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POST-FLEDGING ECOLOGY AND POPULATION DYNAMICS OF BALD EAGLES IN MAINE

Inresllgltor:

Advlssxs:

McCoI I ough

Oren, J r., Chai rperson
Gil bert
Gl anz
Hunter
Krohn

M. A.

R.
J.
h|.
M.

h,.

B.
R.
E.
L.
B.

COApefgiAfS/ Malne Department of Inland Fisheries and l{lldlife
PJeJegt U.S. Fish and l{ll dl ife Service
Stllnfff: Acadla National Park

The Nature ConservancY

0bjectlves:

Prolect Statqs:

All requlrgnents for the degree of
t{ildllfe) were completed ln Mayr 1986. An
fol 1 or s:

Eagle Valley Envlronmental lsts

(1) Descrlbe post-fledglng behavlor of bald eagles in
Malne wlth qnphasls on movsnents ln relatlon to
breedlng dFeasr habltat use' and assoclated adult-
J uvenll e rel atl onshlps.

Q) Obtaln lnfonnatlon on juvenlle dispersal and move-
ments and locatlon of wlntering areas 1n Malne.

(3) Investlgate wlnter activity and habitat use of
adult and lmmature eagles ln Malne.

(4) Evaluate artiflcial feedlng of bald eagles durlng the
wlnter as a technlque to: (a) lmprove survlval of
juvenile and adult eagles, (b) provide a contaminant-
free supplement of eagle dlet ln the wlnter' and
(c) enhance subsequent nesting attempts of adult
eagl es.

Doctor of Phll osophy ( in
abstrasl of the dlssertation

Photographs of 135 winterlng bald eagles (Haliaegtus leucaceP.haLs)
of knan age from Malne were examlned to document plumage changes.
Crfterla were establlshed to age L/2 year (Juvena'l plumage)r I Ll?-year
(Baslc I), 2-L/2 year (Baslc II), and 3-L/2 year (Baslc III) eagles
prlmarily fron head plumag€ and irlsr beakr and cere color. Body
plumage varled between lndivlduals and was not a rellable aging charac-
terlstic. Definltlve plumage was observed ln some 4 Ll2-year (Baslc IV)
and al1 5 Ll2-year (Baslc V) eagles. Houeverr lndlvlduals vere observed
with gray or brorn flecklng ln the head plumage up to I
L/2-years-of-age... Photographs of wlnterlng eagles demonstrated that
yearly body molt ls nort complete.
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A wlnter feeding progr€un for bald eagles was conducted ln Maine
durlng 1981-1985. Over 98,000 kg of carrlon were dlstrlbuted to feeding
statlons in 4 maJor eagle winterlng areas. Numbers of lndivldua1 eagles
uslng the feedlng statlons increased from 66 ln 1981-82 to 274 ln 1984-
85. Observatlons of 203 different banded eagles lndicated that the
ufnterlng birds were prlmarily fron Malne and the Canadlan Maritfme
Provlnces. Flrst- and second-year eagles depended on the feedlng
statlons for most of thelr wlnter dletr and older eagles used the
feedlng stations less frequently" Dispersal of flrst-year eagles
probably decreased as a result of feedlng. Average reglonal
productlvlty dld not lncrease but loca'l productlon near feedlng sites
ras enhanced. Energetlcs of feedlngr feedlng lnteractlons with corvldsr
and managsnent impl lcatlons are al so'dlscussed.

Reslghtlngs of I95 banded bald eagles at ulnter feedlng statlons ln
Malne from 198I-E5 enabled calculatlon of survlval estlmates. Survlval
of flrst-yearr second-yearr and older eagles yas 73%, 847 and 9L%t
respectlvely. Mlnlmum age-speclflc survlval estlmates for eagles before
feedlng were 54fr, 7% and 9U5. Survlval uas much hlgher than prevlously
reported and may have lncreased by as much as 18F for flrst-and second-
year eagles as the result of wlnter feedlng. Survlval and productlvlty
data indlcate that Malnets bald eagle population should lncrease from 84
nestlng palrs In 1981 to over 150 nestlng palrs by the mld-1990s.

Elghteen young bald eagles in eastern Malne were observed from
fledglng to dlspersal from thelr natal area. Young eagles stayed wlth
thelr parents frqn 35 to 67 days before dlsperslng and relied entirely
on thelr parents for food (prlmarlly flsh during thls perlod). Home
rang€s of young eagles durlng the post-f'ledging perlod were smal'lest for
lsland nest sltes (X = 8 ha) and largest (X = 69 ha) for Interior nest
sltes. Young eagles used prlmarlly large, supercanopy whlte pines
(Plrus st.Eahqs) and spruces (Plcea spp.) for perch sltes and perched
near tlre nest or in adJacent forested rlparlan habltats. From 30 - 6M
of the 1982-85 cohorts ln{tlated a long dlstance d{spersal along the
Atlantlc seaboard durlng thelr ffrst wlnter. Most of the eagles
returned to Malne by thelr second wlnter. By thelr second sunmer young
eagles uere adept at capturlng thelr orn food and randered throughout
eastern Malne and western Ner Brunsrlck.

Retentlon rates of plastlc color bands, anodlzed rlvet bandsr vlnyl-
coated nylon band tagsr dhd U.S. Flsh and l{fld'lffe Servlce rfvet bands
rere determlned by repeated observatlons of 157 trlple-banded bald
eagles at wlnter feedlng stat{ons ln eastern Malne. P'lastlc color bands
had the greatest loss rates and wer€ r€moved by all blrds by thelr
fourth wlnter. Band tagsr aoodlzed rlvet bandsrr dhd USFI{S rlvet bands
uere recommended as good markers for identifylng lndlvidual bald eagles,
lf the antlclpated dlstance betueen observers and marked eagles ls con-
slstent'ly <100 m. Res{ghtlngs of color-marked eagles has fncreased the
proportlon of Malne eagles reobserved from 8.2fr to 56.3[ and enabled
ine calcul atlon of survival estlmates. Detal'l s of materlal s and
constructlon of col or markers are given.
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CONSTRUCTION AI{D VALIDATION OF A HABITAT MODEL

FOR MAINEI S BREEDII.,IG BALD EAGLES

Investlgatgr: S. A. Llvingston

Adylsglg: R. B. Orenr Jr.' Co-chairperson
}{' B. Krohn, Co-chalrPerson
P. U{. Brown
l{. E. Gl anz

CagPefAiA;5/ Mal ne Department of Inl and Fisheries and l{ ll dl ife
emfeql U.S. Fish and t{lldl{fe Servlce, Reglon 5' Neuton Cornerr
SuppClrt: Mass.

Malne Cooperatlve Flsh and t{lldllfe Research Unlt

OJfJegtLvgS: (1) Construct a model that will determlne whether or not
an area is potential bald eagle nesting habltat.

Q, Test the predictabi'llty of the model on exlstlng
breedlng areas in Malne and modlfy as aPProPriate.

(3) Based on the valldated habltat modelr des€ss th€
avallablllty of breedlng habitat in Malner and
reccnmend methods of protectlon of potentlal
bre€dlng areas ln vlew of current land-use regulatlon.

Scone:

The number of breedlng bald eagles in Malne has been steadlly
lncreaslng during the past decade. A goal of 150 breedlng palrs of bald
eagl es by the year 2000 has been set by the Mal ne Department of Inl and
Fliherles and Wlldllfe. To acccrnmodate this projected lnf'lux of breed-
lng eagles' potential nestlng areas must be ldentifled and protected.
Resource managment agencles realfze the need for protectlng important
habltats because of lncreasing human exploitatlonr but often lack an

adequate basls for spec'lfylng areas ln need of protectlon. Habltat
models can asslst ln deflnlng thes€ aredsr and ln documenting the basls
for selectlng sltes.

ErojssLStElus:

Tro habltat models to ldentlfy bald eagle nestlng areas ln lvlalne
are currently belng developed. A coastal model is belng constructed
based on data obtalned frqn 40 actlve nests and 40 random sltes along
the coast. Data fron approxlmately 25 actlve nests and 25 randm sites
adJacent to lakes are belng used to bul'ld an inland model. Discrlmfnant
analysls rlll be used to construct the modelsr and a Jackknife procedure
wlll be used to test thqn.

Sclentiflc llterature on bald eagle nestlng habitat ln f{alne and
northern North Anerlca has been revlwed and used to develop the conceP-
tual franework of the models. Varlables descrlblng forest stand
characterlstlcs are belng measured rlthln a 500 m radfus of the nest.
Thls dlstance ls based on llterature descrlblng a mlnlmal flushlng
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dlstance for incubating bald eagles. Varlables descrlbing ecosystant
productlvlty (i.e.r dr lndlrect measure of prey avallablllty) are belng
measured uithln a 1500 m radlus of the active nest. A 1500 m dlstance
ls based on half the average mlnfmum dlstance betreen nests of dlfferent
breedlng eagle palrs ln sub-populatlons of the state belleved to be at
or near carrylng capaclty (l.e.r substantlal recrultment or loss of
breedlng palrs had not occurred in these reglons over a 5-10 year
perlod). In one of these sub-populatlons' only I of I radlo-tagged
fledgllngs was evar located farther than 1500 m from lts natal nest
durlng the post-fledglng perlodr further supportlng the use of a 1500 m

distance around the nest. Varlables descrlblng human dlsturbance are
belng measured In both clrcular areas around the nest. Varlab'les are
belng measured frqn stereoscop{c palrs of aerlal photos ranglng 1n scale
from L:16000 to 1:24000. Approxlmately one-third of the nests have been
measured and ground truthed as of 0stober 1.

frture-el.ans:

Data collectlon rlll be completed ln late 1986. Data analysis and
model constructfon rlll begln then and contlnue through sprlng of 1987.
Coeirpletlon of thesls ls anticlpated in August 1987.
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NEPAL-HIMALAYAS RED PANDA PRO]ECT

Invsstlsatgr: P. B. Yonzon

Adylsgrs: M. L. Hunter, Jr., Chalrperson
l{. E. Gl anz
R. B. Otenr J r.

Coonelaters/ I{orl d l{ 11 dl 'if e Fund
PfcJeCt Nepal Department of Natlonal Parks and l{ildlife
St1ppglt: Klng Mahendra Trust for Nature Conservation

Tribhuvan University

0Djscl.lces: (f) Develop techniques for assesslng the distribution
and status of red pandas.

Q) Provlde basic information on red panda ecology
regardlng habitat selectlonr dletr and socfal
systems.

Scsne:

Red pandas (Afltu"us fulgens)r the sole species In an endemlc mono-
typlc fanlly of the Himalayas and adJacent Fdngesr have become rare
because of eveplncreaslng deforestatlon. A'lthough there have been more
than a dozen studles on captive populatlons of red pandasr little ls
knorn about their dlstrlbutlon and status ln the ulld. Red pandas are
a protected specles ln Nepal and CITES has Included them ln APPendlx II,
whereby they are subjected to strict trade regulations to avoid explol-
tatlon. Because red pandas are stenotypicr they could serve as an
indicator of ecologlcal conditlons ln those habltats to whlch they are
adapted. In conservlng habltats for red panda, it ls probable that the
life requlsltes of many specles ln the conmunlty wlll also be satisfied.
Thusr lt ls llkely to be a sensltive lndex of ecosysten lntegrlty.

A tro-year ecologlcal study on red pandas ulll be carrled out ln
the Langtang Natlonal Parkr Nepal. The study ulll anphasfze developlng
methods for studylng red pandasr €. g., radlo-telemetryr scent-stations,
track and scat countsr and a broad array of data on habitat selectlonr
movsnentsr dletr and soclal systan wll'l be gathered.

Not only wlll the study provide the basellne data on red panda
ecology essentlal for developlng a long-term conservatlon plan' but a

technical tralnlng cqnponent ls also incorporated lnto thls proJect. A

key component of thls progril ls the Involvement of Nepall blologists _ln
conservitlon research. Giaduate students from Trlbhuvan Unlverslty ulll
be lnvolved by undertaklng relatedr short-term studies.

Prsiecl.Sf.atqs:

Sfnce Mayr 1986 three red pandas (one maler tuo females) have been
captured by nooslng thanr out of trees. They have been radlo-col'lared
and are located dally. Actlvlty of each Individua'l ls checked (the
collars have actlvlty sensors) at 15 mlnute Intervals for 24 hours, 5
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days per month. Scats of pandasr s€fowr gora'lr drd Himalayan biack bear
are collected monthly to determine diet overlap. of these species.
Vegetaticn p'lots in stands of ringal bamboo -- the red pandars presumed
primary food -- are monitored ttice a month to determine the extent of
shoot grovrth and browsing.

In March a f our-day workshop' tW il ol i f e Habi tat and Popu'l ati on
Analysisrrr was taught by Yonzon' Hunter, and. Harry Jacobson (Mississippi
State University) for 18 Nepal i biologistsr primarily faculty and
graduate students at Tribhuvan University.

Etrf.ue-P]-ans:

Ni ne more red pandas w il'l be radi o-col 1 areci and moni tored.
Dependlng on the success of the f 'lrst year.f s programr dnd the avai'l-
ability of funding, a second study area may be established.

The investigator rill develop a course in wildlife and conservation
blology at Tribhuvan University which will be offered after the comple-
tion of the project. It is hoped that such a currlculum wi'l'l P'lay a

fundamental role in educating and recruiting future biologists.

The ecology of red pandas is belng studied
to focus attentlon on forest wildllfe ln
A. Soukkal a).

as part of
the Nepal

a program designed
Hlmalayas (Photo by
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PoTENTIAL HABITAT CoMFETITIoN BETWEEN ATLAIITIC SALI40N Al'lD BR00K TRqJT
IN THE UPPER ST. JCHN RIVER SYSTEM

InLesi.lgatar: P. l{.

Sdvlsors: J. R.
h|. E.
B. M.

Bl ey

l'{,orl ngr Chal rperson
Gl anz
lilcAl lce

CqAPgt3IgS/ Malne Department of Inland Fisherles and l{lldlife
eEqLeS Penobscot County Conservation Associatlon
SUpRAff: Malne Cooperatlve Flsh and t{ildllfe Research Unit

Objectivqs: (1) Ouantify the habltat selectlon by brook trout
ln waters of the upper St. John Rlver systar.

(2, Attmpt to predlct whether or not introduced
s€a-run Atlantlc salmon vould canpete with
brook trout for space and/or food.

Prs,jecLligLus:

All requlrqnents for the degree of Master of Sclence (Zoology) were
completed ln May 1986. An abstract of the thesls follous:

Ilith the continued lnterest in stocking sea run Atlantic salmon
(Salno sillEr) Into New England rlversr questlons have been ralsed as to
the impact of salmon on resldent game fish populatlons. Uslng the
juvenlle stages of landlocked salmon as models for the same stages of
sea run salmon' habltat overlap and posslble competltlon between salmon
and brook trout (Sa]yg.Llflts &ntlglUs) were examlned. Fleld observa-
tlons rere conducted ln trlbutaries of Malnets upper St. John River.

