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PI]BLICATIONS, THESES AND DISSERTATIONS, PROFESSIONAL AND
PT]BLIC TALKS GIVEN, AND AWARDS

PER,SONNEL AND COOPER,ATORS

COORDINATING COMMITTEE

Maine D€eertmmt ef Inlend Fisheries and Wildlife
William J. Vsil, Commissioner

University of Maine
Rey B. orven, Jr., Chairpereon, Department of Wildlife, C;ollege of Forest Resources
BonnieG. Wood, Cbairperson, De,partnent of Tmlogy, Collegeof Sciences

U.S. Fish and Wildlife Senyice

W. Reid Goforth, Supervisor, Cooperative Fish and Wildlife Research Units Center
John F. Otg, Fderal Assistance, Region 5

Wildlife Managemt Institute
kuence R. Jabn, President

ITNIT PERSONNEL

Unit Srsff:
William B. Krohn, Unit Leader, Associate Professor of Wildlife and Tn,logy
Jobn R. Moring, Assistant Leader for Fisheries, Associate Professor of Zoology
Brad Griffith, Assistant Leader for Wildlife, Assistaot Professor of Wildlife
Ikthryn G. Hallett, Unit Socretary - Fisheries
Maxine L. Horne, Unit Administrative Assistant - Wildtife
Shirley Mouhon, S€crptsry - Wildlife
MaryEllen Chilelli - Assistrnt Scientist, Wildtife

Associatod Faculty and Strff, Departnents of Wildlife and Zoology:
Ray B. Owen, Jr., Chairperson, Department of Wildlife, College of Forest Resources, and

Professor of Wildlife
Bonnie G. Wood, Chairperson, peeartnent of Zoology, College of Sciences, and Professor of

T*,ologY
James R. Gilbert, Professor of Wildlife
William E. Glanz, Associste Professor of Tnology and C.:ooperating Associale Professor of Wildlife
Kevin J. Boyle, Assistant Professor, Departmt of Agriculture and Resource Economics, and

Cooperating Assistant Professor of Wildlife
Daniel J. Harrison, Assistant Professor of Wildlife
Mdcolm L. Hunter, Jr., Prrofessor of Wildlife
Rsymond J. O'Connor, Profeosor of Wildlife
Froderick A. Servello, Assistant Professor of Wildlife
Ierry R. Longcore, Faculty Associate, Wildlife, and Research lVildlife Biologist, USFWS
Jem A. Sherburne, Direcaor, International Prograns and Professor of Wildlife
Hervlette S. Crrwford, Jr., Research Wildlife Biologist, USFS

Terry A. Ilaines, Professor of Zoology and Fishery Research Biologist, USFWS
M8* A. McCollough, Research Associsle, Wildlife
Ruth W. Perry, Technician, Talogy



Jack Witban, Assistant Scieirtist, Wildlife
Thomas Hodgman, Res€arch Associale, Wildlife
Susco Asderson, Administretive Assistant, USFWS-NFCRC

Msine peeartmeot of Inland Fisheries and Wildlife:
William J. Vsil, Commissioner
Norman E. Trask, Deputy Commissioner
Frederick B. Hudey, Jr., Director, Bureau of Resource Management

Gary Donovan, Dircctor, Wildlife Division
Peter Bourque, Director, Fisheries and Hatcheries Division
George J. Matula, Jr., Supervisor, Wildlife Resource Assessment Group

Kendall Warner, Supervisor, Fisheries Resesrch and Management Section

Name

Beverly A. Agler
Herbert C. Fro6t
Brian A. Bogaczyk
Rsndall P. Boone
Holly Devaul
Mustapha El Hamzaoui
Willism E. Escbholz
P. Brian Gray
William M. Giuliano
Richsrd A. Hartley
Susan Hills
Sarah Hooper
Malcolm T. Jones

Donald Katnick
Daniel H. Kusnierz
T. Bruce Lslfter
Thomas C. McCall
Kar€n McCrackeNt
Daniel B. McKinley
Craig R. Mcleughlin
Deborah A. Moreau
Ensns T. Mugaogu

GRADUATE STUDENTS

Degree
Candidacy Support

Ramona Muller-El Hamzaoul
Thorn+c F. Pa6gi
Stanislss J. Pauwels
Cynthia M. Perry
Kevin S. Raymond
Mary M. Robbins
Gregory P. Romig
Jill M. Ryan
Tcmie Rudnicky
Midori Se€ki
Richanl E. Sayers, Jr.
Robert L. Schooley

M.S.
Ph.D.
M.S.
M.S.
M.S.
M.S.
M.S.
M.S.
Ph.D.
M.S.
Ph.D.
M.S.
Ph.D.
M.S.
Ph.D.
M.S.
Ph.D.
Ph.D.
M.S.
Ph.D.
M.S.
Ph.D.
M.W.C.
M.S.
Ph.D.
M.S.
M.S.
Ph.D.
M.S.
M.S.
M.S.
M.S.
Ph.D.
M.S.

Personal Funding
MDIFW, MCFWRU
USFWS-WO, MCFWRU
CPM
U of M, MCFWRU, MDIFW, HMSA
USAIDruSDA
CFRU, MCFWRU
Mclntire-St€nnis
Mclntire-Stennis, MDIFW
MDIFW
USFWS.AII\I/RC
Mclntire-Slennis
CPM
Mclntire-Stennis
DWRS, NBDNRE
CPM
Halch, Mclntire-Ste,nnis
U ofM
USFS - WMNF md GMNF
Personal Funding
USFWS-NEAFL
AFGRAD, Rockefeller Foundgtion
Intl. Prograns Of;fice, CASS Project
MDIFW, MCFWRU
USF'WS, U of M
USFWS, U of M, PCCA, MCFWRU, ASF
CFRU, MCFWRU
USFWS
USFS - WMNF aod GMNF
USFWS, U of M
Mclntire-Stennis
I.IPS
MDIFW, U of M, MCFWRU, PCCA, MDMR
U of M, MDIFW
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Todd R. Snith
Ssrah S. Stockwell
Johannes Subiianto
MafCia Srrmrnefs
W. Manhew Vander Haegen
Agpes Vanderpml
Elets J. Vaughan
Sbsrri A. Venno
Christopher Ven
Peter D. Vickery
Andrew A. Whitmm
Lois Winter

Name

Brian A. Bogaczyk
Holly Devaul
Richgrd A. Hartley
Enama T. Mugangu
Thomas F. Paragi
Stanislas J. Peuwels
Cynthia M. Perry
Gregory P. Romig
Ricbard E. Sayers, Jr.
Robert L. Schooley
Shrri A. Venno
Peter D. Vickery
Lois Winler

USFWS
Personsl Funding
MUCIA
Personal frrnding (Grad. School Assistantship)
U of M, USFWS NEC, MNWR), PCCA, HWR, TBF
USFWS . NEAFL
U ofM
Personel Funding
Resource Conserv. Serv., Inc., Scott Paper Company
NC, MAS, MPCB, MAAS, CB
U ofM
tIPS

Support

USFWS.WO, MCFWRU
U of M, MCFWRU, MDIFTV, HMSA
MDIFW
AFGRAD, Rockefeller Fouodation
MDIFW; MCFWRU
USFWS, U of M
USFWS, U of M, PCCA, MCFWRU, ASF
USFS - WMNF aad GMNF
MDIFW, U of M, MCFIVRU, PCCA, MDMR
U of M, MDIFW
Personsl Funding
NC, MAS, MPCB, MAAS, CB
NPS

GRADUATE STITDENTS: DISSERTATIONS/THESES COM?LETED TIIIS ERIOI)

M.S.
Ph.D.
M.S.
M.S.
Ph.D.
M.S.
M.S.
M.W.C.
M.S.
M.S.
M.S.
M.W.C.

Degr€e
Candidacy

M.S.
M.S.
M.S.
Ph.D.
M.S.
Ph.D.
M.S.
M.S.
Ph.D.
M.S.
M.W.C.
M.S.
M.W.C.

PER,SONNEL NOIES

The following wildlife studeoe received their degrees st either the December, May, or August
gradrutions: BRIAN BOGACZIIK, M.S. Brian obtrined a position with Woodland Services in Moose
[:ke, MN. HOLLY DBVAIrL, M.S. Holly is now worting as a Scientific Tecbnician for the Department
of Wildlife at the University of Maine. THOMAS PARAGI, M.S. Tom was appointed to a Wildlife
Biologist position with the U.S. Fish and Wildlife Service in Galena, Alaskr. ENAMA MUGANGU,
Ph.D. Mugangu returned 3o his rmiversity poaition lt Zzite. ROBERT SCHOOLEY, M.S. Bob is
working for the Oaartment of Biology rt Colorado Sate University. SIIARRMNNO, M.W.C. Sheni
is workiqg for l-end and Wster Associstes end her M.W.C. r€port will be published by the University of
Meine's Agricultural Experinent Station as a guide 30 be usd by Maine commrmities on their nah,rd
resourecs projects. PETER VICI(ERY, M.S. Perer is cmtinuing on for his Ph.D. as well as working full
time. LOIS I{DITE& M.W.C. Lois was appointed a Part Ranger (Inlerpretation) at Meurmoth Cave
National Park, Kenhrcky.

The past yesr saw qurte s few chenges in the fisheries portion of the Unit. BO|IIIIE G. WOOD
qlgs nqn€d the new Ctairpcrson, D€partmmt of Tnology, College of Sciences in July 1990. Several
students graftated end obtained employment or continued their educstioa. STAITI PAIJWELS acce,pted a
pocition with Exxon in New Jersey, RICH IIARTLEY was employed by ENSR Consutting Company in
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Massachusess, RICII SAYERS took a position with Normandeau Associst€s in New Haryshire, CINDY
IERRY was hired by the U.S. Fish and Wildlife Service in New Haryshire, DAN MC KII{LEY now
wodrs for the U.S. Forest Service in Vermont, and GREG R.OMIG has begtm a D.Sc. program at the

University of North Dakou.

Other Personnd llappenings:

DR. CATHERINE ELLIOTT ret January 8-10 with oducators at the Vermont Institute of Natural

Science to learn gbout their progress with Environmental I-earning for the Future (ELF) and Waste Away.
She also ctt€nd€d a Recycling Prognm at Montpelier High School.

DR. JAMES GILBERT traveled to Kbarversk, USSR for research plqnning meetings with Soviet

scientists concerning the Wdnrs Research Project (USA-USSR).

DR. DAI{IEL IIARRISON was requested by the Tsnzsnh Government and the U.S. Fish and

Wildlife Service !o travel io l:ke Manyara National Part, Tanzania to develop e conservation oducation and

r€sourge rnqnqgem€Nrt strategy for the Park.
DR. WILLHM KROHN was asked to review the ongoing fisher and msrten studies being done by

Sierre Pacific Industries in Redding, Californie.
DR. RAY O\ilEN, JR. coordinated the Ecology Training Program for the B.S.A. Maine High

Adventure Progrem in June, a herbicide field trip for the Meine Chapter of The Wildlife Society in July,
and a wetlands wor*shop for the Maine Chapler of The Wildlife Society in August.

COLLABORATING AGENCIES At{D ORGANIZATIONS

American Cyanamid Conpany - CPM
Atlaatic Salmon Federation - ASF
CIBA€eigy Corporation - CPM
Coastat Blueberry, Inc. - CB
C-ooperative Forestry Research Unit, College of Forest Resources, Univ. Maine - CFRU
Cornell University, Laboratory of Onithology - CIJLO
DuPont Corporation - CPM
FMC Corporation - CPM
Georgia-Pacific Corporation - GPC
Hawk Mormtain Sanctuary Association - HMSA
Hinmdo Wildlife Retuge - HWR
Holt Woodlands Resesrch Foundation - HWRF
International Paper Company - IPC
Kennebec Log Driving C-ompany - KLDC
Maine Atlantic Sea-Run Commission - MASRC
Maine Audubon Society - MAS
Maioe Department of Conservation - MDC
Mshe OAertme'nt of Environmental Protection - MDEP
Maine Departnent of Inland Fisheries and Wildlife - MDIFW
Maine Department of Marine Resources - MDMR
Maine knd Use Regulation Commission - MLURC
Maine Pesticides Control Bo8rd - MPCB
Massachusetts Audubon Soci*y - MAAS
Midwest University Consortium for International Activities - MUCIA
Mobay Corporation - CPM
National Geographic Society - NGS
N*ional Rifle Association - NRA
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Netional Wildlife Federetion - NWFD
Naturp Conservancy - NC

Maine Cbepter - NC-MC
NE Regiood Office - NC-NE

Nsw Bnmswick peeartment of Netural Resources aod Energy - NBDNRE
Northeast Fur Resources Technical Colnmittee - NFRTC
North Americaa lVildlife Fom&tion -

Delts W8t€rfowl & lVetlsnd Reserrch Station - DWRS
Penobecot County Cons€rr,rtion Association - PCCA
Resource Conservation Senices, Inc. - RCS
Resources for the Fuhup - P.FF
Rhone Poulenc - CPM
Rockefeller Foundation - RF
Scot Paper Conpany - SP

Teylor's Bait Farms, Inc. - TBF
University of Maine - U of M

Associstion of Graduale Stude,nts - AGS
College of Sciences - CS

Taology Departnent - ZD
College of Forpst Resources - CFR

Hetch Act Fuds - HAF
Mclntire-Stennis - MS

College of Applied Sciences and Agriculture
Department of Agriculturd Resource Economics - ARE

Grsduatc School
U.S. Dept. of Agriculture - USDAruSAID
U.S. Fish and Wildlife Service - FWS

Alasks Fish md Wildlife Reseffch Center - AFWRC
Alasks Regional Office - ARO
Mooeehorn National Wildlife Refuge - MNWR
N8tionsl Ecology Cmter - NEC
Nstional FiSeries Contrminaot Research Center - NFCRC
Nationll Fishery Research and Development lab - NFRDL
Northeast Anadromous Fisheries kborarory - NAFL
Office of Information Transfer - OIT
Patuxent Wildlife Research Center - PWRC
Region 5, Federal Assistsnce - R-S/FA
Washington Offrce - WO

U.S. Forest Senrice - USFS
White Mountrin National Forcst - WMNF
Green Mountcin Nationel Forest - GMNF

U.S. Nstioml Park Service - NPS
Acadia National Park - ANP
Boslon Regionel Office - BRO



Invvstigatorc:

fupaotott/
Projea
Support:

Objeai+us:

PROJECT RE,FORTS

EX{DAhIGERH) AND THREATE}TIED SPECIF.S:

ANALYS$ OF FACTORS AFFECTING POP{JLATION VIABILITY OF BIRDS

M. Chilelli
B. criffith

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

1) Assess the utility of computerized population viability analysis (PvA) in
predicting the fale of small populations of wildlife species.

2) Use PVA !o rank types of species by their susceptibility to extinction

basod on life history strateg], srea use patterns, population size, and

environmental variation.

SCOPE: PVA only assigns t probability of extinction rmder a specified schedule of vital ntes ead lemporal

variation. Becagse extinction and persislence are both possible, the fate ofa single species or single

endangercd population can neither vatidste nor reject PVA predictions. Thus, altbough the PVA Prooess

"pp""tr 
reasonable, it is difficult to assess how meaningful the predictions 8re on e situation specific basis.

To assess the utility of PVA, we will conduct PVA for generalized tlpes of organisms (e.g., long

lived, late rcproducing birds) thst include several species. PVA predictions csn then be conpared to the

actual fates of e numb€r of smell populations of a particular type of organism. If PVA provides reasonable

estimates of the actual proportion of populatims that become extinct, then validity of the modeling process

will be supported. If PVA fails to predict the proportional fates of actrul populations, the qnalyses may

id€ntify types of criticel input date nec€ssary to improve the accuracy of future PVA.

PRAIECT STATLIS: To evaluate the PVA procedtre, we are coqaring estimates of zuccess rarcs predicted

by PVA simulstions to the docurcnted f*es of wildlife translocations in North America, New Zealgnd, and

Australia (Griffith et al. 1989. Science 245:477480.). Model inputs were chosen to replicate life history

values appropriare for tbreateoed, endangerod, or se,nsitive bird species thst 8re late breeders with small

clutches in 'excellent' hebitst.
From preliminary simulations, 3 points are zuggested: l) the definition of extinction (e.g.' 0 or I

aninal renaining; finite rate of increase ( I over the simulation horizon) has a strong influence on estimated

probability of population persistence; 2) ny management activity that iryroves first year survival (or

rudo"o disperssl of newly released animals) will improve the probabilities of succcss for a translocation (P

< 0.05); md 3) PVA may not give accurate estimates of population persislence if situstion specifrc

phenooeoa, zuch as r€ducd initid survival of translocatod birds, are not acknowledged.

FUTARE PL/NS: We will evaluete other tlpes of organisms (e.g., short lived, early repoducing birds and

game manoals) ood different definitions of populatioa persistence. Additional wort needs to be conducted

on the interactioa between definitim of extinction end the length of sinulations.

Our assessment of currcnt modeling approaches applied in PVA (e.9., age truncation, dishibution of
vital rates (i.e., normel vs. binomiel), correlstion in zurvivd rates among different age classes) will ide'nti&

the polentid influence these factors have on predicting population persist€nce.

Our lit€rature review of field survival and fecundity rates for birds with various life history

shategies is continuing and will bc used to address additiond objectives of our resegrch.



FINBACK WHALE PHOTOGRAPHIC IDENTIFICATION METHODOIOGY
IN TIIE WESTERN NORTII ATLANTIC

Invvstiguor: B. A. Agler

,ldvisorc: J.F. Gilbert, Cheirperson
B. Griffrth
W.E. Glsnz

Personsl Fuding
College of the Atlantic
Allied Whale Warch

l) Describe and develop tecbniques to id€otiry individul finback whales
photographically.

2) Compile a cotalog using the throe major collections of pholographs of
finback whales from the Gulf of Maine.

3) Test the validity of marching photograpbs of finback whales.

fuperaton/
Projca
Sttppott:

Objectiws:

SCOPE: Currently neither the numbers, stock affinity, nor population differences in different parts of the
Atlentic sr€ knoum for the finback whale Balaaoptera plrysalis. This project attempts io evdugte methods
for identifyiqg individud finbsck wbales as g first step loward obtaining a reliable nark-resighting estimate
of population size.

PRAIECT STATUS: Photogrrphic &bbsses of finbsck whsles werp sssembtd and calaloged. A series of
photographs dosigned to t€st the consistency of observers in identifying photognphs as metching
photographs in the collection being pholographs of new wheles was coryiled and distributed to experienced
and inexpedeoced obseners. Observers conpleted the matching procedure and scores were tsbulst€d.

FWURE PL/NS: Date analysis will continue and e draft thesis is expoctod to be completed in Jaouary
199t.

FISIIERMS RESOIJRCES:

IMPACTS OF STOCKING SEA.RUN ATLANTIC SALMON
ON NATTVE POPTJLATIONS OF BROOK TROUT

Investigator:

,4dvison:

fuperuotr/
Projea
Snpport

R.E. Sayers, Jr.

J.R. Moring, Ctairperson
W.A. Ilalteman
W.E. Glanz
,.R. cilbert
J.D. McCleave

Msire Departomt of Inlend Fish end Wildlife
Meine Cooperative Fish snd Wildlife Researsh Unit
Maine Atlantic Soa-Rm Salmn Commission
Atlantis Sslnon Federetion



Objeaiw:

3

Documt iry8cts of stocking seE-run Atlantic sdrnon on netive po,pulations of
brook tr,out through measur€ntents of hbitat selection and population structure and

numbers.

SCOPE: Boasse sstoon rctoration is an astive and successful progam in Maine wttet6, documented

widence of coryerition eod/or displacement is needed by management agencies. Building on wort by

former gnftute sfirdeirt, P8t Bley, this study examined different species interactions ov€f, a two-year perioa.

The design looked et trout and/or salmon on four brooks neer Kingsbury, Maiae. Esch brook had a nshral

or grtificial bsrri€,f prwenting fish from doqmstr€am from affocting hout populatims in uPstreem er€as.

One brook served as r project control, with brook tnout populations sArdied bolow and ebove the

barrier. The second brook received an introductio'n of salrcn in the downstream section in the second year

with the upstreom serving as a control. The third brook received an introdrrction of salmon in the lorver

soction in &e first year, with the salmon removed for the second year and the upstream trout population as a

control. The fogrth brook had two ngh,rral barriers. The downstresm section contained netive populations

of brook trcut and landlocked salmon. The niddle soction received an introduction of ses-nm salnon in

both years, and the uPstream section, with native brook trout, served as a control.

Fish estimates were made at regular inlervals in each year, using a thr€e pass removal

technique. Habitst selection was determined, using backpack electrofishers to identify locations of trout and

satmon. Botrom nrbstrate, water velocity, and depth of location were neasured and related !o age and

species of fish.

PROJECT STATIJS: The project bss b€€n conpleted and an abstract of the Ph.D dissertation follows:

The extent of inter-specific competition for habitat between brook trout, Salvelinw fontinalis' and

Atlantic salmon, Salno sabr, and the exte,nt of inler-annual, intra-annual, and inter-stream variability in

hlbitst use pstlerns of both species wss assessed in four str€ams near Kingsbury, Maine. Upstream and

donmstream stations, separated by baniers to upstream fish movement' were established on Bear, Bottle' and

Perry brooks, and upstream, middle, and downstream stations were established on Bigelow Brook.

