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Ptsiect,
${fpri:

Objectives:

1

NESTITG InETXAlr }DDE[.S| FAR, BAT,D EEGLES IN IAINE

fnvestngator: S. A. Livirrytcr

ldrisors: R. B. OtEn, Jr., G-drairperscr
W. B. I0dut, O-cnairpersqr
W. E. Glanz

lNairn Oeparm of Inlard Fi,sher:ies ard Wildlife
U.S. Fish ard Wildlife Senrice -

Regiot 5, l.Iertor CorrEr, lA.
llaire Ocperatirrc Fish ard Wild1ife bearch ltnit

(1) Grtrt, a rcdel that wilf detumire if
an area is pote*iaf bald eagle rFstirg habitat.

(21 Test the predictability ard stability of the
dels tllngh qrcs rralidatiqr.

(3) eppfy @ls qr historically used nests to
assess ttreir pote*iaf for re-establi.ffi,.

Prsiect, Stabs:

Al1 reguirerrts for tlre de$ee of Masten of Scire (in Wildlife
UanaEemert) rcre ocqileted in Deoeder L987. An abstract, of ttre tfpsis
follos:

Gtir*y-nirc habitat variables dessibing tuman disb:rfcare, prcy
Ixreserrce, mter bodies, ard forcst ootiruity 1rere reasured within 500
anl 1500 m, reqlectfrrcfy, of 82 oeryied bald eagle (EIie,eeUtS
leurcoephalus) rFsts ard 88 rardcn sites in llairF. Dissi:ninant
fin:ticn analysis ms alplted to neEt, ant rardcm sits within riven,
lake' mrire rrrin'larrd, ard narire islard habitat types to @irrc 4
mdels. lbdets we tested usirg qr€ss validaticn.

Ocryarea to rardcn sites, batd eryle rEsts rEre leted qr river
strctdes with a larger basin area, less forest edp ard clcer to t}re
stlol€. fhe hke rcde.I irdicatecl that bald eagle nests rcrc peitirrely
asseiated sith the nder of spertcmirnnL trees, ard negatively
associated with distare to later, area of lard dj.shulced h'y hxtans, anl
area of lard that is hanrested for tidrer. ltthcr$r food related
variables did rpt Gur in the del, bald eagles avoided oldr*ater
lakes (8 < O.05), lales with ctly 1 qrcies of tleirnajor raarrater
fish pey (P S 0.01), ard selected lalcs with all 5 qncies of rmrmrter
fish poy (3 < 0.01). Ihe rnder of diadrlms fistr ryecies arrl area of
rater <6 ft CF€p atrirgt Is tide Fr€ lrcitively assciated with bald
eagle nests in mrire minlard habitats; the leng& of roads tear nests
ms a negatine variable. Ocryarea to rardm lnirrts, eagles restirg qt
offshore islards setected site rrith targer o1Enirgs, Iess feest edge,
ard a qna'lfgtr' area of ocdirpd shallm water ard inteft,idaf ar€Er.
htral fim disbtrbare sed to be the kgf r€quirrcnE of eagles
rEstirg qr mrire i.sfads.
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[re reqlective dels orrectly classified 100* of the 26 river
sites, 91t of the 57 lat<e sites, 9Ot of the 62 mrire nainlard sites,
hrl cfly 752 of tle 32 narire isfard sites. Sinilar classificatiqr
rates, rrtrich rE\rer differed try rcre than 8 pe!rcertage points in any
del, oe.uzed dlring cres rralidatiqr ard irdicatcd rpdel \ralidity.
Hi*rer nisclassificatisr bry the narine i.slard det my be dre to a
differcre in the way bald eagles use this rcre cpen habitat to eain
IElEy.

Lal<e or mrire nainlard npdels were alplied to L5 histor.ic rEsts irr
ard arqrd the lGrmebec eshrarilr. .Thi:teen lere classified as beilq
potertiaf habitat, ard proEecticr sbculd be establi.shed at ttrese sites.
mfuiry historic nest sites strofld be evaluatcd. llaters wittr a
dirrerse prqf base shculd rpt be targetea for mdel alplicaticr.
Ilabitat evaluatiqr via rlse of tlrese dels can help foft,ify odsting
eagle qpentratims, as rcl1 as etpard their distrilnrtim irrt!
peripheral Elr€as.



3

NEFNTIIITCIAYAS RD PAl.IIn PROJEI

fnvestintor: P. B. Ymzql

Adrrisors: M. Ir. Iinter, Jr., Chairperscr
W. E. Glanz
R. B. Otren, Jr.

Om:atorq/ Iitcrld Wildlife nrd
Prsie<*,
Sumort:

Bvircrwrt ard Fliql Instibrte, East{est Oenter
OeearrenU of Natioal Parks ard Wildlife Osrsenratiqr
firg Maberdn Ttust for l{abrre @tserratidt
I?iHnnran llniversitlr

(1) Darclcp tecnnbrcs for assessiry the
distritruCici'r anl staUs of red pardas.

(2') Prcvide basic inforratiqr m rcd
pnda ecology r€gaadiry habitat
selectim, diert, ard social slrsterc.

Obiectirrcs:

Sre:
Red pardas (Ailun:s fulgens), t}re sole species in an edenic

mrobfpic fmilfy of tJte ltimlayas ard adJaoent, rat41es, trave bere riate
becatrse of ever-ircreasirg deforestatim. Altlsrytl tlrere trarre been rcre
ttnn a dozen sbdies dr calrtive pqulaticrs of red trnrdas, little is
l<rffi abqrE tfteir distrifrrlicr ard status in the wild. ned pardas are a
pstectea species in llepaf ard CIIES tras irnlrded tls in Agudix If,
mercW tfiey are s$jected to strist tmde regnrtaticrs to avoid
eqiloitatian. Becanse red pardas arc steno'tlpic, ttey drld sen e asr €ul
irdicator of ecolqiel qditiqrs in tbrce habitats to rdridl they are
ar'Fted. In wtservirg habitats for red parrla, it is pr*affe tfnt the
fife reqrisites of mny ryecies in tlre mnity will also be satisfied.
l[ills, it is fikefy to be a sensitive irdo( of ecrllstern integriQr.

A trnryear eoJ,ogical sUrfy of red pardas witl be carried cut in
the Iargtarg l{atioaf Park, l{eeal. Ihe sbrfy will erphasize develqug
retbod.s for strtyirg red pardas, ard a broad arftly of data qr trabitat
selectim, uE /erents, di*, ard social slrstm wiff be gatheled.

Besides the sbdy qr red parda eologlz for log-tem msenraticr,
a tedtnical b:afuiry qpqteuE is also irrcrpor:ated ifto this ppject.
A key oqlanent of tltis progmn is tlre involvrelrt of llepali biologists
in qtsenntict resean*I. Oladratc sbdents fim ffi-Ennnn tlrivelrsity
will be invoh/€d ty uder+akirg rclated, short-teLm sbd,ies.

Hsject Stabs:

Ttp gante sfdeuts fi:En t?iEnvan Uhirrursity participatd as
asisistants ard prepared their masterrs deg€e tlreses. Firre drlt panfas
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rvEre catrturcd ard radio-ollar€d to rsritor tneir noveltent, a<*,ivity,
ard reSxod.lcticr.

Fardas targe altibdinally fnn 2r80O-3r900 n tnmslcnt tlre year.
re*iry sits nere farEely tJces, rcd<y cr*cr€ps, ard tree hollcnns, arrl
differcrt tree qncies were prefenrd seasmally. Oeasiqrally, prda.s
rcved fJm tr€e to Ge, aroidirg sofE sncn qr t$e gtold. !6r{atiQr of
cubs las high. Ihe hrlk of tlreir diet vas rirgl barbo (anrrfinar.ia
.S. ) , preferere o<isted betlrcen tlio species of rirpl batroo. nstr
Segtemer to l.lc\re!$er, tleir altitrdinal m,\rerents rere largely dictated
I,y a\raiLability of seasoral fnrits.

Flrture Plars:

hta analltsis is rrrdewalz, ard tfre dissedatiqr will be oqleted in
July 1989.
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g,R\TIVAL OF AMANTTC SAIIO{ ATD STEI.IIBD RAINU{ Mfi'I

Irwestngators: J. R. lbrirg
P. w. E[qf

Gmtors/
Ptgject
Sumd,:

U.S. Fi.sh arrl Witdlife Senrie -
Offie of Informtian Transfer, ft. collirs, @.

otrjectirrc: Hq)are a report smmrizirg the curent, Enbfished
ard up$fi"sh€d informatiqr qr srrvirral in fr€6tl
anl salt water of Atlantic salmr ard steelhead
railbcr trott, for use bet tne U.S. Fi.sh ard
Wildlife Serrrie mnaqtsrs ard ottrer agercies.

g€pe:

tre U.S. Fish ard Wildlife senrie is currertly rcfinirg several
restoratim @Is for Atlantic saf.mr. Ib naximize prcdictitrc
qrfidere, a@urate estinates of srdr factors €ui o€an arrl fiestnnts
snrirral r:ats rust be irEhH in tbe r*1. As steelhead tmrt are
clee relatives of sea-nn AtlanLic salmr, ocryamtirrc data cr grrrirral
for this qlecies ru.ild be adtnrttaqecrls to use as lell. lGdt of the
araiJ.able data qr srrvirral of Atlantic salmr ard steelhead trsrt is
wqrrblisH, with limited prblished papens. A report osolidatirg tXis
infonatiqr ifto ore siource is reeded fon mnagers develqirg saLur
rcstomtisr rcde1s.

hoject Stabs:

tre project is ocqfefud ard a reeoft trFhstnrnter ard Ooean
Srrvi\ral of Atlantic Safur ard Steelhed: A Slrrqsisrf ms i.s$ed in
inrly 1988.
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.ldvisors:
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MIffY OF IWtrIERN PIXE IN I{LINE

S. W. IIed<e

iI. R. ltlrrirg, Chairpersdt
iI. D. I'ELeave
I. L. IGmfield
,t. l{. Rirgo

UairE Deearfurt of Inlard Fisheries ard Wildtife
Ilnirrcrsity of l4aine

lto pruride data qr rpvelrprtts, age ard g:owth, ard
food babits of rprttrern pilce in the Befgr@ Iat<es
regicr of ltb,ire.

Hsject
$+nort:

Objective:

Oqnrators'

Sre:
lbrtJlern pike (Eso( lucius) bere iUegally intlrcdled to tlte

Bef$ade Iakes regicr of l{aire in the late 1970s. Sire that tirE, pike
tnrc ryread to for lales ard tlte l(ermebec River. the!€ is virtnlly rp
infomation on tbe species in ltaire, ard fish mnagelrs rpea aerate
infotnatiqr on food habits, rc\r@rrEs, d9€ ant gmltlr, ryannirglocatiqrs ard qditiqrs, arrll ottrer aryects of the life history. lltre
qlecies is rw beinq actively prsea by argle!.s, ard fistr rp to 9 lq
(2O lbs.) have been taken in irseasjrgly pcprtar ie ant qur waten
fistnries. It is iryortant to XrEr if habitat rcquir,wrts of piJre
paraUel tnose of chain pid<ercf @. nier) .

Ihe poject, iwohred olfectirg pike ard dtain picJ<ele.I pntmrify
fim @eat M usirg gilt rnts, tJap nets, anl argliry. Rdio taEs
tElrre plaoed m larger piJre, ard all eseids we t4ged wittr Flqf
arr$or tags. Scales rrete ollested fim alt piJe ard pid<elel, anl the
habitat of caFtrr€ locatiqr was dm.mrted in teLG of depttr, water
t€spemtur€, ani vegetaticr. A select€d rnn{cer of pike anf pidcelef
lete emined for food habits. editiqral sanples of scales, stcmactls,
ard lengthteight data were eained frrcm ryecirEls ollected ttr arglelrs
at derbies ard fm cr€e1 clerls.

Prrcrject Stabs:

Ere poject is oopleted ard all requir@ts for the @a:ee of
lthster of Sciele in Zoology ha\re be€n Et. An abE{ract, of the tfEsi.s
fol1ms:

l{ortbern piJ<e (EEg lrrius) were iflegffy irrtrodled Aring the
ni+fgzOs ifto the Be.fgalade Lakes regfor of lrhire, ]rhictr afreaey
sported a large pprlaticr of arpther esaid, the dnin pidcelel (E.
niger). lbrtrtrrt lntterrrs, genetics, ant food habits of both qncies
lere sb.died in t}re larrEest, (31334 ha) lake, A3eat H.
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Dlovement patterns were investiqtea bV nark-ard-recaphr:e
technigrcs (FIqf arrchor taqs) as reI1 as tryr urderwater telanetry. fhe
Iatter reqLrea develcpment ard erraltntiqr of a neer technique for
oGemally attadriry large r"adio tr:arsritters to rprthern piJ<e; althcngr
this tedrniEre vrprked well, sre difications are reccrurerded. The
Flqg arrhor tag re*rlts irdicated that ctain pid<ercI do not naintain
restri<ted tre trrrges for log tire 1ruiods, alt}lo$t two specirens
lrlerc recaprUrca at their release sites 118 ard 239 days after beiry
taged. No sigrificant hcrniry abifity hy cftain pidcenel was
densrstrated. Radio transitter rcsrlts irrlicatcd that (1) pike are
gernrally sedentary fish drictr do minEain restricted hcsrs rar4tes
(althcr$r scne +)ecinens did rcve lorg distances - 3-10 ]sn), (2) nigflt
ard day rcvelrents of piJce are sirnilarr (3) nsnbers of a spavrnirg gno,p
do rpt, form rtlocalizedtt pcprlatiors dtrirg the rqnairder of tJle year,
(4) large (3.2-7.5 lq) pike usnlly reside in strallcnr (1-3 n) water, hrt
nEry also utilize eper (> 6 n) vaten, (5) large piJre are usually
associated with vegetatiqr, (6) the ccnsensrs of other resea:cctr that
sLriming energy oo6ts ate relatively tniileo*ant to piJ<e enengy trudgets
uay need re-evaluatior, at least for larrge (> 4 lq) piJce, (7) rreattrcr
lntterns have rp disernible effects on pike n:'vetrcnts, ard (8) the
oettaf terye!:ahEe rarge (19-2LqC) for g:srttr of rprttrern pil<e
calqrlated by cassel-uan (1978) is orrect,.

Irvestigaticn of the Eenedcs of tbese esocids bV protein
electncphorresis ard uuitochsdrial M, digestion demonstr:ated tlp
e:dstre in 6eat M of natural hf&irds produced by natirgs of feurale
cfiain pid<erel ard nale rnrtbern pike. substantial genetic divergence
(D : 1.9i p
irdicatirg that the subgenrs, tsrerpza, of tlre ctrair pickerel may need to
be elevatcrt to gernric stabs.

Irvestigation of the food habits of 62 drain pidcerel ard 15
rprtlrern piJ<e fisr e€at M revealed predatory behavior t}lat b,as
si'nilar to hhat has been reportea for tlrese esocids in ttre litemtlrre.
(1) ftFty stcmads mrrzed in 29* of c$ain picl<erel ard 4OZ of
rprtbern pike. (2) llorthern pil<e werc totally piscivoruts, wtrile dnin
pidcercl qrsnrEd crayfisfr ard draqonfty (nniscptera) Iarrrae in addition
to fishes. No predatior qr raterfcnrrl or stocked lardtocked Atlantic
sal-rcn was noted, hrt otber evi&re sugges'ts that sudr predation
e>dsts. (3) Chain pid<ercl preferrred Wily-rayed plsyt rnrttern pike
terded to select, soft-rayed fo:age fishes. Forage s4plies in Grreat
M are prrcbably of srfficient qr'al ity ard EEntity to sryor{, hi$t
gasrtJr rats of esocids. these tlrp eseids arc epecEed to ccrpete for
pney (e.9., Atlantic sal:wr), ard tfre demise (as a fi"stteqf) of the chain
pickerel pc6rrlaticn is a pesibitity. (4) No substantial diet
differcnes befueen nale ard fqale esaids were fcurd. (5) fhe qrbiJrrnn
size of pt=1t aFpears to be abcut 20* ard 252 of the lergth of tlp
predator for rprthern pil<e ard dnin pickerel, respectively.
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FEt]IAl[[c|{ STI'DIES OF }ILINE INIRTII$L ETSIIES

J. R. lbrirg

llaticral Geo$afhic Soci€ty
Ihe l{abJre @rsenrdrry
Itnircrsity of uaire

(1) ICbntify ervirqmrtal qditims associated
with anirral ard departue of fishes in the
inEed,idal z.6,e.

(2') Lbntify anl Enntify alqaf arrt food
associations of irrtertidal fishes.

(3) Frelql a qncies chedcfist of l{aire
tid€pool fishes.

Sre:
Inteutidal fistes a:e uniqr.le @rs of the inteft,idal e@erJrsta.

Tid€p@fs seh/e a nrlrsienjr fi.urcticr, ard yolg of esrcrnicalfy iry6r+arn
offshore fistles utilize tid€pools asr a reflrye ard rursery. Becalse of
ryecific algat ard habitat assciatiqrs, these fisbes can be s:soeptible
to envirurcntal omtainants in oastal vaters, bottr of a di:ect, ard
infirect naUlre.

$rrveye sirre Ul79 trarre located 22 .qlecies of ti@rcI fishes in
llair€. ltrre rrcrprBnts of the rock $mrEI have been exanined in mlkirq
shdies, ard aIgal assciatiqrs ard food habits of hryfish ard Atlantic
seamails bave been Enntified. ED€e sbrfy pools qr Sdroodic Fninrula
tnrre been strdied sine 1981, ard rprk tns also fuvohred the first,
deseip'tict of rod< Ernefs as the first interdiatc host, of tlre
digenean fluke, Cirytoootle fimua.

Prsiect, Statrrs:

Ibrk oontirued in 1988 on rctentiqt of strorttrorn sculpirrs ard
juvenile hrryfistr in tidepools thrq$r a series of narf<-recaprtue
e.perirEnts. Fin regm'aticr was evident uithin m rcnth for jutrenile
ltupfistr, ard a sigrificanE rnuber of irdividrals rwired in tidepools
ahrirg a 15{ay strriy. Tto papers uere acoqrted ard a third is beinq
Warea for pJclicatim ard oral presentation.

I\rutreBlere:

Dperirertts plarned for 1989 ircltde rc-elmimticr of an
inte*,ida1 fi"str ocnmrnity 20 yeans after the initial sbdJr, ard
behavioral sbrAies rrith qncies of intertialal fisbes. Aeiticral
prblicaticms are beirg preqned.
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EVAIIIaffiON Imil.rlqtEs FER DISIITreUI$IIIG SIOCTCS OF .etrIANIlC SAITrcN

niltedtiFtor: C. l{. hrzT

Advisors: J. R. ltlrrirg, Ctnfupersdt
W. A. tlaltertart
T. A. Ilaire
S. J. mmts
S. IY'ler
H. L. Kincaid

GcEerators' U.S. Fish ard Wifdlife Serrrie -
Prcject
Sr+port,:

ttatictal Fistrer:f Researdr ard Darclc6rnent laborato4r,
I€ll$orc, PA;

Fer*oot OcrrrEy Oanserratiqr Associatiqr
Ilniversity of llhire

Objectirrc: Deseibe the iryacts of rraryirg lenels of gI cr
tbe srrrilral, gtorth, dsrclcpnrerrE, ard calcirm
lerrels of several stnins ard brcod stcks of
Atlantic salml.

Sre:
l$e acidificatim of lales, riners ard streare in eastern l{dh

.lrerica, witlr its fuFenAiry les of species dirrusity, has be@ a
mjor @nern to qrsenratiqrists. SirE tne passage of the Anadrmr,s
Fistt @tsenntior Act (PL 89-304) in 1965, major efforts are udermy to
restorc ard enhane tlle U. S. lqrrlaticrs of Atlantic salmr rrithin its
erdernic rarge. IhEVer, cUstrtl'*^ists to rpstrean rcvrcnt s.ldr as drc,
highly develcped crqptcia] fishing leaflirg to oyertrasrestirg,
lnlluticr, ard acidi€icatiqr of tre waters tnve affect€d tte=" effotts.

Ihe U. S. Fish ard l{ildlife Servicets eseardr ard Xvefcpnerrt.
taUcatorf in l{eflslc@o, Fennsylrrania, is drarged with detelminirg the
eff€ct, of acidificatior qr Atlantic saf.mr. lbrk qr t}le tolerare of
scre sal.uurids to acid raters has sbcrn qncies differene.
frnrcstigtims of lqr trI tolerare on variqrs strains of salmid
qrcies have been irsclusive.

In this ptoject, six scure of Atlantic salsr taken fim varicus
sites in the rprttpast re rreared arrt tested. ftur souloes re of
sea-run origin ard trc rere fim lardlocked pqrrlatias. OrFttdlf of
eadr scrre ms raised qe to trp dI rrrits lmr tlran its otrteryarts
for six mtths. oe sea-nn sourc arrl me fanitoclcd soure oqrtirnrea
to be reared at a lcner trI wft,il mlti:Eicatiqr. At varicus life stages
fin:n yolk sac tluuryh mlt, these fistr riese s&jected to rraricus ls
Iev€.Is of FI.

