
1987
Report to

Cooperators

MAINE COOPERATIVE FISH AND WILDLIFE RESEARCH UNIT
University of Maine

Orono



I,IAINE @OPERAITVE ftSH AND WTLDLTTE RESEARCH UNTT

240 mttirg ltrall't
Universitlr of lrtaine
ot:orn, l{airre 04469

@PIREIERS

UNTVRSITY OF IAINE

DFART!{ENI OF INISIID ETSHERIES A}ID I.qILDLTFE

EISII AI'ID WIIDLIIE sEKIlcE, U.s. DEPARIMENI oF II{E INIERIOR

WITDIJFE }A}GffiMENI INSTIITIIE

Octeer l-986 - Septerber 1937

_rhis report details tfie nesearrfi djectives, procedr:res, ardfirdirgs of nr.urersrs irwestigators. since data c-inta:.nea rray be
ryef_ininary ard irrcrclrrsive, trnrrnission to reprodrrce or puUiistr anyof tlre contents of tfiis repor{, in any way is wittrtreta p"ndlnq speciiic
authorization fnn tlre Unit Leader.

tlhe unitrs Fistreries mogrlan is rocated irt ltur::ay llarr arrt ispart. of the Depar{:rent of Zoology, oorlege of Arts arn scierpes; theUnit's Wildlife *oqran is locaba in l.nffiirg llall ard is part. of tlre
Oepartnant of Wildlife, OoIIege of Forest Rescurces.



 



TABLE OF @NIE\IIS

Fage

PERfICISIEL TIID @PEREf,f,NS

Ooordiratirq ocnurittee . .

Unit Personrel .

GraAnte Shdents

Fersonnel Notes v1

CollaboratirgAgercies&organizations. .vii

TKI]ET FEREG;

E{MTGERED AI.ID TTIREA:IEND SPECIES

Constnrtion ard Validation of Nestj-rg Ilabitat lbdels for
Bald Eaqles in ![aine

Nepal-Hfualaltas Red Parda Project,

flTSHRIES RESCTJRCES

E\raluatiqr Iledrniqu€s
Atlantic Safmn

for Distirguistrirg Stoclcs of

hpulation Shdies of Maine Irrter{,idal Fishes.

Age, Glouth, ard lb*ality Scures of Jurrenile Atlantic
Safnon in Strears.

Acrtearison of Ttp Strcan l{abitat Assesspnt fectmiques in
the lfiite ard Grreen l4ountain Natiornl Forests.

iv.

iv

v

l_

4

6

8

t_0

S\rrvival of Atlarrtic Salrrpn ard Stelhead Rainbcnrr Tlicrt,.

Eoloqy of Norttrern PiJG in Maire. . .

Irpacts of Stockirq Sea-IUn Atlarrtic Salron on Native

T2

13

Fqrrlations of hrcok Thrut.

IIABIfAT RESCI'RCES

t5

Sotrgbid Species Diversitlz ard Habitat Use in Relation to
ttre Stnrcteue ard Size of Forest Starxl.s ard Fonest-
Clearcut Edges in North-Cent-::a1 Mafuie L7



ii

Response of $nall lthumals ard Sor$irls to Hericicide-
Irdud l{abitat Charges on Clea:rcrrts jn l4aine .

Ecological Effects of Iog Drivirg in Relation to
Navigable Rivers .

An ndtial D<anina'bion of ttre Econcmic Value ard Use of l{ainers
Inlard Fish ard Wildlife Rescurces .

A lorg{brm Forest ncoqfstsn Strrfy . .

The Effect, of Btueberrlz llanagenent on the Nestirg Ecology
of Blueberrlr Barrcen Avifaurn . .

Effects of Acid Flecipitation on Distrililtion of Fishes in
Ldes of tlre Northeastern lrnited Stats"

Effects of Sedfuertation on Strears.

WIIDTTFE RESCURCES - MIGRA:IORY BIRS

Irfluene of Errirprsnental Corditions on Distrilution ard
Betravior of @nncn Goldereyes Wint-eri-ng in lfaile.

Eology of Male Black Drdcs Moltiry in Labrador.

I{abitat Suitabifiry lrxler< l{odel for ttre Anerican Eider . .

feedirg Eology of Norttrern Pintails, Arerican Wigeon, ard
Iorg-Billed Dcnitctrer^s at ttre SelawlJ< National wildlife
Refirye, Alaska: Foterrtial Effects of lbsquito ContJpI .

Bfuds of llairets Featlards

Charges in tlre FqHlation of H:eeding Black Drc*<s
ard l€t1ard t{abitats in Sqrth-Centlla1 l[airrc

Sur/ival, Ilabitat Use, ard Oispersal of Fost-Fledgling
Black nrd<s in l4aine .

@nncn Ni$rtlrawks at ttre University of l{aine, Orono.

Suwey of hreedi:g !{oodlard ltrawks as Related to
Forest lGrngement . .

Eretgetic aspects of l{oodcock l{abitat Use D:rirg ttre H-edirq
Season at ttre I'bosehorn Natiornl Wildlife Refirge.

L9

2a

22

24

26

28

30

3t-

33

35

36

38

40

44

46

49

5L



]-t-1

WIIDUTFE RESCURCES - C'IIIER lIlAN MIffiAf,OFU{ BIRE

Ilar'lcor Seal gqrrlation ard I'tarire Manunal-Fi"sberies
InEeractions. . .

Ilabitat Use ard llcnp Rarge CharacterisEics of l6ose in
Northern ltaine.

Eology of Fistrers in Sorth,-Central ![aixe.

Ihe blogy of River ftters on Merrt Deseft Islard, ![aine.

The l{aire eufUifian arrl Repttile Atlas Hpject (MARAP).

l,bdeling tXe Fqulatiqr Dlpanics of ![ainers lttitcJlbiled
Deer. . .

l,testiry Eology ard Habitat Use of wild Tlrkelts
in Srortlr+ntraf Uaire.

Fqulatior D1nardcs of Pacific Walruses.

Food Intake b'y Deer in Slcnrttrcast Alaska.

54

56/

58

60

63

64

66

68

7L

73

75

Ilabitat suitability for Vertebnte HerJcivones in
Relation to Forest Stard Charircteristics.

Slgrthesis of tlte Mairrc Predator Strrdies.

PUE['ICefftcltS, ETESES AltD DrTssmrrnrrclts, ERffiESSfCIAL AND
Pt Erc TAL,K; GrVElt, etD ^Atr|ARTIS . . 76



lv

PffiNNET END @PERNEWS

ffiIITWIITC GTTlfTEts

l{aine DeeartnerrE of In1ard Fistreries ard t{ildlife
Willian J. Vail, Ccmunissioner

Univer^sity of ltlaine, orpno
Ray B. Ouen, Jr.; Chairperson, Detrnrtnent of Wildlife
CoIIege of Fonest Resorrres

I{illiam G. Valleau, Grairperson (Oct.rTrme), Fpartnent of Zcr'J:qy
James D. I'bCleave, Cbairperson (Jnly 1), Depffi. of Zoology
Oollege of Arts ard Scienoes

U.S. Fish ard Wildlife Senrice
W. Reid Goforth, Srryervisor, Coqlercrtive Fistr arrt Wildtife

Researdr Units Cent€r

Wildlife l{arngenrent Instifute
Iaturence R. Jahn, Vice hesident

IIUT PffilT{EL

unit staff
Willian B. I(ndm, Unit Leader

Associate Ptofessor of Wildlife ard Zcr.Lqy
Jdrn R. lbrirq, Assistart l-eader for fisheries

Associate Pnofessor of Zoology
Kat}t4fn G. Ilallett, Unit Sectretaalf - Fistreries
l4ocire L. Horne, Unit adninistrative Semetar:f - Wildlife
Nanclr -IGaliher, Secretarlr - Wildlife
Shirldy lfiorlton, Sec"€tarlr - Wildlife

Associated Facrrlty ard Staff, Detrnffis of Wildlife arxl Zcr.Lqy
Ray B. Ohren, Jr., Chairper:son, Depar:tf,rEnt of Wildlife

College of Forest Resolces, anl Hofessor of Wildlife
Willian G. Valleau, Chairperson, Detrnrtnent of Zoology

College of Arts ard Scienoes, ard Ptofessor of Zoology
Jarnes D. lbCleave, Chai:person (Jufy L), Departnelrt of Zcr'Lqy

College of Arts ard Sciences, arxl Plrofessor of Zcr'J:qy
Janes R. cilberf, Associate Pnofessor of Wild1ife
Willian E. Glanz, Associate P:ofessor of Zoology

ard Aoqeratixq Associate Hrofessor of Wildlife
Kevin J. Boyle, Assistarrt P:ofessor, Depaffi of Agriculture

ard Rescnrrce Economics, ard Cooeerathg A.ssistant P:rofessor
of Wildlife

l{alcolm L. fn:rtt€r, ft., Associate Ptrofessor of Wildlife
Ralnnord OrConnor, associate Professor of Wildlife
Patrick W. Ei:orm, Assistarrt Professor of Wildlife
Donald E. Spalirger, Assistant Hofessor of Wildtife



v

Jenlr R. Iorgcore, Wildlife Researroh Associate ard Researetr
Witdlife Biologist, IJSFI{S

Janes A. Sher:larrne, @ordinator, Intenational l.Iabral
Rescurces ard Aqricrrlbrral Arcgr:-ans

Ilslette S. Ararforrl, JE., Researdr Wi.ldlife Biologist,, USIS
Tenlf A. HairEs, Profssor of Zoology ard Fistrcry Researetr

Biologist, IISFI{S
Clsncn Fay, Zoology Reseaadr A.s-sociate
Ctnrles M. Jagoe, ZooLqy Resea:ctr A-ssociate
l{ark A. }rcoIlcrryh, Wildlife Research A.ssociate
Iiattrleen M. Ifnne, wildlife Researdr Associate
tut}l Willians, Zoology lt'edrnician
Jacl< wittnm, Assistant Sciertist
hniel Licht, Wildtife Researdr Associate
Slsan Arrlerson, eeninistrative Secretarlr, USFWS-NFCRC

lfairrc Oeeartrcrt of Inlard Fistreries ard Wildtife
willian J. Vail, Ccnunissioner
Norrnan E. Ilask, Deprty @nnissiorer
h-derick B. Iilr1ey, Jr., Director, ELrreau of Resolrce

l{arngenent
car:f Donovan, Director, Wildlife Division
Feter Bcnrrrque, Director, Fisberies ard }latctreries Division
George J. l[atrrla, Jr., Sq)ervisor, Wildlife Division Resea:ctr

Section
I(erdall Walrler, Sr-penrisor, Fistreries l{aragenent Section

GRA,TIEE SII]IEIWS

Egl€e
Camiaacy

l{aryEtlen Chilelli
Ardrea Colrps
Lisa A. nemryc*ere
Holly De\raul
D:ane R. Dieferibactr
reslie J. D:hnrc
Cathenine F)azer
Scott W. Herke
Susan Hills
Charles M. Jagoe
Susan A. Livinqston
reslie H. I'[iri]<
G1enn P. lbrlock
Bratna Mqarqu
Stanislas J. Fawrels
qrnthia M. Ferrlt
Stumer M. RSefts
Richard E. Sayers, Jr.
Raber{. L. Sctrooley
Lisa A. Shively

Smor+

llDIFVlr lffiliF[I; NRA
lElntiestgnis
IISF9{S - Reftrge Division
U of M, MCF'!{RU, IIDIM
Ilatch Act
NPS
USFT€
MDIFI{, }ffiT{RU, U of M
USFhB-AFI{RC
USFI,IIS

!{DTFw
llDrFw, l,ffiTtlRu
EA
AFGRAD
USFliB
USFI{S, U of M, POCA, lffi'!{RU
lelrrtiestennis
IIDIFW, U of M, IUCFI{RU, PmA
EA
lElntireStennis

Ph.D
M.S.
M.S.
Ir{.S.
M.S.
M.S.
M.S.
u.s.
Ph.D.
Ph.D.
M.S.
M.S.
M.S.
Ph.D.
Ph.D.
Fh.D.
Ph.D.
Ph.D.
M.S.
M.S.



Sar:atr S. Stockwell Ph.D.
Beatrix E. Theiterer M.S.
W. l,lattfpw Varder"Ilaegen Ph.D"
Eleta J. Vargfian M.S.
Shari A. Venno l,I.S.
Feter D. Vickeqf M.S.
Ardrcw A. I{hitnan M.S.
H:alad B. Yonzon Ph.D.

Stephen M. Arthur
Tfuottry D. Borunan
Diane R. Fryeman
Cattrerine A. EIIiott
hvid J. Santillo
Michael E. Thcnpson

vi

Fersonal n:ilfirg
MDIF{, NtitfF
NEC, IrffilfiU, U of M
B, Zoologry
Fersonal fUrgirq
NC; }AS; MPCB' IIBAS; CB
TA
U Of M; W{IF

Aadnte Strffis: nissprtations/ttreses Or'{pl€ted [ris Fr:iod

Ph.D.
M.S.
M.S.
Ph.D.
M.S.
M.S.

PEMU{EL IPES

IR. RAUIEND Or@{I\fR aqted ttte position of Associate Plrfessor
of Wildlife ard arrived at the llniversity in late Augrst. Dr. O'Connor
was Director of ttre kitish Trrst for Ornithology for 9 year:s prior to
acceprtirg ttris atr4nirrtnent at tlre UniversiQr of l[aine. Raynord has been
a Lech:rer at Universitlr College of Norttr Wales, Bargtor, ard Q,reents
Univer:sit1r, Relfast. Ttre @ul.ses tt't Dr. OrOormor wiII be t€actrdrq to
urdergrad:ates arxl grad:ates wiII be in tlre area of po6rrlation dynanrics,
cqrputer sinnrlation ard rcdelirq.

IR. PegRIG EBCI&{ accepted ttre Assistant Unit Leader (for Wildlife)
position at ttre West Virginia Coqerative Fistr ard Wildlife Resea:ctr
Unit. He left ttre tlniversity in AugnsE. IU|IEY KEAIJIIER tmnsferrcd to
Onternaqy Strdies ard vas rreplaoed as sereta4r by SIIIRIEY DqII.|IEN.
IDNIEL I,ICIil (M.S., Te>{as AtrrIvI, L987) was enplqged as a Resea:rctr
Associate for ttre Wildlife Depar{nrant. lnnK UcCULrctreH (h.D., Univ. of
l[aire, ]-986) r'.ras hi:red as a Research Associate ard princif'^l
irwestigator for the Caribqr nanrylant hoject,. As of Septernber L,
SIEHEN AFUilIR was erplqled as a Reseal:ctr Associate for ttre l{aine
Cooeemtlve Fish ard Wildlife Research Unit.

IR. ,IAUES !E Cf,EA\tE assrmed dtrties as Chairnran of ttre Departnent of
Zoology in ;uly, replacing IR. TtfLIIAll \/AIIEAU"

The foltcrui:rg Wildlife gnaduat-es received ttreir de$€es at eittrer
ttte l{ay or Alrgust omencements: TIlDtrIf rc3tnN received his M.S. ard
is cur:rent\ enplqged bV the U.S. Fi"sh ard Wildtife Senrice at ttre
Stillwater National Wildlife RefirEe in Neyada. DIAIIE Frr:frifllN finished
her M.S. progarn ard is erplqged as a waterfcrrl biologist bV the Florida
F:resh Water Fish ard carc Gmdssion. efifiRINE FTT.TOEI ccnpleted her
Ph.D. studies ard has been hirred by the Universitlz of ltlaine as a Fistr
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ard Wifdlife B<tension Specialist. IBVID SANIIIJII) offiafured tris U.S.
de$ee ard is uorkirg in tlery York State for an ernri:ornental constrltirg
firm. litCflAEL IU{PSN received his l.t.S. de$ee ard is rcrki:rg for the
Uaine Oeparm of trndrprnental Protectiqr.
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@T.ISIFI'CTIOI{ AND \ITILTHITON OF NESIITiIG ItrABITAT I'oDEI.s
FOR BALD EAGI;ES IN I{LINE

Irnrestigator:

Adrrisors:

S. A. LivirqsEdr

R. B. Oh,en, Jr., Htairpersort
W. B. I0drn, Oo-ctaiaerson
W. E. Glanz

Mairp Oepartr:rU of Inlard Fistreries ard Wildlife
U.S. Fish ard Wildlife Senrice -

Regidr 5, Nanton Correr, lG,.
l[aine Cocperative Fish ard Wildlife Resea:ctr Unit

(1) Aonstnrct a updel that will detemine if
an area is poteltial bald eagle restiry habitat.

(2) Test tbe predictability ard stabifity of the
nndels tfucarrgtr crcs validation.

(3) A5pIy rucdels qr historically used r€sts to
assess tleir potential for r€-establistunent.

Prpject,
SlJmor*,

Objectives

CoWera.tors/

Scme:

1ltrc rnmlcer of breedirg bald eagles in l4aire has been steadify
increasirg &lriry ttre past decade. A goal of L5O freeairg pairs of bald
eagles ry tne year 2000 has been set ry the Nortlrern States Bald Eag1e
Recoverlr Tlean. To arornndaEe this projected influ:< of breedirg eagles
ard neet tne popfation goal, potential rest sites rrrrst, be identified
ard prrotected. Resor:rce Mnag€6, hcniever, ofben lack ttre iaforrnation
necessa4f to specify are€rs in need of protection. Ilabitat rrcdels can
docrnrert tle featr:res that eryles use to select, rest sites, arxl, assist
in iderrtifyjrq ttrese areas.

Hoiect Status:

hta on habitat features were collected fisn 82 active bald eagle
nests ard 88 rardcrn sites. Fcur nrcdels rr€r€ de\relcped usirg
discrimirurrt anal1eis. Eadr rrndel is to be us€d in a different habitat:
lake, river, rnarine rnainlard, ard xrarire islard. l,bdel an$rts were
tcstect usirq crcss validation.

Urc narine islard nrcdel corzectly classified 752 of ttre sites,
wtpreas tlre renainirg npdels classified at least, 90? of ttre site
conrect\r. In all habitat types, the percentaqe of col'r.ect,
classification by the ftill trcdel ard bry cross rralidation was similar,
irdicatirg ncdel \alidity. Lcfi,er nisclassification by ttre rnarine islard
ncdel nay be becatrse bald eagles in this habitat type feed prirnarily on
seabiads ard ttrerefore r:se a differerrt stJrateg:f to elploit a habitat
ttrat is rnrctr rncre cpen ttran }ake, river, ald rnarirp nainlard habitats.
Itrus, atrprqlriate rrariables rEly not have been neasured in islarxt
habitats.
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Overall, nestfuq habitat is daracterized as beirq close to water
bodies of sufficient size wittr a diverse food base, ard runcnred fisn
hrman dish:rJcance. Tttis is in agresrent with ttre literatLrr€. Brt tlre
furyo*an€ of diffelrent habitat ccnponerrts wries acrcss habitat qfpes.
Fotential lal<es are dtaracterized hry lou disturlcance ard rninirnaf a:rea of
lard harvested for tfutber. althcnr$r eagles are selectirg lakes with a
diversity of wa:m water fistr species (P<0.0L), ttle variable nepresentirg
ttris was rpt irdicatcd in tfie final IIFdel. Tfuber harvesting ard hr-unan
disbn'tcance, variables ttrat uerre h the fixal lake ncdel, nry pnechrde
eagles fiun nestirg on prrcdrrctive lal<es that srpport, Ureir food base.
IGrine maiJilard sites are near urdisbubed strorelines wittr strallcr,v
waters ard a diversitlt of diadrqn:nrs fistr species. Ianrger, reIatively
urdishulced rivers also ctra:rrcterize nestiry habitat in lfaine. Bald
eagles in rnarine islard habitat select, nest site low in hr-unan
disb:rJcarpe, tut not necessarily rrear stnllcrtr, productive water.

llcdels have been applied to ]-5 histor.ic nests in sortlrern lfiaire, ard
L3 stiU have potential as nestfug habitat. nstection efforts shqrld
focus on ttrese n€ts to aid in reachirq ttre established trrcgrrlation goal.

I\rtrrre Plans:

the thesis is beirg r,ritten ard defense is epecEed in ttovember L987.



![aine currently has aproxjnately 90 pairs of nestirg bald eagles
(Snactive nest, i:n Lpper ri$rt correr). Recoveryr plans for ttris
enOarqered species call for buildirq lvtrajae's population to 150 active
nests, ard acccnplishinq ttris goal requires tlre identification and
plotection of potentialfy suitable habitats (Photo by W. B. Kt:ohn).



Irvestigator: P.

Adtrisors: l,t.
w.
R.

Hpiect
$porE

Obiectives: (1)

(2)

Coqeratorq/ tbrld Wildlife nrd
l{eeal Oeearre* of National Farls ard Wildlife
fing l,{atrerdn Thrst, for ldature Oonsenration
lli^Erurran ttrriversity

4

NPAITIIBAIAB.S RED PAl.[n PRO]trI

B. Yonzqr

L. Inmbr, Jr., Chairpersor
E. Glanz
B. Owen, Jr.

Develop techniques for assessing ttre
distritrtisr ard status of red pardas.
Prcvide basic inforrnation on red
trnnda ecology rcgardfuq habitat
selection, diet, ard social qrstsns.

Sccnce:

Red pardas (eifurus firlcrens), ttle sole qlecies in etn endemic
nonoQpic fanily of the Himalayas ard adjacerrt rarges, ha've beqrp r:are
becarse of everinreasirg deforestatict. altho$t tfrerc have been rrue
than a dozen shdies on c.Urtive trrc6Hlatiors of red trnrrlas, little is
locntn abort tleir distrilrrticr ard statils in the wild. ned pardas ar€ a
protected species in l.Iepaf ard CIIES has irrcltded th€m in ASperrlix II,
valerefV tbgf are $bjected to stricf, tl:ade regrulations to avoid
oploitaticn. Becarse red pardas are stenarqpic, thelr cculd senre as an
irdicator of eological cqditions in those habitats to which they are
adatrtted. In conservirq habitats for red trnrda, it is pr$able that ttre
life reEdsite of nran'y species in the ccmrunity will also be satisfied.
Ihus, it is liJcefy to be a sensitive irdo< of ecosrlnstem inEegrity.

A tuo-year ecological stxxfy of red pardas will be ca:ried qrt in the
tarqtarg Natiornl Fark, Nepal. Ilre strty witl enptrasize develqi:Tg
nethods for shrilrirq red pardasr e.g., r:adio-teleuetrlr, scent-stations,
tJ:ad< ard scat co:nts, ard a brcad an=ty of data m babitat selection,
ncverents, diet, arxt social slpt€m will be gatfered.

NoE. only wiII ttre stuly provide tbe baseline data on red parda
ecology essential for develcpug a lorg-term conserration plan, tnrt a
trchnical t:lainirq ccnponerrt, is also incorporated irrto this prcject,. A
key ocnporrent of ttri-s pa€grarn is tbe irvolvsnent of l{epali biologists in
consierirtrtion researrctr. Gmduate strrdents fisn Tti-Blnran Universitlr will
be irrvolved fy rrrdertakirq related, short,-tetm sfudies.

Hoject, Status:

Six pardas (ttrree of each ser<) have been radio-collarcd ard ttreir
activity ard nrcrrenrent patterns reguhrfy rpnitorred. Hcrre t:arges varied
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f:sn L.O2-9.62 square kilcmgters with little irrtlasocnl orrerlap.
Pardas lfere active at all tiJres of day, restinq in trees wtren not
ncvirg. Trrio species of banboo ocnprised 8Ot of the diet, wittr fruit
cotprisirg ructr of tlre rqnairder.

F\rtue Plans:

Fie1d rprk will termimte in Oct$er L987 ard data arTalysis
initiated.
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E\17\IItAftO[r IEC[ilrrgtES FOR Drgf,IliGUISHIriG STOCI€ OF ArrSNftC SAr"t0'I

Irwestigator:

Adrrisors:

Cocncerators/
Ptioject.
$ryport:

objective:

c. Ir{. E€l:tlr

J. R. lbrirg, Chairperson
W. A. Ilaltsnarl
T. A. Ilaines
S. TYlen
H. L. Kincaid

U.S. Fish ard Wildlife Senrioe -
National Fistreqf Resea:rctr ard Develrynent l-abor:atory,
$IeII$orc, PA.