Tro of these strems contafned only brook troutr and one stream had
coexlsting brook trout and salmon populatlons. Sprlngr summ€Fr and falI
mlcrohabltat selectlon (0+r l*r 2+ age classes of each specles) was
determlned uslng portab'le backpack electrof lshing unitsr iod then quaF
tlfled In terms of water tmperaturer total stream dlscharger depthr
velocltyr substrater cov€Fr and stream positlon.

In the absence of coexlsting Juvenlle salfiorr Juvenile brook trout
were dlstrlbuted ln all avall able stream habltats. 0lder and larger
brook trout were found ln deeper and faster strean currents. 0ver the
cours€ of the s€isolrr younger brook trout tended to more lnto habitats
prevlously occupled by the next oldest year class. A nlche shlft
occurred 1n the underyearl Ing and age 2+ brook trout uhen sympatrlc wlth
landlocked salmon. These ages of sympatrlc trout uere excluded frm
habltat occupied by the @rrespondl ngly aged sal mon (shal I owr f ast
rlffles and mldstrean posltlons). l{hlle no nlche shlft was observed ln
yearllng brook troutr the 'low contrlbution of thls age class to total
sympatrlc brook trout blmass ls evldence of cmpetltlon wlth yearllng
salmon for a llmltlng resource. The effect of slmllar densltles of



Juvenil e Atl antlc salmon
the habltat avallable
brook trout blcmass.
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on sympatrlc brook trout Juvenlles is to llmlt
for brook trout and consequently to I ouer the



InveELlgatqrs:

Ccage.cater:

Ccaper3iars/
Projscl
Supgort:

OLlecilve:
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REPRODUCTION OF

F. l{. Kircheis
C. MacKenzie
M. McEl roy

J. R. Morlng

BLUEBACK CHAR

The Nature Conservancy
Malne Bureau of Public Lands

Descrlbe the spawnlng behavlor and fecundlty of blue-
back char.

Sgope:

The blueback charr a landlocked form of Arctlc char, is foPer and
perhaps ls a threatened subspecles. It ls managed as a separate
rfspeciesrt by the State of Malne. Genetlcally, it has been shovn to be

slmilar to Arctlc charr but the spawnlng behavlor aPpears to be unique.
Thls spaunlng actlvity has not been adequately lnvestigated or
descrl bed.

ProJsql-Statrs:

Onelda trap nets and fyke nets were used to collect blueback char
frcrn three lakes ln Deboullie-Red River Townshlp (T15, R9). These
lakes ln central Aroostook County are among only a handful of lakes in
Malne knoyn to contaln blueback char. Informatlon uas gathered on the
populatlon characterlstics of all specles collected in the lakes as well
as the reproductive hablts of bl uEback char.

Iuturs-ELans:

All fleld work has been completed and a flnal report was submltted
to the fundlng agencles.
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FISHERIES INDICES IN LAKE SEBASTICOOK AS AFFECTED BY WATER DRA{DCIh'N

Imlesilgatsrs: F, Jiffry
C. Fay
J. Snow

L. S. Welss-Glanz
J. G. Trlal

J. G. Stanleyr Chairperson (for F. Jlffry)
R. L. Vadas
S" Tyler

J. R. Moring

AdvLrgrs:

Csspefater:

Cspperater/
erqlest
Srptgnf :

QbJectlye:

Malne Department of Environmental Protectlon

Measure biologlcal changes assoclated rlth rater
drawdown of Lake Sebastlcook, Malne.

Sccce:

In an effort to lmprove the water qua'l lty and flshery of the
eutrophlc Lake Sebasticook' yater levels were dravn don over several
years. Prlor to and after these drardounsr populatlons of flshes and
frestuater mussels uer€ studled 1n several lnterrelated proJects.

The notable result was the ellmlnatlon of almost a'll freshwater
mussel s f ol I oulng drawdoun. Mussel movqnent was sl qer than the
recedlng watersr so the mussels burroued and eventually starved.

ProJeqt SttLuss

A flnal report uas lssued to the fundlng agency.
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FOOD TAIN OF SCHOODIC LAKE, MAINE

Inn-esllgntor: R. E. SaYersr J r.

Adtt-lsgls: J. R. Morlngr Chalrperson
l{. A. Halteman
I{, E. Glanz
J. R. Gilbert
J. D. Mc€l eave

Cogperatars/
PreJsql
Sttppgff: Malne Department of Inland Flsherles and Wildl|fe

ObJeCLLyS: Ouantify elements of the food chaln ln Schoodlc Lake
to lndlcate posslble reasons for the poor producLlvity
and grorth of game flshesr and to reccrnmend possible
managsnent 

,opti 
ons"

Scone:

The Schoodlc Lake flsherles for 'landlocked salmon and lake trout
have been poor for many years. The success rate for wlnter salmon
anglers of 0.05 flsh per angler-hour ls wel'l belor the reglonal average.
The regional manager has establlshed as a goal landlocked salmon of 16

lnches ind I pound by the end of the second year of grouth. Results of
trapnettlng operatlons in 0ctober, 1985 indlcate that thls goal is not
belng met desplte drastlc cuts in the salmon stocklng rate. Lake trout
grwth also appears to be poor. Approxlmately 80S of all lake trout
caught durlng the 1985 wlnter season were below the'legal size llmlt of
l8 | nch€s. The most 'l I ke'ly cause of sl ow sal moni d grwth I s
lnsufflclent forage-fish populations. Several attempts have been made

to establ lsh a smelt populatlon but these have been largely
unsuccessful. The State of t,lalne requested a f lshery lnvestlgatlon to
assess the pl ankton and forage base and to reccrnmend managsnent optlons.

Erqiect-Sialus:

l{lnter feedlng data were collected ln February and March 1986 uslng
stomachs from ffsh caught by lce anglers. The results lndlcated that
Trlchoptera I arvae ( lnmature caddls fl les) were the most lmportant
ulnter food for salmon and that sl imy scul plns and nlne-splne
stlcklebacks uere the most important food for lake trout. Attempts to
collect summer data uslng horfzontal and vertlcal glllnets were largely
unsuccessfu'|. These results are belng summarlzed and rill be submltted
to the Malne Department of Inland Flsherles and l{lldlife.

Irturs.-El-ans:

The results of glllnetting operations wlll be submltted to
management blologlsts and reccrnmendatlons wlll suggest an lntroductlon
of srnelt ln sprf ng 1987. Further studies wl'll be termlnated.
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EVALUATI0'I TECI-INI0UES FOR DISTII.GUISHII{G STOCKS 0F ATLAIITIC SALM0N

J,nvsitlsrtar: c.

Advlsgs: J.
h|.
T.
S,
H.

M. Perry

R. Morlngr Chairperson
A. Hal teman
A. Hai nes
Ty'ler
L. Kl ncai d

Cggngrators/ U. S. Flsh and llll dl lfe Servlce - Natlonal
ero&d Flshery Research and Development Laboratoryr
lupport: Wel'lsboro, PA.

ObJectlvs: Descrlbe the lmpacts of varylng levels of pH on
the survlvalr grorth, development and calclum'levels of several stralns and brood stocks of
Atlantlc salmon.

Scope:

The acldlflcatlon of lakesr rlvers and streams ln eastern North
Anerlcar vlth lts lmpendlng loss of specles diversltyr has become a
mqJor concern to conservatlonlsts. 0f partlcular lmportance is the loss
of Atlantlc salmon stocks. Slnce the passage of the Anadrcrnous Flsh
Conservatlon Act (PL 89-304) in 1965r hnJor efforts are undervay to
restore and enhance the U.S. populatlons of Atlantlc salmon withln lts
endqnlc range. Hqeverr obstructlons to upstream movement such as damsr
highly developed cmnercial flshing leadlng to over harvestlngr
pollutionr and acldlflcatlon of hqne raters have affected these efforts.

The U. S. Fl sh and l{ 11 dl lfe Sewlcet s Research and Devel opment
Laboratory ln lt'ellsboro, Pennsylvanfar is charged rfth determfnlng the
effect of acldiflcatlon on Atlantic salmon. l{ork on the tolerance of
some salmonlds to acld vaters have shown species dlfferences.
Investlgatlons of lq ptl tolerance on varlous stralns of salmonld
specles have been lnconcluslve. Thls proJect propos€s to shed more
llght {n thls area of straln dlfferences.

In thls proJectr slx sources of Atlantlc salmon taken from varlous
sltes In the northeast are belng rearEd and tested. Four sources are of
sea run orlgln and two are frqn landlocked populatlons. One half of each
source rill be ralsed one to tro pH unlts louer than lts counterparts
for slx months. One sea run source and one 'landlocked source wlll
contlnue to be reared at a laer pH untll smoltlf lcatlon. At varlous
llfestages fron yolk sac fry through smoltr these ffsh wlll be subJected
to varlous lw levels of pH.

Loer lethal llnlts or EC.nrs wl'll be calculated along wlth photo-
graphicr hlstologlcalr ind physlbloglcal (whole body and blood serum
chenlstry) analysls at each llfe stage for each source.
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Thls l nformatl on shoul d prove usef ul ln (a) determinl ng which I lfe
stage of each straln ls most sensitlver thereby alerting blologlsts to
the lncreased need for protection there' (b) chooslng a straln whose
overall survival may be lmproved by their tolerance of lqered pH levels
durlng varlous perlods of thelr lives and uslng these stralns to enhance
present populationsr and (c) by descrlblng the lonlc changes (Na+, K*r
Ca) taklng place ln these flsh durlng pH exposure (static test and long-
term rearing)r a more canplete explanatlon of the lw pH effect may come
to I lght.

ProleqL-SiaLqs:

Constructlon of test and rearing facllltles ls complete. Four llfe
stages of slx stralns have been successfully testedr ulth appropriate
data ready for analysls.

FUEUfe Elans:

Tests for tuo more llfe stages, presnolt and smolt, are planned
for 1987. Hlstlologlcal samples, as well as whole body and blood
ana'lyses need to be completed in 1987. Examlnatlon of calclum levels
at the cellular level rlll begln ln 1987. A thesls ril1 be completed by
December 1988.



L4

POPULATION STUDIES OF MAINE INTERTIDAL FISHES

Inye*tgatgr: J . R. Morl ng

Coonetafers/ Natlonal Geographlc Soclety
EraJsst
Suopor:l:

OhlecfJves:

The Nature Conservancy
Unlverslty of Mafne

(1) Identlfy envlronmental condltlons assoclated
wlth arrlval and departure of flshes ln the
intertidal zone.

Q) Identify and quantlfy algal and food
assoclatlons of lntertldal flshes.

(3) Develop a sp€cles check llst of Malne
tldepool flshes.

Scone:

Intertldal flshes are unlque members of the lntertldal ecosystar.
Tfdepools serve a nursery functlonr and young of econonlcally-lmportant
offshore flshes utlllze tldepoo'ls as a refuge and nursery. Because of
speciflc algal and habltat assoclatlonsr these fishes can be susceptible
to envirormrental contaminants ln coastal waters, both of a direct and
fndlrect nature.

Surveys slnce 1979 have located 2l specles of tldepool flshes In
Malne. The movments of the rock gunnel have been exanlned fn marklng
studlesr and algal associatlons and food habits of lumpfish and At1antlc
seasnalls have been quantlfled" Three study pools on Schoodlc Penlnsu'la
have been studled slnce 1981, and work has also lnvolved the first
descriptlon of rock gunnels as the first |ntennedlate host of the
dl genean f'l uker Cry$ocstJg lloguE.

Proieqt Statqs:

Monltorlng of three study pools continued at Schoodlc Peninsula in
1986, and data uere recorded on tlre lmpact of Hurrlcane Gl orla
(Septenrber 1985) on the physlcal and blologlcal components of the
pools. Slgnlflcant changes uere notedr lncludlng the absence of small
lnvertebratEs and changes 1n pool morphology. Addltlonal data were
collected on algal assoclatlons of Juvenlle lumpflsh and Atlantlc
seasnalls. Most f lshes preferred specles of LamfuErl-a. l{ork in fall
19SS I nvolved monltorlng of envl ronmental condltlons affectlng
enlgratlon of flshes frqn tldepool s to subtldal dF€ise prlmarlly
tanperature and sallnlty. Numerous Journal papers and reports have been
publ lshed.

FutUIe PIAns! '

l{ork In 1987 wlll prlmarlly lnvolve the preparation and publlca-
tlon of severa'l manuscrlpts deallng wlth research results from 1979-
1986.
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AG& GRO{TH, AID MORTAITY SqJRCES OF JWENILE ATLAI.ITIC SALMON

IN STREAI'{S

Ingestlgatgst P.l{. Bley
J. R. Morlng

CCIgpemtaxs/ U.S. Flsh and l{lldllfe Servlce - Offlce of Informatlon
ProJeql Transferr Ft. Colllnsr C0.
Support:

OtrLes.i.lng: Prepare a report surunarlzing the current publlshed and
unpubllshed lnformatloo ofl itg€r grwthr and sources of
mortalfty of Juvenile Atlantlc sa'lmon ln streams for
use by U.S. Ffsh and l{lldllfe Servlce managers and
other agencles.

Scops:

The U.S. Flsh and l{lldllfe Servlce fs currently reflnfng several
restoratlon models for Atlantlc salmon. To maxlmlze predlctlve con-
fldencer accurate estlmates of such factors as Intragravel survlval
ratesr mortallty rates of returnlng adults' etc. must be Included ln the
model. Much of the avallable data on iger grouthr and sources of
morlallty of Juvenlle Atlantlc salmon ln streams ls unpubllshed, or
scattered throughout the llterature. A report consolldatlng thls lnfor-
matlon lnto one source ls needed for managers developlng salmon
restoratlon models.

ProleCLSlEtuSs

A draft report has been prepared and ls belng Peer revlewed.

Infltle-gllos:

The draft report wlll be clrculated to selected federal flsh bio-
loglsts In the Northeast. A flnal report wlll be lssued early in 1987
by ttre Fl{S' Offlce of Informatlon Transfer.
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Flshlng for Atlantlc salmon ls a popular recreatlonal activlty along the
lorer reaches of Malnets Penobscot River. Cooperative State-Federal
research and managsnent is resulting ln lncreased runs (Photos by W. B.
Krohn).