I"m IettEI linits of Ef,q6rs wErro calcrrlated alag witi
pnotogaffric, histological, ard plpiofogicaf (rfnle body ad blood
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serum d!€mistry) analyses at eactr life stagp for eadt soure.

tlris informtiqr strculd pl€ve useful in (a) detemin:ry vtridr life
stry of each strain is rcst sensitive, thelreby afe*iry biologists to
tne irreased need for potecticrt (b) drrcirg a straiin htrce overall
srnrirral my be irryrovea tw its tolerare of lcrrer trI levels drrirg
varicus period.s of tlreir lives ard usirg tlese sErairs to enbare
pt€sertt pqrlaticrst ard (c) ty cbscifirg tle imic ctrarges (l{a+, K*,
Ca) taking place in these fish during pt elpele (static t€st ant log-
telm rearirg), a rcre ocnplete eplanaticr of the lcv FI effect rEly cre
to ri*$.
Hoject Status:

fhe initial staqe of the poject tns been ocryleted ard a Fi-nal
slolt s*mi.tted to the Natioal Fi$erlf researl*r ard mrc.fcpnent
Iabontory in feUruary L988. Na laboratory sbdies deafirg witl the
rple of calcirm or tocicity of acidic trI ard afinfunn to Atlantic saLmr
witl be doe thlu$r a series of laboratory er<pelrimrEs in ltissori ard
ItairE o.aninirrt gilf ard epideml nistryatbofoqlf. Initial testirg
begn in Uay 1988.

I\rbtle9lee:
Iaborator| vortc will oorrlilane into early slmer 1999. A Ptr.D.

disseftation is oee*ea to be ocqleted in faU L989.
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IITIPICTS OF STOCKNG SEA-RJN AtrLA}TTTC SAIIO{
c[I I.WTIVE TPUIAf,ISIS OT' ERMK BCTII

Iwestngator! R. E. Sayers, Jr.

Adlrisors:

Gcnerators/
Ptoject
$mort:

J. R. ltlrrirg, Oairperscrr
W. A. Haltqtart
W. E. Glanz
J. R. Gifbe*
J. D. !4leane

ItairE Oeearm of Inlard Fisberies ard Wildlife
llairE Ooperaeive fish ard Witdlife Reseadr ttnit
ttaire AtlanLic Sea-Rn Sallsr Ocnrrrissiqr
Atlartic Salmr Federatiqr

Cbiective: !b docrrent iryasts of stodcirg sea-run Atlantic
salnnn qr natine pqrrlatiors of bnoolc bacr.rt,
tfus$r nFe.rrpelts of habitat selectim ard
pprlaticr stnrchlre ard rnnbers.

Soqp:

Becarse salmql restoratidr is an active ard grrcsnil prcgro in
Itaire wErters, &mrted erridene of ocnpetitior atn/or di,qfao+nt is
needed try uanaEenert agmies. B.fldinq m nor* ty folm gr:adnte
sbdenE, Fat ELqf, this shrfy e:.anirns differcrt q=cies intetiactiqs
o\rer a trrc-year period. Ihe design looks at trsrt an4/or salmr qr fcrr
burcoks rear Kirqslilr:f, !!aire. Eadt btook tns a nabual or artificial
barzier pr€ventiry fish fim dcnrnstrean fim affectirq trf,rt pqrrlaticns
in Wstrcatr Erreas.

ore brook servies as a poject odrtrol, vittr bl@k tlst lqrrlatiorsstdied belw anl above the balrier. Ihe seod book rcei\res an
intrcdrctim of salmr in the &lrstrem sectim in the se@d year with
the Wstrean servirg as a oqtrol. the tttiral brcok rceirrcs an
intrrcd.lctiqt of salmr in the lorer river in the first ]ear, with tne
salmr rercrrcd for the seed year ard WsErcil trqrt, gryrlaticr asr a
ccNltlol. fhe fcurth brck has trD nabrral bariers. Ihe dcrnrstrem
secticr ocr$afuE native pqrrlatios of brook tlsrt, ard laldltrJ<ed
salmt. Ihe nidfe secaiqr r€oeirres an irrtrc&rctiqr of sea-raun salmr
in both ltears, ard ttre trystr€an sectior, w{th nati've brcolc trurt, sewes
as a oqrtrpl.

Fistt pcprlaticr estirates will be nade at regular interrats in eactr
year, usirg a tluee pass reral techrdgre. Ilabitat selectiqr wifl be
detemined, usirg lactqlacf efeotrc:f.i*rers to ide.ntify locaticrs of tlsrt
ard salm. Bfficm s$stmte, mter velocity, ard depti of locatian
witl be tilrr€''r€d ard related to age ard qncies of fistr.
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Proiect. Stabrs:

Ihe poject is cgoirg. Fie1d lprk wilt be ocrpleted in octcber
1988. A patrnr cr poject, resrlts ms presented at ttre 1988 arunnl
reeting of the AtLanlic Intenatimal ctrapter of the Amrican Fisberies
Societlr.

F\rhue Plans:

hta analysis will cortinue ahtrfug wirrter, 1988-89, ard a
disse*ation is sffirled for erpletion in l{ay 1989.
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cuPeR[sot{ oF lrp sREAl.! IIAETIXM ASSESSMENT ImilrlgttEs IN SIE
ItrIfIE Af.ID GREN I.GINXNN IfiftOIBIJ FQRESIS

Inrcstigtor:

ldrisors:

D. B. rcKinlry

;f. R. I'brhg, Gaia"ersdt
W. B. IWtn
J. D. ltbCleane

U.S. Fbrest Serrrie -
fhite lhrrtain Naticnal Forestr. Iacoria, NII
6een trhnlain l{ati@at Forest, Rrtlard, \Ir

(1) Detemire vfiat level of sarylirg strcm
segrFnts puddes usable estiw*es ocrparea
to curzent, prroedrres of sanplirg entirc
strem.

(2') lbasrre habitat shifts fy juvenife Atlantic
salnsr folfcnri-rg Oarges in fish densities.

Ptsject,
Sumrt:

Otrjective:

Ocperatorq/

Sme:

Ilabitat srnretls an€ an inte$ral part, of tne fisheries mnagaerrt,
prc{@ qt tbe U.S. Natidral Forests (Uf). IlEe $trvqrs are used to
Erantify oa*fg habitat oditios, idertiry Unitiry factors,
pessile enharpqpnt masures (rdte!€ feasible), ard inte$ate fistr
habitat nanagmrt, @Eerns with other prrcpeea lard uses (ti$er,
reoreatim, etc. ) . Ihis infmratiqr my be Lrsd to develq
pacsaip'Uiors at both tlre NF le\rel ard poject plarnirg levels. Ihe
fqs of tle fi,*reries prqtros in tle l{rite ard @een ltbrtain NFE is
Atlantic saLmt restonticr. At present, lssrledEe of exisLirg habitat
cryabifiq of rcst for€st strcros for ttris slrecies is fairly gereral in
natne ard, iJr mnJ, instarcs, is tmlcrclwn. ItE!€ is a reed to detemire
tnis caftrility, alog witlr the identificatiqr of cmoramities to
erihare linitiry habitat qditicrs, wtrele feasible. Ihprefore, tbe!€
ls a reed for irrtersirrc habitat stuveys qr rcst of tlre EtrcaE qr botfi
llaLioal Forests. Ue tednical s$mdttees for botl the I.GEimd<
ard Unectiort Ri'ver Atlantic salmn rcstoratiqr prc4pms have
rercrded a re&odology to be utilized by the fior€st Servie for ttrese
suntelrs. nris retttodology i.s based on orp devefcped in ltairp ant @st
estinates rarge fi.cn $465 to S621 per kilcureter (9750-$1,000 pr nile).
Altemative uays to fupro\re habitat $rrr/ey efficierry need to be
elplored, eryecia[y in figfit of linitcd fwdiry for the erti]€ lrytm.
Ae approach whidr needs to be investlqated i.s the use of r€p€sertati'r/e
readres, wnerretV tbe habitat data ollected wittrin sqile sectim of
these readres is ass'ned to be neencsertatilre of the eutirc r€adl. If
thi.s apgmacn is feasiJcle, a langer amlrt of stlem mi] es qild be
sweyea for the sanp mnt of uey.
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Prrcriect, Status:

Strcm qnasrrenpnts ard sauplirg began in Jwe 1988 ard rEte
ocqfleted in octeer 1988. Field researdr fc ttre de$€e of l'taster of
Scierrce ms ccqileted in early oct&er ard fuvolved a series of sallsr
density mnitrrrlaticrs on a sbrcm in Vermrl arrl qe in New lranpslrire.
Itn additim, day/night babitat selectiqr rprss'r.Emer:ts wer€ ocq)iled, anl
stardard sb.dy sites rcle mritored ard habitat rea,er€d.

I\rtr:re Plans:

hta anallcis will qtntirue in winter, 1998-89, ard a final reeort
wi.tl be issued to the U.S. Forest Senriae in 1989. A Utesis will be
ocnpleted tryr slrrer 1989.
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USE OF InBTf,ANS ET EELANIIC SAIIOT{ AI.ID MOUI
An NAfrtOtlAL FARESIS IN NE?l ItrAMPSIIIRE AllD VEF!.lS.tf

fnvestigtor: G. P. Rcmig

Adnisc: J. R. lbrirg, Ctnfupersqt

@ators/ U.S. Florest Senrie -
nsject
St{nort:

lhite l.hntain l.latimaf Forest, Iaoria, NII
6een lthntain Nati@af Forest, Rrtlard, \Ir

Objectives: $o detemire nicrdrabitat prefelsres of
Atlantic salmr ard ocryale prefererc of
brook, blon, ard rainbcr tlsrt.

SseBe:

Ute U.S. Florest Sertrie tns mnarynt arnthoritlr for habitat in ttre
l.Iatianl Forcsts. In order to irysve babitat ttrat is irqnrtarrt, forjwenife Atlantic salngl, a€111ate nicrdrabitat masrr,gnents rust be
ocrqtiled. Because Attantic salqsl are beirg stocl<ed in mters afreaOf
lre to pprlatios of brook, brurn, arn/or rainbcs trut, oqetitiqr
for babitat is a rcal pesibifit1r, anal qre that rneds to be docrrented.

Hrrrject, Stabrs:

Ihe poject anly be4n in Septeden t9g8 with initial nrdirg ard
tlte arirral of a rs E::aante sbderr!/irvestigtor.

Ftrhne Plans:

Dsject plarnirg wiLl proeed uftif ryrirg L9g9. Field rorfc will
Gur fim late ryring to falt in 1989, oentered qr 2-3 strcG qr eadr
of tbe trc l{atimt rbrcsts. A tnesis is sdedrled for ocqrleticr in
Italr 1990.
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BIOIG:T OF IftITIE PERctI IN LN(E GEMGE, IAINE

Investigator: L. H. llink

A6risors:

Ommtors/
Pisject,
Sr{f)o*:

objectives:

J. R. ltlcrirg, Ctairyerssr
W. E. Glanz
l,!. cilrnartin

Itaire Oeeartent of Inlard Fisheries ard Wildlife
Wcot 6rrty Grservatim Asseiatian

(1) $o descibe the 4e stnrcfir€ ard food
habits of white pedr in Lake Georrge, lfaire

(21 lto ccnpare the food habits of rtrite pen*t
ard sea-nn aleryives irr trp pqds in central-
@argta'l Uairp to assess pesilrle oqetitlcr
fe food rescurcs betleen tlle trD q=cies.

Sm:
1[E Uajre Legislatu€ tras directed t}le lfaire Depafunb of lrhrire

&so:res (n,lR') to restore sea-run alarives to ttreir forrer rarge in
lfairE. Sudr restoration tras carlsed @r€n ffi4J otlter state agwies
that alqsives my adverseJ{ affect garefishes afrcaAy establi.*red in
srdr mters. e ooperatirrc poject, is udenay betreen the EllR, llD:fff,
anl ttre Unitrusity to strrfy tne fi$es ard plarilGcr in Iake George for
tbrce years prior to the elperirental intrcdrticn of sea-nur alwives,
then oqrtirue to sbrfy the fish ccmmiEy for se\reral yeas after
inbrcArcaim.

llhis prcject, qperrtrates qr the preintrodrtiqr stabrs of r*trite
perch in IaJ<e Georrge. Ib ocearc food babits of rdrite pedt ard
alwi'nes, ollectiqrs are also befug nade in trc crther pads, Biscay ard
lilcEh, dle!€ ttre trc .qncies afreaey @-€xist. 1lte , rcgrlts rrill form
part, of t}re peinbrcdrctior ccnpqpnt of the overall stlrly.

hrcriect Stahrs:

Field rprk be9n in Jwe 1988 in tbe thrce trnd.s, ard ms ocnpleted
in Octeer 1,988. Fi.shes tnve been ollected usirg tralxrcts, gill r=ts,
seire, ard tpok-ard-lire gear. ste pnoject is active ard anallcis rri1f
oontirue.

Ftrhrre Plans:

enalysis of data in winter, 1988-89, witl culmimte !',tth the
sdredrled ocryleticr of a ttresis in l{ay 1988.
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rotu{rc E\nuIDgtoN oF @t{suMpfwE AIID lu.t@N$lMpIwE
IISES OF InINEIS ETSII A}ID I{ILDIJSE RESCIJrcES

Irwestigators:

6cperatorq/
Ptpject,
g.rclcg&:

objective:

K. J.
s. D.
L.
l,t. L.
v. A.
E. ir.

Boyle, Oo-adtrisor
Reitirg, Co-dvisor
hirelli, As*. Scientist
Fhillips, Researdr A.ssistarrt
lllefts, O:adnte hsearctr Assistant
Rdtidci, Jr., Qradr.rate Researd A.ssistarrt

Ilnitrcrsity of l{aine -
OeearrenU of Agriculbml ard Rescurce Econcmics

l[ajre Legislative Ocmissiqr to Sbrfy ttre lrpact, of
Garte ard Nqanp Species on l[ainers Ecoruny

l{ajrc UeeartrcnU of Inlard Fi"$eries ard wildlife
l[aire OeearhertU of l{arire Resanree
Maire Gcperatirrc Fish ard l{ildlife Researrcr Indt

(1) Estinate rcnetarff r,a1ues, use r:ate,.ard
oeernibrres associated with the use of
selected species ard ganps of species of
lfairets rereatiqal fish ard wildlife
r€siources. This witl be dm usirg data
fim s.trrreys tiat are develqled ard
adninistered as part, of tlre sbrfy.

(21 Orsne'Uive ard rmrsmptitrc usersl
uptivatiqrs for prticipatiry in fistreries
ard witdliferelatcd activities will be
ideneified as pr{, of the strrvqf effort.

(3) the *rnre1e witl be desigred to evaluate
iryrc\red osryUirrc ard/or rcncmsunptive
use opporbnities for selected species
r.JheL€ 1resible.(4) fhe reqrlts of cbjec*,ives (1) , (2'), ard
(3) will be disryEreftea as to r^fietber
rerysCerrAs ar:e rcsiderrts or nonresidents
in l[airE tltre!€ 1resible.(5) An eoncnic analysis of trappirg activities
within Maire, furclrdiry trapiry itself
ard the otber prrc&rction aspects of ttre
traFpirg irmstry in Maire as hides ard
aninals pro&rc*s are prccessed ard resold,
will be cordtrcted.

(5) Arnllze nrdfug nedrani"sns for fistr ard
wildlife nanryrenE in other states ard
evaluate tna poterftiaf useflifress
of tiese stnrc:terr€s for l{aine.



Sme:

UanagemerG of l|airers fish ard witdlife resrources tras readred a
sigrnificarrt crcqrad. frseasirg rJsre, both slssp'tive ard
nmrsmgrtive, ard charging habitat orditims nake it reessary to
take a sericr.rs look at tbe statrrs of llairets fish ard wildlife
ppulatios ard the &aracteristics of users of ttrese l€scurcs. As
prt of t}ris effort, tbe lfajre Iegislabrre estab]ished tle 'rOcmrrissiqrto $ufy the lryact of Garre ard Nary Species qr Uair€ts Esrcrrldr
(RDlic Iaw 349, Sectian 38, 1937). Ere Ocrmissiqr omtracted wittr t}re
Inniversity of l{ai-re to shrfy the drancteristics ard preferere of
llairE residents ard nryrresidents r,iho r.rse tlte staters fistr arrt wildlife
nescf,rres.

Project Statu^s:

Orrre*fy tnrrters, tJltrp;Eras, arglers, ard rmosrytive users of
llairers fisft ant rri,ldlife refrures are beiry smqpa by mail to
ollect, the data rEcsary to do t}re reqdred analysis.

F\rbrre Plans:

1ltle *rrvqf rod< will otrrtjrue tlturyhcut tne rE <t year wit}r
aralyses of tlte clata proeedirg qrurengU. Interim repor{s win be
purided to tbe legislative Ocnmissiqr in Deosber 1988 ard Deoenber
1989. A firal r€potr{ witl be fotlrccnirg in late 1990.
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A IJTG4Ef,M FOREST ffiYSTEU SII'IX

Investigators: l|[. L. Iirrter, Jr.
A. J. fidcalt
A. rhite
J. W. Withm

Oomtors/
Prsiect
Sr{f,prt,s

Objectives:

I.bIt leodlarrls Eeardr Ftrrdatiqr

(1) Escibe the stnctue of tbe plant, arrl
animl mmrnities in an oaf<-pirn forest
eGyE te!n.

(2) fwestngate tlre effect, of voodlot mnaqaent
cn mnity strrrtlre.

(3) Docrmlrt pherclogical, interarunnl, ard
lag-te!il charges in ^crsunity stnrctar€.

Sme:

l&osards of pecple crrn ruoodlots, ard tlql o*ttrol a rcscure that
is rpt orrre*fy beiry arler*nte1y mnaged H>ite a gtrqiqt dqrrand fe3
forest prarrc. Ib mrryr lardcrrers, 1lertratrs rcGtt, ffmic rettnrn fim
ti$er extractisr is seoadary to qrsideratiqrs srdr as reoeaticr,
aeEthetics, ard witdlife. In the abserre of mnagwrt advie, tlese
pcple ofEen cttce rrcrt, to nanage ttreir lard at all. lDrus, tbele is a
gneat need for informtisr qr tw to nranage mll $oodloLs, partiorfarly
in rays tbat mintain or erfiarc witdlife ard sirnirar \ralrrc.

Gris shrfy is beirg oqdrcted for 20 lzears on a 120 ha, red oak-
ddte pire voodlct, in Anslsic, llaire, called t}le HoIt Foredt. I{e have
setected a 40 ha tnct, ard divided it irrt! fotrfy t ha blel€ witlr 20 ha
servirg as a oqrtrpl are ard 20 ha as an eryerirerrtal. €ue€t.

Or prilmry cbjective is to dese.ibe tbe stnrstrre of tlre plant arrt
animl ccmunity. I.h are r.rdertakirg (1) a 100t inrcntor:f of trces
(>lOcm DElt) anf iftersive inventories of tree rcEeneratnm, (all bees
are beirg irdividnlly ndered ard, cr L2 ha locatims, nagled) , (2) a
orylete desciptLicr of the vascrrlar plant, \regeta$qr usirry ttre releve
tedniquet (3) an irvertory of all breedirg biad telritoriesi (4)
tJ3€|rtsect srrye]ts of rrnbreediry birds; (5) small mqql b16mirg; (6)
salrmrder qnAat ont.s; (7') &senrat"iqs of reprcdrtirrc effoL+s
(ftcnerirg ard fruitiry) fc 13 heLlc ard strrub Encies; (8) estirrts of
seed ard fruit prcarcttnt (9) gereral *rlrrcIrs of carrcptz insect
alrrdaret ard (1O) ffielological cbsennt'icrs. Ihese &b, Iargefy
pqrrlaticr estimtes, arre integatea hry are r.urits (usnlly O.25 ha
bfd€) ard anal]Ed to portmy the forcstts mnity strustn€. Aftetr
five years of gatleirg base1jJE &b, in 1987 *e begnn mnagirq the
elperim:rtal area with thrce &jecrtives: (1) irrease rcod prcdrtian;
(2') irg€ase wildlife ditrcrsitlr ard afrrdaret ard (3) mirrtain the
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forest,rs aesthetic rrah.re. By omtiruirg to uritor pqrlaticrs ard
prcesses, rE can attain tlle seqd djectirrc. Over the olse of 20
years we will begin to urderstard hcrr tlre oflrmniEy cnarges seasmaffy
ard fim year to yeart this is tlre esserpe of tlre tlrid cbjective.

Prsiect Stabs:

In tlte winter of 1987-1988, gau4l selectisr cattiJq was urdertatren
qt 10 qe ha blcl€ distrilrrEed tluu$r t}re manryed area in a rarffiized
bloci< design. All t}re tasks urdedat<en anrnnlly (3-10, as qrtlined
above) rrcre perford plus detailed post+ranrcst reasralmrrts of tle
veEetation (Tasks 1 anl 2).

Flrbne Plans:

In 1989 tasks 3-10 wiJ.l be oqrtirued ard arntysis of the filst firrc
lrears of data initiated. A rsrr stnrblrre was ocq[eted qr ttre site that
tns a lanEe stor4e ard rcrl< area on tbe gaurd floor ard a &y lab,
kitdren, tlrc bedrccns, ard batlurccn Wstails.