Upsiream stations contained only native brook trout. Young-of-tha'year (YOY) Atlantic salmn were

stocked in the dovnstream station of Bottle Brook and the middle station of Bigelow Brook in 1987 gnd the

downstream station of Bear Brook md the middle station of Bigelow Brook in 198E. Ilndlocked Atlantic

salmon occur natgrally in the lower station of Bigelow Brook. Habitat use petterns of netive brook trout and

stocked Atlantic salmon were monitored monthly during the spring, summer, and early autumn of 1987 and

1988 and population sizp was estimated during late sunrmer in each station. There was ext€nsive overlap

betrveen tle tsUitst use patterns of juvenile Atlantic salmon and brook trout but there wes little dir€ct

evide,nce of inter-specific competition for habitrt. The presence of Atlantic salmon appeared to csuse brook

trout to move to du€p"t, slower-flowing holding positions, but these changes did not r€sult in reduced fitness

of brook trout. Density of YOY brook trout wss low during 1987 but increesed sharply in 1988. The inter-

annual variation i! habitat use patterns of brook trout, combined with the changes in brook trout density'

suggest that intg-specific conpetition for hsbitst msy b st least as important as inter-specific competition.

1.lu n"Uit"t use patterns of YOY Atlantic salmon showed considerable variation srnong the streams. Patterns

of intra-annuel .'ari"tioo indicated that Atlantic salmon move 3o deeper, faster flowing holding positions with

increasing age. There wer€ no appreciable differe,nces in the habitat use pstterns of landlocked snd se8-run

Atlantic ot oo yeadings end there wes no epparent inter-ennusl variation in the hebitat use patterns of
yearling Atlantic salmon.



Investigator:

,ldvison:

C;uprators/
Prcjea
Snpptt:

Objeaivu:

USE OF HABITATS BY ATLANTIC SALMON AND TROIIT
ON NATIONAL FORESTS IN NEW HAMPSHIRE AND VERMONT

G.P. Romig

J.R. Moring, Chairperson
W.E. Glsnz
W.B. Krohtr

U.S. Forcst Service -
While Mountain National Forest, Lrconia, NH
Green Mountsin Nstionsl Forest, Rutland, VT

To determine microhabitat preferences of Atlentic salmon and compare
nisfohabitst prefereirces of brook, brown, and rainbow hout.

SCOPE: Tho U.S. Forest Service ftgs mrnagenrnt authority for habitet in the Nationel Forpsts. In order to
irnFpve hbitrt that is inportant for juvenile Atlsntic salmon, accurete microbabitst ntelsur€m€nts must be
conpiled. Beceuse Atlantic salmon arp stocked in vnters dready home to populations of brook, bronm,
end/or ninbow trout, competition for hsbitrt is e real possibility, rnd one tbat neds to be documented.

PROIECT STATUS: Ttc poject has be€n compl*ed. An abstract of the Master of Science thesis follou,s:
In recent years, several million Atlantic salmon fry have beqr introduc€d into streams of the Green

Motmtein National Forpst in Vermnt and the White Mountain National Forcst in New Hampshire. Most of
theee streaos already support mturel populations of other sslmonid species. This shrdy was designed io
examine babitat use and selection by juvenile sslmonids in streems within the Green aad White Mountain
Nationsl Foreets. Atlantic salmon (Sahno salar, n : 362), brown trout (S. tntna, n = l4), brook trout
(fulvefinwfontimlis, n :369), and rainbow trout (Oncvrhynduu nykiss,n = 86) wcre obeerved in study
soctions of four stneaors. In Vermont, sit€s werc located on the West Branch of the White River and Utley
Brook. The Nerv Haqshire sites were on the Med and Bslrcr riv€,rs. Snorkeling observations were made at
each site, in June, July, August, md October of 1989. Habitst variables Eessured included babitat type,
depth, substrate t54re, cover use, md water velocities.

Variation in microhabitrt paramercrs by season and by site was analyzrd using hilo-way rnalysis of
vsriance, and it was found tbgt si!e-!o-si!e varietion was greater thsn seasonal veriatioo. There nns
considerable ovedap in water depth and velocity use for all species and age classes. Where available, cover
ut9 was higher for trout than for salm@, and such use increased with age for each species. I{sbitat eelection
tgbles were conpiled aod it was found tbat age I * salmnids, especidly brook trout, occupied ehsllow areas
of low velocity in l8t€ spring, but moved to dee,per, swift€r ereas in lale summer. In gelreral, age I *
salmon eolected run hsbilats ()30 cn doep, svift), wtile age I * and 2+ brook trout wer€ l6gad rnainly in
pools' particularly those essociated with cover (94% werc obsened using cover in Utley Brook in AugusQ.

Potentiel competition for stream positions and cover belween Atlantic salmon end brook trout was
examined. A section of Utley Brook was blocked off, and both species were remvod. Each spocies was
replaced, s€psrslely end in combination, in order io conpare dlopatric aad sympatric bgbitst uso. The study
fsilod 30 provide obvious widence for competition between the species.



Coop€ratorr/
Projea
Support:

Objeaivv:

DELAYED MORTALITY OF BLACK BASSES
FOLI,OWING TOIJRNAMENTS

Invustigaor: R.A. Hartley

,Mvisors: J.R. Moring, Cbeirperson
P.W. Reno
W.E. Glanz

Meine Oepartment of Inland Fisheries and Wildlife
Penobscot County Conservstion Association

(l) To document loumament mortality and delayed nortality in basses

following lournam€nts.
(2) To document changes in dissolved oxygen in holding tanks of boets

during tourngments.

SCOPE: Bass populations ere ebrmdant througbout Maine, and interest in bass angling hes increesed

dramatically. Well over 150 Sournaments ane nolv scheduled o'n Maine lakes and ponds annually. Though

most bass are released alive following tournaments, sMies in other states, particularly in the South, have

indicst€d thet delayed mortality can be high. As Maine tourname,nts occur in cooler climales, with both
smallmouth and largemuth bass, studies are noeded to docurent zuch potential mortality. Any deaths that

occur ar€ likely due to the effects of handling and stress. This study examinod lournament-induced and

delayed mortality of bleck bass€s and measured dissolved oxygen conditions in boet livewells during actual

toumament conditions.

PROJECT STATUS: The project hrs be€n coryleted and an ebstract of the Msster of Science thesis follows:
Nine bsss tournsments were monitored !o deEermine initid and delayed nortality of fish. Initial

mortalities are defined as those tbat are judged dead by Sournsm€nt officids at the weigh-in' ufiettas delayed

mortalities are those which occur during a 48-hour holding period immediately following the Sournament.

Uvewells in bosts of selectod conlestants werc also monilor€d for dissolvod oxyg€tr conlent and teryerature
to cvaluate conditions during actusl snd simulated toumamts. Three lakes in Maine were select€d to
determine if geographic locetions had any influeirce on mrtalities. Age, weigbt, length, and species of the

fish were also analyzed to determine if these factors influenced oortality rates. Tournements were

monitored during June, July rnd September/Odober 1989 to evaluate the effects of season on mortaliry. For
each tournam€,nt monilored, 50 fish were held for 48 hours in I m3 nylon mesh cages in close proximity to

the weigh-in area, end dissolvod oxyg€n and temperature in livewells were monitored et 15 minule intervals.

In tournam€nts, initial mortalities raryed from 0 to 14.6%, and delayed mortalities rsnged from 0 to 6%.

The higbest mrtalities were associated with the highest teoperatures. Dissolved oryg€n levels dropped

from above 8.0 ppm to 3.4 ppm when basses were introduced to boat livewells, indicating polentially

str€ssful conditions for fish prior to handling at the end of each Sournarcnt day. Overall mrtality raie may

be a fimction of the hendling time associated witb the tournament. Mortalities were lowest in Sournsments

thst ninini?€d both the numbr of steps and the time elapsed benpeen the rcmoval of a bass fron the

livewell md ie zu@uent release into the lake. Iocation of the Sournao€nt was a significant factor in
mortalities. The age of the mortalities was not significently different from thet of the surviving fish, while

l"ngth and weight were significant. Size of the lournaoent, qrecies, and season also were significsnt.
Either species is forn times mo're likely to die in a large tournas€ot thqn in a small tournament, smallmouth

bqss are thr€e tines more likely to die than largemouth bass, 8od the prcbability thst either species will
survive a tournamt is higher in the fall thao in the spring or summer.



EVALUATION TECHMQIIES FOR DISTINGITISHING
STOCKS OF ATLANTIC SALMON

Investigaor: C.M. Perry

/|dvison:

Caperuorc/
Projea
Support:

Objeaivv:

J.R. Moring, Cheirperson
S.J. Hunler
W.B. Ikohtr

U.S. Fish and Wildlife Service -
Natioml Fishery Reseolch and Developmt Lob., Wellsboro, PA

Penobscot Cormty Conservstion Associetion
Uuiversity of Maine

Describe the impacts of varying levels of pH on the survival, grorvth,
development, and calsiun levels of several strains and brood stocks of Atlantic
salmon.

SCOPE: Tbe acidification of lakes, rivers and str€ams in eastern North Americe, with its iryending loes of
speciee diversity, has becorc e 'nqjor soncern 30 c@s€Na'stionists. Since the passage of the Anadromous
Fish Conservation Act (PL 89-304) in 1965, major efforts are underwey 3o restorp and enhmce the U.S.
populations of Atlantic salmon yirhin its eNdemic range. However, obotnrctions !o upstream movement zuch

as drrns, highly developed som"erpial fishing leading to overharvesting, pollution, and acidification of
home waters have affected these efforts.

The U.S. Fish and Wildlife Senrice's Reseerch and Development Laboralory in Wellsboro,
Pennsylvanie, h8s be€n charged with deternining the effect of acidification on Atlantic salmon. Work on
the tolerance of some salmonids to acid wst€rr has shown species differences. Investigations of low pH
toleraoce on vgrious strains of salmonids species hgve b€€n inconclusive.

In this project, six sourccs of Atlantic salmn takeo from various siles in the northeost werc rear€d

and tested. Fotr sources wetp of sea-nra origin aod two werc from laodlocked populations. One-brlf of
each soupe was r&ised one to two pH rmig lower tb"n its couterpsrts for six months. One sea-nm source

and one landlockod source continued to bo rearpd et e lower pH util smoltification. At various life stages

from yolk sac tbrough smolt, these fiS werc zubjected to vaf,ious low lerrels of pH.
l.ower lethal limits of ECr's were cglculated along with pholographic, histological, and

physiological (whole body and blood senrn chemistry) andyses at each life stage for each sourse.

This information should prove useful in (1) deternining which life stage of each shain is most
sensitive, thereby alerting biologists to the increased need for protoction; (2) choosing a strain whoso overall
survivd may be iryroved by its tolerance of lower pH levels during various perids of their lives aod ruing
these strains to enhence pr€s€nt populations; and (3) by describing the ionic changes (Na*, K+, Cs) rsking

placo in these fish during pH exposure (static test md long-term rearing), s more corylete explanetion of
the lory pH effect rnsy oonrc io light.

PRAIECT STATUS: ttre projoct hss boeo completed and gn sbotrect of the Master of Science thesis follows:
Tbe occurrenco of acid precipitrtion and the rcsulting acidification of freshnater is a threat !o

Atlantic salmon, Salno sahr, populations in North Americg. This study wss udertal€n to determine the
effects of low pH expozure from hatch through the smolt stage in Atlantic salmon takeir from fivo locetions
in New Englsod. Eggs of sea-run origin were obtained fron the Tinison l-eboratory of Fish Nutrition,
Cortlend, Nenr York; Berkshire National Fish Halch€ry, Grest Barrington, Massschusetts; Crsig Brook
National Fish llalchery, Esst Orland, Maine; md Greeo kke Nationel Fish Hatchcry, Ellsworth, Maine.
Eggs of landlocked origin were obtained from Grend kke Stream Fish Halchery, Grand kke Sttpam,
Maine. Measurercnts wero made on Atlaotic sslmon reared at pH 7.0 md 5.2 from hstch to 199, ?JIO, or
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44O days. Differences in length rnd weight were consid€r€d significant n&enwer P < 0.05. Lenglh and

weight were smaller in Atlantic salmon that were continuously expoaed to low pH (P < 0.05) coryared to

conhol groups. L€ngth and weight in neutral pH water varied among fish from the different eources. Fish
from the Groen Lake, Craig Brook, and Bertshire sourees were not different in their lengtbs over time.

Trmieon aad landlocked Atlantic salmon were not different from one another but were different from the

other three sourses. At pH 5.2, there were no differences in lenglh between fish from any of the five
sourlles. The Cortland salmon were different from the other four souroes in resp€ct to their weight over

tims 8t neutrd pH. At pH 5.2, no differences we,re found botween any of the five sources. Tberefore, no

soursc of Atlantic salmon tested under long-torm acidificstion is longer or weighs more tbstr another.

Cstion concentrations of whole Atlantic salmon r€ar€d 8t pH 7.0 or pH 5.2 from hatch to 199,270
or 44O &ys were conpared. Whole-body concentrations of sodium and magnesiun (ug/g body weight) did

not change witb age, source, or pH regime. Potassium concentrations increased with age for dl source and

pH regines. The whole-body concentration of celciun declined with age for all sources aad rearing

combinations, although the low pH group meintained slightly higher calcium levels than the neutral pH
group. Cdculating whole-body options on a dry-weight or wet-weight basis produces the same results.

Stronger conclusions regarding the linear relationship of neutral snd low pH would be elucidated in future

experiments with several low pH values.

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

Invzstigator:

Advisors:

Cooperaton/
Project
Snppott:

Objectivv:

A.M. Vanderpool

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

U.S. Fish and Wildlife Service -NAFL

To document the extent of nortality in downstrean nigrating smolts of Atlantic

salmon in the Pe'nobscot River, Maine.

SCOPE: The Atlantic salmon restoration progrsm has high natural visibility and priority. Yet, returns to

United States rivers bave been quile low, averaging only 0.6% from smolt to returning adult in the

Penobacot Rive,f, Maine, and only 0.2 to 0.3% in the Menimack md Connecticut rivers of southe'la New

England. This excessive rnortality c€n (rccur during the downstream Passage of smolts in the river, in the

estusry, md on the high seas. Of these, the doqmstream portion mty be the least difficult to asse68.

This project tracks radio-tagged smolts from releese to tbe lower Penobscot River, and establishes a

monitoring program to trap mlts. The first two years of wort will involve radio tracking and evaluation

of smlt baps. Tbo second two y€ars will refine techniques for trap'ping smolts md will evaluate the sources

of mortdity.

PRAIECT STATIIS: Initial field wort in Spring 1990 encounterpd numefl)us tecbnical problems with radio

tracking md fish counting equipmt, yet seveo fisb were tgggd; five were mnitor€d. Speeds of migrating

smolts were rapid and quickly outdistanced tracking boats, though one salmon was followed l0 km
dorvnstream. Salmn nigration data was obtainod, thougb the vdidity of numbers is unknoum bocause of
problems with fish oolmters. Saltnon slnolts resrd in 1990 were of sufficient lengths for interngl tags, but



of insfficient weigbt. Moat trgged srlmn hrd to be, of nocessity, two-year-old mlts.
A new cormting rmit wss obteined from the NFRDL laborarory of the U.S. Fish md Wildlife

Serrrice and was t€std with Atlentic salmon at Craig Brook NFH. This unit will be usd with three self-
relesse pods et the West Enfield facility, dong the Penobscot River, to trrck migrrtioa tim of 45,000
stockd mlts. New, smaller trgs, to be used ext€rorlly, were purchased for use with me-year-old smolts
in Spring 1991. In addition, radio tags will be trackd by airplme in Spring 1991. The tags and receivers
were Sestod in srmmer 1990, and the use of aeriel flyovers will ellow investigators the oppoaunity to
nurinize conbct &ta points md to release larger numbers of smlts et e time. The purpose will bo to
d€scribe nigrrtio routes in the river. A Master of Science thesis is expected in sune 1991.

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

Invvstigator:

,4dvisors:

D.A. Moreau

J.R. Moring, Chairperson
D.L. Psrisb
J.G. Trial

U.S. Fish and Wildlife Service - NAFLCoopouors/
Projea
Support:

Objeaivv: 1) To incorporate low-flow data into the existing Atlantic saLnon Habitat
Suitebility Index (HSI) model.

2) To measurp bsbitst psrsnetcrs for adult cover, and lest a model.

SCOPE: Habitat Suitability Index models ere commnly usod for evaluating h$itat capacity to nrppon
various species of enirnnls md to use in conjunction with mitigation projects rnd environmental assessmsnts.
The current model for Atlantic salmn is non-frrnctional because several aspects of habitat need to be
included aod testod. This project incorporatos existing low-flow htbitrt information and rne&sur€s and tests
bsbitBt &te for rdult holding areas.

PROJECT STATUS: Datr on adult holding areas wer€ collected from observations of Atlantic salmon on the
Dennys Rive,r, neor Dennywille, Maine. Because of the relstively low numbers of salmon entering the
smsller rivers in Maine, additional m€ssur€Mts of selmon were Eade in streams in New Bnrnsrvick in
Augttst 1990. A model will be developed during winler 1990-91, and will be lestod in zummer-fall 1991.
Expected date of graduation (M.S.) is May 1992.

Investigators:

fuperaton/
Project
Suppott:

EVALUATION OF THREE TYPES OF ARTIFICIAL REEF
MATERIAIS IN FRESI{WATER

J.R. Moring
P.H. Nicholson

Hinmdo Wildlife Trust



Objedivv: To detemine the zuitability of tbre types of artificid reef malerids as stractants
for speciee of fr,eshwater fishes rnd macroinvertebreles.

SCOPE: Three t)"es of artificial reef materials are being evaluatod d I:c D'Or, Hinmdo Wildlife Refuge:

bnrsh brmdles, automobile tires, and cinder blocks. Throe hrnsacts in the pond each contain the three types

of stnrctgres, and a fourth trrnsoct serves as a control, without artificial stnrchr€s. Woekly dives are being

mede along sch trans€ct, with the oumber, species, and size of all essociated fiS noted. In rddition, night

dives exsmine the fish commrmity with and without artificial structures rmder different light conditims.

PROJECT STATUS: Saryling began prior 3o tbe introduction of the first strucur€s in June 1990, rnd
continued into October 1990. futificiel reefs will remain in plece over the wint€r and will be evduated in
early summer 1991. A Finel Report m the 1990 data will be prepared in December 1990, ad the results of
these investigstims will be presented to the Maine Department of lnlend Fisheries and Wildlife and at an

upcoming Intemetional Artificial Reefs meeting in 1991.

ECONOMIC IMPACTS OF AN IMPROVED SPORTFISHERY
ON TIIE I.OWER KENNEBEC RIVER WATERSIIED

Invzstigator:

Advisors:

Cooperatorc/
Projea
Supprt:

Objeaive:

V.A. Trefts

K.J. Boyle, Cbairperson
S.D. Reiling
J.R. Moring

Meine Departrent of Marine Resources

To condrrct an economic survey and analysis of potential sc€nsrios for rmproving
the sportfishery of the lourer Kennebec River as it relales to the Edwards Dam.

SCOPE: Edunrds Dam, on the Ke,nnebec River in Augustr, provides an inpassrble bsrrier 3o the upstream

migntion of anedromous fishes, zuch es Atlantic salmon, striped bass, rainbow smelt, and Anericsn shad.

This blockage, along with polluted waters, eliminated most zuch nms of fishes in the Kennebec River by the

mid-nineteenth century. Tbe water quslity of the dver has novr improved to a point where these fishes csn

survive and nms are starting to be restored. However, passege is still blocked tt Edwards Dam. The dam

is due for relicensing soon and the polential for improving the sportfishery on the river needs 3o be assessed.

An oconomic survey will be conducted thst will sddr€ss severrl possible scensrios involving incressed

fisheries mmegement practices, removd of the dam, provision for fish Passege, or combinations of the

thr€e.

PROJECT STAITIS: Preliminery biological surveys and assessments have beeo made end an economic

assessm€nt procedure is being developed. A progress r€port w8s submitted tbat oudined the overall

biological ass€ssm€nt of the sportfishery. Survey information hss been retumd from anglers and a follow-
up telephone survey sddrcssed the reasons for individuals not returning sun'ey booklets. Deta hsve b€en

initially zummarized, and coryuter anatysis and sunrmation is progressing. A fitd report will be prepared

in 1991. The student investigalor hss s\pitched 3o s non-tbesis option.
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coMpARrsoN oF Two STREAM HABTTAT ASSESSMENT TECHNIQITES
IN TIIE WHITE AND GREEN MOI]NTAIN NATIONAL FORESTS

Invustiguor:

,Mvison:

fuperaorc/
Projed
Support:

Objediw:

D.B. McKinley

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

U.S. Forest Service -
White Mormtain National Forest, kconia, NH
Green Mouatain Nationll Forest, Rutland, VT

(l) DeJermine whgt level of sampling segrents provides usable estinates
compared !o current procedures of sampling entire streams.

Q, Measure hsbitat shifts by juvenile Atlantic salmon following changes in
fish densities.

