACK DUCKS AND MALLARDS
oN MrssrsQuor NATToNAL WTLDLIFE RETUGE

C. G. Kirchens

J. R. Longcore, Cocheirpersm
R. B. Orven, Jr., Co+hairperson
Committoe being developed

U.S. Fish and Wildlife Service
University of Meine

To evduate the use/iryortance sf rnennged wetlands by radio-'narked black ducks
at Missisquoi National Wildlife Refuge.

SCOPE: During the fall stagng periods of l99O and 1991, a saryle of harching-year female (n:35) and
rnde (n:35) black ducks and batching-year femele (n:40) nallsrds will be equippod with radio-'transmitters
to determine the i4ortance of the refuge iryormdments to these waterfowl during pre-hrmting and hrmting
perids.
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PRAIECT STATUS: During the period October 1990 through September 1991, the last hdf of the first field
seaso11 md the fint month of the socond field season we,re completod. Martd bilds were mmitorod as

planned to obtain deily locations and ascertain the numbers of ducks that use the Refuge as a night roost.

Current B&W 8€rial photos were obtained and naps and ground tnrthing were completod of the designated

study area. Deily locations obtained from the first field sers<lrr wer€ €niercd inlo the coryuter. During
August end Septenber of the second field season, ducks were again radic'merked end are being nonitored
daily and by the early morning scan for roosting birds. The grafttere student is now enrolled in a
statistics/SAS course at the University of Vermont in sddition to conducting field work.

BREEDING ECOLOGY OF GREATER SCATJP
IN TTIE SAINT JOHN RTVER VALLEY, NEW BRI.'NSWICK

Inwstigaor:

,Mvison:

Cooperators/
Projea
Suppon:

Objcaivus:

D. H. Kusnierz

R. B. Orve,n, Jr., Chairperson
W. B. Krohn
W. E. Glenz
F. P. Kehoe, Ex-Ofhcio

North Americm Wildlife Fou&tion -
Delte Waterfowl end Wetlands Research Station

New Brunsvick Dept of Nahrral Resources and Energy
Maine Cooperrtive Fish and Wildlife Research Unit

l) Ide,nti$ habitat chsracteristics of nest sites selected by female Greater
scsup

2) Determine the effects of nest initiation date and hsbitat characteristics on
nesting success.

3) Document incubation rhythms of Greater scaup
nesting anong colonial larids.

4) Determine food hsbits and hebitat use ofjuvenile
Greater scaup.

SCOPE: U. S. FiS and Wildlife Senice surveys indicate that scaup brceding populetions are at an all-time
low, yet the breeding biology of Grcater scaup in North America still renains "nsMied. The vast najorig
(75%) of nesting o@urs in remote areas of Aleske; however, sn islend nesting colony was discovered in
1984 within a traditional spring-fell staging aree of the Saint Jobn River, New Brmswick, Canada. This
broed-base study attempts to determine what requirenents are neoesssry to zuccessfully astablish a brceding

colony of Greater scaup. The study will provide the first in{epth insight into the nest site hrbitst selection,

incubatio'n behavior, and juvenile feeding ecology and hebitat use of Greater scaup in North Americe.

PROJECT ST.LTUS: the find of two field s€sons hss be€n completed and data analysis as begun.

Hsbitat chgracteristics, including soil moisture, vegetative cover, qrecies and height, and distance to
water, edge of cover and larid colony were measurcd at 167 nests end 246 random sites. The same vaf,iables

were measured four times in 1991 at 25 nest sites fron the prwious year. These neasuremsrts will be used

to follow teryoral changes in hbitst st nssts and backdate characteristics !o time of nest initietim.
Behavior during incubation was monitorpd at 12 nests. Observations were made from a blind to slamine
scaup-gull interactions when broods diqpersed from the islands. Surveys from fixed wing aircraft and boets

were conducted to identiS habitrts used by broods. Habitats were saopled to quanti$ physical

charecieristics including water depth, foods available, and vegetation t1pes. In addition, l8 juve,niles were
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colletod 3o id€ntiry foods consuned

FWLIRE PIJNS: Food items u,ill be anelyzed !o deteimine eirrerry and protein c@tent. Andysis of &te
will continue. The trrget &!e for project complAion is May 1992.

Invwtigar,ow:

Caperaton/
Projea
Sttppot't:

Objeaivzs: l) td€ntify those species of neotropical migrent birds experiencing the mst
sever€ population declines in the 13 northeest€,m Unitd Stetes (Virginis
to Maine).

2) Synthesize population analyses of species in this r€gloo and p'repare status
and trends essessn€nt for use by Northeastern Regionet Comnitloe of the
nulti-ageircy 'Partners in Flight' initiative on neotropical migrant birds.

SCOPE: The 'Pertners in Flighf initiative wes established to determine the stetus of populations of
neotrcpicel migrant spocies, to assess the causes of populatim changes in these species, and to naintrin
stable poprlations and restore declining po'pulations. The preseot project provides tecbnical support in
identifying a criticel set of species most in noed of ettention. The results will be used by the Northeastern
Regiood Commiuee of the program in plenning and iryleme,nting regional conservetion ntersur€s for these
species.

PRAIECT STAZCI,S.. Preliminary population trends of neotropicel migrant speies qdthin eech state in the
reglon hsve be€n poduced. More corylete analyses including confidence intervals m trcnds rnd statisticel
checks on the methods us€d to calculste the trends are being condrrctod.

FWURE PLTWS: A fiml report is planned for December 1991.

BIOENERGETICS AND HABITAT UTILIZATION OF DOIJBLE.CRESTED
CORMORANTS INHABITING THE LOWER PENOBSCOT RTVER ECOSYSTEM

NEOTROPICAL MIGRANT BIRDS: CRITICAL SPECIES

R. J. O'Connor
T. B. t-euber

USDA Forest Service

B. F. Blaclwell

W. B. Klohn, Chairperson
J. R. Moring
C-ommitt€e being developed

U.S. Fish and Wildlife Service -
WO, Fd€ral Aid

Meine Departnent of lnland Fisheries md Wildlife
Atlantic Sea Rrm Sdmon C-ommission

Investigoor:

,ldvbors:

Cooperuors/
Projea
Suppot't:
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Define md delinearc the double-crestsd cornorent population in the lower
Penobecot River eoeystem, gving spcial atlentim to Ming and non-
brooding coryon€ots.
Defernine the rctivity pslt€rns aod movemts of cormorants in this
ocosystem with respect 3o brcding ststus.
Estimete the number of oormorent &ys of prodetim reletive to breeding
status, sessm, snd location.
Determine the seesmel €o€rgy roquiremts of cormrants relgtive !o
breeding stetu, and atteryt 3o estimate the megnihrde of Atlantic selmon
smolts eaten rnnually by cormorrnts.

SCOPE: Populations of double-creetod cormormts (Plubaoorc auritus) increesed in size and distributim
during the past 2G30 years acrcas the U.S.A. and southern Csode with tbe rpductions in DDT
contaninstion and Federel prolection effordod with the 8n€odoeot of tbe Migratory Bird Tr€sty Act. With
this increase hrs come a growing number of corylaints from recreatio'nd and comnercial fishermen
regading depredation of fi$ populations by cormrants. The perception of cormorants conpeting with
humms for fish bss become acute rlstive io the multi-millim dollgr efforts by Federal, state, and priveie
organizations to restore Atlantic salmon (Sahno salar) n the Penobscot River.

Although prolected, double-crested cormorants are still viewed as a threat to commercial and
r€creational fisheries, end control rcasur€s heve been irylemented in Maine as recently as 1989. However,
control progrens can prove to be cormterprodrrctive by increesing the proportion of yormg birds atteining
brcoding status, and thus increasing the proportion of first year breeders rctuning 30 locsl colonies to nest
rnd reproduce. Further conhol pro$sms irylemeoted without eccutue prediction or quantification of the
effects of predation on individrnl prey species cannot be justifrd ecmomicelly.

A practical means of estimating the biomass of orgenisms rcmoved from oceans by seabirds involves
the incorporation of the requiren€ots of a seabird commrmity 3ogether with the knowledge of the energy
content of the prey species. Estimates or direct msureneots of activity-specific e,nergy expenditures, along
with detsil€d food hlbits studies, have boen incorporated inSo specics-spcific bioeirergetic models to
estimste the iryacts of sesbird predation on commrmities of prey species. However, €nergy budgas
determined via behavioral observetions, eveir if based upon retes of metabolism defermind in the laboratory,
can involve sbstantial errors when extrapolatod 3o include froe-ranging 6imnls.

The cballe'nge of obtaining an accurate re8sur€ of energy mptabolism in a free-ranging minal bss
been successfully met by lechnologicel advancemts in the "se of doubly-labeled weler. This method makes
use of isotopic tracers !o measure total CO2 pnodrrction (a msure of mstabolism) in the intact enimal. The
rmique advantage of doubly-labeled water technique is that activity-spocific eirergy expenditures can be
neasured in a froe-nnging sninel, thus elimineting much of tbe gumsvork associated with extrapolating
€nergy expenditures from the laboretory to netural conditions.