Investiptor:

Adrrisors:
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TI|E EFFKT OF BIIJEBRY lnt{AGEl,TEltT OT THE
NESIITG MIGY OF BII'EtsRPJ EIARREN A\IIEAIDN,

P. D. Vickeqf

l{. t. Iilantetr, Jr., Cbaitlnrscr
P. W. hs{n
W. E. Glanz
G. L. Jaocbsqt

Ihe lIaUJrc Grsetr arEy -
Itairn Ctnpter
No*heast regiqal Office

lNairn Ad&an S@iety
lNairp Fsticides Cqrtrcl Board
lGssactusetts Ard$m Society
Gastat Blueberry, IrE.
Drycrrt

(1) Icbltt^ify tXe qecies ocrpeiticr ard
re.latirrc ahrdarrce of birds fcrJrd
nesting qt blueberrlr barrens in
sorthern l[airE.

(2'l ldentify the negetatimal reguirtrrlts
of bi:rils resting an blueberry bar:€ns.

(3) Hemire tbe iryad, of blueberry
mn4peut qr the rvian mnity'bf
restirg qr tlse banrens.

Ptloject
$4rc1t

6@emtorq/

Objectives:

Sme:

ftctEtt bltder4g banere ocryrise a rcfatirrcly sqar ] paat, of
Mairers tstal acl€age, tttese areas fora a ryecial ercjFt€n witl a
di"stinotive breedirg arrifar.ua. Bird life tras o-exi.sted rrith blrreberry
mn4reJlt for mnjr decades. Fcent introdrctict of tbe bedcicide
tp<azirsE (Velpar) on blueberry batrers rny alt€r tne vegEtatiql
stfficiently to ha\re a deEi.mnEa1 effect on birls nesting in this
eeyst€n.

Ete Kerrretrrrk alueberry Banerrs sryort a gm-ll trrt unique gru4t of
b:eeairg birds. lfitese irrhde rplarrl san@iper, hoed lad<, bobolink,
eastern tmadcrrsra?r(, \reslEr slnrrcer, sanarnah spErJ3lFVf, ard gasstrcpper
spdErcrr. the latts qncies is cmsidered a rare restirg bild
tlrq$cuU l{s Brglard anl is elperiencirg sigrificant,, log-tem
declirEs tlts$rcuE its nrge. fhe lcrme&rnlc Btueberry Banens stports
ttre seqd fargest Eassnryer qlamr p;Hlaticr, sorc 30 paiJcs,
presedfy ksrn in Uew Erglard.
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Dpiect Status:

Five years of data tnve been ollected qr the breedirg lqrrlaticr
ard dj.stritrrtio of gnrasstrcpper spElrrcws. hta qr rnst, predatian trave
been arnllzed ard a mruscip't, is rpar ocnpleticr. A secqd mrusstprt
m reproductire su@ess is in prepaJ.aLiqr.

Flrblre Plars:

Aditional data follarriry tlre distrilrrtiqr ard rpstirg derrsities of
tlle grasslard birCs at tlre Kerrrehrrlc P1ajrs will be collected.



Prsjest
Sucnort:

Otrjective:
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EFEECTS OF ACID PRffiPTIRSTCI{ CT{ DISRIE TTCT{ OF EISIIES
IN LAKES OF EIE IWtrIEAS:IEN I]NTIED SEAIES

fnvesticatorsl C. IrI. ,Jage

ldrisors:

S. J. Par^rE'ls
C. If. Fay
T. A. Haire
R. W. Rrry

T. A. Ilairras, Oa:rperssr (for Jagpe and nar.nefsl
J. R. l.briry
K. E. cilbs
Itt. L. Ii,nter, Jr.
J. D. lElsve
S. A. lbrtsl
B. D. Sidell
G. IJ. LaCaDix

U.S. Fish anl Wildlife Serrrie -
!{atimal fisheries ffianinarfi Researd Oenter,
6ludcia, lD.

Anallze le\tels of acidiQr ard rclated wate

6@eratorq/

in mters of rprttern l.Ienr Ergfard
ard tbeir pote*iaf influene qr
distrihrtim of fistres.

Sme:

ecid pecipitaticn is of particrrlar corpern in l{eer Erglard ard
else*here, grinen tbe negatirn iqacts of srctr acidity on fishes ard
ctther aquatic life. Specific sryling sites have been established to
utitor later qrat ity ard fi.sh pgHlaticns.

A s.urrc1r ms qdrsted of 226 tpa&ater lales ard lcrrr omder strcms
in tbe six tls Ergfad states. Acidic surfae water (gk5) errred in
eveliy state, with 8* of the mters sevelety acidified, ard 29t with FI
levels <6. It was fcrtrd that a srbstarrtiat portior of ttre hea&afe
Iat€s ard 1o mter strerc in lde'n Brgfard ate nulnerable to
acidifietiqr. As a teanlt, a lcg telm mritorirg prc{tm (LS-{) ms
established at a site' in l|aire in Octaber L982. Water ?'-rity is
Mtitot€d cr a regular basis, ard fistr p6rrlaticrs are sqiled qe ear:tr
ltear at tlte tire of the fall overtrrn. Intmirrc stdies of strem
fistres, a *b'project,, are desigred to rp.rsilre ryecific ctarges in
fishes at different, life stages--particdarly eggs ard alevins-in six
shrfy strrcarn€i.

Prsject StaUEs

lfte psject, is orgoirg, with scre sryrts ocryleted ard ottrer
srylts begfutirg. All !€quirwnts for the degree of hctor of
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Eritcofhy have been ret by Ctrarles Jagoe.
dissertatim follcnp:

An abstmct of ttre

Atlantic salmr (Sahrc salar) irrhabit frestnlafer dring par{, oftleir life c1rcle, ard cern be erycea to lm trI ant alrninnqerrtratics t}tat disnrrrJc gi[ frmctions slctr as ian regulaticr, acid
base balate, ard gas eldarrye in fistr. Etectrqr nireccgg stroued tlratqp6re of fry to 75 r:qlL or rcre irnrganic altmirnm at 1fI 5.5 caused
hlryerplasia ard clevelcpmerrt of apical cr1rpts in drloride ells, wtrictt
are iruolrrcd in ion tansport. Flrsiqr of pri:nary anf secqdary lannllae
I{as dsetrved. fhese effects rrrrld intenferc with gilf fimctiqr.
ektortalities did rpt @rr hhen lnnic acid ms pl€sent to ctrelate
altuinm, sryestirg that orly tbe irnrganic form is to<ic.

Ac gnup of fistt ms held in water fim an acid river, anotlren in
the sare water tt€at€d with Ulestde, ard a third in a river wittr a
higtrer gf. lbrtr*roretric aralysis shoqpd that elpele to trI 4.5 to 5.0
ca:sed irseased rnrrlcers of drloride e.Ils cr pri:nary lalellae, trrt rpt,
on secdarlt lalellae" ln.ders of mrcors cells rcrc higher in acid
elpeea fistr. Cfiloride etts in fish opeed to lcnr FI later rere
Ianger ard rcn:rder than in oqrtrcl fish, sryestinl irreased iqr
transpo*. Lfunirg the water partially pevented tbese ctarges.

rcrtnmeic arnlysis of gills fisn srclts ereeea to lqr fH ard
altninn in ar{ificial dranre.ls revealed that fish elecea to 1It 5 to 6
withant ahnirnmr had rcl€ ctrloride ells on prinary ant seornary
laqpllae than contrpls. fish oposed to aftminn (eldnrgeable A1 loo
to 4oo WLI at trf{ 5 to 6 had rcre prilnaql larellar ctrloride oells tban
ocrtrols, trt tne n-unber of seudary larellar dr-lori& ells did rptirnrcase. Oposune to alrminn dauraqes dfloride ells, atrl their
rndcers decnease as ttrese are loet, fim seodary lamllae.

Gilfs tr€ated wittr lantlrarnm ee o<anined by electrcn nireoc6ryr.
Lanthann ttaoer did rrt penebcate befueen epithefial oells in oantrols,
ht e.ll jutctiots uerc pereable to larrttrann in acid stressed fish.
No differcrc wasi cbserred betreen fish erycea to lq trl with or
uitfsrt aluniranr. Dposll€ to 1o pI caused the tight jwrctians that
rnrmlly seal giU epithelia to bere leaky, alfo'ring plama iqrlcses. ttisto&endcal staln:ry of sectiqs fim fuzen gitls
dmtrated that drloride e.lls aemrlaEecl ahmirnm. X-ray
uicroana\pis shcned that ahninm was also bqJill in rnrcus.

Flfirre Plans:

Ib<iology worl< with ALlantic sa'lrrEr rrill qrtirue in 1989 with
strdies in clearvater stJ€.[r!s, to follcnr prerrios rcrk ql blcnnnaf,er
streilc. Ele oqoirg l{atersbed Ptsjed, will strfy trla€ EtaI recyclirq
as affectect ty acid precipitaticr, partiorlarly lead, Ercury, ard
ditm. An additional Ph.D. disseJ*ation is sq:ected to be oryIeted
in qrfug or surrftrr l-989.



Investigtor:

Advisors:
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I4IIAGEMn.T OF RIPARIEN Tf,RESIS rcR, T{IIDLIFE

S. T. I{oqer

R. J. Or6runr, Oairperssr
lI. S. O:arrford
D. J. Ilarisqr

Gmrratorq/
Ptpiect
Strcrcrt:

Cbiectives:

I'blntisstermis

1) Assess wildlife use of forested riparian
zones in Uaire for cqrsideratiqr in
larrl-tlse plarnirg.

2l Detemire if the e:<tent to $r|rich wildlife
use riparian zcrres is associatcd with
ryecific habitat t11Es, veEetaticr
parreters, c just the preserpe of the
strem.

3) Assess srnlstrc hare use of forested- riparian zqtes as rpvelrEnb orri&rs
cturirq aispersaf.

Ss@e:

Ihe iryortarrce of urdenstardirg wildtife use of riparian zrc in
lNair€ stms fisn develcFuEnE ard logqirg alaq riverire sllst€G. lEle
potertiaf distuJcarre or destnrctisr of ttnse rilnrian habitats ant
tlEir associat-ed wildlife is an is$e lard-use planers mrst qrsiabr in
s€tEtiry blffer zones alorg strems.

Because of the variety of veEetatidr structle alag ltairers
stxcrc (ocrparea to tfie geneml atrplicaticr of lard-use regulatiors),
thi"s sbrfy witl e<Eensively nsritor witdlife r:se of a brod qectnn of
riparian habitats. Researr* rrdJf focr.rs on wildlife ttat plarurr:s
qrsider iryo*ant in rrakiry lard-use decisisrs: breedirg birCs, gartB
mls (deer, rrcose, srnrtroe harc), ard fudcearcrs. Ilabitat
oryanerrts wflf also be enraluated to detemire to lrttridr vegeWncrtr
parrcte!:s, if an1r, the wildlife are rcryoUirg. In artritiqr, ssrstre
ttarc witl be nsdtored tlln$r tefqptry to assess their use of niparian
zcs as rcvenerrt corzidors drirg a$ersaf.

field work rrrill consist of breedirg bird censsirg, peU€rt, ocrtrts,
verytatiol sanplir:g, ard srslshoe trare tel*try. Biad qncies rictues
ard peUet 6lnt data will be analped in relatiqr to di.stare fim tfre
strem. Vegetation rnriables witl be correlated to wilanife data to
te6t for any associatiqrs. Srpqlstre har€ teldry will 6pare
Ev@rfts of tna€s alorg strcans to rrtcv@rtts in the int€rior of
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forests. ndcearer use of riparian zorEs witl be analyzed trsirg data
ollected by previors irvestigators. Letiqls of animals lrill be
anallzed in relatiqr to distare fim strcilrE ard gLGs habitat
parffielrs.

Ptsject Stabs:

Drirg the srmer of 1988, data collected in 1987 tpr a prenrios
strdent uas evahated ard it vas cqrchded that a rElr r€seadr design
was needed. A plan of stuty with a pnimry erehasis on lard.tse
pfam:ing is beirq de\relcped.

FoteuEial sites for the rehr sbtfy plan q,el€ identified bry
irvestigatirg varios stJ€alrs in norttrern arrt ea,stern l[aire. Sites will
be selected aocordirg to tlre Lard Use regulatiqr Ocmrissiqrts (IIJRC)
gridefirc for streams requiriry lrrffer zotrEsr.

en in-depth arnfysis of the vegetation data taken in fggZ has begun
to identify any variables associated with bird qncies ahldarrce. Ihis
analysis rrritl be used to develcp the dlrods for reasrrirg veEetaticr
pararEters in this silf,dy.

Flrbre Plans:

fre rs .rcsearch protool witl be finalized bry Jarnany 1989.

Field ncrk is sdreduled for ryrirg ard srrrnpr of 1989 ard 1990.
Felleit, annts witl be taken frcn nid-epril to nid{,[ay (after strEtrelt,
before feaf-cut); breedirg bird censses ard vegetatian saplirg silf beqducted fiun urid{'hy tlrcr.lgtr fimet ard srslshoe hal€ trafping ard
te.leretql will take place fm Jure tlrurgh Alryust.

Assessert ard arnllnsis of firr&earer data will begin vhen data are
arrailable frun original irwestigators.
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INIERAITNG WTTDIJTE RESOTJRCESI INTARTIBETON INIO ItrAL PLFNNITG:
A InNDMK FAR, IAINE CMtr]NTIIES

Iwesti$tor: S. A. Venp

ldvisors: R. B. Olen, Jr., Oo-drairlrerscr
. W. B. I(ldltlr, O-ctaireersor

K. Boyle

Hloiect
$ryort

thiversiQr of l{aine
: lhirc Oepar-henE, of llrlard Fistreries arrt Wildtife

Objectirrcs: (1) Develap general glrddefirEs for tcnms

@Aelratorq/

to identify ard assess sigrificant
wildlife habitats.

(2) Suryes€ guidefir€s wteneUy tcnrrs set,
their cnn &ject"ives ard ideutify
protection str"ategies orsistent
with e:<ist^irg larls ard local needs.

(3) Lbntify ard discr:ss cprtians ard tols
arailable to tcnms for protectirg
sigrificant habitats.

Socpe:

6owth nanageuent has besre a staterf,ie is$e as cFvelcfmertt
ptcssll€s spread fmn scuthern ard oastal l{airc to fuflard tales ard
mrtains. Ihis tras created €rrcrn abcut t}re irpact of this gilsrttr dl
nabral rescnrrces, includirg rildlife. A rnder of drarryes in ltajrets
lard use lalrs refle* this corrtrn. Specifically, the state Legislable
lns passed a law rcguirirg nmicipalities to adcpt @pretrcnsive plans
anf omfinarrces by L996. cerpral gui&lfues aOcpteO bry t}re state as
plarninq goals for tcrms irclude prctecticr of sigrrificarrt wildlife
babitat. alftct$t a realth of infomatim exists abqt wildlife, tleir
babitats, arrl variqs lard use paotecticr sbrategles, thele is a need
for a qpthesis of tlt-is infornatiqr in a fotm oosily aessiJrle to tmns
ard adaptable to the tocat plarmirq prcess.

Proiect, Statrs:

A pt€litninary cutlirn of the hardbook has been oryleted, anl
writirg of tbe hardbook tras begun.

Flrture Plans:

Ihe tlt€sis, to be dore in tbe fom of a hardbmk, is beirg
d€ Efcped by researdr futo tbe litelrabr€, ur*rltaticr yittr tcpic
elqEtts, ard fuput frun tcnns. Ccrpleticr of tlre thesis is opected in
Eoaicer 1989.
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FRTEI\roR:f AI{D SEED DIS,PMS;AL IN GK-SINE FEREST

frwestigator: A. A. !{hitnan

Adrrisors: It{. L. lirrter, Ctraitllersdr
C. CarpbeU

Oeerators/ Holt lbodlards Researdr Ftrrdatisr
Prsject, Associatiqr of @^adnte Sbrderfts
$+prt: Inriversitlr of llaine

Objectives: (1) nehrmire fnrit prodrcticr in oak-pirc
foret.

(2', uetemine if silrall mmals arc fupor+ant
fnrgirrcres or diryersers for fnrit
prcdrrcirg plarts.

(3) Ccupare tfe Erafity of seed aispersaf W
biatls to t}lat of carnivotsrs nanmals.

Ssse:

Seed dispersaf ard fnrgirrcry blt rrildlife ale porly uderstood in
tle t€meerate zone. I.b6t, studies cbtemire ofly tne foods of
cporh:nisEic fnrgivores sudr as birds, canids, ard rustelid.s withcut
fi:rther onsideraticn. trris apprcach faiLs to irwestigate the
significance of ttris plant-animl inEeractim to eittrer the fnrgivore or
tbe plants irvolved. Scsre biologisEs are b€ginnjJg to erplore the
irpor{ance of fnrit in naintainirg the energetic balare of fnrgivores.
Ilcnewer, t}re iryor{are of fnryivores to plarrts as seed airyersers is
poorly urderstood. H:ugrivores can affect, seed gelminatiqt, rc\fe se€ds
so that seed predaticr is reduced, arrl rcve seeds to sits tbat are good
for gernrirntion. To better unferstard tbe iryortare of fnryivor:es to
plants, this sbrfy 1) detemires tbe a\railabiJ.ity of fruit ard its
mral, ard 2l irwestigates tbe ai+ersaf of dE qrecies, wild
sarsaparilfa Gr.al:ia rnrdicaulis) try birfs arrl nmls.
Hpiect Status:

A secsd field season has been ocrpleted. P:elininaqf anallees of
tbe data irdicate ttnt fruit prcdrcticr is hi$rly variable betueen sits
ard years. Fhrit alr:rrlarce peat<s at the erd of July or begifitirg of
.lurgust, ard quicJ<fy declines. For rcst fr.uitfuq qrcies of p1anls,
sqaLl namrals werc iJrpoftant predators of fnrit as thetr eat bcth the
fruit ard the seeds. Oispersal bry sral1 rnarrun'ls is atrparcrtly nininal.

Flrbrre Plans:

To orgne seea aispersaf of bird.s versus mammls, tbe finaf field
seas,on will deterrnire if itispersaf Xy . rnall uanmals is pesible for the
grrall seeded, lcw bustr blueberrlz (lbggielnB angustifolim).
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FEDIIiG ruItrY OF }ICRtrIM$I SII*IXATLg, AI.TRICAI{ I{IGEP[.I, At{D
rltG-BrI,LED mwrrcHERs AT rI{E SELAWIK l{AtrtODlAL WTLDLITE RE'(E, AIaSKA

FIENTIAL EF'FELTS OF l,Sg.trm ONmOL

Irntesticntor: L. A. DeeqpJ<ele

Adrdsors: P. W. hlun, Cttairpeltstrr .

W. E. Glanz
K. E. cilbs
J. R. t.cgoole

Ocperatore/ U.S. F'ish ard Wildlife Senrie -
H.oject,
Sumort:

objectives:

selawik l.Iatiml wildlife Refrrye, AI(
Regional Offie, Androraqe AI(

(1) Ftermirc the diets of rprthern pintails,
Iuerican wigecr, ard log{if1ed dcnritdrels
chirirg tle breedirg sodsoo.

(2) Detemire tne spatial anf te{Aoral di.stri}rtiqr
of foods coqupd fry the aborc qncies.

(3) l{ake nanrymrt rererdatim qr tlre
use of Bacillus thrirg.iensis is:aelersis
in Alasl<a based qr tlre food habits of tbree
waterlcird qncies breedirq qr the bldra.

Pnoiect, Status:

All requirqnents for the degace of lfaster of Scire (in Wildtife
I-{anaq€rcrt) uere ccnpleted in ltay 1988. An abstmcA of the thesis
follcns:

Foods of northern pintal-ls, Irerican wigecr, ard lq-{cilled
&uitdrers rcle detemrirnd hy oUectirg birfs frcrn !,tay to !ryus't in
1985-1986 at SeIawiJ< Naticnal Wildlife refirye in rprttrrest Naska. Ihe
pnqnrtion of irveftebr:ates in the di€ts of pefayirg (N = 5), tayirg (N
= 11) ard pctlayirq (N = 16) drlt fsale pirrtails ms rpt diffe!€nt
(mrge of 27.02 33.08 agpregate lnrcent, dry reigtrrt, P
ffidcpterans ard tiprlid tawae rcrc iilportant irvet{ebrate food.s of
pnelayirg fanales, wtreleas tridcptemns ard gasbqoAs Ere ct
abldanE, in ttre diet-s of layirg feunles. orixids ard gastqods rlere
ahrdant irvedebrates in postlayirq fe'rrale pintails. Plant, foods
asnted for 73.08 of the diet, of pelayirg ferrrales, 57.O* for layirg
females, arrd 72.0* for postlayirg fqalas. Ihe diets of m1e arrt fma.le
pintails did rot differ (P > 0.05). Canc spp. ms €mrcn in tbe die'ts
of all adult pi-ntai1s. Ereetrtm ry. was aludant in prelayirg anf
Iayirg fsnales ard atl nrales. mancgetgt qpp., Himlris qp. ant
Vaeinir.un qp. were aludarfi in postlayirg fesrnles. Irvedebr:ates
ollected in core sedfuents wste sini'lar in atrntare ard ocqreitiqr to
ttrse eaten bV adult pirrEails, hrt inrre.rtebrates ollec*d in $eep
sanples differed frqn tnce in bfuds. ffdffily pirrtaits ebirpd
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irnrer{ebrntes fmn t}re substrate ard irrye*ea tba in prrqnrticr to
their aturdare.