Insesilgatar:

Advlss.trs:
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SOrcEIRD AI.ID SMALL MAMMAL POPULATIONS
IN MAINE RIPARIAN A}ID EDGE OAK-PINE FORESTS

M. F. Smal I

Hunterr J r., Chal rperson
Brwn
Gl anz

M. L.
P. h|.
h,. E.

Copneraf.grs/
Prciest
Suppont: Holt t{oodlands Research Foundation

Otriectlves: (1) Determlne densltles of bird and small mammal
populatlons ln rlparlan oak-plne forests and
forests wlth a powerllne edge.

Q) Determlne productlvity of birds and small mammals
ln these studY areas.

(3) Compare the denslties of varlous specles 1n the
rlparlan forest to thelr densltles In the area wlth
a powerl ine edge.

(4) Compare the changes in vegetation helght and
cmposltlon near the poerllne edge ulth those of
a rlparlan zone.

(5) Observe the effects of dlstance from edge upon
specles denslty.

PrsJplii Slatru:

All requlrsnents for the degree of Master of Science (ln Wildlife
Managenent) were conpleted ln May 1986" An abstract of the thesls
fol I qs:

The effects of abrupt forest-estuarlne river and forest-powerllne
edges upon passerlne and small mammal rlchness and densltyr and the
effecb of forest fragmentatlon upon songblrd nesting success were inves-
tlgated. Passerlnes uer€ censuses along llne transects perpendlcu'lar to
an edge on 4 study areas. Tuo study areas uere beside riversr itDd trlo
beslde paerl f nes. Densitles were estlmated wlth a modif lcatlon of
Enlents technlque. Denslty and rlchness were not conslstently greater
near elther edge type than 1n the forest lnterlor. Rlchness wlthln
30 m of pouerl lnes ras greater than rlchness from 60 to 90 m of them.
DlfferEnt edge specles occurred ln the pouerllne and rfver edges.

Small mammals uere llve-trapped at 15-m lntervals along transects
perpendlcular to an edge. One study area was beslde a rlverr the other
ras beside a powerl 1ne. Nlnety-slx traps were set at each study area In
July 1984r August 1984' and August 1985. 0f those specfes most llkely
to be caught wlth Sherman I lve trapsr whlte-footed mlce (Pergmysctt5
leucopus noJeb9"Bege0s.ls) and redback voles (Cleth.Elgnomys gaPPerl) were
captured at both study areas. Woodl and deer mlce (Pemrutsctts
manlcllalru grgclllts) and woodland Jumplng mlce (Nan.aeezgprs rnslgnG)
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uere captured only in the study area beslde a powerllne, meadow voles
(Mtcfetus EonsJdyafLls.ug)r only at the study area beslde the river.
Rlchness and tota'l number of lndivlduals caught were not related to
distance from edge. In August of both !€dFSr whlte-footed mlce uere
mor€ abundant near the poerllne edge than ln the forest fnterforr and
redback voles were less abundant near the porerllne edge than farther
within the forest. l{oodland deer mlce were 'less abundant near the
porerllne edge than farther wlthln the forest in August 1985. Number of
lndlvlduals was not different near the rlver than ln the forest lnterlor
for any specles.

Artlf lcial nests contalnlng 3 Japanese quall (Cst&mlx cqtlltrlx)
eggs were placed at l5-m Intervals along transects e>ctendlng perpendl-
cul ar from an edge. Four of the forest fragments studled were bordered
on at least one slde by a body of uater ylder than l0 m. The ranalning
four were completely bordered by land and narrow stroams. A stepwlse
loglstlc regresslon shoed that rhether the land was Partlally
surrounded by a rlde body of waterr the area of the fragmentr and the
lnteractlon term betreen the tro parameters uere fmportant In predlctlng
the amount of predatlon ln a forest tract. An edge/area ratior percent
of forest wlthln 3 km' and the dlstance of each nest frcrn an edge dld
not explaln predatlon rates.
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AVIAN USE OF LAKESHORE BUFFER STRIPS IN EASTERN MAINE

Jngesilgnta.r: hf . N. Johnsonr Jr.

Advlsgr€: P. Il. Brfln, Chairperson
J. R. Gll bert
G. L. Jacobson

Cosperalars/
Ptoigct
Support: Mclnti re-Stennls

Oijsstlges:

ProleelSiatss:

Al'l requl rsnents for the
Managment) were compl eted
fol I ors:

(1) Compare avian community parameters (1.e. diversityr
rlchnessr and denslty) between lakeshore buffer
strlps and undisturbed lakeshore.

Ql Ouantlfy the conposltlon and structure, or other
speclflc components of vegetatlon used by selected
specles for breedlng and foraglng.

(3) Use the results of thls study to evaluate the
effects of habltat perturbatlons on breed{ng blrds
of lakeshore areas.

degree of Master of Sclence (ln Wlldllfe
In May 1986. An abstract of the thesls

Avlan use of a lakeshore buffer strip and an undlsturbed lakeshore
uas examined in eastern Malne durlng 1984-85. Populatlon densltles and
dlversltles uere determined from bird censuses and compared between
sltes. A haruest lndex (HI) was developed to model avlan rssPonse to
dlfferent levels of tlmber harvest wlthln the buffer strlp. Predlctlve
habltat models for the ovenblrd (Selufus 3v'mr'aPlL[qs) and blackburnlan
warbler (Denrfiolca &sg3) were created uslng dlscrlmlnant functlon
analysls (DFA) and vegetatlon data fron the undlsturbed lakeshore.
Models were tested uslng the Jackknlfe procedure, cross valldationr and
lndependent data. Tvo methods of model constructlon rere conpared.

Predlctlve models performed nell ln all val ldatlon tests. C'lassi-
flcatlon rates of used habltat uere exce]'lent for the Independent data
setsr but poor for unused habltat. Unlvarlate screenlng of varlables
before analysls Increased model stabllfty and had a negllglble effect
on cl asslflcatlon rates.

Breedlng blrd densftyr dlversltyr drd rlchness rere'lovest {n the
buffer strlp. The undlsturbed slte contalned a slgnlflcantly greater
(p < 0.05) denslty and dlverslty of blrds ln 1985. Densltles of cavlty
and follage nesters, and ground foragers uere also greater In the undls-
turbed slte (p < 0.05) in 1985. The HI was negatlvely correlated wlth
tree densltyr basal, dF€ir and canop! cov€Fr and posltlvely correlated
rlth shrub denslty and ground cover.
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The bl ackbu rnl an warbl er u{as I ntol erant of harvesti ng. Nl ne
specles were moderately tolerant and responded negative'ly to lncreaslng
HI levels (F = 33.2, p < 0.001, r = 0.54). Eight specles were assocla-
ted wlth harvestlng and responded posltlvely to lncreasing 1evels of HI
(F = 44.8r p < 0.001r F = 0.60). Management impllcatlons are dlscussed.
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AOUATIC AND TERRESTRIAL RESqJRCE IIWESTIGATIONS OF

rcID PRECIPITATION AND ASSOCIATED I"IETALS

Investlgalers: J. R. Longcorer Maine Field Station, PV{RC

D. G. M,cAuleyr Malne Fleld Statlonr PI{RC

G. Pendleton, PWRC

@a8eEf.ars/ U.S. Fish and l{lldl ife Servlce
P:qiegt - Patuxent l{lldlife Research Center (PI{RC)

Sltgna-Ef: Laurel r MD.

- National Flsherles Contaminant Research Center
Columbla, M0.

QLlecil!rcs: (1) Measure and catalog pH and alkalinlty of pondsr
marshesr and other wetlands sultable for water*
bl rd habitats.

Q) Map wetland vegetatlon and classlfy vulnerable
and reslstant wetlands accordlng to the crlteria
of the National lletlands Inventory.

(3) Document annual varlablllty in waterblrd abundance
and producLlvity as rel ated to wetl and pH and
measure survival of rlng-necked duck ducklings and
foods eaten on ponds of hlgh and lw pH.

Sc-pne:

Acidlflcatlon of lakesr ponds and other wetlands has reduced or
ellmlnated some flsh and aquatlc invertebrate populatlons in scrne areas
of the northeast. Mos! studies have been conducted on fish populations
ln hlgh elevation lakes. Llttle is known of the effects that acldifi-
catlon mlght have on the avlfauna that use these lakes and assoclated
beaver f1 cages. Thl s study i s desl gned to eva'l uate wetl and avi an
productlvlty and habitat relationshlps wlthin an area of hlgh vulner*
ablllty (based on bedrock characteristlcs) to acidlficatlon"

Prcjeci-ltrtlrs:

This proJec! is ngry complete. Primary flndings based on the
hypotheses testEd are as follqrs:

flygqffigsls (1): Bedrock characterlstlcs are not usefu] predlctors
of pH and alkallnlty of small ponds and beaver flowages.

Elnrlfigs: Just as for loFg€r uncolored, headuater lakes, bedrock
characterlstlcs can be used to predlct rater pH and a'lkallnlty for sma'll
ponds and beaver floages wlth colored water. Based on the 200 ueq/l
crlterlon of alkallnltyr all uetlands (N = 29) ln the low acld-neutrali-
zing-capacity (ANC) area uere below this crlterlon. In the hlgh /NC
study or€dr only one of 31 wetlands dld not meet thls crlterlon. Mean

values of *l' alkallnltyr and conductivlty were hlgher on the hlgh fttlC
study area (P < 0.0001) than on the low Al.lC area.
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tlypglheg.ls-la: There is no difference in invertebrate denslty and
dlverslty among wetlands wlth different uater chsnlstries.

El"0dt0gs: For speclfic taxa sensltlve to lou pHr there were
statlstlcal dlfferences fn the mean number of invertebrates/sample
between lw (< 5.5) and hlgh (> 5.5) pH. Orders negatively affected by
low pH were Ephmoptera, Bascrnmatophora, Cladocerar drd Isopoda. In
flshless lakesr some acld-tolerant taxa were more abundantr especially
D{ptera and Herniptera" Regardless of taxoncrnlc levelr fiost varlance
among taxa was assoclated with the level of wetland eutrophlcatlon and
the amount of bufferlng capaclty of the wetland. Several invertebrate
taxa important for waterfwl dld not occur ln ponds with lov, pH.

HylotbeslE-I3): Substantial populatlons of aquatlc birds and pro-
ductlon of young are absent on lou alkallnlty (<200 ueq/l) wetlands.

Flld{ngst 0f the specles studled, 2l blrd specles used study wet-
lands > 25 tlmes In any glven year and 22 addltlonal specles used these
vetlands, but Iess regularly. Eleven other specles that prey on marsh
birds used these low Al,lC wetlands for hunting. Relatively dense numbers
of raterfowl broods (mean = $2/year) occurred on the ccxnblned study
area. ^ Based on the 9l km' of habltat surveyed, the brood denslty was
L.L/kn(, whlch ls hlgh productlon.

l$nsthes.is-14-L: Foods eaten by rlngrnecked duck ducklings are not
dlfferent among wetlands wlth dlfferent vater chemlstrles.

Eltilti.ogs: Although the dlet of rlng-necked duck duckllngs was
diverser acld-tolerant caddisflles and freshwater sponges made up 75f ot
the food eaten by duckllngs on wetlands wlth lq (< 6.1) pH. 0nly 15
other taxa were used as food on lor pH wetlands. In contrastr on hlgh
(>6.1) pH uetlands caddisflles and sponges made up 5% of the dlet and
31 other taxa were eaten. Acld-sensltlve taxa (snal]s and clams)
occurred only ln ducklings from hlgh pH wetlands.

Hy3gtheslE-(jJ: Survlval of rlng-necked duck broods and duckllngs
are not dlfferent among ponds with different water chqnlstrles.

Frncllngs: Total brood loss for fgnale rlng-necked ducks was 19fr'
whfch was slmllar to that for black ducks. 0lder duckllngs (C'lass
IIb-III) survlved at a hlgher rate than younger duckllngs, except when
retland pH was consldered. The survlval rate uas 105 loryer for the
older duckllngs than young€r duckllngs on ponds with lot{ PH. the great-
est dl f ference ( fst) I n surv lval for these o'l der duck'l I ngs was between
the hlghest and lorest pH ponds. Because these older duckllngs require
large quantltles of proteln and energy to grow feathers and galn welghtr
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this louer survival rate seerns related to lack of food on the 1ow pH

ponds. For those wetiands useci by broods, the rnean numbers of inverte-
brates was 1 ower on the 1 ow pH ponds than on the hi gh pH wetl ands
(P < 0.001).

futffe-glans:

Formal close-out of the Rt{O wi'll be initiated as soon as the fina'l
draft is printed. Several manuscripts w'i11 be prepared for submission
to peer-reviewed journal s.

Rlng-necked ducks were marked
lands of low (pH > 6.I) and high
eaten by duckl lngs rere less
surrrival ras si gnif lcantly'l orer,
(Photo by D. G. McAuley).

wlth nasal saddles and studled on wet-
(pl-l < 6.0) acidlty. Invertebrates

abundant and less diverse' and duckllng
on hi gh versus 'l w acl dity wetl ands
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SPECIES PROFILES OF FISHES AI.ID SHELLFISHES
AI{D ATLAI.ITIC OCEAI'I

OF THE GULF OF IVEXICO

Invegusatgrs: J. R. Morlng
H. Hidu
K. H. Ke'lly
C. MacKenzle
D. M. Mullen
C. Neuell
J. G. Stanley

Cponemf.grs/
Ergisul
Ssppqr3:

U.S. Fish and lflldllfe Servlce - Natlonal Coastal
Ecosystem Teamr Slldell, LA.

ObJg:tlve: Sumnarlze and publ lsh 'llfe hlstory lnformation deal lng
rlth econcnlcally lmportant marlne specles for use
in envlrormental assessments.

Ssope:

Envlronmental alteratlons can be partlcularly severe for aquatlc
organisms. If regulatory agencles have access to up-to-date lnfornatlon
on 'l lfe hlstorlesr envlronmental requl rsnentsr flsherlesr iod the
ecologlcal role of impacted speclesr sone potentlal problsns can be
avolded. The U. S. Fish and l{l'ldl lfe Servlce and U. S. Arny Corps of
Engl neers are produclng a serles of such ttspecles proflles. tt

Eventual ly, most of the lmportant specles of coastal flshes and
shellfishes wlll be covered 1n concise bookletsr presentlng quantlfled
lnformatlon and references.