Describe tne ilpacts of rraryirq lerrels of tr*I on
the survival, gmlttr, develqxrent ard calcir-un
levels of several strairc ard brcod stocks of
Atlantic salnpn.

Scope:

The acidification of lal<es, rivers ard sEreans in eastern Norttr
Anerica, wittr its fureenAirq loss of species diver:sity, has beccne a
najor concern to onservationists. SiJE ttre passagre of tie Anad:snor-rs
fish Aonsenntion Act, (PL 89-304) in L965, rnajor efforts a:re urrlemay to
rest ore ard enhance ttp U. S. pryrlations of Atlantic salncn within its
erdoic r=trtgre. Hcilever, dstnrsEions to t{pstr€an rrnvelnent such as danils,
highly develcped ccnurercial fishinq leadirq to overhanresting,
pollution, ard acidification of hcne waters have affected these efforts.

Itre U.S. fish ard wildlife Sertriers Researctr ard Develryrent
Iaboratory in l{ellslcorc, Fennsylvania is drarged wittr deternrinirg ttre
effect of acidification on Atlantic salnpn. Ibrk on tlte toler:ance of
sone salnonids to acid lraters have strcwn species differences.
Irvestigations of lcnr f*I tolerance on varicus stnins of saLncnid
species have been inoonclusive. this project prroposes to sbed ncre
ligtrt in this area of stnin differcne

In ttris project,, six scurcs of Atlantic salnrcn taken frcm varicnrs
sites in ttre norttreast were rearcd ard t€t€d. Forr sources r{lere of sea
n:n origin ard tl^o 1rcre frcrn lardloct(ed trrcgulations. Onehalf of eactr
source was raised ore to tr,ro tr*I units lcnrcr tnan its colntertrnrts for
six ncnttls. One sea-nrn scnrrce ard one lardlocr(ed source continued to
be neared at a lcmer $I until snoltification. At variors life stages
fron yolk sac timrgh snolt, ttrese fi*r rrlere srJ?jected to vario.rs lcny
lesrels of trfl.

Ircr4€r lethal finits of ECsOts trrcrr€ calcrrlated along with
phctognraphic, histoloqical, arrl physiological (ritrole body ard blood
serum ) analysis at eadr life stage for each source.
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ltris infoumtion strculd prove r:seful in (a) detenninirg wtridr life
stage of eadr stnain is ncst sensitive, ttrerelqr aleL+,irg'biologists to
ttre irseased reed for prctectiqr ttreret (b) dtoosirq a strain wtrce
overall sunrival nay be irprved tryr their tolemne of lcner gI levels
alurjrxq variors periods of their lives ard r-rsirq tlrese strajrs to entrance
p€sent pqrrlationst ard (c) by Ctesaibing the ionic drarges (Na+, K*,
Ca) tatdry plae in these fish durirg gt oposrre (static t€st, ard lorg-
term nearirq) , a rnore ccnplete oplanation of ttre lcw tr[I effect, n ry ccnre
to li$tt.

Hoject Stab:s:

Ilre laboratory work at tbe NFRDL has been copleted, ard three
project papers, trgettrer formirg the Final Report, are rearirq
ccnpletion. I{trole body sanples have been processed ard ar€ beirg
arnlyzed at a laboratory at Fennsylrnnia State University.

F\rture Plans:

The Final Repo*, will be issued tryr Februarlr 28, l-988. Additional
testirq on early life stages of sa}non nay take place in 1988, wittr ttre
develcpnent of rrcrlr techni.gles for tlre detection of iryacts of acidic
corditions on fistres. A disselta,tion is ope*ea December 1988 or
sprirg L989.
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POPUIJ{TTON SruDIES OF IAINE INIERIIEAL ETSHES

IwesLigator: J. R. !'tcrirg

Ooqleratotls/ National CeopFhi.c Society
Ptloject
Sumort:

Ilre Natue Consenrarqz
UniversiQz of l{aire

objectives: (1) rdentify erwi:onnental corditions associated
with arzival ard depa:*ue of fistres in ttre
ideft,idal zone.

(2') Identify ard qrantify algal arxl food
associations of irrteltidal fistres.

(3) Develry a qlecies drecklist of l,taine
tidepool fishes.

Scope:

Inte*,idal fistres are r:nique lrernbels of tlre int€d,idal ecosystem.
Tidepools a nursery fr:nction, ard yorg of econcrnicalfy iryor-tant
offstrore fistps rtilize tidepools €rs a refuge arrt nurserlr. Because of
specific afgal arxl habitat associations, tbese fistres can be susceptible
to ernri:orunental contaminents in oastal wElters, both of a dirrect arxt
irdineca rntrrre.

Sunreys since L979 have located 2J. species of tidepool fistres in
Maine. the nprrenents of the rock glmnel have been s<anined in nrarkirg
studies, ard algaf assrciations arrl food habits of lurpfistr ant Atlantia
seasrails have been quantified. Ihiee shnfy pools on Sctroodic Feninsula
have been studied sjnce 198L, ard work has also involved ttre first
description of rcck gmnels as the first intennediate host of ttre
digenean fluke, Arygtootle lirqra.

koject Statr:s:

The prcject, is orgoirgr ard cur:ent\ enphasizes ttre ccnpletion of
several rnarruscripts. Tto paper have been pJblisfrcd, another nrarruscript,
has been ccrpleted, ard thr€e ottrer a:re beirg prepared.

F\rture Plans:

Additional coUectirq of Atlantic seasnails arrt stprttrorn sculpins
is plarnred for fall l-987 ard the 1988 season.



9

Affi, cROlUH, AtilD IORIAL,IIY SOUrcES OF Jt Vn{IljE A[tAI\tTtC SAfIrp]f
IN gtREAItIS

Irnresticnators: P. W. BIey
J. R. lbrirg

Coceera,torq/ U.S. Fish ard Wildlife Senrice -
Hpject,
$.{porf :

Office of Inforrnation ft^arr.sfer, Ft,. Oollins, @.

Objective: Pnepare a retrnrt surunarizirg ttte cur:rent Fb1i"shed
ard rtrg&lished inforrnation on age, g:uftJl, arrl
sci.rresi of rprtality of jwenile Atlantic salnrcn
in strealrs for use bV ttre U.S. Fish ard Wildlife
Serrrice nanageirc ard oth€r agencies.

Scqp:

The U.S. Fish ard Wildlife Senrice is current\ refinirg senreral
restoration rncdels for Atlantic salnrcn. To nocirnize predictive
onfidence, a@ul?tte estiJnates of strch factors as intragravel sunrilral
rates, nortaliQr r:ates of rehrrnirg adults, etc., rrust be incfuded in
the ncdel. Mrdr of trre arrailable data on age, gnurrttr, ard salrces of
rcr{a1ity of jwenile Atlantic sa}nrcn jr streans is urglbfished t et
scattered tntotrghott t.tp literiahrre. A report consolidatilg ttris
inforrnation into one so.rrce is needed for rnanagers derrclopi:rg salnrcn
restora'tion npdels.

Hroiect Statr:s:

flre prcject is corpleted ard a Final Report, as part, of ttre u.s.
Fish ard wildlife Serricets Biological Repor{, Series, is scteduled for
release in falf L987.
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O,TPARTSObI OF TI{C SREAITI ItrABfNfT ASSESSMH{I TMfilWg'ES ]N TIIE
WHflE A}TD GREH\I }MJNIFI,IN IWTTot.IAL FoREstS

Irnrestiqator: J. R. lbrilq
Cowem.tors/ U.S. Forest Serrrice -
Hroiect, lhite lllrrrtain National Forest, Iacuda, NH
$eport,: Areen !6lrtain National_ Forest,, R.rtlard, \r
Obiective: (1) Deteur-ine tlttat lerrel of sanpfirg strean

segrrtants provides usable estinates oparea
to orr^r:ent procedues of sarplirg entire
streans.

(2) Determire wtrethen pcgrrlation estirnates of
strean salrpnid.s rnade in selected reactres
provide ocnearalfe res-ults to ttrose rnade for
erftirc str€am lenqEhs.

Scme:

I{abitat suwe}ns at€ Eu:r inte$raI part, of ttre fisheries nranagement
progrran on ttre U.S. National For-sts (l.IF). Ttrese sunrele are used toqtrartify e>dstirg habitat corrtitions, identify limitirg factor:s,
preseibe enharstent, rpesures (where feasible), arxl inte$rate fistl
habitat nanag€rrert concerns with dtrer proposed rard uses (tinber,
recrreation, etc. ) . This inforrmtion rray be used to derrerql
preseiptions at bdh the NF rerrel ard project planrrirg rerrels. nG
foo:s of t}te fisheries ptrcgrralns in the Vhite ard Gneen l,lqrntain NFs is
Atlantic salnsr restora'tion. At pnesent, lmcwledge of existirq habitat
capability of ncst forcst strcans for ttris species is fairly generaf in
nabrre ard, in nany instanaes, is r:ril<ncmn. There is a need to determine
this capability, alorg wittr tlte identification of c[porhnities to
enttane Umitirq habitat corditions, wtrere feasible. Tlrerefore, ttrere
is a reed tor intensive habitat sun/eys on rucst of ttre strears on bottr
National Forests. The tecturical subqmnittees for both ttre lhrrirnacl<
ard Connecticrrt River Atlarrtic salncn restoration prqnrans have
reccmnerded a nethodologlf to be utilized by the Forest Senrice for ttrese
suryele. ltris nethodoloEf is based on one de\reloped in lfaine ard cost
estinates r=uTte fisn ga6e to $ezf pen kilonetre ($750-$j.,ooo per rnile).
Alternative ways to inprove habitat survey efficierrclr rped to be
oqilored, especially in li$ft of limited nrdirg for ttre entire prog:arn.
one atrploadr which needs to be irvestiqated is tlre use of representative
reaches, L,herehty tlte habitat data ollected wittrin sanple sections of
ttrese reactres is assuned to be neprreserrtative of ttre entire reactr. If
this atrp:oactr uere feasible, a larger arcunt of strean niles cculd be
sunrqled for ttp s€rrre annrnt of noney.

Prciecf Stabts:

The project, began in September 1987 ard data collection tras not,
been initiatccl.
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F\rh:re Plans:

A ga:aduate sbdent will be recruited for adnission in Janrrary l-988.
Field work will take place f:un ryrirg to faII L988 at 1-0 sbearn site
in the Green ll[antain ard l,||rit€ l,b.lntair National ForesEs. Project
ccnpletion date is oee*ea to be Segter0cer 1989.
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SUFSTNAL OF AftANftC SAII0I.I AI{D SIMLHEAD RAINffi{ TROT'I

Investicrators: J. R. Morirg
P. W. BIey

U.S. Fistr ard Wildlife Senrice -
Office of Inforrnation Itansfer, Ft. Col1ins, O.

Cocperators
Project
Swport:

Obiective: Preparc a neport stmnrizirq ttre current plblisfrcd
ard urflclished inforrnation on sunrival h fi€sfr
ard salt water of Atlantic salnrcn ard steellread
rairbchr tJoxt, for use by the U.S. Fistr ard Wildlife
Senrice rrE[r€rg€rrs ard ottrer agencies.

Scqp:

The U.S. Fish ard Wildlife Service is cun=rrtly refinirg several
restotation npdels for Atlantic salncn. To naximize predictive
confidence, accllrate estfttats of suctr factors €ts ocean arxl fresfirater
suwival rates rust be inclded in ttre ncdel. As steelhead rai:rbos
trcut are close relatives of sea-nrn Atlantic salnon, corpa:=rtive data
on srrnrival for ttris species wotrld be advantageo.ls to use as well. Mrcfi
of ttre available data on sunrival of Atlantic salrrcn ard steelhead trurt
is unplclistred, wittr limited Fidished papel^s. A rreport, consolidating
thi.s inforrnation into one scurce is needed for rrnnElgers denrelopirg
salrpn restor:ation npdels.

Hroject Status:

Ihe prcject, is opleted ard a d:laft Final Report, in the form of a
U.S. Fish ard wildlife Serrice Biological Report, will be sutmitted in
Octtu L987. The Biological Repo*, is epected to be issued bV ttre
printers in fY 1-988.



Irnresti$ntor:

Adrrisor:s:

Coeet:ators/
Project,
$4lcorf :

Objective:
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E6I! T OF NORTTIRN PIKE IN MAINE

S. W. Herke

J. R. llrrirg, Oairyerson
J. D. lftCleave
I. L. I(ornfietd

l{aine nepartrnert of Inlard Fistreries ard Wildlife
University of l4aine

To prorride data on ncvelnents, a9e ard g:rwEh, ard
food habits of norttrern piJce in ttre Belgrade lal<es
region of l{aire.

Sccpe:

Norttprn pi]<e (ESo:{ lucius) wetre ilfeqa[y introduced to ttre
Belgaade Ial€s region of lilaine in ttre late 1-970s. Sine that tfurc, pike
have sprread to fo.r lal<es ard the l(ennebec River. Ttrcre is virtr.rally no
infonnation on ttre species in Uaine, ard fistr managers need accr.u:ate
inforrnation on food babits, n veflEnts, 690 ard gronrttr, spalsnirq
locations ard corditions, ard ofter aspects of tlre life history. Itre
species is ncmr being actrively prwea by arglers, anl fistr rp to 9 lq
(2O lbs. ) have been taken jn increasirgly pqrlar ice ard open water
fisfreries. ft is inpoftant to lsrcrrr if habitat re{pit€r'erts of pike
parallel tlrcse of chain pid<enel (E. niger).

The prcject. irnrolves collectirg pilce ard cflai:: piclcenel fiun lorg,
Gneat, ard North pords, ard l€ssalonsl<ee f-ake usirg gill rets, trap
nets, ard argling. Radio tags will be plaoed on larger piJce ard
pickelel, ard all esocid.s witl be taged wittr Flqg anctror tags. Scales
will be ollected frcnr all pike ard pickereI, ard tlre habitat of captu:e
location wilr be descri-bed in t€rtns of depttr, water tengerature, ard
vegetation. A selected nr-unber of piJce ard picker=I will be o<amined for
food habits. Additional sanples of scales, stcrnacfi.s, anl lergth-rrei$rt
data will be provided frun speciJnens collected by arglers at delJcies arxl
fircrn creel clerl<s.

H:oject Statrs:

Field work is contirmirq tlrorgh falt L987. Apnoximately L2 pike
have been collected, ard radio tags have been placed on tvJo fish.
Additiornl infonnation on capture locations, lergth, ard weight has been
secured frun arglers, ard scale sanples have been nebrrned to the
laboratory.
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F\rture Plans:

Plans are to place additional radio tags on northern pi-ke caphred
in tlre fall, tJ:ad< tXrenr periodicafly drirq the winter, arxC, hopeflrlIy,
tJ:ad< thenr to spar.nirrg gaorrrds in Aprit. Anticipated ccnpletion of tlre
ttresis is smuner L988.

;';;:;.|.iit# ''*'

'rt1;."W
ffi

A gradr:ate strdent checks tr:acirgs frcm a depttt sourder to locate
northern pi:<e hafitat. PiJ<e have recently been introdrced irrto l,Iaine,
ard a study is urdennay to urderstard tlre ecology of ttris species (Photo
by J. R. Morirg).



Irnrestigator:

Advisors:

Cocperators
HFject,
Sumort:

Objective:
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IMPASIS OF STOCKTNG SEA-R[]N AtrtANrtC SAIMOII
ON }WITVE rcPUIATTOD{S OF BROOK TROT}T

R. E. Sayers, Jr.

J. R. lbrirg, Chairperson
W. A. Ilalternan
W. E. Glanz
J. R. cilbelt,
J. D. ltbCleave

lfiafure Oepartment of Inlard Fistreries ard Wildlife
Mahe Oocperative Fish ard Wildlife Research Unit
l[aine Atlantic Sea-RJn Salnpn @mrission

To docunent iryacts of stoclci-rg sea-run Atlarrtic
salncn on native p6ulations of brrcok tJsrt
tnmrfi rcasurerEnts of habitat selection ard
poprlation stnrcture ard rnmbers.

Sq)e:

Because salncn restomtion is an active ard successfirl prrcgarn in
l{aire water:s, docunented erridene of wrpetition arld/or displacenrent, is
needed hryz narngenent agencies. tuildirq on $,ork blz fomer g:aAuate
shrdent Pat B1ey, this shxfy e><amirps differcrt species interactions
o\ter a t:lrn-year period. Ttre designr looks at tmrt an4/or salrrpn on fcnrr
brcoks rear Kinqslcuqf, Itaixe. Eadr brook has a natural or artificial
ba:-ier prerrentirg fi.str frun dcrmsbrean fisn affectirg tr"out, trrc6rrlationsin qstrean areas.

Ote brcok sela/es as a project, contrrol, wittr brcok tto.rt lnpnrlations
strrdied belcry ard aborre tlre ba:rier. The secord blrcok receives an
introduction of salncn in the dcrrmstrearn section in ttre secord year with
the rrystr€an senrirg as a oontrcr. rhe third brrcok receives an
introdttction of salnrcn in the lcnrer river bottr yea:s, wittr the r.pstrearn
trolt trnlrrlation as a control. The fcurfh brrok has tr,'D niatr.rral
ba:riers. Ihe dcrunstrearn section ontains native lqrrtations of brcok
tJort atri lardlocked salncn. The niddle section receives an
intnoduction of sea-nrn sa}ncn in ttre first year, ard ttre r"pstnean
section, witfi native bnook tlurt, ser:ves as a contlrcl.

Fish pryflation estirnates will be nade at requfar intenrals in eactr
year, usfurg a ttrree pass renrcnral l{abitat selection will be
determined, usirg baclpack electrofistrers to identify leations of trcut
ard sahpn. Bottm substm,te, water velocity, ard depth of location
will be nreasured ard r:elated to age ard species of fish.
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Hroject, Statr:s:

Itre project is orgoirg ard will orrtirue tllurgh another field
season,

F\rtup Plans:

Field work will contjrue in late fall 1987, ard restme fron spri:rg
to faII 1988. Anticipated date of ttre ttresis is sprirg l-989.
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SOIGB]RD SPESIES DTVRSITY AI.ID mBITAT USE IN REIJIIITON TO
TI{E SIRUCTTJRE AND SIZE OF FOREST STANE AND
FORESK.JEARCT}I ffiES IN }ORIH-CESIIRAL IAINE

Irvestigator:

Adrrisors:

Oocncerators/
Hoiect
SuWort,:

obiec*,ives:

c. A. Etliott

J. R. Gilbert, Chairyerson
P. W. Brohrt
W. E. Glanz
G. L. Jac&son
T. Saviello

Interaational Paper Ccrpany
Uaire Depar'fu=nt, of Inlarrt Fistreries arrt Wildlife

(1) Detennirc sorrybird q>ecies diver:sity (BSD) i:r
rraricrrs forrest stard types ard ages.

(2) Determine the effect, of salrple size on BSD
for eadr stard t1rpe.

(3) Determine BSD in edge habitat ccnposed of
vario-rs stard types ard ages.

(4) Deternine ttre effect, of length of edge on
BSD for each edge type.

(5) Determfue ttre relationstrip betrrrcen biad
species ccnposition of ttre edge zone arrl
that of the adjoinirg habitats.

(6) Use tlre r€sults of this strdy to predict,
tlp effects of forest nnnagement practices
on sorgbird habitat ard BSD.

Ptroject Stab's:

All nequirutents for ttre degaree of Doctor of Hrilos@ry (in
Wildlife) tele corpleted in l{ay 1987. An abstra.ct, of ttre dissertation
follcms:

Songbird qlecies ccurposition, densiQz, anl diversitlr w€re
determined in relation to ttre vegetation stnrcture of foret, Clearctrt
ard forest-cleatrcut @e habitats usirg ttre spot-rnapirg tectrriqr-re.
stucty areas incruded 4 stards of 39.8-G4.0 ha in crea:cut, harrdrcod,
nd:<edutood, ard sofLvood habitats, ard 4 edqe habitats ttrat were corposea
of clearurts adjacent to hardwood, rnixedwood, ard softwood stards, arxl a
par+ial cut adjacerrt to a softnood starrl.

In 2 of I instances, densiQr ingeased signrificantly with distance
f:sm ttre edge into ttre forest, ard in f of e instances with distance
fi:crn ttte edge into tlre crrt. Diversitlr increased significarfl-y with
distance fircsn the edqe into ttre fonest in Z of g instanrces. For al-l
ottrer instances, there li,Ers no relationstrip betrrcen nrnnber of species,
densitlr, or diversity with distance fiun edge.
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I'{ost, bfud q)ecies had na<innun densitlr betlrcen 75 ard L75m frsm ttre
edge. OnIy one species, Arerican r&in, had na:<jnun density wittrin tlre
edge zoret ard ore sgncies, black-thrcated g.een war'lcler, had nrurjnnun
density in tte for-st strip adjacent to ttre edge zorn.

$rccies-Ienqth cunres rere construgted, trsirg lenqth of edge rattpr
tban a:rea, fron bird censuses dole in plots L0On wide (s0m into ttre crrt
ard 5On into the forest) alorg 1-OOOn of edge. Oorqnrison of ttrese
species-length cr'rryes to crrnres for I-OO<1OOOm strips wittrin stard-plots
shcned ftat stard-strips had significantly nrone territorial species ttran
edqes. Ihe edges lere of less value as sorgbird breedirq habitats than
were the stards.

Itrere is no erridenoe that the abnryt,, high-conte-ast edges oramined
have a positive effect, on ttre nunlcer of sorgbird species, ttreir densiQr,
or diversity. Ihele is little evidene ttrat sorgbinds, o(cept possiloly
Anerican r€bins, requia€ ttris type of edge habitat,.

Ttrere vras a positive relationstrip betlreen bi:d specie-s diversity
(BSD) ard foliage hei$rt diversity (FIiD) wtren both qrt ard forest,
habitats were ocamined ard wtren forest habitats only wene ocamined.
There was no relationship between BSD ard FIID in ant habitats only.
Ircreases in BSD welre primarily becar:se of incrreases in ntunlcer of
species (richness), ard furcr:eases in ffO were because of ins:eases in
both rn-unber of layers of foliage pnesent (ridrness) ard ttre distritution
of foliage anrcrg ttre layer:s (evenness). Bcamination of the nelationstrip
betreen FHD ard variors npasrures of tlre vegetation irdicated that
narinn-un hei$rt, of ttre canogf is a srrfficient pr:edictor of FHD.
Sinrilarly, miniJrnnr ard average hei$t of ttre cano[If, nunber of snags per
ha, nmilcer of gnall st€ms pen ha, arrl area are sufficient predictor:s of
FD.



Irnrestigrator:

Adrrisor:s:
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RESrcNSE OF SIALL l[Al4ltAIS AtilD SOI\CBIRF TO HRBICTDE-
INTI'CED mBITAT CIn}{GES ON CTEARCT}TS IN }ATNE

D. J. Sartillo

P. W. Eblobrn, Cnaireerson
A. Filaurp
W. E. Glanz
M. L. lffiormack, Jr.
R. B. Owen, Jr.

Glreat Northern Faper
lfaine Oeeartnert of Inlard Fistreries ard Witdtife
tfaixe Ooqemtive Forestry Resea:cfr Unit
l{ajre Ooc6rewrtive Fish ard WiJ.d}ife Resea:rctr ttnit

(1) Determirp ttre effects of herlcicideirduced
vegetational dnrges on species ccnposition,
densities, ard distrjlrution of Ureedirq birds.

(2) Determine effects of herlcicide-irduced
vegetatiornl charges on ttre relative aburdarce
ard species corposition of ttre gnal1 rnarnnal
qrum:nity.

(3) D€tnine alrrdance of birds ard snall rnanunals
in relation to vegetation stnrc.tu:e ard
ccnposition.