To this end, this shrdy will estimate daily energy requirements of double.crested cotmorants
inhebiting the Lower Penobecot River ecosystem, Seirtatively delineetod by Old Town in the north and south
to uppcr Penobscot Bay. Speciel emphasis will be given to estimeting seasonal pstterns of prey use and the
polential inpact of cormorant predation on migrating Atlantic salmon smolts. Information necessary 30

make these estimates will core from monitoring cormorsnt numbers, use of the ecosystem, bioenergetic
requirements of breeders and nonbreeders, and regurgitant samples from adults end nestlings.

PROJECT STATUS: Discussions hsve be€o held with the Maine Departnent of Inland Fisheries and
Wildlife, the Atlantic Sea Ru Salmon Comnission, and hatchery aod research of the U.S. Fish
and Wildlife Service. A liierature revieu, was done that encompassed seabird energetics, foraging ecology,
and the ecology of cormorants md Atlantic salmon. Dsts on food habits were analyzed md visits mede to
the study area !o assess logistical constnine done. A rcsearch protocol is being drefted.

FUTURE PL,INS: The research prctocol will be dme in November 1991. To learn about night-lighting

l)

2)

3'

4)
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oormortnts, a trip to Mississippi is anticipated in F€hurry. Field wort will begin in April 192. The fint
field season will involve radio-tagging at least 40 individrnls to provide information on ectivity prtterns md
foraging renge. Beginning in April 1993, the number of cormorant days of predation within the study area

will be estinrtod via reriel sensuses. Alrc, field metabolic ntes of breed€rs and nonbttoders will be

lneaslrrsd using doubly-lebeled warcr.

WILDIJFE RESOIJRCES . OTIIER, THAI\I MIGRATORY BIRDS:

INFLI]ENCE OF BROWSING BY WHITE-TAILED DEER AND SNO\MSHOE HARE
ON VEGETATION AT ACADIA NATIONAL PARI(, MAINE

Inrlrartigator: M. Sseki

,4dvisors:

Cooper'aors/
Projea
Support:

D. J. H$risoo, Cheirperson
F. A. Sen'ello
W. E. Glanz
G. L. Jacobeoo

U.S. National Park Service -
Acadis Nati@sl P8rt, Bar Harbor, ME
Regional Office, Boston, MA.

University of Meine -
Oaartnent of lVildlife

l) Qusntify browse availability in different hbitst tlT€s in Acrdis Netional
Park.

2) qlmtify browsing intensity of white-teiled deer and snowshoe herp

among different hebitd tlaes end plent species.

3) Coryare browse aveilability aff)ng bumed and unbumed areas.

4) Cbsrccterize succession as influenced by fire and the browsing habits of
deer 8nd har€.

5) Assess rnd coryere nutritional condition of deer e,mmg different hrbitsts.

Objeaives:

PRAIECT STATLIS: All requiremts for the degree of Mesler of Science (in Wildlife Maoege'meirt) were

coryleted in May 1991. An rbstract of tbe thesis follows:
I quantified browsing relationships md effects on post-firc succ€ssioa of white-teiled deer

(Mocoilew irginianus) and snowshoe furc (Leptu amaicanus) in Acedie Nationst Park (ANP). I
conductod surveys of brorrrse availability and utilization oa232 random plots (2 x 25 m) dmg
approximately 100 kn of permane,nt trans€cts, md cslculated browse utilizatim and prefercnce indices for
28 key species. Estimates of brourse biooass evaileble and utilizpd werc obteined from twig weight'
diameter regression analysis end percent of twigs browsod. Habitet selectim of deer and hsr,es w8s sssessod

bssed on snow-track and fecal-pellet group cormts. I usod fecsl crude prolein (FCP; % fecal nitrogen x
6.25) to compare dietary quality of deer anong habitet with different fire hisSories, and with s bffvest€d
population on the mninlsid. Six permanent deer exclosures and associeted control plots were also

invenloried to assess the long-term influences of browsing on plant communities in ANP.
Browse was abrmdant in relation to the current browsing iatensity of deer eod heres in Al'[P. Since

1980, utilizstion hss declind for 17 (61 %) of the key browse species for deer and 22 of key species Q9%)
for hares (Gilb€rt and Harrison, Finrl report, N8tl. Psrk Serrr., 1982), zuggesting thst these unhrrvested

herbivore populations have declined. Browse availability and browse utilization of deer on arets burned in



n
1947 exceeded levels on rmburned rreas despite zuccessionel chenges in rmdersSory vegetation from birch-
8sp€n towards spruce-fir donineted forests on burned sites.

Fecsl crude proteia was correleted with browsing intensity and browse eveilability of preferred
species, but not with lelative d€nsity of der (i.e., snorv-track end feal group counts). Meen FCP levels in
burned areas (10.6%) were greater thrn levels in rcsidrul spruce.fir forpsts (8.8 - 9.1%) or on the mninlend
(8.5%). High FCP (10.8%) and low availability and diversity of preferrod browse species zuggest thet
seeweds may be an important winter food for deer on Isle eu llaut.

I-ong-term effects of bronaing wer€ most prominent within the shnrb height class (0.5 - 2.0 n) and
in burned areas. Height class distribution of white dx (Thuja occidenalis) stems reflected diffe,reot fire
histories in c€drr dominrted hebitats.

Basod on higb dietary quality of doer and lack of widespread by der or hares,
manqgetn€nt sctivities !o roduce browsing effects m vegetatim are not recommended.

Invcstigators:

,Mvisors:

Cooperuors/
Projea
Support:

Objeaives:

POPULATION DYNAMICS OF PACIFIC WALRUSES

S. Hills
J. R. Gilb€rt

J. R. Gilbert
W. E. Glsnz
W. A. Halteman
M. L. Hrmter, Jr.
W. B. Krohn

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

1) Techniques developme,nt and evahntion:
a) A&pt existing saiellile telemetry technology !o walrus, including

packeging, sensors, and attachm€nt procedures.
b) Develop immobilization techniques for nnrlnrs on pack ice.

2\ Determine the effect of behsvioral patterns of walruses @erd composition,
distribution, movements, and bebavior) on the existing population
estimetes.

3) Determine the distribution and movem€Nrts of walruses relrrtive 3o pack ice
distribution, bathymetry, and other elrvironmental psrsmet€rs.

4) Eveluate he past c€nsuses of wdruses in relation to the distribution
information collected on objectives 2 afr 3.

SCOPE: Existing walrus estimele.s fail to account for herd coryosition, movem€nt, distribution,
and behavioral patterns. Sanpling effort is shared by the U.S. and the U.S.S.R., and population estimates
are atleryted onoe every five years. Sampling effort currently lacks coordination and design and, therefore,
lacks credibility; results ere limited 3o daemining overcll population trend. Adeptation end impleme,ntation
of available satellite lelemetry Sechniques to welrus will potentially address the mejority of the problems
associated with curreirt estimstes, and thus help to provide a more reliable data base for management.

PRAIECT STA?[/S.' The satellite transmitlers deployed in 1990 frmctioned much better then previous
models. The wglruses trgged in Bristol Bay moved bsck 8nd forth between the haulout beaches at Cape
Peirce and Round Island. In April and May, 1991, seve,n satellite trensmitter and six \r'IIF traosmitters
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were put on swen female walnrses in the Bering Sea. The transmitttrs had a new, lighter bouing aod

shorter externel ent€nm rhnn previous models end perforned well. Adult femele walruses in the spring
r€quird larger drug do6es tbs dl males or females iE robilizd in lste sumrer.

Dats on t€rrestrid hsulout behevior in Brislol Bay were ceotnlized and melyzed. Additionsl deta

were collected st Round Island end Cape Peirce in cooperetion with Togiok Nstiood $rildife Refuge and

Ahsh OAertnent of Fish and Game. Other analyses m tbe relation betrvoen wslrus distributim aod the
€nvironmcntel factors of weter depth, ice conceotntion, bo&om ceditnent type, botSom sorting t'?e, sod
untcr origin urcre initieted.

Tissue saryles collectod in 1987 for milochondrid DNA eoelysis wer€ ara,lyzrd in cooperstion with
the Graland Fi$eries Research Instihrte, which cmtributed Atkntic walms tissues. Aoalysis sbowed thrt
geoetic s€parrtion betrrcen the Atlantic and Pacific wdruses is excollent, but thet the genotypes of unlruses

collected in several areas of the Chukchi Sea showed no segregetim.

FATURE PUNS: Chryt€rs of the thesis are being writteo this fell. Refersod pspers rnd e diseertatim rre
mticipated.