Prolect StattS:

ProJect has been completed rlth the submlsslon of the follalng
ten proflles:

Four proflles u6re produced under an earller contract. Currently,
10 proflles have been prepared and are ln dlfferent stages of publlca-
tion: Amerlcan oyster (Gulf of Mexlco)r Anerlcan oyster (mld-Atlantlc)'
Atlantlc herrlng (North Atlantlc)r Amerlcan shad (mld-Atlantlc)r s€o
sca'llops (North Atlantlc)r blueback herrlng/alettlves (North Atlantlc),
hard clam (North Atlantlc)r softshell clam (North Atlantlc), Arnerlcan
shad (North Atlantlc)r nrd Anerlcan 'lobster (North Atlantic). Eight
proflles uere recently publlshed and tro proflles are currently at the
Government Prl nti ng Off{ce.
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ECOLOGICAL EFFECTS OF LOG DRIVII.IG IN RELATION TO NAVIGABLE RIVERS

InLesilgatn.css P. D. Eiler
J. R. Morlng

Adtllsors: K. E. Glbbsr Chalrperson (for Eller)
l{. A. Haltsnan
J. B. Dlmond
J. R. Morlng

Cagle.Eators/
ercJest
lupport: Kennebec Log Drlvlng Company

ObJectLVSUl (1) Assess flsh and invertebrate populatlons and
water qual lty ln areas of the Kennebec Rlver
rlth and vlthout submerged pu'lpwood logs.

Q) Make predlctlons as to the potential ecologlcal
lmpacts of log salvaglng.

(3) Measure movsnents and ecological assoclatlons
of frestuater mussel s.

Sssca:

Until log drivlng was stopped in 1976 by environmental lawsuitsr
several mllllon cords of pulpwood 'logs sunk in the Kennebec Rlver
systan. It ls not knorn whether the loss of logs ln 1og drlving ls
beneflclal or harmful to the envlronment. Short-term detrimental
changes in water qual lty are known to occurr but long-term effects are
unknown. Since L979, studles have been conducted 1n f{yman Lake and
Indlan Pond to assess thls envlrornrenta'l alteratlon. Fleld rork on the
impacts of the log drlves on macroinvertebrates has been cmpleted' and
lmpact of log salvaglng on macrolnvertebrates have been measured.

Prpiectltatqs:

A flnal report will be prepared in December 1986. All requir*
ments for the degree of Master of Sclence (Entmology) were conp'leted
by Paul Eller in May 1986. An abstract of the thesis follws:

By the tlme log drives ended ln L976, an estimated L-2 million
cords of pulpwood had been los! in the Kennebec Rlver systernr prlmarlly
by slnklng ln Wyman Lake and Indlan Pond. Salvaglng of pulpwood has
occurred ln these bro reservol rs slnce then. Thls study (1981)
addressed the effects of sunken pulpwood'logs on benthlc habltat and
macrolnvertebrate blcrnassr composltlonr and dlstrlbutlon, Sunken pul p-
rood logs were balsam flr (Ab.lgs balsatnea) or eastern spruce (Pl-cag
sPP. ) whlch averaged 14 cm ln dlameter by L22 cm ln length. Most logs
retalned llttle bark. In Wyman Laker logs were most abundant ln the
area where they rere formerly held and formed lnto raftsi accumulationg
reached a helght of I m above the sedlment. Here'logs provlded 1.53 m-
surface area per ma lake bottcrn and covered 3fr of the sedlment surface.
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Sedlment ln thls site contalned slgnificantly more barkr twlgs and
leaves (13fr by uelght) than sedlment in tro sites outslde of the former
holdlng area (I.75 and 2.4%). Sedlment deposltion rates are sufficlent
to bury a slngle log ln 5-L2 years or to cover heaviest log
accumulatlons ln 36-86 years.

Macroinvertebrates frqn cores of sedlment were compared to those
from logs collected ln a 0.243 wn mesh bag. Blqnass uas significantly
hfgher in seflment cores. Monthly rpan val ue; (May-August) were
100-1010 ng/nf log surface and 1890-5910 ng/nf sediment surface.
Dlptera dorninated log biomass (35,4%) followed by Trlchoptera (L7.676),
Gastropoda (13 .7%) and Ephmeroptera (L3.4fr). Taxa dcrnlnating ln sedi-
ment uere Dlptera Q3.8,tr) r Ephanreroptera (16.ltr), l4egaloptera (16.0f )
and 0l lgochaeta (L2"6%). The b{omass of macrolnvertebrates from
sedlment was not slgniflcantly different among a site wlth many 'logs

(holdlng area)r a slte with feu logsr and a slte rlth no logs.
Densltles ln sedlment uere slgglflcantly hfgher than densltles on 1ogs,
l,fean values rere 140-940 1nd./nf log surface and 11350-141540 {nd./m-
sedlment surface. Dlptera (prlmarlly Chlronmldae) comprlsed 50-898 of
log denslty and 88-99% of sediment denslty. Except for Dlptera and
0llgochaetar ldentificatlons rere made to g€frusr resultlng in 44 genera
from logs and 16 frcrn sediment. Snalls, elmld beetlesr stoneflles and
sponglllaflles uer€ collected only frm logsr as were themayfly
fanll fes Heptagenlldaer Enphenerellldae and Leptophleblldae and several
caddlsfly genera reported to have a cl lnging or cl lmbing habit.
Pmphlpods and lsopods were assoclated wlth logs or wlth sedlment havlng
a hlgh bark content. Macrolnvertebrate denslty rYas slgnlflcantly lower
I n sedf ment beneath submerged I ogs, cmpared to nearby sedimentsr
because of fqer Chlronqnldae. Blsnass ras not lolerr attrlbutable to
increased numbers of Phylocen:E.Capls or AseIUs or large speclmens of
tlexrgeofo or Slalts beneath 1ogs. Several llnes of evldence suggest
that sunken pulprood logs serue prlmarlly as a surface for attachment
and that pulpwood breakdown by macrolnvertebrates ls mlnlmal. Scme

lmpl{catlons of thls study relatlve to salvagfng submerged logs are
di scussed.
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A L0NGTTERM FOREST ECOSYSTEM STUDY

L. Hunterr J r.
J. Kimball
W. Wltham

Holt Woodlands Research Foundation

(t) Descrlbe the structure of the plant and anlma1
communltles in an oak-pine forest ecosystem.

(2) Investigate the effect of woodlot management on
community structure.

(3) Document phenological, interannual' and long-
term changes in ccrrununlty structure.

Sscae:

Thousands of people oryn woodlots' and they control a resource that
ls not currently belng adequately managed, despite a grwlng demand for
forest products. To many landowners, perhaps most, econqnic return from
tlmber extractlon is secondary to consfderations such as recreation'
aesthetlcsr and wlldlife. In the absence of management advicer these
people often choose not to manage their'land at all. Thus, there is a
great need for infonnation on how to manage small woodlotsr particular'ly
ln uays t}rat maintaln or enhance wildllfe and slmllar values.

Thls study is belng conducted for 20 years on a 120 ha' red oak-
white plne woodlot ln Arrowslc, Malne, called the Holt Forest. We have
selected a 40 ha tract and divlded lt into forty I ha blocks ttlth 20 ha
servlng as a control area and 20 ha as an experlmental area.

Durlng the flrst thr€e years our prlmary obiectlve is to describe
the structure of the plant and animal ccrnmunlty. We are undertaklng (1)
a 100fr lnventory of trees (> 10 cm DBH) and intenslve inventorles of
tree regeneratlonr (all trees are belng individually numbered and, on 12
ha, locatlons mapped), (2) a complete description of the vascular plant
vegetatlon uslng the rgleve technique, (3) an inventory of all breedlng
blrd terrltorles, (4) transect surveys of nonbreedlng birds, (5) small
manmal trapplng, (6) salamander quadrat counts' (7) phenological obsen-
vatlons on llfe hlstory events in 40 plant species, (8) estlmates of
lltter and frult productlonr (9) general surveys- of canopy lnsect
abundancer dnd (I0) meterologlcal observatlons. rThese data' 'largely
populatlon estlmatesr dF€ lntegrated by area unlts (usual1y 0.25 ha
blocks) and analyzed to portray the forestts community structure. After
three years we wlll begfn managing the experlmental area wlth three
objectlves: (1) lncrease wood productlonr (2) lncrease wl'ldllfe dlver-
slty and abundancer ard (3) maintaln the forestrs aesthetlc va'lue. By
contlnulng to monltor populations and processes ue can attaln the second
obJectlve. Over the course of 20 years we will begfn to understand hotr
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the cormunlty changes seasonally and from year to year; this ls the
essence of the third objectlve.

PrpieclSletrs:

The fourth year of flel d work was
7, 8, 9t and 10, as out]lned above trere

f$.ltle-B]-ans:

In 1986-87 we will harvest tlmber
mental area arranged ln a randqnized
aspects of the monitorlng program.

1985-86 and tasks 1, 3, 4, 5, 6,
conpl eted.

on ten t ha bl ocks of the experi-
block deslgn and continue a'll ten
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SOI,IGBIRD SPECIES DIVERSITY IN RELATION TO

THE STRUCTURE AND SIZE OF FOREST STANDS AI{D EDGES

Inrestig.atQr: C. A. Elllott

Adtt-lsors: J. R. Gilbert, Chalrperson
P. W. Brown
!{. E. G'lanz
G. L. Jacobson
T. Savlello

Cee&erEt.p"rs/
EroJsct
Snppsrt:

g[Legtlves:

International Paper Company
Maine Department of Inland Flsheries and Wildlife

(1) Determlne songbird species diversity (BSD) ln
various forest stand types and ages.

Q) Determine the effect of sample size on BSD for
each stand type.

(3) Determlne BSD 'in edge habitat
stand types and ages.

(4) Detennine the effect of length

composed of various

of edge on BSD for
each edge type.

(5) Determlne the relatlonship betueen bird species
conposition of the edge zone and that of the
adjolnlng habitats.

(6) Use the results of thls study to predlct the effects
of forest manag€tnent practices on songbl rd habitat
and BSD.

Scsca:

This study will examlne 3 aspects of the relatlonship betueen
songbirds and varlous types of forest stands and forest-clearcut edges.
First, the relatlonship betreen bird specles diversity (BSD) and foliage
helght dlverslty (FllD) wll'l be determlned. Secondr species-area curves
for each stand type, and species-length curves for each edge typer will
be constructed to determl ne rrml nlmum arearr requi red to I ncl ude most
specles. Thlrd, composition of the blrd communlty using edge habitat
wlll be conpared to that in each of the adJacent habltats. The results
of thls study will then be dlscussed as they relate to the effects of
forest manag€rnent practlces on habltat dlversity and songblrds.

Ersj-est-ltabts:

All field work has been completed. Four stands (softwood, hard-
wood' nlxedwoodr dfld clearcut)' ranglng from 40-64 ha, have been
censused and vegetation data taken. Four edge types (sofbrood-clearcutr
harduood-clearcutr mixedrood-clearcutr drd softwood-partlal cut) have
been censused ln both 1984 and 1985r ?Dd vegetatlon data taken. Each
edge type uas censused along 1000 m of the edger and ln a plot 250 m
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wide extending 25A m into each of the adjacent stand types. Data
analyses is almost complete and writing has begun.

Esf.sre-Elans:

Writing and analyses continuing; scheduied date of completion is
Decgnber 1986.

Forestry, as illustrated by thls 80-acre clearcutr
of Mal nef s economy and envl ronment. A stutly on the
types and edge on songbird cilverslty ls nearing
C. El'llott).

is an lntregal part
effects of forest

completion (Photo by



InrlesHgater:

Adrlssr,s:

Csenerrlars/
ProJeql
Suppofb: '

gh.lesglvgs:

Great Northern Paper
Mal ne Department of Inl and
Mal ne Cooperatlve Forestry
Malne Cooperative Flsh and

Fl sher'les and |{ il d] i f e
Research Unit
l{ll dl lfe Research Unit
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RESP0NSE 0F S0ISEIRDS At'lD SMALL MAMMALS

T0 GLYPFIOSATE- INDUCED HABITAT CHAI.IGES

J. Santlllo

l{. Brownr Chal rperson
Fl'lauro
E. Glanz
L. McOormack, J r.
B. Owenr Jr.

D.

P.
A.
hl.
M.
R.

(I) Determlne the effects of herblclde-lnduced
vegetational changes on specles comPosltlonr
densitlesr dltd dlstrlbutlon of breedlng bfrds.

(n Determlne effects of herbiclde-lnduced vegetatlonal
changes on the relatlve abundance and species collF
posltion of the small mamma'l conmunlty.

(3) Exanlne abundance of blrds and sma'll mammals in
relatlon to vegetation strusture and composition.

(4) Observe patterns in the resPonse of small mammals
and breeding birds to herbiclde treatment over a

range of 1 to 3 years follorlng treatment.

Sgcne:

Herblcldes are common'ly applied to regeneratlng forest stands in
Malner to release softuood seedllngs fron undeslrable ccrnpetitlon wlth
declduous trees and shrubs. When properly appl ied, herbicides are not
toxlc to wlldllfe; hweverr they do have a potentlal effect on wildllfe
through habltat modlf icatl on.

There have been a fer studies investlgatlng effects of herbicide
appllcatlon for forest managenent on the habltat quallty of wildllfe
speciesr and nore have been conducted in the intensfvely managed spruce-
flr forests of the northeastern Unlted States. Thls study ls deslgned
to determlne the effects of habltat changes resultlng fron treatment of
clearcuts ulth Glyphosate (Roundup) on songblrds and smal'l marmals"

ProJeci-SSEIns:

The secondr and flnalr year of fleldvork uas completed in 1986.
Slx study sltes ln northern Maine represented a range of years following
herbfclde treatment from zero (control) to 3-years post treatment.
Treatments studled ln 1985 rere untreated controls and 2-year post
treatment sltes. Treatments studied ln 1986 were controls, I-year post
treatmentr aod 3-year post treatment s{tes.
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Songbirds were censused for two breedlng seasons. Preliminary
results lndlcate lwer blrd densltles on herblclde-treated areas. The
dlfference seemed related to how much area of the treated sltes tras
mlssed durlng herblclde treatment.

Small mammals were trapped durlng July and October of both study
years. Small mammal captures were hlgher on untreated clearcuts than on
treated clearcuts. Total numbers sesn to be reduced for at least 3
years follwlng treatment wlth herbicldes. The abundance of songblrds
and small mammals ls being compared to dlfferences in structure and com-
posltion of vegetatlon on treated and untreated sites.

Future_PIAILS:

Ana'lysls of data ulll be completed by December 1986. Thesis and
manuscrlpts are scheduled for canpletlon by May 1987.
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THE EFFECT OF BLUEBERRY MAI.IAGEMENT ON THE

NESTING ECOLOGY OF BLUEBERRY BARREN AVIFAUNA

Inyesilsdqr: P. D. VickerY

34yl5or5: M. L. Hunter, Jr. Chalrperson
P. Brqn
l{. Glanz
G. Jacobson

CqaPenf.a.cs/ The Nature Conservancy - Malne Chapter
ProJegl
Sugnart:

- Northeast Reglonal Office
Mai ne Audubon Soclety
Malne Pestlcldes Control Board
Massachusetts Audubon Society
Coastal Bl ueberry, Inc.
Dupont

(1) Identlfy the specles compositlon and relative
abundance of birds found nesting on blueberry
barrens I n southern Mal ne.