(4) Obsenre patterns in the response of malI
nanunals ard breedirq birds to herJcicide
tJreatnetrt over a r=u4e of L to 3 year^s
follcnrirg treatrent.

@meratorsr
Ptpject,
SWport:

Obiectives:

H:o-iect Status:

AII reqrirercnts for tlre deqree of l[aster of Science (in Wildlife
lfarngernent) wene ccrpleted in l4ay L987. An absb:act. of ttre ttresis
follcnp:

Ttte effects of her:lcicideirxirced habitat drarges on snall rnanmals
ard sorgbirds weure irvestigated in north-central l[aine chring ]-985-86.
charges in ffta1l rnanmal ard sorgbird trn6rrlations were ccnga:rea to
differences in vegetation on untrreated ard heraicide-tr:eated clea:rcr.rts L
to 3 yea::s afEer alplication of herlcicides for conifer nelease. Six
sfudy sites were selecteclr 2 eactr of r:rrtneated contnols, befone to 1
year post-treafunert, ard 2 to 3 years posE-treatnent.

Small rnanmals were tratr4:ed on eactr str-ri\r clealcut by snap ard pit-
b:apirg on 8)€ station grids spaaed at L5n intcrvals. Fehrer snall
rnanunals were catrfuned on herlcicidetreated cleatrcuts than on tntreated
clea:rcrrts for all 3 year:s post-treatrnent. Insec*.ivores (soricidae)
acco.rnted for 722 of all snall rnanunals captrrred, ard weire less aburrlant
(P<0.001-) on l- to 3 year post-tr€atnent sites. HerJcivore€ranivores
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(Micrrctirne) were less ahrrdant on L (P<0.0L) arxt 2 year (p<O.OOt-) post-
tr€atrcnt sites. onurivores (Gicetinae, zatrrcdidae) r,verre eqnlly
ab:rdant on treated ard untrleifcd clea:srts. Differences in snall
naranal pry,rlations were oplained tryr a rredrrction of irvertebr:ate arrtplart food on her:Jcicidebreated sites, ant ttre heraicidefurCuaed
redrction in cover.

Songbids were censused by spot-rnappirg on L0 ha plots within eactr
sfufy cleamrt. Tota1 bird densities were lcnier on herbicidetreated
clea:rcuts (P<0.05). Ilre ccrmpn yellorrEhrcat (ceothvlrmis tricfns),
Lincornrs sparrow (Uclesk lirpolnii), ard arder flycatctrer (Exrpidorra>c
alnorrm) vierc less atn:rdant (P<0.05) qr herlcicide-treated clearcrrts.Birt response at I year post-treaffi, was related to ttre pnesence of
corrtigtuo,rs r:ntreated habitat wittr the sane clealsrt. Bid densitiesjncl€ased on ttre untreatect por{ion of a clealsrt prc1nrtiornlly to a
deqrease cbsenrcd qr the L year post-tr€atnent portion. Biral densities
were only slightly redud on a L year post-trreatnent site witl:cut
aturrlant untretttcd vegetation wittrin tlre sane clea:srt. Ttre influere
of site tenacity arxl tirrE lag in response of bfuds to the habitat
alteration was discussed. Pockets of vegetation nissed durfuq
atr4glication of hetaicides (skips) were folrd to be firpoltant €rs a source
of correr ad food. Sor$ird densities wene correlated to corplo<ity of
vegetation, rega:dless of tr€atrent.
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EOIffICAL EIIFECIS OF IOG DRT\MIG IN REI.dTTON TO NAVIGABI.E RTVERS

Irvestigators: J. R. I'torirq
K. E. ci$s

Oocpe!:atoE/
hoject,
$4{prt: Kermebec Iog Drivi:tg  cnpany

Obiectives: (1) Assess fish ard irwettebr:ate trrcprlation ard
water qthlity in areas of ttre l(ennebec River
with ard wittrqrt suUnersea fxflph,ood logs.

(21 l{ake predictions as to t}re potential
eological irrpacts of log salvagirg.

(3) lGasure rp\relrents ard ecological associations
of frestnater nn:ssels.

Scme:

Until log drivirg was st4ped h L976 tryr ervirorunental lawstrits,
senreral million cords of p[ph,ood logs sarik in t]re I(annebec River
qgsteur. It is not lcrcrrm wtrettrer ttre loss of logs in tog drivirg is
beneficial or harmfirl to the envi:orment. Shott-terrn detrirnental
charg€ in trater Thlity are lmcr,tm to oeur, hrt lorg-terrn effects are
unlstown. Sirae 1979, studies bave been cordtrcted in Vfynan Lake arxt
Irdian Ford to assess tiis ernrirormental altmtion. Field rprk on ttre
irpacts of ttre log drives on namirnrertebra'Ees has been corpleted, anC.
fupacts of log salvagirg on rnaqoirnrertebrates have been neasured.

Ptoiect, statlJs:

fbis project, is ccnpleted. A fhal neport, in ttre form of a jcunral
article has been issued. An abstra.ct is as follqrs:

three species of fistres, Ioqnose suckers (Catgstcmrs catnstcrnrs),
$rttite sucl<ers (S. cononersoni), ard golden strirers (Notenr-igonus
crlnsoleucas), shcr4,ed an attraction to sr*xerl1eA 1ogs. Yellcn perctr
(Ferca flavescens), ttre rncst nurrem.ls fish species collectecl, did rpt
e>dribit a clear association with sutmergea logs. Food habits of yellcw
perch shifted fisn a largely planlcEonic diet in areas lackirg sulanergea
togs to a diet dcrnirated by benthic rnaqoinvertebr:ates h areas
containirg logs. Ttre anrcnrnt of bark i:r the sedfuent was higtrest at ttre
sites containirg ttre nrcst sutmeryea logrs, particrrfarly in the forner log
holdirg area, trrt ttris had no clear effect, on invertebrn'te bicmass.
Total bicrnass of macroirnrertebrate ms signrificantly gaeater in ttre
sedirent tlran on logs in all site. Because logs are beirg overed wittr
seditnent at a relatively rapid r:ate, t}e eological ilrpoftance of ttris
sufrnergea habitat is contirnrally ctrarqfug, par+icrr1arly in shallcnr
al€as.
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AN INffTAL HGMI}UIIIION OF TIIE E@[[C[I{IC \AIIJE A}TD USE OF
}{AINEIS INIEI{D EISH AI\TD WILDLTFE RESOURCES

Irnrestigator: I(e\dn J. Boyle

Ilniversity of l{aine -
Oeeartnert of Agricultural Resolre Eoncrnics

lfaire Oepartrent of Inlard Fistreries ard Wildlife
l{airc Depar€rent of Oonsenration
l{aine Ooqerative fish ard Wildlife Resea::ch Unit

(1) Estimate, based on e>cistirg data, the
ronetarlr rralues that the 5rublic (rcsidents
ard nonresident visitors) hold for specific
species ard gaorys of species of inlarrt
fish ard wildlife. Estimates of
consupttive ard norrcnsmqrtive use rralues
ard total values rrill also be derrelqed
wtrere possible.

(2) Estirrnte crrfferrt leve1s of consurqtive ard
nonool'rsurytive use of inlard fistrenies ard
wildlife, ard nake prelininarff projections
of fubre use.

(3) Identify ttp gaps ard strortmdrgs in
crrr:rentfy arrailable data so that needs for
future researidr can be specifically identified.

Aocncerator^s/
Ptloject,
Sr.{por{,

Objective:

ScWe:

In L985, ttre l-l-2ttt l{aine Legislatu:re establistred tfie Maine Forests
for the fUture p:rcE:an (Chapter 488, Ptrblic Iaws of L985). Ihe
&jectives of ttre initial pftase of t}tis pr€giarn are to assessi tlre
e>dstirg fonest resoures within ttre State, arrl, to e:<arnire ttre firture
sryly potential ard d€lnard for these rescures. these objectives have
irlpol+ant fuplications for ttre nepartenert of Inlard Fistreries ard
Wildlife (MDTFI{). Given ttre status of t}re ocistirq fonest corditions
ard projections of firtr:re forest corditions, tbe IIDIF!{ will evaluate t}re
inplications for fistr ard wildlife habitats ard ttre restrltirg effects on
prydation sizes ard conposition. Hcffever, habitat corditions ard ottrer
biological dinrensions are not ttre only determinates of ttre fuErlre of
trdainers fish ard wildlife. Ilrere is also a hr.unan dinension that
int€mcts tlrorgtr ttre trrrblicrs usie of wildlife, both oonsr.urptive
(hurtirg, fishirg, ard trappinq) ard rnnconsurqrEive (e.9., bird
rttatchirg). Itte evaluation of ttrls interaction rcquires an assesstpnt of
the values tne Srulclic holds for l[ainers fistr ard wildlife ard ttreir r.rse
of ttpse rescrrrces. Itre resea:ch pnoposed here is desigrred to assist
ttre MDIFVfTs assessrent of ttre econcmic aqpects of fistreries ard wildlife
reso,rrces for ttre Fonest for tfie F\rbre Hrcg:lam. this assesgnent, rltrictr
wErs based on ercistirg natiornl (U.S. Fish ard Wildlife Senrice) ard
state (I,IDIFI^I) &b, will also prorride tlre fql:da'Eion for aditional,
rpre detailed econcrnic sbrdies in ttre future.
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Hoiect Status:

Ihis project, was ccnpleted ard a final report, was sutrnitEed to ttre
fimdinq agencies in September L987. t<ey firxfirgs utsFe ds follcns:

DJrirq L980, there were 354r1-Oo residenLs arrt rpnrcidents nitro
fished l{airets irtlard }akes ard strearc, anl the nunber of irdividuals
glrchasirq fishirg licenses jncreased significarrtly over ttre pciod 1973
to 1983, with an ave!=tge ircL€ase of 3-t447 arglers. Resident ard
nonresident arglers spert aprorirmtely S93 Iniflion in l{aire durirg L980
for eqtilrnent ard ottrer durable ftear, ard on travel-rrelated it€lns.
Ihese direct, oeenaitures generafcd a total furyact, of alproxirnately $32nillion in persornl ixocrne for lrhiners emncmry ard srryorted 4r9BO jes.
The net value that residerrt ard rpruresident argle^s placed on frestnrat-er
fi"shiry in l{aire chrrirg l-980 was esEimated to be $LO9 rniltion. llhele
were dD estfuat€d 2L4,3OO r,esidents ard nonresidents r*tro hrlrted in l'{airc
durirq L980, ard ttre runber of irrlividuals prrchasirry hrrntirq lioenses
irmeased significantly o\ter the period 1973 to L983, wittr an avetage
ixcrease of 2,760 hr-rnter^s eactr year. Residert ard rpnresident hr-rnters
spent atrprcximately $42.3 rnillion irr lfiaine aturing 1980 for e4riprent arxf
otlrer durabre gegrt ard on b:avel-rerated itelns. rtrese di-rect,
eleenaitures genera.ted a tatal jryact of atrprrcximately $14 niuion in
personal inccnre for l,lainers econcrqr ard sr.qrorted 2,260 jcbs. It was
not, possible to estimate ttre net value of huntirg in lfahe wittr oristirg
data scnrrces. Hcwerrer, a rrarue was estimated for resident ard
noruresident deer huntirg, tlre principar big FrrE species, of lz2.snillion. turiry L980, 81? of ttainets pc6rrlation (aprc:<irnatery gl-Br8o0)
6 year:s of age ard older participated in rnnonsurqrtive activities
related to fish ard wildrife rescurces. Fortlr percent of tlre
nonconsnnptive par*,icipants were also argler.s atrt/or hr.rnter:s. Dre to
data limitations, operditLrres ard rmlues wer€ not, estimated for
nonconsunptive activities. Natiornl strrdies, ard sfudies orrlucted in
otFpr states, irdicate that suctr rnunbers nEry be substantial wtren
estinat€d for lilaine

ltrese firdirqs suggest ttrat ttre current nrdirg of ttre MDIFW is
inequitable, since over 7ot of tlre MDrFWts current hdqet is derived
frqn ttte sale of fishinq ard h:ntilg licenses. A substantial prrcportion
of l{aixe residents are not, argler:s or hrrnters, tnrt, do enjoy
rprEonsnrptive r:ses of ttre statets fish ard wildlife resolrces, ard yet
are not, airectry $rypor+,irq nanag€mert pr€grarns. rn addition,
elpenditures by conswrptive ard nonoonswprgive users generate econcmic
activities that contrilerbe in6rp ard sryport, jes for l[ainets
resident-s. Via e>perditures, l{aire residerrts rrutro ale neittrer
consurptive nor nonconsr.urptive uselis n ry also berefit frqn fistr ant
wildlife resotrrces. In fact,, viarcd frqn ttris perspective, ronresident
use can be vierared as an oporf, irn:strrZ for ttre State a.< a v*role. 13rus,
ttre clierrtele uhich benefits fircrn tlre Staters fish ard wildlife
r:esources is nore br:oad based ttran ttre restricted user lfiqJps o.rrrrently
sryortirq nranagelrent prograns.
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A IIIIGJ.TBM FORESI EGYSTEM STTJDY

Irnresticrators: Ir{. L. lftrnter, Jr.
A. J. Ifuilcall
J. W. Witham

Cocpera,torsz
koiect,
${Xprt:

objectives:

HoIt l{oodlards Research Fcnndation

(1) Deseibe the stlerctrrr€ of the plant ard anirnal
ccnun:nities in an oak-pire fonest ecosystem.

(21 Irvestigate ttre effect of woodlot nuuEgerrent on
ccnmmity stnrcttre.

(3) Doclnent pherrcIogical, inteannual, arrl lorg-
term drarges in ccnrrunity stnrcfiEe.

Sme:

Tholsards of peqile cffn lroodlots, ard they contrcl a reso.rre tlrat
is rrct, curaerttfy beinq adequately nranaged despite a grrurirq denrard for
fonest prc&rcts. To nnrry lardcruners, pertraps nnst, econcnric retrrrn fisn
tirnber e><tr:a.ction is secordary to considerations suctr as recrreation,
aesttretics, ard wildlife. In ttre absence of nrarTagenrent adrrice, ttrese
people often ctroose not, to nanrge ttreir lard at all. Thr,rs, ttrere is a
g:eat need for inforrnation on hcnr to nranage $a11 urcodlots, particularly
in ways tiat naintain or entralre wildlife ard simitar values.

fhis stuty is befuq corducted for 2O years on a 120 ha, rcd oak-
$rhite pine woodlot in Armrmic, l4aine, called tlre Holt Forest. I{e have
selected a 40 ha tnact, ard divided it into fortlr L ha bloclG lrith 20 ha
servirg as a ontrcl area ard 20 ha as an eperinental arpa.

Drrirg ttre finst five yeals, our prfuna4g objective is to descri-be
the struchre of ttre plant ard anirnal ccnuunity. We are urder+akirq (1)
a l-008 irventory of trees (>l"Ocrr DBH) ard intensive irnrentories of trree
regeneration, (a11 trees are beirg irdividually nr.unbered ard, on L2 ha
locations, napped) i (2) a ccnplete description of ttre vasorlar plarrt
vegetation usirq ttre releve technigrc; (3) an irnrent-ory of all bre€di-ng
bird t-erzitoriqs; (4) transect, sula/eys of nonlcneedjrq birdst (5) snall
nanmal t::atrpirg; (5) salanarder Endrat cannt-st (7) obsenrations of
reprodrctive efforts (flcmerirq ard ftalitinq) for L3 hel'lc ard sharb
species; (8) estinates of fifter ard fndt prrcdrrctiou (9) general
suryeys of cancEryr insect, alrrrdarce; ard (10) rretercloqical obssrrations.
These data, largely ppflation estirnates, Elre int€g:at€d tryz a:rea units
(usually 0.25 ha blocls) ard aralyzed to porfray the forestrs ccnununitlz
strtrchre. After three years we will begin iltarngjxg ttre e:perimerrtal
anea wittr tflree &jectives: (1) irffease wood prrcduction; (2) ilcrease
wildlife diversitlr ard alrurdance; ard (3) naintain ttre forestrs
aesth.etic value. By contirmiry to npnitor pogulations ard prccesses, we
can attain the secord objective. Over ttp cqrrse of 20 years r,e wiII
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begin to r:rderstard hcn tlre quntniQr ctrarges seasonally arxl fiun year
to year; ttris is the essene of the thirf &jective.

H:oiect, Stabrs:

A11 tlte trces on ttp forests. (ca. 341000) ri,ere irdividually
rn-ur0cercd in L987, alorg with abcnrt 600 irrtividuals of L3 shnbs arrl
heLis. Additiorally, tasks 3, 4, 5, 6, 8, 9, ard l-0, as cnrtlined above,
trene copleted. On ten l- ha blocls tirber han/est was initiated.

Ftrb:re Plans:

In l-988, regular monitori:q of anirnal pc6rrlations will contirnre,
ard detailed, post-harvest rcasur€crrts of vegetation will be rnade.
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TI{E EFTM OF BII]EEffiRY IIAI.IAGEMENI ON TTIE
NESIITG E@IIGY OF Bf,t'EtsffiRY BARREN AVIFATJIU\

Investigator: P. D. Vickery

Adrrisors:

CocperatorsZ
Ptoject,
$rcport.:

M" L. Ilr.urter, Jr., Chairperson
P. W. Bs^rn
W. E. Glanz
G. Jaocbson

Ihe Natrrrre Conserrdnc,y -
l{aire Chapter
Norttreast Regional Office

lfairp Alrfubon Society
l[ai]E Festicides @ntrol Board
l{assadusetts Arfubon Society
Ooastat B1ueber4g, Irrc.
D.pont

Objectives: (1) Identify the species cdnposition ard nelative
ahrrdance of birrCs fqlrd rpstirg on blueberry
bamens in sorthern l{ahe.
Identify tlre vegetatiornl req1drunents of birds
nestirg on bluebenlz barrens.
Determine ttre iryact of blueberrlr nnnagemerft on
the avian ccnuruni.ty of nestirg on these barrens.

Sqte:

fho$r blueberry barrerrs corprise a nelatively snall part, of
Ithirtets total aqre€\te, ttrese areas form a special eccystem with a
distirrtive UneeAirg avifar:na. Birrit life tras o-ocisted wittr blueberry
rnnagenerf for nany decades. Recent introdr.rction of tlre herlcicide
hs<azinone (Velpar) on blueberqf barrens rray alter ttre vegetation
sttfficiently to have a detrinerrtal effect, on birds nestiry in this
eooqfstsn.

the lGnneh:rik Blueberry Barrc-ns sryorf a snall hrt unique grop of
lreedirg birds. lltrese inch.rde tplard sandpipen, horned lark, bobolirik,
eastern neadcntdark, vesper sparSor, Savannah sparcrr ard g:asstropper
spal"rrcrr. fhe latter qpecies is considened a l=ure restirg bird
tnrqrghert Nenv Enqlad ard is e>periencirg significant,, Iorg-term
declines tnurgfrott its rarge. ltre lGnnehrrik Blueberry Barrerts srryports
the secord largest gr:asslroFeer spansr potrrrlation, scf,re 30 pair^s,
presently l<ncryn in tqerw Enq1ard.

P:pject Stabrs:

lltte forttt sumter of resea:rctr has been copleted, anal data is beirq
analyzed.

(21

(3)
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F\rtule P1ans:

Ccnplete data analpis ard write maruscripts to frllfill M.S. ttresis
requirements.
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EFEECTS OF ACID PRESIPITATTODI ON DISTRTEIITTON OF ETSIIES
IN ISKES OF TTIE }IoRIHEASIMN UNTTM STATES

Irnrestigators: C. M. Jagoe

Adrrisors:

S. J. Fawels
C. W. Fay
T. A. Haires
R. Williars

T. A. Haines, Chairyerson (for Jagoe ard Fauvrcls)
J. R. Iaorirq
K. E. ci-bbs
M. L. Ifunter, Jr.
J. D. It{cC1eave
S. A. Norton
B. D. Sidell
c. L. IaQioix

U.S. Fish ard Wildlife Senrice -
Natiornl Fistreries Contaninant Researctr Center,
@I-utrbia, ltt).

Analyze lerrels of acidity in wates of norttprn
Nem Etglard ard r=lated r.rater dlemistqf to
distrilrution of fistres.

Comerztors/
Proiect,
Sumorf

Obiective:

Sme:

Acid precipitation is of particular concern in Uenr Ergfard ard
elseritpre, given ttre negative fupacts of suctr acidity on fishes arrt
ottrer aquatic life. Specific saryIirg sites have been establistred to
nrcnitor water qthlity and fish pogrrlations.

A sur/ey was corducted of 226 headwate laJ€s ard lcru oder strearrs
in the six Nery Ergrlard states. Acidic surface wate (1*I<s) occurrred in
eveqr state, with 88 of ttre waters serrer:ely acidified, ard 29? wittr pfl
Ienrels <5. It ms fcn.rd that a subs*antial portion of tlre headwater
lal€s ard lcru water streiills in Ner'r Brqlard are rnrlnerable to
acidification. A.s a result, a lorg term rcrritorirg prcg::arn (LIIi{) was
established at a site in lfairp jn October L982. Wate qrmlity is
npnitored on a regular basis, ard fish pop:lations are sanpled once eactr
year at the tfuie of tlre fa1l overturn. Interrsive str-ldies of strream
fistres, a sub-prcject,, ar3e designed to rp€rsure specific ctranges in
fishes at different life stages-particularly eggs ard alevins-in six
sbrtlr str€ans.

Hoject Statlrs:

the pnoject. is orqoirg, ard field work will continue dr:rirg tlre
1987-1"988 season.
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F\rb:re Plans:

Plans for 1988 irrcltde work dealing with lesrels of nelnlry ard its
potential effects on fistres as pa* of ttre Waterstred Acidification
Poject,. fhe project nay be o<terded beyord ttre ctrrrrent September l-988
ccnpletion dat€.
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EFTECTS OF SEDIME{IAITON ON STREAI4S

Irnresticator^s: J. R. Iaorirq
G. C. Garman

Cocpera.torq/
Proiect,
Sqport: I{aine l-ard Use Regulation Ccnunission

Objective: Hrcpare a discrrssion trnper on tlre potential
iryacts of sedinentation on strearls ard aquatic
resorrces, ard to pneparc a litrrllatue rerrienr
ard research agerda for firtrrre sfidies.

Scqp:

Sedirentation in streams is a concern to aguatic biologists ard
lard nanagers. Sedircnt fron loggirg, rcad onstnrction, ard other
forns of lard disturbanoe can cause fish mr{aliQr ard have adrrerse
irdirect iryacts on fistres, irvertebm.tes, and water q'ality. Itris
project entails preqn::ation of a report sfinrarizirg ttre iryacts of
sedfuerftation ard ctrtliniry a potential researctr prcject, neoessary for
srylying needed inforrnation to nrarTagenent agencies.

Hp.iect, Statlrs:

Tfie vork has been ccnpleted ; " Final Repor{, was issued in ;une
L987.
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INFII,ENCE OF EI{VIRONMN.ITAL OCTIDITTONS ON DISIRTEI}TTON AIIID

BEIA\TTOR OF @MIION GOLDN.IEVES WINIRI}G IN IAINE

Irvesticrator: D. R. Eggeman

Adrrisor^s: P. W. Ehrcwn, Chairperson
W. E. Glanz
W. A. Ilaltsnan
J. R. Iongcone

Comerators/ Delta Waterfcnl ard l{etlards Researctr Station -
Prloject
Surport:

Obiectives:

ltanitda, canada
Universitlr of l{aine -

Gra&rate Sctrool

(1) D<anire inbrcspecific differences h habitat
use.

(2) ccnpare relationstrips between habitat ard
behavior of ccnunon golderreyes anprg gralps
based on sex, age, ard paired status.