Irgestion of irrvertebates s3s sinilar for 12 Class T, D Class II,
ard 3 Class III pirrtail dnklirys (P > 0.05). Ptant foods as.urted for
68.08 of the diet of Class f ddclirys, 54.Ot of the diet, of CLa.<s II
ducklings, and 69.0t of the diet, of Class III drd<lirys.
eh€nE!rceterans, pelecl@s, corixids ard tri@erans reire atr.udarrE,
invedebnte foods in the diets of pinEail ddrffugs.

Seven prelayirg, 3 layirg, ard 2L postlayirg Arerican wlgedl
females ard 24 wigeon males wele collected. Prelayirg females ate
100.0t plant foods. fayirg fqales qtsqpd rcre invertebrates (22.02)
tryt aggregate peircent, dqr vei$$ than did po*fayirg femaLes (8.ot) (P <
0.05). Dipterans, tridrcpterans ard gstrcpods rEL€ mn animl foods
of layirq females, wtrereas diptemns, anostracirns, tmipterans ard
tripdrcptemns uere ccnnlcn in postlayirg fcnrales. Simrliir.m qp. J,anrae
vere atrurdarrt in the diet of 1 of 3 layirg fenrales. Irnrcrtehates
ollected in core sanples weue siqri]ar to ttrce in the diets of female
wigeon, sugestirg tnat female wigecr fed r4ur benttric irrrrqtebrates
ptqnrtiornlly to ttreir atrurdarpe.

Equisettm strp. was alrurdarrt in tle diets of aII adrlt wigecr, ard
CicrrEa sFp. ard Fotanngeton s{cp. crrzed conwUy in postlayirg
females. The a1gae, Nitella spp., uele alrrdarrt, in mles ard pIelayirg
females.

Anirnal foods aecn:nted for 34.0t of tlre diet, for Class I wigest
Adclirgs (N = L7) ard 8.0t for Class II dudrfirgs (N = L2't.
ItidrryEerans, dipEaans, anal hemiptemns rere tne rnst iryo*ant
inver{ehntes of Class I ducklirgs. Dilrtemns, tridtqrterars, anl
fstrceoAs were ttre npst alrurdant irwertebnfe of Class II dd<.firgs.
Itte nrct oomncn dipterans in the Ai.ets of all chrclcliJlgs ldebe
ctrironcnrids. carelc spp., Fqtanogetsr qp., Hiperris spp., LurideuLified
negetation, Eqrrisetun spp., ad Spa:sanfum qp. were the rost atrnCant
plant foods in the diets of all ducklirgs.

Ihe proportion of irvet{ebrats in tbe diets of 8 pnelayirrg, 5
layirg, ard 4 postlayirq lorg-billed &rritdrers ms rpt diffe!€rt, (mrge
of 19.0?-4L.0? aggregate perert,, dry reight, P ) 0.05). Dilrterars,
par-Eicularly titrxdids, were atnrrlant foods. Fotentilla spp., Carex
spp., anf rcrlfanthes spp. seeds vere the ret wr plant foods in tlte
diets of all birds. Invertebrafe ahrdae ard ocnpeitiqr in the diet,
of all biads was similar to that in s'E€p sarples (P
diffe!.ert fisn those in core sanples (P < 0"O5).

Water dendstries were detemiled for rErter fim 3 LEtlard basins,
2L lar7e, cpen turdr^a wetlards (> 0.1 toP), 16 snall, ctst blrdra
',EilardE 

-'(<- 0.1 tgrp), arxl 8 -o&or.r lake;. Atl ietlanls rler€
cirurrrreutral ard contairpd soft waten. I€tlards were nrrderataly
eutroenic ard relatively trnifom. Because of simiLarities in
linrnlogical cha::acteristics morg uet.fard tlt1Es, water dlemistry my
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rpt influence wetlard selectiqr b'y birfs qr Selarri* l{atiqnl l{ildlife
Refirge.

e€atest rnnbers of vaterfwl rele &senred ard goeatest, rndcers of
bentldc ard rektsric inve*ebrates lere collected fim h€tlards with u€t,
for'lc ard h'et, graninoid herbaeos planE mnities. Factors
infiuerrirg vetlard use ty birds irnlre bEtlard hldrolqy, basin
rcr1$cnetry, bfud rcr$rology, ard alrailabiJjtfr of irmreltebrnfe.
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CTnIGES IN TITE WETIEI{D InBTXAtrS AID TPULASION OF
REEDIIIG BIACK DUCT€ IN SCf,IIIICENRAL I{AIIIE

Inrestigator: D. R. Diefenbadr

Advisors: R. B. Oslen, Jr., Ctrairpelsor
P. O. Colr
W. A. Iialtsnan
W. B. I0rdrn
J. L. forgoore

Cooperator:rs/ Collegre of ForesE, Resorres, Ilatdr Act fUrils
R€ject, Maire Oeeartmrrt of Inlard Fisfreries ard Wildlife
$mor{,: ltabe Oocperzrtive Fish ard Wildlife Researdr ltnit
Objectives: (1) Determine ttre drarge in rnder, size,

ard ccrrpositim of wetlards sine 1980
on the shnfy area in santhoertra-l ltafure.

(2) Determi:e the rnder of breedirg pair:s of
black duds ard other waterfql qncies cr
the sbrtlr alrrea.

(3) Develcp a nathsrnatical del of the select^isr
of beaver flwaqes ly Ureeairq pains of blaclc
dud<s based qr physicalrzdremicalbiologicaf
ctnrarcteristics of the habitat.

Ptoject, SEatr:s:

A1l requfuemerts for the d€$€e of lrla,ster of Sciene (in Wildfife)
wete ocrpleted in l{ay 1988. An abEtract, of tlre ttesis follcrvrs:

mesis Sjectives were to: (1) detemire tlre drarge befureen L977-
80 ard L985-87 in tbe lptlard habitats qr 151 t@J in sathoerrtral l{aire;
(2) deternuine ttre drarge betv€en 1978-80 ard 1986-87 in the pqrlatiqr
of breedi:rg Auerican Black ducls (}nag rubrioes) ard other mtelfwl
species on ttre sbrfy are€ri ard (3) identify the draracteristics of
rretlard habitats selected tryr blad< drcls drirg the baeeairg season.

The rnmber of wetlard-s on tlre sUrfy areas irseased fim a rean of
119 (rarge LL6-L23 wetlards) durirg L977-8O to 128 errirg L986-87, hrt
the area of surface water decrreased 43 fia Q2.22'). fhe area of uetlard-
tltpes preferr:ed by blad< ducl€ declined (decidrcus forested uetlards) or
rsnaired uncharqed (deciduous ssub'.shnrb ard energerrt rdEtlatrls). Ihe
tstat a:rea of cpen water, flooded alder (Alrus nqosal ard willm (SetU
ry.), ard flooded tirber declired (44.4*, 65.3t, ard 62.02,
rcspectivefy) . Ttre tota1 area of aquatic \Egetatiqr irreasd (e6.7*') ,
ard herlca.ceors ard ericaecus vegetatifft that msr flooded rqnirpd
ucbarged (+0.3? ard 14.5?, repectirnly).

llhe changes in ttre vegetatior ard $etlard-types on tlre sirly area
rcpresented a declire in tlre quarrtity ard Enrily of uetlard babitats
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for waterfcrl. lhe cEruse of this decfirp uas a 3gt decrease jn the
nmlcer of wetlards wittr beaver (castor canadensis) beh,een 1977-80 ard
1986-87.

Despite tbe declire in the quanEity ant q'tiW of retlard
habitats, the nmber of pairs of blad< ducl<s, rrrallarls (enas
platrrrtnrnchos), hooded rErgansers (IgE!&g osrllatu.s), anl Canada
geese (eSEa canadensis) irrzeased qr the sbdy Errea. Ihe nmber of
wood drck (AiX smnsa) pairs rqained tlte sre, ald ccnmn rergnse!:rs
Otblgu.s rerrganser) ocorzed ttreryerrtty qr the shdy anea. BIad< dd<s
my have irseased because of restrictine harvest regr,rlaticrs, rallards
my have incteased oh'tlre sbxfy area prtly because of the avaifability
of tleir pneferrcd habitat, rnarutade iryqrrertts, ard Canada geese
irs€ased as a result of a surcessfirl irrtrdrtiqr prcg:lan ccdded fry
t}re ltaire Oeeartpnt of Inlard Fistreries ard Wildlife ODff$. l$ood
dtcl<s anl hooded nerEanselrs have been the focus of a waterfcrrl nest+o(
plrcgn an orductect by tbe MDIFI{ arrl my tave reqloded to ttrce efforts;
trcne\ter, the rnurber of uood drcks seaned to fluctnte qr the sbrfy €rl€a.

Use of a wetlard drirg the breedirg seasion ter black dlrd€ ras best
predicted by ttre follcnrhg variables: perireter of tlle srrfae wate
area (S'WPR, in neters), a:ea of ftooded tfuber (S:WfElm,, in sq1trar€
upiters), presence or absence of bea'ver activity (BEIA\/ER; 1 or O,
rcspectively), 'ard whettrer a &e'lliry wrs visible fim tfre wetlant
(EHLVIS; 1 or 0, reqpectively). slese variables rrrcre ccubirEd in the
lirear-logistic npdel I

o-

wbere,
y = -1.99 + (2.33xt0 -31svrm, + (1.zoxto-alsruncm,

+ l.o8BEArtR - 0.66U{L\I[S,

ard values of 0>0.41 predicted use tpr blad< Ard<s. Sre cnrerall orzect-
classification rate was 79.88.

v
l+e
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$IE MIIGY OF STFT.ffiIIG
A}IRTCAI{ BIACT( UJCKS IN EAS:IHN }AINE

Investigator: C. F)iazen, Aradtnte Assistant

Adrrisors:

Coceemtore/
Prpiect,
$gpetrg:

Obiectives:

R. B. Ohlen, Jr., Chairlnrsct
J. R. Iorgcore
W. B. I0dm
W. A. Ilaltertnrt

U.S. Fish ard Wildlife Senrice -
PabDcent Wildtife Resear<$ Oentetr, Iaurel, IrlD.
!'bosehorn Natimal tlildlife Ffirge, Calais, ME.

(1) Estinate a snrirral rate of hatdirg-Irear
fenrale blact< drcks dirirg tlre n$:*nmtirg
period fim nid-Argust to Octcber 1st ard
for the period tJnEit bids leave Uair€.

(2') Determine habitat use, bird mrsrerrts fim
the Reflrge, ard pairirg ac€iviQr aluriry
tfris pet-fledgirg period.

(3) Deteudne drarges in habitat use, if tlrey
occLrr, afEer hrttiry season cglens Oct&er 1st
ard untif birds nigrate in late Decetrer.

Ptoject Status:

All requirerrEnts for the desee of lhster of Scierre (Wildlife
!'tarngenent) were ccrpleted in August 1988. An abstrract, of tlre tbesis
follcns:

rhis sbrfy was corducted to alessibe tbe eology of juvenile
luerican black dud<s (Anag nrbrifps) betureen the tire of ftedgirq ard
fall rniga:ation, a previarsly wrsb.died period of ttre blad< drck life
c1rcIe. I{abitat prefererrces, np\ferents, ard sccial behavior of 97 femle
ard 15 nale jrnrenile black &Jcks lere shdied frm early Septerlcer to
nid-E€nber L985-L987 in tlre vicinity of lbeehorn Natimal Wildtife
Reflrge (llWR) in eastern lfaine ard sort}rlrrcstern l{err Brunslrick.

Use of Lo habitat types was ccnpared to tlreir arailabilittr, based
qr the wetlarxl t'ypes at-eaO mrdcrn points within a 333.3 toP Lirqrfar
area. Ttre nrcst prreferred habitat tlrpe dtriry boUr day ard nigilrt in all
yearis ard nrcnttrs qas Palustrire HErgent l{etlanl (P
Iacustrjne ard Eshnrire habitats nely vere used. Riverire habitats
were used less tlnn their arailabifiQr (P < 0.10) in SepteOcer, lrrt
becare preferrcd habitats (P < o.Lo) or rere used in prc4nrtian to their
a\railability (P > 0.10) in Nove&er, as ie forcd qr lentic habitats.
D.lq:I<s r:sed a wider variety of habitat tltpes turirg tbe day tlran'at night
g2 tests, 4+ df , all P < o.oo2): ltates r:sed -rcre Riverire habitats
drinq ttre day than did fenrales (Xz tests, 34 df, aII P < o.olL). llhe
nnrnged ireomdnenUs of lbosehorn IMR *ere the rcst used ti€tlards (66t
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of diurnal, 90t of rpchrrnal letias), in par{,iorlar, the Magrrrrelrlck
narshes (41t of diurnal, 72* of rpclerrml lmtias). fryolms
fuiryrtcd by persistent, elrergerrt veEEtatidr rere preferred (p < o.o5).
the used teornnents lrene larger, with rcre futerq)ersicn of life forc
ard less flooded tinrber, tnan the rrused irycrrms ffilocr rzrik-s.m
tests, all P < 0.031). tocatiqr of habitats in rcIatiqr to Uaqursmck
ses'red to be a prp>diate factor in habitat se.tectiqr. '

l,ilwenents were dessibed tV esfimaCing Minimm @:vex Fllgur tne
mrges ard radial rovenEnts fm ttre pri:nary rcose narsh. Average tre
l:arqe for tlre entire posE-ffedgiry period ms 4987 ha (N = 1O5, SD =
5936 ha), ard the nean farthest 4istare rc\red' fim the roost ffirrsh rr,as
9.90 lqn (N = 105, SD = 7.28). IkrF rarges ard di.stanoes rcrd fim tne
rcost irsrcased nonttrly (Itnskal+lallis tests, 3 df, all P < O.OO1), hrt
Gt birals contjrn:ed usirg the sare fs roost, al€as tntugr the fall.
InrE rarges wtsFe linear. Birls tlat used >153 Rinerire habitat had
larger horc nrges ard lorger radiaf rcv@rtts ftm tne rcost, ttran the
birts usirg >858 Palustrire lr€Llards (Wilocr rlank-sm tests, all P <
0.005).

1Fre yotmg blacl< dlrcls associated jn cilralf flcl€ (i = 6.1. N =
355), ard ofEen were &senred alore (34t of &senra'Eicrs). Ss/en (9.6*)
of 73 biads tlat f cbserred >3 tires ford Ek pair bcds, hrt rp
ortsttip was cbsenred. pajred bids us€d mre forested heLlanl
habitats ard rncre beaver€eat€al lretlards ftan did tupaired birls (X2
tests, 4-9 df, all P < 0.001).
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BIRB OF IEIINEIS PENTTANE

Irnrcgtigator: S. S. Stoclcell

Adrrisors: Ir{. L. lirrter, Jr., Chai4lerson
R. B. Evis
W. E. Glanz
J. R. Iorlgore

CoQeratorq/ Itairc OeparterA of Inlard fisheries ard Wildlife
Project
Surnort:

Si$aI !\rels, Irr.
lfaire Ctrapter of the ldatrne Cmsenrancy
Itairp fard Use Regulaticr Ocnuni.ssion
lfaine neparfaerrE of Emriroruentat HrorEection

(1) Iderftify tnose species of binls that i-lrhabit
l{ainers peallards.

(2) qnnlify the atrrdae of eadr species
relative to peatlard vegetation ard hydrcloEg.

(3) Detemire whefter larrge, corcnelcially
valuable peatlards differ in tlreir r\aluerl
to wildlife frm mller, Don-ocfirrEircially
valuable peatlards.

(4) Determire r.ifridr of five ervironrental
factor^s (foliage hei$t dirrusity, area
of peatlard, lnatlard-foli4e height
Aitrcrsity, tytrE of patlard, ard peatlard
vegetation diversiQz) are fupoftant jn
influerrcirg bird ryecies ocnposition, bird
qecies ridress, ard biad densiQr in
peatlards.

Objectives:

Sqe:

FatJ.ards €rre one of the last roainirq r.udisEurlced ecosysts's in
the rprtbea,st. Itn:s, the State of l[aine tns an unusual cppor{unity to
develq a ccnqlretrensive plan for cmservirgr lbiners peatlards. Hcwever,
before this ptoject, uas initiated, no s.rryeys of the qrildlife in Mainets
peatlarrls had been condrctecl. Before issuiltt mi:nhg pernits or
establishiry peatlard presewes, tbe State needs to lsrcftr rdfnt birC
sgncies d€eend on peatlards for their ontirnred sunrirral, if any, ard
uhethen cetr+ain species are rcstricted to paft,icrrlar tlpes or sizes of
peatlards

Ihis sbrfy relates tlre atrrdarpes ard distr.ilrrtions of birds in
eight ltaine peatlards to peatlard vegetation, size, ard geornrl*rology.

Prpject Statils:

Biads re srsused in eidt lfairn peatlarrls of varyirq t]rpes ard
sizes dtrrrirg May ard June of L984. Eigf$, distinct, vegetation q/pes
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@rra€d in tbe peatlards. A \rariable*ricttl trransect uetlrod was used to
enstls birCs ard estimate densities fim a dified Enlen ffihod anl the
Itnrier Series Estfurator in prcgm TRAIiEEII.

Drrirg the two-year strdy, 1o4 birt qrcies rere idenlified. Birt
qncies rictues r'arged fron 48 to 81 per pattarrt ard fim 45 to 76 per

t$)e. O\terall birt density ranEed fr@ 4 to 11 birds per-ha
in ear-h peatlard, ard frqr 3 to 19 bfuds per ha in each vegetaticr-t}rpe.
Fnsities of eactr qlecies in eadr peatlard ard vegetatim type rcre
hi$rry variable, ard rc6t qlecies lere alrrdarrt in crly a fs t1ryes of
negetation. Ensities hnged fi.cn 1 to 160 bitds pr 40 ha, with t}recmn yeflcrthrcat beirg tJre rcst ahrdarrE, qeies in S of 8 1Eatlards
ard 4 of 8 vegetation tgns.

Foliage height diversiQr (FHD, veft,icaf hetelrgeneity of
vegetation) was the best predictor of bird qrecies ocnpcitior (Bsc),
bird species ridress (BSR), bitd ryecies diversity (BSD), .anl bild
density (BD) in eigrt qrpes of peatlarrl vegetatidr. As foliage heiSlt
diversity increased, bird species ocryositior drarged, ryecies ridness
irseased, species diversiQr irs€ased, atd density increased.

Neitlrer Qpe rnr size of a patlarrt affected qecies ocqreitian,
ridmess, diversitlzr or bird density in a predictabre pttern. Bini
qlecies ridtress in ei$$ peatlards ms best re.lated to tlte intetractiry
variabres of peatland vegetation diversiQz (rtt D, horizqrtat
heterrcgeneity of vegetation), patrarrt-FrlD (orrualr FHD), arrl area.
Birt density was best related to the inEpJactjJrg variables of peatlard-
lllD aill I{/D. Itttts, horizontal tt€te!rcgEity of vegetaticr seels to be
as, or npre' than veLticaf rrcgetaticr stnrctrrr€ in inftuerrcirq
BSR ard BD in peatlards. the hi*r rnder of ryecies reorled in
peatlards relative to other babitats lents $Fport to tbe r{Fot}resis
ttrat ptctriness, rathetr than foriage heigt$ atversity, is rcst, -irportanrc

in influencirg birf diveqsity.

Ftrb:re Plars:

Rerrise ard ccrplete ttresis.
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S]RVEY OF BRMDIIG TMDTAIID HAT{ICS

AS RE.I|IIED TO FURE T }RIGGEI,IENI

Iqrcstigator: H. De\ralrl

Adrrisor:s: W. 8. Itrctrr, C$afueelrsm
W. E. Glanz
R. J. OrOonnor

Oceeratorq/ Mairc Oqartnerrt of Inlard Fistreries ard Witdlife -
Ptoject, marqered ard llm:gare Wildlife e^arrts Prrcgran
$Eeort,: l{aire Oocperative Fish ard Wlldtife Researdr ftnit

IIad< lerrbin Sarrtrary Asseiatiqr

Obiectives: (1) n*inate the prcporticr of area mpied
by hoodlard haert< qrcies in blods of lard
reercsentirq differcrt lard uses in lhire.

(21 Ptsvide field data fim rprthern ard sort}r
oertral l{airc for a ocryarisqr w.ith prerriors
ard concur:cnt strdies in crtler eastern ard
ni&lestern locatims.

(3) E\raluate the sensitivity of tle suryEf
techniqrre usirg mfuter sim''] atiqrs.