Q) Identify the vegetatlonal requlrsnents of blrds
nestl ng on bl ueberry barrens.

(3) Detennlne the impact of blueberry management on
the avlan community nesting on these barrens.

Oblesilves:

Scane:

Though bl ueberry barrens comprl se a rel atl vel y smal I part of
Malnets total dcF€ag€r these areas form a special ecosystern with a

dlstlnctlve breedlng avifauna. Blrd I lfe has co-exlsted wlth blueberry
managalent for many decades. Recent introductlon of the herblclde
hexazlnone (Vel par) on bl ueberry barrens may alter the vegetation
sufffclently to have a detrlmental affect on birds nestlng ln this
ecosysten.

The Kennebunk Blueberry Barrens support a gnallr but unique group
of breedl ng bi rds. These I ncl u de u pl and sandpl per, horned I ark'
bobol I nkr eas;tern meadowl arkr vesper spdrror{r savannah spitrotrr and
grasshopper sparrou. The latter specles is consldered a rare nestlng
blrd throughout Neu England and 1s experienclng slgnlflcantr long-term
decl I nes throughout lts range. The Kennebunk Bl ueberry Barrens supports
the second largest grasshopper sparrou populatlonr some 30 pa{rsr
presently known ln Nq England.

EcoJ-eci-ltetgs:

Thls study has examlned nestlng densitles and specles dlverslty in
relatlon to blueberry managenent. Permanent study plots uere
establlshed ln 1984 and monltored ln 1985 and 1986 to measure nesting
dlverslty and denslty under dlfferent managsn€nt practlces. Ccnmerclal
blueberrles are harvested or burned ln alternate years. Study plots
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uere placed ln both productlon-year flelds and ln nofFproductlon (burn
year) flelds. Nesting densities of four specles (grasshopper sporrotrr
vesper spdFrour bobolinkr and eastern meadowlark) were slgnlficantly
greater on blueberry flelds not treated wlth herbiclde. Interestlngly,
species dfverslty did not appear to decl lne ln herbiclde-treated
preferences wlth vegetatlon structure.

future-Plans:

Data analysls wlll contlnue and a M.S. thesis wlll be comp'leted in
December 1987.
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EFFECTS 0F ACID PRECIPITATI0N 01'l DISTRIBUTION 0F FISHES
IN LAKES OF THE NORTHEASTERN UNITED STATES

J.ovesilsatarc: C. M. J agoe
S. J. Pauwel s
C. Fay
T" A. Halnes

Advlsors: T. A. Halnesr Chairperson (for Jagoe and Pauwels)
J. R. Morlng
K. E. Gibbs
M. L. Hunter, J r.
J. D. McCl eave
S. A" Norton
B. D. Sldell
G. La0rolx

CseperaLars/
Prqiegt U.S. Flsh and t{ltdlife Servlce - National Fisheries
S!p.U$t: Contamlnant Research Center' Columbia, M0.

OtrLeclJyg: Analyze levels of acidlty ln waters of northern
New England and related water chemlstry to
dlstrlbution of flshes.

Scone:

Acid precipitation is of particular concern ln New England and
elsewherer glven the negative impacts of such acldity on fishes and
other aquatlc I lfe. Speciflc sampl lng sltes have been establ ished to
monltor rater qua'llty and fish populatlons.

A survey was conducted of 226 headwater I akes and I ow order streams
'ln the slx ner England states. Acldlc surface waters (pH<5) occurred in
every stater wlth 85 of the waters severely acidified, and 2% with PH

levels (6. It uas found that a substantial portlon of the headwater
lakes and lq order streams in New England are vulnerable to
acldiflcatlon. As a result, a long term monltorlng program (LTM) was
establlshed at a slte in Malne in Ostober L982. Water quality ls monl-
tored on a regular baslsr and flsh populatlons are sampled once each
!€it"r at the tlme of the fall overturn. Intenslve studies of stream
flshes' a sub-projectr are deslgned to measure speclflc changes ln
fishes at dlfferent llfe stages -- partlcularly eggs and alevins in
slx study stredns.

Erojsstltrtls:
l{ater qual lty data for the long term monltorlng project are

currently belng analyzed for I985r but the number of flshes collected ln
lakes lncreased from 1983 to 1985 for all lakes save one. t'lost of these
addltlonal flshes were mlnno specles.
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Conslderable work was completed on the stream fish proJect in 1986.
Floatlng flsh cages were constructed and installEd after'lce out in flve
of slx study streams. Each cage was stocked wlth 50-60 age I Atlantic
salmon and monitoredr though vandallsm was a problem. Eggs and alevlns
of Atlantic salmon were samp'led from artlflclal sparning redds' though
results wlth brook trout were generally a fallure. Survival to hatching
ranged from 7 to 48fl , and survlval to emergence ranged from 5 to 6%.

W6ter samples rrere collected fron the stream project every 3 to 18
daysr wlth the louest pH levels occurrlng shortly after sprlng snowmeltr
ln March. LEvel of pH ranged from5.49 to 6.35 in the six streams in
Marchr and reached 6.20 to 6.79 by June.

All requlrsnents for the degree of Master of Sclence (Zoology) were
completed by Stanlslas Paurels ln December 1985. An abstract of the
thesls follors:

Thls research examlned the posslble effects of acldlty on the
number of flsh specles 1n22 selected lakes In Malner ranglng ln pH from
4.4 to 7 .0. Three I akes had pH<5.0 and contai ned no flsh. The
remalnlng 19 lakes were pH 5.4-7.0 and contalned one to nlne specles of
flsh. Brook troutr golden shiner' and white sucker were ublqultous, but
cornon shlner and creek chub were absent from lakes rlth pH less than
6.0 and 5.9, respectively. The flshless 'lakes dlffered from the others
prlmarlly wlth respect to water chqnlstry varlables related to acldity,
1.e., pH' alumlnum concentrationr and dlvalent cation'concentration.
The lakes that contalned flsh dld not differ In respect to these vari-
ables. For these lakesr the factors most, related to number of f'lsh
specles seem to have been habitatr quantltyr and dlverslty" Cl uster
analysls ldentlfled two dlstlnct fish specles groups - depauperate and
cyprlnld-sucker -- but multlple cmparlson analysls falled to relate any
measured chgnlcal or physlcal varlable to these fio groups. Lakes in
the depauperate group tended to be deepr and the lack of flsh specles ln
these lakes may have been the result of low productlvlty coupled ylth an
absence of extenslve I lttoral areas.

Itrt.ttte-Plans:

The proJect has been funded for the second and thlrd year of work.
Artlflclal sparnlng channels wlll be constructed and operated on Baker
Brook. l{ater qual lty and flsh growth estlmates wlll contlnue.
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COI'ISTRJCTION AID EVALUATIO.I OF HABITAT SUITABILITY INDEX rcDELS
FOR JUVENILE ATLAI,ITIC SAL]'4ON AllD OTHER COLDIJATER FISHES

Jnveetigiltor: J. G. Trlal

Advlssrc: J.
J.
h,.
T.
J.

G. Stanleyr Chairperson
R. Gil bert
E. Gl anz
A. Hai nes
B. Dimond

Cpqgerntgr: J. R. Morlng

Cgopelglo.cs/ Malne Cooperatlve Flsh and l{il d'life Research Unit
Pfqlegl U.S. Flsh and Wildllfe Servlce - Western Energy
StCIne.et: and Land Use Teamr Ft. Collinsr C0.

ObJecllvs: Develop a Habltat Sultabllity Index (HSI) mode'l for
Juvenlle Atlantlc salmon and test that model and other
HSI models for brook trout and other specles of stream
flshes.

Scope:

The U.S. Flsh and l{lldllfe Service has developed the Habitat
Evaluatlon Procedures (HEP), lncludlng HSI modelsr to assess lmpacts of
water resource development projectsr management alternatlvesr and other
uses. A key assumptlon of HEP is that quality of habltat can be
expnessed as an index that ls dlrectly proportional to potentlal
carrying capaclty. HSI models provlde the means of calculatlng an lndex
of habitat qual lty.

The model developed for Juvenile Atlantic salmon is mechanisticr
uslng Suitabillty Index (SI) curves to represent the relatlonship
bebreen measur€ments of habitat (e.9.' dissolved oxygenr water veloclty'
pH) and habltat quallty. These SI are then cqnblned mathematlcally lnto
llfe stage cornponent indlces and flnally lnto a specles HSI. At each
step ln the modelr there are assumptlons about how habltat varlables
affect potentlal carrylng capaclty and hq varlables interact to
determlne potential carrying capaclty. Tests of models include tests of
assumptlons made fn constructfng SI curves, calculating 'l ife stage
conponents and flnal HSI. Tests also conpare the specles and ccrnponent
HSI values wlth populatlon data to evaluate the perfonnance of the model
as a whol e.

Pcqlsstltailts:

The Atlantlc salmon HSI model for stream stages of the specles as
well as three other specles have been conpleted and publlshed. A test of
overall mode'l performance for brook trout, Atlantlc salmonr blacknose
dace' fallflshr and ccrnmon shlner has been conpleted and publlshed.
Based on thls testr the Atlantlc salmon model has been revlsed and sent
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to Interested Flsh and |{lldllfe Servlce and state blo'loglsts. Habltat
measursnents for LZ sltes ln the St. John Rlverr Canada, have been
collected as a flnal test of model performance. The overall performance
encourages the reflnsnent and use of models In the conte:ct, for rhich
they rere developed.

Fufu rs-Plils:

Preparatlon of a dlssertation is in progress.



lnvestlgaf.ers:

Cgggecrtars/
PreJssl
Sttlnffl:

ObjestJyss

J.
G.
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EFFECTS OF SEDIMENTATION ON STREAMS

R. Morlng
C. Garman

Malne Land Use Regulatlon Cqnmlssion

Prepare a discussion paper on the potential lmpacts
sedimentation on streams and aquatic resources, and
prepare a llterature revls and research agenda for
future studies.

of
to

Scsne:

Sedlmentatlon in strears is a concern to aquatlc blologists ancl

land managers. Sedlment frqn logglngr road constructlonr and other
forms of land dlsturbance can causE flsh mortallty and have adverse
Indlrect lmpacts on flshesr invertebratesr and water quallty. This
project entalls preParatlon of a report summarlzlng the impacts of
sedlmentatlonr and outllnlng the potentlal research proJects necessary
for supplylng needed lnformatlon to management agencies.

Pro.lecl5ieLss:

A draft Discusslon Paper has been submltted to the Land Use

Regulatlon Ccnunlsslon and a dlscusslon meetlng wi'I1 be held shortly wlth
the Stream Commlttee. Preparation of the Flnal Report' incl uding
I iterature survey ls undemay.

Future Plins:

A draft and Final Report rlll be submltted to the Land Use

Regulatlon Colunlssion ln January 1987.
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Informatlon on the
water qual lty is
Abover a biologlst
uatershed (Photo by

lmpacts of sedimentation on
belng synthesized to assist
ls welghing and measuring
J. R. Morlng).

aquatlc organl sms and
land managers in illalne.
fish ln a disturbed
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NUTRITIONAL AI.ID 'IHERI4ODYNAMIC ASPECTS OF

THE ECOLOGY OF BLACK DUCKS WINTERING IN MAINE

lnresi.lgaf.or:

Adylss-cs:

Coapemiars/
ercleci
Su[qrf:

Ohjesilves:

J orde

0wenr Jr., Chalrperson
Brqn
Kllng
Longcore
Vietti

D. G.

R.
P.
L.
J.
M.

B.
l{.
J.
R.
A.

College of Forest Resources -- Hatch Act Funds
Malne Department of Inland Flsherles and l{fldllfe
U. S. Fl sh and l{11 dl lfe Servlce

(t) Determlne if the mlcrocllmates of roost sltes
influence black duck use and energetlcs.

Q) Examlne the nutrlent content and true metabollzable
energy of foods selected by wlnterlng black ducks.

(3) Determlne the relatlonshfp between speciflc dynamic
asblon and thermoregulatlon.

ProieclSiatqs:

All requirsnents for the degree of Doctor of Phllosophy (in l{l1d-
life) uer6 completed ln May 1986. An abstract of the dissertatlon
fol I orys:

Causes of the 20-year decline of the continental population of
black ducks (Ams nr.bripes) have focused prlmarfly on the breedlng
grounds; however, there ls an urgent need to investtgate probable causes
affectlng thelr survlval at wlnterlng areas. Wlnter ecology of black
ducks along the central coast of Maine ras examlned between L9E2 and
1985 by focuslng on the relatlonshlps betueen habltat use and the
thermodynamlcs of mlcrocllmates, true metabollzable energy and nutrlent
content of winter foods, and heat of dlgestlon and thermoregulatlon.

Durlng winter the selectlon of mlcrohabltats by black ducks was
important ln reducing heat loss from rlnd and maxlmlzlng the heat lnput
from solar radfatlon durlng the day. Black ducks used shorellne rest
sltes uhen solar rad{atlon ras avallable durlng the day but preferred to
svlm ln open water durlng the night. l{,easurqnents of microcllmates at
rest sltes Indlcated that small dlfferences ln mlcrocllmate had a maJor
I nfl uence on energy transfer' behavlorr foragi ng strategyr and
distrlbutlon of black ducks durlng wlnter.

Animal foods accounted for 96 percent of the dlet of bl ack ducks
and conslsled prlmarlly of perlwlnkles (Ll3torha spp.r blue mussels(Stt.tltu edulls)r gohmdpus (Gamanrs ggeenl.c[s), and soft-she'l'l clams
(Uya arenafla). Proxlmate analyses and force feedlng trlals lndlcated
that the metabollzable energy obtalned from these foods by captive black
ducks uas I nf'l uenced by the type and I eve'l of food I ntake. True



42

metabolizable energy of black ducks before and after feedlng lndlcated
that the heat of dlges:tion or speclflc dynamic effect (SDE) was compen-
satory for thermoregulatlon. Eartinorms reduced the energy requlred for
thermoregulatlon by approxlmately 50![. Black ducks had a metabollc
rhythm of thermogenesls that cycled at 15 to 20 mlnute f ntervalsr
lncreased in frequency when food was dlgestedr and then returned to pre-
feedlng rhytfm patterns. The SDE and nutrlent content of foods suggests
that anlmal and plant dlets of uaterfor'l have lmportant impllcatlons on
foraglng strategles and survlval durlng wlnter and on reproductive
success durlng the breedlng season.
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BEHAVIOR Al'lD HABITAT USE 0F COMtl0N GOLDENEYES l{INTERII,IG IN MAINE

Inireg3lga3or: D. R. Eggeman

Advisgts:

Ceeserrtgrs/
erqrccf
$rppcrj:

ghlecgtges:

P. h,. Broun, Chairperson
l{. E. Gl anz
hl. A. Hal teman
J. R. Longcore

Delta Waterforl and Wetlands Research Statlon, Manitobar
Graduate School, Unlverslty of Maine

(1) Examlne intraspeclflc dlfferences 1n habitat use.
Ql Conpare relatlonships between habitat and behavlor

of common gol deneyes among grouPs based oo S€Xr dg€r
and palred status.