Invvstiguor:

Cooperaon/
Projea
Suppon:

Objeaiw:

1990 WALRUS POPIJLATION ESTIMATE

J. R. Gilbert

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

TINRO, Moecow, USSR
VLRO, Magadan, USSR

To estimete the size of the Pacific Wdrus population in the Bering rnd Chukchi
seas.

C. R. Mclaughlin

R. J. O'Connor, Co.Chairperson
G. J. Matula, Jr., Cochgirperson
W. A. Haltemen

SCOPE: Every five years the U.S. rnd U.S.S.R. heve cooperated in censusing the Pacific unlruses in the
waters between Alaske end the Ctukotke Peninsula. With inq€ssed cmperatio'n possible, this census wes

plaoned to use common methodology and to coordinete field efforts.

PROJECT STATTIS.' Soviet and American scieotists cooe€rrtd in a coordiost€d eerid srvey of welnrses in
the Bering and Chukchi seas in the fall of 1990. Thr€ US scientists were obeerrrers m a soviet aircnft
operating fron the Cbukotks Coast, four scientists flenr from Barrcw, Alsska.

In Msrch 1991, the Sovia and Arericen participants convenod in Anchorage, Alaske io anelyze tbe
suryey data end write a preliminary r€port. A manuscript which reports the results of the srvey is being
prepercd for publication.

FWURE PIJNS: In the coming year, dl pest deta from the eerial surveys, including previously uoevailable

Soviet dsta, will be re-andyzed with common methodology to evaluale the strrtus of the wdrus populatiolt.

POPIJLATION ECOLOGY OF FEMALE BLACK BEARS IN MAINE

Inwstiguor:

,ldvisors:
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Coopaatorc/
Projca
Suppott:

Objeaiws:

D. J. Herrison
W. B. IGohn

Maine peesrtm€ot of Inland Fisheries md Wildlife

1) Deccribe the runrivd, feundity, md population densities of femele black
bears living in MDIFIV shdy erees frrom 1982-1990.

2\ Assemble the ebove prrameter €stinates into e predictive population
Eodel.

SCOPE: The black bear hss evolved inlo an iryortant trophy big-gam specios in Meine, with considersble
public interest in the welfare of the resource. Since 1985 Msirc Dqsrtneot of Inlmd Fisheries end
Wildlife's (MDIFW) lsar m'mgern€nt goal hes beeir to rraintein 1985 levels of bear distributio'n and
abundance (21,000 bears).

lncreasing banrest pressur€ md changing habitat conditions necessitate car€fuI mmitoring of the
Stete's bear population to meet mqnngem€ot objectives. Grester knowlodge of population dynenics is
needed to reliably rssess iryacts 6f rnenagenrent ections and habitat alteretims on the bear resogrce.

This reseerch is designed to document age-specific survival and fecrmdity of female b€Ers in Maine,
and describe their population dynanics. Of particular int€rest are the iryacts fluctruting fall food zupplies
md hunting barvests have on the growth rate of female bear populetions.

These rclationships will be investigated using a coryu&er model based upon parenet€r estimates
from field &ta. The model should iryrove prediction of population r€sponses io mmagem€nt actions md
habitd changes. It may also enhance MDIFW's ability to monitor the Stete's bear population. Model
construction and testing will include extensive sensitivity analysis, which should provide insight into the type
of data needod, and required precision in dsts collections for reliable monitoring of populatim p"t"r.&^:-
The model should also become a vehicle for dweloping and testing ststewide population nonitoring
techniques. Observed changes in population status of bears living wirhin MDIFW study areas will provide a
basis for evahnting harvest-relet€d nonitoring The model could be used to further lest the
sensitivity of nerv monitoring techniques over a wide range of populatim conditions.

PROJECT STATUS: Survival analysis has been coryletod, md malysis of reproductive data is underwey,
paralleling model developmeirt. Several prelininery coryuter models have been constnrcted in euickBesic.
Each zucceeding model included additional coryon€nts; the current model describes the life history of
female beers in considerable detail. The model is a kslie mstrix design, md accomodates variation in
survival during 2 periods (pre-hrmting seeson and hrmting season), fluctuating age of fint reproduction, md
variation in frequency of various-sizd litt€rs, litter sex ratios, and litter production. D€nsity dependent
survivd of zubedults is sssumed to be the principel fector regulating gron4h in the abeence of
barvest.

FWURE PLTlllfS: Sensitivity analysis will evaluale changes in model orrprt with changing parameter
vdues, aod indicste needed precision of input d"ta. This anelysis will utilize large numbers of sirnulation
runs with progressive dterations of parameter values. Comparisons of simulation results should identify and
qumtiff the model's sensitivity to variation in parameter values. Additionsl corylexity (i.e., stocbastic
effects and behsviorel influences) will be incorporated into the model structure, with progressive sensitivity
anelysis as appropriate.

S€ositivity analysis should also help identify rnini6s6 acceptable sampling intensiti€s for population
parameters. After the model is refined using Spectacle Pond datr, it will be tested by starting with dsta
collected on lhe Bradford study area in centrel Maine. Conparisons of model output to observed changes in
population dpanics on the Bradford area will be made, md if further nodel rcfinement is required, data
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from the Stecyville study area (northcentral Maine) can be utilizod for further testing.

A SIJRVEY OF BEAR HI.JNTERS IN MAINE:
HT]NTING EFFORT AND SUCCESS RATES, AND
ATTITI]DES ABOI]T BEAR HI,JNTING POLICIES

Investiguor: R. M. Muller

Mvisorc: J. A. Sherbume, Co{tairperson
K. J. Boyle, Co4teirperson
J. R. Gilbert

Cooperuors/
Projea
Sttppott:

Objeaivu^t:

Maine De,partnent of Inland Fishcries and Wildlife (MDIFW)

1) Desigl a survey to address the following issues:

a) Bear huting effort end succ€ss ntes by hrnting m€thod and WMU.
b) Beer hrmter sttihdes about past and current beer hunting policies.
c) Hunter interest md effort in providing input on bear hmting issues to

MDIFW.
2) Evaluate huter sttihd€s about past and current beer hmting policies' and

inrcrest md effort in providing iaput on bear hrmting issues to MDIFW.

SCOPE: Black bear hrmting as a controlled md regulated hrmt in Mgine begm in the l93os. Since 1931

the beer hsrrrest seeson hes flrrctuated widely from year-long sessons from 1942-1965, 3o s five month

seas(m, !o a split sesson betweeir the spring and the fell mths, to the current three mmth seasorl, nrhich is
restricted by law.

Throughout this time, most of the data concerning the strtus of the bear poprlation in the state of
Maine beve boen gathered via bervest date. Very little data heve actrnlly been collected m the numbers of
hrmters pursuing bear, their hunting effort, and their success rates. This psst year, 1990, was the first year

tbat a special bear hunting pernit was required in order io bett€r evduate bear hunting effort md $rcsess

retes in the steie of Maine.
MDIFW is interested in the preparation of e bear hrmter sufley which can be administenod on s

yeady bssis in order to provide them with accurate information conc€rning huting effort md su€c€ss rstes

by various hrmting methods and in the different Wildlife Manegement Units.

PRAIECT STATUS: A nail survey for bear huaters bas been designed md gdministered to 500 r€sid€nt

hrmters md 500 non-resident hrmters. Currently, suwey data sre being enalyzed.

SURVTVAL AI{D SUSTAINABILITY OF A HEAVILY HARVESTED
MARTEN POPI]LATION

Investigatorc: D. J. Harrism
T. P. Hodgoan
D. D. IGtnik

University of MaineCuperuon/
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Projea
Suppot't:

Objcaivus:

Meine Agricultural Experiment Stetion
Meine Departnent of Inland Fisheries md Wildlife

l) Document and coryere age/sex specific srnrival rates of mertens in e
heavily tnpped sr€a.

2) To coryare vulnerrbility of martens to trapping by agelsex class.
3) To eveluete susteinable benests of martens in rplation !o obcerved

nortality.

D. D. Katnik

T. P. Hodgmqn
S. S. Sherburne
G. Hayes
T. F. Foster
K. E. McGinley

SCOPE: Pine merlen (Martes anqicaru') populatims are particularly wlnemble to overhervesting becguse

of the species' low reproductive rate, high pelt price reletive to other furbearers, and ease of capture.

Furtber, a recent decline in pelt prices ofother fiubearers has directod additiond trapping pr€ssure towards
mertens. Ia t973, the tnpping seasm on maltens was reopened after nearly ttO yeors of cloaurp. Since

reinstatoment, the hervest bes steadily increased in Wildlife Mrnage'nent VAft f2 $fMU 2), the najority of
msrt€Nr range in Maine. The banest increesed from ( 150 martens n 1973 !o neady 6,000 mertens in
1985. Recently, however, the mnuel harvest ha.s decressed; ( 2,000 Earlens were harvested in WMU 2
during 1990. To better understand the population *nlogy of this furbearer, we initist€d e project in
Toumships 4 & 5 Renge I I io examine the zurvivd of mertens in an inte,nsively treppod erpe. Otrr goal is
to identify factors vftich siglificrntly affect zunivd of msrtens end to propose 'nanegernent
rccommendations to e,nsure the zustainability of marlco populations in Maine.