P:roiect Statrs:

a1l re$drremelts for the degrree of lthster of Scierce (in wildtife
l4arngenent) were corpleted jn Decsnber L986. An abstract of ttre tlresis
fo1lo,rls:

Relationstrips betr^reen envi:ormental oorditions ard distrilrution of
ccmmon goldeneyes (Brce$rala clanqula) winterirg j-n l{aine rrerre sbldied
in fggg-gs. Ihe influerce of environnrerE, se>(, age arrl paired status on
betravior of ccnnron goldeneyes was also irvestigated. I used cens:ses to
detenrine distrilrutions, focal-animal sarplirg to Erantify behavior, anl
habitat and weather daracteristics to describe envircrmental
corditions.

Differerrces h distrilartion between rnales ard fenrale, ard between
paired ard urpai:red connpn goldeneyes (Rrcelpfrala clargrrla) winteriry in
l{aine were related to specific habitat ard climatic variables. Wird
speed, wi:rd direction, tire-ofday, tide stage, dat€, ard site oplained
differences in distrilartion between rnales ard fenales in early winter.
In late wiater, soc-specific distribution was attributed to wird
dirrection, b/pe of substrate, ard tine-of-day. Ttre relative iryoft,ance
of subsfu:a.te type i:r e:plainirg distrilrrtion of rnale ard females rnay be
nelated to ttre availability of benftic irver+ebrats as food rescurces.
ContJaqt to predictions, adtrlt rmles were not consistently associated
witll harstrer ernri:ornental corditions than fsnales ard juvenile rnales.
Ttre fir:st pairs of qrancn goldeneyes wer= dsenred in late December.
Differcnces in distritution betlrcen paired ard urpaired females were
attrilarted to wate depth ard site. Fertraps paired feurales dcrnirnted
urpai::ed females ard occlrded tfrclrr fisn prreferred feeairq site in
strallcner water. Se<-slpecific distrjlartions of ccnmrcn goldeneyes were
oplained by diffenent ernrir:onrental variables in early ard late winter.
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Effects of irdividr:al rrariables, specifically wind di:rection arxt tirre-
of-day, on distrilartion of nales ard fenrales also differed beb^reen early
ard late winter. Based on ttris evidence, ard on tlre inqrease in tha
anurtt of cot.tsttip ard pairirg in tne p6rrlation durj-ng late winte, I
suggest, that jncrreased social activiQr ncdified tlre bj:dst teqlonse to
weatlrer ard habitat orditims as wints progressed.

In 855 &servations, ocnrncn goldeneyes spent 672 of ttre tirre
feedirg, - L38 .restirg, l2z looorrctilg, 5t in -ccnrfort nrcrrqents, 2*
interactirq (witfr conspecifics), ard L? aLeft,. Ihe anrcn:nt, of tine spentin all activities was sirnilar ancrg categories of se><, age, ard pairea
status in early winter (P0.0i-). rn rate winter, tine spent in
loccnption, onfort novenrents ard alelt, betravior was sirnilar anorg birtca@ories. Hcn*errer, the arrunt of tfue eent feedirg, rc*ind, arxt
irl€racting vias different arprg sex, age, am pairea ca@ories in fatewinter. Betravior:al differenes ancr4 so(, agte, ard paired
st-potfed hlpotheses contendirg that pairred birds nay €tain energetic
aaEftages; paired bilds spent less tine feedinq ard rncre tirE restirg
than other goldeneyes. TirE spent feedirg was only oplai-ned by orpfor
sets of weathen ard habitat, rrariables, ard ccmbinations of variaUtes
tvere different arrtcrg se>., age arxr pairred categories. substrate type ard
IdeatlEr-oposure variables wete related to anpunt of tjne spent feedirq
by all goldeneyes.
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E@IO T OF IALE BIACK OUCTG I,tcLIflI}IG IN IAERAMR

T. D. Bournan

P. W. Ebrbin, Chai:person
R. B. Owen, Jr.
J. R. Iorgoore
K. E. cibs

Carladian Wildlife Service
Atlantic Flltway Coceerative Bardiry Plrcgr:an
U.S. Fish ard Wildlife Senrice
University of llaire -

Graduate Sctrool

(1) Irwestigate the ecological requirerents of
roltirg nale blacJ< dud<s by detemrinirq:
body cordition dnrges drJrirg the wirg nnlt,
habitat use by rcltirrg black ducl€, ard
duonology of the wirg molt.

(2) obtain inforrnation, th:orgh bardi-rg, on
the hanrest, winterirg, ard breedfu:g areas
of rnale black drcl<s ncltincr in labr.ador.

Hoject,
Sr4{)ort,

Ooceelratorq/

objectives:

Hoject Stab:s:

All requirenents for ttre deg:=e of ltlaster of Scienoe (in Wildlife
l{arngerent) were ccrpleted in ltay L987. An abstract of ttre ttresis
follcns:

I'tcst waterfcnrl urdergo an anrual sinnrltaneo:s wirg rnolt ard a::e
frightless for 3-5 weeks. rnforrnation on ttre rrclt for brack drcks (Anas
rubripes) is lackirq. Tfiis sbrfy provides baselirc infonnation on ttre
ecology of nale black duc*s cturiry ttre wirg nplt. Drring ttre surmers of
1-983-L986, r catrrtuned noltirg black ducl€ by hard in olok Ehy, rabrador.
No black ducks were fcn.rd restirq ard 9gz of all dud<s capurea rllere
nale. F1i$rtle.ss black ducks were fcurxt npst ofEen in willcn (Salix
sp. ) (40? of all sites) , trut also were frequently located in stroreline
cavities (14Z) ard enrergent herlcaceo.rs vegetation (L4Z) near frestna,ter
wetlards. Orly I2Z used saltri,at€r habitats. sits used by noltirq
brack dud<s t{ere often far frun qrcn water (e.g., X=1zn for willcw
sites). tr4ale black ducks nay use cerfain rniczdrabitats arxt runain
sedentary durirg ttre wing nrclt to avoid pr:redators, benefit
tnermodpanica'llY, ard conseffe enel,rgy needed for ttre g:orlrttr of nenr
fli$rt featlrers.

To calculate rates of feattrer gJorth, I neasured prinarfr feattrers
of all rclting black ducl<s, ard necaph:red scnre ducks later a:rirg nrclt.
Rates of garcltlrth were nrcst consistent for tlp 5tr, 6tr, 7tlr, ard 8tlr
primaries' arxi were higher durirg earty rrclt tlran in late nrclt. l{ale
black ducks ccnrld fly wtren ttreir prirnaries were 82? of ttre definitive
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Ie!'tqth. I estimated the flightless intenrat for blacl< dlrd<s as 27-30
days. l,lolt ch:rornlogy was higtrly qfrrclrronos arrprg years, ard peak
fli$rtlessress (e.g., ttre hi$est pnqortion fligtless) oocurrred abqrt
Iltid-July eadr year. Abcnt 50? of all black ducks becanra fligrtless
within a one-{eek period in eadr year. lthan body wei$rt declined 24?
durirg wirg nolt, wittr an average daify vreight loss of a2.2g. No birlCs
rrere obsenred feedirg durirq the rplt. BodV weight increased W 372
within 7 r/deels of conpletisr of wirgr to1t. Black ducks at o]<ak Bay
seemed to IIE€t, t.te energy dernards of nolt by: (1) increasirq fat stores
befone tfie wirq rplt; (2't runainirg sedentaqf drlrfug rclt, therreby
reducirq energy delrrards; ard (3) catabolizirq fat ard m:scle tissue.

In 1-986, I radio-nrar]<ed 26 rnale black ducks to sbrfy sunrirral arrt
rpvenerfts dLtrfug wirg nolt. Ttielve dud<s runaj-ned in ttre areas wtrele
thqg were narked, tnrt 10 ducks rrcnred to differcnt, waterstreds (  slipped
radios or their stahts was r-uilcrcnm). Marked ducks nrcved an aver:age of
O.2L lc/day for 2-4 day esenration intenrals. For dtrcks tlrat r,vere
rpnitoned to ttre en:t of ttre wirryr rrclt, t}te average distane between ttre
initial capltrre site ard tlre npst distant location was L.82 lcn (rarge=
0.46-6.80 ]sn). At least 2 radio-nrarked drcks were killed; bottr had left
ttp watershed wtpre they were captur€d. I estimated the nnlt-period (29
days) sunrirral rate at 0.874 (958 @nfidenae jrrtenral=O.68-0.987) r-rsing
the Mayfield nratlrcd. This surrrirral rate stranld be onsidered a ruirdmnn
becarse my distudcance (i.e., catrrbr:re, hardlirg, barxlirrg) rnay have
caused soNle birCs to rrcnre ard bemne nore susceptible to predation.
Rat€s'of featts $rcffbh ard rci$rt }oss were not differcrt for radio-
narked duds ard for unmarlced dtrd<s, suggesEirq ttrere rms rninimal to no
effect of tfie tt:ansnitters on ducks.

Fidelity of blacl< dlrcks to nrcltirg areas was docurented. Tr/enty-
nine barded rnale black dudc were capbrred nolti:rg on the study area in
2 differert years, ard 3 noltirg biads trrcre captured in 3 consecutive
years. Of those cnrd<s rccaphrred, 522 nrltecl on the sane pord rrrtrere
tttqg rctted in a prenriors year. I{hen assr.uned rntu:al rortalitlr ard
cripplirg loss are considered, €ln estjmated ninfumm of 10? of tlre
suwivirg dud<s retr.rrned to ttre lroltirg area L year after barxtirq.
RetrJrnirg bids not cbsenred rrranld laise ttris figrre oren higher.
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IaBITAT SUrIABILITY INDM( IODEL FOR IT{E AIIERTCAT.I EIDER

Irnrestiqators: A. K. Bluuton
R. B. Ouen, Jr.
W. B. Krdtn

Coceeratorq/
Prcjectr.
Sumort:

Objectives:

U.S. Fish ard Wildlife Senrice -
National Wetlards Researeh Center, SIideII, LA.

(1) Develqr a resEirg liabitat Suitabifity Irde>r
for ttre Arerican eider.

(2) Field test kqf variables in the ncdel.

Scqp:

Ttre ccnurrcn eiden, a seagoirg fucl<, is fcurd near offstpre shoals
ard islards arqrd the worldrs rprthern coasts; hcnrever, l{ailrc sryports
ttre only rnajor breedirg pqrlaticr of ttre eiden duck in tlre lower 48
stats. e1rcial to ttre eiderrs life qgc1e, tlp islards of ltfaire a:e
beirg subjected to increasirg recreational ard coastal develrynerts
crreatirq poterrEial disturfcances to eiden breedirq colonies. Dtrirq
rrecent years interest in the eider has insreased boEh in tet:M of
vien^rirg ard h:ntirg.

A need ocists to docunent ttre species-habitat relationstrips to
estiJnate iryacts of derrelqnent on this wildlife rescurce. I?re llabitat
Suitability Irdex (IISI) rrcdel beinq developed is a rre rsure of ttre
qna'l ittr of the rpstirq habitat ard its capacity to sry1nrf the eider.

Proiect, Status:

An initial nrcdel lras develqed ard revised by biologists
larcffledqeable of eider ecology i.rr l{airp. Aonnents fron ttrese biologists
were incorlnrated into ttre draft rrpdel sukxnitted to ttre U.S. Fish arxt
Wildlife Senrie in lune L987. A t€st of tie IrcdeI (i.e., a ccnparison
of npdel drtfnrt with ltaine islard.s of various hreeairg eiden densities)
was also dore. Results of ttre test irdicated that ttp ncdel was useftrl
for L'anl<inq eider nestirg islards, ard for distiryuishixq heary ard
Ii$rtly used islands, txrt not for estirnatirg t}re ntmdcer of Ureeairg
eiders usirg an irdividual islard.
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Sumort:

Objectives: (1)
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FffiIIIG E@ISf OF I{ORIIIERN PINIFIIIS, AI,IERICAI{ WIGE$I, AI{D
IOIiG-BITTTN MWTrcHERS As TfIE SELA!{IK T.IA$IOI.IAL WILDIJFE REFIreB, AIASIG,:

FIENTIAL EFFECIS OF IIOSS]-II0 @NIROL

Irnrestigator: L. A. Deer4pJ<ere

Advisors: P. W" Ebiown, Craitpelrsort
W. E. Glanz
K. E. cibs
J. R. Iorgcore

Cooperators/ U.S. Fish ant Wildlife Senrioe -
Selawik National Wildlife Reflrge, AI(
RegionaL Office, Anctror:age AK

Det€mire the diets of norttrern pintails,
Arnerican wigeon, ard lorg-billed dcnritdrers
durirq tne breedirg season.

.Det-ennine tlre qntial ard teryor:al distrilrrtion
of foods consrnned by the abore species.
Make nanag€ment reourEndations on the
use of Bacillus ttnrrirgiensis isr:aelensis
il Alaska based on the food habits of tttee
waterlcird species Ureedirg on ttre turxta.

Scope:

Blackflies ard. ncsquitoes EIre considered pest species in nany
zoogeo$3pfrical regions becar:se of their rcle in aiseale transnissioir
ard ttre effects of nass bitirq on nan ard livestock. The poEential
elcists to s?ray Bacilh.rs tfnrrirqiensis israelensis (BTI) in htrira areasof Alaska to corrbol. aipter:an trrcprlations. BII r"eauces blacJcfly,
rnsquito' ard ctrircncnrid trryrlations, dI tnr€e of wtrich are potentiai
food sotrcs for adtrlt, ard jrwenile waterbirrCs breeAing in ttrese areas.
The prrpose of tttis *tnfy is to assess the potentiat effects of BII useirt ttrdr:a regions of Alaska based on tfre eooa habits of r^raterJcinds
breedirg ttrele.

Ptoiect Statr-rs:

field work was finistred in Alrgust L987, ard analysis of data arxt
prrepa::ation of the final repott is nearirg ccnpletion. A brief surnrary
of ttre project, follcnp:

In norttrern pintails, ttre prqnrtion of inver{ebrate in ttre dietdid not cfrange arnorg 5 prelaying p7Z) , LL layirg (33?), ard, 16
postlaying (2821 fenales, althqrgtr specific foods rrariea. Anjtnal foods
acccnmted f.or 692 of ttre diet of 12 C1ass I pintail dudrlirgs, S4Z of L2
Class If dud<lirgs, arrl 69* of ttre diet of 3 C1ass IfI dlrcldirgs. Ifie
ncst aburdant inver{ebra,tes for C1ass I drrcklings wele pleccpterans,

(2)

(3)
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diptet:ans, hendtrterans, anl tripctryterans. Plecopterans anC pelyqpods
were ttre mt, alrrrdarrt fuveltebates in the diet of Class II ducklirgs.

Anerican wigeon fenrales consrned no anirnal foods aturirg prelayirq
(lF7) , 222 dtlrirg layirg (lF3), ard 8? durirq postlayirq (1ts2r-). enimal
foods aoccunted for 348 of ttre diet of Class I drd<lirgs (1tsL7) ard 88
of the diet, for Class II dudcfjrgs (1tsL2). Oorixids, tridrcpterans, ard
dipterans uere the rost fupo*ant invedebrate foods for Class I
dud<firys, rtterreas aipterans, tripdrqtemns ard gastrcpods werc the
npst alrurdant anirnal foods for Class II ducldirqs.

Alrurdarpe of invedebm.tes in food sanples for norttrern pintail ard
Anerican w"igeon differed fiun sreep sanples rnade at collection sites,
tnrt was similar to bottcrn core sarples. Northern pintail ard Anerican
wigeor fmales ard ttreir ycurq seened cppo*r.mistic in food use. Foods
conswled seelned to be influenced by phenological ctrarges in arrailable
wetlarrls ard their associated plarrt, ard fuveftebra,te foods.

F\rttrne Plans:

Ihe ttresis ard final report will be ccnpleted in Norrember L987.
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BIRDS OF IIAINEIS PEHTIENB

Irnresticrator: S. S. Stckuel1

Adtrisors: U. L. I[rnter, Jr., Chairperson
R. B. hvis
W. E. Glanz
J. R. Iorgcole

coWeratorq/ lfaine Deparftnent of Inlard Fistreries arrl wildlife
Prpiect
$T[prt:

Signal F\rels, Inc.
l[aiJre Chapter of fre Nab:re Aonsenrarcy
lfaire l-ard Use Regrrrlation Ocnunission
lfaine Oepartrent of Bnrirornental pnotection

(1) Identify those specie of birrCs that hbabit
![aitrets peatlards.

(2') Auantify the relative alrrrxlances of each
species to peatlard vegetatior anf hydrologlg.

(3) Determine vrhether larrge, conrelrcially
valuable peatlards differ in ttreir rhaluert
to wildlife fron maller, non-ccnurercially
valuable peatlards.

(4) Detendne rrrtri& of five ernri:prsrrcntal
factors (foliage heigrt diver:sity, area
of peatlard, trnatlard-foliage heigrt
diversity, tytrE of peatlard, and peatlarrt
vegetation diversity) a:e irrpoftant in
inftuencirq bird species orposition, bird
ryecies ridmess, ard bird densiQr in peatlards.

Objectives:

Scme:

neatlards an€ one of the last runainint urrtisturbed ecosystems in
ttle northeast. Iltus, ttre State of lfiaire tras an r-rnusual Wpor+unity to
dev_elq a ocrqtetrensive plan for onsenring l{ainers peatlarrfs. Hcr'errer,
before this ptoject, was initiated, no suu\reys of ttrswildlife in Itainers
peattards had been corducted. Before issuirg mininq perrnits or
establishfug peatlard presewes, the State neeAs to tmcry- r^rtrat birC
qgecies deperd on peatlards for tlreir contirnred sunrival, if any, ard
wtether cel-tai:r species are r€stricted to particrrlar Qpes or siZes of
peatlards.

Ihis stuiy relates ttre aturdarces ard distrjlarbions of birds in
eight ltaine tr=atlarrls to peatlard vegetation, size, arrt gecnnorphology.

Proiect Statr:s:

r ensused birits jrr eight lfajne peatlards of varrrirq t]ees ard
sizes durirg l{ay ard Jr:re of l-983 ard 1-984. EiSt distirrt, vegetation
types oocrrmed in ttte peatlard.s. A variable-+ridth trans€ct, rethod was
used for censusirg, ard estimated bird densities fisn a mdifed Bnlen
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arnllnsis ailt ttre Forrier Senies Estirnator in pr€graln TRANSECI. I
inchded all species &sewed on or flyirq c'ver ttp alea wfien
calcrrlatirq species richness.

Foliage hei$rt diversity (FIiD) ard peatlard vegetation diversity
were calcrrlated (E{D) wittr t}re Strannon Irdex. Featlard-FIID was defired
as ttre averErge FHD of a peatlard. Dsdrcgrans of peatlard were drar,rr
ard vegetation type sirnilarity tiasr based on both bird species
coryeition ard species occurrene plus ahrrdance.

Drrirq ttre tvo-year studlr, L04 bird species wene identified. Bfud
species rictrres rarged fisr 48 to 81 per peatlard ard fisn 46 to 76 per
vegetation type. O/erall birrt density rarqed fisn 4 to LL birds per ha
in eactr peatlard, ard firon 3 to 19 birds per ha in each vegetation type.
Densities of eactr species in eactr peatlard ard vegetation t14n were
ni$fy variable, ard ncst, species vere atr.udant in only a fen tlpes of
vegetation. Densities rarged fi:cnr 1 to 160 birds per 40 ha, with the
ccrnnon yellcmEtuoat beirg the npst alrurdarrt, species in 5 of 8 peatlards
ard 4 of 8 vegetation t1pes.

Neittrer type rpr size of a peatlard affected bild species
ccrposition (BSC), birl species rictnress (BSR), or bird atensity (BD) in
a predictable pattern. Foliage heigtrt diversitlz was ttre best predictor
of BSC, BSR, ard BD in eight types of peatlard vegetation. As foliage
hei$rt diver:sity iiffieased, bid species ccrposition ctrarged, species
richness increased, ard density incrreased. l,lcst peatlards, hchiever,
are a hetenogeneos collection of vegetation. Bird species richness in
ei$rt peatlards was best related to tlre interacting variables of FVD,
peatlard-FllD, ard areer, ard density r*as best related to ttre jrttel:actfug
variables of peatlard-FttD ard FVD. llrr.rs, vegetation heterrcgeneiQr seems
to be as, or nore, fupo*ant than vegetation stnrcture in influenci-rg
BSR ard BD in peatlards. Ihe hi$ rnmdcer of species recorded in
peatlards l'telative to ottrer habitats lerds sryport to ttre hlpottresis
that patctrjless, rattrer than foliage height diversitlr, is nnst iryoftant
in influencixq bird diversiQr.

F\rEure Plans:

Finish arnlysis ard r,rrite tlresis.
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CIIA}GES I}T TTIE rcPUIATTON OF BRMDNIG BT.ACK ET'CKS AND WETTAIID mBITATS
IN SCTffiI-CET.IIRAL II{AINE

Irwesticator: D, R. Diefenlcactr

AArisors: R. B. Oeren, Jr., Chairperson
P. O. Corr
W. A. Halt-snan
If. B. I(rdtrt
J. L. Iorgaore

Cocncerators Oollege of Fost Resolrces, Itratch Act' fUrds
Hoiect l{aire Oegartnent of Inlard Fistrenies ard Wildtife
$&ort: l{aine oocperertive ri*r ard wildrife Researetr unit
Objectives: (1) Determine the charge in rnmlcer, size,

ard wposition of wetlards sirre L98O
on tbe sEufy area in santtr-centr:al l{aire.

(2) Detemine the runber of breedirg pai::s of
black dudcs ard other waterfcn*l species on
the stuflr area.

(3) Develotrl a nErttrcrnzttical ncdel of ttre selection
of beaver flcnages try breeairy pairs of blacl<
duds based on physicalrzdtendcal/biological
drarercteristics of ttre habitat.

Sccne:

Results of ttre Mid-winter Irwentory of rraterfcnrl in the Atlarrtic
Flyway irdicate that tlre black dud< population has declined
aproxi:nately three percert per year sirpe L955. Restrictive
regulations have been estabti*red to reduce ttre tra:nrest by at least 25
percent in ttre United States. l{aire has establisfred e\ren rpre
restrictive harv€t regt:lations becarrse rpre than 65 percent of all
black dtds barded h l4aire as f1i$rtless ycl.nTt ttrat are strot in ttreir
first huntiry season are killed in ltaine.

The 1-5L tcnP *tlfy area is located in sorthern Di:snont arrl northern
Morupe tcnmsnips of sorth,rcentral l4ajne. this is in ttre norttrern
hardqrcods-spnrce ecoregion ard is ctra::acteristic of 1-8 percent of ttre
black duclcrs bl€ediry habitat in tlre United Stat€s. Fbcm ttre fil:s't
settlernent in l-800 until trre early L900rs, the area was an iryoltant
orry ard thber prcducirg region; hcnever, as of 1975 only L2 trnrcelrt of
the sttrfy area was active agricultural lard. tlre larxfscape has a
brol<en, diverse atrDeanurce wittr nnrdr abardored farmlard reverteil to
early ard mid-successional stages.