J.R. Moring

Nationd Geographic Society
The Nature Conservancy
University of Maine

l) Id€ntify envircnmentd cooditions sssocisred with srivsl aad deparore of
fishes in the inlertidel zone.

SCOPE: H$itat suweys are an integral part of the fisheries mrnqgernent program on the U.S. Nstional
Forests (NF). These sun'eys are used to quantify existing hebitet conditions, id€otify limiting facSors,
prescribe enhencement ressures (where feasible), and integrate fiS habitat managemeat oonoerns with other
proposod land uses (timber, rcctrations, etc.). This infornstion msy b used to develop prescriptions at
both the NF level md project phnning levels. The focus of the fisheries programs in the White and Green
Moutein NF is Atlantic salmon restoration. At present, knowledge of existing hbitot capsbility of most
forest streams for this species is fairly general in nsture and, in many instances, is unknoum. There is e
need to determine this capability, along with the identificction of opportunities to enhsnce limiting
conditions, where feasible. Therefore, the,rc is a need for inlensive hsbitrt surveys on Eost of the steams on
both National Forests. The iecbnical subcommitteps for both the Merrimsck and Connecticut River Atlantic
salmon reotoration programs hsve recomm€oded a methodology to be utilized by the Forest Service for these
surveys. This methodology is bosod on one developod in Maine 8od cost estimetes range from $4'66 30 $621
per kilometer ($75G$1,000 per nile). Allernstive ways to improve habitat suney efficiency need to be
explored, especielly in light of limited firoding for the entire progrrm. One epproach which needs to be
investigatod is the use of representative reaches, whereby the habitat datr collect€d within saryle sections of
these rceches is assum€d to be representative of the entire resch. If this approach is feasible, e larger
smormt of stneam miles could be zurveyed for the seme smount of money.

PRAIECT STATUS: All field wort bas been completed. The investigalor bss taken c position with the
U.S. Forest Serrrice and has coryl*od e drsft of a thesis. The thesis is expected to be coryletod in January
1991.

POPIJLATION STTJDIES OF MAINE INTERTTDAL FISHES

Invustigar,or:

Cooperuors/
Projea
Suppott:

Objeaivzs:
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2) Id€otify rnd quantify dgd and food associations of intertidal fishes.

3) Develop a epecies checklist of Maine tidepool fishes.

SCOPE: Int€rtidsl fishes ere rmique members of the interti&l ecosystem. Tidepools serve a nursery

frmction, and young of oconomically iryortant offshore fishes utilize tidepools as refuges rnd nurseries.

Beceuse of specific algal and hsbitd associations, these fishes ccn be zusceptible to environmental

corntsminants in coastal w8t€trs, both of s direct and indiroct nsture.
Surveys since 1979 have identified 22 species of tidepool fishes in Maine. Tbe movemts of the

rock grrnnel bsve been exqmined in narting studies, and dgal associatione md food habits of luryfish and

Atlentic eeernsils have been qruatified. Tbree study pools on Schoodic Peninzule bave been studied since

1981, and wort has also involved the first description of rock grmnels as the first internediatc hoet of the

digenean flrrfre, Cryptocotlz lingua.

PROJECT STAIL,IS.. Experiments with movemeirts ofjuvenile lumpfish and shorthorn sculpins will continue

into 1991. Experiments with plankton tows in intertidsl areas will relat€ !o the frrnction of tidepools as

refugrs. Additionsl work with rock grrnnels aod artificid habitat are planned for $rmmer 1991. A paper

was presented ct the llnr&l Fish Confermce in Beaufort, NC, and a seminar was ptesented st SUNY-

Syracuse. Two manuscripts were completed.

HABITAT RESOI,]RCES:

Invvstigator:

Advisorc:

fuperaton/
Projca
Support:

HABITAT SELECTION BY THE AFRICAN BIJFFALO
IN VIRT]NGA NATIONAL PARK, ZAIRE

E. T. Mugangt

J. R. Gilbert, Co-cheirperson
M. L. Hunter, Jr., Cochairperson

' W. E. Glanz
G. L. Jacobson, Jr.
J. A. Sherburne

Institut Zairois pour la Conservation de la
Nature, D6partement de I'Enseignerent Sup6rieur
de la R6publique du 7a,irc, University of Maine,
Africsn Graduate Fellowship Program,
Unit€d States Agency for International
Development, Rockefeller Foundation

(l) Estimale densities of African buffalo (Syncurus cqffer) in Vintnga
National Park.

(2\ Assess hsbitlt selection by buffalo.
(3) Test whether buffalo select habitats which maximiza erergy or prolein

intake and simultaneously minimize competition aad predation risks.

Objectirus:

SCOPE: Mecbanisms that determine hsbitat selection in large rmgulates are poorly uaderstood. To date,

only models thst rplste large rn{nmals !o single faclors such as food snd otructurp of the environment have

been shoum to determine habitet selection. However, it is likely that rnim4ls rcspond to a complex array of
biotic and abiotic fectors in their environme,nt when they seloct their babitat. This shrdy endeevors to test
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the hlAothesis that buffalo select habitats thst best €Dbsnce their fib€s$ by optimi-ing food intake rvtile
rninirni2iag competitive inhibitions aod predatio ridrs. In addition, since the loas of suitable hsbitats for
large memmqls in Africs is threalening their existence, the rpsults of this sfitdy will have practicel

irylications for tbe mnnegernent of buffdo in Vinmge rnd arormd the perklend.

PROJECT STATIIS: The projct is complded and an abatract of the doctorsl dissertation follows:
Ilabitrt solection by the Africsn buffalo (Synerw oafier Sparrman) was studi€d in Vinmga National

Part, Zgir€ betr*,sen 1984 snd 1989. Hebitrt use wss doternined ftrom line hensoct saryling of buffalo
gmups in fivc different habitels (mudflat deppes, upland steppes, bushy *eppee, woodland savanus, and

foress) during dry rnd wet seasons. Availebility of each babitrt wcs det€rmined from eerisl photographs.
Faclors, including food, waler, predation ri*s, etc., gesuned to affect buffalo bsbitrt selection were
evalusted by comparing their mns at rsndom (conhol plots) and buffalo-celected sites. Fib€r constitu€nts
and prolein levels of forages were determined by nicro-Kjeldahl and frsctionsle nethods. Predstion risls
per bebitat t)?e w€re estimated from buffslo skull cormts along strip trens€cts. Other habitet chancteristics
such as height end cover of grasses md distance to nearest water holes werc measured at buffalo and rrndom
sites. It uns formd thst buffalo selocted mudflat steppes during the dry md wet seasons due to adoquate
levels of protein that Qndon dactybn aad Panicwm rqens offered year romd, their pr,oximity to wiler
sourccs, and their low prcdation risks. Buffdo avoidod forested hrbitats in both sersons, presumably
because the risk of predation was gteater tban expected therp. There was a seasonal shift in buffalo use of
upland $eppes, bu$y steppes, md woodland savonnes. Buffalo seleted bushy steppes and woodlmd
savannas during the dry 6e8son because of the palatable gr€€n palches they offered, particularly Wetus
Iaanigurts in the bushy steppes, predation risks that were lower tban average and oppornmif for sbade.

During the wet sessons, buffalo used bushy steppes snd woodlsnd savannas in proportion to their
availabilig, but they selected the upland st€ppes. Buffalo selection of the upland steppes, despile their
having the highest predation risks, remains rmexplained as protein levels were satisfactory in dl the h$itats
during the wet sessons. It was suggested thgt other frctors, not documented in this study, zuch as

coryetition and mineral coryosition of forages, were driving buffalo's choice of upland steppes in the wet
sees<nrs. It wes concludod that buff8lo select their bsbitst by optimi"ing the inter-relationships between

food, predation risks, and opportrmity for water and shade.

THE NESTING ECOLOGY AND HABITAT REQIIIREMENTS
OF BLI'EBERRY BARREN AVIFAIJNA

Invvstiguor:

ldvisolls,:

Cupaatorc/
hojea
Snpport:

Objectitus:

P. D. Vickery

M. L. Hrmter, Jr., Chairperson
W. E. Glmz
G. L. Jacobson
R. J. O'Connor
N. T. Wheelunigbt
A. S. White

The Switzer Foun&tion
Maine Dept. of Inland Fisheries and Wildlife
Tho Nahrre Conseruancy, Maine Cbspter

1) Identify the spcies coryocition and relative abundanco of birds fouad
nesting on blueberry borr€os throughout Mgine.

2, Id€ntify the vegaationel t€quirencots of birds nesti.g on blueberry
barr€ns.
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3) Determine the iryact of hrbitat alteration on the avian commuaity on
these barrens.

SCOPE: Thougb blueberry ban€ns coryriso a relrrtively snell part of Maine's total rcreage, these ateas

form e sp*id €co6ystem with a distinctive breeding avifarms. At least five spocies thst br€ed primarily in
this hsbitat src not€d by the Maine Oeeartment of Inland FiSeries end Wildlife as Endmgered or in need of
sore level of prolection or mnitoring. Bird-life hes coexisted with blueb€rry menngemt for many
docades, but rcent introduction of herbicides on blueberry barr€os has significantly dtered vegetation and

sppesrs io have a detrimeotrl effect on sore spocies nesting in thi6 ocoeystem.

The Kennebunk Plsins, and extensive sandplain grasslsnd in southern Meine, was forrerly managed

for commorciel blueberry production but has recently been purchased by the Strte of Maine as habitat for
rare md eodangered species. The unique breeding bird commrmity found there bas been studied for seven

years. Species breeding st this site include: upland sandpiper, horned lark, bobolinlr, eastem meadowlark,
vesper slrsrrow, savannah sparrow, and grasshopper sparrow. The latter species is a rarp nesting bird

116ry Fngland and is experiencing significant, long-term declines throughout its range.

PROJECT STATIIS: A Master's thesis was coryleted in May 1990; the abstract follows:
This thesis explores two ssp€cts of the broeding biology of grassland birds in southern Maine. In

the first chepter, I formd e significent relationship (P < 0.01) belrvoen nest predation and stripad skuok

(Mqhitis nqhitis) invertebrate foraging effort. The relationship between nest predation and vegctation

physiognomy was analyzod on throe spatial scales, but no strong correlation was found at any level. These

results suggest thst skunk nest predation at this site was incidental rether then targeted lowerds bird aests.

In the second chapter, I develo@ a new method of meazuring reproductive $t@ess. This method

is comprehensive, timeefficient, and nondisnrptive of nests. This reproductive index was then us€d !o
distinguish birds with known high reproductive sucoess with birds of known low zuccess. Vegetetive cover

panneters from birds with knoum high reproductive success were compared to vegetative parareten for
low zuccess birds, md weng dso comparcd to vegetation from territories developed by conventional 'spot-
mspping.' In high srrccess territories, 17 vegetation feahres were significently different (P < 0.01) from
non-territory vegetation, whereas for 'spot-mapped' territories only 8 cover parameters were different and in
low success tenilories just one. This index was then used !o test Van Horne's contention (1983) that density

cgn be a misleading trteasune of habitat quality. None of the three sparow species in this study showed a

clear correlation betwee,n high tenitory density end high reproductive su@ess, thus zupporting Van Home's
thesis. More tban sixty blueberry barrens were zurveyed in 1990 to determine species composition,
abrmdance, and habitat requirements at these sites. This &ta and previous work will be used to produce a

Ph.D. dissertation.

FWURE PL/NS: Date will be analyzed and the dissertation should be complete by December 1992.

INTEGRATING WILDLIFE HABITAT INTO LOCAL PLANNING:
A HANDBOOK FOR MAINE COMMIJNITIES

Invvstigator:

,4dvisors:

Cooperuort/
Projea
Suppott:

S. A. Venno

R. B. Oven, Jr., Co-chgirperson
W. B. Krohn, Co-chairperson
K. J. Boyle

University of Maine
Maine D€eartn€nt of Inland Fisheries and Wildlife
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Objeaivus: Id€otify snd discuss Fd€rrl and state laws relst€d 3o conserrration of
wildlife hsbitsts et the local level.
Suggest ufrereby toums 6et their oum objoctives and identiS
protection strategies consistent with existing laws end local noeds.
Identify end discuss options end tools available to iourns for protecting
wildlife hsbitats.

SCOPE: Grounh rnanagernent hss become a statewide issue as developmt pr€ssur€s spread from couthern
and coastal Maine 3o inled lakes and muntains. This has crestd oonoern ebout the iryact of this growth
on naturrl resoltnoes, itrcluding wildlife. A number of changes in Meine's land-use laws reflect thie concern.
Specifically' the stcte legishtwe hts passd a lew requiring nrmicipalities to adopt comprehensive plans and
ordinances by 1996. General guidelines adoptd by the state as planning goals for tourns includo protoction
of cssential (I/E species) and significont (species of special concem) wildlife hsbitats. Althougb a wealth of
information exists sbout wildlife, tbeir habitsts, and various land-use stretegies, there is s noed for
a qmthesis of this information in a form easily accessible to towns and edaptable to the local plsnning
Process.

PRAIECT STATUS: All requirements for the degree of Master of Wildlife Conservation were coryleted in
May 1990. An $shrct of the report follows:

This bgadbook was written in rcsponse to the growing neod to locally sonsewe wildlife hsbitst in
Maine. New lend-use and planning legislation rcsulting from increased developmeirt pr€ssure requires toums
to plm for wildlife habitat. The process of integrating habitat consen'ation inlo local land-use planning
described in the bandbook combines an ecosystem approach with protectioa of rare, endangered, gane, and
other spocies.

Jttstificgtions for local bbitat conservation include the recrestional, €conomic, ecological, and other
values of wildlife; the legal mandates for protecting wildlife (especially the Federal Endangered Species and
Clean Water acts, and Stete of Maine Endangered Species, Naturel Resources Protection, Shoreland Tnng
acts, and Subdivisim and Site Location of Development laws); and the multipte benefits to be gained from

hbitsts srrch as prctecting soil rnd water quality, farm and forest lands, and recrcational md
educational opporhnities. The concepts of biologicel diversity end wildlife habitats are discussed to provide
3ouns with a basis for rmderstaoding hsbitat conservation. The conserrrstion strEtegy consists of the
following recommendstions: discourage the fragrentation of relatively large parcels of undeveloped land,
oonservo a moaaic ofdiffereirt habitets, and ensure hrbitats are connocted by travel corridors.

Tbere rre 5 m4ior steps in planning for wildlife babitoe at the local level: (l) assemble an advisory
committoe of locsl hunters, anglers, and conservetionists with knowledge of locat bgbitats: (2) estabtiS a
policy and set goels to provide foundation and direction for mrmicipal plenning; (3) id€otify and map sites
supporting rare and endangered species md natural commrmities, a{uatic habitats, wetlands, fiporian
hebitsts, ebandoned fermlands, aad oek eod beech stends; (4) anelyze the wlnerability of these habitats; and
(5) ap'ply e variety of regulatory rnd nonregulatory lools to conserve hsbitats.

Neighboring toqms should coordinate plens as most habitgts cross lowtr borders. A defaild
exaryle showing maps of verious hsbitets, and the coryosite result is presented gnd discussed as well ss
alternetivo conscrrration tools.

ECONOMIC EVALUATION OF CONSUMPTTVE AND NONCONSTJMPTTVE
USES OF MAINE'S FISH AND WILDLIFE RESOIJRCES

K.J. Boyle, Assf. Professor
S.D. Reiling, Assoc. Professor
M. Tiesl, Asst. Scieotist
M.L. Phillips, Research Assistmt

l)

2)

3)

Inwstigaton:



Cooperuon/
Projea
Suppott:
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University of Maine -
Oepartment of Agricultural md Resource Ecmomics

Maine Legislative Commission to Shtdy the lryact of Gare
and Nongane Species on Maine's Economy

Maine OAartnent of Inland Fi$eries an Wildlife
Maine Deprrtnent of Marine Resource

Meine Cooeentive Fish md Wildlife Research Unit

l) Estioate monetary vdues, use rltes, and expenditures essociated with the

r€crcstioml use of selected species and groups of qpecies of Maine's fish
and wildlife resourses. This will be done using data from srneys that are

developed end administer€d as part of the study.

2) Identify consurytive and nonconsrrmptive users' motivations for
participating in fisheries end wildlife-related activities as part of the
survey effort.

3) Evaluste improved consrrmptive and/or nonconsumptive use opportunities

for selected species where possible.

4) Psrtition the results ofobjectives (l), (2), and (3) by resident and

nonresident strata where possible.

5) C-ondrrct en oconomic analysis of trapping qrirhin Maine.
6) /uralyrr firnding mechsnisms for fiS and wildlife menagernent in other

stales and evaluale the potential usefulness of these stnrch,r€c for Maine.

A LONG.TERM FOREST ECOSYSTEM STI]DY

M. L. Hunter, Jr.
A. J. Kimball
A. S. Whi0e

t. W. Witbsm

Holt Woodlands Research Formdation
Mclntire-Ste,nnis

(l) Describe the structutp of the plant and animal commmities in an oak-pine

forest ecosYstem.

Q\ Investigatc the effect of woodlot mtnagem€nt on commrmity stnrcture.

Objeaivus:

SCOPE: Management of Mgine's fish and wildlife resources has reached a significant crossroad. Increasing

use, both conzurytive and nonconzumptive, and changing babitat conditions make it necessary to take a

serious look et the status of Maine's fish and wildtife populations end the characteristics of users of these

rcsources. As part of this effort, the Maine l-egislature estabtished the 'Commissio,n to Shrdy the Impact of
Game and Nongame Species on Maine's Economy' @ublic l-aw 349, Section 38, 1987). The C-ommission

contracted the University of Maine to shrdy the chsf,ecteristics and preferences of Maine resideirts md
nonresidents who use the state's fish and wildlife tesources.

PROJEjT STATUS: Data collection ig complete and analysis of this data is ongoing. A fiml report of
selected re$lts will be nrbmittod to the Maine Irgislature in December 1990. A coqrehensive find report

will be submitted to the Maine Oepartnent of Inland Fisheries and Wildlife and the Maine Department of
Marine Reeources in February 1991.

Investiguon:

Cooperaton/
Projea
Support:

Objedivus:
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Docunent phenological, interonnual, and long-term chenges in commrmity
stnrcture.

SCOPE: Thousands of poople onm woodlots, and tbey contrrol c r€sourqc thst is not cunently being
adoquately maoeged despite e growing demand for forpet Foducts. To many landonmers, pertape moet,
ecoomic retun from timber extraction is scondery to cmside,rations srch os recr€etion, aesthelics, and
wildlife. In the absence 6f rnenegoment advice, these poople often chooee not 30 rlrqn.ge tbeir lsnd 8t all.
Thus, therc is a great neod for informetim on how to rrrnlge smell woodlots, particularly in ways thet
ndntain or enhence wildlife end similer vdues.

This study is being conducted for 20 years on e [20 hs, r€d oet'white pine woodlot in Arrowsic,
Maine, cgled the Holt Forpst. We hgve selected e 4O be tract md dividd it into forty l-he blocks with 20
ha serving as a cmtrol areo and 20 hs 8s an experimentd area.

otr prinary objective is to describe the structure of the plant and animsl conmrmity. We rre
undertaking (l) a 100% inventory of trees (> 10cm DBII) and intensive inventories of trw regeneration, (all
tr€es er€ being individuelly numberod and, on 12 tracts, mrpped); (2) e corylele deecription of the vascular
plant vegetation using the relevd lochnique; (3) an inventory ofall breeding bird t€rritories; (4) trsnsect
sun'eys of nonbrecding bids; (5) snslt rrrammql trapping; (6) salrrnqndef qgadral couots; (7) observations of
reproductive efforts (flowering aod fruiting) for 13 herb and shnrb species; (8) estirnates of seed and fmit
production; (9) generel suneys of canopy insect abundance; md (10) meleorological observations. These
&ta, lsrgely population estimales, are integrated by area rmits (ususlly 0.25 be blocks) and analyzed !o
portrey the forests' community structur€. After five yeers of gathering baseline datr, in 1987 we began

the experireotal area with three objectivee: (l) increase wood production; (2) incrpase wildlife
diversity and abundance: and (3) naintain the forest's aesthetic value. By continuing to monitor populations
and processes, we can attain the sccond objective. Over the oourse of 20 years, we will bedn to rmderstand
hon, the commrmity changes seasonally and from year to leari this is the eese,nce of the third objective.

PRAIECT STATUS: In 1989, tssks 3, 4, 5, 6, 7,8,9, and l0 as outlined lbove, were coryletod, and a
new study investigating predation on bird nests in tr€e fall gaps, ledge openings, and patchcuts were
continued.

FWURE PUNS: The l99l field season will replicate the 1990 field seeson.

EFFECTS OF ACID PRECIPITATION ON DISTRIBUTION OF FISHES
IN LAKES OF TI{E NORTIIEASTERN I'MTED STATES

Investigaon: J.M. Rym
T.R. Smith
S.J. Pauwels
T.A. Haines
R.W. Perry
M.M. Robbins

T.A. Haines, Chairpe,t'son (for Ryan, Smith, Pauwels)
J.R. Moring
K.E. Gibbs
M.L. Hrmter, Jr.
G.L. I-eCroix
B.D. Sidell
J.D. Mc0esve
S.A. Norton

(3)

,ldvison:
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Caperuorc/
Projea
Suppott:

Objcaivv:

U.S. Fish md Wildlife Service -
Nstiond Fisheries Contaninart Research C€nter, Columbis, MO
National Fisheries Research Center - Leetown

Aratlyn lwels of acidity end relatod wercr chemistry in wst€rs of northem New
Englud and their potential influelrce m distribution of fishes.