Scoee:

Recent studles lndlcate that sex-ratios of common goldeneyes dlffer
dnong sites rithln study ar€as ln several areas of thelr ulnter range.
Researchers suggested that these local dlfferences in distributlon of
the sex€s may result frqn sex-speclflc dlfferences ln habitat
preferencer and fsnales were predlcted to be found in less harsh
condltlons. Thls study uas deslgned to cmpare characterlstlcs of
habttats used by common goldeneyes accordlng to seVage and palred
status. Thls study also lnvestlgates relatlonshlps between behavlor
and seVage and pal red statusr and examl nes the i nf I uence of
environmental condltlons on behavlor.

PnolqCi_Stttus:

The second fleld season was completed on 31 March 1985" Censuses
and behavlor observatlons were conducted ln rlverlner inland tldal and
coastal areas of central Malne. Sltes ln the study area were censused
regularly to determlne sex/age ratios and palrlng chronologles.
Behavlor observatlons rere made by focal-anlmal sampllng. Indivldua'ls
were obserued for l0-mlnute perlods, and behavlor ras recorded every 15
seconds. Durlng the bo fleld s€dsonsr 523 census slghtlngs'and 419
behavloral observatlons uere made.

Census and behavlor slghtlngs were plotted on large scale maps of
obseryatlon sltes. Habltat and cl lmatlc characterlstlcs of each
locatlon uer€ recorded. Water depth and substrate type rere determined
by returnlng to the sltes by boat ln Aprll and Mayr 1985.

Prellmlnary flndlngs Indlcated that the entire range of sex-ratios
ras unrelated to habltat and cl lmatlc condltlons. Horyeverr cl imatlc
condltlons assoclated wlth observatlons of 90[ or greater adult males
were dlfferent frqn cl {matic condltlons assoc{ated wlth obseruatlons or
LM or less adult malEs ln early wlnter" The mostly adult-male grouPs
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uere more often observed when tenperatures were wdlln€fr cloud-cover
lessr and wind speeds lower.

Esture-Elans:

Data are belng analyzed to determlne (I) relatlonshlps among
sex./age/palred status and habitat user and (2) behavlor and habitat use
of blrds of each status. Thesls rrltlng ls under way. Thls project is
expected to be conpleted ln Decqnber 1986.
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ECOLOGY OF MALE BLACK DUCKS ICILTING IN LABRADOR

Ievestlgtatar: T. D. Bouman

Adrtsgrs: P. l{. Brown, ChairPerson
R. B. Olen, J r.
J. R. Longcore
K. E. Glbbs

Cooner3tgrs/ Canadian f{11 dl ife Service
Pfqles-t Atlantic Flyway Cooperative Banding Program
Suppglt: U. S. Fish and l{il dl ife Servlce

Graduate School, Universlty of Maine

gLleCilses: (I) Investigate the ecologlcal requirgnents of
moltlng male black ducks by determfnlng: body
condltion changes durlng the wing moltr habitat
use by moltlng black ducksr and chronology of
the ring molt.

(n Obtaln informatlorr through banding, on the
harvest, winterlng, and breedlng areas of male
black ducks molting ln Labrador.

Sgqpe:

A maJor decllne in the black duck populatlon over the past 20-30
years has pronpted increased studles to examlne the posslble causes of
the decllne and to gather lnformatlon on the ecology of the black duck
throughout its life cycle. Informatlon on black ducks during the
moltlng perlod ls sparse. Only recently has extensive banding of ma'le
black ducks been conducted In the far northern areas uhere they molt.

The purpose of this study ls to collect baseline lnformatlon on the
ecology of male black ducks during the post-breedlng wing molt that will
help clarlfy the strategles used during thls stage of the llfe cycle,
and provlde bandlng data useful ln harvest management.

ProJesl-$trils:

Durlng the summers of 1983 through 1986, 1093 black ducks were
banded ln Okak Bay, northern Labrador. From 1984 to 1986r a total of
310 fl lghtl ess adu'lt mal e bl ack ducks uere captured by hand or
retrlevlng dogr and body relght and structural measurgnents were
recorded for each duck.

Durlng 19861 26 fllght'less male black ducks were radlo-marked to
obtaln lnformatlon on surrrlval, habltat use and movements while
fl ightless. Radlo-marked ducks were locatEd and slghtedr wfthout
flushlng the birdr at least ev€ry third dayr and approxlmate locatlons
determined more often. Three of the 26 radlo-marked black ducks were
kl1led by predators. All but 5 of the survivlng ducks rere captured
before they regalned fllght ablllty and radlo transmltters were removed.
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Whlle some black ducks remained relatlvely sedentaryr others travelled
several mlles on water and varled terraln.

future_Pl arE:

Data analysis will be completed durlng the fal1 of 1986 and thesls
wrltlng w111 be conpleted by spring of 1987.



47

HABITAT REOUIREMENTS AI.ID POPULATION TRENDS OF BREEDING

BLACK DUCKS IN SqJTH-CENTRAL MAINE

InYeEtlgntcr:

Adgissrs:

Cqepergia"cs/
Prolest
Support:

Ohject|res:

D. R. Dlefenbach

R. B. Oren, Jr., Chairperson
P. 0. Corr
hl. A. Ha'lteman
l{. B. Krohn
J. L. Longcore

College of Forest Resources, Hatch Act Funds
Malne Department of Inland Flsherles and f{ildlife
Malne Cooperatlve Fish and l{l'ldl lfe Research Unit

(1) Determlne the change in numbert s7z€t and
compositlon of wetlands slnce 1980 on the study
area ln south-centra'l Maine.

Q) Detennlne the number of breedlng palrs of black
ducks (and other vaterfowl specles) on the
study area.

(3) Develop a mathematical model of the se'lectlon of
beaver floages by breedlng pairs of black ducks
based on physical/chsnlcal/biol ogical character-
istics of the habltat.

(4) Attenpt to determlne if the restrlctlve harvest
regulatlons ln Maine and the Atlantlc Flyway for
black ducks has affected the populatlon on the
study area.

.ica0e:

Results of the Mld-sinter Inventory of waterfowl ln the Atl antic
Flyuay lndlcate that the black duck populatlon has decl lned
approxlmately 3tr per year slnce 1955. Restrictive regulations have been
establlshed to reduce the harvest by at least 25fr 1n the Unlted States.
Malre has established even more restrlsLive harvest regulatlons because
more than 65f of al'l black ducks banded ln Malne as fllghtless loullgr
that are shot ln their first huntlng season' are kllled ln Malne.

The 15I k# study area ls located in southern Dl>cnont and northern
Monroe tounshlps of south-central Malne. Thls ls 1n the northern
hardyoods-spruce ecoreglon and ls characterlstlc of 18fr of the b'lack
duckts U.S. breeding habltat. From the ffrst settlsnent In 1800 until
the early l900ts the area was an lmportant crop and tlmber produclng
reglon; hqever, as of 1975 only Lfr of the study area was classlfled as
actlve agrlcultura'l I and. The 1 andscape has a broken, diverse
appearance wlth much abandoned farmland rerrerted to early and mld-
successlonal stages.
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Wetl agd density on the study area is approximately 0.74
wetl ands/krf. In canparlsogr the prai rie pothole region has
approxlmately 8.0 wetlands/km'. The vater surface area/pond ranges from
0.10 to 60.46 ha (x=1.82 ha, 1980 data) wlth the largest wetlands being
ericaceous peatl ands.

An I ntenslve census of the bl ack duck breedl ng and nesti ng
populatlon was conducted by the U.S. Flsh and llildlife Service ln the
late 1970s on the study area along wlth an accurate documentation of the
wet'land habltat. Sunreys of waterfoul populatlons were conducted ln the
1960s by the Maine Department of Inland Fisheries and Wlldllfe ln the
san€ area. These data can be used to assess breedlng black duck
populatlon levels as related to changes fn habltat quantity and quality.
Thls provldes an opportunlty to callbrat'e black duck populatlon 'levels
to habltat changes' thus provldlng the posslblllty of evaluatlng the
effects of exceptlonally restrlctlve harvest regulatlons on breedlng
black duck populatlon levels.

prg.leclStntqs:

Durlng the flrst fleld season a census was conducted of the
breedlng palrs of waterfow'l and most of the wetlands were mapped. Inver*
tebrates and water samples were collected from three beaver pondsr
uslng several dlfferent technlquesr to develop sampllng methods for the
habltat sel ectlon model .

Prellmlnary results indlcate that the quallty of wet'land habitat
has decreased on the study dpsitr primarlly because the torynshlps have
been open to beaver trapplng. As a result of beaver trappfng' 7896 of
the wetlands with beaver ln 1980 are no longer occupled, and only three
beaver flowages created slnce 1980 are stlll actlve. The number of
breedlng palrs of b'lack ducks (35) ls sllghtly greater than ln 1980.
The wood duck populatlon is about the same (15 palr)' whlle the number
of hooded mergansers (I0 palr), Canada geese (3 palr), and mallards
(4 palr) has Increased. The census was conducted too early in the
sprfng to collect data on the number of green-wlnged teal and
ring-necked duck palrs.

.Enf,sre-El-ans:

Thls wlnter, lnvertebrate and water samples wlll be analyzed to
determl ne rhlch samp'llng technlques vl'll be most effectlve f or the
habltat selectlon model. Alsor the maPs of wetlands w111 be
planlnntered to determlne surface rater itgir slze' and other vetland
characterlstlcs for comparlson to L980 data.

In 1987' a second census of the waterfoul populatlon wll'l be
conductedr the wetland mapplng wlll be conrpletedr and data trlll be
collected for the habltat selectlon model. Conpletlon of the thesls ls
expected 1n December 1987.
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SURVIVAL, HABITAT USE AI.ID DISPERSAL OF

POST-FLEDGING BLACK DUCKS IN MAINE

&vestlsrtgrs: J. R. Longcorer Malne Fleld Statlonr R{RC
D. G. McAuley, Maine Fie'ld Statlonr Pi{RC

C. Frazer, Graduate Asslstant

CocPeratqrs/ U. S. Fl sh and t{ 11 dl i f e Serv I ce
Prqlecl - Patuxent l{1'ldllfe Research Center, (RI,RC),

SgnpqrS: Laurel r l0

QLles.Llues:

- Moosehorn National Wll dl ife Refuge (l.t{R)
Calais, ME.

(1) Estimate a survlval rate of hatchlng-year fqnale
black ducks durlng the non-huntlng perlod from mid-
August to October Ist and for the perlod untll birds
I eave Mal ne.

(n Determlne habltat use' blrd movementsr frqn the
Refuge and palrlng actlvity durlng this post-
fledging perlod.

(3) Determlne changes ln habitat user if they occuFr
after huntlng season opens October lst and untll
birds mlgrate ln late Decqnber.

Sco&e:

The black duck population has declined drastically over the last 30
years. In an effort to ascertaln the reasons for thls decllne there has
been an lncrease in research on black duck ecology. Informatlon on
survlval and the relative lmportance of speclflc causes of mortallty'
partlcularly of young ducksr ls lacklng.

The purpose of thls study ls to determlne survival of post-fledglng
black ducks ln the fall' rlth particular emphasls on determinlng the
extent of natural mortallty. Radlo telenretry wlll be used to determlne
survlval. Thls technlque also allows for the gatherlng of information
on other aspects of black duck ecology such as habltat use and dlspersal
of ducks from natal areas.

Prsiecl-Slrtus:

Survlval rate estlmates for 14 young females monitored ln 1985
declfned as the season progressed: Septenber, .9253; 0ctober' .9203,
November, .6708. The overall survival rate for the 92-day Perlod was
.6258t but because the survlval rate for one period was substantlally
louer than the crther 2 ratesr lt uas approprlate to calculate fall sur-
vlval as the product of the 3 perlods, whlch equal s .57L2.

Future Plans:

In the current fleld season (1986), 67 black ducks were equlpped
wlth radlo-transmltters ln early September and are nq belng tracked
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dally. Data on movements and habltat use and palrlng status are being
collected. No birds have dled through October 14th. Nearly 20f of the
blrds are uslng habltats in New Brunsrlck where the hunting season
opened October lst. A final fleld season in the fall of 1987 will
conclude the study.

A M.S. Theslsr a flnal report and several technlcal papers wl11 be
prepared In 1988.
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FEEDIIG ECOLOGY OF NORTHERN PINTAILS, AMERICAN t|lIGEON, AND

LCNG-BILLED DOilITCI{ERS AT THE SEL/${IK NATIONAL I{ILDLIFE REFUGE, ALASKA:

POTENTIAL EFFECTS OF I,OSOUITO CONTROL

Invesil.gator: L. A. DeBruYckere

A.dvlssrs: P. l{. Brownr Chal rperson
l{. E. G'lanz
K. E. Gibbs
J. R. Longcore

Cgapgr3f.arc/ U.S. Fish and l{lldlife Servlce
.etqles.t. - Selaulk Natlonal Wlldlife Refuge, AK.

Sunpgrl: - Reglonal Office, Anchorage AK.

Ohjecllves: (1) Determfne the diets of northern plntalls'
Anerlcan w igeonr and 'l ong-bi'l I ed dou ltchers
durlng the breeding season.

(D Determlne the spatlal and temporal
dlstrlbutlon of foods consumed by the
above species.

(3) Make management recommendations on the use
of Baclllss LhurLoglensls lsrae-Lenrls i n
Alaska based on the food habits of three water*
bird specles breedlng on the tundra.

Scspe:

Blackflies and mosqultoes are considered pest species in many

zoogeographical reglons because of their role ln disease transmisslon
and the effects of mass bltlng on man and llvestock. The potentlal
exlsts to spray BacilLns Lbutl4len.Els lsrae-Ien:ls (BTI) ln tundra areas
of Alaska to control dlpteran populatlons. BTI reduces blackfly,
mosqultor and chlroncrnic populatlonsr al'l three of whlch are potentlal
food sources for adult and juvenile waterbirds breedlng 1n these areas.
The purpose of thls study ls to assess the potentla'l effects of BTI use
in tundra reglons of Alaska based on the food hablts of waterbirds
breedlng there.