Wetland density on tlre sErfy are.r is atrproximately O.74
wetlanls/snp. In- ccnqrarison, tha prairie podole r.eqion has
apprcxfunately 8 wettards/snz. The water surface area per porxl r:arges
frqn 0.L0 to 60.46 ha (>eL.42 ha, L986 data) wittr ttre largest wetlards
beiry ericaceors peatlards.
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An intensive ensus of the blacl< dlrd< Ureedirg ard nestirg
popnrlation was corducted by tlre U.S. Fistr ard Wild1ife Senrice in tlre
Iate l-97ors on tlre strrty area along witJ: an aocrrt:ate docuentation of
ttre rretl-ard habitat. Sr-rnreys of waterfcrvl pprlations were corducted in
ttre 196ors by ttre ![aine Oeearfment of Inlard Fistreries ard Wildlife in
the sanre area. These data can be used to assess ttre nrmrlcer of breedirq
black ducls as related to drarges in habitat quantity ard qnfity. ltris
provides an opor{rdty to caribrate ttte ntnnber of black ducks to
habitat dnrges, tlus providirq ttre possibility of evaluatirg tlre
effects of exoepticrally restrictive tranrest regulations on tlp
pqrrlation of breedirg black duds.

hoiect Status:

Res.rlts of the 1986-87 ensuses
breedi-rg pafus of black d'cko, nallards,
gneater than durinq t977-8Oz

irdicate that tlp rn-mber of
ard blad< ducks x mllard.s are

ol-
6g
rF
o
LoltFP
z

/uanrax Bhck Duck

1979

[lenx Duck

I uame

1977 1978

ore sfurp1e trEasure of the amrtt, of arrailable habitat to watedcnrl
is srr:fae wate area (Sm). Itre SI{A rarged fron 168 to 2O7 ba durirq
L977-8O (1180 ha), r,rtrile in 1985 S:WA r4s L58 ha (data for 1987 have not,
been ocnpletely arnlyzed trrt irdicate even less SIB). An irdicator of
the anrurt of Enfity habitat i-s ttre rmber of beaver flcnages tlat are
active. Near1y tnetlrirds of tlte !'Etlards on tJp shrfy area are createcl
or ucdified try bearrer. In L977-80 ttrere rere 28-36 active irecNrilfutents
()F30.8), tdrile in 1986 there were only 15, ard in L987, 18 active
teortrcnts, a reducticr of rearly 5o?. h:eedirg pairs of black dud€
are ofben atb:acted to rs'r beaver flcnages because ttey ptriride good
co\rer, alrrdant irver+ebrate food rescurrces, ard stable water levels.
fhese results s4port tlte general &serrration ttlat the antnrnt, ard
qral-ity, of saterfcrl habitat has declirrcd in tlle sbriy are€r.
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Ihere are 9 nan-nade lpqm*nents on tlre sh.rty ar€a, occhdirg
snall farm pords, that wre onstnrcted wittr the irftent of czeatirg
waterfcryI habitat. they seerr to be preferred by nallards i 582 of alt
nallald si$rtirry drrirg L985-87 rerc orl rnan-rnade ltporntnents coparea
to less than L08 of all black drrd< sightirqs. I,€ belierre tlat
distur::cance ard pssibly lack of vegetative co\rer in nran-nrade pords nrake
thqn les suitable for blacl< dudcs.

One of ttte necounerdations by ttre Atlantic Watefcml Ccuncil for
irmeasirq the black dud< breedirg trnprlation was ixt€nse beaver
naragenertt ard construction of vnatrcntJol stnrctures. Wetlard
habitat narnganent will e*ainfy benefit aII species of waterfcnrl;
hcnever, in sortlr-centrral !4aire at ttre present tinra lretlard habitat nay
rrct, be fimitirq black dtrc,ks. ltlan-urade vetlards rnay not recessarily help
ttte black dttck becarse nallards t€nd to select, rnan-rnade fuqnrtrrcnts or
lt€tlards wittr great-er htunan-related activity. Itrcrefone, nran-made
furpqlrdrents will not onfy terd to be avoided btr black ducks, hrE, tlrqg
will help establi*r nallard pc6rrlations.

l{etlard nanaqtelnert in the norttreast can be nost effectively done by
intensive beaver mrngennrrt, ard these wetlards are preferred habitat
for ttre black duck. Hcnever, blacl< ducls EUF still pdably befug
affected ncre by tranrest than by habitat availability on ttre breedirg
gnarns. Also, it is clear that erren jn l{aine, tbe rrost rrcrtheastenly
state, ttre mallad is opardirg its breedi:tg tltrge into an area ttrat was
fornerly occlusive habitat, of the black duck.

Ftrture Plans:

Tito seasons of fieldtriork have En ccnpleted, and data are rorr
beirg ccmpiled ard arnlyzed. The thesis is to be ccnpleted in Decembs
r.987.
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Fifty-ei$rt pe::cerrt of aii naLiards siglri:t{ ciur.r.rg 1986-87 $/ere on nan-
rnade fupordnerrEs (rryer), whereas 90? of all black dud< si$ttirgs were
on nabr::al luetlarrls, ard blad< drd<s preferred kreaver-ceated wetlards
(Icnen) (Photos bV D. R. Diefer0cach).
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suRIf\z\L, mBIDAS USE AND DISPERSAL OF
rcgT-FXffiT-I}IG BIACK TTJCTC IN }AINE

Irvestigators: J. R. Iorgcore, lfaine Field Station, PWRC

Oo@erators'
Hoiect.

Objectives:

D. c. lhAuley, l[aine Field Station, PWRC
C. F)iazer, Graduate A.ssistant

U"S. Fish ard Wildtife Senrice -
Fabncent Wildlife Resea:ctr Center, Ia{rel, llD.
lbosehorn l{atioral Wildtife Reftrge, Calais, ME.

(1) EsEinate a zunrirral r:ate of
fenrale blad< duc*s dtrirq the rrcn-htnrLirg
period frun nid-Aryust to Octder Lst ant
for ttre period until biatls leave t{aine.

(2') Determine habitat use, bid nsveuents fisn
ttte neftrge, anl pairirg activity durirg this
post-fledgling period.

(3) Deteunine ctrarges in habitat r-rse, if ttrey
o€Llr, afEer hmtirg season opens Octoben l-st,
ard until bids nigrate in late December.

Scoce:

The black dtd< prydation tras declired dnstically orrer ttre last 30
years. In an effort to ascertain ttre reasonsr for ttris decline, therre
tns been an irrcr€ase in researrctr on black duck ercIogy. Inforrmtion on
sunrirral ard tle nelative fupoftan€ of specific causes of nortality,
parft,icrrlarly of yo:rg duciks, is ladcirg.

Itre ptpose of this study is to detewrine sr:rvirral of post-
fledqlirg black dtd<s in ttre faIl, wittr particrrlar euphasis on
determini-rg tlre o<tent of natu::al nortality. Radio telenetry will be
used to deterndne surrritral. This tectrrique also al-lcnls for ttre
gatleriry of inforrnation on ottrer aspects of black duck ecology suctr as
habitat use ard dispersal of ducl<s fisn natal areas.

Ptoject Statrs:

The 90day s-urvitral rate estlnate for 6L I{Y fernale black ducks
upnitoned in 1986 was 0.657. Ihis rralrre is sirnilar to qrr L985 estirnate
(0.5258) based on l-5 dtrcks. lbrtality increased fmn 0 deat}rs in
September, ani 6 deaths in Octeer to 8 deattrs in Norremben. orc duck
died in Dececnber. In addition to ttris non-hr.rnti:rg nor{atity, an
additiornl duck r,.ras sfrct jn Norrember ard 3 nrcre in December. H:edator:s
caused npst non-huntirg uor{alit1z; 5 by fox or coyote, 4 W mirk, 4
r:atrrtors, 1 unlmcnn rnanunal. Or€ dud< died in a tr:ap. In 3 instances
causie of death was unlmcrn. Aftfio$ there was no !:tatistical
difference, drrcjks abore npan nass (1F30) surrived at a qreater rate
(.737) than ttrcse (ll=3L) belcw tlre nean nass (.506). After dtrdcs either
crossed into Nehr h:urrsarid< (where black ducls hlere legal garc) or
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nignated, 4 ducks $ere shot,. Ifabitat use !{as nnstly of palustrine
wetlards in all nonEhs, hrt ttrre was a sli$rt shift to riverjne
habitats in Octeer as ice covered sccre lentic L,etlards. Many of ttre
dud<s nig:ated in nid-Novemben to winter in tne nid-At1artic states,
wtrile scne ducks (1tsL4) rqnaired on tfie Nery hmstrrick{aine 6ast.

F\rture Plans:

Si-xteen I{Y fernale black drds ard 5 }IY nales a:re omrent$ beirq
ncnitored. Warm tseemtures (rn kiUi:rg frcst thrcu$r September) , ard
Icn uater fisn late sunnpr a:o.$rt at tlre Refrrge, kepb birds alray f:un
bait sites resultirg in tle 1or nrmilcers caphred thus far. Atteryts
will be rnade to place tnnmitters on 50 additional IIY fenrales.
Ttadcirg will ontjrnre to rnid-Deenlcer ard atterryts will be nade to
identify vltse dud<s nigaate to winter

An M.S. ttresis will be pnepared by the g:aduate assistant, ard
senreral tefnical papers ard the RfD r€port will be written in fgee.
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@Ml{ot{ NIGHIm!{IG AS THE UNTVRSIIY OF IAINE, OROtio

Irwesticator: V. Mauilli II
Adrrisors:

Comera.tor:s/
Prroject
$-{port,:

Obiectives:

W. E. Glarz, Chai:ryerson
W. B. Krchn

lfaine Depar€rent of Inlard Fistreries ard Wildlife -
ndarqercd ard Norrgane Wildlife Gr:ants Ptrcga:am

lfaine cocpenrtive Fish ard wildlife Resea:ctr Unit

(L) S<amirc the $itability of rcofs sr:rfaced wittr
blad< nrhlcer versus tar/g:avel for restirg
nigtftha$ds.

(2) Test a gasrd census prccedure Uy corgarirg
the nrnber ard location of boonirg nale
nighthawks oensused fron tlre gnrourxf to actual
nest sites.

Scope:

F1at-tcped trcofs at ttre Universitlr of lfaine ard elsenvtrele prrvide
nestirq habitat for counon nighttrawks (Chondeiles rninor). Niqhthakrks
are Qpically seen in tlre rprthern part, of ttreir r:arge frun nid-t4ay
tnrot$t early SegtemUer, at dusk ard darrm prirnarily, darting ard divirg
en:atically in psuit of ffyirrq fursects. llales can be esenrcd
thru$tott the sumer divirg (locming) abore potential nest sit-es. A
L976 shtfy provides an estfunate of the pcfrlation size ard breedirrg
success on tlte Ororp carn6xrs ard senres as a basis for ccnqnrison. Of
qgecial corrcern is the effect that replacirgr tarlgaravel roofs with black
rr:ber surfaes will have on breedirq nighthawks. Si-rre L98L, L9
ruber-surface rcofs have been installed on carn[xrs, ard t]rere appea::s to
be a rntiorwide trerd the r.rse of rr,rber on new ard neplacenent
flat-tryed rrcofs. Ttre fupac*, of ttris trerrt on restirg nighthawks is
unlmcnm.

Hroiect Stab:s:

hta fisn ttre L985 ard L987 field seasons jrdicate that nighthawks
on the University of l{aire cargs prefer to rest on ga:avel surfaoes of
flat-toped buildings, eq>ecially on ttre santtrwest or souttreast corners
close to pa::apets. Gravel provides a stable surface r-pon wtrictr ttre eggs
rest, as vlell asi canruflage for L€stirq ard ino$ating nighthawks.
Par:apets atr4nrently provide sfelter fisn wird, rair, ard sun, ard r.educe
ttre likelihood of detection bryr aerial pnedator:s.

Six ni$rthawk rests were identified ard monitored tnrcn$rcut the
L987 season; all were srrccessfirl, producirg a trtal of l-0 chicks ard 8
fledqlirqs. AII rests were sifiratecl on gmvel surfaces, inclr.tdinq tr.D
on separate, e4lerlrerrtal trntctrcs of 25 squarc feet of galavel placed on
rubber roofs.
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A refined gasrrd census revealed a L:l- relationstrip between
oonsistently bocmirg adult rnales ard active nests. Bocndng m.rrred
airecny above or within apro<imntely 75 feet of the nest site.
D<rybions inclute rmles bocrniry over intndirgr rnales ard nales bocmilg
over females leavirg or r€brrninq to rests. Bocndnq irrtensity ard
frequenolr was greatest &rrfug the period of colr+strip ard incrrbation,
ard decaeased steadify fo1lorirg hatchirq when adults increased ttre tirta
spent, collectirg food for ctevelcping dlidks.

Ftrhrre Plans:

A prrcgaress repor{, overirg t}e 1985 ard 1987 data is beiry written
for the lfaine Oepartrerrt of InJ.ard Fistreries ard Wildtife. Plans are
beiry nade to fnblish the firnl results.
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Tfie conunon nighttrawk is beiry sb:died on ttre University of
lraine carps to detennine ttre effect. on nestirg habitat of
rreplacirq tar/gr=rvel rcofs wittr nrbber surfaces. A nightlrawk
beirg banded (tper) ard arpther bird protectirq its ctrick
(lcner) (Photos by V. l{arzilfi).
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Irnrestigator:

Advisors:

CoQera,tor:s
Proiect
Sumort:

Objec*,ives:

S'TJRVEY OF ERMDI}G T€ODISIID HAWICS

AS REIAIED TO FUREST IIANAtrUENT

H. De\ralfl

W. B. KrcLrr, Chairperson
W. E. Glanz
R. J. OrOonnor

I{ajre Oeeartrcnt of Inlard Fisheries ard Wildlife -
marqered ard Non-gane Wildlife Grants nrcEan

Maine Oocperzrtive Fish anal wildlife Researetr Unit
Ilniversity of I'taine

(1.) Estirnate the prcportion of area oco-pied
hry rrroodtard hawk ryecies in ccnparable
btocks of lard reprcsentirg different
forest nranaganent pr:actices, ard relate
the location of breedirg ratrrtors to
fonest draracteristics.

(2) E\raluate ttre useflilress of ttte survey
t-ectrrique in a nortlrern lfaire settirg,
prcvidirq reuIEs f:rcnr l,Iaine for a
ccnearison with previous arxl cornrrrent
sttdies in otlrer east€rn ard nidwestern
Iocations.

Scqp:

tre status of brledirg bids of prey in lfaire is rrct, hell-kncrin.
Althcn$r an Atlas of hreedirrf Birds of ![aine was recently cotpiled
(adanrus L987), ard falconers have l<ncffIedge of local trrcgHlations, a
systenratic sunrey had rrot been csducted prior to l-987. Tttis ptoject,
was initiated to determine ttre relationstrip betnrcen ccfiulunities of
breedirq hroodlard hawks ard tarrgescale forest rnanagerent pr:actices.
IrrEensive ccnnrercial hawestirg oocrrlrs over a large portion of rprttrern
Maire, ncdifyirg potential breedirg habitat on an annr-ral basis. Raptors
drar-rctenistically have large hcnre rlarges, arse ea*ily distur:lced at ttre
nest site, arxl often retrrrn to ttp sane rtest or t-ract, of lard year afEer
year. Iard-use practices ard distur:Jcaree by htmans influence tlte
suitability of an €Irea, r^rtridl is r.eflected in ttre use of an area by a
raptor species. It is futpol{ant to lstcnt hov variqrs lard uses,
prf,ictrlarly forest nanagelrerrt, affect ttre species ccnposition of
Ureeding biads of prey befone larrp areas are so ncdified as to be@IE
l.rnsadtable. A lmcntedge of ttre current statrrs of Urceding diurrnl
ratrtors in relation to e>dsting habitat, ard ttp ability to predict ard
rrcnitor clrarges in tlrese freeairg pcqrrlations are furdanerftaf to
narnqirtq tlrese qlecies.
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Hoiect Status:

Ttp areas uere suryqfea ahtriry the 1987 field season, an
untnrrrested region (ga><ter state Park) ard a corurercially trarrrested
negion (Itelos) adjaoent to it in rprttr-centr:al lfaine. - With t]re
ocee'Eion of a scientific forestry arca in the north, Ba)frer Park has
been left urrnamged for over 50 yeals, with no cuttiry or blcnrlcnn
rsnoval o@rlrirg. Ihe llblos a:ea is located to ttte west of Ba:<ten arrt
is cnmed hty Gteat Norttrern Paper Ccrrpany. ttris area is i-ntensively
rnanaged, prrrtiairg a nosaic of variarsiyiized clearqrts ard stripcrrtsl
nosfly cut ldttdn the last decade, as well as areas of regBsrth. Eactl
stt$y area ocnprises 4 tcntnships (6:<6 mile blocks) arxf is accessible tryr
uninprctred noads" the shxly was desigrred to estirate the oorditionaf
prsability of detection (PD) ard prcpor{.ion of area ocopied (ao) for
each qlecies in eacfi area, follcnirg the retbod of Geissler ard F\rller
(L987). Sunreys lrele corducted usirq brpadcasts of ga:eat horned cml
calls to enharce ttre detectabifity of restirq biads. Fortlr stations in
eadr area vele ctrosen, dl at least t-.3 lsn (.8 rd.) apar{,. stations
were visited cturirg ttre rornirg hcurs on a weekly basis, resultirq in g-
LL visits to eactr, t tailing 870 station visit*s durinq ttre corrse of ttre
sbrtY. A stardard pattern of great horned cmls calls werc brpadcast at
each station, prereorded frcnr a source tape sr.pplied by ttre u.s. Fistr
ard Wildfife Serrioers Fatucent Wild1ife Researetr Cerfter (I{mC).

Flrhr:re Plans:

hta are currertfy beirg analyzed to calcrrlate PD ard AO for eactr
ryecies in eactr habitat. n:eilrninary results slrcm rnarlced diffenences
beb^'een the ttio areas, hrt thornrgh arallees await ttre assistance of a
@rqrrter pl€grcrn srylied hy lryrc. Measusrents of pelrcent correr ard
oover type wi[ be nade fron aerial pfrcfus to ncrre accur:ately descrj-be
ttre variation in habitat betr/ueen ttte tl,o sh.lcy areas. Plans for tlre
1988 field season inclrrde a return to ttre tnwested area Tlele, lendirg
insi$rt into year-to-year variation in PD arxt Ao rralues wittrin a str-rfy
errea. A ttrild area will also be sunreyed, ctrosen to represent a
npdeate lard-use practice betreen ttre extrenes of Telos ard Bacter.
Sjnnrlations will be used to help design the l-988 survey effort.
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B.IERGSIIC ASPtrIS OF TMOD@CK InBITAT USE UJRT}G
THE RMDNIG SEASON Ar TIIE I,TCGEORN tiEfTTOt.lAL WILDLTIIE REF'T'GE

Irwestigator: W. M. Varder-Itraegen

Adtrisor:s: W. B. Krdrrr, Corchai4erson
R. B. Ohlen, Jr., Oo-ctrairper^son

CoWera,torg/ Universitlr of l[aire
Project,
$mort,:

l{aine Cooeerafive Fish ard Wildlife Researdr Unit
U.S. Fish ard Wildlife Senrice -

National Eology Center, Fo*, Collirs, @.
I'bosehorn National Wildlife Refirge, Calais, ME.

(1) Detemine ard ccnpare vegetation ard
food cttaracteristics of hardwood ard
softwood @\rers tsed bry roodcock ard
@npare to rardcnty selected bardwood
ard sofhrood sites.

(2', Dcanine nicrrc-climate negires ard
activity txdget-s of rcodcock in
differerf co\rer types.

(3) Docrnent sprirg food habits ard
determine ttre feasibility of derretryirg
a sprirg cordition irdor.

(4) Use tlre above resufts to evaluate
e>dsting rroodcock eruTt habitat npdels.

Objectives:

Sqle:

Ihe Atlantic poprlation of the Anerj-can rcodcod< is declini:rg, ard
arrailable data sugget. that habitat lms is ttre prinrarlz cause. To
reverse this decline, habitat prrctection ard inprorrenent prograrrs bas€d
on scud biological data llrrst be develqed ard fuplsrented. Alttrorgh a
nuber of habitat nodels bave been develqed for r^Joodcock on ttre
bneedirq gno:rds, basic assarytions in these npdels rsnain r.rntested.

l}re ldocehorn Natiornl Wildlife Refuge (llldR) has a substantial
pc6rrlation of breedirq woodcock, ard tlnber nrarngenrent on the refr:ge has
qeated a varieQz of over types representirq those ncst arrailable to
rorthern-breedirg l4rood@ck. In L986, ttre l4ahe Fie1d Station of
Fauttr:rerrt wildlife Researctr Center ard lloosetrorn N[,lR began a for-year
sttrCy to exanine uoodcock survival, prrductivity, ard habitat use on ttre
refuge. Ittis strrty will provide base lire data on 1rcqr.rlation dynaraics
ard rnasrc-habitat use. ltre lalrTe sanple of birds that will be radioed
cttirirq this sbrCy also prcvides an ryorhrnity to e><anire sprirg habitat
r:se fron an energetic perspective. Results fisn sesreral recent studies
irdicate ttrat sprirq is a critical period for rpodcocJ< trqrrlations, yet
ttre relationship between cover tlpe, rdcro-climate, anal woodcoclc
activitlr has rpt, been g)<amirted in detail.
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In 1987, the l{aine CFIIRU ard lbosehorn ]lWR initiated a cffpanion
silufy to eranine enerrgetic considerations, includirrg nicrrc-habitats ard
activiQr tndgets, influercing habitat use blr hbodcock on ttre freeairg
Es:ms. This shrty will exanire nicro-habitat r:se ard activity tndgets
of, ard micro-climate effects or, nood@k drJring early sprinq tJuorgfr
early surmr. Ttrese &b, ocmrlcired with energetic strdies on catrtive
biads ard sryplenented tryr trryrlation data oollected oornrrrently by the
Fa@ str.ldy, will provide a basis for modelirq lrnodcock
habitat reqrdaqe!:rts. Ttre uftinate goal of ttris sbrty is to derrelop a
breedirq habitat ncdel for uoodcocJ< based on bottr enengy ard resorrce
rpeds.

Hpject, Statrs:

Itre initial field season (ltardr,Aune 1987) fns been wpleted.
hta on vegetation stnrctrre ard ccnposition, soil ctrancteristics, arxt
ear*hworm aturdance vere ollected at L0l, diurrral site.s used by radio-
nrarlced birls durirq tlre pne-nestirg, restirg, ard post-nestirg periods.
Remcte nonitorirg stations recorded data on activitlr of jrctrunented
rnales ard fenrales durirg the prerestirq period, ard of fenrales with
brcods. Micrp-clirnate data uere oollected concurrentfy in ttre oo\rers
rrsed by mnitor€d birCs. Ttre activity-reordirg systeln raras tested ard
calibrated usirq data fisn catrrtive insErunprfted birds. Nbeteen birds
rere collected for arnlysis of energy resenres ard early ryrirg food
habits. Tbese data are curr:entfy beirg analyzed.

F\rtue P1ans:

Additional field data will be collected dLrring 1988 ard L989.
Captive rcodcocks will be r:aised durirg 1988 for use in laboratory
strdies of netabolign ard tnernorregqlation. Tarrget date for pnoject,
ocnpletion is Octder L989.
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The eastern pc6rrlalion of tfre Anarican liloodcock, larrply due
to abandoned farmlards reveft,ing fmn brushlards to
fonestlards, has decliled almost 3? per year siirce the nid-
1950s. Better data are needed on what detennines habitat
qlality to fuprcnre habitat xranagenerrt techniques (Photo by W.
B. Krchn) .
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fnRmR SEAL FOP(]I.AIION A]lD IARINE ]CMFAITEISHERIES INIRACIIONS

Irwestigator^s: J. R. cilbelt,
K. M. V{ynne

Project
Srmoft,

Sqp:

Oomera,tors,z
U.S. National I'{arire fisheries Serrrice -

: Northeast fisheries Center, I{oods HoIe, }trA.

fhe I'{arire l{arsnal Hstection Ac*, of L972 gr:anted Federal protection
to har'lcor seals (Fttggg vitulina) ard ottrer nrarine narunals, ard has led
to irprreased p6xrlations. In Facific coastal waters, concr,rrrent
incf,€ases in seal nr.urbers ard fistrirg pressute have nesulted in dirrect,
ard infirect conflicts, includirg coqntition, gear arxl catctr darnage,
ard incidental narine rnancnal captrrr€s. Ihe potential for sirnitar
conflicts e>cists ilt tbe western Norttr Atlantic. In onder to assess ttre
har:lcor sealrs status in ttery Brqlard ard its potential for conflicts wittr
ccnnereial fistreries, the Northeast Fistreries Oenter contracted wittr ttre
Universitlr of llaine to el<amine the alrurdance, distribrtion, noveuents,
ard discreteness of ttre haraor seal pc6rrlations in New Hrgrard. To
address tlpse &jectives, aerial sunrells were corductecl to determine
seal distrilartion ard abrdance, anl a trrrp tawjrq prcg[:arn was initiated
to enable ttre idertification of ird.ividr:als ard nrcnitor of ttreir
rrcnrernents.