SCOPE: Acid procipitatim is of particular conoern in New England and elsewhere, grvea the negative

iryacts of slch acidity on fishes and other aquatic life. Specific saryling sites beve been established to

monitor water qulity and fish populetions.

A survey was conductod of ?25 headwater lakes and low order stneass in the six New England

str1te6. Acidic nrrface water (pH<5) occurrsd in every state, with 8% of the weters severely acidified, and

29% wifh pH levels <6. It was fotmd thst c substantial portion of the headweter lekes end lorv waler

streams in New England are wlnerable !o acidification. As a result, a long-term monitoring program

(LTM) was established st I site in Maine in Oclober 1982. Water quality is nonitored m a regular basis,

and fish populations are saopled once each year st the time of the fall overturn. Inleirsive studies of stream

fishes, a zub'project, are designed 3o mpasure specific changes in fishes at different life steges, particulady

eggs and devins, in six streams. In addition, new projects are addressing the role of duminum in stream

ocosystems, md additionrl inpacts of acid deposition to streams.

PRAIECT STATUS: Two projects are currently rmderway, with extensive field wort in the 1990 scason.

One project was completed, and the abstrsct of tbe Doctor of Philosophy dissertation follows:

Atlantic salmon eggs were planted in three acid-sensitive strearns (pH 5.16.7; mean exchangeable

Al <40 ug/l) and their survivd and developme,nt monitorpd over s perid of eight months. Egg survival to

hatching ranged from 30 to 60%. The average fry emergence ranged from 4.9 to 6.1% in the three streens

but varied greatly among redds and streams (from 0.3 to l2.O%). Variables related !o acidification did not

explain the higb embryo and elevin nortality,
Atlsntic salmon parr were held for 24 days in flow-througb chsnnels supplied with streamwaler

dosed with aci{ (nean pH 5.36) end acid plus Al (mean pH 5.25, mean exchangeable Al 160 ug/t).
Mortality increased at e faster rate then control and was similar for nine days in both treatnents after pH

dropped below 6.0. This indicated that desth initidly resulted primarily from ecid toxicity. After l0 &ys
of exposure, mortality in the acid-plus-Al channel increased slowly above that in the acid chennel.

However, Al hsd less of an overall toxic effect than acid throughout the experimsnt. ln ge,neral' parr in the

three chmnels gained weight regardless of trestmeNrt, but weigbt gain was less in the fish exposed to acid or

ecid plus Al. On the last four days of the experiment, control fish lost weight and exposed fish gained

weight contiouously. The concentratioos of whole-body ions in the fry from the tr€ahent channels were not

se'nsitive indicslors of stress at pH <6.0 and )5.0, but Na+ decressed to below control values on the last

two deys of exposure whe,n conditions became extreme. Aluminum toxicity may heve been reducd because

of binding with fluoride pres€nt in the stream water.

Atlsntic salmon smolts were held for 25 &ys in flow-tbrough channels supplied with sUesmweler

enriched with acid (rean pH 4.95) and acid plus Al (nean pH 4.85; mean exchangeable Al 100 ugA). The

concentration of plasma Cl was a seirsitive indicator of stress and decreased significantty below control

vslues sfter three days of exposure in both treatmelrts. Exposure to acid plus Al did not cause a response in
plssme Cl thlt was significantly different from that of exposure to ecid done. Smolts in the tr€effit
channels started dying continuously only aftrr 2l days of exposure. For the next two days, cumulative

nortality increosed to 5fi in both cbannels. For the last three days, it increased more rapidly in the smols
exposed to acid plus Al and reached 39*, oo, the last day. Mortality on the last day in this channel did not

result from loss of plasma Cl alone. Aluminum was not toxic io smolts until the last thr€e &ys of exposrre.

Before thst time, high concentrations of fluoride in the streamwster may have bormd to exchaageable Al and

nade it less toxic. At the end of the experiment, Al was probably the main toxic facior accotmting for the

differences in mortality between treatments.
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Gills from the Atlantic Balnon smole expoced in the chennels wer€ analyzd by light aod scanning

eloctru microscopy (SEM) to describe structural damage and morphological end nurerical changes in
chloride and mucous cells after 8 md?A days of exposurp. No stnrctural damage was observed with SEM
in the gills from mlts held in eitber acid or acid plus Al. SEM rweeled e srbstsntial increaso in the
number of prinary lEmellte mucous cells in both tr€stm€ots rnd m both saryling date6, but cqrld not be
usd to qusnti$ chloride cells because they were difficult to locste. Light niqoscopy and *creology
confirned the prolifentim of mucoru cells thst was obcervod with SEM. Ug[t niooecopy rod stereology

also showed thet expozure to rcid r€sultd in a significmt prolifcratim of chloride cells in both primary md
secondary lsmelhe. Such proliferation was not obcerved in glls from smolts expoeed to acid plus Al,
indicsting thd in the presence of Al, tlls rcsponse did not occur. The proliferation of chloridc cells in
smolts expoaed to ecid did not r€sult in plasma Cl levels that were significantly higher tban those fouad in
the 6mlts expoeed to acid plus Al, zuggesting thrt the edd€d chlorido cells may have been irnmnturp or
nonfrrnctional.

MANAGEMENT OF RIPARIAN FORESTS FOR WILDLIFE

Investigaor: S. T. Hooper

,4dvison: R. J. O'Connor, Co-Chairperson
S. M. Melvin, Co-Chairperson
H. S. Crawford
D. J. Harrison

Mclntire-Steonis
Maine Departnent of Inland Fisheries and Wildlife

l) Assess wildlife use of forested riparian zones in Maine for consideration
in laod-use planning.

2) Determine if the extent to which wildlife uses ripariaa zmes is associated

with specific habitat tpes, vegetation parameters, or just the prosence of
the stream.

SCOPE: The iryortance of understanding wildtife use of ripariao zo,nes in Maine slems from developrent
and logging dong riverine systems. The potentid disturbsnce and destnrction of these ripsrh hsbitse and

their rssociated wildlife is an issrre land-use planners nust consider in serting buffer zones dong streams.

The project investigated the information availeble as to wildlife use of nrch areas and gathered new field data

in zupport of the overall objoctives.

PROJECT STATUS: Field wort in zummer of 1990 was dirocted 3o obtaining a third season's datl 8s 3o

bird rcsponses 3o the presence of riparian edge. Field wort in summpr 1989 hd indicst€d that therc were

significant differences in the value of buffer zones for birds breeding in floodplein forests as coryarod to

more uplaad sitss. The 1989 transects were therefore re-run in selected sites, and additionsl floodplain sites

were zurveyed in l99O to confirm the differential r€sponse. Vegetation Eeasur€m€ots were tsken on sites

sunreyod for tbp first time in 1990, to rllow control for possible confouoding effets from vegetation

potchiness. The resuls confirned the value ofbuffer zones in floodplain areas, thereby increasing the

confidence tbat can be attached 3o the conclusions derived from the 1989 dstu.

A series of experimeots were conducted to investigate the effect on oensus efficieircy of the noise

from rivers of different size. Backgrormd noise could potentidly dr,own out territorid song in sore or all
species, thus introducing a spurious pdt€rning of distribution slong trans€cts perpendicular to tbe river.

Cooperaon/
Projed
Support:

Objediws:



t9

Field trids with bfud song recordings indicstd thrt this effect was pr€sent for sorc specics but was too
sligbt to heve interfered with the field zurveys.

The data obtained over the previous 3 years we,re extensivety analyzed in the course of the nrmmer,
in preparetion for the submission of an M.S. thesis in fell 1990 and zu@ueot publicotion of the bird work.

FUTURE PIJNS: It is not intended to continre further wort on this project. Three consideratims led to
this drcision. Firs, the coryrehensive bibliographic search for informstim on riparian correleles of wildlife
distribution in eastern forpsts conducted as part of the survey showed thgt little of the previous wort
frequently cited in support of a positive effect of buffer zones on wildlife actually supports zuch conclusions:

data were either anecdotal or were inadequte for the statistical analysis conducted. Second, a revierv of data
gvaihble other thrn for birds shorved that viable informetion as to the value of buffer zones would be

obtained only fron radio tracking, and that netbods such as pella cormting would not yield data zufficiently
rigorous to justify buffer zone prolection. Thirdly, the use of radio tracking on e scale adequate 3o address

the buffer zone question would r€quire resourses beyond those evailsble for the projoct.

FRUGryORY AND SEED DISPERSAL IN OAK.PINE FOREST

Invcstigator:

tMvisors:

Coopeators/
Projed
Suppon:

Objeaives: (l)
(2)

(3)

A. A. Whitman

M. L. Hrmter, Chairperson
C. Carybell
W. E. Glanz

Holt Woodlands Resesrch Formdation
Association of Graduate Students

Sigtne Xi
University of Maine

Determine fruit production and phenology in oak-pine forest.

Determine if small rnanmals are important frugivores for fruit producing

ptsots.
Conpare the qrulity of seod disp€rsal by birds to tbst of foxes.

SCOPE: Seed dispersal md frugivory by wildlife are poorly rmderstood in the teryerale zone. Food habits

of opportunistic frugivores such es bfuds, cenids, and mustelids are commonly studid. This approach fails

to determine the significance of this plant-animal interaction to the animal or the plant involved. More

detailed sffiies hsve consider€d the importance of fnrit to mirnqls from an eoergetic stand point, but the

iryortance of frugivores to plants es seod dispersers i" poody rmderstood. To better rrnderstsnd the

inportance of frugivores to plants, this study l) determines the availability of fruit and iU ttmoval, and 2)

investigates the dispersat of one species, wild sarsaparilla (Aralia nudicaulis) by birds and foxes (Vulpes

vulpes).

PRAIECT STATUS: Fruit production is highty variable anong sites and years in oak-pine forest.

Twenty-nine species of fruiting plants were present, but only 13 fruitd in the four years of the study. Fruit
production pesks in early August, though the main fruiting period nrns from July to SePtember.

Maiantha nwt @rrade.nse, Cornus futtsis, Aralia nudiuulis, sad Vaccinnium angwtifolium were by far

the mst dominmt fruit. Of these four species, ,* rudicaulis is most quickly removed, M. afunse the

least. Birds apparently eat fruits of all four species. Foxes remove much fruit of A. nudicanlir and rcmp

fruit of V. angustifolinrn. S'n"ll rnamrnals remove about 50% of M. canadense and C. canadensis fruit, but

little of V. angustifoliunt, md none of ,{. ndicaulis.
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Detsiled experimeots u A. ntdicaulis revealed thst birds rnd foxoe differ in quality of disp€' sat in
several wnys. Foxes tenove up 3o 30% of Aralia fruit and thnshes (Carlurls sp.) remve the rest. Seeds

passed througb birds germineted more frequently (9%) thso s€eds passd through foxes (2%) (P < 0.O5).

Althorgh its disperssl by foxee and thrushes night r€sult in different dispersel distrnces, dispers"l distance

did not affect poetdspersal soed predation by small rn4rnmels (P > 0.209). Soeds in clurys of 300

(coryerable to clumps dispersd by foxes) bad less predation tban s€ed6 in clunpa of I or 4 (conperrble to
clu4e dispersed by birds) (P < 0.O5). Ninety-five percent of wild soedling resruitnmt is from fox-
disp€rsd B€ds in gamo trails. Seed germination wus lowest in g"pt (1%), which wes different from other

sitec, but similar smong other sites: forest (10%), dong trails (3.6%), and under A, nudicaulis plmts
(3.6%\ (P<0.05). Foxes appear to disperse seods to b€tter sit€s snd st d€nsities which bad less predation.

FWURE PL/NS: Field wort hss beeo completed, and thesis wort will be coryletod fsll 1990.

EFFECTS OF LANDSPREADING PI'LP AND PAPER MILL SLI]DGE
IN REGENERATING FORESTLAND ON WILDLIFE POPTJLATIONS

Invvstiguor:

,4dvisors:

Coopaaors/
Projea
Support:

Objeaivu-s:

C. J. Vera

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

Resource Conservation Services, Inc.
Scott Paper Coryany

(l) De,ternine the effecg of landspreading pulp and psper nill sludge on the

de,nsity, diversity, and species coryosition of breeding birds.

A, Derernine the effects of landspreading pulp and paper mill sludge on the
relative abrmdance,diversity, and species coryoeition of smsll mffimels
and amphibiaas.

(3) Determine the effects of lendspreading pulp and paper rnill sludge on
invertebrate abuodance and vegaative species coryoaition md stnrchue
and examine the relationships of these effects with breeding bird, small

nurnnral, and amphibian population changes.

SCOPE: Pulp and paper nrill sludge contain I range of organic msttef, nitrogen, phosphorus, and lime
which may iryrove soil structlue and enhence forest regene, etion. kndspreading pulp md paper mill sludge

also r€duc€s tbe need for landfill space. However, landspreading sludge may affect wildlife populatims
through habillt modification. Therp bsve be€n few studies investigating effects of landspreading pulp and

pap€r nill sludge on sites r€prps€ntBtive of those chosen for landspreading in Maine. This study ie designed

to determine the effects of landspreading these malerials in regenerating for€stlands on wildlife populations.

PRAIECT STATUS; Eight 6&70 rpre study sites were selected in western Maine, basod o vegetative
coryosition md stnrchre, forest rn{nagement hislory, snd soils t}"e in July-August f9E9.

Pre-treatment population and habitat studies were coryleted in zumrer 1990. Breoding birds were

saryled by spot-mapping, small nosnnals by snap and pitfall trapping, aryhibiens end surfrce invertebrates

by pitfall, foliage inverteirates by sweep netting, and earthworms by excavation. Forty vegetstion plots per

study site were dso sanpled.
Applicstim of the pulp and paper mill sludge on the 4 trcatmcnt sites is in progress.
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ruTURE PUNS: Post-treatment populatim snd hsbitst studies wiU be doqe in spring*umrer 1991 and

1992 ii tr€stm€nt and control sites.

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

Investigoor: P. B. Gray

lddvisort: F. A. Senello, Chairperson
B. A. Barton
H. S. Crawford
B. Griffith

Mclntire-StennisCooperaton/
Project
Support:

Objectiws: l) To determine relationships between dietary digestible eneryy @E) conlent

and digestible energy and nitrcgen intake for u/hite-toild d€er.

2) To determine interspecific and intraspecific variation in the nutritional
quslity of winter forages.

SCOPE: Msture spnrce-fir forest stands are criticsl habitet for white-tailed deer (Odocoilew virginians\ n
Maine. The higb value of timber on these siles and the desire to salvage trees damaged by spruce budworm
not only cr€ates e strong demsod to utilize timber, but provides an opportunity for inlegrated mqnagern€nt of
timber lEsouroes and deer winter h&bitet. However, the relative importance of shelter and foraging h$itat in
wintering areas is poorly rmderstood, as is the rplative value of timber barvesting rethods. Assessing the

value of timber hsrve,st rplative to deer nutrition requires an rmderstanding of the interactions of forage

$nlity rnd quantity and its relationship !o deer requirements and nutritional limitetions. The purpose of this
project is to determine limitations of deer for using poor quality winter diets and to use this information in
an assessrent of forage production aod diet quality in wintering areas.

PRAIECT STAZTIS; In March 1990, ll forage species were collectod to examine interspecific variation in
forage $slity. In addition, 6 of thse forage species were collected in or ner deer wintering rreas to
examine intraspecific variations due !o shading, plant form, browsing, and stem size. Nine whit€-tsiled deer

fawns have be€n hand-reard at the University of Maine Captive Research Facility for use in digestion trials.

FWURE PL/NS: Nutritional analyses of forages are being conducted. A series of digestion hials will
begin in Janury 1991. Natural winter diets spanning s range of digestible €nergy conte,nt will be fd to
determine the relationship betwee,n diet DE oontent and DE intgke.
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EFFECTTVENESS OF PLANNED SKIPS FOR MAINTAINING WILDIJFE
HABITAT IN IIERBICIDE.TREATED CLEARCUTS IN MAINE

Inve*igator:

Cooperuorc/
Projed
Supprt:

Objeaivvs:

C. A. Elliofi

Internationsl Paper Coryany
Cooperative Forestry Resesrch Unit
Univenity of Maine

1) Assess the effectiveness of planned *ips in psintsining the diversity of
the flora and fflrns in herbicide-trcated clesrcuts.

2) Assess the effectiveiress of pilot+reated planned skips versus ground-
narkd planned skips.

TIIE RELATIONSHIP OF FOREST MANAGEMENT TO MAINE'S
HARVEST WTIIT A GEOGRAPHIC INFORMATION SYSTEM

T. P. Hodgrneo

University of Maine
Maine Image Analysis Laboratory
Meine DepsrMt of Inland Fisheries md Wildlife

Exsnine the relrtionship betrveeo Maine's marteo herrrest and trepper rccess and
hsbitst types using spatial analyses.

SCOPE: Recent sMies suggest thst the use of herbicides 3o control bardwood species on clesrcuts in Maine
reduce hrbitat $nlity, population size, and species diversity of small mammqls aod birds for at least three
years after tr€atment. Such treatments may also reduce food and cover for species such as dcr sd moose
during the initisl years following tr€atment, although the long-term effects msy be the oppoeite. It bes been
zuggested tbat incorporeting planned skip areas into a spraying program could mitigate sore of those effects
by naintaining small patches of habitat for rodents and birds, md providing food and cover for larger
mqmrnqls. Such skips should be larger th"" accidentd *ips to provide blocks of cover and travel rreys for
wildlife. However, little is knonn ebout the efifectiveness of skips of different sires and dimensions.

PROJECT STATUS: Two study sriess are being used, each with a treatnent block containing a planned skip
and a control block with no planned skips. Planned skips are approximately 100 n by 200 n (2 ba).

Spot-mapping of songbirds wss conducted in Jrme on plots of 150 to 200 m by 50 n. Srnell
mqnmqls were trapped for four nights in July on a 7x9 grid of traps 10 n apart. Two rn'F treps were
located at eech grid point, and e pitfall trsp was located at eveq/ third grid point. SmeU mqmrml trepping
will be rpp€atd in Oclober. During wint€r, track counts of Mt and moose will be conducted to determine
if planned skips are used more or less than other portions of the cuts.

FWURE PUNS: Data analysis is underway, and a rcport will be preparcd as s basis for determining future
shrdy.

QUANTTYING
MARTEN

Investigator:

Coopouorc/
Projea
Suppt't:

Objeaite:

SCOPE: The remte hsbibt occupied by nrrten bss offeled some protoction from overexploitation.
However, continued constnrction of logging roads h8s provided merten trappers with access to previously
ineccessible areas. Past studies on the effects of trapper rooess on Maine's marteo hsrv€st did not accotmt



23

for nisreportiag the location of capnre nor the spatid srr8ngomt of hrbitat t,"es md forest roads. To
ovelpomc the€e limitatims, tovms will be groud by geographic tcgroa; mrrt€o barvest, trrypsr access, and

htbitet dsta will be surnmgrizd by these toumsip clusters. Also, e nrpervisod chssificatioo of e 1985

Ilndsst TM inege wil be used !o id€ntify hsbitct t,"es. Thi6 clgssification will be part of e GIS, which

dso includes roads, hydrography, and toumship borden for approximetely 75 toumships in northern Maine.

Aftcr remving tbe area occupied by unsuitable marten hebitat (i.e. water, clarcut, efc.) iD each toumship

cluster, co4arisons will be made behveen the hervest of marten and the smount and qpatisl srrangement of
forest roads end habitat types.

PR61IECT STA?(/S; Satelite imagery bss bm obtaind from Georgia Pacific Corp. through tbe Maine

Image Analysis kboratory; initial bas begun. Dryrtsl line graph files of rosds ond hydrography

in the area also werc obtainod from the Maine Image Analysis Leboratory. Their format hss b€€n corrctod
and loaded into PC-ARC/[MO. Theee files heve been cleaned and their topology built.

FWURE PLTNS: Imagerl will be georectifred, classified, and ground+heckod. Some digitizing and

editing will be performod on the roads and hydrography files. Analysis of harvest, 8coess' and habitat data

wifl be perford in 1991. The potential for expanding the project with a multi-year approach using change

detection analysis will be exsmined.

TIIE EFFECTS OF CLEARCUT SIZE ON BIRD SPBCIES

RICHNESS A}.ID NEST PREDATION RATES IN NORTHEASTERN MAINE

Investigator:

Advisorc:

Cooperators/
Projea
Support:

Objedivus:

T. C. Rudnicky

M. L. Hrmter, Jr., Cbeirperson
R. J. O'Connor
A. S. White

Mclntire-Stennis

l) Determine how the size snd vegetetion of clearcuts rffect species richness

and structure of the bird commuity.
2) Deternine how the size and vegetation of clearcuts and distance to edge

offect predation rates on eggs of ground-nesting md shnrbnesting birds.

SCOPE: The size of a babitat patch cso geatly influence the number of species present. While maoy

studies have exsmined bird commuoities in forpst fraguents of different sizes, little information is available

on the distribution and diversity of birds in clearcuts of differe,nt size. Thus, information gafhered in this

study will aid in the understanding of species areo requirements of early successional birds md will
corylemt rcsearch d€signd to fscilitote wildlife managemeot in dynamic forest landscapes.