PROJECT STATUS: To date, we have estimated age and sex-specific survival from May 1989 - December
1990 for 30 female (22 sdults, E juve,niles) sfr 29 nele (21 adults, 8 juveniles) mert€ns. Thirty-seven
deeths were documemted during 5,85 radio-days of observetion; mo6t mrtalities were human+sused. Span
(l May-15 December) zurvivd rates differed significantly behveen adult (> I year) males and adult females.
Daily zurvival rales of adults were significantly lower during the first 14 &ys of the trapping seeson thm
during the remaining 4-5 weeks. Survivd through the first 14 days of the trapping ceason wes highest for
adult females, followed by edult males, juve,nile ( < I year) femeles, and jwenile males. Vulnerability of
juvenile males to trapping was higher thsn &ll other agelsex classes. Vulnerebility differed significantly
arlx)ng 8ge-sex grouPs.

Sex-specific adult survival rates wer€ calculatod for the post-trapping interval (16 December-April 30)
from MLE daily mortality rales observed during the pre-trapping inten'8l (l May-31 October), md 2X and
3X the observed pre-trap'ping ratqs. Annusl MLE sun'ival ntes, calculatod as the product of dl intervd
rales, differed little among these 3 scqnrios for either adult females or adult males.

FWURE PUNS: We radio-collsred 14 edditional msrtens (8M:6F) during September 1991. Aerial
monitoring is scheduled through the fdl trapping season @ecember 1991). We will assess whether
populations arc sustaimble based on our observed zurvivd rates and published fecundity rates ruing a
deterministic populetion nodel. Final andyses are scheduled for late 1991 md we plen to complete a finel
project manuscript by early 1992.

SPATIAL USE, TERRITORIALITY, AND HABITAT USE OF MARTENS IN MAINE

Investigator:

FieA
Assistants:



Cooperuon/
Projea
Support:

Objeaivu-s:

,Mvison:
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J. P. Sincege

D. J. tlanison, Cbeirpersm
W. B. Krchn
G. L. Jecobcoa
K. D. Elowe, ExOfficio
S. A. Arthur, Ex0fficio

Mclntire-Stmis
Meine Depertneot of Inleod Fisheries md lVildlife

l) To docuoent qge, sexqecific, rnd ceesoll differeoccs in size of home
rmges of mertens.

2) To documeirt the exSeot of spatial md teryoral overlap of home nnges of
non-juvenile nsrtens within and between sexes.

3) To esscss the influence of home rrng€s of non-juvenile, resident mrrtens
on relocations of juvenile Esrt€ns.

4\ To essess the influence ofcover t1Ae, canopy closure, avercge tr€e beight,
distance to snd d€nsity of forest odge, and distmce to and density of
roeds on use of habitst by mariens within home ranges end locetion of
horc rmges of martens within the sndy erea.

SCOPE: A dereesing annnl harvest of martens cmcurr€nt with e steble or increasing effort of trappers to
cerch mgrteos msy b a result of increasing pr€ssure m populrtims of merteirs from trap'ping. Quentig end
quslity of marten hsbitet hes declined; hervesting of timber hss r€ducd the quantity of mature, coniferous
forest and crpated networks of rceds tbet heve increased access of humens to previously remote areas and
rmexploited populations of martens.

Unfortunelely, unrugerne,nt of populations of mrrterns is orrreotly limit€d becurse previous
information on size of home renges and terrilorielity of rnartens uns besed on outdeted methods of
determining movem€nts or on small numbers of martens. Also, resoarch m use of habitrt by martens has

been limited by amormt of effort required to rccuralely docunent cbgracteristics of habitat for large areas.

The goal of this projet is to documt spatid reletionships (i.e., size of hore ranges and
tetriSorislity) and habitat use of mffteos in commcrcisl forestland op€n to trapping. The shrdy erea, urLich is
onmed snd rn'nrged for tinber by Gmrgia-Pacific Corp., is locared in northcentral Maitre, west of Bexter
State Park. I will use ndio-telemetry to monitor movenrents of mer0ens fron May€ctober and delineale
boundaries of home rsnges to evaluate spatisl relationships. I will use a GIS drtsbese 3o erraluete use of
habitat by mrrteas et point rplocstions md in horc ranges in coryarison with available hbitet.

PROIECT STATUS: Fifty-five msrte,ns (29 M, 25 F) were radio-collarod md tracked from May 1989-
October 1990. Over 1,000 relocctions of Dsrtens wete obtained. I coryared size of hore rmge betrreen
adult and yearling mqrt€ns, benveen mele end female mnrt€ns, and emong seasons. No age or seosoosl
differences in size of home range were detected, but rnale martens had larger horc ranges than did femele
Dsrtens. I coryared overlap of home nnges and corp arees of non-juvenile martens within and between
sexes. Martens were Serritorisl wirhin but not bdween sexes. Juvenile msrteos movod independently of
home ranges of non-juvenile marte,ns.

FWURE PL.tiVS: I will use a GIS detebese providod by Georgia-Pecific Co,rp. to determine cover qipe,
csnopy closure, mean height of trees, distence to md density of forest edge, aod disEnce 3o and density of
roads. I will evduete use of hbitrt by martens et the strndlevel (i.e., by individuals) by coryering brbitrt
benpeen rplocstions of martens md raodomly-located points. I will evaluate use of habitat by martens at the
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landscape.'level (i.e., by the populatio'n) by coryaring habitet betwm home ranges of martens md the arpa
that wes trapped for mertens. I expect to coqlerc this p'rojct by Dcember 191.

RELATIONSHIP OF BEAVER MANAGEMENT AND WATERFOWL PRODUCTION
IN SOUTHCENTRAL MAINE

Inve*iguor:

,Mvisorr,:

Cooperuors/
Project
Suppon:

T. C. McCdl

R. B. Orven, Jr., Cheirpemm
D. J. Harrison
W. B. Iftohn
W. A. Hdtemen
J. R. Longcore
P. O. Corr, Ex-Officio
K. D. Elorre, Er-Officio

Mclntire-Ste,nnis
Hirundo Wildlife Trust
Maine Coopentive Fish and Witdlife Research Unit
Maine Department of Inland Fisheries end Wildlife
Maine Trap'pen Association
National Rifle Association
Pe,nobscot Couty Conserrration Association

l) Determine the yearly r€sponse of the density of beever (m an atta op€n to
recreational beaver trapping end 8n area rrcently closed to trspping.

2) Coryerc the number of wetlands and surfece erea of water on both arees.
3) Coryare the quelity of habitat for waterfowl on both areas.
4) Compare the annual rcspmse in the density of breeding poirs of selected

wsterfosrl species on both areas.

Objeaives:

SCOPE: The black duck population has declined steadily since 1950, and overharvest is thorght to be the
prinary factor. Thercfore, since 1981 the annual bsrvest in Maiae h8s been reduoed 60%. Oncc the
population increases, hsbitat may likely be a liniting factor.

Beaver flowages heve bee,n recognized for yeors as high quality hsbitat for waterfowl rnd many
other wildlife species. However, it is rmclear how beaver happing influences besver densities, wetlmd
dynamics, and waterfowl deirsities. This study is designed to provide date for $str66 menegenrent of besver
to (1) enzure maximum weterfowl and other wildlife hrbitat, (2) enzure a zusteimble beaver barvest, (3)
minirnize impact of beaver dgmage, and (4) maximize aesthetic enjoyment of wildlife for the public.

One elee will be closed to beaver trapping for 4 years beginning in 1989, q/her€es another area will
remain op€,n to trapping. The 150 km2 untrap@ area corr€sponds to the location of 3 previous waterfowl
gradute studies conducted during the past 30 years. This area consists of the tournships of Dixmont,
Jackson, Monroe, and Newburgh in Weldo County, Maine. The trapped eree consists of the toumship of
Montville.

PROIECT STATUS: The third field season has been coryleted. Each October from 1988-90, cormts of
beaver caches on both areas were made from fixed-wing aircraft and from the ground !o deternine the
number of rctive lodges. On the trapped arca, trapperE were interviewed annully to determine the harvest
of beever and to collect teeth for eging. Each May the nunber and sizes of wetlands and the types of
vegetation associated with each wetland were determined using aerial pho3os. From July to Seplenber 1989-
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1991, each of the 270 wetlands rvas visited !o veri$ the accuracy of the dete obtained from the photoe.

Eech wetland wss visitod in the spring aod zummer to r€cord the condition of tbe beaver dem md the wster
level. From April to May 1989-1991, breoding-pair cormts of soleted waterfowl species were co4ered to
each aroe usiag counts from e helicopter aod observers on the grotmd.