PColqCt ltirtus:

The flrst fleld season ras conducted from May through July in 1985"
Elghty-one adult and Juvenile waterbirds were collected for food hablts
analysls. All blrds and thelr Internal organs were welghed to determlne
changes in body condltlon through the breedlng season and to correlate
food hablts rith reproductlve status. Sklns of adult ducks rere
preserved for 'laboratory analysls of molt to correlate body condltlon
wlth molt cycle.

Physlcal factors of the wetlands where blrds were collected were
measured Including water temperaturer water depth, and dcrn{nant
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vegetatlon present. Core and sweep samples were taken where birds were
feedlng to determlne the relatlve avallability of bottom dwelllng and
nektonlc lnvertebrat€s. Invertebrate emergence traps Yere used to
collect energlng adult insects frcrn three wetland types throughout the
field s€ason for purposes of fdentlfylng dlpterans to the specles level.

Eutlrre-glans:

Data have been prepared for analysls and suminary. Analysis of the
data has begun and will be cmpleted ln Decqnber 1986. The final report
will be completed ln May 1987.



53

HABITAT STJITABILITY INDEX I,ODEL FOR THE AMERICAI.I EIDER

rnves;tigif.e.Esr A. K. Blumton
R. B. Oren' J r.
h,. B. Krohn

CoonerEters/
Proj ect
Slpnort:

U. S. Fish and t{ll dl ife Servlce
- Natlonal Wetlands Research Center,

S'l ldel l, LA.

ObJectLVSU: (1) Develop a nesting Habltat Sultablllty Index for the
Anerlcan elder.

(n Fleld test key varlables ln the model.

Scope:

The common elderr a sea-golng duckr ls found near offshore shoa'ls
and lslands around the rorldts northern coasts; hceverr Malne supports
the only major breedlng popu'lation of the elder duck ln the lwer 48
states. Cruclal to the eiderts life cycler the lslands of Ma{ne are
belng subjected to lncreaslng recreatlonal and coasta'l developnents
creatlng potentlal dlsturbances to elder breedlng colon{es. Durlng
recent years lnterest ln the elder has lncreased both ln terms of
vferlng and huntlng.

A need exlsts to document the species-habitat relationshlps to
estlmate lmpacts of development on this rlldllfe resource. The Habltat
Suitabllity Index (HSI) model being developed is a measure of the
quallty of the nestlng habltat and lts capaclty to support the eider.

ProJ qCt $tirlus:

An I nitlal model was devel oped and revlwed by blol ogi sts know-
ledgable of elder ecology In Malne. Comments frcrn these biologlsts rere
lncorporated Into the draft model submltted to the U.S. Fish and
l{fldllfe Servlce (FWS) for revlew In August 1986.

Futu'e Pl AnS:

The HSI model ls belng revlewed by the FWS. Val ldatlon of the model
(l.e.r d cofipdrlson of model output of Malne lslands of varlous breedlng
elder densltles ls undervay). Infonnatlon frm both the revlew and the
valldatlon wlll be used ln the flnal product. Ccrnpletlon of the HSI
model for breedlng Amerlcan elders ls scheduled for March 1987.
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As hunter interest ln sea ducksr especially
lncrease, better information is needed on
actlvltles on coastal habltats (Photos by ltf. B.

ei ders, conti nues to
the impacts of human

Krohn ) .
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Inyestigafor:

Adylsprs:

Coo$rratoCS/
ProJect
Sucnc.ct:

-0b.iectires:

Mal ne Department of Inl and' Endangered and Non-game
Malne Cooperative Flsh and

Fisherles and |{lldlife -
ul f l d'l lf e Grants Program
l{ll dl ife Research Unit
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NIGfiIIHA{KS AT THE UNIVERSITY OF MAINE, ORONO

V. Marzllli II

E. Gl anz, Chai rperson
B. Krohn

hl.
l{.

(1) Examlne the sultablllty of roofs surfaced wlth
black rubber versus tar/gravel for nestlng
nl ghthauks.

(2) Test a ground census procedure by comparing the
number and locatlon of bo<rnlng male nlghthawks
censused fron the ground to actual nest sites.

SseDe:

Flat-topped roofs at the Unlverslty of Malner and elsewherer
provlde nestlng habltat f or common nighthawks (ChordelLes mlnqr).
Nighthauks are typlcally seen ln the northern part of their range from
mld-May through early Septemberr dt dusk and daun prlmarllyr dartlng and
dlvlng erratically in pursult of flylng inseqts. Males can be observed
throughout the sumner dlvlng (boomlng) above potential nest sltes. A

L976 study provides an estlmate of the populatlon size and breeding
success on the 0rono campus and serves as a basls for cmparlson. 0f
special concern ls the effect that replaclng tar/gravel roofs wlth black
rubber surfaces wlll have on breedlng nlghthawks. Slnce 1981' 19
rubber-surface roofs have been installed on campus and there appears to
be a natlor-ylde trend favorlng the use of rubber on ner and replacement
flat-topped roofs. The lmpact of this trend on nestlng nighthawks is
unknofn.

Proj ect_Stq:lus:

Field work began ln ear'ly May 1986 and intenslfled on May 19 wlth
the sprlng arrlval of nlghthawks on cdnpus. A mlnlmum of slx adult pairs
were identlfied wlth the use of a ground census and a systematic search
of all flat-topped roofs. Nlne nestlng attmpts were ldentif led. 0f the
66 flat-topped roofs on cifipusr 49 are tar/gravel and 19 are b'lack
rubber. 0f the 9 nests locatedr I were on tar/gravel and I was on
rubber. Thls latter rpst ras'located on 25 sq. ft. of gravel placed ln
the corner of a roof at the slte where nlghtharks nested durlng the 1985
Seasonr lmmedlately prlor to the replacement of the exlsting tar/gravel
roof ulth rubber. Data gathered durlng the flrst season lndlcate that
rubber surfaces are unsultable for nesting and that the nesting
populatlon uas approxlmately the same slze lt was ln 1976.
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Three of the nlne nesting attempts were successfulr producing flve
chlcksr two of uhlch f'ledged ln mid-August. Eggs fron the remainlng slx
nests dl sappeared durl ng I ncubatl onr I nc'l udi ng tuo repeat nesti ng
attenpts apparently by the same blrd on the same roof.

Euf.srs-Pl-ans:

The study wlll contlnue in May 1987. Nests wlll be monitored to attempt
determlnlng the causes of egg dlsappearance. Systematlc around census of
boomlng males wlll be compared to the actual number and locations of
nests to evaluate the effectlveness of censuslng breedlng nighthawks
from the ground. Four of the elght roofs used ln 1976 for nestlng have
been converted frqn gravel to rubber. Conslderatlon ls belng glven to
p'laclng gravel patches on these four rubber roofs in an effort to
provlde sultable nestlng habltat. [bnltorlng wl'll contlnue on al] flat-
topped roofs to determlne nestlng attarpts and success by surface types
(1.e.; tar/gravelr rubber rlth gravel patchesr and rubber wlthout gravel
patches).
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AMPI{IBIAI'IS, REPTILES AID SMALL MAIII4ALS OF MAINE'S PEATTAI.IDS

InrlesSlgatgJ: S. S. Stockwel I

Advlsers: M.
R.
h,.
J.

L. Hunter, J r. ' Chal rperson
Davls
GI anz
Longcore

Cqapefrlars/ Maine Department of Inland Fisheries and ltl|lldllfe
eEqLeCl Signal Fuelsr fnc.
Slg.pg.trt: Malne Chapter of The Nature Conservancy

Mafne Land Use Regulation Ccrnmlsslon
Malne Department of Envlronmental Protectlon

Oh-iegLlves: (1) Identify those specles of small marunals, and
reptiles and amphlblans that inhablt Malnets
peatl ands.

Q) Ouantlfy the relatlve abundances of these
specles to peatland vegetatlon and hydrology.

(3) Determlne whether larger commercially
valuable peatlands dlffer ln thelr ilvaluen to
wll dl lfe frcrn smal ler norFcommerclally valuable
peatl ands.

Prsiecl5tatss:

Al I requl rements for the degree of
Management) were completed ln Decmber
fol 1 ovs:

Master of Science ( in Wll dl lfe
1985. An abstract of the thesis

Anphiblansr reptllesr and small mammals rere captured in nlne Malne
peatlands uslng drlft fences and plt traps. Animals were trapped in one
example each of seven types of vegetation in 1983r dod ln three examples
each of elght types of vegetatlon In 1984. Traps were operated from
Aprl'l to September.

In 8,733 trap nlghts (TN) 2,182 lndlvlduals of 13 amphlbian and I
reptlle specles were caught. Anurans represented 9476 of all capturesr
salamanders 5%, and snakes <M. Specles rlchness ranged f rom 5-I0 per
vegetatlon typer and evenness was generally lor" Eana sylvailca was the
most abundant specles in flve vegetatlon types and composed 59S of a'|1

captures. 8Am c]38lfiilns uas the most abundant specles f n two
vegetatlon typesr and the second most abundant specles |n four typesr
conposing 29fr of all captures. Average capture rates of each specles
ranged from 0.1 to 146.8 per 1000 TNr and average capture rates ln each
vegetatlon type ranged frqn 95 to 490 per 1000 TN. Juvenlles consti-
tuted 82S of all capturesr and were most abundant in July and August.

In 8,733 trap nlghts, 822 small manmal s of L2 specles uere trapped;
675 of all captures were Sonru -cfnergrs and 13fr uere l,aPus ntrdsgoltu.
Ten other specles each conposed 1-45 of al'l captures. Specles rlchness
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ranged from 5-ll per vegetatlon type. 59rex -glaersus and L hqdsgcl-us
were trapped in all elght types of vegetatlon, whereas other species
were trapped I n 4-7 types. Sorex cl-oeLegs was the most abundant species
caught In every type of vegetation except in shrub thlcketr where L
hudsqglus was the most abundant. Average capture rates of each specles
ranged from .07-6.3 per 100 TN. Dlfferences in capture rates and Per-
centages of captures among vegetatlon types were lor; at the extreme'
three tlmes as many small mamma'ls were caught in rooded heath as in
moss-Chtmgg.dtnhng. 0verall abundance and species richness were
negatlvely correlated wlth dlstance of trap slte frcrn the nearest
upland. Betueen Aprll and Septanber, the hlghest capture rate occurred
durlng August (18.4/100 TN; 36fr of all captures).
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FOX AI.ID COYOTE HOME RAI.GE USE IN RELATION TO

ARTIFICIAL SCENT MA,RKS

Engel hardt

Blssonetter Chai rperson
Gl anz
Krohn

J. A.
l{. E.
w. B.

Malne Department of Inland Fisherles and l{ildlife
Malne Cooperative Flsh and IJlldlife Research Unlt

Examlne the responses of free-ranglng coyotes
and red foxes to the placanrent of scent marks
withln thelr respectlve home ranges.

Erqlecf.sltils s

All requlrgnents for the degree of Master of Science (ln Wildllfe
Managenent) uere cqnplqfed ln August 1986. An abstract of the thesls
fol 1 ors:

The range expansion of coyotes (Cgnts latnans) Into Malne caused
concern among blologists and trappers about the posslbl'llty of negatlve
effeqts on the red fox (Url.ags Jul$s) populatlon. Researchers ln Malne
and elsewhere found evidence of spatial segregatlon between the two
speciesr suggesting avoldance of coyote-occupied areas by red foxes.
Scent marklng has been associated wlth terrltorial maintenance in both
species. The purpose of thls study was to determlne whether scent
(urine) marklng is the cue that stlmulates avoidance of coyotes by red
foxes.

A serles of 7 experimental scent-mark trlals was conducted. In the
flrst phase of each trlal the home range of a radlo-collared red fox or
coyote was determlned by lntenslve telenetry. In phase 2, water uas
dlstrlbuted through the home range to test whether human presence would
fnterfere wfth the subJectts movsnents. In phase 3' artificial scent
marks of coyote or red fox urlne were placed ln the home range.

The telemetry data for each trlal were analyzed to test the general
null hypothesls that hme range use did not change among phases. Flrstr
a clusterlng progran asslgned each locatlon to a partlcular reglon in
the home range. (Reglons refer to lntenslvely-used core areas and
e:tensively-used foraglng areas). The ir€or center of actlvityr and
usage of each reglon uere then conpared aflrlng phases. Followlng
reJectlon of the general null hypotheslsr a speclflc hypothesls was
tested conparlng the observed home range changes rlth those expected for
a partlcular reactlon to the experlmental scent.

Home range ube changed slgnfflcantly ln all 7 conpleted trlals.
Reglonal centers of actlvlty changed locatlon in at least 78.A of all
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between-phase conparlsonsr and usage of the reglons was dependent upon
treatment. Horeverr the changes could only be correlated wlth presence
of the scent ln 2 trials where adult male conspeclflc urlne was applied
to the hcxne range of a female yearling subject. In 4 trials where
coyote urlne ras applled to red fox home rangesr the home range changes
could not be attrlbuted to presence of the scent. In concluslonr coyote
scent marks alone are lnsufflclent to stlmulate an avoidance reaction by
red foxes.

Any area of sultable habitat not belng lntensively used by coyotes
can probably be used by red foxes. Red foxes can also us€ smaller areas
of habltat than coyotes. Although sme fox habitat probably utas removed
by coyotes rhen they colonlzEd the state (perhaps reduclng statewlde fox
densltles), there se€ms to be enough rqnalnlng to support a healthy red
fox populatlon.
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COYOTE DISPERSAL, MORTALITY, AID SPATIAL RELATIONSHIPS
WITH RED FOXES IN MAINE

Iallesilgltgrs D. J. Harrison

Adn-iss.cs: J. A. Blssonetter Chairperson
J. A. Sherburne
}{. E. Glanz
P. W. Brwn
h,. B. Krohn

Gecpemf'g-rs/
erqiegt Malne Department of Inland Fisherles and l{ildllfe
S.gppOrt: Malne Cooperatlve Flsh and l{ildlife Research Unlt

QLLes.t$Les: (1) Descrlbe the soclal factors Influenclng coyote PoPu-
latlons ln eastern Mainer lncludlng terrftory slze
and compositlon, territorial fldel ltyr and the
prevalence of non-terrltorlal adult coyotes.

Q) Evaluate the mechanlsms of juvenile coyote dlsper
sa'|, l ncludl ng ProPortlon snl gratl ngr and the di stance,
tlmingr dlrectlonr and sex-speclfic patterns.

(3) Determlne the effect of resldent coyotes on the
spatlal distrlbutlon of red foxes in eastern Maine.

Erelect.Sf.ltus:

All requlrsnents for the degree of Doctorate of Phllosophy (in
l{ i'l dl lfe ) were conpl eted I n August 1986. An abstract of the
dissertation follous:

Coyote (Cads lEtnans) dlspersalr mortalitlr denning ecology, and
spatlal relatlonshlps rith red foxes (Jtrl.ags Jlrl.aes) vere studled in
Malne durlng 198I-1984. Slxty-flve juvenile (< I yeor) coyotesr I adult
(> 2 years)-coyotes, and l1 adult (>l year) red foxes were captured and
ear-tagged. Forty-seven Juvenile coyotes, 8 adult coyotes and 1l adult
red foxes were equlpped wlth radlo co1lars.