Hoject Status

the prcject, has been corpletect ard a srlrunary of rnajor firdjrqs
follcns:

a significant fraction of the l{airp harJcor seal popilation rpves
sqrttnlard to ttte Cape Cod area in the winter. The lfarch L98L surrey
covered frcnr Rtrode Islard north to lbntregan Islard, ard the lv1a:ctr 1986
suntey covet=d tlte waters of lt[aine. Ttrese ild"icate that abcut onettrird
of tlp hardcor seaf po6x.tlation is scutlt of ttre lfaine border durirg tne
winter ard early sprirg.

l{aine is ttre primary freeairg ard pryirg area for all of Na'.r
Egrlardrs har&or seals. Ilaraor seals rrse tlre ledges in t*re innen bays
for prypjrrg ard breedirg early in the sumrer ard strift to cnrter le@es
during JuJ.y ard August to nrclt. Taged pr.ps often rpve far fi:on tlreir
bi*h site within a ncnttr afEer bi*h. S€'vem1 of ttre pnps tagged in
Blue HilI Bay, lhine wetre reovered by fisherrnen in Ner'r Brunslricl< ard
Nova Scotia.

In June l-981-, L0r483. hartcor seaLs were comtcd fisn tlre air on
ledges jJl lfaine. In June L986, L2,9L7 hardcor seals werc ccnrnted.
Becarse ttrese rrere total @rrnts, ttre only variability associated wittr
these co:nts is that of the fraction hauled drt at tlre tina of
zur'veyirg.
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Ttp erridence that the tnrJcor seal poEnrlation has been ircleasirg
since the enacffi, of the lfarine l,Iarunal Prrctection Act, is rFE
urequivocaf. Repeated ccn.urts in qrr shdy area strcmed that harlcor seals
shift their distril:ution fisn the inside to the cnrter ledges as tlre
sunrer prcgFesses. Hcnsrer, the €rparison of ttre June ccunts for the
Cas@ Bay Region in L973t 1981, ard 1985 irdicate a significarrt
irc:€ase in the haltcor seal p€flation. Ttre total coasta-l corrt for
June L985 is hi$rer than tlre one in L98l-. hpken dcnn tryr region of ttre
l[aine coast, ttre 1-986 ccunts were higfrcr in g areas, lcnrer in 4 arreas,
ard within 100 irdividuals in 9 areas. Hidlest gains in poprlation uere
in ttre @ Bay r-gion ard tlre Eastern Bay region.
Therefore, ttre prqnrderarce of data irdicate tfie seal trryrlation in
lfaire has increased sirre L9"73, ard prdably sjnce ].981. Earlier
inpressions that the ppflatior is clqrlclinq e\rery 7 years are rrot
substarfiiated hryr t€-errarnilntisr of ttre data.



Irnresticmtor:

Adrrisors:

Oowelrators/
koject,
$+rcort:

objectives:
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IEBTIAT USE AI{D IUTIE RATGE CIIARACIERTSETCS
OF !ffiE IN I{oRIHERN IAINE

M. E. fhoryson

J. R. Gilbert, Chairperson
c. J. I'tatrila
M. D. Astrley

lfaire Oeparm of Inlard Fistreries arrt Wildlife
ltblntireStennis

(L) Auantify seasmal habitat use ard trore
rarqe daracteristics of nrcose.

(2) Ccrrpare these panarcters for noose usirq
areas of differerrt loryirg i:rt-ensities.

Hoject status:

ItI reqlrir€flEnts for ttre degi€e of l[aste of Science (in Wildlife
I4arngenertt) were corpleted in May 1987. An ab6tra,ct, of ttre ttresis
follcns:

seasonal hote rarge ard babitat use draracteristics of adult ncose
(Alces alces) in norttrern l{aine were sbrdied fiun Janua4r L983 th:o.lgh
Seetemtcer 1984 usirg radio teleuetry. fhfuty-s€ven ilpose (14 M:23 F)
uere locat=ct 786 tiJrEs usirg aerial telernetrlg, 246 tirres by
triargulation, ard 26 tjrres by dircct dserration

A nedian hcrne r:arge of 7.12 knp vas obsenred duriry ttre wirrter of
L983, in qittictt srcnr did rot apear to restrict rrnose nprrenents. DJrirg
the wirrter of L984, sncr,r aennrlatiqrs o<ceeded 70sn for nrcst of ttre
winter, ard ttre neaiqn hone r:arge was only l-.55 lfiP. $mner hcne r=rges
varied fmn 5-126 knP, lrrt were tlpicallJbetrrcen 20-30 knA. fhe uredian
fall hcrne I=rge was atrpro<ftnately 3 lsnJ. In L984, nrcst nrcose occrpied
ttre saIIE seasornl hcne rarge used in L983. Seasornl hcnre r:arges of
irdividtnl npose ofEen orrerlaped, ot, if disjunct, wetre wittrin
apprcxinately 7 lgr of eactr ottrer.

Ihru.$rcnt, ttre year, rpose spent tlre najority of tlreir tirne at
elevations belcru 367 m, rr,trich, in ttris parf of ltaine, is ttre bansition
zore fron spnrefir dcrninated forests to northern hardwood forests at
hi*rcr elevations. Nring sun[rer, rtcose preferred to use lcnlards belcr.r
305 m elesration wittr flat slcpes, htrich i-s wtrere porrJs used for feed5-rq
on aquatic plarrts are located. @hrs spent a gneater pnoportion of ttreir
tfure in lcwlards than tnrlls did. Sqrth ard $Est aspec{s were used nrcre
ofEen than ottrer aspects during winter.

Drinq fall ard winter, rpose uere fcurd in fogged areas ttrat were
usnlly cut less ttran 30 years previos ard had alrurdant sr4plies of
bncnme ard urnft, stards of rnature sp nce ard fir ttat cculd be r:sed for



57

shelter. I{abitat use in surrler elparded to inclde ffi
cutovers, aquatic ar€as, ard lcnrlard black sprue ard cedar forests.

Mcose in this par{, of ![aire are dependent rpon logged ar€as for
rEetiry food ard shetter L€qtdr€rlents, ard irrcrpor:atirq the need.s of
npee in forest nanagenent, plans is suggested.



Investigator:

Field
Assistant:

Advisors:

Cooeerators'
Project
Sr.{port:
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E@Iff:T OF HTSHMS I}I SCTIIH-CEiTIR,JAL MLINE

S. It{. Arthrr

J. Warirrg

J. R. Gilbert, Co-chairperson
W. B. I(rdm, Co-ctaireerson
W. E. Glanz
G. J. lthtrila

Maire Oeeaem of llrlard fisheries ard Wildlife
Itaire Aoqerative Fish ard Wildlife Researetr Unit
lfairp n:-dFpens Association -

State Association
Northern Ooastat cfrapter

Objectives: E\rahate fistren hcne mrge size ard dynanics.
Determine fisher habitat use ard its relation
to snall rnanmat distrijartion.
Docunent, fi$er activitlr patterns.
Docwent fisher food habits.

Hoject, Stab:s:

All for the degrree of Doctor of Hrilos@ry (in
Wildlife) were ocrq>Ieted in Alrgust L987 (for December ga:aduation). An
abstra.ct of tlre dissedation follcms:

Hcne rarge cbanrtenistics, habitat use, food habits, anl activity
patterrrs of 43 radio-collared fishers (l{aEEes^pennanti) rcne strdied
fiun January, 1984rJanuary, L987 , in a 500 lsnJ areer in sorth.-centml
l{aire. Fishers were livetratrped in cage traps ard padded-jaw foottrold
tr:aps, ard recaptrured by daa{irg ttrsn cttt of trees ard bV trapirg them
at hrrsls.

Minfuun colrvo. pol)r'gon hcne rarge Erreas durirg l{ay-Decernber
averaged L6.3 lsn3 for 6 aAuft femrales lrargeFS.L-39.L) am fO.g }cnp tor
7 adnlt rnales (rarge=L0.5-78.2) t the rEEtns lrrere not, statistically
different (T-t€st, D0.2). Rarges of adr:lt fenrales were stable in size
ard location seasornlly ard betr.ieen years. AdlrLt rnales travelled widely
chJrirg l.{aretrt{ay, arxl shifted tleir tura mrges betrrcen years. Rarges
of adults did not overlap wittr oEtrers of the sarre sex, ercept, for males
durirq tlre sprirg. Adult fenrales shifted tlreir rarges to avoid orttrer
females, ard to occugf areasi left vacant by the remc\ral of females tryr
b:apers. Adult rnales also shifted tlreir mrges to include rracarrt
an€as, ard L nale was severrely irrjur€d in a fi$t witl another fistpr.
Jtnreniles (1ts20 nales, 4 females) travelled widely before establishiry
npne stable r:arqes durirg tlpir secord sumler.

(1)
(2',)

(3)
(4)
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Agples were the npst ccnuron food in scats collected durirq winter.
Ilates (LeEns anericanus), po::opines (Erethizon dor:satrnr) , arrl serrer:al
species of nice, voles, stlrers, ard squjra€fs also were @mrpn.

Fishers travelled ttusrgtt all forested habitats ard vlele never
fcrrd jr cpen ar€as. Dtring wilrter, fjstrers rested in hlrsrs ant
huntd intensively in dense, brrrstry areas with nrarrlr tna€ tr:acl<s. D.rrirg
sumner, fistrcrs usually rcsted h the brandres of conifetqrs trees, ard
lere active in all habitat tl4pes. $ree cavities were r-rsed as rest site
durirq sprirg ard falt ard as rntal dens.

Fishers rrere active npst ofben durjry early rcrnirg ard exrenirg,
altttq€fr scllp activiQr occrrn€d tntssrcut ttre day. Less activity
occurzed dtJrirq the winter ttlan tbe s-umrer, ard nprrements were strorter.
Bebavior pattems suWe*ea t}lat fe$rale wittr yqrrg kepE, theln in trce
cavities for abcrrt 8 ueeks durirq epril ard May. ffcnr rnia-r.rune until
Segterlcer, the yorrg preably aocopanied tleir nnthel^s, before feoor*rg
fudeeerdent in late suiltEr.



50

IIIE EOL6/ OF RwR, qflms ON tfrlNI DESERT ISIAND, IAINE

Irwestigator: L. J. Drtxrc

Advisors: R. B. Oh,en, Jt., Oo-chaia"ersort
W. B. I0dur, Co-ebairperson
C. J. Schell
W. E. Glanz
G. J. lrlatula

Cooperatorq/ U.S. National Fark Senrice -
Project
$ryport:

Objectives:

Acadia l.Iational Park, Bar llarlcor, ME

@ional Office, Boston, lrB,

(1) netundne tlre pnesent distrilrtion of river
ortters on l8errfi Deser{, Islard (lDI).

(2) Deterrine the food habits of river otte.s
ard t$e effect, of pneferrred prey arrailability
on otter distritution thurghort MDI.

(3) E\raluate the biotic ard abiotic paraneters
that prcvide the esential habitat for river
ott€lrs on MDf.

(4) Determine tlre influence of fire disilr.trbare
ard subsegent beaver activiQr on tlre
denrelrynent of river otter habitat on MDI.

Hroject, status:

Alf requirercnts for ttre dega=e of l4aster of Science (in Wifdtife
Ilarlagenent) rcre ccnpleted in September L987 (for Deceunber gnraduation).
An abstract of ttre thsi.s follcns:

Itris shxfy wEls oorducted to define ard ryantify tne eoologrical
factors affectirrg the disErilrrtim ard stabs of riven ott€r (Ig!r'a
canadensis) in Acadia National Park (AI\IP) on ll[am'E, Desert Islard (DI),
l{airp.

Ttre distrilertion of otters was determined fy searchirq for otter
sign on all waterstreds on MDI cturirq 2 winter ard 2 sunnpr fiefd seasons
between Auqust L985-l4arctr L987. Otter signr uas docuented on 25 of 39
watershed.s durirg 207 sigtn-seaarhes

O'tter select€d watmtreds that had ttre highest pnoportion of active
beaver wetlards ard avoided ttrose with no beaver (P<0.000L). Beaven
activity provided a stable water srqryly, influenced wetlard
productiviQ, ard provided a source of den ard restirg sites"

The level of beaver activitlr was affested bV ttre distrilartion of
deciduqrs species such as aspen (Fmflus spp.) ard bircft (Bettila spp.).
Ttrese species desreloped as a result of a 61800 ha fi-re that occurrred in
L947. Beavers used ttre bumed watersbeds rncre than oee*ea (P<0.01,).
Slcr,ily, tlrese early strccessional species will be rreplaced Ipr conifets
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srch as qpruce (PieA sp. ) ard fir (Abies spp. ) , ard suitability of tlre
habitat for beaver, anl tfrerefore oLter, will be redr:ced.

Itre diversity of prqg itans in ZOO otter scats was lcner dtrirq
wints than durinq sumrEr (P<0.000L). Fish (858 occrrrrrence) were tlre
predcninarrt, food it€ln in 47 scats ollecfed dring tlre wirrter, r,trile
an'phibians ard reptiles (69? occrrrrerre) ard fish (6L? occru'relre) $reL€
present nost often in the 1-53 scats collected chrrfug tlre suue. This
seasornL dnrqe in ttre diversity of prey onsr.uned by otters reflected
ttre seasonal sttift in habitats used. Drrirq sumrer, the mst conulcn
foods tere species that inhabit sfrallcr.r frestnrnter wetlards. Drirq
wirtter, narine species were rpre €rlrDn.

A predictive mdel of habitat use bV otters was developed by
ccrparing 19 uatcrstreds used by otters durfuq 2 or nrcre field seasions
wittt l-4 urnrsed rmterstreds. Of 47 habitat, rrariables initially reasured,
4 terc identified as providirg ttre ga:eatest deg€e of discrimination
betlleen used ard urnrsed watersheds. o'tter Lrse $Jas regatively associated
with the pryortion of mixed hardwood:-conifer starrts in forested ar€as
adjacent to watenlalzs $fimN), ani positively associated wittr ttre
nmilcer of beaver flcnages (AII^EEAV), watershed lerqth (IOII.,), ard
average stroreline diversity (IifiRRre). I!:ese rrariables lere ccnrlcined irt
ttp disefudnant firnction:

f (x) = -5.40 - Ll-.94l{Hmit + s.o8ALLBEAV +

4.75rc'IT, + 2. O9MIRREE;

where: * = us€dr - = unused.

Itre nrcdel had an overall correct, classification rate of 94*.

To naintain or inprove the stabs of otters on MD.[, ttre NPS struId
orduct, periodic sign surveys to npnitor trrcprlation status, rnaintain
trntctrcs of early streessional vegetation alorg uaterrfiays, arrl ensure
that, ctters bave access to narine rescnlrces tryr establistri:tg reso.rrce
protection zones.
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On lvh:rrE, Desert, fslard, Itaire, a recently ccnpleted sbxfy
fourd a close relationstrip befi,trcen beaver ard river otters.
Beaver-created or npdified uetlards sttpport, an alurdarrce of
fistres ard fr.ogs, najor itelns in ttre otterrs diet, alorq wittr
prpvidirg isolation ard safe restiry places (Photo by W. B.
I(rcfm) .
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THE IAINE AI'{PHTBTAN AI.ID REpfttE Afles pRolECT (t4ARAp)

Investigator:s: M. L. I[:nter, Jr.

Advisors:

J. K. Arlerckle
J. J. Albright

B. Brngason
S. hvis
A. Ritter

Ihe Nature Oonsenrdrqz
fhe Uaire Arfubon Society
lfiaine Oepartm:t of Inlard Fistreries ard l{ildlife
(1) Detennine ttle statrrs ard distrilution

of anphibians ard reptile in t[aine,
partiorlarly ral€ species ard those
that reach their rangte finit here.

(2', Deseibe the general ecology (e.g.,
habitat selectiqr ard life history)
of lrhi::ets trcryetiles.

Cocpera,torsz
Project
$ryort,:

objectives:

Scme:

Ittete are aprcxinately 35 species of arphibians ard reprtilesocorrirg in l[airp, of drictr 20 pr$ably teactr tfre firait of ttreir 13rgehere. ole or rpre q)ecies have prcbably been e)friryat€d frqn ttre state,
ard .there n ly rcIl be species o€rlr.i:xg tle!:e that have ncrt, beenprevio.rsly reorded. Itret€ is tittle tocn^rfeaqe abcut the statlts,
distritrrtion, anl, eology of lhire's her1s, ard tttis is the reason taRAp
was initiated. Nearly LOo volurteers frqn arq:rd the state have been
issued instruction rnantrals arxl reoord cards to reporf tlreir &senrations
of lpqps. These cards will be orgrter encoded atrt range naps
generat€d.

Hroject, Status:

Atl species of rreprtiles arxl anphibians ]glori/n to occgr in Uaine have
been reported in ttre IGRAP prcject, wittr tlre e>ccetrrtion of ttre tinber
rattlesrnke, a species beliwed to be eftir"atect.

Flrb:::e Plans:

ltBRAP will be tenrdmted afEer ttre l-988 field season arrl a bookrfTfie Anqfribians ard Reptiles of lhiner will be written.
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IODELTIG TI{E rcPUI3:ftON DYI{AMTCS OF IhTNEIS WITTE-{DAILED DEM.

Investigator:

Adrrisors:

I'!. E. chifeli

J. R. Gilbert, Co-chai:person
W. B. I0rdtn, Co-cnai-reerson
c. J. ![atula
M. L. l.ffionnck
W. L. Sqtle

l{airc oeeartuert of Inlard Fistreries ard Wildlife
lfaire cocperzrtive Fish ard wildlife Research Unit
Natiornl Rifle Association

(1) Darelq a npdel that deseibes the anrual
fluclerations of wtritetailed deer in l[aire.

(2) Predict srstained anrnnJ. hantest rates for
antJeL€d ard antlerless deer in selected
wildlife nranagerent tinits.

Project
Sumort

Cocpera,tors/

objectives:

ScoEp:

A.s denrards plaoed on rntrrral resdrrces tryr different consuner glrcups
increase, nrarngenrent decisions beccne npre corplo<. ocnpretrensive
nranagement plans, utilizirg all arrailable data, ar3e rncessary to pravide
a sustained harvest of lrhittstailed deer while ensurirg a healthy
pqrlation. ll8cdels, consisti:rg of a set of hlpottreses that define hcw
an ecological system fi:nctions, prorride a neans of relatirg hlpotheses,
trlacldrq tbe trryrlations as nanagenenit, prrcceeds, ard alfcffirq
erpeninrentation (i.e., simulation) of alternative nraragement strategies.

Ttre overall goal of ttris project, is to derrelcp a predictive pqulation
dynanics ncdel for r^tritetailed deer in l{aine. Ttre develryrent of ttris
rrcdel wiII not only integrate ttre large ard rraried data an:ay pnovided
hV ttre l{ahe Oeeartnent of Inlard Fisheries ard wildlife, hrt will help
to idertify interactions anorg variqs paranpters pertaininq to httitts
tailed deer ecology, pirpoint wealmesses in currrent data sets, ard help
gride futLrr€ nanagement ard reseandt erdeavors'.

Hoject stab:s:

Itre fralrsrprk of ttre pgrrlation Eanarnic ncdel has been trrritten in
@[-BA.SIC, test€d, ard venified. This rcdef neflects ttre annual qlcle of
r^tritetailed deer in l4aine ard tns been divided into 3 rnajor
ocngarf:nents: (1) fal-l har/est period, (2) winterearry sprirq period,
ard (3) neprrdtrctio4/swrunenearly fall. l,lortality ard r:eprrcductive
rats were deterrnined to r"eflect variations bryr serc, age (fawn, yearlirg,
ard adult), ard nonth (or sr:bsection) . Ihe firrrctiornl nelationstrips for
the reprcdu<*,ive period have been fornnrlated, ard tlrey etirnate (1)
fetal sex ratio by agte class of dam, (2') age class-specific birth
freqr-renoy, arxl, (3) age class-specific reproductive rate. the ttantest
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@rpar&rterrt $ras split into 4 subsections: (1) pre-bcftr, (2) bcrir, (3)
firearm, ard (4) post-fiream. Itre 4 tnnrest subsections had fimctiornl
relationstrips derived to estimate the follcruirq ncrtafitlr rate:

prebo* (trrqrrlation mor{aliQr rates) - co}rote predation, bobcat
predation, dql predatior, poadrirg, road lciltl;

bcff (population noftality r.ates) bahr tnnrest,
eipplirq, olote predation, bcbcat predation,
predation, poadrirg, rcad kill;

firearm (aqe class ard soc-specific nrcftality r:ates) - firearm
haryest, fiream criplirg, coyote predation, bobcat
predaticr, dog predation, poactrirg, troad lci-tl; arrtpost- (pryrlation rnr{aliQr rates) - qpte pnedation, b&cat

firearm predation, dcg predatior, poactrirrg, road kiU.
Ihe wirrter period had firrrtional relationstrips for:ru.rlated for tlrese

age class, se:(, ard nonth-specific rcrtality rates: winter serrerity,
coyctte predation, b&cat predatiur, dog predation, poadrirg, ard rcadkitl. DJrirq the sr.urner period, nonttrly nor{aliQr r:ates were @nsidel€dto be rean popnrlation rates, e>rcepts duriry June arrl JuIy for which 2
sets of nor{atiQt rate estfunates rrelre derived: L) nerurlcorn fawns, ard 2)
tlre runairder of the pqrrlation. Ihe nnrtality rate rrelationstritrs
derived for ttre sumler peniod include: neonatal nortality, oyoee
predation, bdcat prredation, dcg predation, poactring, ard road lci.ll.

Ftrttre Plans:

Ttte nelationSrips for nortality arxt reprcductive r:ates will be
ir*e$a.ted into ttre rrpder. sensitivity arnryses wilr be used to
detennire tlrose pararcters that, cause tlre gareatest charge irt ffqrrt ard
that sfrorld be estirated with the greatest a€Luaclr. Sinnrlation runswill be.per:fornred to o<anine the lorg-term effectrs of varicnrs nanagenent
strategies ard to nrake orditional predictions concernirg ttre ecology of
deer in lfaire. Thesis will be corpleted by early sprirq ]_998.

bc[^r
dog
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NESITIG MISGY A}TD IIABTTAT USE OF
I{ILD IT,RKEYS IN SCT]IH-CE.IIRAL IATNE

Irnrestigator: B. E. ft€it€r€r

Advisors:

Oomerators/
Hoject
Suryort,:

P. W. EhFeJn, Ctairperson
c. J. I'tatrila
W. A. Ilattsran

l[aire Deearfusnt of Inlard Fistreries ard Wildlife
National Wifd nrr]<et/ Federation
lfiaire Ctnpter of the National wild n]d<qf Federation
Natiornl Rifle Associatiqt
L. L. Bean, Irp.
Itaine Aoqemtitrc Fi-$l ard Wildlife Research Unit

(1) Docruerrt nesting dronology, pnqnrtiqt of
fenrales nestirg, rest site cfiar:acteristics,
ard ttre su@sts of eggs ard rests of free
rargirg turl<eys in soth.-cenb:al ltaixe.

(2) Deterrni:re tle types of restirg ard brcod
habitat used b'y ferrale trrkeys with broods
durirg tte breedirq season.