To rmder*end bird-habitet relationships it is iryortant 3o study reproductivc suooess in different

hsbitats. Plocement of the nest (grormd or arbor€al), its distance from an edge, arnount of cover, md size of
surrormding hrbitct contribute to nesting suecess. Most nest predation studies bsve examined predation rates

along edges and in forests. However, this prodation study looks at predatim rates in clearcuts rs well es

forests md odges. Altbough the results can only be used as an index to r€sl nest predation, tbey will be

coryarable to other artificirl nest studies md will lend insight into the predation press'ur€s experieirced by

ground snd shrub nesting birds.
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PRAIECT STATUS.' All field wort hss boeo corylaed. Several clearcuts increasod in size behveen field
Bessons end new cenmsing plots were addd. Thirty-four cuts w€re census€d this year coryared with 45
from la6t year, however the number of plots were similsr (180 plots in 1990; 198 plots in 1989).
Prelinimry anelyses of bird censruing dete shows similsr patterns to tbd of lest year. White-throetod
sparrows, comil)n yellowthroats, and cheshut-sidod warblers remain the mst oommon speies in all
clesrcuts saopled and the top eight species (those tbst occun€d in >40% of all plots sarylod) rwealed
similar rankings. Total numbers of species 8pe€ard 3o have d€crcssd from 64 last year to 54 in 1990.
Analysis of 1989 date reveeled no significant relationship benveen rare species (birds cormted 52 tin€s
&uing the field eeason) md clearcut size. Species richness is greater in large clearcuu (>7$'hs, mean:29)
thm in smrll clearcuts (<s-bs, meen=9). However, the avenge species ricbness per plot did not differ
significsntly betwoen cuts of different sizes (eg. 2-lra, mesn:8; 107-ba, mean-9).

Neet predation experiments werc rul in Jrme and July aad eggs rensind expoaed lot 14 days with
a chock on dey 7. In July, shrub and tree nests were set out dong the clearcut/forest edge and in the forest
interior in addition to ground nests. The predation r€sults are similar to the previous year with clearcuts
erperiencing less predation tban forest sites. Combind r€sults show depredation rates of 5.7% nclearcuts
and 18.7% in forcst siles. Nests placed l-2 m high in shrubs experienced a higher rele of predation along
the edge (55%, 42 nests) thm in the forest Q9%, 42 nests). The results for ground nests were not
significant (dge29%; forest-2l%). The ground nest transects show no distance to edge effect.

FWURE PL/NS: Andysis of date will continue. Thesis completion is targeted for early 1991.

A RETROSPECTIVE STUDY OF AGRTCULTIJRAL BIRD POPI,JLATIONS
IN NORTH AMERJCA

Invustigators: R. J. O'Connor
R. J. Boone
M. T. Jmes
T. B. Lauber

Anericcn Cyanamid Company
DuPont Corporation
FMC Corporation
Mobay Corporation
Rhone Poulenc
U.S. Fish and Wildlife Service

Nationsl Ecology Resesrch Cenler, Ft. Collins, CO.

To examine the data available on bird population trcnds within the contiguous
United Ststes snd relate these to cbanges in agricultural practice and pesticide
us8ge.

Objeaivc:

SCOPE: Agriculfiral land occupies approximately 45% of the contiguous Unitd Stsles. A variety of
agriculturd practices are knorm io irnpact bird populations but hsve rcceived little atlention in the U.S.
This project exrmines the mejor data sets on bird population trends - principally the USF'WS/Ccnrdian
Wildlife Service-sponsored Breeding Bird Survey conducted ennually since 1965 and the Nstionsl Audubon's
Christmas Bird Couats, conducted annually since 1900. Agricultunl dtta has been obteined from the Bureau
of Commerce's periodic C€osus of Agriculture md from the Agricultural Statistics Senrice's ennual r€ports.
Pesticide usage data bas be€n obtained from Rcsources for the Futurp'o (Washinglon, DC) Pesticide Usage
Dats Baok. Analysis hss be€a confined to post-1960. The work is being done collaboratively with the

Cooperuors/
Projea
Suppott:
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kboratory of Ornithology, Cornell University, which holds additioosl informatim in the form of the North

American NeS Record Catd scheme.

PRAIECT STATUS: The project begrn in July l9E9 and moat of the data bsnks hsve been asse'mbled into

dstabsse formst at LIMeine. Programs have boen writlen to handle the deta end methods to enelyze the

relrrtionships betrreen the verious variables in theee large-scele d8t8 boses ere being developed.

FWURE PL/NS: Methods of statisticsl aoalysis ere being prepared and will be applied to the date.

ANALYSIS OF EFFECTS OF FARM CONSERVATION RESERVE PROGRAM
ON BIRD POPTJLATIONS

Investigator: T. B. Leuber

Cooperators/
Projea
Support:

Objeaivvs:

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

University of Maine
U.S. Fish and Wildlife Service

Nationel Ecology Research Ceirter, 3i. Qsllins' CO.

l) Integrate the C.onservation Research Program contract data obtained from
ASCS for the first nine sig;n-up Periods with the existing University of
Maine databanks on bird numbers and national agricultrrrral practices.

Id€ntify regions where the CRP data indicafe spatially cohesive patterns of
change in agrieulture tbat night iryact bird popul*ions. Identify the

spocies polentially effected by meaos of literature searches and

cooperation with an existing study project in the Wildlife Departnent.
2) Within these regions, systematically investigate populetion tr€nds in

selected species, using a "before' and 'after' approach wirhin regions

homogenous with respect !o agricultural practice md bird populations at

risk. Control for concomitaot changes in national populations of birds or
in netiond tnerds in agricultural practice by reference to the datr from the
parallel retrospective study. Combine the evide'nce from Semporal'

spatial, end species-besed evidence to provideprinufacie evideirce of
CRP iryacts (beneficial rnd detrimentd) o'n bird populations and to
identify areas for potentid field-based research.

3) Perform mrp detsiled analyses zuggested by the synthesis of Objective 2

to determine more fully the need for, and scope of' future field-based

research and !o rcsolve, as far gs possible, questions raised by FIVS

Project Officer in the light of tbe synthesis.

SCOPE: The Ferm Consen'ation Reserve Program, enacted as part of the 1985 Food So$rity Act, provides

for frnmcial assistmce to farrers abandoning the cultivation of highly erodible soils in fevor of lend{se
practices desig[ed to minimize or eliminate soil erosion. Farmers entering the prograrn may obtain lGyear
contrscts for land enrolled in the program. Ilnd retfued in this wey is rpstrictod to spprcved conservstion

practices. Contracts first Sook effect in 1986 and some 33 million acres wer€ enrolled in the first 9 sign-up

periods of the program.
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Since as much as ?5% ofthe cropland in given counties css be r€tfu€d under the CRP, cbmges in
land use rre of s scale that can have an iryact on wildlife essociatod with egriculnral land. This project
zupplements the investigation into these issues by the Nationsl Ecology Research Cenler by conducting a

rctrocpective analysis of bird population dsta in relatioo to $atistics on tbe chaoges brought about on CRP
land. The intention is !o document the nature of the spetiel and teryord cbanges in the populetions directty
resulting from the CRP program.

PROJECT STATUS: The wort is being done in psrtial fulfiUm€nt of the requiremeots for en M.S. doglee.
The CRP sign{rp tapes heve been obtained and prelininary analysis to establish the geography of CRP
enrollments aad their relationship to regular egricultural stetistics has be€n cmducted.

FUTURE PIJI,IS: Statisticel tecbniques for the analysis of these &te 8re being developed and appropriale
computer programs writlen. When corylele, these will be applied to the data 3o ideatify pett€rns of cbange
correlated with the CRP activities.

WILDLIIIE RESOURCES - NIIGRATORY BIRDS:

USE OF TI{E AREA OCCIJPIED METIIOD
TO SURVEY WOODLAND HAWKS IN MAINE

Invustigaor: H. Devaul

,Mvisors: W. B. Krohn, Chairperson
W. E. Glanz
R. J. O'Cmnor

Maine D€partrn€nt of Inland Fisheries and Wildlife -
Endangered md Non-garc Wildlife Grants Program

Meine Cooperative Fish and Wildlife Resenrch Unit
Hewk Moutrin Sanctuary Association

(l) Estimsie the proportion of ar€s occupied by woodland hau& species in
comparable blocks of land representing different land use in Maine.

A) Provide field data from nofihern and central Maine for a coryarison with
previous md concurre,nt sMies in other esst€rn and midwestern locetions.

(3) Evaluate the usefulness of the survey technique using coryuler
simulations.

SCOPE: The strltus of breeding birds of prey in Maine is not well-knoum. Although tfu Atlas of Breeding

Birds of Mabu, 1978-1983 was recently conpiled @. Adamus, Maine Dept. Inland Fisheriee and Wildlife,
1987), and fslconers have knowledge of local populations, a systematic survey bad not been coducted prior
to 19t7. This projet was initiat€d to field-test the 'Area Occupied' n€thod (Geissler and Fuller 1987, pp.

533-538 iz Ploc. 1986 S€ct. Survey Research Meth., Arcr. Stat. Assoc.) of analyzing suwoy data from
areas reptrsentative of land use in Maine. Intensive commercial harvesting occurs over a large portion of
northem Maine, end land-use is gradually intensifying in southcentrd Maine, nodifying pot€nti8l brreding
habitnts. RspSors cbaracleristically have large home renges, are easily disturbed at the nest site, rnd ofteo
return 3o the sam nest or tract of land year after year. bnd-use practices and disturbsnc€ by humaos

influence the sritebility of an sr€t. It is iryortant to know how verious hnd uscs, particularly forest
rnenagemmt, affet the spcies coryosition of breeding birds of prey before large arcas arp so modified as

Coopcrators/
Projea
Support:

Objeaivus:
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to become unsuitable. A zurvey technique whic;h produces reliable resule is necessary to obtain this
informetion and 3o provide baseline dats for future moni3oring. The Area Occupied (AO) D€thod is
desigped for use with rare or unoommon species and has be€n usd with success in other east€rn 8od

midwestern locstions.

PRAIECT STATUS: All roquirenents for the degree of Master of Science (in Wildtife Managemt) were

coryletod in May 1990. An abstract of the thesis follows:
This project examined the relationship between communities of breeding woodland htu/ks and forest

manegement practices in 3 areas in ce,ntral Meine, and evaluated the eensitivity of an index of spocies

abrmdancc (aree occupied; Geissler and Fuller 1987) using coryut€r simulations.

Surveys for breeding woodland hawks were conductod in 3 aleas of contrasting landtse in Maine
(gnhgrvested, woodlot/agriculture, and comrercirl hsrvest). Forty stops in each of tbe unharvested and

comrercial berrrest erets were visited for 100 minutes lGll tines in 1987 (440 and 430 observation

periods, respectively), end 52 slops in the woodlot/agricultural area wet€ visited 13-14 times in 1988 (720

observation periods). Of the 8 hawk species polentially present, 4 (broad-winged (Bweo platypteru), red.

tailed (8. janaiensis\, red-shouldered (8. Iincatrc), and sharpSinned (Accipta striatus) hewk) were

observed in the unharvested area; 5 (broad-winged, red-tailed and sharpshinned hewk, Americen kestrel

(Falcv spatwrius), md northern harrier (Circw qanew) were observed in the commercially harvested area,

snd all S Oroad-winged, red-tailed, red-shouldered, sharpshinned, and Cooper's hawk (A. aoperii),
northern goshawk (A. gentitis), American kestrel, and northern harrier) occurred in the woodlot/agricultural

argg.. Buteos wene see,lr frequently enough to estimale the proportion of area occupied by each species.

Although not ststistically significant (P > 0.05), the abundence of Bweo spp. relative to lend-use parelleled

the pattern suggested by the literature. Speciatly, median estimates of proportion of arcs occupied by broad-

winged hswks and red-shouldered hgwks decreased with greater int€osity of land-use, while red-tsiled hgwks

were most widespresd in the commercially harvested area.

C;omputer simulations were used to evaluate the reliability (i.e., precision and accuracy) of the area

occupied tecbnique in a range of conditions. I determined the effect of actual area occupied' probability of
detection (D, and number of repetitions of a zurvey (number of visits) on the estimetes of area occupied. A
total of 336 copbinations of thc 3 paraoeters were us€d to ge,lrerate sighting data, which was then analyzed

by Geissler and Fuller's (1987) nethod. Resuls indicated that the Sechnique produces iryrecise r€sults

(i.e., wide confideirce intervals) rryhen P is low ((20%\ nd the species occupies < 25* of the area

srrveyed. Increasing the number of visits reduces the rninimum probability of de&ection necessary to obtain

the best possible estimste, but does not iryrove the precision of the estimato. Estimates of P for woodland

hawks in Maine (this study), New Yort (Jobnson 1989), and Indiana (lverson 1987) ranged ftom64l%,
with r modian of 16%. Maximum possible sample sizn depends on length of breeding season, and is

restricted by tbe survey protocol ss to time of &y and westher conditions. In Maine, 1Gl5 visits is the

likely maxinum. Simulation results indicate that when P : 16% aod lGl5 visits are made, estimetes

would likely be biased, and confidence intervals would be >5O% of the area occupied estimale, nalcing it
diffrcult !o delect differe,nces in actual area occupied. Suggestions for refinement of the method are given.

Invvstiguor:

,Mvison:

BIRDS OF MAINE'S PEATLANDS

S. S. Stochilell

M. L. Hrmter, Jr., Chairperson
R. B. Davis
W. E. Glanz
J. R. I-ongcore
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Cooperuors/
Projea
Support:

Objeaives: 1)

2)

3)

4)

Maine Ueeartnent of Inland Fisheriee rnd Wildlife
Signal Fuels, Inc.
Maine Chapler of The Nah're Conserrrmcy
Msine Laad Use Regulation Commiesion
Maine Departneot of Environmental Protoction

Id€ntify those species of birds thd inhbit Maine's peatlands.

Quantify the abundances ofeach species relative !o peatland vegetation
end hydrology.
Determine whether large, comme'rcially valuable peatlands differ in their
'v8lue' to wildlife from smallor, non{ommerpially valuable peatlands.

Derermine which of five avironnaental fsclors (foliqge height diversity,
area ofpeatland, peatland-foliage height diversity, type ofpeatland, and
peatland vegetation diversity) are iryortant in influencing bird species

composition, bird species richness, and bird density in peatlands.

SCOPE: Peatlends arE one of the last undisturbed ecosystems in the Northeast. Thus, the state

of Maine bas an uousual opportunity to develop a comprehensive plan for conserving Maine's peatlands.

However, beforp this project was initiatod, no surveys of the wildlife in Meine's peatlands bad be€o

conducted. Before issuing mining p€rmits or establishing peatlaod presewes, the state needs 3o know what
bird species depend on peatlands for their continued zurvival, if rny, md rhelher c€rtain species are

restricted to particular t)?es or sizes of peatlands.

lbis surdy relates the abundances and distributions of birds in eigbt Maine peatlands 3o peatland

vegetation, size, aod geomorphology.

PRAIECT STAITI,9: Birds wer€ censused in eight Maine peatlands of varying types and sizes during May
and June of 1984. Eight distinct vegetation types occurred in the peatlands. A variable-width transect

mcthod was used io ce,nsus birds and estimsts de,nsities from e modified Emlen method and the Fourier
Series Estimetor in program TRANSECT.

During the two-year study, 104 bird species were identifid. Bird species ricbness ranged from 48
to 8l per peetland and fron # tD 76 per vegetation type. Overall bird density rangd from 4 to 11 birds
per hs in each peetland, and from 3 to 19 birds per ha in each vegetation t1ae. Densities of each species in
each peatland rnd vegetation type were highly variable, and most species were shmdant in only a few gpes

of vegetation. Densities rangd from I 30 160 birds per 40 br, with the oommon yellowlhroat being the

most ahmdsnt species in 5 of 8 peatlands and 4 of 8 vegetation t12es.

Foliage height diversity (FHD, vertical heterogeoeity of vegetrtion) was the best prediclor of bird
species coryosition (BSC), bird species ricbness (BSR), bird species diversity (BSD), and bird density (BD)

in eight tlpes of peatland vegetation. As foliage height diversity increased, bird species composition
changed, species richnass increased, species diversity incressed, and density increased.

Neither t)?e nor size of a peatland affected species composition, richness, diversity, or bird d€nsity

in a predictrble psttem. Bird species richness in eight pcatlands was best related to the inte'racting variables

of peatlaad-FHD and PVD. Thus, horizontrl heterogeneity of vegetation seems to be es, or more, important

tban vertical vegetation structure in influencing BSR and BD in peatlends. The high number of ryecies
recorded in peatlands reletive to other habitats lends support 3o the hypothesis that parchiness, rather than

foliage height diversity, is most important in influencing bird diversity.

FWURE PIJNS: Revise and corylete thesis.
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ENERGETIC ASPECTS OF WOODCOCK HABTTAT USE DI]RING
TIIE BREEDING SEASON AT TIIE MOOSEHORN NATIONAL WILDLIFE REFUGE

Invastiguor:

,Mvison:

Cuperators/
Projea
Suppot'c:

W. M. VanderHaegen

W. B. Krohn, Cocbairperson
R. B. Oven, Jr., Cochairperson
F. A. Servello
W. E. Glanz
A. S. While

University of Maine
Maine Cooporative Fish and Wildlife Resear,ch Unit

U.S. Fish and Wildlife Service -
Nstioml Ecology Center, Fort Collins, CO.

Moosehorn National Wildlife Refuge, Calais, ME.
Penobscot Coug Conservation Association
Hirundo Wildlife Refuge
Taylor's Bait Farms

(1) Deternine and coryare vegetation and food availability at bardwood and

softwood sites used by woodcock.

A\ Examine micro-climate regimes and activity budgets of woodcock in
different cover qp€s.

(3) Docume,nt spring food habits.
(4) Use the ebove results 3o develop I spring energetics model.

Objeaive^s:

SCOPE: The Atlantic population of the American woodcock it 6.slining, and available data suggest tbat

hsbitat loss is the primary csuse. To reverse this decline, hsbitat protection and iryrovemt Programs
based on sormd biological data must be developed and implemented. Althougb a number of habitat nodels

heve been developed for woodcock on the breeding glounds, basic assumptions in these models remain

unlested.
The Moosehorn National Wildlife Refuge (NWR) bas a zubstantial population of breeding

woodc<rk, and timber mrnagenent on the refuge has created a variety of cover types available to northem-

breeding woodcock. In 1986, Patuxent V/ildlife Research C.enter and Moosehorn NWR began e four-year

shrdy io exrmine woodcock survival, productivity, and habitat use on the refuge. The large saryle of birds

thst will be radioed during this study also provides an oppornrnity to examine sPring hsbitat use from an

e,nergetic porspective. Results fron seversl recent studies indicste that spring is a critical period for
woodcock populations, yet the relationship between cover t5rpe, micro'climate, and woodcock activity has

not been examined.
h 1987, the Maine CFWRU and Moosehom NWR initiated I companion sn'rdy to exnmine

energAic considerations, including micro-habitats and activity budgets, influencing habitrt use by woodcock

on the breeding grounds. This study will examine micra'habitat use and activity budgds of' aod micre'

climate effects on, woodcock during eady spring through early sumrer. Theee dste, combined with
energetic studies on ceptive birds and supplemeirted by population data collected concurrently by the

Patuxent/Moosehom study, will provide a basis for modeling woodcock elnrergl requirements during spring

aod their relationships to bsbitat use.

PRAIECT STAWS: The third and final field season has been completed. A total of 297O hours of activity

dete and 1008 hours of concurrent microclimate &ta were collected on 13 radio-'tagged femeles. Eerthworm

densities werp monitored at sites used by radio-tagged woodcock and at reference transects. Eggs wcre
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collectod from radio-trgged woodcock for analysis of energy content. Twenty woodcock werp collectod for
analysis of cnergy r€sewes and early spring food habits. Metabolic trials with captive-reared woodcock
were corylelod and vdues obtained for strndard metabolic rate, lower critical teryereh're, apparcnt
netabolizable energy, and costs of activity and thermoregulation. Two papers were prepared for
presentation et the 8th Woodcock S;rmposium, to be held gt Purdue University, Lafayette, Indisns, 29
October - 2 Noveinber 1990.

FIITURE PIINS: Dala anelysis end dissertation pr€paration are rmderway. Chapter I hss b€€o drafted and

is being review€d; 2 urlrre chapters are planned. Target date for project complaion is Mey 1991.

Inwstigator:

.4dvisors:

Cooperuors/
Projea
Suppott:

Objeaivu:

FALL SURVTVAL AND RELATIVE PRODUCTIVTTY
OF AMERICAN BLACK DUCKS

Charles G. Kitchens

Jerry R. I-ongcore (Field Advisor)
(Gr8du8te committee to be established)

U.S. Fish and Wildlife Service
University of Meine

To evaluete the use/importsnce of maneged wetlands by radio'marked black ducks
at Missisquoi National Wildlife Refuge.