On the untrrp,@ area, the number of active lodges h8s incr€osd froar l8 in 1988 to 21 in 1989

aad 28 in 1990, uftereas on the trrppd of,ea, the number of ective colonies has d€clined from 29 in 1988 to
19 in 1989 and 18 in 1990. Four hrmdred beaver have been live-trappod and tagged !o determioe populetim
dpamics rnd dispersel of beaver. Trappers hrrvestd 43% of the beever po'pul*im in 1989, n% ia 1990,

afr 25% in 1991. Bcguse there were few oew dr'ns constructod on tbe rmtnpped area during the first year

of the cloflr€, there wes little increase in the numbcr of wellands. Howev€tr, by the third yeer 5 nerr
wetlmds hrd be€n constructod by beover (+5.5 hs surfrce water), aod rocostnrction of old dems resulted in
the reflooding of 3 wetlands (+6 hs surface urater). To dete no trend in waterfowl numbers hes been notsd

on either aree.
Preliminsry resule suggest thst (1) e l-yeer closur€ ofbeaver trapping is edoquarc b insr€sse

beever density, (2'S t >21ar closure is neoded 3o increase the amormt of wetland hrbitat, and (3) a 23-
year closre may b needed io influence densities of waterfowl and other essocieted wildlife species.

FWURE PL,Il,JliS: b lW2 the collection of data will be replicated. The anticipated dele of conpletim is

May 31, 1993.

ANALYSIS OF RIVER OTTER HARVEST AI{D REPRODUCTTVE DATA
IN THE NORTI{EASTERN U.S.A., I97G88

Investiguors:

Cooperators/
Projea
Supprt:

Objeaivvs: l)
2)

M. Ctilelli
B. Griffith
D. J. Hanison

U. S. Fish and Wildlife Senrice -
Region 5 Fderel Aid

Northeast Fur Resources Tecbnicel Committoe
Maine Cooperative Fish and Wildlife Research Unit

Evaluete existing river otter dete from the northesstern U.S.
Develop a region-wide protocol for the zubsequent collectim of river otter
biological end banest &tg.

SCOPE: With the listing in the Convention on International Trade in Endangered Species of the river otter,
the U. S. Fish snd Wildlife Service (USFWS) is required to ascertain that harvest strategies in individtul
stetes 8r€ not detrimentally affecting the species prior !o issuing export permits. Beccuse the USFWS relies

on rocommendations from individual states regarding their harvest strategies, it is essential to Federal and

slsie rrrmge6g|rt agencies that the soundness of the &ta used to reach these decisions be evaluated.

PRAIECT STATUS: The finel report (48pp.) uns zubmittd to U.S. Fish and Wildlife Service, Region 5

Federal Aid. An abstract of the final report follows:
The Northeest Fur Resources Technical Committee and the U.S. Fish end Wildlife Seryice

(USFWS) Region 5 Federal Aid conceived this study to enhance interstete coordinetion in fubearer
mansgem€nt. The objectives of this study were to exanine existing river otter (Lura candensis) harvest

and reproductive &ta from Region 5 of the USFWS, 1970-89, determine teryoral md spatial characteristics

of the data, assess utility of the &te for ascertaining population tr€nds, aad provide guidelines for
zubsequent deta collection and analyses. The river otter can serye as an indicator for other fubearer species
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in regard to problems encormterpd in d8ta melysis rod epplicrtion. Findings from this study mey be used
by the Office of Scientific Authority (OSA), USFWS, rs grridelincs for esteblishing protocol for other
fubesl€rs.

Stetes were consistent in assiming otters to 3 ege classes (uvenile, nrbadult, end edul$ besod on
cem€otum annuli with corresponding radiographs n&en evaihble. Use of radiographs iryroved the
cmsistency of aging as juvenile or nonjuveoile coryared to eging by cemtum annuli dme.

The number of otters h$v€st€d incr€esd during l97G'89 in Connecticut, Maine, Nerv Heryshir,e,
New Yort, and Vermont. Bocause otters often ere incidentelly c$ght in beavcr (Castor wndcnsis'1 sets or
opporhuistically trap,ped by beaver trappers, ott€r hsnests were poeitively correlated with beev€r bsrvests.

Fenele otters and juveniles of both sex€s composod a greeter p'roportion of the henrest in the fall
season thm in the winter. The percentage ofjuveoile malce md fc,nales in the harvest was relstod to aging
tochnique, preparetion lab, and rcader. These resrle eryhesize the neod for ston&rdizing aging tochniques
smong strtes 30 make coryarisons of age distribtrtim reflect biology rnd rnnnogemt md not 3echnique
differences.

Prcdrctivity (percent females reproductively active, mean litter size) generally is uderestimated
when based m blastocyst counts. Bcause oorpore lutea only reflect ovuletion retes, these cormts
ovef€stimate successful pr€gnancy rates. Embryo cormts sle mor€ appropriate for use in cstimating
PrWnsncy rates of otter populetions; however, few csrcasses sr€ svailable for fetel examinetion in sttte
hervest collectims. Therefore, stales with only a fell otter season nood e relieble indicelor of pregnrncy.
Corpon lutea cormts provide reliable estimeles of litler size for reproductively rctive females.

Errors in dsta €ntry hsve coryronisod the integrity of biological data from river otter in
northeastem U.S. These errors and the lack of regionel standardization in detl collection bsve limitod the
scope of this analysis. Currently, no method is used to estimate yeef,-to-yeef, chenges in otter populetion
levels. Developme'nt of catch per unit effort indices is a first step toward tracking population levels and
should be a research priority. Catch per unit effort stetistics conbined with juvenilenonjuvenile ntioa
obtained from radiographs would enhance evalution of regiond population strtus and would be useful for
assessing population trend on a regional basis.

Investiguor:

.Mvisors:

Cooperuon/
Projea
Support:

Objectivvs:

REPRODUCTTVE BIOLOGY OF CAPTTVE FISI{ERS

H. C. Frost

W. B. Klohn, Chairperson
D. J. Harrison
C. R. Wallace
H. C. cibbs
K. D. Elowe

Maine Department of Inland Fisheries and Wildlife
Msine Cooperative Fish md Wildlife Resegrch Unit

1) Determine if placental scars ar€ a reliable index for estimating fisher
recruitmeirt from trap'per-csught animels.

2) Determine if freezing and thawing have en effect on the persiste,nce of
placental scars in trapper*aught animals.

3) Document male end female reproductive cycle by:
a) monitoring levels of reproductive hormones,
b) documenting the estrous cycle and irylantarion dstes of females, and
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c) mmiSoring testcs size, sperm viabilig, md baculum &velopment in
males.

4) Documt gorilh and &velopmt of emhryos nd kit6 in ceptivity.

SCOPE: Little wns knovm about frsher r€erodtrctio beforc 1930. Mo6t of the eerly inforngti@ crme from
eccomts from fur fams. Betrveen 1950 md 1970, scverel investigetms strdid fiScr reproductim,
prinarily from dgta collected from cgrcgsses of trapper-caught rrimds. Common reproductive indices for
fisher rre cotmts of corpora lutea, blastocy$s, rnd placentel scars. Reeot redio-telemotry of wild fiSers in
Maine indicstes thet cormts of corpora luler md bladocysts ovcr€stinete the number of females thrt give
birth aod the number of yormg born. Hourover, tbe proportion of sdult femeles with plecentel scars is very
sinilsr to the proportion of redioed rdult females denning aod raising yomg in the wild. The use of
placentd scers hes been questimed bocause of the reliebility of obeerving them on tbe uterus, rnd
defermining hov long they are visible dmg with the effocts of freozing eod tbewing m placental ecar
persist€oce will be investigeted. In ddition, the male md femelo reprcductive cyclee will be documented
almg with the gr,owth and development of embryoe and yomg born in captivity.

PROJECT ffAItlS: Twenty-two cages and nest boxes were coostructd during the fsll of 1990 and put in
plece et tbe University of Maine's Anirnel Reseerch Facility. Seventoen fisher, 13 femsles eod 4 meles,
were captured rnd brought inlo captivity by Decenber 1990. Eight of the 13 females we're aged ss edults
and 5 of thoee gave birth to 14 young. Seven of the 14 young survived and ere currently in cepivity.
Weigbts, body meazureme,nts, and behsviorel developments bsve boeo nonitor€d since birth. Blood uas
taken from dl rdults at lftay int€rvals befireen January and Jrme and levels of testosterone end
progest€, one are curr€ntly being determined by radio-immrmoassay. Testes, wlva, and mrmmiUse
ressuremts were also tsk€n and will be roelyzed seasmally relative 3o reproductive strtus.