Objectives:

ScoEp:

The eastern wild turkef (l'lglsacrr.is gallcEnvo qEvestris) oepied
ttre sorthern portion of l{aine until t}re late L700s, trrt extensive
clearirg of ttre lard for fandng ard unregulated htrrtirg led to their
o<lirpation. It is urclear hcnr far rprtfi ard inlard ttre pcplation
nnged. Tllap ard tr:ansfer efforts in the late L970s ard early 1980s
resrtted in oeaminq trqrrlations in sorthern (centered in central York
Contnty) ard sorttr-cerrtral (centered in lrlaldo Colmty) l{aixe. Itre
Urceairq ctraracter.istics arxl ttre habitat req1tdr€rlents of wild turkeys in
lfairp werc r,nrloown. Aftlrcnrgtr turl€lts e:&ibit mnarlcable adaptability in
Erreas previosly tfrrcnsrt to be rnargiral habitat, ttte bj.:d.s are at ttte
edge of ttreir historic rarge in ltaile. Itre goal of ttris sbxfy tsas to
proriae baselirc inforrnation on ttre habitat durirg the
winter ard Ureeai-nq seasons, ard reprrcdtrctive cfraracteristics, hcne
ratTtes arrf aispersal distances of fenrale wifd trtrkqfs in watao @lrttlr,
t{ai1e. Ttris information is needed to wisely ctroose future release
sites, especially in areas wtrere winte food ard bl€od nearirq habitat
nay be limitirg.

Hoject, statrs:

Alt field work has been ccnpletecl. A total of 63 biJds ltel€
caphrred during tlre fall ard winter ftapirq period bettleen 1-985 ard
Lgb7. TvenQr-serren bi:ds wele fitt€d with baclpad< (11
adr;lt fenrales, l-L juvenile fsnales, L adult nale, ard 4 juvenile males).
T\,rrkeys were located at least one a heek dt.trinq ttre wirrter to npnitor
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$nti\ral ard daily after April L to deterrnine nestinq cturonology ard
sunrinal.

In L987, sncnr deFttrs ard days with snow e><ceeairg 30 cm rdere
gaeater (P<0.05) ttnn in 1986. Slltwi\ral, natality ard recnriffi, r:atesof fernale trrkeys trr€ ccngarea betlreen ttre tno wint€rs. DrEerded
peniods of deep sncnr lcsulted in rp pcSrrlation g:ohrttr because of lcnr
winFs survitral (442'), and redued natality ard rresuitrnent r.ates (P<
0.05).

Orerstory ard udenstory drarEcteristics of 9 rpst sites in waldo
Ccunty !',ere corEiistert with ffudirry in other paa+s of wild turkey
rarge. Slash seened to trnrvide conea]:rent of ttre rten ant eggs durfuq
the early parf, of incubation when hedca.ceors vegetation uas not yet
available. Orerstoris at rest sites are usually 50-908 Aen. fecnales
seem to prefer nelatively dense tuderstories wtrich orrceal the hen ard
eggs withcut haryerfug the fernalesr ability to detect, ant escape
atrp:oactrirg predator:s.

Horc range sizes of 8 hens wittr brcods aver:aged 25L I:n, wtrictr is
within ttre rarge reporfed in other sttrilies. Old fields, haltietds,
cornfields ard harrtunod starrls were used rncre (P<0.05) tfran eleecteA,
wtpreas softnood ad nixed stard.s were used less (p<0.05). Fields
pr''uvide irver+ebrntes, primarily insects, h,trictr oqlrise 75-gOZ of tlre
diet of pcnrlts clurirg the first fan weeks of life. As the pcurts get
older, the diet shifts fisn anirnal to plant natter srrctr as nast, soft
firuits ard heraaeols vegetation.

F\rtu:re Plans:

writfug of final tlresis contirnres; sctreduled date of gaaduation is
Deenber L987.
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rcPUIA[tON DYI'IAMICS OF PACTETC hALRI'SES

J. R. GilbeL{,
S. Hills

J. R. Gilbert, Ctai:person
W. E. Glanz
W. A. Ilalt€lnan
M. L. Ilunter, Jr.
W. B. I0drr

U.s. Fish ard wildtife Serrice -
Alaska Fi*r ard Wildlife Resea:ctr Oenter,
Androrage, AI(.

(1) $ecfrniques develcpnert ard evalration
a. Adap't erdstirg satellite telenetry

techrpfoglf to walnrs, ircludirg padcagirg,
sensors, ard attadment procedures.

b. Develql im$ilization tetrriques for
walrus on tlre pack ice.

(21 Detemine the effect of betravior:al patterrs
of valnrses (ccnposition, distriJertion,
morreuents ard behavior) on tJlre ocistirq
pc6rrlation esti:nates.

(3) Detemine ttre distritnrtion ard morreurenls of
walnrses relative to pack ice distrilution,
bathynetrff, ard ottrer ervi:oruental
paranaters.

(4') E\raluate the trnst censuses of walruses in
relation to the distrilution inforrnation
collectecl on &jectives z arxl 3.

Soope:

Ddstirg walnrs po6rrlation estimats fail to acccnrnt for
ccnposition, novarent, distriJ:nrtion, ard betravioral pattelTs. Sarylixq
effort is strared hryr ttre U.S. ard tlre U.S.S.R., arxl potrr.rlation estitnat€s
are atteryted once everlr five yea::s. Sarylfug effort currentfy lacks
coordination ard dpsigur ard, ttrerefore, lacks credibility; nesults are
Iimited to determinirg orrerall pc6r:lation trend. Maptation ard
fuplanentation of a'railable satellite teleuetrlr technigrcs to walrus
wiJ.l poterrtially addness ttre rnajoritlt of ttre pdlemrs associated wittr
cr:r'rent estimates, anl thus help to provide a rpre reliable data base
for nrarlagenrent of ttris irternational wildlife resource.

Hroject. Statr:s:

Flcnr late Jtne tluurgh August, operirnents were corducted on Rsrrd
Is1ard in kistol Bay, A1aska, to determine ttre best procedtme for
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furunobi lizirg walnses ard attactrirg transnittes. rhr€e vHF
transrdtters ard one satellite transnittcr $ere successftrlly attaeled
durirg the srnuer. !€ fcurd ftat dnrgs cculd be adninisterred using da11
$re, qrcsslcoqs, ard jab poles. I€ received nnrctr help arn coqellation
h this effort frun tbe U.s. Fish ard Wildlife senrice, tbe ^Llaskaoeaar:ffi of Fistr atrl GdrE, arrt ttre canadian wildlife serrrie.

Gfad:ate shldent Sue Hills is par*icipatirg in a fall cnrise on a
Soviet trawler to collect, biological sanples fisn wakuses beiry
hantesE€d. She also hc6ns to deternrine patterns of harllqrt arrt ccnpare
betravior on the ice with behavior esenrcd on ttre beactres of Rcrl.d
Islard in lrcpes ttrat a capture tectrrique can be develqed for tlre pack
ioe.

Flrtue Plans:

Illprcvanents will be rnade in ttre satellite transnitters ard casirqs
dtlrirq tie wirrter. . !{e also plan to work wittr veteirnrians to develfo
Ilpre neliable dnryirq prooedtres for walnrses. A seord field seasonis planrred, preferably irl the pack ice of the Chukchi Sea.
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Attachirg a satellite transrdtted to an adult nale waln:s on
Rcurd Islard, Alaska (Fhoto bY J. R. Gilbelt,).

ry;t:,n1rtV;;rt
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FAOD INMKE HT Dffi. IN SO(IIIIEAST AIASIG'

Investigator: D. E. Spalirqer

Aoopemtorq/ IrSm Forrest Service -
Prcject, Facific l{ortfiwest Forest ard
Sqnort,: Rarqe Eperirent Station, Juneau, AK.

objectives! (1.) Danelcp a npdel of diet selection ard intake
for SitJra black-tailed deer in tlre spnrcts
rrcrnlod< forests of sortheasE, Alaska.

(2) gmthesize depr rntritional studies jnto one
rcdel for predictirg netabolic nesponse of
deer to habitat ard potential carr,lgirg
capacity of habitats in santtreasbern .LIaslG.

Soqn:

Ihe effects of forest nanagenEnt on the carr,:fing capacity of
habitat for deer is a rmjor erwi:prmental concern in scutheast Alaska.
Carr:firy capacity Oegen0s prfunarily on the $Entity ard ?''ality of
arrailable food ard ttre diet selected by deer. ttre species ccnposition
ant nutritional ?'a'l ity of tlre diet deperds on ttre arrailabilities of
for:ages ard their palatabilities to deer. As the arrailabilities of
forage species shift, seasornlly or asi a result of nrarngenent or habitat
g/Pe, the cctryosition ard En1ity of deer diet-s strift, r€suftiry in
large dnrqes in potential carryjng capacity. Consequertly, ttre abifity
to predict, carrffi^rq capacity is a func*,ion of ttre accuraqg witJl wtrictr
the diet ocrqnsition is predicted r:rder tlre variqrs cord.itions iryosed
r4>on deer.

rt is hlpothesized ttlat diet selection is a fi:rrction of ttre
rnrtritiornl qt'ality of the vegetation ccnporents ard tirrE oonstraint-s
associated wittr forage fnrvestixg. Q:alitative aspects of ttre food
affect nutrient arailabiliQr ard food processirg capabilities (i.e.,
factors affecting or lirnitirq tlre phpical capacity of ttre digestive
tract, ard hrrnover of tlre urdigested residues in ttre tract). Factors
hthictr affect the arailabilitlz of the anirnal to hanrest food incttrde
aspecbs of forage qrality as well (ael1 wa1I concentration or nean cell
htall thicloess), tx-rt, also ir'rcllxCe the functiornl paranreters of bite
size, forage distrilertion, arxl arrurdance (bianassf. this strrclr is
designed to test ttrese $pottreses in a ttrc-phase eperinent.

Hoiect Status:

Phase I. Ttte anatysis of the fiinctional response in for^aging in
SitJG black-tailed deer.

Ihe initial pnase of researrh is ccnpleted. Ttre hlpothesis that
forage intake rate of Sitka blacJ<-tailed deer is a fr.urction of plant
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availability (bicmass), bite size, ard for:age fiSrqlsness was tested in
a series of openinerrts on catrrtive deer. Deer uerre offered si:rgle
ryecies diets of 8 orrcn\r consrned plants on artificial pastues, wittr
distrilrrtims adjusted to sinnrlate varicnrs forage arrailabilities. tlrder
tne aditions of tlre trials, irrtake rate was rroE, fqrrd to be a functicn
of plant, arrailability, e><ceet $hen deen weqe plarrts of srall
biG size at densities fess tnan 0.5 g/#. Intake rate was fr:idrly
orrcJatecl to bite size, ard also to plant fibrusness, as neasured by
neutral detertent fiber concentration. We corchrde frcnr ttri,s sbrty that
irftake rate is a fimction of pressirq constnaints (drerrirg) ineosea W
plant tissues. Bite size is hi$rty ornelated to intake rate because as
bite size decilnes, tlre aninal attenpts to corpensate fy ineeasirg bite
rate, r.Jhi& diredf-y orpetes with drewirq. Conseguently, ttre abifiq
to constrlle forage declines. The results of ttris study strggest that
forage selection tryr large herlcivores s.rctr as blad<-tailed deer nay be
significantfy affected by draracteristics suctr as bite size. Altfio.rgtr
bicmass or arailabiliQr lrray g:reatly affect carrTing catrncitlr, this
nariable rrEry nct, affect iftake rates of deer urxler rcst gr:rzfuq
orditions.

Ftrhrrre Stahrs:

Fhase II starhry has begrn in scnrtlpastern Ataska. Nire blad<-
tailed deer have been hard-reared ard r€Ieased on Ctnnrel Islard near
lfi:argell, Alaska. These animals will be used in a pilort, strrly cturirg
tne wirf€r L987-88 to t€sb researadr nettrods ard dtain prelininaqg
foragi:rg data. Dr. ltichael cillin$ran will be hia€d in ttre sprirg of
L988 to begirt field work on CtEnneI Islard at that tirrE. l4cdels of
for.agirg arc orrrent\z beirg developed to predict diet selection tryr tane
deer qr Channel Islard.
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InBIDNT SIITABILITY FOR \IRTEERJNTE HRB]]/ORES
IN REIJIIIION 10 FUREST STAND CTNRACTRTSMCS

Irvestigator: Lisa Shively

Adrrisors: D. E. Spaliryer, Chairperson
H. S. Qawford
W. E. Glanz

CoWeratorg/
Prpject
Surnprt:

Objectives: To deterndne the relatiorship betrrcen
broise aturdarpe, bmse quality,
ard snor depth to foragirg efficiencyjr wtrite-taifed deer, rpose ard caribor.
To determine the relation betlyeen forage
tsrcval rates, bntsi:rg irrtensity ard
foragirg decisior{rakirg in ttp three
animals in relation to sncn depttr
(energy erperditurc for tr:avelinq) .
Tto deterrnire foragirg bort lengths ard
trave] distarpes of deer, npose ard caribcrr
offered rcafirq densities of bncnse in
wjrter in order to predict Atinal forage
patctr sizes for ttp three urgulats.

Sme:

Deetr, npose ard carjbcnr re$drc boEtr oover ard for:age to srrnrive
ttre wirrter. otrrt,fueln @ver (clced carcHf conifer stards) ard opEfu.m
for:age production canrrcrt, be provided at the sane location. It follcns
that winte habitat qnaritY will be dircctly reIated to the distare
Iittlidr tlp anirnals mrst b:avel to forage (fiun the Hirg location) ard
tte densitlr ald quafitlt of the forage available in ttre trntctres. Because
of tlre differenoes in body size, foot loadirr1, ard nutritioral
requiranents of ttre three species, it is eqpecEea that Wtirxrrn habitat
qt'ality will be defined by differcnt nixes of cover ard for:age trntctres
for each anirnal. In addition, the density of sncnr ard ttre atnrrdarce ard
+n1ity of brcrse will affect eactr species diffeeently. Ilo acccnplistr
the objectives of ttre researrdr, we will cordr-rct a series of foragi-ng
trials begirudrg in the wintcr of L987-88, r.rsirrg aprorirnately 10 wtrite-
tailed deer, 3 rnose, ard 2-4 cari-bcu. Ttre for:agirg trials will be
cordtrcteil in pens erected at the urgrulate rresea::ctr facility located on
tlre otprp cail[rls. Bpwse densityr will be ncdified artificialfy in ttrese
pdrs, ard anirnal responses (fo::agirg bqrt lergttr, distance traveled,
bite r:ate, bit€ size, food irrtake r.ate ard eneg:f e:eernitue) will be
reasrred. Responses to sru'r deeth will be ob'tair€d oppor{unistically as
snc'hr d€et}r varies cver the vrirrter. Eiergff e:qlenOiture will be
ca'lculatecl fisn aninal dtaracteristics, snc'sr depth artt density, ard
distarce travelled.

rcIftirestennis

(1)

(2)

(3)
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Ptroject Status:

Hreprations for the e>perfuents began ir the sprirq of 1987. I€
aoquircd ard boEtleraised 9 deer fawns (6 of vhich lrere born to animals
in the captive held), one rpee ca1f, ard 2 caribor calves ttris last
sumtEr, whi€h, l'long wittr a-g oEtrer deer, 2 roose, ard possibly 2 orther
caribqr, will be used in the foragirrg eperinents beghnfug in November
1987. In onder to hcr:se ard care for ttre anirnals, serreral additions to
the facilitlr have been nade. rhe barn was eryanaea fiun L6o0 sq. ft. to
2560 sq. ft., ard 5 ildoor-cutdoor anirnal sta11s wele trrilt. Oorr:als
ard fenced colridor:s were added to facilitate aninal nanagement. lilork
is ncnr urder way to mplete ttre elperi:rental pens for the for-agirg
operfuents.

Ftrbrre P1ans:

Fomqirg operinerrts are sffiuled to begin in November 1987 ardqrtirue tlrcn$r ttre winte of L987-88 ard 1988-99.
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Comratorq/
Project
Sumort:
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S}hIITIESIS OF IAINE PRrurcR SN'DIES

S. It{. Artfur
W. B. I(rdrr

lfiaire Oepar*nt of Inlard Fisheries ard Wildlife
lfahe Ooqroz$ive F'i*r ard Wildlife Resea:rch Unit

Danelcp an anrptated biblioqmphy coverirg
recertt research of lfainets rnajor tenrcstrial
ndcear.trg predators.

SccEE:

Ihe l4airp Aoceerative Fi*r ard Wildlife Researrctr Itnit ard ttre
IJniversiQr of lfairE have corducted a series of resea:ctr projects
concernirq lfainers furtearirg predator:s duriry the last decade. Itlrrre
than a dozen qaduate shrdies have been ocnpleted, rresufEirg in ruremrs
theses, tehniel papqrs, ard other reports. l?re researctr covered ttre
eology of b&cats, colzotes, r€d fo:<es, fislrels, ard pfuie IIEuterLs, ard
was fi.ded prirnarily by tne !{airp Oepartrcnt of In1ard Fistreries ard
Wildlife (llDIF!{). Ihe trrtpce of ttre anrptatcd bibliography is to brirg
ttris infonnation @ettrer in a concise mannen, ard thereby nal<e it npre
arrailable for r:se by researd ard nrarngenrent biologists, particrrlarly
llDIFgt personref .

Prpject, Stabs:

Ibrk qt the prcject began in Septecrber L987. A ollection of all
tbeses, p:lclications, ard neports is befuq nade, ard conta.cts wittr ttre
prircipal irvestigators of eactr project have been initiated. A
prclininary cutline has been prepared ard is cuncntfy beinq r€\rised.

Ftrbrre P1ans:

An initial draft will be ccnpletect tryr Janr.rarlr 31-, L988, ard the
firal neport, will be finished by June 30, L988.
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PUBI,IES TONS. IHESES AI{D DTSSRTAIIONS.
AtirD PROnESSIOSAL mH(S cwtr{

SCIENIIETC PUBIJCASTOIiE

EtCmt.BN, D.V., ard J.R. l6rirg. l-986. !{anaganrent pdlanrs wit}r
recyclirg of adflt slrner steel]read tJsrt (Safnc gaidneri) at
Foster Resewoir, Orregon. Paqes L91--200 in R.H. Strud, editor.
Fish qrlbtre in fisheries rnanagenent. Arerican Fistreries Societlz,
Betlrcsda, !lD. 47W.

GIBES, J. , S. lbodrnrd, M. L. ltunter, ard A.E. Inrtchinson. 1r9g7 .
Deteminants of gaeat blue herqr olony distrilrrtion in coastal
lfafure. Auk 104(L) :38-47.

LEgflCH, D.J., ard J.R. cilbel{,. L985" Ctraracteristics of nFGe
qalvirg sits jn rprttrern lfaine as deternrired hy m:ltirnriate
arnllnsis: a prelininarlz irvestigation. Alces 22269-82.

LenAImS, J.A., J.T. lrhjor, ard J.A. Sherlarrne. t-985. A statlls
report: becat nrcrrenents in relation to srnlshoe hare density
(lUstra,ct). Page 375 in S.D. ItiLIer ard D.D. EVerett, editors.
Cats of ttre world: biology, conservation, ard nrarngemrerrt. National
Wildlife Federation, Wastrirgrton, DC. 501pp.

Lf[\UAIffS, ' J.A., J.T. l{ajor, aill J.A. Sherturne. L987. Influence of
season ard hnnn-irduoed rcr{ality on spatial organization of
b&cats (Ielis rufrrs) in l{afu're. Jqrrrlal of tfanunalogy G8:(L)].00-
Lo6.

IIAJCR, J.T., J.A. Sherlnrrne, J.A. Litrraitis, ard D.J. Ifa]risdr. 1986.
Reso:re use ard interspecific reIat between b&cats ard
ottter large namnalian predators in l{afure (abstra.cf). Fage 291- in
S.D. I.{iller ard D.D. EVerett, editors. Cats of ttre world: biology,
consenration, ard nranagenrent. National Wildlife Federation,
Washirqton, DC. 5011p.

IATOR, J.T., ard J.A. Sherlc.me. L987. f*erspecific rrelationstrips of
coyotes, bcbcats, ard r€d foxes in western l{aine. Jo.rrnal of
Wildlife l{arngenent 5L(3) :606-616.

ItDRIliG, J.R. L986. St-ocking anadroncus species to restone or enbance
fisheries. Fages 59-74 in R.H. Stm.rd, editor. Fi-sh crrltu€ in
fistpnies nanagerrent. American Fistreries Societlr, Bethesda, I,lD.
479pp.

ItORIlil3, J.R. L987. Restora'tiqr of Atlantic salncn to l4aine: overrcnrirq
physical ard biological prelens in the estuaq,r. P:rcceedirgs of
Coastal Zore '87, the Fifth flrr tosit-un on @asLa'l ard Ocean
l{arngement 3 : 3L29-3L40.
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Ycnrl<er, ard R.M. Hooton. L986. llureuent-s of
oastal crrtti:oat trort, Sa1rc clarki clarki,
taqgiry ard scale analyses. . Fislreries Researctrinfelred fmn

4(412343-353.

NEGUS, III.T. L987. Ihe influence of sulcmerrged frrlph,ood on feedirg ard
cmditim of fistes in a resenroir. I{prdiologia L4B(Llz63-72.

SAllAD, F., ard J.G. Starflql. l-985. I-oss of frestrwater shellfish afEer
water drlanCcnm in take Sebastiook, l4aiJe. Jqrrnal of F?estnrater
Ecology 3 (4) : 519-523. 55.

SbIY-DER, J.8., ard J.A. Bissonette. 1987. l{ar*en use of clear-crrttirg
ard residnl foret stards in vestern Nefirfqrdlard. Canadian
Jcurnal of Zoology 55(L) zL69-L74.

SIRO[\G, P.T.V., S.A. IaVallqg, ard R.C. B]rke II. L987. A colored
plastic leg bard for ccrmton loons. Janrrral of Field Ornitlrology
58 (2) z2L8-22L.

gIROtiG, P.T.V., J.A. Bissonette, anal J.S. Fair. L987. Rer-rse of nestirg
ard nurserty areas kryr omon loons. Jqrrnal of Wildlife l{arngenent
sl-(l-) .I23-L27.

TrscHENmRF, J.s.w., c. F1azetr, ard T.c. Grub. L987. rnteractions
betl,een bald eagles (Ilaliaeeiles leucocenhalus:Accipitridae) ard
river otters (IrtJ:a carndensis:l4rstelidae). lhe Sortlmestern
Naturalist 32 (2) :286-287 .

IKHNICAL AIID SEMI{trHMCAL P(]BLTEESIONS

ARRluR, s. 1"986. Fi*rer p:oject tedate. Pages 29-30 in t{aine tiaFpers
Association l.l€$Fletter, Winter 1996-82. 32pp.

BLUMISI, A.K., R.B. Ouren, Jf,., ard W.B. Krdm. L987. Ifabitat
suitability irde>< nrcdels: Anrerican eider (restirg). Final report,
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Final repor{ to l{aire Lard Use Regnrlation Ccrcnission, Ccronittee on
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HUIIIR, M.L., Jr.
742L4-L6.

L987. Wildlife @rrps to O<fond. Arerican Oconian
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KROHN, w.8., ard R'8. o$en, Jr. L987. l{aine wildrife: is cnrr firtur€
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I0RIIG' J.R. L985. Seasornlity ard habitat associations of three
species of tidepool fisbes. Final Repoft to Natioral ceogllapfric
Society. 28trp.

l[lLLEN, D.M., C.W. Fay, ard J.R. lbrirg. 1996. gpecies profiles: life
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Fish ard l{ildlife Serrrice Biological Repo*, g2 (LL.s6). 21W.

ItfiJLLEN, D.M., ard J.R. llllrirg. l-985. Species profiles (North Atlantic)
- sea scallcp. U.S. Fish ard Wildlife Service Biological Report 82
(r.r..57). 13P.

NE[,ilEtrJL, C.R., ard H. Hidr.r. 1-986. Species profiles (Nor{tr Atlantic)-
softshell clam. U.S. Fi"sh ard Wildlife Senrice Biological Repo*,
82 (1L.53). 17m.

SEANIEY, J.G., ard I'{.A. Sellers. 1-986. Species pnofiles (nid-Atlantic)
- ftrcrican oyster. U.S. Fish ard Wildlife Senrice Biological
Report, 82 (Ll-.6s). 2sFp.

SEANLEY, J.G., ard M.A. Sellers. 1986. Species prcfiles (ftlf of
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THESES NiID DISSERTAMONS
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Ef,tElJC, L.J. L987. Emlogy of river otters on llrcunt Desert Islard,
l{aixe. M.S. Thesis, University of l[aire, Olrcno. 76W.