M. El Henzaoui

J.A. She,lburne, Chairperson
R.B. olveo, Jr
J.B. Dimond
J.B. Longcore

U. S. Department of Agriculture, USAID

SCOPE: Nearly 70 hatching-year (IfY), female bleck ducks will be equi@ with trensmitters in late
August-early September and treckd until they migrate to determine how iryortant refuge impoundments are

during day md night and beforp and efter hunting sesson @mmences.

PROJECT STATUS: Logistical and financial planning have bm coryleted md field work will begin in
mid-August 1990.

A STTJDY OF ECOIOGICAL VARIABLES, AND MANAGEMENT
APPROACHES TO ENHANCE WATERFOWL USE OF THREE

PEATLANDS AT PETIT MANAN NATIONAL WILDLIFE REFUGE

Invvstiguor:

r6vbors:

Cooperuon/
Projea
Suppott:
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Objeaivvs: 1) Determine and map vegetation communities of three pestlsnds st Petit

Manan NWR, including the ratio of vegetation and wet€f, interspenion.
2) Coryare vegetation cbanges using aerid photographs in each peatland

between 1974 and 1990.

3) Document and recommend maoagement tecbniques to iryrove waterfowl

habitat within each peatland without encroeching on the ocologicel

uniqueness of these ecosystems.

SCOPE: Pestlands constitute an iryortant habitat for wildlife spocies, particularly waterfowl. Evidently,

changc in vegetation succe66ion and waler qurlity qrirhin peetlands csa hsve proformd effects on hebitat

qrrality end therefore ie use by wildlife. Tbe interspersion of wgter and vegetation hss been zuggestod to be

the major featurc influencing waterfowl abrmdance and diversity.
Apparently, two of the three peatlands st Petit Menrn NWR do not constinrle zuitable hgbitats for

black ducks or other wildtife species. Management practices based on flooding the existing vegetation
yithin the two peatlands have been initiated to rcstore the habitat for wildlife, particularly black ducks.

The refuge is in the process of collecting information regarding wildlife, their hgbitsts md
vegetation cbanges. This shrdy seeks to provide baseline data regarding vegetation cbanges betrveen 1974

and 1990 rs well as other environmental factors operating in this ecosystsm. finqlly, management practices

which can be iryleneirted in order to €nhance the black duck populatio,n without harning the uniqueness of
such environrneirt will be documented.

PROIECT STATUS: Field work was initiated in Jrme 1990. Vegetation communities werp mapped from

aerial pholographs and ground tpthing. Transects were e.stablished in differe,nt habitat typ€s.

FUnlnn PLINS: Further field work is ptanned for the summer of l99l to gather more data on vegetation

coryosition, water quality and habitat use by black ducks and other wildlife species. Data analysis will
begin efter the second field season.

BREEDING ECOLOGY OF GREATER SCAIJP
IN THE SAINT JOHN RIVER VALLEY, NEW BRUNSWICK

Invvstigator:

Mvison:

Cooperators/
Projea
Suppon:

Objeaivvs:

D. H. Kusnierz

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

North Americsn Wildlife Formdation (Delta Waterfowl and Wetlands Research

Station)
New Brunsqdck Department of Natural Resources and Energy

l) Identify hsbitst cbsrecleristics of nest sites selected by femele Gfeater

sc8uP.

2) Determine the effects of nest initiation dare and habitst characteristics on

nesting srccrsss.

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

4) Detennine food bsbits md bsbiter use of juvenile Greeter scsup.
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5) Determine if eye color can be usd to derernine age of femele Greater
8c8up.

SCOPE: U. S. Fish and Wildlife Service surveys indic8te tbat scaup breeding popula,tions sre et en dl-tine
low, yet the breding biology of gr€ater scaup in North America still remains unstudied. Tbs vast majority
Q5%) of nesting occurs in remote arpas of Alasks. However, an islend nesting colony uns discovered in
1984 wirhin a traditionsl spring-fall stagng area of the Saint John River. This study atteryts to determine
what requiremts arc nooessary 3o nrccessfully establish r breeding colony of greater scaup. The study will
provide the fir$ ind4th insight into the nest site hbitat eelection, incubation behavior, and juvenile feeding
ocology md habitrt use of greater scaup in North America.

PRAIECT STAITIS.' The first of nvo field seasons hss be€n complaed. Hens begaa nesting in mid-June as
the naler levels rrcedod. Approximately l3Gl60 scaup nestod. Ilsbitrt cheracteristics, including soil
moisture, vegetative cover and height, and distance to wster, edge and larid colony werre measur€d at IOO
nests and 120 randon sites. Fifteen he,ns were captured at night using dip nets and nest traps. Eye color and
weight were determined and leg bands were attached prior !o release. Recorders were placed at 7 nests to
mmitor incubation behavior. Observations were made from a blind to exemine scaupgull inleractions when
brcods dispersod from the islands. Surveys from fixed wing aircraft and boas werp conducted to ide,ntiS
habitats used by broods. Habitats were sampled to quantify physical characteristics including waler depth,
foods evailable rnd vegetation t,"es. In addition, 8 juveniles were collected to identify foods consud.

FWURE PI-INS: Similar data collection will continue in 1991. In addition food ilems will be ""qlyzed !o
determine elrretg1l aod prolein conlent.

APPLICATION OF SATELLITE DATA TO QUANTIFY NEOTROPICAL
HABITAT FOR MIGRANT LAND BIRDS WINTERING IN BELIZE

Investiguor:

,Mvisors:

Coopaators/
Projea
Support:

Objedivus:

J. P. Spruce

S. A. Sader, Chairperson
K. B€ard
T. B. Brann
M. L. Hunler, Jr.

U.S. Fish and Wildlife -
Patuxent Wildlife Research Center

University of Maine -
Department of Forest Manageme,nt

l) Apply computer-aided processing of satellite data 30 quantiry the exlent of
hsbitat types for wintering neotropical nigrants in two Belize study sites.

2) Develop a habitat classification approach suitable for large scale, regional
applications done on an operational basis.

SCOPE: Humrn-induced babitat change is occurring througbout the tropics, and the inp8ct of land use
cbange on migratory land birds is believed !o be significant yet difficult to quantifr. Evaluatim of habitat
avaihbility and use by migretory birds wintering in tbe Neotropics is being done using &te from satellite
remte sensing and field suryeys of bird hebitat use. This two-staged approach ellows a mthod to estimete
regionrl tr€nds in bird/habitat sssociations, and is less expensive to apply regionnlly, coqored to grormd-
besed nethods.
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PRAIECT STATUS: I-andsst Thematic Mapper sat€llite dsts bss been processed for two sutdy sites in
southern Belizr, to produce htbitat t,?e maps, geo'referenced to the UTM map projectim. A strndard

hbitrt classificrtion scheme and color table has been developed and applied to each classification.

Assortd maps and air photos have been acquired to aid in hbitat clessification and anelysis. Hsbitct
clgssifrcstions ere being modifid on the basis of knowledge gained from field visits and tbe interpretation of
air photos and naps. Additionsl air photos are being obtained from the British Royd Air Force !o aid
classification sccurscy assessment. Spnrce speirt a weelc in January 1990 with U.S. Fish and Wildlife
Servico co'investigators in Belize 3o field check bebitat classificstion image end locale repreeentntive areas to
field saryle for bird identification and banding.

FWIIRE PLTNS: A progress report to the U.S. Fish and lVildlife Service was zubmittod S€ptember 30,

1990. The project will probably be expanded to include s third field site in northwestern Br;lizr to allow
field srnpling of babitae in the subtropical moist forest. Spot srte[ite data will probobly be acquired for
the new site. U.S. Fish and Wildlife Service co-investigalors will estimate bird use of babitat for ell Belize

study sites after the l99O'91 field season.

WIIDLIFE RESOT]RCES - OIIIER, TIIAN MIGRATORY BIRDS:

REPRODUCTIVE BIOLOGY OF FEMALE FISHERS
IN SOUTHCENTRAL MAINE

Investiguor: T. F. Paragi

FieW
Assistans:

, dvkors:

Cooperuonl
Projea
Suppott:

Objedivw:

S. K. Crowley
T. P. Hodgnan
E. A. Pfalzer
M. L. B. Summers

W. B. Krobn, Chairperson
J. R. Gilbert
W. A. Halteman
D. J. Hanisoo
K. D. Elowe, ExOfficio

Maine Oepartrent of lnland Fisheries and Wildlife
Maine C-ooperative Fish snd Wildlife Research Unit

(1) Estimate the proportion of females gving birth and sverage number of
young produced per zuccessful female.

(2) Develop and evaluate indices to reproduction and recruitnent.
(3) Examine denning and postrveaning biology of fisher families from spring

to eady fdl.

PROTECT STAITIS: All requirements for the degree of Master of Science (in Wildlife Managemt) were

coryletod in August 1990. An abstract of the thesis follows:
Tho rcproductive biology of 12 radio+otlared female fisbers (Martes Pcnlrlnti) )2-yrs-old (edult)

was studied from Febnrary 1984 to December 1989 in a 600 km2 study area in southcentral Maine. Twelve

adult females were monitored, T for )l year, for 25 fisher-seasons (season = March-June). Estineted
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uAelpiqg &tes (z = 12 litters) wer€ 3 March-l April (median : 2l March, interquartile rlnge = 14'29
March). Uee of nstsl d€os tJpically bgaa during mid-lat€ March and ended during early Jrme. Kits
generally stayd qrirhin tbe mother's hom range until being trappd in November (l nele) or diqpersing in
January (2 feneles). Intensive during 1988-89 causd femeles to mve kits mre often thm
during 1986-87, but no kits were abandonod.

All nstsl dens occurred in tree cavities (z : 33). Hardwoods conposed 94% of the dens exsnrined,
1985-89, with aspens (Popuhts spp.) accounting fot 52% of all den trees.

Anntral nte of natal dmning by edult females everaged @% Qange (Fl00%). Five litters in natel
dens averagod 2.0-2.2 kits per female, 1988-89. Survival rare of kits from cs. 6 weeks util lare October
wss I minimum of 0.6. Estinsted rere of fdl recmitmeirt was 0.7-1.3 kits per femele, zub*antially less
thqn owlation nlte (3.0 ova per female > I yr).

Proportion of adult females with placental scars (75fr, n = ?.O fisher carcssses from central Maine,
1988-89) more cloaely coneponded to annual denning rates (60%) thsn did occurr€nce of blastocysts in
carcasses of females |l-yr-old (85%, n = 4l), zuggesting that inplantation ra0e is l€ss rhrn ornrlation or
fertilization rates. Teets on female fishers thrt zucklod yotmg (z : 7) were larger than thoee on s female
that hsd not zuckled yormg, that the proportion of adults with enlarged teats could be an annual
index to the proportion of females raising young.

Averege mnual survival rato was 0.69 (95% CL; 0.54,0.88) for females Zl yr and 0.19
(0.08,0.47) for juveniles of both sexes. Average annuel fdl recruitnent needed iq maintain the population
(2.1 kits per female) was gr€aler than the observed rate (0.7-1.3), zuggesting e population decline. Annual
estimstes of population increment were ( 1.0 except when annual survival of females ) I yr was 1.0 in
1986. Catch per unit effort for Seplember€ctober livetrapping (1985-89) and catch reles of zuccessful
trappers (1977-E8) were consisEe,nt with the estimated population docline. The fisher harv€st in southcenhal
Maine should be rcducd to allow population reoovery.

A SURVEY OF METASTRONGYLID PARASITES IN MAINE CERVIDS

Investiguor: B. A. Bogaczyk

Advison: W. B. Krohn, Co{hairperson
H. C. Gibbs, Co{hairperson
R. L. Dressler
M. A. McCollough

Cooperuors/
Projea
Supptt:

U.S. Fish and Wildlife Service -
Washington Office

Maine Departme,nt of Inland Fisheries and Wildlife
Msrine Caribou Transplant Corporation
Maine C-ooperative Fish and Wildlife Research Unit

l) Determine if woodland caribou held at the University of Maine harbor
Elaphostrongyhts emi or other mtastrongylid parasites.

Objeaiws:

2) De0ermine if the nematode muscleworm, Parebphosnongyhts andersoni,
is present in Maine's white-tailed deer.

3) Assess the stste-wide prevalencc of the nematode brainworm, P. tenuis, in
Maine's while-tailcd deer.

PRAECT SA?US.' Atl roquir€D€nts for the degree of Masler of Science (in Wildlife Management) were
completed in August 1990. An abstract of the thesis follows:

Five species of metastrongyloid (Nenatoda) parasites are knonm to infet cervids of North America.
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These parasites csn be letbal in sberrant cervid hosts and thus sre of concern. The purpose of this study was

to investigate the occurrence and distribution of thrpe of these parasites (Elaplnstrongyhu mvi,
Parelaphostrongyhts andcrconi, and P. renric thst poterntially infect Maine cervids.

E. ervi, known to occur in caribou (Rangifr tarandw\ of northcentral Newfoundland' csuries

nanrologic disease in caribou, rxxlse (Alcet alces) and possibly white-taild bt (Ofuoibus virginiants).
Twenty-two woodland caribou brought !o Maine from southeastem Newformdland for r reintrodrrction

atteryt in December 1986, end their progeny were tested repeatedly for infection by E. eni by examining

feces for first-stage larvae (L,s). Baemann analyses faild to reveel metastrongyloid Lts in ceribou held at

the University of Maine.
Heods from 679 M collected througbout Maine ftom November l98E through November 1989

werp exemined for P. tenuis. Deer age (P < 0.001) and interaction of age and collection yesr (P < 0.001)

were associatod with percentage of deer infected (i.e., prevalence). Prwdeoce increased with age and wss

gleater in fawns during 1988 (66%, n : 87) than 1989 (23%, n :73, P < 0.001). Prevdence did not

vary by yeer in older () I yr old) animals (85%: n = 519). The number of worms per infected deer (i.e.,
intensity) increased with deer age (P = 0.032), averaging 2.5 (SD : 2,8, n : 72) in farrms ve$us 3.9 (SD

: 3.1, n : 379) in deer ) 1 yr old. Deer density was not associated with prcvalence (P < 0.05) or
intensity (P < 0.50) of infection. L,s werc not always found in infected deer. Prevalence in heads and

fecal samples from 42 deer werp 73* md 44%, rpspegtively; reasons for the discrepancy are discussed. No

differences in prevalence (P = O.27), inteNrsity, or geographic distribution of P. tenuis were evident wheir

data were comparcd !o a P. lenris zurvey done in Maine from 1968-1970.

Backstrap muscles from 42 Maine while-tailed deer wer€ examined for the nematode parasite P.

andcnoni. No adult worn$ were formd. Calculation of a prevalence rate based on the Poisson

approximation of a binomial distribution indicated that the true rate could have been between 0.0 and ll.9%
(99% C.I.). Given thet prevaleirce documented elsewhere ranged ftom2l'77%, I conclude thst P.

andersoni probably does not occur in deer from central Maine.

A female moose calf, displaying tameness indicative of infection by P. tenuis, was anthmized and

four adult P. tenuis werp found in the cranium. Baermann analysis of feces rEvealed first-stage larvae

indistinguishable from P. tenuis (4.4 larvae / g feces). I zuggest the parasite completed its life cycle in
aberraot host, but completion of the life cycle in rxx)se is not widespresd in Maine (McCollough end

Pollard, Univ. of Maine, In ptep.).
Further r€sesrch of metastrongyloids should be directed toward uderstanding their tralrsmission

biology and the ecological factors affecting it. Additionally, methods are needed to id€ntify first-stage

lanrae, such as DNA fingerprinting, and determine €xposure of cervid hosts to meta.strongyloids by

developing serologic tests.

HABITAT USE, FALL MOVEMENT, AND DENNING ECOLOGY
OF FEMALE BLACK BEARS IN MAINE

Investigator:

,Mvisors:

Cooperuorc/
Projea
Support:

Objeaivvs:

R. L. Schooley

W. B. Krohn, Cochairperson
G. J. Matula, Jr., Cochairp€rson
W. E. Glanz

Maine De,partm€ot of Inlaad Fisheries and Wildlife
Mclntire-Stennis

(l) Coryare bsbitst use, fall movements, and denning smong female black
bears from 3 dissinilar study areas in Maine.
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Q\ Determine what charecteristics of tolereat hardwood stands in northem
Maine are correlatod with use by fenale bears during the fell.

PRAIECT STATUS: All roquirements for the degree of Master of Science (in Wildlife Management) were
complefed in August 1990. An abstract of the thesis follows:

I studied hsbitst use, fall mvements, and denning ecology of femsle blsc& b€ers (Unsus
amticaruts) on 3 study areas in Maine with different topo$8phy, forest compoeition, and land use. I
prinarily enalyzed dare from 88 femsles radiohrcked from 1986-88 by the Maine Departmt of Inlsnd
Fisheries md Wildlife.

T€sts with 27 strtionery radio collers indicstd pilots efiibitod obeerver bias whea classifying
habitst from aircraft, so I excluded several bsbitat variables from analyses rnd usod broad€r forest types.
Observer bias csa be reduced by rninimi2iag num$66 of obeerrrers, establishing Erantitative crit€ria for all
variables, desigEing effective field sheets, md standardizing observers' estimgies with control si!e6.

In Spectacle Pond study area, bears used hardwood stands more tban expectod during fall when
(Fagus grandifolia) were shmdant (1986 and 1988); bears used softrvoods near riparian areas

more than expected when beechnuts wer€ scarce (1987). In Stacryille study area, bears slso werc located in
har<twogds less during fall in 1987, but evidently shiftd use nesf, agricultural fields instead of ripriao
afess. In Bradfofd study area, beech was less comnon, habitet was ml€ div€rse, and habitat use by bears
during fall did not vary annually. Bears used hardwoods, softwoods, and bogs as expected. In all i areas,
bears rarely were locatod in open forests.

The meaa nsxirnun distance tbat besrs traveled away from sumnrer renges during fsll did not differ
smong years (1986-88) within study areas. Fall movements w€re gr€ater for bears ia Stacyville (r : 19
bear-years, modian - J.J tm) than SpoctaclePond (n = 52, median = 1.3 km) and Bradford (n = 28,
modian : Q.! lrm). Differe,nces in fall movements among study areas reflected distribution of eveilable
food. During 1985 end 19tt, bears in Stacryille tlpically mved long distances (>7.2 tm) to areas where
northen hardwoods werc oomrpn.

Ninety-three percent of winter dens (z : 90 bear-years) were within or near (Sl.O km) sunmer
ranges. In sll 3 study areas, ground dens under windfdl tr€es wer€ used most ofton, there were no
differences between netel and non-natal dens, and nriteble den sites were abundsnt. Most bears €nter€d d€ns
during Oclober or November md emerged during April (range of den period: 134-lg7 days). In Spectacle
Pond and Stacryille, mean dstes of den €ntry for bears werp about I month lat€r in 1986 and l98E than
1987. Dats suggest this 2-year patlern in den eotry occurred for at least ll years. Den entry dares for bears
in Bradford wete morp consistent smong years. Weather patlems did not explain ennual variation in den
entry dales, and I zuggest timing of den entry reflected variation in food availability. Pregnant bears teNded
to enter dens earlier tban otber females and I hypothesize tbst pregnant femsl€s den after reaching a weight
necessary to reproduce. Mean dates of den erDerg€Nrce did not differ among reproductive classes, and
ernergence wes Dost related 1s timing of snow melt.

Spatid and lemporal patterns in hsbitat use, fell movements, and tining of den eotry indicated
beechoug werc an iryortant resouroe for bears. Northern hsrdwood stends should ge mnnrged !o retain
mast-producing beech trees.

Invcstigator:

.Mvison:

POPI]LATION DYNAMICS OF PACIFIC WALRUSES

S. Hills

J. R. Gilbert, Chairperson
W. E. Glanz
W. A. Halleman
M. L. Hunter, Jr.
W. B. Krobn



Cooperatort/
Projea
Suppott:

Objeaivvs:

U.S. Fisb and Wildlife Service '
Al8sk8 Fish and Wildlife Researc'h Crnttrr' Anchorage, AK.

(l) Techniques dwelo,pment and ovaluation:
a) A&pt existing sstellite telenetry Sechnolog;l to wrlnrs'

including packagrng, sensors, and attachment procedures.

b) Develop immobilizetion techniques for wdrus m pack ice.

A\ Determine tbe effect of be.havioral pott€,rns of walruees (herd coryosition,
distribution, movements and behrvior) on the existing populetion

estimales.
(3) Determine the distribution aod movemts of walnrses rplative to pack ice

distribution, bathymetry, and other environmtel psrareters.
(4) Eveluate the past oeruiuses of walruses in relation to the dishibution

information collected on objectives 2 snd 3.

SCOPE: Existing welrus population estimales fail to account for herd composition, mven€nt, distribution,

and behavioral pstterns. Sanpling effort is shsrd by the U.S. and the U.S.S.R., and populetion estimates

are atteryted on@ every five years. Saryling effort currently tacks coordingtion and design and, therefore,

lacks credibilig; results arp limited to determining overall population trend. Adaptation and implementation

of avsilable ssfe[ito telemetry techniques !o walnu will polentially sddr€ss the majority of the problems

associated with current estimales, and thus help 3o provide a Eore reliable data base fs1 rnansgem€nt.