Scq'e:

llhe stabs of breedirg birds of prey in ![airc is rpt, rcU-lsum.
altholgtr an Atlas of Aneedirs Birds € l[airp $as reoertly opifed
(edanus 1987), arral falconss have l<rrrledge of local pqulaticrs, a
systenatic sunrelr had nd, been oadrted prior to 1987. trris pnoject
ms initiated to field-.test the rrArea Oepiedrr rdhod (ceissler ard
Flrller L987, of anallzirg sr:ltrqf data fim areasi rc5tt€seutirlt three lard
uses in Maine (i.e., ourercial clearcts, unhawested, ard
noodlort/agriculbrre). Intensive rcrcia"l harrrcstirg GULS ov€Ir a
Iarge portion of nortlern ldaine, ard lardtse is ge:adrnlfy intensifyfug
in sqrtlrcentral tr{aire, nodifyiry potertiaf breedirg habitats. Ragtors
damcteristically have larege tre rarqes, are easily disbu'tced at the
rest site, ard ofEen reh:rn to the sare nest or trract of lard ]rear after
year. Lard-r:se practices ard dis'laufoarpe b,y hrmans influenoe ttle
$itability of an aJrea. It is iryor+ant to lssrr ts rraricus larrl uses,
particrrlarly forest nanagelrent, affect, the qrecies ccqleitict of
breedirq biads of prey before large areas are scr dified as to beqre
rnsritable. A sunrqf teclni,En r.itliclr prodrca< reliable reslts is
rEcessart/ to dah this jnformtiqr ard to provide basefirn data for
firbJr€ nonitoring. ltrb rrArrca Oepiedrr retbod (eO) is desigted for use
with rare or urmmnn species, has been sressftrlly used in ottrcr
eastern ard nidtrcstern locatiqrs.
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Project Status:

I€ekty FDirt-ccunts uere cqrircted ctrirg the Urcedirg seassr in 3
sbrfy areas. In 1987, 2 areas in rprtl-ceutral UaiJE rrere *rrveyed; a
cnmnercially-harrested area ($efe) ard an aafjaoent r.rntrarrested area
(Bil<ter). Ilt 1988, an Errea in sortltoenbal llaiJe rns anrrreyed,
represertative of ni:Gd aqricrrffurc ard qnll uoodlot mnaEement
(I{aldo). Of tbe 8 qncies poteueiaUy present in tbe arreas, 4 qlecies
FrcaA*rirqea, red-tailed, red-shcrrldeted, anal snare-snirura hawk) lrEr€
&serred in Baxter, 5 strrecies (broadryinged, red-tailed ard shary-
shinned hawk, Areien kestrel, ard rpr{bern trarrier) rcle &senred in
TeIe, ard all I species (brcad*rinEed, r€d-tailed, Led-€lrcrrldelcd,
snarp-snirnea ard Cocperrs hawk, rprtlern gmbarfl<, lrerican kestrel, arrl
rnrthern tra:rien) in Vfaldo.

EsEi:nate of pryorticr of arrea epied (eO) ard pndabifiQr of
detection (PD) rEre etaircd usirg a ocqrrter 1lrro$lan arrailable fim
Patrn<ent Wildlife Researr*r Center in Iaur€l; MD. Itnse data strcn a
tr€rd in prqorf:icr of area mpied (AO) for bnoad-trirgs, fit@ a lcnr in
Itelos (488), intermd5ate in wale (78*) to a hi$ in Ba:<ter (100t).
Red-tailed harrks vere &senred too infiequently in Waldo to pro&rce an
estim;rte, frrt oocrpied an estirnted 9* of Bacter ard 93t of 1telc. Red-
shculdered hah,ks wele absent, in Tele, &eenred to infneEreffi,\r for
arnllzsis in Ba:<ter, ard ocopied an estiwted 29t of tlle wafdo snrrfy
€lreer. I-crrr PDrs were cbtailed for all ryecies, nrgrirg fistr 0 for tlree
with insufficient data, to 58 for broadvirgs in Ba:<ter arrt red-taits in
Ilele, to a high of 23* for Anerican t<eEtrcl.s in Itele. regflts for 3
Brteos uslre as follcns:

Soecies Bar<ten

hoad*rirged
hawk

H-tailed

ed-shculdeLred
hawk

AO: 1.00
(0.0-1.00)

PD: 0.05
(0.0-0.12)

AO: 0.09
(0.0-1.00)

PD: 0.10
(0.0-0.56)

rgt
&senred

o.47
(0.0-1.00)

o.07
(0.H.15)

o.93
(0.o-1.00)

0.06
(0.01-0.11)

0.78
(0.57-O.99)

o.14
(0.06-0.21)

irsrfficient
data

insfficient .eO: 0.29
data (0.06-0.53)

PD: 0.13
(o.03-o.24)

Ccnearison betl.ieeJr species ard sUrfy areasr ms difficrrl.t dtre to
6vEs'lalpirg confidence interrals at tle 95t te\rel. ItEe resrlts
ird,icate tnat firnits to the AO tedmique exist,, de+ite its irrteded
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alplication in sunre1ns of rarie ard urrmrn species. Cmpter
sfuulations to irwestigate the sensitiviQr of the are rnl
urgenny.

F\rblre Plans:

Ihe ccnqrrter sirnrlatims will fers on the effects of 
".Ut"fpqnrtion of a:rea oepied, the prdabitiQr of detectio (PD), ard the

rnder of repetitiors of a $rvey rcute qr tlre r€liability of the
resrttirg AO estimats. This worlc sitl aid in evafuatirg ttre fubre use
of tne tecnniWe in ar€as ht€Le si$tirgs are variable, as weII as
irdicatirg the degree of sensitivity that can be erpected rxder ryecific
oc&inations of AO, PD, ard rnanber of nqntiticrs.
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ENMGEIIC ASPECIS OF IMCK HABITNE USE DT'RIIG
SIE REEDI}G S:EASCN Atr TIIE I.GETIORN I.&f,IOIGL I{IIDLISE REFIre8

Investiqator: W. Irf. Varderda,egen

.hdrrisors: W. B. I0rchn, O-ctnirpersqr
R. B. Oren, Jr., G{halrlErsql
W. E. Glanz
A. S. fhite

Gmeltators/ IlniversiQr of l{aire
Plpiect,
$Sport:

ltaine Aocperatirrc fish ard Wildlife Reserrctr ttrrit
U.S. Fish ard Wildlife Servie -

Natiqnl Eology Oenter, fbrt @llins, @.
lbeehorn Natiqral Wildlife Refige, Calais, ME.

Fncbsoot CcrlrEy Grseliraticn Assaiatiqr
lli.trrdo l{ildlife kfiry
Taylorrs Bait FarG

Objectives: (1) Hermire ard ocqnre vegetatian ard
food draracteristics of hardlrpod ard
sofbrcod @vers rised by hood@ck ard
ocqlare to rana.nly setected hardrcod
ard softlpod sits.

(2) nmine nicro-cUmte regiqFs ard
activiQr Ufgets of noodmcl< in
differert, @\rer Q1res.(3) bcr.rent qlrirg food babits ard
detelmdre ttre feasilrility of chrefcpirg
a ryrirg qditim inle:..

(4) Use the abo\re rcsrtts to evaluate
ecOstirg w@k qlriry habitat dels.

Sccne:

Ihe Atlantic pc6ulation of the Arerican woodmck is decfining, ard
arailable data suggest that babitat lcs i.s tlre primry causie. To
rwerse this decline, habitat prcrtecticr ard iryrovrcrrt progras based
cn scurd biological data m.rst be dgre.lcped anl irylenented. Altlro4h arnder of babitat rpdels have been ale\relcped for uoodrck on ttte
bueeairg grurds, basic asstr5rtndrs in tlese de.ls rqain uttested.

Gle I'beehorn l.Iatiqral Wi-ldlife refirye G.IIR) tras a srbstarrtial
p6rrlation of breedirg voodcock, ard tiser mnaE@nE qr tie refirye fras
reated a variety of orer types represertirg tltce Gt a\raiLable to
rrcrtllern Ureeeirg woodeck. nt 1!t85, tlE ttaire Fie.ld Statiqr of
Fatrl<ent, wildlife Researr& aerrten ard !,bcetrorn tlR began a fcun-year
sErfy b o<anine noodclc sunrirral, plrcarU'viUy, arral habitat use qr the
refirye. fhis sbrl1l will povide base IirE data qr pc6Hlaticr Eftanics
ard nacro-habitat use. Ihe large saqile of birds t]tat.witl be radioed
ahrirg this shxfy also provides an qporfemity to sanire ryrirq habitat
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use frcm an enertetic perspective. resrlts fim several rccent snerdies
irdicate that sprirg is a eitical period fe rsoodocl< pqrrtaticrs, ]zet,tbe relationship beb€en @ver t$E, nicr:o'.c1fuate, anl lroodmlc
activitlz fias rpt been s<anrined in detait.

In 1987, fte lfaire CFWRIT arrt lbcetrorn NtiR, initiated a ocryanian
sbrfy to exanine enerpt"ic qrsideratiqrs, irchdirg nicro{rabitats ard
activity tn$ets, irflrlencing habitat use ttrr tioodmt< qr the breedirg
gis'trds. Ihis stufy wiJ.l e><anfte nicrrc-habitat use ard activity tuAEee
of, ard nicro-clinate effects on, lroodock dring earty ryrirg thrq$r
early stlnrrEE. These data, acubired witX ener3etic shdies m captive
birts ard srryplenrerrted by pcprlaticr data collected qrcu:rerrUy by tne
FabxerE/bosehorn sbrly, will provi& a basis for delirg rdoodock
habitat requir.euents. I?le ultimte goal of tlris sbrfy is to develcp a
Ueeainl habitat del for woodrceJ< based ql both eryDr ard rescure
rFeds.

Hoiect, Status:

A secord fiefd season has been ccnpLeted. Additimal data ql
nicro-habitat use, dief activity, ard nictoclimte erviffimnts bEF
collected fisn a saqile of 15 rdio-instnmrted females. T\ileuEy
voodcocl< were collected for arnlysis of energy tpservesr ard early sprjJg
food habitats. Folteen drid<s lere hatctred fim eggs ollec*ed in tfre
wild; six (3M, 3F) are currertly beiry used in laboratory strdies of
mtabolisn ard tlrcnoregulation.

F\rbrre Plans:

A&itioral field data lrit1 be ollected ailrrirg 1989. Target, date
for project, ccrrpleticr is Octeer 1989.
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IICDEUIIG IIIE rcFULefitON D!O.IAI-fiCS OF IAINETS I{HIIE{LTID EEER

Irnresticrator: lt. Chilelli

Advisors: J. R. Gilber:t, Co-ctn:rperssr
W. B. Ktdur, O-ctnireerscr
G. J. lhbrla
l{. L. I'bOomad<
W. L. Scule

Ocpentore/ l4aire Deeadment of Inlard Fisberies ard Wildlife
Ptcoiect, ![aire Aoqelrative Fish ant Wildtife Researrctr tnit
Sumort: Natimal Rifle Associatiqr

Otviectives: (1) brelq a del that deseibes t}le anrual
fluchntims of wtrit*tailed deer in ltairE.

(21 Etennine, try applyirry the rcdel, tJte
inflrrerce of varicus mnaEaent stlatcgies
ard rrcntuntirg rcr{aliQr factors qr deer
in uaire.

Plpieca Stah:s:

All regrriruuerrts for the degree
Wildtife) uere corpletel in Alryst
disse*ation follcns:

of Doctor of fhifecphy (in
1988. An abstract of the

A stochastic sinrlation nndel, hlIDYNIlE, was develcped to ex'rnire
ttte pcplation AyrnnU,cs of dritetailed deer (OAoo.ifeus vi:qinianus) in
ItairE. Iftelea.s narry pcprlatiqr de.ls require us€rrsi to detemire ard
itplt rcrtality ard reproductive rate, IfIID'yfSE is distirriirrc in that
rats are derived fro irgrt variables ard thce generatea within tfre
del. Fta fim tne Maire Oeearm of Inlard Fistreries arrt Wildlife
ant other available sources were used to derive tbe initial rcr+ality
ard bir*h rate esLinates.

fhe rndel onsists of 3 najor o.mFaa+rFnts (fall, wirter, ant
srer) reflec*,irq rajor periods of birtlr ard death in the amnf clcle
of whitetailed deer in l{aire. Deri\rcd rcL+ality ard reprodrctive rates
r€flec*ed rrariatims tryr sor, age, ard $bocnpaafunE. Arumnl rcr*alit1r
factors actirg on the pcprlaticr irrlrde predaticr (opte, b&cat,
dog), poadrirgr, harrest (firearm, bcn), eipplirg (firea:m, bcrd), rcad
kill, wints stanation, ard necrntal rcrtality.

The IIEdel ms mst sensititre to altercaticrs in firearm hanrcst, net,
rates ard yearlorg predatiqr rates. Itrere ms derate sensitivity to
drarges in wirter stanratisr rates, resratal rates, ard poachirg rates.
Ihe rndel was relatively insensitive to pcprlaticrvide djus@rrLs in
eifplirg rates, reproductive rates, lrcarlag rcad kill rates, ant bal
hantest ret rats. Fcprlaticn $phrtJr was ret rcsgusine to cbarges in
ttantest pt€ssLu€ qr tlre fe$Ele seryEnt of tlre pqHlaticr, prtiantarly
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adrlt does. Itrerefore, the reahrtim in fnnrcst rate ass@iated with a
drcen antlerless pemit lerrel needs to be detemined. Ooyotes are a
sigrificarrt natual predator qr deer in UairE. Ule relatiostrip of
@yote predatior to inaeasirg wint€r se\teri.ty ant irneasirg deer
density reeds to be defired. ooditim of the deer held ard guality of
ttte habitat reed to be ccnsidercd in estinatirg winter stanraticr lcses
ard neprcex*,ive rates.

S\nri\ral rates had a gneater influere an plulaticr gnrrrtlt tfian
did neprodrctive rats. Estinates of najor rcr{ality rates (i.e.,
fircam harvest, predation, winter starrratist) rEed to be irprc\red via a
lar{te-scale telenetry stufy ddE in ar€Ets of differirg fiream ha:rrcst
rates, deer density, cotrote density, ard wirrter serreriQz. Special
attention nust be given to deteminirg density depernerre rehticrships
for norfalitlr ard repro&rtive rats ard qpersatory-aAAiti've
relaticrstrips bettJe€n predatior ard tnrvest, anl w"inter starratim ard
predation.
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NES[I}{G MIffY AIiID IIAEIIf,A|I' USE OF
![fI.D II'RKEYS IN SCT'IIffiNR;AL IAINE

IrveEtigator: B. E. Tl€ite!€r

.ldrisors: P. W. Brroh[r, Oairpersar
G. J. Ithbrla
W. A. Ilalt€man

l{aire Oeearre* of Inlarrt Fistreries ard Wildlife
Natiqnl Wild lt.rrl<q1 Federatiqr
l{airc Cbapter of the l{atidEl Wild nlrley Federatiqr
l{atioat Rifle Asseiatiqr
L. L. Elean, Inc.
Uaire Ooceerati've F'ish anf Wildlife Researrctr lrdt
(1) Docrmtl restjrrl ctrurofogy, pqnrticr of

fanales nestiry, rest site <lharacterisLics,
ard the sress of eggs ard nests of fre
rargirq Urt<qns in sortlcentral ltairE.

(2) Deterndre ttre types of rnstirg ard brcod
habitat rsed try faale telrt<eys with broods
drrfug the breedirg seascn.

Oqcerators/

Objectives:

Proiect Status:

All resdrelrents for de$€e of l4aster of Scierpe (Wildlife
Uanaqemert) rc:e ocnpleted in Deder 1987. An abstract, of tlre thesis
follcns:

Slrr/i\ral, pro&rctivity, ard habitat pref,ereres of 22 fenale wild
htr*eys (Ugtegtr gallmavo wlvestris) werc sbdied ahrrjry 1995-1982
in a reoertfy esbbfished pqrlation in feal& Oorrby, tlailE. Ihe
pprlatior $as estinBted at fi-75 birds in l,taadt L987 ard has rst
irreased at the r:ate seen of other raly establislred p6rrtaticrs in the
l{ortbea,st ard }tidwest. l,brtality rates of juvenile farna.les rcle hi$ter
(P < O.05) duriry the severe winter of 1987 than tfre nild wirrter of
1986t all deaths trere due to predatior. tleven females srrrrivirg to
either the 1986 or 1987 breeainq seasons atteqfcd to nest, altlrcrryh rn
jurrenile fsrrales s:rrrived to brced in 1987. ilbstiry srrc;s ms lcnrer
(P < 0.05) in L987 (51t) tlnn L986 (742r, as rere cluEdr sizes arrl
hatctring success (P < 0.O5). hrlt surrirral (N = 77) to 10 ueeks after
hatdr was 38* ard 258 in 1986 ard 1987. l&Et rcrtality (43t) oqrrr:ed
drriry fte first 2 $eeks after hatdl. Natality ard resrriM, rates of
females $ere lcner (P
Urt<rys in lfaire uere lover than t}tse reoorded in other rprtlle.rn
states. Stardirq corrl, an iryortant food scrre rdren gs d€ettrs eleed
L2 cn, ocqrrs on cfly 3t of tlte sbrfy €lral. Aorrrplrcdtcing oals
(O sts sFp. ) are fcrrd on anly 6.7+ of tte Elrrea. Foods srdr as
sensitive fern ard persistent fnrits also are less arrailable drrirg C.€p
snonts.
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Fenales preferred dense rlrgerstory \reEetatiqr (50-75* over) at
rlest sits. Shrtbs rrc;r€ nprre cmpn ard vegEtatim afi/or slastr gasrd
@ver was denser (P < 0.05) at rpst ttnn rardcn sites. Slash ppvided
@ver early in irs&atim uhen herfiaecu.s @ver rns rpE arrailable.
Drirg the breeairg season old fields, hayfields, ornfields, ard
hardlrlood stards lere used upre than e:ee*ea bas€d Wm arailability;
softrpod stards ard nir€d forests rere used less (P < O.05). hrood
rcarirg areas ircIuded bottr cpen fields ard adjacent barr&rcod stards
witlr aOequate herbaeqs grorrd @ver that provided animal arrl plant
foods ard correr fron predators.

l{aragenent plans shanld fulcltde the te.lease of additimal adult
hens in Waldo Oclrrty to offset, the lcrr surrirral, nataliQr, ant
rccuittpnt rates of L987. Ihe selectiqr of firtrrre release sites strculd
cmsider the araitability of fields (tray, corn, ant pasUrc) ard
hardnood stards.
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SU.TIHESIS OF IIIE IAINE PREDAf,ER, SII]DIES

InvesfiFtors: S. M. Afifnr
W. B. I(rdnt

Gmra.tors/
Proiect,
Sqport:

Otriective:

lfaire Deear@nt of Inlard Fisberies ard Wildlife
Itaine Coceemtirrc Fi.sh ant Wildlife Researdr Ihit
Dane.lcp an annotated bibliggriagtry ard smrary
of recent researdr qr ltaiJ€rs nrajor
a$earirg predatorr.

Sme:

Fle 1974 to 1988, 18 galadlate shdents (13 l,t.S. ard 5 Ph.D.) ard
se*reral faculty rsrberc fim the l[aire Oqerati've Fish ard Wildlife
kseardt Itnit ard ttre llniversity of ltajrc qdrted a series of sbdies
refr,airy the eology of @yortes, rcd foes, bcbcats, pire mrtens,
fistrer:s, otters, ard tieir psy. [rj.s reseadt ms r-por{ed in 67
tlnses, jcurnal articles, ard otler reports. ste bibfiognphy oqrtains
ard abstra,ct of eadr report, ard an inUrcaxbry sectidl smarizirg
rnjor firdirgs.

Hoject Stabs:

fle bilrlioga:aphy ms ocrpleted, srluitted to 8 revietrers, tevised,
arrt aeepted for plclicatim as I'tairn agriculttlal neerirene Sbtian
Sednical Brlletin 132. fhe mrusor.ipt, tns been sert to tne pninters
ard pbfication is sdteduled for llorder 1988.



Ptoject,
Sumort,
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rHE IAINE AI'IFHIBIAN AlrD REPTIIE em,;AS pROtKT (lGRAp)

nvestigtors: M. L. Ii.ntetr, ilr.

Adrdsors:

J. K. AdcrrJ<Ie
J. J. Albright

B. Bugason
S. hvis
A. Ritter

The Nabre bnserrrdrry
ltre l{aire Audubqr Seiety
l{aire Depaafilerft of Inlard fisheries ard }lildlife
(1) Deterire tbe stabs ard distribrtiqr

of anphibians ard rep'Eiles in Uaire,
par-Eiorfarly rare qncies ard tJlce
that readr tleir targe linit tlere.

(21 Dessibe tJre gernr:af ecology (e.9.,
habitat selectim arrl life history)
of lthirrers lnrlretiles.

Gmerator^s/

Obiectives:

Sccpe:

Ttlere .u€ approcinately 35 ryecies of a@ibians ard reptiles
o@rr.ing in ldaine, of Htridr 20 pr&ably readr tlre linit of tteir mrge
he!e. One or rpr€ q)ecies have pr*aOty been extiaatea fistr tbe state,
ard theL€ rEly $e11 be qncies @trrirg tre!€ tlat have rpt, beert
previosly reconled. Ihere i.s littte l<rtrIedge abort the staUrs,
distrilrrtion, ard ecology of lfairets lreqls, ard this is tne t€ason lAmP
was initiated. .llearly 100 vohrrteers fim arsrd the state ha\E been
issed instruction nranr.rals ard reoorrt cards to report their eservaticns
of lrcres. fhese cards witl be ocryter ercoded ard mrge naps
gerplrated.