FWURE PL,Il^l{S: Trappers will be hired to c€pture 15 to 20 additiood femeles during the l99l tmpping
se$on. Femele carc8sses will be collected throughout the trapping selson from selected trapp€rs end put
under different tr€atments !o detemine the effects of fr,eezing end thewing on the persistence of placentel
scars. Preparations ere being nade to do laparotomies on dl adult femeles captured in 1990, to defermine if
placental scar cormts sre the sante as litter size md embryo counts. Blood wiU agin be taken from January
3o June at lGday intervals for progeslerone and Sestoslerone determioetion. Ultrasound wiil be us€d to
determine which females 8re prcSnant and !o monitor grorvlh and development of the embryos. After birth,
kits wiU be weighed md measured at lGday intsvds. Behsvioral developmeot will be mnitored from
birth through early fall.

ECOLOGY OF SPRUCE GROUSE IN ACADIA NATIONAL PARK
AND ON MOTJNT DESERT ISLAND

Inve*iguor:

Advisorr:

Cooperuors/
Projea
Support:

Objeaivus:

S. D. Whitcomb

F. A. Servello
D. J. Harrison
A. F. O'Connell

Netioml Park Sendce -
Acadia National Park

l) Identify end chsracterize potentid breeding hsbit&t for spruce grouse in
Acadia Nationd Park and on Mount D€sert Island.
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2) Determine the reletive vdue of cmifer oover t)?es for spruce glouse

during spring and wint€r.
3) Determine the mininum breeding populetion of spnrce grous€ in Acedie

Nstioml Part md on Mormt Descrt Island.
4) De0ermine dispersal cbancteristics of spnrce grcuse rpletive to hbitet

pelch distributim and size.

SCOPE: Spruce gpuse werp believ€d to be extirpared on Motmt D€sert Islend in the lele 18(X)'s, but a
breoding populetim currently exists. However, little is knonm ebout the or its long-term
visbility. Spnrce grouse broeding hsbitrt is prodominrntly lowland conifer cover. This cover tlpe has a

highly fregnented distributim oo the ishnd and occupies or.ly E% of the isleod's ar€a. Therefore, the
potentirl breding hnbitat for spruce grouse is linitod, and disperssl ofjuveniles belrveen widely s?arsted
pelches of breeding hsbitet msy b iqortant for meintaining a virble populetion.

PROIECT STAIVS.' Ar€as of potential habitrt have beeir id€ntifid from cover maps aod pelininrry
surveys of spruce grouse occurr€noe and babitet availability heve been coryleted.

FUTURE PUI;||S: A censrs of breeding spruce grouse will be cmductod in April-Mey 1992. Spruce grcuse

will be fitt€d with radio transnitt€rs in sunrmer and fall 1992 to study dispersal of juveniles end fe[-witt€r
h$itct use pstlerns.

WHITE-TAILED DEER MORTALITY, POPT'LATION DYNAMICS,
MOVEMENTS, AND SPATIAL INTERACTIONS WTTTI COYOTES

IN ACADIA NATIONAL PARK, MAINE

Investigator: S. L. Glass

,4dvisors: D. J. Harrison
A. F. O'Connell

Cooperaon/
Projea
Support:

Objeaives:

Nationel Park Service -
Acadia National Padc

University of Maine

l) Estimate cause-specific mrtality rates for radiccollared female white-
taild doer m Motmt Desert Island.

2\ Assess pstterns of spatid overlap among coyote and white-taild doer

socid groups !o quantitrtively determine whetber coyotes inftrcnce
available hbitst for deer in Acedia Nationsl Psrk.

3) Using mortality rates estimeted via objective #1 and a slochastic
simulation model, !o assess the effect of various cruses of mortelity on
population dynanics of deer in Acadis Nationsl Park.

4\ To determine the exteirt of shared use of privale lands and park lands by
deer inhebiting Motmt Desert Island.

SCOPE: Deer populations in many eest€rn Nationsl Perts heve beeir increesing !o the exient thet vegetation

end species coryoeition are showing significant negative effocts. Acadia National Park (ANP) is an

exception; since 1968 no evideirce of widespread overbrowsing hss been docume,ntod. Recent studies

sugg€st thst dee,r populations hgve declined in AI{P since 1980.

Coyotes colonized Mount Desert Island (MDI) in the early 1980's and are a potentially significant
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predator m doer in AlilP. Prelininsry food hrbits studi€s nrggest thgt the use of dcr by coyotes is high
reletive to meinland areas. In addition to direct pr€dstion, spotisl inte'nctions between coyotes and dcr may
polentially affect deer populations.

We plan to investigate cause-specific nortality of doer, aseess patterns of movemt end spatid
ovedap betrveen coyotes rnd deer, and develop a stochastic simulatim model for d€er in AI{P.

PRAJECT STATUS: Field work was initiated in Augrut 1991. Curr€ntly 7 coyotes (6 feneles, I male)
heve been equip@ with trrnsmitt€rs.

FUTURE PUNS: Plens are !o equip 5-7 more coyot€s with transmi$crs befo,re wint€r. D€r trsp'ping wiU
be$n in December with the goel of equip'ping up to 30 d€er with tnnsmitt€rs.
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Greenwing Day, Evandale, NB.

MOREAU, D.A. March 1991. 'De\reloping e hebitat suitability del charocterizing Atlentic salmm
holding pools, with eryhasis on the selection variables that may deternine pool qrulity.' l99l
Atlantic Salmon Workshop, Rockport, ME.

MORING, J.R. May 1991. 'Effets of logging practices on trout in streans: A revierv of four studies in
Oregon and Maine.' Wortshop on Forestry Pnectices and Trout Management, Anericm Fisheris
Society, Deep Cr€ek Lrke, MD.

O'CONNOR, R.J. Oclober 1990. 'Andysis of bird popul*im mnitoring data.' Ecologicsl Indicetors
Syryosium, Fort Lruderdal€, FL.

O'CONNOR, R.J. October 1990. "Bird po'pulations md agriorltural inpacts in Britqin.' Ecologicel
Indicators Syryosiun, Fort Lstderdsle, FL.

O'CONNOR, R.J., and R.B. BOONE. Octo,ber 1990. 'A rctrospective shrdy of agricultunl bird
populations in North Anerica.' Ecological Indicstors Symposium, Fort Lauderdale, FL.

O'CONNOR, R.J. February 191. 'A retrospective study of bird populations in North America.' Pgper
presented st USEPA Environmental Research l:boratory, Athens, GA.

OWEN, R.8., JR. November 1990. 'Earthwotm biomass in rplation to forest t5pes, soil, aod lend use.'
Eigbth Woodcock S;rmposium, Purdue University, Lafayette, IN.

OWEN, R.8., JR. November 1990. Chsir€d the session 'Woodcock Initiatives - Whst do we know: Where
do we go?' at the Eighth Woodcock Syryosium, hrdue University, Lafayetle, IN.

OWEN, R.B., JR. March 1991. 'Wetlands at risk." Alasks Wetlands Fonrm, University of Alaska-
Fairbsnks.
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PARAGI, T.F., W. B. KROHN, ond S.M. ARTHUR. Jrme 1991. 'Estimetes of fisher r€cruitm€nt and
zurvivd and their mnnrgernent irylicetios.' Interoatimal Syryooiun m the Biology and
Manegement of Martens and Fishers, Univenity of Wyoming, Lerlmie, W.f .

RYAN, J.M. May 1991. 'Mercury in the envirmmentrl and irylications for fish.' Northeast Fi$ md
Wildlife C.onference, Portland, ME.

SADER, S.A. August 1991. 'GlS malysis of tropical forest chmge sssocist€d with landscape variables.'
(Poster) Society ef lsp6icen Foreeters Annul Cmventim, San Frmcisco, CA.

SAEKI, M., md D.J. HARRISON. May 1991. 'Trends in browse utilizltiotr end preference in an unhuntod
doer and here population.' Northeest Fish and Wildlife Conference, Portland, ME.

SAEKI, M., md D.J. HARRISON. May 1991. 'Influence of browsing by white-tailed deer end
snowshoe hares on vegetation et Acadia Netiond Park.' Final project seminar presented to U.S.
Nctionsl Park Service, Bar Harbor, ME.

SERVEIIO, F.A. April 1991. 'Effects of herbicides on wildlife hsbitats.' University of Meine
Vegetation Management Workshop, Bangor, ME.

SERVELLO, F. Merch 1991. 'Papermill sludges: disposrl options md environmeotel iryacts: effects of
landsprcading sludges on forestlend on wildlife populations.' Waste Mmegement Seninsrs,
University of Maine, Orono.

SHEPARD, S. March 1991. 'A radio telemetry investigation of ATS smolt migntion in the Penobecot
River, Maine.' 1991 Atlantic Selnon Worlcshop, Rockport, ME.

SHEPARD, S. Mar,ch 1991. 'A radio telemetry investigetion of adult ATS movemeirts in the Penobscot
River of Maine.' l99l Atlentic Sdm Wor*shop, Rockport, ME.