EEGEIAN, D.R. L986. Influence of ernri:prmental corditions on
distrjliltion ard betravior of ccrurpn goldeneyes winterirg in l[aine.
M.S. Ttresis, Universitlr of ltaine, Orono. LL7pp.
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University of l{aine, orpno. 84trp.
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Gr:adua,te wildrife oonfenerce, Acadia univer^sity, $torfi/irle, NS .

DrEF'EI'IBACII, D. , R.B. orl€D, Jr., J.R. rorgcore, ard J.K. Rinqelman.
August' L987. Fryrlations of breeairg r*at-erfcnl ard wetlard
babitats in sorttr-oentral l{aine: ten years of ctrarge. qruposir-un on
the. Ecology ani l{arngerent of n:eeairg waterfcmr,- wirnripeg,
l{anit ba.

DTEFENBACII, D., J.D. Nidlors, H.H. obr€cht rrr, ard J.E. Hires. Augr]st
L987. Stllti\ra1 rates, tnntest, rates, winte distrilrution lntterns,ard fidelity to winterirg €rreas of slnpatric rnallarrCs ard-errErica;
black duclcs: a orparzrtive arnlysis on tlre ecology ard nranageurentof breedirq waterfcwl. Synposiun on ttre Ecology ana Uanagenrent of
nreeaUl Waterfcnrl, Wirrnipeg, !{anitcba.

EUEUC, L.J. Deenber L985. Ecology of river otters on l4annt Desert
Islarxl, lfaire. CoIIege of Forest Resorrces, Dcrnr Griffee @wnittee,univmity of lrtaine, Orono, ME.

UrHtC, L.J. Febl,rJar1/ l-987. Distrilution ard eology of riven ogts:s i11
Acadia National Park. Northeast Gr:adr-rate Strrdent Oonference,
Acadia Universitlr, lblfi/ille, liIS.

ElJEUc, L.J., R.B. ouen, Jt. , ard w.B. Iootrr. r4aretr L997. Eorogy ofthe North Anerican river otter on l,!o.urt Desert fslarrl, t{ahe.
Science ard Resorre l{anagernerrt in Norttreast U.S. Natioral Farks,
Ilniversity of llassact[:setts, eilfirerst, lA.
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EIJEIJC, L.J. Jtme L987. Assessirg habitat q'^lity for river otters on
I'fiqrnt Desert Islard, lfaine. Anenican Society of Mannalogists
l,betirg, aftnrqtrcLqrrc, NM.

FRAZR,. C. Febn:ary L987. Orrz€nt wildlife resea:rdr at tlre University
of l[aire. Norttreast Gradrate S:hdent Oonfesrce, Acadia
Ilniversity, Vblfville, liF.

FRAZER, C. August L987. FaII a$ersaf ard frcme rarge of post-
fledgliry Auerican black du*s in l{airp. $ztrposiun on ttre EoLogy
ard l4anaEement of heedirg Waterfcriil, Winnipeg, I'{anit&a.

GITFFRT, J.M. Eoember L985. Results of 1-985 U.S. Walrus Suwey.
lfarire Mannrals Conunittee, U.S.{J.S.S.R. Ooceerati.ve Agreenent, for
Joint Researctr on trnrirprnrental Conoerns in the Norttr Pacific,
Seattle, $h,.

HUIIIIER, M.L., Jr. lfardr L987. t'tanagirq forest-s for spatial
heterogeneity to naintain biological diversity. Norttr Arerican
Wildtife ard Natrrral Resor:rces Oonference, Quebec City.

LI\IIIIGSION, S. Deoecnber L985. Bald eagle rpstirg habitat,. lfaine
Departmelt of Inlard Fistpries ard Wildlife regiornl biologists,
Barqor, ME.

UfiIIIIGSION, S. February L987. Constnrction ard validation of a habitat
rpdel for lihiners Ureeairg bald eagles. Nortlpast Graduate
Wildlife omferene, Acadia Universitlt, Wolfirille, NS.

!mBG, J.R. Oct&er L986. DevelcprEnt of a sea-run brcum tJort
ryortfishery. !{airetdelnr ttanpsnirc Sea Grant Site Visit oorfererre,
Prcuts Necl<, ItlE.

IrORIliG, J.R. May L987. Fistreries rcsearch directions in l4ailp.
Seudrnr preserrted at the National Fistrcry Research ard De\relcpnent
Iaboratory, Wallsboro, PA.

ItORIliG, J.R. l4ay 1-987. Restorirg Atlantic salncn to l{aine: overccnrirg
physical ard biological pdlens in the estuarf. Coastal Zone r87,
ttte Fifth flnposiun on Coastal ard Ocean ltaragenert, Seattle, VA,.

C[{EN, R.8., Jr. Norrember L986. Inte$atirg fonestry ard wildlife
marngenrent on l{aine ird:s:trial forest lards. lfaire Ardubon
Societyrs Spnre-Fir Task Fore, Rmklard, ME.

CfiSil, R.8., Jr. Febn:a:ry L987. l[airers lard r:se regirrlation. Eastern
l{aine Fonest Fortun, Elarqor, ME.

CfiEN, R.B., Jr. lita:ctr L987. Witdlife research in tlre College of Forest
Reso:rces. Easterl l{aine Fot-st, Fortnn, Bartgor, ME.
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SAlil'ffIJO, D.J. l4ay L987. Reqponse of sorgbi-rds ard snall rnarunals to
gfphosateirduoed habitat drarges. Northeast Fish ard Wildtife
Oonference, Eltston, lfiA.

SPALIIiGR, D.E. Aprif L987. Plant defenses against larEe herlcivores:
are tocins ttre orly way? Seninar jn Botany, University of l{airn,
olsto.

grRcltiG, P.T.v., ard, J.A. Bissorrette. septemuer L997. Activity patterr:s
of ccmpn loons in large laJ<es in lfaire. Presented to ]-987 Norttr
Auerican Csrfelerre ard lbrlcstrcp on l-oon Resea:ctr ard l{arlagenerrt,
Oorrelt tlniversity, Nan York.

mEfIERm,, B. Segtmlcer 1985. Nestirq ecology ard habitat use of wild
tut<eys in l[aire.
hrcoksvitle, ltE.

23rt Northeast Wild ntrkgf Workstrc6l,

rRBfrERm., B. February l-987. Nestiry ecorogy ard habitat, rrse of w"ild
brtrkeys in l{airn. Norttreast Gl'aduate Sctrool wildlife oonference,
Acadia University, I{otfville, l{S.

PUBLTC TALIG PRESENIED

ARIHIJR, S. rrFi*ter ecologlr.rr TaLk presented at Waterrrille Chalrten,
lfairp Tbdmers Association, Oct&etr 1996. 25 atterrlees.

ARIIIUR, S. rrFl:rtear eoology ard rnanagement.tr l-echrres presented to
uteryraa:ate wildlife classes, Univelsitlr of lrlai:e, I.Io\relnber arrl
Deoember l-986. LOO attenctees.

ARIHUR' S. rrFistrer eology.rr f,alk presented at Ellstprttr High Sctrool
Scienoe Class, Deceder 1986. 25 atterrlees.

ARIHIrR, S. nFistre eology.fr Talk presented at Scnrttr Faris Cbatrrter,
Maine $:apers Association, December i-98G. 50 atterdees.

ARIHIIR, s. rrFistrer ecorogy.rr Talk presented at l[aine $:appers
association Boartl of Directors neeti:rg, Augr:sta, Decernber L986. 40
attcrdees.

ARIHIJR, S. rfFisher ecology.rr TaLk prresented at tlre l4onrce S;nrtsnanrs
dS, Jarnnrlr L987. L5 atterdees.

ARIIIUR, S. rrFister ecology.tr Talk presented at ttre Etlsvorth Chapter,
lfaine If:appers Association, Febnrarlz L997. 30 attendees.

ARllIuR, S. frFistrer ecology.il TaLk preserrted at the Belfast Chapter,
l{airp Ttappers Association, Febnrarlr L987. L5 attendees.
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ARlllUR, S. ttEcology of tie fisher in sorth:erftral lfaine.rr Irwit€d
slide presentation at the llaris Center for Oonserration Edtrcation,
Ilarrcock, NH., lvlardr L987. 75 atterdees.

ARIHIR, S. tWildlife researctr oppor-hmities.rr TaIk preserrted to Unity
Oollege, I.{ar$ L987.

ARlllUR, S. rrEology of fistrers in l4ajrc." Slide strcru presented to
Piscataquis River Chatrrter, lfairc Ttalpers Association, April 1987.

ARIIIIJR, S. Wildlife teleuetrlr - Dmstration presented to L00 tdgft
sctrool strdents ard parerts at @Ilege of Forest Resorrces otrlen
Itrcuse, IJniversity of l&aire, otono, epril L987.

ARlllUR, S. trEoology of ttre fistrer.'r Slide strcnr ard telenetry
deupnstratiqr presented at the l{afuE 4-H Animal Sciene hy,
Universitlr of ltaire' Osno, April L987. 24 atEerrctees.

ARltilJR, S. rrFisher ecology.rr S€minar presented at the Vlhite l,Hnorial
Forest Nature Center, Litthfield, Cf ., l6ay 1987. 25 attenilees.

ARIlItlR, S. ttEology of fistrers h l4aine.rr TaLk presented to Fn&scot,
Cornty Consenration Association, Eh3ewer, ME., June L987. L00
atterdees.

ARIfilJR, S. rfEcolcElf of fishers in scuth.-centt:al Maine.rr Presented at
wildlife noontine seminars, Ilnivetsity of Majre Wildlife
Department, Setrrtember L987.

DUE C, L.J. nlhe eology of river otters on I'tannt Deser{. Islard,
l[aine.rr Piesented at Acadia National Park, Segtemer L987. 20
park rescurce ard interyretive per:sonnel.

fUElJC, L.J. qlhe ecology of river otters on l,hmt Desed, Islard,
lfiaine.rr M.S. Ttresis sendnar. Students ard faoflty of the
Universitlr of l[airre, q1r6.lo, Septenber ]-987.

HERKE, S.W. rrEology of norttrern pike.n Semirar presented at, State of
l[airers Spor{snanrs Shchr, Augusta, lfarch L987. 80 attendees.

HIEI,S, S. Talk on surrrer resea:rch plans presented to rcetirg of Eskinrc
Walrus @runission, Ncf,ne, Alaska, April l-3-L5, 1987.

HUNIER, M.L., Jr. rrA gl&a1 atrproactr to wildlife consenration.rr Talk
presented to Universitlr of ltaine at Farmi:'rgfon, October 1986. 20
strdent atEendees.

IilJlilTm., M.L., Jr. ttAcid t:ain ard wildlife.rr Talk presented to Bcndoin
College, Octcber l-986. 35 shdent, atterrlees.

HUlil'IER, M.L., Jr. ttA gl&a1 atrprcach to wildlife onsenration.tr Talk
pesented to Unity CoIIege, Jarnra4r L987. 40 sttdent attendees.
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HUNriR,, M.L., Jr. rrA gr&al alprcach to wirdrife consenration.il Talk
presented to l{aine arfubon societ}r, rebruary L997. 35 atterrdees,
geneml gublic.

HUNIER, M.L., Jr. ItAcid rain ard wildrife.rr Talk presented to correge
of the Atlarrtic, April L997. 25 student atterrlees.

HUNIER, M.L., Jr. trA gl&al atrprcadr to wifdlife conssvation.r Talk
presented to Bath Garden os, l{ay L9g7 " 40 attendees, gener:al
prblic.

HUNIiER, M.L., Jr. tqsre ltaine aurphibians ard neptiles atlas prcject.tr
lfaine A:dubor Societlz, SegterOer L997. 35 p:blic atterrtees.

KROIIN, W.B. trEcologlr of fisher in soqrt]r-cenbal lfaire.tr Slide
presentation to tbe Suriltraze Chatrrter, Tlurt Unlimit-ed, EFwer, ME.,
Octeer P86. 3O attendees.

KROHN' W.B. rrAn orrenriqnr of watedcruI rnarngenrent in tlorttr Aterica.tl
I"es:hue to trtderr4adnte wildlife class, December 1,996. 25
atterdees.

KROtlN, W.B. rrOrganization ard fi.urctions of the U.S. Fish arrt Wildtife
senrie,r rlMigratory bird progran of ttre u.s. Fish arrl wirdlife
Senrice.It l€ctures to urderrgL.afuate wildlife poliqf class, Jaruarlr
l-987. 25 attendees.

KROHN, W.B. rrAn orrenrienl of the l{aine P::reda.tor Hoject.tr Imrited
presentation at the l{alris Center for Consewation Education,
llanrcock, N.H., l{arrh 1997. 25 atterdees.

KROHN, W.B. tlllaine Chapter of Ihe Wildlife Socieer's hsition on an Act,
to Establish tlre L987 Deer Season (tD 291,) . n hsition statenent
given to the lfaine Legislative ccnurrittee on Inlarxl Fistreries arxt
Wildlife, Augusta, Matrch L987. 40 attsrdees.

KROHN, w_.8. nepreserfted ttre t[aine cnager of the wirdrife societlr at a
frybfic. panel advisirg ttre @runissioner, l{airte Deparfnent of fntarn
Fisheries ard Wildlife, on hcrir to sperd tlre statets $S rnillion
habitat bond issrre. April June (3 neeti:rqs) L987. zo-25
atterdees p rcetirq.

KROHN, w.8., s.M. Arth:r, ard D. Licht. pnesentect an otribit of recent
rcsearch on predator eoology at tlre l{aire T5atr4:ers Association
Anrual Fall Rerdezvo.rs, Di-:cnnt, llE. , septenber L2, rggT . g0
atterdees.

Lf\[]IGgloN' s. rrConstnrction ard validation of a habitat ncdel for
Irhiners Ureedirg bald eagles.rr Talk prresented to the Norttreast
Wildlife Graduate stildent @nference, acadia University, $krlfirille,
NS., Februarlz L987. 5O attendees.
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UfvIliGglol[, S. P:eserrtaution with Bart t]re bald eagle to Bargor ltlG
Discoverlr llcuse preschool children, lfiay L987. 40 attendees.

LI\EIIC.9[ON, S. hserftation with Bart tne bald eagle to 150 Bath area
5th galade shdents, l{ay 3,987.

UtVIliGgION, S. rrBald eagle eology.rr Talk presented with Bart the bald
eagle to lfaire lJFniard Bcrmd sh.rlents, Jtrne 1987. ]-5 atterdees.

LI\I]IG9[QN, S. rrBald eagle ecologpz.rr TaIk preented wittr Baft, t}te bald
eagle to a high school sunler cmference on ttte University of l{aine
c€un6ils, Augrst L987. 40 atterdees.

IJ\IIltGglEN, S. rrBald eagle eology.rr TaIk preselrted with Bart the bald
eagle to hmrdr Lake lnrcA ffip, Aryust L987. 1-20 attendees.

lmnG, J.R. rrCareelcs in rnrire fisheries. rr Leclrrne presented to
nrtrcductisr to ltfarire Sciences class, Universitlr of lthire, April
27, L987. 5O atterdees.

lmDlc, J.R. rroolwater fisl( aquactrlb.tre. tt Lectr:re prcserf€d
A$aculture class, University of ![aire, Noverrber L985.
atterdees.

DlCRnG, J.R. trEffects of loWirq on aquatic systens.rr Lecture
presented to frestunan wildlife class, UniversiQr of lttaire, Oct€ber
1-986. 40 atEerdees.

lDRIliG, J.R. rrFisfr anatcnqrrrr rrFishes of l4airern anal rrFistreqr
regulation.r Lectures presented at l{aine Wa:denrs Scttool, Oono,
April L987. L5 atterdees.

cfiEI\I, R.8., Jr. rrltainets ergargered species.rr Talk presented to Bargor
Nab.rre Clulc, Bargor, Februaqr L987. 5O atterdees.

ohlEl, R.8., Jr. rrDeer nanagelrent in lfair€.tr Testinorryr before ttre Maine
Iegislative Fi$r arrt Wildtife Ocnmibtee, Atrgusta, llE., ltarctt L987.

Ct[{EliI, R.B., Jr. nE@ncmic rralues of fish ard wildlife to l[ainers
econffDr.ft Testirnony before ttre Governorrs Econcnnic Oanncil,
Bargor, ME., April l-987.

CHEliI, R.8., Jr., ard W.B. I(t:rdm. rrAn o\renrierw of ttre Wildlife nrcgn:am
at the University of lttaine.rr I-ecture to l4airp Warrilen Sctrool, April
L987. L5 attendees.

CmFliI, R.8., Jr. rll[ainers edarqeL€d species.rr lfalk given to t]p CIorp
hugtfters of the Anrerican Revolution, orono, ME., April 1987. 20
atterdees.

to
L2
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Cf,{lElf, R.8., Jr. r!]tanagenent ant furded reeds for lrhi:rets enAarqered
species.rr Testimor{f before the U. S. Senate Subccmdttee on
margercd Species, hrtlard, ME., lttay J-987

CfiEN, R.B., Jr. rrlhe forest illro*al.rr TaIk presented on l,[aj-re
Sctrolarrs Ey, Otono, l{ay L987. L5 atterdees.

CHH\I, R.B., Jr., ard D. Spalirger. tll[airers deer ard eagles - researrtr
ard rnnagenent.rr Talk presented on llaine Sdrolarrs Day, otorn, lfiay
L987. 50 atterrlees.

Ctr{BrI, R.B., Jr. rWildlife ecology.rr TaLk presented at ecology
rorkstrcgr, l{aire Hi$r AArentu:e P:rcgranr, Seboorruk l-ake, ME., June
1987. 35 atterdees.

OWEN, R.8., Jr. rTbodmck habitat r€{luiJsrents.rr l{or}cstrcp on l{oodcocl<
![aragenerrt qr Irdustrial Forest lards. Fort1ard, llE., SegterrUer
L987.

SAI{IILIO, D.J. rrRestrnnse of heedirg birls ard sna1l rnanunals to
herJcicideirduced habitat drarges.tr Wildlife noontine senrinar,
Wildlife peeartnent, UniversiQr of !{aine, OorF, ME., April L987.

SADlffLtrO, D.J. rrReqnnse of sorgbi:ds ard snall rnanmals to herlcicide
irdtrced habitat ctrarqes.rr Present€d at fonestrlr staff reetirg of
Gneat Norttrern Paper @rqnny, Millirpdcet, ME., lfiay L987. 50
foresters.

PROFESSIOIAL UHrINGS AITENDED

ARllltR, S. Atterded the annnl reetirq of ttre Northeast Fistrs Workirq
Glu4>, Oorrctd, NH., l4ay L987.

ARIIIIIR, S. Attended Anrerican Society of l{anmalogists lbetiry in
afUqueLqrJe, NM., Jrtrre L987.

DE\rA[.tL, H. Attded North Atlantic lfarine Uamnal Asso0iation
@nference, Boston, ltA., Marrdr L987.

DIIFENBACII, D. Attencted the lbrtheast Gr.ad:ate Wildlife Conference,
Acadia University, Iblfville, lilS., Febnrary L987.

DIEFE{BACH, D. Atterded qmpositxt sr the Ecology ard Managemrent of
eedinq Waterfcnl, Wirnripeg, Itanit&a, Ar.lgr:st LB-23, L987.

DUEIJC, L.J. Attcrded Nortfieast, Graduate Wildlife Oonfererrce, Acadia
Universitlr, ldolfi/ille, NS., .Febnrarlr L987 .

EIJEIIC, L.J. Attended ttre National Park Sewice Nortlpast Researc]r
Itdeetirg, Amtrer:st, 14A., l{a:rctr L987.
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f,[JEUC, L.J. Atterded Auerican Society of Mamnaloqists ltbetirg ir
afhryerque, NM., June L987 .

FRAZER, C. Atterded l{ortheast GEaduate Wildtife @nferrence, Acadia
Universitlr, I{olfville, l,[S., Febnrarlz L987.

ERAZER, C. Atterded S1zposirn qr tbe Eology ard }Ianagerent of hreedirg
Waterfcwl, Wi-rrripeg, l{anit$a, Arryust 1987.

I{[[,LS, S. Attended rcetirq of Eskinp Walnrs @runission, NcnE, Alaska,
April L987.

HUNIER, M.L., Jr. Atterded the Norttr Auerican wildlife ard Natural
Resarrces Conferenoe, Qrebec CitV, l,tarch L987.

IilJNIm,, M.L., Jr. Far{icipatei in anf led field trip to lilactrias Seal
Islard for 3O mubers of Norftr Arnerican Benttrological Societlr, Jurp
L987. \

KROHN, W.B. Atterded 52rd North Anerican Wildlife ard Natural Rescnlrces
Oonfer-nce, Quebec City, l{andt L987.

LI\[]IC.glCtil, S. Atterded Northeast Graduate Wildlife Confercnce, Acadia
Universitlz, Iblfi/ille, liIS., Febnrary L987.

ItDRIliG, J.R. Atterded nemctefy Operated Vetricles Confesrce, San Diego,
CA., l[ardr L987.

l,l)RlliG, J.R. Atteded coastal Zqe t87 Qztrposiwr, Seattle, !{A., May
L987.

l,lSRIliG, J.R. Attended anrn:al rcetirq of the North Auerican
Benthological Society, ot:rorn, ItlE., June L987.

lll)RlliG, J.R. Att€rded Nortlpast Aquaculture Conference, Fortlard, ME.,
Arryst L987.

CffEN, R.B., Jr. Att€rx1ed 52rd Norttr Anerican Wildlife ard Natu:al
Rescuces Conferencer Quebec City, Ilarch 1987.

CHEN, R.8., Jr. Att€rded 44th Northeast, Fish ard wildlife Confercnce,
Boston, lA., l{ay 1987.

CldBi[, R.B., Jr. Atterded Norttreast Wildlife Teacher:s ]deetirg, Boston,
lA., l{ay L987.

CldEN, R.8., Jr. Atterded Slnqnsitun on ttre Ecology ard lfanagennnt of
n€eai-rg Waterfcml, Winnipeg, lfanit$a, Ar.lgr:st L8-23, L987.

O{EN, R.B., Jr. Atterded l{orkshry on Woodck l{anagenent on Irdustrial
Forest I-ards, hrtlard, ME., September 9-Lo, L987.
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CHH.I, R.8., Jr. Attetded tbe National Park Service Coordinatinq llbetirg
for Iorg-terr Irwentory arrt lbnitori:rg of Natur:al nesotrces at
Acadia National Park, Bar llartor, !!8. , Setrtember L4, L987 .

SAI{ftLlO, D.J. Atterded 44th Northeast F'ish ard Wildlife Conference,
Ebston, l[A., ltay L987.

SPALTIGER, D.E. Attgded Northeast Wildlife Conference, Boston, tA.,
!{ay 1987.

SPAUIIGR, D.E. Atteded Norttreast Wildlife Educator:s I'betirg,
O:anlcerqf l-ake, NY., July 1987.

IREIIERR, B. Atterded 23rt l{ortheast Wild nrkey Wor}<strcp,
hooks\rille, ME., Seq*anber l-986.

TREIIERR, B. Attsrded Norttpast Graduate Wildlife @nfererre, Acadia
University, Ib1frille, liIS., Febrrrary L987.

AI'ARE

IrORIliG, J.R. Reoeived a Speciaf Adrievenent Award for Research,
November L986, ard a prunrtion based on research prcductivity, l{ay
L987, fisn the U.S. Fistr ard Wildfife Servioe.

SAIIERS, R., Jr. Reeived Horace Bord Sctrolarstrip for Fistreries fisn the
Fen$sot Ccunty Consenration Association, October l-986.

SAIIIILIO, D. hsented sc$olar*rip of $1-,OOO bV New Hrqlard Ortdoor
Wfiterst Association at annual neetirg, Worcester, 14,., January
L987.

YOtilZObI, P. Received the BLqvn kirrce Arnd for Science ard Ttectrnlogy
fist the Royal Nepal ecadeqf of Science ard Tbdrrologl/, June L987.



 