Ptoject SEatus:

All species of reptiles ard anphibians lffim to oerr in l{aire have
been reported in the IARAP poject sith tlre e:@ee'eidr of tlre tilber
rrattlesnake, a species believed to be er<Eiryated.

F\rb:re Plans:

IARAP will be termimted after the 1988 field season ard a b@k
rlthe Anqhibians ard Reptiles of l[ajnert w'ill be written.
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THJIAIION DUNAMICS OF PACIETC IAIFUSES

fnves€igators: J. R. cilbelt

Adrrisors:

Omerators'
Poject,
$+lpr{,:

Obiectivs:

s. Ei-lls

J. R. Gilbert, Grafupersdl
W. E. Glarz
W. A. Ilalt€lnan
U. L. Ii.rnEer, Jr.
W. B:'mdnt

U.S. Fish ard Wildlife Serrrie -
Alasl<a Fi.sh ard Wi-tdlife Research Center,
Arr*orage, AI<.

(1) fecnnigres cF\rclcfnerrt ard erraluatiqr
€r. Adapt eldsEirg satellite telwtqg

tcdrnlogy to mIrus, irrltdirg
pact<aqiry, sierEous, ard attactnerrt
prooedrres.

b. Darc.lq funr{nitizatiqr tednriques for
walns qr ttre gncJ< ie.

(Z) Oetemdne tne effect of betrnrioral patterns
of walruses (ocupositian, rristritrrticn,
rcrreneuts ard behador) m the elcistirrt
trrc6Hlaticr estimt€.

(3) Determire t}re disEilrrliqr ard rcvmnts of
lalruses relative to pacJ< ice distrilrrticr,
bathyrctry, anl dber ervirumttal
Snrarreters.(4) E\raluate tfre past ensuses of walnrses in
relatiqr to tbe distrilutim inforratlqr
olLected an 6jectives 2 anl 3.

Sme:

ncistirg walns pcprlaticr estirrates fail to aqrrt, for
ocupositicr, nrvelmnt, distrihrticr, ard befravior"a-l patterns. Sarpliry
effort is shared by the U.S. ard, tlle U.S.S.R., €trd pc6rrlaticr estimtes
are attaqted onae ever)r five yeals. SilpIiry effort <urrerrt]V lacjs
ordjnation ard design ard, tlerefore, Iacks mdilility; res.rlts are
fimited to deterrdnirg overall pcpfati,cn tretrd. aOaptatim arrl
iryIenerrtation of a'railable satellite teldry techniques to walns
wilf pobntially aercss the najority of t]re pndl+ associated with
crlrrcnt estinntes, ard ttrus help to ppvide a Er€ rcliable data base
for uanragmnt of this internatimal wildlife rescurc.
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Hsiect Status:

Afthcrrgft $a11 adjustnents wiU be rEde in fifire radio trarmitter
lnckages, ncst of the tectniEp develofment has been orpleted.
sate.IlitFliriked transnitters uer€ attadred to the brsks of fcur
walnses that wele irudilized qr tXe pad< ie of the Ctulcdri Sea in
Jtrly-Argust 1988. Data frm tlree tnnmitters anf ditidtal writs
deplqpd on rnale walruses in Eistol 8ay, AIaslG are curzerrtly beirg
anallzed for pattems of mrelmrrl ard behavior in relatiqr to
erwirorental variables. Re-e\raluartion of previo:s ensus data tns
shostn an mopected relationship of nffier of ralnses seen arrt the
distare irrEo tbe pdc ice fim the edEe.

F\rbrre Plans:

IJp to 20 satelliteliriked tmnmitters will be @lqyed qt walrusesin l{ayrTuly L989. hta frqn ttre tranmitters will be \nalidat€d withaditional cbsewations fro $nps or airsaft aurirg t€sts of
alternative suntqf desigr.s that witl be qdrcted ororrrerrCty in
preparation for the L99O joirrt IIS{SS, mlnrs srrvey. Analysis of datafim past suntel4s ard tlrce frm t}te satetlite barrsnitters witl
oortirrue. Aoordination with soviet, scierrEi.sts for the 1989 ard 1990
lprk has begun, and irvitatiors for oqnrative rmrtc trave been is$ed bry
bcrtlr sides.



Irvest^icnator:

Advisors:
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mBTTilT S'IBBII,Iry TER, \'TRIEtsRASE HREN'URES
IN REIflTTo[I 10 TEIRE T SEAI{D CIIARACIRISIICS

L. Shively

D. E. Spalirqer, Cbairlnrscr
H. S. Oawford
W. E. Glanz

lftIrrtireSEennis
Northeast, Forest Eperiwrt Staticr

(1) Detemire t}le refadostrip of wirrten
brctee ahrdare ard patdrirnss to
foragirg efficierny ard rEt, enetglr irtake
in wtdte-taited deer, trpGe, arrl caribcu.

(2') Detemirc tlre effect of bite size an
intat<e rates of srsretroe tnr€, H,
caribor, ard rcce.

(3) Ocnpar€ qpments of foagirg behavior
aug 4 rrcrtebrate henbivores based qr
bodlz size ard uptar srr:fae.

(4) Ccmpale bicmass/intake rate predicticrs
develqed in pen triafs with data
etained in field elperirents trith tilrp
deer in forest stands.

Gcpelrator
hoject,
Sumrt:

objectives

Sccne:

- Risirg denrards on forest resourcr in lfairn, eqlecially tatueqrifer tilber, tra've instigated tbe cbrcfcpment of regulatiqrs forti$er hantest in arets crritical to wint€ring rltrir.s-*taited deer.ourent regulatiors in rprtltern !!airc, hohs/er, arre based qr scre
previots cleer )rarf s;bdies which stressed the shelt€r ocryolrerr! of ttrehabitat. Because tftnber stard.s lear4y erngtl to p,rcrride snefter cannot
also povide adeqnat" food, these regulatios nay be inaoe$Ete forcptinn srrrirrar ard reprodrticr of deer. nr aoditisr, titrer
cperations have grcatly affected winter habitat of oBrer for-st
hedcivores irrludirq mse ard srcnlstre fae. llrus, le mrst ruderstard
tFlv stnrcfiral ard nlrtritionaf stard ctraracteristics affect, the foraqirg
efficierrlr ard enelgetics of wirrterirq hedrirrcres. Becar:se body ;iz;
arrl rcrahology affect ntrtritiqhl reqrft@rts ard energy eryeml,Ulcs
of anilals, habitat q'-rity can be efined by differcrt mi:ca of over
ard forage patches for srcru*roe lrare, 6ite-tailed deer, cariban, ant
ETSE.
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Ptoject Status:

A series of forqrirgr e:eerirents in sfiictt brsrlse abnsit1r ard patdt
size lrere artificially nodified rere qrnrfud in Jarunry ard februarlr
1988 at the urgulate researdr facilitlt qt the Om cilgts. eqpptoUc
relatiostrips betlrcen brcnre density ard intake rates for ree calves
anl deer far.ms vere &taired. No differrere in intake rate ms reasued
for diffet€rt patch distrihrtios of the sare bimss. Bite size
orrelated hi$rfy ${th intake rate for botl qncies at all bicnass
levels.

Fcur litters of snoqtshe trare lrere bcttled-raised drrirq Uay-ftty
1988. Six sncnsboe har€, alorg witlr deer, trrcse, arrl caribcnr learlirgs,vrl€ allcned to for:age on rnaple leaves of differcnE, bite sizes, ard
onespordirq intake rats rere reaet€d. Body rcigtrt oonrelated
strurqly wittr bite siz*intake r:ate regressiqts.

hta etained fm winEer ard qnlrFr eleerirerts arre curreflV
beirg arnllzed for additisral trerds in foraqirg behavior innrced hry
forage bicrnass ard bod/ size.

l\rbrre Plans:

Fen operfuents with tarc urgnrlates arrl harcs will cqrtirue fim
Octeer 1988 tluorgh l,Iardr 1989, foorsirg qr tsr brcwse density affects
bite size ard travel speed. Ir ar$itiqr, 4 tilF dritFtailed deer
yearlirgs will be released irrto a winter deer ]rarn in uaire for tluee
mtttrs. Intake rats ard energy e:perdiUues wilf be ueasrred d:rixg
foragi:rg bcnrts. Target date for pnoject, oqiletior is Atryust 1989.



Investicnator:

Field A.ssistants:

Adrrisors:

Oorcra.tors,z
Proiect,
$rmort:

Otriectives:
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REBNOU]CTWE MIG:T OF IIEIAIE ETSHER,
IN SCIIIIICENRjAL IAINE

T. F. Fangi

S. l,l[. Artlrur
E. A. Pfalzer
Ir{. L. Srnqers

W. B. Krdrn, Oairperssr
J. R. cilbe*,
W. A. Ilattffn
D. J. Ilalrissl
K. D. Elcnre, D<-Officio

Maire DeF,t,. of In1ard fisbenies ard Wildlife
!{airc Ooc6l. F.ish anl Wildlife Researr$ Itnit

(1) Estirnate sprirg ard faIl remdfient by
usirg radiotelemetey to doqnent the
pnryorticn of fsnales reprrcdrcirg, tlre
size of litte!.s in t}re den, ard tlp size
of litters ;rior to fa1l trappirg.

(2) Estimte falt rcauitrenE, (juvenile per
adltt female) tDr usrrg age ard soc-ryecific
rates of trapirg nor{ality ard the a!p-ser<
ocupeiticr of the fnrvest to reqrstruct
the preharrcst pc6ruIatior.

(3) Develcp ard evatuate ird.ices to
reprcArticr arrt recruiffi, ideperdent
of teldry ard pcplation resrstn:ction.

(4) Dmine derydrg eology ard activiQr
patterns of fisher farrilies frun sprirg
to early fall.

Sccnce:

the prie of fi*ren trEltsr especiarly females, tras irreased orrer
the pas't 15 year:s, ard today fishers have the rnst \raluable pelt of
fitbearcr's in Uaire. lSF !{aire Oeear*rrE of Irrlard Fisheries ard
Witdlife naintains a trniform trd1pirg seercnn for all furlcearers, ard
qrsenrative nanafrent requires carefirl franrestirq of thee species
Gt wlrerable to overtawest,. Ete fi-sher is a *eystorc species
because of its lcn reprodrctive rate, relative susoeprtibility to lard
tJtappers, ard secretive nab:re nakirg lqrrlation assessrEnt difficult.

wildlife l.{anag6{Firt llaits (lstrIs) 4 anl 7 in scuthcentral l{airp
sr.pport the hi$rest trapper densities ard IO[t 7 the hi$test harvest
density of fisbe!.s il l{airc. Given good road a@ss tnru$rcut this



il
regiur, npre shorld be Iss.n abcrrt tlre potential fupact, of the tnrvest
on tbe fisher trrqxrlation. Prefininary clata firqn a rccent shrfy of
fisher eology -in this arca *rryesEed that partrrriticr r:ates t€r€
s$stantially lcnrcn than pregnarEjr rates estinated fim qnts of
@rtrDria lutea, the qrrcntimal fud€!. to reenrca*i.ve sl@ess infi*rers. Also, little is lcmrr abcrt, the titter size, necratal
rcrtaliQr, ard demiry habits of wild fister:s.

1rte prpose of this poject is to ptovide the I.|DI3!{ wittr estirnates
of fall resuiffi, in a fistrer pqrrlaticr in L988 ard 1989 so nanagers
can rDne aerately mdel pqrrlaticr Aynanlcs ard the effects of lraqfirg
banrcst rcgirEs. Nely or tenovea irdies to reprodrticr ard fall
resuifuerrt, rnay allcn lorg-tem assessnt of pprtaticrs fmn ca:rcass
data. Inforrmtion on dennjrg habitat ard rcpnrcductirrc biotogy will
allq nan rgers to rptre clearly irrcrluate fi$ers into for€st
nanryarcnt plans.

hoiect Stabrs:

Six radio-collar€d fishers (4 fcnales ard 2 rnales) renained in the
sfufy area in early L988 follcnrrirg a reoeutly-ccnpleted sbraly of fister
eologBz. ltre irrvestigator a:rived in lfairE in early Februar,1z ard began
livetrappirg, primarily for adrlt female fistrers. TrD adltt nale
fisbers were' caqht in earty I'Iatdr, arrl m ms fitted with a radio
ollar. All 4 radio-ollar.ed feuales dermed in nid-late l4aldl. Litters
of 3, 2t L, ard 1 were confinrEd in nid ltay bry cli$iry den tr€est kits
rrEre se:{ed, weighed, rea,srred, ard ear taryed. fanify g[sps wer€
cbsenrcd afFer derrrfuq ty ll-al}cing in sr restirg females, ard kits were
seen on 8 of a9 atteqrts by nid Argn:st. A nale kit fistr a litter of 1
rlas darted wittt its rctlrer in nid AlryusE ard fitted witlr a Uaea*away
rradio ollar. The kit rns slightJy larger tfiat its rctber hrt crly 78*
of trer reight. Both vete laatcd severat tiqps drirq August to exanire
tne ndher-kit relationsfrip in late srmer.

Radio-collarcd rnales uere leted bineekly to qrfiet srnri'ral, ard
arrcillary data on den trces, demrirg habitat, ard restirg sitcs 1rere
ollected drile ad.rlt fmles ard kits. A stripctrar+, reorder
attached to a teleretry rceiver $as evaluated for nonitorirg dert
atterdance by collared females; the s!,"st€n holds Incrdse, ard 2
ditional stripchart recorders were prrr$ased for use in 1989. Work
began ot deltelcpirq a tectniWe to cansistently identify placerrtal scar:ts
fisl carrcasss asi an fude>< to litter size at bil+h.

Flrtu= Plans:

Livetratrpirq wiU be cqdrrted in Septedcer ard Oct&er 1988 to
capbrr€ ard fit fishers (jweniles ard adllts of bottr sercs) trith radio
ollars for estinatiry rcrtality erirg trapirg seasron; to tr.:f to
capbrc eartagged jtnrenifes for dm.mrting their srnrival ard
aispersaf t ard to tqf to o<anire radio-collarcd fmles to detemire if
tne sizes of rnanunillae in fall ane a reliable irds( to reprodrctive
slrcss the previcus sprirg.
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A metarlz snnt wilf be offered to trappers to ensrre the rehrrn
of eantagged ard radio-collared fishers. nr affitiqr, the heads of alt
trafpeA fishers witl be ollected fim rcst of Iil[I 7 ard the scuthern
tslns in m|Ll 4 to detemire the age-sex ocupositicr of ttre harrcst, in
the sfufy region. Ihe fia€rt, yearrs L€cradfunt, estjnates witl be
calculated ard the project, reviened jn ryring 1989. Lirrcbiaping,
prinarify for adult females, wltl star{, again in february 1989.
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A S'FsIEY OF I,TEXASIROIGYEID PARASITES
IN I,TAINE CRVIDS

Irvesticrator3 B. A. @acz;ft

Adtlisors: W. B. Krdtrr, O-ctrairyersar
H. C. cilbs, O'Cnirperssr
R. L. hessler
U. A. Dffillclrgtr

Oqlemtorq/ U.S. Fi*r ard Wildlife Servie -
Ploject,
$rport:

Washirqton Offie
l{aire OeearfuerrU of Inlard Fistreries ard l{ildlife
l{airp Caribcnr nlarryfart Oorlrratian
l{aine Coc4lerati.ve Fish anl Wildlife Researdr Uhit

f-) Detemine if woodtard caribqr held at
the llniversity of lfairE harbor
Efafhostrcrqvf.us ervi or otlrer
rctastrcrgylid pa:nsites.

2) Detennine if the rmtode rnrcel€fii'orqr
PareladrostrqErLus ardersmi, is present
in ltairets rfiitetailed deer.

3) Ases the stats'ri& pevalene of the
rsnatode brairmom, p. tgnris, in lhirers
whitFtailed deer.

Objectives:

Soqn:

Ihis sbrfy is irvestigatiry the Gurrerrc ant distrilrrtion of
thrce pmsite species lsutn or srqncted to infect Maire srrid.s: E.
oeqvi, P. adersoni, ard P. tenris. rlge th€e qncies trarre ryiJ<*taited Lanrae irnistirquisbable fim orE anctber, Ltrictr are sb€d inervid feces. hsitive identificatisr of ttese parasites deperds rryqr
finfirg adult rnrfns. o

Ibodlard cari.bcu UansporeA fim ll€rrfq.trdlard, Canada to t{abe in
L986 for reintrtdrction rnay fe ha$orirg a rmtode tulduprm, !. er:lri,
poter*iaUy hamfut to upose. To prerrerrt, aociderrtal irrtrrdrction ofthis trnr:asite, arr caribcrr wirl be tested for the pr€senoe of tbese
parasites. OrIy aninals with regative t€sts witl be rcteas€d.

!. ardersmi is a wideqrd Uastlugylid havirg been docrmrted
in utlitFtaited deer tnro$rcnt tne sortheastern ttnited States ant
elsenuhele. Hcnever, its presene has rpE been irwestigtecl in Maire.
If rpt fcrxd in ltaire, ard assnirq rp otlrer Uastrqgyfid palasites in
l[airp deer ot]rer than P. lcgllig, firble p. teruis srrrreys corra be basedqt t€@very of spike-tailed lanrae fim deer feoes.

P. tenris is benign, tltct$ ubiqdtcus, in lfaile deert ]rrt it
carrses a lethal reuologic disease in ree ard caribqr. Inerqrlicably,
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llairers rcGe trqrrlaticr tras ineeased sire the 196os. A nid-1960s
survqf of P. temis sbcned a staterride irpidre rate of 76t. ltlajrers
deer pqrrlatior declined fi@ the 196Os turtil abcut 1980. Resrlts of
this grntey witl be ccuearea to data fim the 196Os to detemire if
dtarges in ltairets !. tenuis distrilrtiqr ard irridere frave aooarpanied
tbe cttarges in deer density. In arHitiqr, tlese data witl pruriOe a
baselire in e\raluatirg the neintrodrstiqr of rioodlarrt caribcu in uaire.

Prsject Stahs:

Ihe poject begn in .lrre 1988, ard tbe researctr potoof has been
drafted. I(arcn lbrzis, IIDIFIV biologist ard fhirrusity of lfairn grr-ddnte
strderrts Glenn lbrlock ard Eian Bogczj/d< aoocnpanied Sortleast
Ocperative Wildlife Disease Stuty (SOm) persaref fim t}le lfrirrusity
of Georgia on deer held health drecls fim luryust 15-2L in l,Iarylard ant
Vi:qinia. So{B perscref provided trainiry in neoqqg prooedues. A
nefuprk to collect deer carcasses ard heads tns beerr estabfisbed with
the lfairE DepaftIErrt of Inlarrt Fistreries ard Wildtife. In ad.iticr, a
protoof for testirgr caribcnr to detect, S. errri fns been cle\relcped in
ocperation with tne MairE Uegarffi' of Inlard Fisberies arrl Wildlife
ard ttle lfaire Caribqr nanrylant Orporiatian.

fUbrre Plans:

@llection of deer carcasses ard heads wifl start, in oct&er 1988
anr omtirue for tne durratiqr of the shrry. Ilead orlectiqr ard
sroirntior will begin witlr the deer seasbn in l.bv€trer anl will be
ryeated attJrirg Novenber 1989. Uescpsy of deer carrcessres wilf cqrtirue
t}lru.lgtt April L990.

Caribqr fecal saptes wflf be Mrita€d m*fUV fre 31 Jarnnry to
31 lhrdr, 1989 for g. errri.



58

PRE\ALENCE OF I.IEIASffiCIGYfiID LAFMAE
AS REIJIIIED 10 EEI.ISIITES OF TiIIIITE{MI.ED M, IN IAINE

InresEigator:

ldvisors:

Ooerators,z
Ptqiect
St{fprt,:

Objectives:

G. P. lbrlek
W. B. I0dtrr, Oo-ctairperssr
M. A. l.@I1crryh, 6'dlairlnt:rsdt
H. C. ci$s
lfaire DeealtuEnE of Inlard Fisheries ard Wildlife
University of l{aire
Caribqr nmnspfanU Oorlnratior
ttirurdo Wildlife Ttilst

(1) Detemire whetber or rpt tlre prerralence
of PareIadrostqitus ry.in $hite-taited
deer in Uaire is relatcd to deer chnsity.

(2) Investigate the relatioship beturcen the
preralere of FarclaFbostrqnvlus qp. in
ritritFtaifed deer ard rcGe pprlatior
densiQz.

(3) Asertain if ree in lfair€ are streddirg
Pa:e1a$rcstrsrEdns qp. lanrae ard, if
so, identify tne qncies.

Soqp:

Parelaphostrorql'lus teruis, the rbnirEpal wolmrr of r*tritetailed
deer, is errnrr tnlurghcut nrdr of ea,stern lbrth trerica. fhi.s
parasite, thcrrgh amarenffy berrign in hhite-taited deer, is pathogenic
in other mdcers of ttte errrid fmily. & t€nris is tlle par:asite
reqursible for carrsirg rerrologic disease (rbee sicJrrnsstt) in rcce.
The ocnplerdty of the P. telads life c1cle, inrrolvirgr derrclmrt of the
rsatode to the infective tttiral stry within a gastncpod irrteueliate
host, has nade it difficult to assess tlce factors Gt inpottarrt, in .
regtrlatirg the pretralerre of tfre parasite in $fiitFtailed de€r. fhis
project, tests ttre hlpotlresis that tlre prenalere of Falelatrtrostrorn:flus
spp. (i.e., P. termis an4,/or tne clce.Iy related qlecies P. ardersqri)
in deer is related to deer cbnsity.