SPRUCE, J.P. and S.A. SADER. August 1991. 'Use of kndsat TM rcflectence &tu to qusntify
migraSory bitd habitat in southern Belize.' (Poster) Society of Arerican Foresters Annusl
Cmveirtion, San Francisco, CA.

VAI{DER HAEGEN, M., W.B. KROHN, and R.B. OWEN, JR. Ociober 1990. 'etf,e, behavior, and
grcwth of captive American woodcock.' Eighth Woodcock Symposiun, hrdue University,
Laftyette, IN.

VANDER HAEGEN, M., R.B. OWEN, JR., and W.B. KROHN. Octob€r 1990. 'Effects of weather m
earthworm abrmdaace and spring food habits of Americsn woodc@k.' Eighth Woodcock
Sy4osium, Purdue University, I-afayette, IN.

VANDERPOOL, A.M. March 1991. 'A radio telemetry study of the migratory bebavior of ATS smolts in
the Penobscot River, Maine - A progress report.' 1991 Atlantic Selmon Wortshop, Rockport,
ME.

VANDEPJOOL, A.M. May 1991. 'Dounstreem nigratory activity of Atlantic salmon smlts in the
Penobscot River, Maine.' Northeast Fish and Wildlife Conference, Portland, ME.

VANDERPOOL, A.M. Jrme 1991. 'A ndio telemetry study of the migrtory behsvior of Atlantic salnon
smolts in the Pe'nobscot River, Maine.' Atlantic University Graduete Biology Conferenco, Saint
John, NB.
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VANDERPOOL, A.M. S€ptember 1991. 'A radio lelemetry shrdy of the behavior of Atlantic selmn
smolts in the Penobscot River, Maine.' Internationrl Wildlife Telemelry Symposium, Edinburgh,
Scotland.

VICKERY, P.D. November 1990. 'The hislory, distribution, and economic iryact of professional bird
toms in developing countries.' Birds and Tourism Symposium, Inlernationd Cormcil for Bird
Preservation, University of Waikato, Hrmil3on, New Zeeland.

VICKERY, P.D., and M.L. HLJNTER, JR. December 1990. 'Is increesed breeding sucoess associeted
with increesed territorisl density?' Int€Nrstioml Ornithological C-ongress, University of
Canterbury, Christchurch, New Zealand.

VICKERY, P.D. March 1991. 'New England's endangered and tbleateired birds.' Spring Bird
Syryosium, Maine Audubon Society, Falmouth, ME.

VICKERY, P.D. May 1991. 'A regiond and habitat analysis of New England and New York listings of
endangered, threatend, and special oonoern birds.' Northeast Fish and Wildlife Conference,
Portland, ME.

PIJBUC TALKS PRESENTED

CHILELIJ, M. 'Careers in wildlife biology.' Talk given 3o students at Weatherbee Middle School Career
Day, Hampden, ME, January 16, 1991.

DEVAUL, H. Participated in a panel discussion of career opportrmities in scie,nce at College of the
Atlantic, Bar Harbor, ME, April 20,1991.

DEVAUL, H. 'Field ide'ntificgtion of raptors.' Talk given to WLM 250, Wildlife Field Survey,
University of Maine, Orono, May 14, 1991.

ELLIOTT, C.A. 'Songbird use of forest clearcut edges in north<entral Maine.' Talk give'n to Staston
Bird Club, Auburn, ME, November 5, 1990.

EI r IOTT, C.A. 'An introduction to Project WILD.' Tdk given to Univ. of Maine, College of
Education, CID and pre-service teachers, November 15, 1990.

ELLIOTT, C.A. Presented a workshop entitled 'Project WILD' !o 29 pe-service teachers at the University
of Maine, College of Blucation, Orono, December 1, 1990.

ELLIOTT, C.A. Presented a workshop entitled 'Project WILD' to 8 pre-school and elementary teachers at
Stillwater Montessori School, Stillwater, ME, December 8, 19q).

ELLIOTT, C.A. 'Careers in wildlife biology.' Talk give,n to students at Weatherbee Middle School Career
Day, Haryden, ME, Januar5r 16, 1991.

ELLIOTT, C.A. 'Winter adaptations of owls and other birds." Tdk given at Brooklin Elementary School,
Brooklin, ME, January 18, 1991.

ELLIOTT, C.A. 'Forest-wildlifs msnagement." Talk given !o first-year wildlife studeNrts at University of
Meine Wildlife Departrent, Orono, February 20,l99l.
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EI I IOTT, C.A. 'An introduction to Projct Will).' Tdk given to Univ. of Maine, College of
Educrtion, CID and pre-serrrice teachers, Februsry 26 and Febnrary 28, 1991.

ELLIOTT, C.A. 'Forest-wildllfe nurnegemeirt: The Msine perspective.' Paper presentod at Confcrcnce on
Maneging for Wildlife in Nova Scotia Forests, PicSou Cormty, Nova Scotia, Mrrch 4, 1991.

ELIIOTT, C.A. Participst€d in panel discussim on 'Forestry, wildlife, and land-use planning.'
Coference on Maoeging for wildlife in Nove Scotia forests, Pictou Coung, Nova Scotis, March 8,
1991.

ELLIOTT, C.A. 'How 30 sttrect wildlife to yor woodlot or backyard.' Tdk givcn at E8S€rn Meine
Sportsm's Show, Universily of Maine Field Horse, Ormo, March 10, 1991.

ELLIOTT, C.A. '4H €srth connoctions.' Tdk givcn to two sessions at 1991 4H Dey et the University of
Meine, Orono, April6, 1991.

ELLIOTT, C.A. Prqs€oted a wortshop entitled 'Prcject WILD - Aquatic' for Pre-seryice and In-senice
Teachers. Univ. of Maine, College of Education, April 20,1991.

ELLIOTT, C.A. "B8ts in Maine.' Talk given rt Piscataquis Couoty Soil and Water C-onservetion District
UMCE OfEce, Dover-Foxcroft, ME, April 16, 1991.

ELLIOIT, C.A. 'Environmentrl stewardship: Cooperetive Extension in action.' Talk giveir to
MEMA/MLA Spring Conference, University of Maine, Orono, May 20, 1991.

ELLIOTT, C.A. 'Herbicides and songbirds.' Tdk grven to the Schmdic Chapier of Meine Ardubm
Society, Caleis, ME, June 18, 1991.

EI LIOTT, C.A. Project WILD workshop for in-service and pre-service teachers, Univ. of Maine, C-ollege
ofEducation, June 24, 1991.

ELUOTT, C.A. 'An introduction to Project WIID." Univ. of Maine Scieirce in the Classroom surupr
workshop, Orono, htly 24, l99l.

EI LIOTT, C.A. 'A foresler's guide !o neneging wildlife hlbitcts in Maine.' Wortshop preseoted to
Disnond Occid€nt8l Forests, Inc., Old Toum, ME, August 2, 1991.

ELIJOTT, C.A. 'Wildlife ecology, babitet, and menagemmt.' Field trip md writlen test given io strae
winner attending the 1991 Natioel Envirothon, Mapleton, ME, August 11, 1991.

ELLIOTT, C.A. 'UMCE - Action plan for diversity.' Talk preseirtd at the ES-USDA Netio'ngl Diversity
Strategic Planning Wortshop, De,nver, CO, Seplember 5, 1991.

FI I rOIT, C.A. 'Wildlife ecology and mrnegement.' Tslk md field session presented at tbe Yenkee
Woodlot Forestry Cary, Tanglewood 4-H Camp, Lincolnville, ME, September 18, 1991.

ELLIOTT, C.A. 'Coverts project in Maine.' A wort$op for lendowners conducted 8t Csry Jordan,
Ellsworth, ME, September ?tr,-30, 1991.

FROST, H.C. 'Population chsrscteristics of black bears in southeastem Utsh.' Talk given et Unity
College, Unity, ME, Febnnry 22,l99l.
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GILBERT, J.R. 'Merine mammds.' Tdk give,n at l99l 4H Day at the University of Maine, Onono, April
6, lggl.

GILBERT, J.R. 'Walruses and the Soviet Union.' Talk !o Penobscot Coung Consenration Association,
Brewer, ME, Deember 4, 1991.

HARRISON, D.J. 'Ecology of Meine's newest prodstor: the eest€m coyote.' Senimr presentod at College
of the Atlantic, Bar Harbor, ME, July 10, 1991.

HARRJSON, D.J. 'Ecology of Maine's newest predator: the eestern coyote.' Talk presentod to staff aod
visitors et Baxter Stete Park, Millinocket, ME, August 7, l99l.

HODGMAN, T.P. 'Herbivore food habits rnglysis.. Talk end demonstretion given to WLM 450, Wildlife
Habitar Relationships, University of Maine, Orono, Octob€r 15 and 16, 1990.

HODGMAN, T.P. 'Western rangelands.' Talk given !o WLM 200, Ecology, Univenity of Maine, Orono,
December 3, 1990.