PRAIECT STAZTIS: Fifteen adult male walruses in Brislol Bay, Alaska, were fitted with radio transmitters

in May and June, 1990. Nine had both satellite and conventional VHF transmitters; six hsd VHF

transmitters only. Although previous versions of the satellito transmitter worked for only a few weeks,

seven of nine frmctioned 3-4 montbs, one w8s shed 2 months after attachment, and the sslfwater spilch on

one never worted properly. The last sstellite tag sto@ traosmitting on JD 320 (16 Novenber) although

data continue to be received intermitt€otly. Observers at Rormd Island (Alaska De,pt. Fish and Game) and

. Cape Pierce (USFWS, Region 7) monitored the heulouts daily for 121 and 154 days, respectively. The

coast of Bristol Bay from Port Moller to Chagvan Bay was flown seven tires tbrough the end of Seplember,

eod the north portion of the Bay wes surveyed three norp tines in October and November.

A paper on chemical immobilization of Pacific walruses is ready for internsl FWS revie\il before

being zubmitt€d to the Journal of Wildlife Disesses. The note on the prelininary mtDNA analysis done in

1988 hss been accepted with revisions by Marine Mannal Sciencc.

FW(IRE PL/NS: Data aaatysis is continuing in anticipation of a dissertation snd manuscripts being

coryleted in the spring of 1991.

POPIJLATION ECOLOGY OF FEMALE BLACK BEARS IN MAINE

Investiguor:

,4dvisorc:

C. R. Mclaughlin

R. J. O'Connor, Co(tairperson
G. J. Matula, Jr., Cochairperson
W. A. Halteman
D. J. HalTison
W. B. Krohn
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Coopaatorc/
Projea
Support:

Objeaivus:

Msine Oeeartment of Inland Fisheries aod Wildlife

1) Describe the zurvivd, focrmdity, end populatim deosities of female black
bears living in MDIFW study areas from 1982-1990.

2) Assemble the above pararcter estimales inSo a predictive population
model.

SCOPE: Tbs black b€ar bss evolvod into an iryortsnt trophy big-gaoe species in Maine, with considerable
public int€rest in the welfare of the resource. Since 1985 Maine D€eartmt of Inland Fisheries snd

Wildlife's (MDIFW) bear menngernent goal h8s b€€n !o meintain 1985 levels of bear distribution and

abundance (21,000 b€ars).
Increasing hervest pr€ssur€ and changing habitat conditions necessitete cereful monitoring of the

State's bear population to meet managernent objectives. Greater knowledge of population dynamics is
needed to reliably assess iryac1s ef mnnqgenrent actions and habitst slterations on the bear resource.

This research is designed !o document age-spocific survival and fecrmdity of female besrs in Maine,
aad describe their population dynamics. Of particular inlerest are the inpacts fluctuating fsll food supplies

and hrmting harrrests have on the growth rate of female bear populations.

These relrtionships will be investigated using a compuler model based upon parameter estimales

from field dsta. The nodel should improve prediction of population responses to management actions and

hlbitat changes. It may dso enhance MDIFW's ability to monitor the State's bear population. Model
construction and testing will include extensive sensitivity analysis, which should provide insight into the type

of date neoded, and required precision in &ta collections for reliable monitoring of population paranet€rs.

The model should also become a vehicle for developing and testing strtewide population mitoring
tocbniques. Obaerved changes in population status of bean living within MDIFW study areas will provide a

basis for evaluating hervest-related monitoring tecbniques. The model could be usd !o further lest the

sensitivity of new monitoring techniques over a wide range of population conditions.

PRAIECT STATUS: Initial anelysis of accumulated population date is complete, producing population
parameter values required by the model. Construction of the coryuter nodel has begm, eryloying
QuickBasic.

FATURE PL/NS: The coryuter model will be constructed utilizing dsta from the Spectacle Pond sres in
northern Maine. Initiel nodel stnrctur€ will be a simple kslie matrix design, using existing estimates of
survivd and reproduction. Dynemic-modeling concepts will be incorporated zubject to favorable evduation
early in the modeling process.

Sensitivity analysis will evduate changes in model output with changing parane0er values, and

indicste needed precision of input deta. This analysis will utilize large numbers of sinulation runs with
progressive alterations of paraneler values. Comparisons of simulation resule should id€ntify and quantify

the model's sensitivity to variation in paraneter values. Additiond corylexity (i.e., stochastic effects end

bebsviortl influences) will be incorporatod into the model structure, with progressive se'nsitivity aoalysis as

appropriate.
Sensitivity analysis should dso belp identify mininsll acceptlble saryling intensiti€s for population

parsmet€rs. After the model is refined using Spectacle Pond data, it will be tested by starting with datc

collected on the Bradford study area in ceirtral Maine. Conparisons of model output to observed cbmges in
population dynamics on the Bradford sres will be made, end if further model refinement is required' date

from the Stacyville study area (northceirtral Maine) can be utilized for firther iesting.
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Investiguor:

.4dvisorc:

FieA
,4ssMants:

fuperatorsl
Projea
Suppott:

Objeaivvs:

HOME RANGE CHARACTERISTICS AND HABITAT USE OF PINE MARTEN

D. Katnik

D. J. Ilerrison, Cheirpenon
B. Griffith
G. L. Jacobson
K. D. Elowe, Ex€fficio
S. A. Arthur, Ex0fficio

T. P. Hodgnan
S. S. Sherburne
G. Hayes
T. F. Foster
K. McGinley
J. P. Sincage

Mclntire-St€onis
Maine Departnent of Inland Fisheries and Wildlife
Departme,nt of Wildlife, University of Maine

l) Documeirt seasonal, age.qpecific, and sexual differences in home range

size and core af,ea use by pine marten.
2) Assess exletrt of spatid and temporal home range overlap smong marten

as influencod by sex, age, and seesoo.

3) Determine influe,nce of cover tlpe, croum closuf,e, sverage tree height,
distance !o edge, and shape and size ofbabitat blocks on marten brbitat
selection.

SCOPE: Trapping aod timber harvesting are potentid factors influencing mgrten tbroughout

northern Maine. This furbearer is higbty sought by trappers beceuse marteNl are easy to capture and their
petts are vgluable relative !o most other furbegrers. Extensive clearcuts are replacing Dsturp softwood

stands, while expanding road networts are increasing human access to previously rctrxrte areas and

potentially unexploitod marten populations.
Unfortunately, a lack of information on home range size, home raage overlap, and hebitgt use of

merten is preveirting rpliable estimgtion of population levels and carrying capacity. The goal of this study is

to provide information thet can be usd by nanageme,nt agencies to set accepCable harvest levels and to
predict the effocts of ahernative land-use practices.

PROJECT STATUS: Thirty-five (16M, l9F) marlen were radio+ollared from May 1989 through October

19t9, aad 3 (ntt,lF) Esrten were ear-tagged. Over 700 relocations werp obtained by ground rnd aerid
lelemetry. Tiventy-one Earteo (12M, 9F) werp harvested by trappers.

TWenty-six (14M, f2F) edditional marten were radio-collared from May 1990 through S€ptember

1990. No animals nr*d in 1989 were recaptured. Over 1,000 relocations bave been obtained by groud
and s€risl telerctry.

FWT RE PLANS.. Twelve (6M, 6F) additional animals will be radio-collared in Ocsob€r 1990. Daily
relocations will be obtsined through December 1990. Spatial and habitat qnalyses will be conducted from
January through Jrme 1991. The expected date for thesis completion is August 1991.
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OCCTJRRENCE, DISTRIBUTION, AND SPATIAL INTERACTIONS
AMONG MAMMALIAN CARNTVORES IN ACADIA NATIONAL PARK

Inwstigaton:

Cooperuon/
Projea
Support:

Objeaives: l)

2)
3)

4)

D. J. Harrison
L. Winter

U.S. National Part Service -
Acsdh National Prrt, Bsr Harbor, ME

Regional Office, Boslon, MA.
University of Maine -

OAaanent of Wildlife

Determine the presence or absence md distribution, where appropriate,
of breeding of coyotes, red foxes, bobcsts, md fishers.
Document habitat use and food habits ofcoyotes and red foxes.
Assess the influence of coyotes on spatiel distributions aad densities of
red foxes.
Provide beseline &ta for future assessnents of terr€strial rrqmrnels in
Acadia Natioml Pa*.

SCOPE: Acsdis Nationsl Parlc on Mount Desert Island (MDI) provides habitrt for mannalinn predators
including coyoles (Canis htrans), rod foxes (Vulpes vulpes), bobcals (Fetis fius), and fiSers (Mattes
penn rti). Basic information regarding the occurrence and distribution of these species is lacking. All four
predaSors share a @rnrnon, finilc resource bose, resulting in polential for interspecific competition. Major
prey species of each of the four predators consist of mrnmalian herbivores.

The reent establishmt of coyotes on MDI may result in changes in populations of red foxes,
snowshoe hares (I27rc atnericanus), and white-tailed deer (Odooileus virginianw), and may decrease the
potentid for bobcet and fisher populations to expand on the island. Changes in the predator commrmity may
also result in behevioral changes that may necessitale rnrnrgernent rction. f imited poleiatial for coyole !o
disperse from MDI, in conbination with high deer densities, may leod to 6e establishmmt of atlpical group
sizes and compositions

The broad-bas€d ocological study includes snow track surveys, sccnt-post sunreys, vocelizstion
suneys, live-trrpping and radio telem€try, hsbitst coryarisons, and food habitat analyses. This study is
being conducted concurrpntly with a study assessing the effects of snoqruhoe hare snd white-tailed deer on
plant zuccession in Acadia. Together, these studies will provide corylementary information on the
rnarnmalian commrmity and its influence on nahrral systems in Acadia National Part.

PRAIECT STA?ZI.S: Field work was completed on 3l July t990. Overall, 12 coyotes and 14 rod foxes
were radio-tracked etrd mor€ than 2,000 radio locations were obtainod. One hundred km of mow tracking
tlrns€cts' 100 honl survey stetions, end 4m scent-post stations were surveyed to assess the distribution of
mqmm{li8n predalors in Acedia National Perk. Feces from coyoles (z = l7l) md red foxes (n : ll0)
werc collect€d and aaalyzd for percent oocurrpnoe of prey remains.

FWURE PLT|fIIS: Ilabitat analyses are being corylaed during fell 1990. A find project report will be
completed md n$nitted !o the National Part Service by 3l December 1990.
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INFLIJENCE OF BROWSING BY WHITE-TAILED DEER AND SNOVTSHOE HARE
ON VEGETATION AT ACADIA NATIONAL PARK

Investigator: M. Sa€ki

,4dvison:

Cooperators/
Projed
Suppot't:

D. J. Harrison, Chairperson
F. A. Servello
W. E. Glan'
G. L. Jacobson

U.S. National Park Service -
Acadia Nstional P8rt, Bar Harbor' ME
Regional Office, Boston, MA.

University of Maine -
Oepaament of Wildlife

1) Qusntify browse availability in differe,nt hsbitst t,"es in Acadh National

Park
2) Quaotify browsing inteosity of white-teil€d deer aod mowshoe hare

among differeirt babitat types and plant species.

3) Coryare browse availability among burned and unburned areas.

4) Chsracterize srccession as influeirced by fire and the browsing hebits of
deer and bare.

5) Assess and coryare nuhitional condition of deer among different bsbitats.

Objeaives:

SCOPE: White-tsiled deer and mowshoe hare 8re the major herbivores 8t Acadis Nationnl Psrt (ANP).

This part totals approxirnately 16,000 ha on Mt. Desert Islsnd (MDI) md Isle au Hgut (IH). In 1947, t
wildfire burned 6,880 ha on the esst side of MDI, wheress most of the west side end IH were unburned.

Following the fire, populations of these herbivores increased substantialty in the burned areas. This study

assessed the influence of browsing by these herbivores on post-fire succession in ANP.

Browse availability-utilization for white-tailed deer (Bsird 1966, Mcl-aughlin 1968, Gilbert and

Herrison 1982) and for snowshoe harc (Gilbert and Harrison 1982, Final r€Port, Contact CX160O"84045'

USDI, Netl. Pa* Serv., North Atlantic Reg.) and for snowshoe hars (Gilbert and llarrison op ctthubm'
previogsly studied at ANP. This project serves 8s a follow-up shrdy of browsing by c/hite-taild deer and

snowshoe ha3e. Vegetation was surveyed along permanent trensocts and within pernanent exclosures to

estimrte utilization and evailability. Population levels of herbivores were assessed by relative abundance of
tracks and pellets along zurvey lines. Nutritionsl condition of the deer was assessed by fecal nitrogen levels

during late winter.

PRatEC? STATIIS: Approximalely l0O km of permanent trans€cts were established for winter track zurveys

and vegetation plots. Snow-tracking surveys were coryleted during the winters of 1988, 1989, and 1990.

Two hrmdred fifte€n vegetation plots (2 mx?S m) on MDI snd 17 plots on IH were enrveyed during

summer 1989. Surveys included stem @unts, twig cotmts, and disneter et the point of browsing for

selected browse species. Biomsss browsed was estimated for key browse species using regression analyses

obtained from clipped twigs. Deer and here fecal peller groups were elso counted vithin all plots.

Vegetation invenlory on four exclosurps on MDI and two exclosures on IH was coryleted during

summer 198t. Two control plots wele dso invenloried for eech exclosure. An exclosur€ was constnrcted

within active besver hrbit&t on MDI, and a basoline vegelation inventory was completod m this site and on

two adjacent cmtrol plots during summer 1989.

F€cal grcups of deer were collectod on MDI (n = 1170) and on IH (z = 360) during hte winler

1990. Fecsl crude protein (Ir€rc€nt dry matter of nitroge,n x 6.5) levels were qnnlyzed aad coryared



Caoperaton/
Projea
Support:
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smong areas with different fire hislory and browsing inteosities.
Browsing int€nsity ofdeer and hare probably d€cr€ased since the last survoys i! 1980. Tbe resule

of vegelation suneys and fecal nitrogen anelyses suggest thst the doer population at AI.IP is below
nutritional carrying cspacity.

FWURE PLINS: The thesis and final project report will be coryleted by Decenber 1990.

RELATIONSHIP OF BEAVER MANAGEMENT AND WATERFOWL PRODUCTION
IN SOUTHCENTRAL MAINE

Inlestigator: T. C. McCall

,4dvisors: R.B. Orven, Jr., Chairperson
D.J. Harrison
W.B. Krchn
W.A. Haltemsn
J.R. Longcore
P.O. Corr, ExOfficio
K.D. Elowe, Ex€fficio

Mclntire-Stennis
Hirundo Wildlife Trust
Maine Cooperative Fish and Wildlife Research Unit
Maine Departnent of Inland FiSeries and Wildlife
Maine Trappers Association
National Rifle Association
Penobscot CouB Conservation Association

(l) Determine the yearly density of beaver on I trapped area 8nd rn a^res

recently closed to trapping.

@ Conpare the number of wetlands and surface area of water on both areas.
(3) Conpare the quality of vegetrtion !o waterfowl on both areas.
(4) Compare the annuel density of breeding parrs of seloctod waterfowl

species between both areas.

Objeaiws:

SCOPE: The black duck population has declined steadily since 1950, and overtan'est is thought 3o be the
primary factor. Therefore, since l98l the ennual harvest in Maine hss be€n reduced 60%. Once the
population increases, hsbitst nay likely be a limiting feclor.

Beever flowages hsve been rccognized for years as high quality hsbitat for waterfowl end many
other wildlife spocies. However, it is unclear how beaver trapping influences baaver densities, werland
dynamics, and wslerfowl densities. This study is dasigned to provide datc for better mansgement of beaver
!o (1) ensurc Erximun weterfowl end other wildlife hebitat, (2) ensure e sustrinsble beaver herrrest, (3)
minimize impact of beaver drmege, and (4) maximize aesthetic e,njoyment of wildlife for the public.

One areo will be closed to beaver trapping for 3 years in 1989, wherpas mother sr€s will
remein opeo io trapping. The 150 km2 untrapped ares corresponds to tbe location of 3 previous waterfowl
graduate studies conducted during the past 3O years. This area consists of the ioumshipe of Dixmont,
Jackson, Monroe, md Newbrugh in Waldo County, Maine. The trapped ares consists of the tonm$ip of
Montville.
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PRAIECT ffAZtlS; The second field seosm bss beeo coryleted. In October 1988-90, cotmts of besv€r

caches on both af,eas wer€ made from fixed-wing aircraft and fron the ground tro determine the number of
active lodges. On the untrapped srcs the number of active lodges bas increased fron 18 in 1988, to 21 in
1989, and 2t in 190. Wheregs, the number of active colonies on the traPPed area has d€clind from 29 in
1988, to 19 in 1989, and l8 in 1990. Two hundred tweoty beaver were live-trapped and tegged with
colored ear tegs to detemine the average number of beaver per lodge and dispersal. On the trrpped area'

trappers wer,e interviewod to det€rmine the hsnest of beaver in 1989-90 end to collect teth for aging.

Trap'pors hervestd 43% of the beaver population in 1989 end 47% in 1990.

Erch May, the number and sizes of wetlands and the tlpes of vegetation associated with each

wetland were determined using aedal photos. From July-Seplember l9t9-90, each of the 200 wetlands was

visitod to veriS the accuracy of the data obtained from the photos. Each spring and summer the condition

of beaver dams and water levels were rpcorded at every wAland. Presently, maay inective wetlmds heve

been rocolonized on the untrappod area, and there are a few oew wetlsnds < I hs. In contrast, there is little
cbange in w*lands on the trapped area.

From April-May 1989-90, breeding-pair counts of selected waterfowl species were oorysrpd on

esch sres using counts from a helicopter and observers on the ground. To dale, no trend in waterfowl

numbers hss been noted on either aree. [n conclusion, a l-year closrue ofbeaver trapPing causod en

increase in the average number of beaver per lodge but few new colonies or wetlands. The second year of
closrup produced more colonies and an increase in recolonization of inactive wetlands. No change in
waterfowl densities hss been observed.

FWUKE PIJNS: h 1990 and 1991 the collection of data will be replicated. The anticipated date of
completion is May 31,1992.

ANALYSIS OF RTVER OTTER HARVEST AND REPRODUCTTVE DATA
IN TIIE NORTHEASTERN U.S., 197G'88

Inwstiguorc:

fuperuorc/
Projea
Snpport:

Objeaivus: l)
2)

M. Chilelli
B. criffith
D. J. Harrison

U. S. Fish and Wildlife Service -
Region 5 Federel Aid

Northeest Fur Resources Technical C;ommittep

Evaluate existing river otter dete from the northeastern U.S.

Develop a region-wide protocol for the srbeequent collection of river otter

biological and hsrvest datr.

SCOPE: With the CITES listing of the river otler, the U. S. Fish and Wildlife Service (USFWS) is

required to ascertain that herrrest strategies in individual stat€s 8re not detrimentally affecting the species

pribr to issuing export pernits. Becsuse the USF'V/S relies on recommendations from individual states

Lgarding their hsrv€st stralegies, it is esseirtial to Federal and stale managemt agencies tbet the soundness

of the data usd to reach these decisions be evduated.

PROJECT STATUS: Analysis of river otter hrrrrest and reproductive data bas be€n completed. Based m
lT6toothagingsamplesfromTstales,the,rewarinodhectionalbissinagedete,rminationufrenestiEates
non states ma ao independent obcerver were oorysr€d. Use of radiographs iryroved the consisleircy of
age determination es juveiriles or older coryared to aging by cementum annuli donc. Scason of harvest did

not effet aging cosislencY.



u
For the period l97O-88, there was rn inceasing yearly trend in number of otters hrrvestod in

Connocticut, Maine, New I{ampshire, New Yort, and Vermont (Conn., N.H., N.Y., md Vt.: weighted

rlgan rg : 0.828, P < 0.002; Me.: r. = O.472, P = 0.041). States showing no significant y€srly r€nd in
otler hsrrrests during this period included Deleware, Maryland, Massachusers, New Jersey, and Rhode

Island (P > 0.384). Otter hrryests were positively correlatod with beaver hervects in Connecticut, Maiae,
Maryland, New Haryshire, and New Yort (weightod mem I : O.725, P < O.AD:' the,re was no
corrplation in New Jersey and Vermont (P > 0.610). Prior !o the 1984-85 trapping season in
Massachusers, ofrer hsrv€sts wcre correlatod with besver hsrvests (r, = O.667, P = 0.071). However,
from tho 1984-t5 serson to prcsent, the ovedep of the otter eod beever sers<xrs werc reducod 3o

approximately I month and the correhtion between the rcported hsrvests of these 2 fubearers was not
significant (P = 0.505).

Basod on the anelysis of sex- and age-ntios in rplrrtion to exploitation season patt€rns, it appears

thet females constitute s lower proportion of the hsrv€st during spring only seasons (P < 0.001). The
perc€ntrge ofjweniles in the mnle and female harvest of river otters was relatod 30 rying tecbnique
(females:G:55.08,2df,P<0.001;males:G:36.97,2df,P<0.001),aginglab(females:
G=44.84,4df,P<0.001;meles:G=44.57,4df,P<0.001),andagerex.fur(females:G:8.03,
I df,P= 0.005; males: G:41.69, l df,P < 0.001). Agingtechniquesneedtobestandardircdtomake
coryarisons of age distribution smong strtes reflect biology and msnagemeot and not technique differences.