In reoent years trp darelcnnents have bmrytrt fuFo qriestisr ttre
crurent fupoft,anoe of B tenuis as a patlrcgen of rcce. First, Mairc
tns operienced an irreased rrcosre pcpulaticn rith an aFpat€nE declirpjrt the @,rrrence of upce sictsress. fhis EJfd appear to oorrteadict
the curcrtt unterstarrlirg of tbe Aynmics of P. ternris in these
urgulates. It is ccnqrmfy belie\red that hidt densities of deer ard
ree can rpt o@.rr in the sarrE Errea. Seod\r, researdters trave
neporea firdirq first-stage Farelaljhosffir€Vlus qp. lanrae in nnce
fees, suggestirg tlnt rpose rtsy fn\rc de\refcped a tolerare of P.
tenuis. this sbr*y sborld help to clarify the prcsent, statrrs of &.
tentris in upose.
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Prsiect, Statr.rs:

Eer ard qpce feces rlete ollected in the 6rrse of cod.rtirg
pefl.et g[rcnp $rrveys to detendne deer density. the feces rlere
emined, usirg a sedircrtatim tecnnirEre, for ttte p:esere of the
spike-tailed larrrae ctrarasteristic of qFntsers of the gellrs
@.
Flrbre Plans:

Dminatim of minirg deer ard rcGe fecat sarples osrtirues.
Shcrrld ParclqhostrcrErtus spp. lanae be fcrrd in rcee feces, tbese
lanrae witl be reovered ard used to infect farm ntritetailed deer in
orler to identify tbe pamsite to ttle ryecies level. ltre target, date
fc poject ocnpleLicr is Deoeder 1989.
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IruE RAIGE EI|D IIABTXNT USE OF FEIATE
B[.;ACK EAR IN }TLINE

Irwestigator: R. L. Sldroolql

Adrrisors: W. B. Krdrr, Co-Cnirpersqr
G. J. llatrrla, Jr., &-drairlnrscr
W. E. Glanz

lfaine Oeeare* of Inlard Fistreries anil Wildlife
lelntiestennis

Gcneratorq/
Ptoject,
Sumort:

Objectives: (1) Ctn[nrc trm rarge ctraracteristics, rcveuents,
ard seasonal habitat rrse betteen fmle blact<
bears fim 3 dissimilar shrfy areas in lfairc.

(2) Detemire vhat dnracteristics of tolelrant
harthpod starrl-s in rprtbern Uairc are orrelated
with use ttrt female bears dhgirg tbe fa11.

Sme:

On€ qrsidelred a nuisare qtecies, tlte black bear is ncff a
kirable big gare strncie in l{aine. Ilarnrest levels of blacjk bears trave
irseased steadily in tbe L980s, ard irrterest in tnnreing bears in lfiaire
seems to be at an all-tire high. fhis ctrarge in tlre statils of black
bears lras irseased t}re need to r.trderstard the speciesr ryatial
organizaticr ard habitat r€+rir€renEs.

Ihe predicted trerd in t}re ltairE for€st irrnsb::f of irseased
harvestirg of hardwood qlecies 6rld greatfy affect ttre forested habitat
avaiJ.able to black bealrs. ltasU-proarcing harercod qlecies sdl :rs
Irerican beedt ard rprttrern red oak are iryortarrt scurcs of fall bear
foods. In particular, beechrnrts are enidently the primqf fall food of
bearc in rprthern lfaire ltrer€ alternaLirrc food scures sudr as oaks,
agiculbJral crcps, ard abardsred atrp1e odrard.s are limit€d or
rse>dstent.

Befueen 1982 ard L987, the l[aiJE DeeaatrEnt of Inlard Fisheries ard
I{ildlife plaoed r:adiocollars on afpo<imtely 120 female bears in 3
shrfy areas that diffeL€d in Eeology, \r€getatisr, lard use, ard hmtiry
pr€ssn€. CoIIared bears rlerc r:adicrtracl<ed try cqrall fir€d-wirg
airplares. hta fucrn 55 female bears beirg Mritored in 1988 will also
be anal1zed.

f will test serreral hWotheses irclding (1) arrual tr.np mrrye
sizes a:e greatest in the rprthenr shrfy area wtnre food reso.urces are
ffit, linited, (2') faII rcvererrts crrt of armnl trm mrges a:e rcst
A-qtrcrt in the northern sbrfy arrea, ard (3) use of tolerarrt hardpod
stards hV bears ir the fall is pcitively orrelated sith basal area of
Amican beedr wittrin tbe stard.
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hoject Status:

$o detendre the aeuaolr of the telaetry &ta, 27 trg,E ollars
rete plaoed in forested habitat in Arryust 1988. nm the gn:cud re
reorCed t}te location arrl sms.udiry habitat t14n for eadr ollar. The
research pilots ften located the test, ollars ard reorded all data
rnmally taken for radioollar€d bears. fhe ocryariscr befueen grilrd
ard air data has been initiated.

All teleretry data frqr beans Mritorcd betrcen 1982 ant 1987 tnve
been entercd into ocngrter files. hta fim 1988 are olrerrEfy beiry
ooded ard ertered. IIcnF rarge calculatiqls ha\re been initiated.

F\rb:re Plans:

Dlriry tJre fall of 1988, the draracteristics (i.e., qncies
ocuposition, aspect,, slc;n, nast prdrLian) of tolerant hardwood starrts
wi.tl be oanparea bebr€€n a saple of plots used by bealrs in the fall ard
a saple of rardcrn plots. A sesd telqrEbry test witl be ocnpleted inOct& 1988. Ilore nrge anafysis will oqrlinre.
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OOCIIRRENCE, DISlRlEftf[0h], Al.lD SPAEIiL INIERACTIOIIS
A}OG I4I4{AUIAN CNFNNrcRES IN ACAD:IA }.IAI[[O[AL PERK

Inrestigator: L. I{irf€r

Adrdsor: D. J. Itarrisdr, Cnairpetsdt

GcEprators/ U.S. l{atiqtal Park Senrie -
Project,
$4nor*,:

Acadia Natictal Park, Bar llardcor, llE.
Regimal Offie, Bostdl, DO,.

IhiversiQz of l{aire -
Departerfi of l{ildlife

(1) Oetemine the peserre of absere of
viable breedirg lryrlaticrs of ocpotes,
red fo:<es, b&cats, anl fishers.

(2') Assess the di.strilrrtiqs of oyotes,
rcd fo<es, b&cats, anl fishers.

(3) Docrnent habitat use ard food habits
of olotes ard red fo€s.

(4) Assess the influere of oyotes cr
spatial distriluticns ard densities
of r.ed fo<es.

(5) H.ovide baselire data for firble
assessents of tenestrial rrwrmals
in Acadia Natiqral Fark.

obiectives:

Sme:

Acadia Natioral Fark qr ltt,. Esed, Islard (l.tDI) habitat
for nauralian predators incfrlding @yotes (Canis latrans), red foes
f\ itftes vulpes), b&cats Fefis rrrfus), anl fishers (!bEt€ pegIAaEGi).
Basic infotnation rcganfiry the o€urrerrc arrt distrilrrliqr of ttpse
qrecies is ladciry. All for predatm stnr€ a ccmn, finite r€sclrrce
base, r€suftixq in potential for interqncific oryetiticr. l{ajor prs1r
qncies of eactr of ttre fcnrr ptedators qrsist of rrnrrma'lian hertcivores.

Ihe reoent establishant of oyoEes qr IrIDI tmy re*rlt in dtarges in
gqrrlations of rred fo:<es, sncff$oe har€s (T-erus aericanrs), ard rdhit€-
taited Aeer (Oagco:Uleug vir,ginianus), ard my deocase tlre poterrEial for
b&cat ard fisher trrcgrr1ations to elpard qt the islard. Charges in the
pedator cor!runiEy nay also r-s.r1t in behavioral dnrges tlat my
recessitate narEgerErt, acticn. Limited pote*iaf fon oycte to diryerse
f:r@ llDI, in ocrnbination witb fli$r cber densities, m.ry lead to tJre
establistnst. of atlpical gpsrp siaes ard ocqreitiqs.

tre broad-based ecological sfu*y iJrh,rCes snorr tr:ack sr:veys,
senE-post s.rtnre]rs, vmlizatian s,rrveyE, litletrappirg ard rdio
telenetry, habitat , ard food habit analyses. Ihis sbrfy is
beiry orducted cornrrrerrUy with a sbrfy assessirg the effects of
snlshoe hare ant htlitetailed deer m plant srcsiqr in Acadj-a.
$ogettrer, these sfudies will prcvide ccnplsmntary iaforrmtiqr crr the



63

naqnalian cqrlrJnity ard its infltere on nab.rral sllstesls in Acadia
Nati@al Park.

Ptrctject Status:

1rre project begn in l{ay 1988. Vmlizatiqr $D:\reys have been
ocryIeted ard livetrappirg ard radio telaetey rpr|< was initiated in
Segtedcer 1988.

F\fire Plans:

Gre telenetry work witl omtirue arrl tne trlaciciry will star+, when
adeqtt-te ssr is prcserlt. Ihe pojected date for poject, ccnpletian is
SeptemUer 1990.
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TNFTUENCE OF mOnSIlG B:f m,, mRE, AI.ID EArrm, 0N VTEIHftobI

Af, ACADIA TGlftclNL PESX(

Irnresticrator: M. saeld

Adrrisor: D. J. Ilarrisdr, Chafupersdt

6ceemtorq/ U.S. Natioal Far:k Serrie -
Project
Sumort:

Acadia Natiqral Parfc, Bar llartor, ME
Regid'tal Offie, Bostan, ltA.

Unirrursity of llai-re -
Deear&rent of Wi-ldlife

(1) auantify plant ryecies pr€senL in the
diffeL€nt habitat types in Acadia
ldatioral Park.

(2) qrantify btolsirg futensity of r*trite
tailed deetr, surste hale, ard bearrer
asrgJ differirg habitat tlrpes ard
plarrt qlecies.

(3) ccnpare brslse araifabifity anug
furpd ard unlamd ar€as.

(4) Character.ize suessiqr as inffuenced
by firc ard tlle browsirg babits of
deer, trare, ard bearcn.

(5) Prsvide baseline data for fifiue sb,dies
of ttre relatianship of deer, tnre, beaver,
ard vegetaticr in ecadia l.Iational Park.

Objectives:

SgQe:

llhite-taited deer, sncnrlstre hal€, ard bearrer are the rnajor
hedcivore at ecadia Natimal Part< (Al[P). fhis pad< toEals
ammdnntely 161000 ba on lt!t. Eseft, Islard (lDI) ard IsIe au ltraut
(lH). Tn L947, a wildfi:e burned 61880 ha qr the east side of !!DI,
iltrile npst of tlre uest, side ard IH rere unlerr:d. FoUckring the fir€,
pqrrlations of wtrit+tailed deer, slcmdrc lrar€, ard beaven irseased
s$stantially in the lrurrpd areers. Ihis sbrfy will assess the infhrence
of bnowsirq tryr ttrese her'lcivores cr posf-fite s.lrcessisr in ANP.

hpwse availability-utitizatiqr for drite-tailed deer (Baird L966,
Iitilaugtrlh L968, cilbelt. ard llarrisdl L9e4 ard for sncmstre har€
(Cilber+, ard llarrison L982, tras been previcusly sbdied at AltIP. Thi.s
poject, sewes as a follcnnp sbrfy of brcrsirg ry tltritFtaifed deer ard
snlshoe har€ ard initiates an assessuEnt of tlte irpact m vegetaticr by
beaver. Vegetation will be srqfea alcg pemanenE transects ard
wittrin pecrtaneub occlcures to estimte utilizatim ard a\railability.
Fqrrlatiur lerrels of herAivores will be assessed t1r relative afr:rdarre
of tradcs ard peUef-s alorg survey lirFs.
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Aoject Status:

A srst t:lad<irq irder. of herlcivore atudare ms initiat€d in
winter L988. A vegetatior irr{/eJrtory qr fcur elcleles qr UDf arrl qr
brp oclosues qt AlI ms ocqlletal in smr 1988. Ttp osrtrct plots
re also inventoried for eadt e)cl€,re.

Ftrbne Plans:

Shcff tLad<irgr strryEf for deer ard haa€ will oqrtirn:e qr 1OO lo of
pemanerrC transe<*s. Vegetatian ard blrhrsirg srrrreys cr appro<inntefy
2oo plots aloqt pelmarenE transect lirEs witL be qdrcted dlrirrg tlre
slmrEr of L989 ard 1990. Eer ard rlal€ perkt glsrps wflr be salprea
alug tbe transects as an idex of hedcirrcre ahtrdarc.

Ihe pojected date for project, ocnplet"icr is Septerber 1990.
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REIArtON$ilP OF EEAVR, IIANEGEUB{T A}.ID T{EtrERFISIL PRODT'CITON
IN SCI'EffiNBAL IAINE

Invesbigator: T. C. l,bCall

.}dvisor: R. B. Oren, Chaireersqt

rcrrrtiesGrnis
lfaire peeartrent of Inlarrl Fisheries arrt Wildlife

(1) Detennire tte effect of a 3-year beaner
traming cle.le an bea\ter ard waterfcnvl
ahrdare ard Er^t iqr ard qt5ntity of
v€t1ards.

(21 Ilest the bearrcr nanaEment del
currcnfly used by the l[aire Oeparm
of Inlard Fislreries ard Wfldfife (MDIFW).

CoQerators

Objectives:

SoEe:

Ihe black drrct< psrlatiqr tns declineA steaaify sirpe 1950, ard
overhanrest is thorght to be the primry factor. therefore, site L981
the anrnnl tnnrest in l4airp fns been redred 60*. qE the pqrlaticr
incrcases, habitat nay lil<ely be a J,initirg factor.

Beaver flcnages have been reconized for years as tri$r qntitlr
habitat for wat-erfcnl ard narryr otber wildlife qlecies. Recerft, data
srggest that excessive trapirg can lrave a detrimrtal effect, ct the
arrailabilitlr ald qrral ity of uetlard.s ard tbeir associated wildLife.
Itris sbrfy is desi$€d to pnovide data for better nanagenerrt of beaver
to (U ensure ntaxfum uatedcnrl ard otb€r witdlife habitat, (2) enanre a
$stainable beaver hararest, (3) ninimize iryact, of beanen danage, ard
(+) maxinize aesthetic enjqpene of wildlife for the pblic.

fhe shdy areasi will cqrsist of a beaffi, ard a entrcl arrea.
Ihe treabrent. area will be clced to beaver trapiry for 3 years
begfuniry in L989, ylrereas tne oortrcl are.r will lsrairt c1:en to
tJnFpirg. trre 150 ts# tr€affi, area orrerycds to the locatiqr of 3
previcus vaterfcnl gdduate sbdies oqdrcted dtriry the past 3O years.
This area consists of tbe tcrms of Di:mrl, Jadcsor, IYhrloe, ard
nenitusr in waldo @.mt1r, Itaire. An area of siqrilar habitat will be
chsen as tbe contrpl.

Hpiect, Stab:s:

leetirgs slere beld in AlqusE ard Oct&er with the UDTFW to disolss
project, cbjectives ard bcnrdaries of sbrd'y areas. In ditiqt, 80 of
the 130 wetlards on the trcafuEnt at3ed bEE visitsl ard disolssims he,ld
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with bapper grcrps ard lrardens. I abtelmirpd tlre arrerage rudcer of
bearer per lodge qr tbe tJ€afunE alca try lirrc-trappiry 13 beaver fim 5Iodges. Glored plastic ear trys were attadred to beavers for
irrlividual identificatiqr. rtrcn, at eadr rodEe rfrrer€ tmFpirg oerr:ed,
an 

-e\rcning 

ms spenE seardfg fq rrmr*ed aninals. Ihe bearrcr
pc6rrlatims of borttr aruu witl be cbtemined try nrltiplying tne arerage
n.der of beaver per I@e try tle rnder of actine l@es.

Flrhre P1ans:

Im"il nid-t'torrerben, beaver will be livetrapped ard ear-tagged cr
tlte osrtrcl €Irea. Food cadre inrtts witl be ooldrted to detemire the
rnder of active l@es, ard aerial ptrote wi-tl be tiken to detenrire
tlle slrrfaoe a:ea of h€tlards. 1rre researdr prcpcaf will be finistred
after the faII field lprk is oryleted. Ihe anticipated ocnpleticr date
of the pojecA is July 31, 1991.
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aRll{JR, s.M. February 1988. rrBehanrior ard repro&rtive eology of
fistrers in scrrtlcentral llairE.tr Pal=r presented at 20ttr llor+lreast
Anduate Wildlife Osrfelrence, Ulrinersity of lrh.i-rn, Oslo.

lRlll[rR, s.l{. June 1988. f@rrodrtive eology of fistrers in
santhoentrar Maire.rr Falpr preseuted at ttre rmrican seietlr of
l{amalogy }Getirgr, Clsrysan llnirrcrsiQr, Clrcor, SC.

ClIfLEf,j[.I, It!. Segtelrgcer 1988. ItAn ovenris of a de1 of ltajrers utrite
tailed deer pcprl-aticn.[ slide psentati.cr at the lbrttreast 1per
ltechnicaf ccnrnittee ltbetirg, Gailille, RI.

m,, P.o., A.E. Iltrtdrinson, ard w.B. I@tr1. Jaruarry 1989. rstab:s of
eiden dud<s in the eastern llhited States wittr speciaf referele to
coastal l{airE.rr In/ited paper at a tbrtrsncp qr Eider }hragelrpnt,
S:te.-Fq1, Auebec.

DE\IA[.JL, H. F'ebn:anr 1988. ItSrnvey of trcodlard bawks usirq ttte Arca
Oocrpied lGttrod.tlo€pr.ed l€Ehod." Faper pesertea at 20th l{ortbeast aadnte
Wildlife Oonferere, Ilnivelsity of t[aire, OruD.

DE\AUL, H. l{ay 1988. rrA t=rris of tedrniEres to *rnrey for woodlarrl
ha$rks in t}re Norttreast,.tr paper presentea to apnximterv loopcple atterdirg Nati@al wildlife fedemticnrs Ralrtor l,Ianag@rt
Slnposiun ard lbrkstrry, Slnacuse, I{y.

GIlItERfr J.R. Deoenber 1987. rrloqrtem sbdies of rirged seat (Ftroca
hispida) distrilrrtim in Alaslia.n eb*racts/pster sessi6n at
Severrth Biennial @rferere on tbe Biologpr of Dtarire lrtamals,![imi, FT,.

IMS9N, D.J. septernber 1988. rrA regicral aFproadl for analyzirg
biological data for rinen otteris.t rlrvit€d tark to 40
professiorals at Norttreast EUr Fscrres Tedrrical Ocnrnittee
lGetirg, Arcbec City, qrcbec.

mRRfsoN' D.J. SeeteOer 1988. ItA 1ryosal to strfy t}re jfteractiqrs
ffiq forest narngenent practies, traPirg, anl pirn mrtenp6rr.latiors.il lalk ginen to 15 pnofessianafs at Nor{beast F\u:
Resqrrrces rtechnicar ccnmittee l€etirg, qaec city, oreuec.

IrfL[s, s. Decsrber 1987. rfl.Iew tectmigrcs for sbdy of Facific
valnrses.rr @ sessiqr of Senenttr Bierrrial Grfereneqt tlte Biology of l4arire !ffials, Miani, FT.,.
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IIUNIER, M.L., Jr. Febnary 1988. rrA gI&aI aproadr to wildlife
cmsenratiqr. rr Talk given to 30 ders, staff , ard glrcsts of tlte
kjfal Nepal Acadeny of Scire ard f'edrrnLogy, Katlmardu.

IIUNIER, M.L., Jr. I'{aldl 1988. ttManagirg for biological diversiQr at a
naqr€ ard nicro scale.rr TaIk ginen to ca. 50 sbrdents ard staff of
the Wildlife Instibrte of Irdia, Dehra Dn.

llUNIR., M.L., Jr., G. Jac&san, ard W. Ihcrgsor. August 1988.
ttPaleoecology ard the oarsefilter a54loacn to nairrtaining
biological -diversiqr.n Paper p€sented to the Societf/ foi
drsenratior Biology reetirgs, h\ris, CA.

XROIIN, W.B. Segterlcer L987. Ittldate of pojects at tlte ![aire
Oocperztive fish ard Wildlife Researrct thit.rr Report presented to
the Wildlife Divisiqr of the ltaire Oepartem of Inlard Fisheries
ard Wildlife, Bargor, llE.