HLJDSON, L. 'Environnent and the quelity of life: lessms from the Third World.' Tslk presented at
Bangor High School Earth Day, April 25, 1991.

HUNTER, M.L., JR. 'A global rpproech to conservation.' Tdk grven to Lincoln Cormg Historical
Society, Wiscasset, ME, March 24, 1991.

HUNTER, M.L., JR. 'A conseryetionist's Sour of New Zeeland.' Tslk presented to Maine Audubon
Society, Brewer, ME, April5, 1991.

HUNTER, M.L., JR. 'Globel conservation.' Tslk presented to University of Meine, Student
Environmental Action Qemmi116p, Orono, April 25, 1991.

HUNTER, M.L., JR. 'lmpacts of biomass fuel menegement on wildlife.' Telk presented to Nstional
Audubon Society, New Yor*, NY, May 6, 1991.

HUNTER, M.L., JR. 'A globel ap'proach 3o wildlife consenation.' Talk grv€n to Maine Audubon
Society, Southwest Harbor, ME, July 18, 1991.

HUNTER, M.L., JR. 'Laod use allocation stretegies.' Tdk given to U.S. Forest Service personnel,
Nashville, TN, September 18, 1991.

HUNTER, M.L., JR. 'Managing forests for biological diversity.' Talk given to U.S. Forest Service
personnel, Nashville, TN, September 18, 1991.

HUNTER, M.L., JR. 'Cleercutting and the spatiel sceles of fsr€st menagern€nt.' Tdk give,n to Society for
the Protection of New Hanpshire Forests, Concord, NH, September 19, 1991.

JONES, M.T. 'Uses of Christmas Bird Couot dat&.' Talk given to Western Maine Audubon Society,
University of Maine at Fermington, April 7, 1991.

KROHN, W.B. 'Ecology of fishers in northern New England.' Slide presentation grvm to the School of
Natunl Resources, University of Vermont, Burlington, Oclober 25, 1990..

KROHN, W.B. 'Ecology of fishers in northern 11s\il Fnglsnd.' Tslk preseoted !o Vetmont Institule of
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Natural Science, Woodstock, VT, April 25,1991.

KUSNIERZ, D. 'Managing eosysterms - wotlmds md rangelands.' Tslt given to WLM - Introdrrctim 3o

Cmservetion Biology, Univ. of Msine, Orono, Merch 26,1991.

KUSNIERZ, D. 'Wetlends end wrterfowl.' Talk given et l99l 4H Day et the University of Maine,
Orono, April6, 1991.

MORING, J.R. 'Salmonid aquacul[re.' Guest lehre !o the Aqueculture clgss, University of Maine,
Orono, December 13, 1990.

MORING, J.R. 'Salnonid aquaculture.' Guest lecture to the Introduction to Msrioe Science class,
University of Maine, Ormo, ryril22,1991.

O'CONNOR, R.J. 'Bird populetions and egriculturel iryects in Britai".' Poster presentetion et Ecologicel
Indicators Syryosium, October 16-19, 1990.

O'CONNOR, R.J. 'A retroepoctive shrdy of bird populetions in North Americe.' Paper presented at
USEPA Environmentsl Research hborstory, Athens, GA, Febnrary 8, 1991.

OWEN, R.B., Jr. 'The Odyssey.' Talk at the annual meeting of Phi Kryp8 Phi, Orono, ME.

OIVEN, R.B., JR. 'Ecology of marine birds.' Presentstion at University of Maine Alumi College,
Orono, Jrme 5, 1991.

OIVEN, R.8., JR. 'Ecology of northern Maine.' Presentation to Boy Scous of America, Maine High
Adventure Guide Tnining Program, Howland, ME, June 6, 1991.

OWEN, R.8., JR. "Wildlife conservetion in East Africs.' Presentation tro 15s Jrnior Conservetion Clry,
Braach Lake, ME, August 13, 1991.

RUDMCKY, T. 'Wildlife camouflage.' Tdk given at 1991 4H Day at the University of Maine, Orono,
April6, 1991.

RYAN, J. 'Mercury updarc in an acid-stressed sys!em.' Seninsr presentod as part of the Zoology
D€eartn€nt Faculty/SMent Coltoquium Series, University of Maine, Orooo, @3obe'r 19, 1990.

SHEPARD, S. 'The guys in the black hats: and industry perspectivc.' Seminlr presentod as part of the
Znlogy D€esrtm€nt Faculty/Stud€nt Colloquiun Series, University of Meine, Orono, October 15,
1990.

SMITH, T. 'Swimrning ectivity of Atlantic salmo'n and brook trout exposed !o acid aod alurninum.'
Semimr preseirted as part of the Zoology Deparmt Feculty/Stud€nt Colloquium Series,
University of Maine, Orono, March l, 1991.

VANDERFOOL, A.M. 'Now you see it, now you don't the perils of radio-telerctry.' Seminsr presented
as psrt of the Zoology Depa*nent Faculty/Student Colloquium Series, University of Meine, Orono,
Octob€r 4,1990,

VERA, C. 'Predators in Maine.' Talk giveir et l99l 4H Day at the University of Maine, Orono, April 6,
1991.
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VICKERY, P. 'A nsturalist in the Soviet Unim.' Talk given 3o Bsth Aree Citizrns, Bath, Maine, Merch
21,1991.

VICKERY, P. 'Endangerod spocies conservetion in wildlife r€s€trves.' Telk giveo Cmscrvatim Biology,
University of New Heryshirc at Kennebunk, ME, May 7,1991,

AWARDS, HONORS, AND APPOINTMENTS

ELLIOTT, C.A. Elected president of the Maine Chpt€r of The Wildlife Soci€ty, 1992-93.

GILBERT, J.R. Chief U.S. scientist, U.S. delegation 3o perticipate in joint US-USSR walrus suney.

HUNTER, M.L., JR. Chdrd the session 'Identi$ing Critical Wildlife Hebitst' st the Northeest Fish and
Wildlife Conference, Portland, ME.

HUNTER, M.L., JR. Appointed !o the Spocies Survival Commission of the World Conservation Union in
Switzedand.

HUNTER, M.L., JR. Given endowed chair as Libra Professor of Conservation Biology.

HUNTER, M.L., JR. Judge for the best student paper for Society for Conservetion Biology, Madison, WI.

KROHN, W.B. Chsired t poster sessim et the Northeest Fish md Wildlife Confereirce, Portlmd, ME.

KROHN, W.B. Invitd !o sene on a panel discussing hervest rnmegement et the Internstionel Synposium
on the Biology and Management of Martens and Fishers, University of Wyoming, Irramie, WY.

KROHN' W.B. Promoted to renk of Prcfessor of Wildlife and Cooperating Professor of Tmlogy,
University of Maine, Orono.

LONGCORE, J.R. Honored by U.S. Fish and Wildlife Service as 1990 Unusnlly Outstanding Employee
for unusuelly outstending contributions to the Senice's mission.

MOREAU, D. Received r€search grant award, New England Salmon Association.

MOREAU, D. Awarded e grent from the Association of Greduate StudeNrts, University of Msine.

MORJNG, J.R. Special Achievement Award for Resesrch, U.S. Fish md Wildlife Service.

MORING, J.R. Quality Performance Award for Research, U.S. Fish and Wildlife Service.

MORING, J.R. Promoted to rank of Professor of Zoology, University of Maine, Orono.

MORING, J.R. Cbair€d an qnsdromous fish session at the Northeast Fish and Wildlife Conference,
Portlmd, ME.

MORING, J.R. Chsir of the Nominating Committee, Northeaslern Division, American Fisheries Society,
and member of the Anerican Fisheries Society's Executive Comnittee.

O'CONNOR, R.J. Appointed a member of the Advisory Committee for the Americen Ornithologist Union's
refere,nce series The Birds of North America.
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O'CONNOR, R.J. Choseir as one of 24 selected stt€ndees from major r€search grcups in the U.S. to
participate in "The Visuelization Experie,nce,' e wortshop to help soed the scientific commrmity
with expertise in scie,ntific visualizetion.

VAI{DERPOOL, A. Received Olin Fellowship, Atlentic Salmn Federation.

VAI.IDERPOOL, A. Received Horace Bond Scbolership, Penobscot CouB Conservation Associatim.

VAI.IDERPOOL, A. Receivod rcseerch gnot 8wsrd, No, Englend Sdnm Associstion.

VANDERPOOL, A. Receivod a Migretory Fish Reseorch Instiu$e travel grrnt.

VICKERY, P.D. Four-year ap'pointment as Councilor, Associatim of Field Ornithology.

VICKERY, P.D. Chosen as judge for the l99l Meine Duck Stery.

VICKERY, P. Electod chair, Nongare Advisory Committoe, Maine Department of Inland Fisheries and
Wildlife, l99l-199l2.