There were >600 records of edult female otters with reproductive &ta from 7 stetes (Conn.,
Mass., Me., N.H., N.J., N.Y., aod Vt.). However, andyses of temporal and spatid pstt€rtrs in feomdity
indicee (i.e., corpora lutea, blastocyst, placental scar, and embryo counts) were limited due to scarcity of
reproductive deta for eech index by stele.

Results of the analysis wer€ presented at the 1990 Northeast Fish and Wildlife Conference aod the
1990 neeting of the Northeast Fur Resources Technical Committee.

FWURE PU|jlIS: The final report will be completed by April 1991.

EVALUATION OF PLACENTAL SCARS
TO MONITOR FISTTER REPRODUCTION

Investigator: H. C. Frost

'Mvisors:

Cooperuors/
Projea
Support:

Objeaiva.s:

W. B. Krohn, Chairperson
(Graduate sornnittee to be established)

Maine Oegartnent of lnland Fisheries and Wildlife
Maine Cooperative Fish and Wildlife Research Unit

1) Test validity of counting hemorrhage sites in female reproductive tracts
(assumed !o be placental scers) to dercrmine:

a) the perc€nt of adult females gr"iog birth, and
b) the mean number of youg per mccessful femsle.

2\ Derernine annual and geogrrphic variation in the reproduction (i.e.,
corpore lulea, placental scars, and blastocysts) of Maine fishers, and
investigale possible causes of repro&rctive variation.

SCOPE: It hss be€o assrn€d that placeotal scar counts underestimate the nunber of femelos urhich givc
birth end thet corpore lutea cormts cquate to the number of yormg born. Recent field wort in Maine refutes
these two essurytions rnd suggests that cotmts of placental scers ntor? closely reflect obaerved parnrition
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rares snd spring recruitment. To test the field datr, female fishers will be live-trapped and brought ineo

captivity et the University of Maine. Using ultrasound Sechniques and lspsrolomies, tbe achul number of
young born wiU be coryared !o the number of placental scars pr€cent after birth. Plac€ntal scars will be

obsened tbroughout the year to monitor regression of hemorrhage sites. In eddition, dats m seasonal

hormonrl concentrations, timo end rete of irylantation, and gestatim period wil be verified.
Cercsss collections will be initiat€d 3o determine: e) juvenilee to adult ratioe, b) percent of females

which gave birth bssd m the absence or pr€s€nce ofplacental scars, and c) number ofyoung per pregnsnt

female bssed on oorpon lutea, blastocysts, md placental scan. Special ettention wil be given to aaaly;ng
tine/space comparison to test for the effect of snow (d€pth, softness, and duration) and populetim d€nsity

on reproductim. Poesibly, captive mimals will dso be usd !o see if physiological reasur€s of body

conditions csn be vdidated and related to rcproductive success.

PROJECT STATIIS: Twenty-two cages with nest boxes bave been constnrcted and put in place at the

University of Maine's Ungulate Reseerch Facility. Five weeks of trap'ping before the general trapping

sea$)n by project personnel yielded 3 juvenile female fishers. Three cooperating trappers bave been hired to

activity trap throughout the general season. All females captured will be brought into captivity. In the

event of morc csptures than available cages, juveniles will be radio-collared snd telessed and monitored

througbout the year and recaptured next season. Food is being collected from road killed deer and moose,

and presently there is enough on hand to last 4 months' Procedures are curre'ntly being worted out and

times being set with cooperating velerinsrians when ultrasormd and laparotomies will be performed.

Development of detailed study protocols has bee'n initiated.

FWURE PL/NS: The study plan will be reviewed by a committee and coryleted. Monitoring of place,ntal

scars throughout the year wilt be initiated. Carcass collection will be initistd next trapping season with

emphasis on obtaining carcasses from northern and southem portions of the state to sssess the effect of
e,nvironmentd varietion on reproduction.
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I&dbirds Symposiun, Manomet Bind Observatory, Maaomet, MA.

PIJBLIC TALKS PRESENTED

DEVAITL, H. 'A theoretical and eryirical evaluation of a method of estimating area occupiod for breeding

wdlsnd hawks in Maine.' Public seminar given at the University of Maine, Chono, F&ruary 27,

1990.

DEVAUL, H. "Hsv/ks in Maine.' Talk given to Ernst Mayer Commuoity Housing for Eldedy, February

l, 1990.

DEVAIJL, H. 'Field identificstion of rapton.' Talk given !o WLM 250 zummer camp, University of
Maine, Orono, May 18, 1990.

ELLIOTT, C.A. 'Managing forests for wildlife.' Tdk given !o Woodlot Volunleers in Hancock County,

ME, October 17, 1989.

ELLIOTT, C.A. Introduction to wildlife ecology and mnnagenrent.' Talk given at 'A Forester's Guide to

M*gtng Wildlife Habitats in Maine - A Workshop for Foresters,' Octob€r 25, 1989.

ELLIOTT, C.A. 'Carc€rs in witdlife biology and mqoagement.' Talk given at the Conoors-Ernerson

Schools Csreer Day, Bar Harbor, ME, May 8, 1990.

ELLIOTT, C.A. 'Mqnaging wildlife in your backyard and woodlot.' Talk grven !o the Surry Garden

Club, Surry, ME, November 8, 1989.

EIIIOTT, C.A. 'Backyards and woodlsnds: How to sttract more wildlife to your land.' Telk given at the

52nd annud Maine Sportsmans Show, Orono, March 10' 1990.

ELLIOTT, C.A. 'Managing forested land for wildlife.' Talk given at Woodland Dollars and Sense: a New

England workshop for forest land owners, April 5' 1990.

ELLIOTT, C.A. 'Living the wildlife.' Talk given to girls in Grades 6-8 at the conference Expanding

Your Horizons, March 6, 1990.

ELLIOIT, C.A. 'Bsts in the belfry.' Talk given to the Brewer Middte School, Brewer, ME., February 2'
1990.

ELLIOTT, C.A. 'Forest and wildlife managerent.' Tslk give,n to forestry faculty, University of New

Brunswick, Fredericton, January 25, 1990.

ELLIOTT, C.A. 'Forpst and wildlife mmqgement.' Talk grve,n to foresters with Valley Forests Products,

Saint Anne Pulp and Paper Coryany, Millville, NB, January ?5, 1990.

ELLIOTT, C.A. "A sunrey of minal darnage and its control in Maine.' Talk given at Who's Eating

Whom, a workshop on agriculhrre dsmrge by wildlife, Auburn, ME, May 9, l99O'

ELLIOTT, C.A. 'A zurvey of enimql damage and its controt in Msine.' Tdk give,n st Who's Esting

Whom, a wortshop on egriculture damage by wildlife, Houllon, ME, May 10, l99O-
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EIIIOTT, C.A. 'A sufley of enimel damage end its control in Maine.' Telk given et Who's Eating
Whom, a workshop on agriculture damage by wildlife, Bangor, ME, May 7, lg9f,.

ELUOTT, C.A. 'Mmaging your woodlands for wildlife.' Talk and field trip for the Fo'r€st Prodrrce
Ma*aing and Manegeme,nt Association, Dover-Foxcroft Chapter ef jfts gmdl Woodlot Omers
Association of Maine, July 15, 1990.

ELLIOTT, C.A. 'Managing your woodlands for wildlife.' Tdk and field trip at the Yankee Wmdlot
Forestry C8ry, Tanglewood 4-H CsEp, Lincolnville Beach, ME, S€ptenber 19, 1990.

ELLIOTT, C.A. 'Backyards end woodlands: How 30 sttrapt more wildlife to your land.' Talk given to the
Dixmnt Women in Extension, Dixmont, ME, Jrme Zt,l99}.

ENAMA' M.T. 'A study of buffalo and wildtife in Zsirc.' Talk given to members of the Student Chapter
of The Wildlife Society, University of Maine, Orono, January 31, 1990.

GIIJLIANO' W. 'Pine marielr reseerch in Maine.' Talk presented to Maine Trappers Association,
Dixmont, ME, September 9, 1990.

GRIFFITH' B. 'SSochastic influences on population viability.' Professional development lecture given at
annual moeting of Maine Chapter, The Wildlife Socieg, Merch ?5, L9fo, Brewer, ME.

HARRISON, D.J. 'Coyote control strategies.' l5-minute radio show for Cmadian Broadcasting Nenvorlc
taped Jaaury 26, t99O.

HARRISON' D.J. 'Ecology and inter-specific relationships smong Maine predalors.' Talk given to Dept.
of Biology, Suffolk University, Boston, MA.

HARRISON, D.J. 'Careers in wildlife mqnagsrn€n[.' Talk given to Brewer High Schoot Science Club,
November 15, 1989.

HARRISON, D.J. 'Ecology and inter-specific relationships smong Maine predators.' Talk given 30 S. C.
Friednan Field Lab, Dennywille, ME.

HARRISON, D.J. 'The controversial coyote in Maine.' Segmt filn€d for MPBN's 'woods and Waters"
program on coyotes, August 1989. Aired January l8 and 20, 1990.

HARRISON, D.J. Perticipated in filming segment on coyote rcsearch in Acadis Netiongl Park as part of
coyole docunentary for National Gmgraphic - Discovery Television Series, September 1989. To
be air€d in fall of 1990.

HARRISON' D.t. 'Spatial dyaamics and inter-spocific relationships among Maine prodators.', Telk
presentod to wildlife students and faculty at Unity College, Unity, ME, September 22,lggg.

HARRISON' D.J. 'Ecology of coyotes in Maine' - rcsearch results in a popularizpd version. Talk given
on WDEA radio show, 'Coastll Conservation.' Aired November ?A end November 25, lg8g.

HARTLEY, R.A. 'Delsyed mortality of black basses following fishing lournements.' Talk presented to
southern Msine bass clubs, Portlmd, April 14, 1990.

HARTIJY' R.A. 'Delayed mortality of black basses following fishing tournaments.' Seminar preseirted as
part of the Wildlife Deprtment Seninar Series, University of Maine, Orono, March ?n, lgg0.
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HARTLEY, R.A. 'Delayed nortatity of black basses following fiSing Sournamts.' Tdk presentod to

neeting of Fisheries and Halcheries Division, Maine Department of Inland Fisheriee and Wildlife'

Bangor, March 14' 1990.

HARTLEY, R.A. "Delayed mortality of blask bssses following fishing tournaments.' Seminsr presented as

part of Zoology peeartnent Fsculty/Greduste Student Colloquium, University of Maine' Orono,

F€brusry 23,lg90.

HARTLEY, R.A. 'Delayed nortality of black basses following fishing tournamts.' Tslk presented to

tbe Veszie Bass Club, Veazie, February 25, 1990.

HARTLEY, R.A. 'Delayed mortality in bosses following tournaments.' Tdk preseoted to Maine bass

clubs at State Bass Irttery, Augusta, January 9, 1990.

HtlNfER, M.L., JR. 'Carrers in e,nvironmental education.' Talk given et Environm€otal Car€ers

C.onference, Boston, MA., October 21' 1989.

HUNTER, M.L., JR. 'A global approach to assuring the survival of people and other living things' and

'What you can do-to nep the e'nvironrnent.' Talks presented st the Southeast World Aftirs
Instihrte, Black Mountgin, NC, July 29-30' 1990.

KROHN, W.B. 1990. 'Results of recent fisher research in Maine.' (slide presentation given to fubearer

biologists from northeastern USA and New Brunswick, C8n8da). Northeast Fisher Wortshop'

Concord, N.H. MaY 22,1990.

KROHN, W.B. 'Recent findings from Maine fisher re.search.' Slide preseirtation to the Board of
Directors. Maine Trappers Association, waterville, Maine. July 15, 1990.

KROHN, W.B. 'Ecology of esslern fishers.' Slide preseirtation grve,lr to rmiversity, st8te, and federal

personnel at Sierra Pacific Forest Industries, Redding, California, Seplember 2+29, lg90..

KROHN, W.B. 'Ecology of the fisher in Maine.' Slide presentetion to Veazie Salmon Club, Veazie'

Maine. Merch 20, 1990.

KROHN, W.B. "Mission and organization of the U.S. Fish and Wildlife Service." lrcture given to

WildlifePolicy class. University of Maine, Orono. March l, 1990'

KROHN, W.B. 'Biology and status of Maine's eider ducks.' (Slide prese'ntation to Freshmen Wildlife

Seninar). University of Maine, Orono. October 4' 1989.

KROHN, W.B. 'Ecology of fishen in northern New England.' Slide presentation given to the School of
Nstursl Resources, University of Vermont, Budington, October E, lg90.

KROHN, W.B. 'Woodcock population aud bebitat tr€nds.' (Stide presentatim 3o Foreet Wildlife

Maoegement class). University of Maine, orono. December ll, 1989.

KROHN, W. B. 'Overview of ongoing rcsearch at the Maine Cooperative Fish and Wildlife Research

Unit., Tslk to the management and research biologists of the Maine Dept. of Inlsnd Fisheries and

Wildlife, Rockland, Maine. December 12' 1989.

MORING, J.R. 'Ecology of rocky int€rtidsl fishes.' Seminsr presented at the Stale University of New

Yoft - College of Environmental Scie,nces and Forestry, Syracuse, NY, April 24, l99O-
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MORING, J.R. 'Rostoration of Atlantic salmon.' Talk presented to the Orono - Old Town Kiwaais Club,
Orono, April20, 1990.

MORJNG, J.R. 'SMiee of intragravel md juvenile stages of Atlantic salmon.' Talk presentod to the
Veazie Salmon Club, Veazie, Maine, February 22,lg90..

MORING, J.R. 'Restoration of Atlantic sslnon and studies of intragravel and juvenile stages.' Seminar
presentod at the Stcte University of New York - College of Environmentd Sciences md Forestry,
Syracuse, NY, April 23, 1990.

SAYERS, R.E., JR. 'Great kkee fisheries.' Guest lecture presented to the Fishery Biology class,
University of Maine, Orono, October 16, 1989.

MORING, J.R. 'Fishes of wetlands.' Guest lecture presented 3o the Wetlands aad Aquetic Biology class,
University of Maine, Orono, September 12, 1990.

MORING, J.R. "Smelt culture.' Seninsr presented at the State University of New Yort - College of
Environmental Sciences and Forestry, Syracuse, NY, April 24, 1990.

MORING, J.R. 'Resloration of Atlantic salmon and studies of intragravel and juvenile stages.' S€ninsr
presented es part of the lVildlife Depa*ment Seminar Series, University of Maine, Orono,
S€plenber 18, 1990.

MORING, J.R. Presented summtry of Unit bass studies in 1989 to a meeting of the Fisheries and
Hstcheries Division, Maine Departme,nt of Inland Fisheries and Wildlife, Augusta, December 18,
1989.

MORING, J.R. 'Salmon and trout aquaculture.' Guest lechre prese,nted to the Aquatic Food Webe class,
University of Maine, Orono, December 12, 1989.

MORING, J.R. 'Saloon and trout aquacultue.' Guest lecture presented 3o the Aquaculh,rnr class,
University of Maine, Orono, October 27,1989.

O'CONNOR, R.J. "Population ecology and migrancy in birds.' Talk presented 8t D€pt. of Biology
Program in Ecology and Evolutionary Biology, Princeton University, Priacelon, NJ, October 6,
1989.

O'CONNOR, R.J. 'Homage to St. Pstrick or why there ale so few bird species in lreland.' Talk presented

to Depertme,nt of Biological Sciences, SUNY, Albany, NY, November 30, 1989.

O'CONNOR, R.J. 'Population ocology of migrant and resident birds.' Talk presented to Department of
Biological Sciences, SUNY, Albany, NY, December I, 1989.

OWEN, R.8., JR. 'Maoagemeirt of nstionel pa*s in Africa.' Talk presented 3o Orono Women's Group,
Orono, ME, April 18, 1990.

OIVEN, R. B., JR., and W. B. KROHN, W. B. 'An overview of sviaa r€sesrch conducted by the Wildlife
Program, University of Meine. (nvited slide presentation io professiond biologists and avid
birders). Maine Bird Confereoce. Farmington, ME. April 14, 1990.

OWEN, R.8., JR. 'Management of nationd ps*s in Africa.' Tdk presented to Unitd Methodist
Homemakerc, Orono, ME, Msy 14, 1990.
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OWEN, R.8., JR. 'Ecology of Maine bald eagles.' Tdk presentod st Eastern Maine Sportsman's Show,

Orono, ME, March 9 and March l0' 1990.

OIVEN, R.B., JR. 'Wildlife mnnsgem€ot in Esst Africsn parks.' Talk presentod to Orono Wom's
Associstion, Orono, ME, April2' 1990.

SCHOOLEY, R.L. 'Habitrt requir€ments for black bears: Managemeot irylications. Telk given to

stud€ots enrolled in WLM 430, University of Maine, Otono, December ll' 1989.

St MMERS, M. 'Wildlife in the foresfi everything is sonebody's food, wery place is some,body's home.'
Tdk presented to Winnie-the-Pooh Preschool, Bangor, ME, May l, 1990.

VANDERP@L, A.M. 'Radio tracking of salmon smolts.' Talk presented to the Eddington Salmon Club,

Eddingfoo, ME, April4, 1990.

VICKERY, P. 'Nondisruptive mersures of reproductive success as applied to habitlt quslity and breeding

sucoess of 3 sparrows.' Seminar presented to Department of Wildlife, University of Maine, Orono,

February n, 1990,

WINTER, L. 'C.oyo!es: sdapteble, beautiful, and controversial.' Tslk grven at the Pretty Mersh

Conrnunity Center, Pretty Marsh, ME, June 16, 1990.

WINTER, L. 'Coyotes: adaptable, beautiful, and controversial.' Talk giveir !o Dorvneast Audubon Society

at the Wendell Gilley Museum, Southwest Harbor, ME, June 2l' 1990.

WTIHAM, J. 'Managing for wildlife.' Talk given to mid-coast chaptor of SWOAM on tow of Holt
Research Forest, Arrowsic, ME, April 28, 1990.

AWARDS HONORS, AND APPOINTMENTS

DEVAI L, H. November 1989. Panelist in 'Women in Science,' College of the Atlantic, Bar Harbor,

ME.

DEVAUL, H. December 1989. Received George Dorv Award from Maine Agricultural Experiment

Station.

GRIFFITH, B. May, lDO. N*ional Wildlife Federation, 1990 Environme,ntal Publicatim Award for
'Trenslocation as a spocies conservation tool: status and strategy.' Scie'lrce ?45:4774Eo.

GRIFFTIH, B. April 1990. Elected Treasurer of Northeast Section, The Wildlife Society.

HARTLEY, R.A. October, 1989. Horace Bond Scholarship for Fisheries from the Penobscot County

Consertration .\ssociatioa.

HUNTER, M.L., JR. Appointed consultant to the White House Task Force on the Spotted Owl.

I{UNIER, M.L., JR. Jrme 190. Chsird 'strategic issues,' a session at the meeting of the Society for
Conservetion Biology, Gainesville, FL.

HUNTER, M.L., JR. October 1989. Achierrement Award from Center for Environmentd Int€Nns, Boeton,

Massachusetts.
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MCLAUGHLIN, C.R. Elected member of the International Association for Bear Research and Maoagemeirt
Cormcil, 1989-1992.

MORING, J.R. November 1989. Spocid Achievement Award from the U.S. Fish aod Wildlife Senrice.

MORING, J.R. Graduate Coordinstor for the Tnology Department, University of Maine.

MORING, J.R. President of the Northeaslern Division of the Americsn Fisheries Society and served on the
Exeutive Committ€e of the American Fisheries Society and the Americsn Fisheries Society
Professiond Certificetion Board of Appeats.

O'CONNOR, R.J. July 1990. Member of Stoering Committee aod of the S;rntheeis Subcommiise for the
Population Ecology and Silildlife Toxicology of Agricultural Pesticide Use: A Modeling Initiative
for Aviaa Spocies Confereirce, Kiawah Island, SC.

O'CONNOR, R.J. December 1989. Cbrird 'Population trends end distribution chenges', a session of the
Ecology and Conservation of Neotropical Migrant kndbirds Syryosium sponsored by Manomet
Bird Observalory, Manomet, MA.

OIVEN, R.8., JR. March 190. Judge for Maine Walerfowl Stary Contesl, Augusta, ME.

OV/EN, R.8., JR. March 1990. Appointed by Maine's Bureau of Forestry to Technical Committee !o draft
Maine's new Forest Practices Law.

OWEN, R.8., JR. Oclober 1989. Distinguished l-ecturer, Virginia Polylechnical Institule and State
Universiry, Blacksburg, VA.

OIVEN, R.8., JR. September 1990. Member of CSRS review team for the Forestry, Wildlife, Fisheries
Program, Louisiana State University, Baton Rouge, LA.

OWEN, R.B., JR. June 1990. Appointed member of Nature Conservancy review tesm to deternine
research neods and mtn4gernqrt on Grpat Duck Island.

PAUWEIS, S.J. April 1990. Roger Reed Best Student Paper Award at the Northeast Fish and Wildlife
C.onference.

VICKERY, P. September 1990. Appointed Cormselor, Association of Field Ornithologists, Publisher -
Journal of Field Ornithology.

VICKERY, P. Selected as 1990 Switzer Environmental Fellow and recipient of Switzer Environrnental
Leadership Grant for travel to ICBP and IOC moetings in New 7,rnlalnrd.

WHITMAI{, A. Docember 1989. Received George Dow Award from Maine Agdcultural Experirnent
Station.