KROIIN, W.B., ard R"B. OsEn, ft. I.lardt 1988. tValidation of a habitat
suitability rrcde1 for Anerican eider drk restirg islards.tt Paper
presented at 1988 Northeast Fish ard Wildtife @rferene, t[rite
Sulplrtrr gprirgs, I{V.

ilnfiNC'SrcN, S.A., R.B. Ohlen, Jr., ard W.B. Kdln. ]fardl 1988. tt!{estirgf
habitat rpdels for bald eagles in ltaire.rr PaIs presentea at 1988
Nortlreast fish ard Wildlife Grferene, t0aite Sufphr gprirgs, I{V.

!hKINLEY, D.B. SegtemUer 1988. trAtlantic sa'lnql restoratiqr in t}te
lhite mrntain ard Areen lhntain ttatiqral Forests fim a habitat
nanagenent perspective.rf enru:al reeting, Atlantic lrrEernatiqral
Chatrrter, Arterican Fistreries S@iety, SargenE\ri[e, ME.

MINK, L.H. April 1988. rrAquacrrlblce in ffiqr.tr Seminar as trnrt of
the Mi$ratory Fish Research fnstitrrte Lectrre Series, IhiversiQr of
Itaire, Orqro.

lDRlliG, J.R., U.T. Ne$.rs, R.D. I.milfcr$l, ard, S.w. Ilerke. t{o\re&er
L987. rrlange cmentJratiqrs of srtnergpd Flph,ood logs as fisfi
attr:actisr devices in a rreservoir.tf Inter:natimaf Omferrence qr
Arf,ificial llabitats for Fi*reries, llimi, FT,.

llDRll,G, J.R. April 1988. rrA;Ltractiql of juvenile harpfish ($&IS&SJS
h.urgs) to uarire algae in ti@rcols. rr 1988 eenthic E@logy
I.Getirg, Fortlard, l,lE.

lmfl\G, J.R. April L988. rrsaLul Aquacrrl'b*e.rr sleminar presented as
part of the Aqraculbr€ Sqinar Series, ttrrirrcrsity of Mai.re, OmD.

lmlllc, J.R. Jrme 1.988. I'l{adrirg ard taggrirgr iftertidal fistres: a
rerriqr of tectrriques.rr Foster paIE at Irrternatioal $mpeir.m ard
Educirtional l{orlcstrcp on Fish{rhr*irg ne<tmiE es, SeatE}e, YB.
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Or@NlrcR, R.J. Deosber L987. trAvian habitat dynmics.rr prresented at
s€mjnar at tdatiqral Eotogy Oenter, IISFIiB, Ft,. 6llins, O. 30
pofessioral scientists ard-acadeni& atterded.

OrGiUircR, R.J. Eoen{cer 1987. rrEffects of agriorlbrral intensificatiqrqr bird pc[rrlaticts in Eitain.'t hesented at seninar at l{atiqral
Eology oent€r, [ISF!{S, Ft,. 6llins, @. 30 pr:ofessioal scientists
ard acadernics atterrled.

or@Nl'lf,R, R.J. Decedcer 1987. nEologicar aryects of niga:aruy ard
residenqr in birds.rr Faper InresertA at Biotogical Scienes
Colloquirm, Oolorado State llniversity, ft. 6llirs, @. 60
acad€nic facrrltlr arrl sbdents.

O!@NI.XCR, R.J.. Jaruarlz 1988. tlliabitat use arrl nestjrt surcess in
rnig|rarfi birds.tr S@irar presented to researctr stafi of l{arrmE
Aird Obserrntory, lfarret, !4. 15 atterff.

Or@Nli[3R, R.J. Febnary 1988. nEologicnl aryects of nigfranry inbirals.n hsented at tuitlrsanian llatianal Zofogicaf Carllen,
tgastrirqtm, DC.

Or@NllCR, R.J. April L988. rllhe UKrs ffir Bird Ctsns:s.r paper
presented at U.S. Fish ard Wildtife Serrie lbrkstrcp cr Analysis of
Avian Fqrrlation Ilrerds, Fablant Wildlife Eearch @nter, tanrrel,
llD.

orctlu{oR, R.J. April 1988. rrot?€uE, th:ikiry qr uK bild writorirg.tt
Paper presented at u.s. Fi.sh ant wildrife serrrie lbrkshry on
Analysis of Avian Fcprlaticn llrerds, Pablant wildlife researdr
Oenter, Iarrel, llD.

Or@Nlm., R.J. l{ay 1988. rlEcology of nign:ant arrt residenl bilds in
Eritain. rr Resealdl semirar, biologrical scieres, hrfurt}r
Oollege, NIl. Ca. 30 faculty ard gmihnte sb.dents attcrrled.

ot@N[\lcR, R.J. July 1988. Ercserrtatiqr on rtFost-r€glistratiqr ard
uonitorirg strzst€ms in tfie U.K.fr I'Getiry ofl Aonsenntisr
Fcurdationts Avian Effects Dialogue ffip, tgastrirgtm, D.C. t5
researchers ard aerdnistrators.

OWBiI, R.B. , Jr. Octcber L987 . trElack nd€ in Ftril., Seninar
presented at Utrity Oollege, ttnity, l.lE.

Pmt[f, C.Ir{.. l4ay 1988. trEte rcle of calcirm ard acidier in jwenile
Atlantic salmt.rr seminar presertea to ltatiqtaf fLsneries
6ntaninant Researdr Center, 6hdcia, lD.

SAI.ERS, R.8., Jr. Septsrber 1998. ,Atlantic =alm/crcol< bsrt
interactions.tr Annual reetir4l Attantic International Chapter,
Anerican Fistreries Society, SargerrWiUe, ![8.
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SIII\ZEIj(, L.A. Febnrary 1988. trForagirg betravior ard ener,getics in
relatiqr to habitat sdtability for fotcst urgulates.rr Paper
preserrted at 20rth lilorftreast &adnte Wildlife Oonferele,
Ilniversity of lthine, Omlo.

\tAI.fDEFmreEN, W.M. Jantra4r 1988. rrEnerrtetic aspects of tioodcock
habitat use durirg ttre breedirg season at ttre lbosehorn Natiornl
Wildtife Refr.rge.rr Nortlreast G?aduate Wildlife Conference, IJniv. of
lfiaire, Oloro.

YOI{ZON, P., ard J.J. Bauer. April 1988. rrConflictirg issues of
derefcgrental infrastnrcfile.rr Natioral Oqtference on Science ard
$echnology, Ihtlmarrilr, Nepal.

YOMON, P. July 1988. rrOqrservatiql biology of rare uramrnls in Netrnlrs
protected ar€as.t, Patrpr preserrted to Scnrth A.sia Pacific l,Ianrnal
lGeting, Beijinq, china.

I{]BUTC TAIICS PRESNUED

ARItllJR, S.M. lFisher eology.tr Slide shcnr 'presented to Bafmp:a
Chatrrter, Maire tLapers Associatiqt, octcber 7 ' L987.

aRIHUR, S.Ir{. rrFtrbearer nanageltent.rr Lecfirre prcsented to wildtife
stf,deuts, IJhiversity of lfaine, olrno, Deoember 7 , L987.

ARIHUR, S.l{. rtFistrer ecology.tt Slide strcnr presented to fannirgton
Chapter, !{aire n:apers Associatiqt, Decanber 8' L987.

ARItiltR, S.M. ItFister ecology.tt Slide strcrr presented to Sdrt}r Patfr
Chatrrter, lfaire nmppers Associatist, January 7, L988.

ARltlUR, S.ll. rrFisher ecology.tt Slide sfro$t presented to Belfast
Chatrrter, lfairp n:apers Asseiatim' l{atd} 3' ]-988.

AtrtIHIJR, S.l-{. rrFi.*rer emlogy.rt S1ide *rcn presented at Fencbscctt,
CcunEy Cmsenratiqr Association Spottsnanrs Shcfrr, l{arch 12 ard L3,
L988.

3pGACZ1:1t, B. rrorrenrienr of the cerrrid parasite Survqf.tr Talk preserfted
to r-gioral biologi.sEs of the l{aire Oeeartnert of Irrlard Fistpries
ard l{ildlife, Bargpr, Sel*edcer 1988. 12 attdees.

DIEFEI{BACH, D. rrCareers in wildlife biology.rr Talk presented to St.
Jdnrslerry Middle Scttool, St. Jdmslelqg, \II., Norremben L987 "

Err.rqIT, C.A. rrCareers in w"ildlife.tr TaIk presented to 30 eighth grade
5th Street Middle Schml shrdents as part of tlreir rrQal€er hyrrr
Bargor, February 1988.
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E:r.r'TOET, C. rfBadc}ards ard noodlots: Ihr to attract rcre wildlife to
1rcur rard.r ct:s prcga. n gitren at Bargor gportmanrs strcn, offiro,
I.{ardl 1988.

ttr.TOET, C. frBaclqrarrLs arrl uoodlcts: lbr to attract rcre wildlife to
Ircrrr lard.rr CES! prcgr.an given at IISDT{ortrm, April 1989.

E:rr.TCET, C. rrBaclq'arrls ard t'oodlots: Ibr to attr:act, rcre wildlife to
ycur lard. rr CES prc4nm girrcn to washjrgton 6rrt1r WI, epril
1988.

HILf,S, S. rrBlood ard grrts in the Atrtic.rr lloqltj-re s€ninar presentd
to Alasl€ Fidt ard Wildlife Eer,*r Oerrter, Arr*roraqe, AI(,
febrruary 1988.

IIf[,i[S' S. qlhe IX,!4JSFWS^JSS, Pacific rlalrus researdr project.rr TaIk
presented to Citlt Ocuril- reeting, lghi11,6ng[1g, 11(, Jrre 28, 1988.

KRCf,IN, W.B. nEology ard mnarerlt of Canada geese. r Slide
pneserrtati.ot to freshnan ritdlife senirErr, Ilnirrcrsity of lfiaire,
OffiD, Segter&er L987. 45 attgdees.

KROHN, W.B. Invited by tbe l|airp Arts Ccnnissiqr to help judge a
rildlife ar{, oqrtestt tti-rmirg paintjrry were dirylayed ortside tJre
Govelrrcrrs office in augusta, llE, Deoerben L987.

KROIIN, w.B. rrstr:ucture ard flnctiqr of the u.s. Fish anl wildrife
Senricerrr 'llligaratory bfud pnrcgalan of the U.S. Fish arrl l{ildlife
Serrrice.rr l-echr€s to urdergnlaante wildtife policy class,
Ildvmity of lthire, OMD, Jaruary 1988. 25 atterdees.

KROHN, W.B. rrBiology ard stabs of lhirers eidbr Arl<s.n Slide
presentatior given at the s0ttt Eastern ltaiJe S;nrtsrants Strm,
OmD, l{8., l{ardt L988.

KROHN' !f.8. rrAn ovenrian of tlre ltairp 6cpe!.ative fish ant l{itdlife
kseantr Unit.r lnalk presented to the t[airE l{artbn Sctrool, otuo,
lfay 1988. 15 atterdees.

ItrARRISON, D.J. rrEology of olotes ard b&cats jn eastern lfairE.rr TaIk
preserrted to ca. 10 general ardiere, Efutd.s, ME., ltay 24, Lggg.

HERKE, S.W. fNorthern pilce in the Belgade Lakes Regicr.rr TaIk
presented at the 50th Eastern ltairp Spo*sanrs Sf,w, OrcD, I.laldt
1988. 30 atterdees.

Lr\iil]GgloN, s. rrEcology of bard eagres.n presentatiqr with Bart, the
bald eagle to atrprurimately 12 hi*r sctrool sbrderrts at ller:ur High
Sdtool, Norrsrber L987.

IIIINK, L.H. rrAquacalur€ in Ca@qr.rr fecrtene preserrted to fisherll
Biology class, Unirrusity of ltaire, lbv€&ber 1987. 18 atterdees. -



76

lfRnG, J.R. tr@ollrater fish aquacrrlbre.tr Lecb:re presented to
AquacultrJre class, Ilhirrusity of l|airn, llover0cer 1987. 10
attenilees.

IimnG, J.R. rrEffects of fogirg dr str€arns.[ Iecture presented to
Wildlife Techni$es class, Ilnirrusity of lNairn, Deceder L987. 50
attgdes.

ItDRIliG, J.R. rrsalrrnn ard bsrt in l[airp. rr lltalk pesertea at the 50ttr
Eastern lfaine Sportsnnrs Stlclnr, Ors[D, t{ar*r 1988. 45 atterdees.

Or@NbrcR, R.J. Evening talk qr assessirg tlre influerpe of agricultural
practie on birfs in Eitafur. Hesented to Nortlreast Nogane
Technical Ccnunittee lGetirg, Wiscasset,, !IE, Octcber L987.

OrONlm., R.J. Farticipated in BtsC Radio 3 prcgran tin the Sciene Ncn
seriesl abcut biological inrrasiqrs, brl&st Jarnrary 3, 1988.

SAffiS, R.8., Jr. t1lhe Q€at Inkes fisberies.rr Lechre to the F'isheqf
BiologBr class, IJniversity of llaire, Notder 1987. 18 atterdees.

\AliIm{AmI, W.M. rrEcology of tne witd trrrkey in },[assactu:setts.rt
Wildlife Seminar Series, Utiv. of lhire, otslo, l{overrlcer L987.

PROTESSIOI*nL I.IEEIITCS AtrIENDED

ARIHUR, s.M. Att-erded Arerican Sci€fy of lhrnalogists 68th anual
rEetirg, Clemson, S.C.' Jrre 19-23, 1988.

Atrtlll[JR, S.M. Atterded 20'th amnt l{ortlBast Wildtife Aadnte
Onference, IlniversiQr of l{aire, OroND, February L2-L4, 1988.

rcACZY:I(, B. Farticipated in a field tJainiry sessiqr on deer necnrcpsy
prccedures by personnel fim the Scutleast, Oocperati've Wildtife
Disease Sbxllr, IlniversiQr of Georgia at Atlrens, Atryust 1988.

CIIIIELIJ, M. Atterded the l{ortteast Deer ltedrical Ccnrnittee l,Eetirg,
Ga1i1le, RI, Setrrtember 6-9, 1988.

DE\IA[,1L, H. Atterded Severrth Biemial Grfe.rerce orr tfie Biolognr of
l,Iarirp lfianunals, Miani, FT,, De@ 5+, L987.

DE\A,IL, H. Atterded l{ational Wildlife federatimts lbrtheast RapEor
lfanagenent $zttposiun ard lbrkshql, SlEacuse' NY, I.tay 16-181 1988.

Err.rOET, C.A. Atterded the Scutnern Hrict 4{t Wildlife Judqing
Grference, hd B. Jdrrssr State Par*, ttattieslerrg, IlB, Jtrly 25-
29, 1988.

GILEERI, J. Atterd.ed Se\renth Biermial Oqfererrce cr Biology of lfarirre
l{anunals, ltiani, FT,, Deoanber 5+, L987 .
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ItrARRISON, D.J. Atterrled 1988 lbrtfleast Fish ant Wildtife 6rfererer
Vhite Sulpfur grrirgs, I{V, ilarr*r 27-30, 1998.

ffiRRISON' D.J. Atterded SystewiCe Grfelere on tmergraante
Edrcaticm, Roclclard, llE, !,tardr 2*26, 1998.

HERKE' s.w. Atterded the Atlarrtic Satmr ltanaqement !&ertirg, brtlard,
l!8, Octder L987.

HfLls, S. Atteded seventh Biermial Grferere cr Biology of !{arire
lffials, I,{iami, FT,, Foe&er 54 | L9g7 .

Iiln|IER, !I.t., Jr. Attgded the Society for @rsenntisr Biology
lbetirgs, hvis, CA, Arqust 1988.

KROHN, W.B. Atterded Vbd.shcp m Eider ![an4wrtt, Ste.-Fby, Quebec,
Jaruary 72-L3, 1988.

KROHN, w.B. Atterded 45tn lbdheast Fish ard Wildtife Qrferere, Vhite
Sutphr Sprirqs, !iM, lthdr 29-30, 1988.

I.CK[N[.;EY, D.B. Attetded the arrual reetirg, Atlarrtic Irrternatimal
Chatrrter, Arnerican F.i$reries S@i€ty, Sarrgentrrille, IrlE, Segemer
].ggg.

MINK' L.H. Attgded the armtal reetitTt, Atlarrtic lrrternatimal Ctratrrter,
.lsrerican fisheries Societtr, SargerfuiUe, ME, SegteOcer 1988.

l,ll]F[ftiG, J.R. Atterded tbe Atlantic Sa]-mr ]ianagrent ]betirg, bttlard,
ME, Oct&er L987.

lffi.flG, J.R. Atterded the Internatioal Grferere m Artificial
Ilabitats for Fisheries, I'liani, FT,, ldoder Lgg7.

lnRIlG, J.R. Atterded tlte 45th l{ctleast F.ish ard l{ild1ife Oo,rferere,
lhite Sulph:r glrirgs, I{V, }tarrdr 29-30, 1998.

!mnG, J.R. Attended the AtlanLic Salur OrIUre lbrkstrqr, hclqnrt,
ME, llhn*t 1988.

lrcRfNG, J.R. Atterded the 1988 Berttlric E€logy lGetirg, hrtlanal, IrlE,
April 1988.

lmflG, J.R. Atterded tbe SS4losfun ql Climate, egiculbx€, ard
History, ard was a sessiqr chainnan, OruD, ME, Jure 1998.

lmllG, J.R. Atterded the ffiernatioaf g4leirn ard Edp$ianal
Ibrk*rcp on Fistr-{4altcirg Tecbnn$es, Seattle, tiA, Jue 1988.

IrRTll3, J.R. Attelded tlle anrual reetiqt, Atlantic rnternatiqnl
Chapter, Anerican Fistreries S@i€ttr, Sargerrlville, llE, Segee$er
1988.
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Ir[E;AliGU, E. Atterded 53rt ldorth ererican wildlife ard tlatur:al
Reso::rces Oonfererre, I-cui.sril1e, IU, I.tar$ 19-23, 1988.

Or@Nlm,, R.J. Atterded Norttreast lVa:ry Technical mittee ltb€tirg,
Wiscasset, lllE, Octcber L987.

Or@NI\rcR, R.J. Atterded 53rd lbrth Arerican Wildlife ard Uatulral
Rescurces Conferene, I-crrisville, IU, l,Iardr L9-23, 1988.

Or@N[rcR, R.J. S€nred as ccnsrftant to t$rkstrcp or Analltsis of Avian
Fqrrlation IMs, Fabxent, Wildlife Researr$ Center, Iam€l, llD,
april LL-L2,1988.

OrOill\ffi', R.J. Atterded ueetirg of hselrratiqr Fcrrdatiqrrs Avian
Effects Dialogue Os4), Ittasldrgtdt, D.C., Jrrly 27, L988.

PmFUf, C.!!. Attcrded tfre AtlarrEic SaLut lfanagement lrGetirg, hrtlard,
ME, Oct&er L987.

PERfly, C.Ir!. Atterded the Atlantic SaLmr Orlbr€ lbrk*rcp, Mlqnrt,
IrlE, llh:ctr 1988.

RClrlfc, c.P. Atterrled the "r--l reeting, Atlarrtic nnternatiqral
Chatr ter, Anerican Fisheries Society, SargenWille, llE, SegterOer
1988.

SAI:ERS, R.8., Jr. Atterded tlle Atlantic Salmr ltanaEernent lGetirg,
Fortlard, ME, Oct&en L987.

SAY:ERS, R.8., Jr. Atterded the Atl.antic Salur o:.lbrr€ lbrk*rcp,
Rrclqnrt, ME, Itlardr 1988.

SAYRS, R.8., Jr. Atterded the arrnnl reetirTt, Atlantic Intematimaf
Chapter, Anrerican Fisberies S€ietlr, Sargentville, ItlE, SegterOer
1988.

SC[fflLEY, R.L. Atterded Ninth Eastern Blaclc Bear lbrkstrc6l, Iilnrtsrrille,
ffiario, april 4-'1, L988.

\rAl.lDERmreEN, W.M. Atterded No*beast Oadnte Wildtife Cdfe!€rr,
lJhiv. of Maire, Orulo, January 1988.

\nf,l$lAN, E. Attcrrled hcpicaf nainforest Gtferere, lileit York, liIY,
Octcber L987.

$ltilll8N, A. Atterded Arerican Instifute of Biology Scietrc rcetirg
(irrcludirgr Eological Scie'tsy of Arerica ard Associatim of
nryicaf Biology), Oolur&us, Cf,l, Al€ust L987.

li[ilMN, A. Atterded Itlpical Rainforest, Grferere, lilY, Octcber Lg87.
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yO{Zolf' P. Attetded tne Nati@a1 @rfererre qr Sciere ard Techrology,
I€tf,mardr, N€pal, egil 1988.

YofzoD[, P. Atterded tlrc scrth asia pacific I'tamal lGetirg, Beijing,
China, JnIy 1988.

ATBRE

DE\IAIIL, H. neeived the llar,k lhsrtain SarpUnry Associaticn Sbdent
Eeardr Ar,nnl, fehrnra 1988.

HRKE, S.W. .A[?oint€d blr E€sident hle Lid<, I]niversiQr of l[airp, to
serve qr tlre hesidert,rs Ocnrn'itte for @rrs Reorganizaticr.

KROHN, w.B. Etected hesident, of t}re lfaire Cnaper of Ihe Wildlife
Society.

lmnG' J.R. ELected Prresidert of tfre lrerien Fistreries Societlz,
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