Coyote pups began to move short dlstances from dens at 6-8 reeks of
age. The radlus and rate of pup movements lncreased rlth age: large
lncreases fron September to Ocbober in pup home range slzes ftL94*) and
movement rates (+59f) u€re assoclated wlth the breakup of the famlly
group and onset of dlspersal. Movements of PuPs stabl'llzed by 'late
fall; nelther thelr rates of travel nor thelr home range slzes were
dlfferent from those of adults by early wlnter. Predlspersal lone range
slzes were not dlfferent betrgen I Juvenile males (x = 43.0 km4) and 6

Juvenlle females (x = 45.0 km').

Dlspersal of Juvenlle coyotes began durlng late Septernber of thelr
flrst year. Peaks In onset of dlspersal occurred durlng October
Novsnber and durlng February-March. No dispersals vere fnltlated durlng
late Decmber-January. Tlmlng of dlspersal colnclded wlth perlods of
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hlghest lnter-family strife. Elghty-slx percent of pups (N = 36) dls-
persed durlng thelr first year of life; 10ffi departed prior to 1.5 years
of age. l,4ost coyotes conpleted dlspersal betueen I and 2 years of age.

Mlnlmum distance dlspersed averaged 94 km for 11 Juvenlle female
coyotes and 1I3 for 9 juvenlle males; dlstances averaged 98 km for 7
coyotes monltored untll completlon of dlspersal. There trere no dlffer-
ences (P > 0.10) between sexes ln the proportlonr timlngr or dlstance of
dlspersal. Coyotes hqned along thel r lnftial bearing of dlspersal
(P < 0.025)r thus they maximized distances frcrn natal areas. l{ater
barrlers deflected movements of dispersing coyotes and resu'lted in cotF
centratlons of dispersers adJacent to water features.

Del ayed dlspersal and pack formatlon have prevlously been
assoclated wltlr coyote populat{ons subslstlng on large food ftstts. Pre
domlnant flrst year dlspersal and lack of pack formatlon by coyotes ln
Mainer desplte hlgh use of whlte-tafled deer (Odocolleus yltglgliltuS)r
suggests that lor food denslties preclude delayed dlspersal and pack
formatlon ln thls populatlon.

Mortalfty uas documented for 57F of tagged Juvenile coyotes and
lndlcated that human causes uere responslble for 9% of documented
deaths. Tag recovery rates rere hlgher (P < 0.10) for coyotes aged 0.5-
1.5 years than for those ol der than 1.5 years. Based on tel enetry datar
annual survlval rates of pups frqn 6 - 58 weeks of age were 0.59. Sur-
vlval ras lfler among Juvenlle females (0.39) than among juvenile males
(0.93)r suggestlng that females were more susceptlble to human caused
mortallty. Slxty percent of pup mortallty rate was attrlbutable to
human causes. Annual survlval rate from 0.5 - 1.5 years was lower for
dlspersers (0.47) than for residents (0.74).

Annual hone ranges of 6 adult red foxeg averaged I4.7 km2. Fox
hme ranges uer€ equated to the 46.4 km' mean hqne range f9r I adult
coyotes by the relatlonshlp: Metabolic Hqne Range Sfze = km'lkg body
welght 0.87. Seventlreight percent of the dffference ln mEan hone range
slze betyeen coyotes and foxes was attrlbutable to greater metabol lc
requlr€ments of coyotes.

No fox captures (N = 11) occurred wlthin core portlons of coyote
terrltories desplte more lntenslve trapplng effort ln core portlons.
Hone ranges of foxes uere sltuated outslde of coyote terrltorles and
along boundarles betreen adJacent coyote groups. Fox home ranges uere
assoclated rlth water features; houeverr no use by foxes of lakeshores
or rlparlan zones wlthln coyote terrltorles uas observed. Interspeclflc
terrltoral lty betreen coyotes and red foxes 1 lkely resulted from lnter
ference conpetltlon and avoldance of coyote terrltorles by red foxes.
The presence of resldent coyotes llmlts the ava{lable habltat for red
foxes ln Malne. Smaller spatlal requlrqrents enable foxes to perslst ln
boundary areas and prevent thelr complete dlsplacement from reglons
occupled by coyotes.
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HoME RAIGE AtlD HABITAT USE BY [400SE IN NoRTHERN MAINE

J. Leptlch

R. Gllbertr Chalrperson
J. Matular Jr.
L. Mc0ormack

McIntl re-Stenni s
Malne Department of Inland Fisheries and Wlldllfe

(1) Examlne the summer home range characterlstlcs,
lncludlng slze and utll ization dlstrlbutlonr of
free-ranglng moose.

Q) Descrlbe 24-hour patterns of sunmer habitat
selectlon by moose.

(3) Descrlbe the characterlstlcs of moose calving
sltes ln Malne.

D.

J.
G.
M.

Prolecf-Status:

All requlrsnents for the degree of Master of Sclence (ln l{lldlife
Managenent) were cmpleted ln May 1986. An abstract of the thesls
fol l qs:

Sunner habltat selectlon by moose ln northern Malne uas examlned
durlng the summers of 1984 and 1985. Thirteen radlo-collared moose
(6M:7F) yere monitored frcrn late May to late August each summer. Moose
were monltored uslng ground telenetry durlng a1'l 24 hours of the summer
day and 1313 relocatlons uere obtalned.

Telemetry uas used to determlne the locatlon of moose calving
sltes. An lnitlal effort was made to descrlbe moose calvlng sltes in
Malre using a more quantltatlve approach than prevlously has been
attanpted. Ten calvlng sites were cqnpared to 20 randcxn sites. Step-
wlse d{scrlmlnant functlon analysls was used to select varlables that
best descrlbed the dlfferences betueen the tro groups. Slx varlables
were lmportant in dlstlngulshlng calving sltes from random sites. The
dlscrlmlnant functlon describ.ing slte dlfferences ls presented. Vallda-
tlon .of ttre mode'l by the Jackknlfed cl assiflcatlon procedure
dmonstrated that the model correctly c'lasslfled %.7% of the sltes.

Moose slnmer hone range slze was estlmated ln slx dlfferent uays.
Surmer hone range slze averaged approxlmately E square kllometers.
There uas no detectable dlfference betreen the hane range slzes of bulls
and cowsr and conslderable lndlvldual varlatlon was evldent. Plots of
hcrne range boundaries lndlcated both summer hme range fldel lty and
extenslve werlap of the hqne ranges of dlfferent lndlvlduals.
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Summer habitat selection was found to vary by both sex and tlme of
day. Fsnales generally used lowland forest types more than ma1esr and
ln greater proportlon than rould bE expected frcrn avallablllty. Cut
areas rere also more {mportant to fqnales than to males. Converselyr
males used upland forest types more than fqnalesr and in greater Prr
portlon than uould be expected from avallablllty. Males and fqnales
both used aquatlc arsas ln proportlon to their avallablllty.

The use of softyoodr cut-orerr and aquatic cover types was found to
vary tmporally on a dally basls. The patterns of dally variation in
cover type selectlon Indlcate that thermal cov€rr food availablllty' and
perhaps avallable llght may all play roles ln determlning the dally
patterns of covEr type use.
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SYNERGISTIC RELATIONSHIPS AMOIG IMPORTAIT I{INTER FORAGES

OF WHITE-TAILED DEER

Insesilgaf,or:

Advlsors:

Cooneraf.grs/
eraJecl
$upport:

0llectJ.ues:

J. A. Jenks

D. M. Lesller Jr., Chalrperson
R. B. Orenr J r.
B. A. Barton
G. J. t4atu]a

McIntl re'-Stennl s

(1) Determlne lf synerglsms exlst among lmportant
wlnter forages of whlte-tal'led deer uslng J.n

J-ttfg dl gestl on.
(n Determlne uhether certaln winter forage

cmblnatlons can decrease rumen turnover tlme in
captlve whlte-tall ed deer.(3) Determlne rumen protozoa numbers ln captlve
whlte-talled deer on known wlnter dlets.

ProieqLStaius:

All requlrgnents for the degree of Master of Science (in lilild'life
Managenent) yere conpleted ln Aprll 1986. An abstract of the thesls
fol I or s:

Synerglstic relatlonshlps among lmportant wlnter forages used by
yhite-talled deer (OdOCgllslrs virglllglgS boredts) ln Malne were
examlned wlth passage rate estlmates and ln vltro dlgestlons. Eight
captlve uhlte-talled deer fauns were malntalned on wlnter dlets from 15

January to 3L March 1985 to determlne passage rate of dlgesta. Diets
uer€ formulated contalnlng equal portlons of whlte cedar (IbtlJa
oggtdenteltg), balsam ffr (Ables balsanea), eastern hmlock (Isttgg
ceneden5ls)r and mlxed spruce (Plc€ sCA.). Dlets also contalned a

llchen component (lJgoeg spp. and EgenLlg lEtsgnarPha) of 0, 5, 15, and
25fi. Four trlals yere condusLed rlth 4 deer per trlal. Fawns vtere ran-
domly asslgned to I of the 4 dlets for a 9-14 day pretrfal period to
allor for conflnqnent effects and fed approxlmate'ly 30 g of conlfers (7-
8 g/specles) that had been labeled with ytterblum ch'lorlde (YbCl?'6H?0)
(x blndlng afflnlty = L264 ug Yb/g Di4) as part of thelr dally Fatl6n.
Feces were collected for 120-168 hr post doslng and subsamples analyzed
for Yb uslng atcrnlc absorptlon spectrophotometry. Total mean retentlon
tlme (TMRT)r oF the average tlme a partlcle of dlgesta rsnalns ln the
gastro-lntestlna'l tractr was not slgnlffcantly dlfferent among d!9ts
contal nlng dlfferent proportlons of the I lchen component (f>0.05).
However TI,ET uas correlated wlth dry matter Intake (P<0.01)r aveFa$€
mlnlmum dally temperature (P<0.01r apparent dry matter dlgestibll lty
(P<0.025), and welght loss (kg/day) (P<0.05). Fauns on slmllar dlets
dlsplayed dlfferent responses to the parameters examlned. Thereforer
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stressed fawns may lose body weight and be unable to survive winter in
relatively good habitat. In vitro dry matter riigestibil ities (Dl,lD) of
forages and diets used in passage rate trials were low when digested
with cow lnoculum. Expected in vivo OMD estimates determined with deer
inoculum were slgniflcantly higher (P<0.0001) than those oetermined with
cou I nocul um. Percent di etary 'l ichen rras posi tivel y correl ated w ith
expected in vivo Dl,0 (deer inocu'lum), but 0-25[ lichen estimates were
signif lcantly 'loer (P<0.001) than apparent dlgestlbil ities ca'lcul ate0
Ouiing passage rate trlal s. Lqered ln vivo Dl0 (cieer inocul um) may

have iesuited frqn inherent error in the ln vitro technique or oietary
synerglsns among conlfers that may ald deer during winter by increasing
digestlble energy of wlnter diets to maintenance levels.

A fenale whlte-tailed deer fawnr subject of a recently conpleted winter
dlet study (Photo by J.A. Jenks).
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POPULATION AI.ID MARINE MAI.{4AL-FISHERIES INTERACTIONS

R. Gil bert
M. Wynne

J.
K.

U.S. Natlonal Marine Fisherles Servlce
- Northeast Fisheries Centerr Woods Holer MA.

Scpns:

Several marlne mammal species Interact with commerclal flsherles
through dlrect and Indlrect conpetltlon for flshr entanglenent of the
marlne mammal ln netsr and damage to flshing gear. In Nev England, the
potentlal for such confl lcts has lncreased rith the concurrent
intenslflcation of lnshore flshlng pressure and lncrease in marlne
mammal numbers. Because the number of harbor seals has lncreased
dranatlcally follorlng Federal protectlonr the status, dlstrlbutlonr and
dlscretenesl of thelr- populatlon have become a concern to several
flsherles. In additlon to thelr potential ro'le as competltlve
predatorsr s€al s and other marl ne mammal sr such as the harbor porpol se,
ire caught accldental ly ln fishlng gear. Although, these_ entang'lsnents
may result ln monetary'loss to the flshermen and blologlcal loss to the
marine mammal populations involvedr they may also provlde a population
sample from whlch valuable and often lnaccesslble llfe hlstory data may

be obtal ned.

PrgJeqt_Stiltus:

Slnce 198I' I18 harbor seal Pups have been tagged ln order to
monltor seasonal morsnents of lndlviduals ln Nery Englandi 13 rere taggecl
ln June 1986. In addltlon to telsnetrlc relocatlonsr 31 slghtings of
seals tagged from 1983 to 1986 have been reported. Among these reports
are 5 mld-wlnter slghtlngs on Cape Cod and Nantucket Islandr slghtings
of a tagged yearllng and 2 pups ln Nova Scotlar I puP ln New Brunswlck
and numerous sightlngs of pups offshore ln l.daine waters. Results of
these returns lndliate that harbor seal pups (I) are capable of long
dlstance (30-200 km) movements frcrn thelr natal areas wlthln I month of
reanlng, (2) contrlbute to the translent seal populatlon that
ovetalnters ln southern Ner Englandr and (3) are lnvolved ln dlrect
confllcts wlth both U.S. and Canadlan flsheries.

A small-take exemptlon to the l.,larlne l,'lammal Protectlon Act was

draftEd and obtalned on behalf of the New England groundflsh gillnetters
to allor the Incldental takingr reportingr and salvage of small numbers
of marlne mammal specles ln the course of flshlng operatlons. Twelve
harbor porpolse carcasses were collected from flshermen in 1986 and

necropsled to determlne the age, S€Xr healthr reproductlve condltlon'
and food hablts of anlmals taken as by-catch. Other data collected by
proJect observers on actlve flshlng vessels wi'll be used to develop a

proflle of gear charasterlstlcs relatlve to marlne mammal capture rate.
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The success of thls small-take exemptlon program has pranpted the
examlnation of other Ner England fisheries which lncldenta'lly capture
small numbers of marlne malnmals and may qualify for a slmilar exemptlon
to the Marlne Mammal Protectlon Act.

Aerlal surveys of the harbor seal populatlon of the Ner England
Coast rere conducted 1n March and June. In Marchr 101500 harbor seals
uere observedr whl'le the count of all ledges ln June resulted ln 131000
observed. Thls ls hlgher than the I0r487 observed ln June of 1981.
Local counts for distrlbution of harbor seals were also conducted ln
December of 1985 and Septanber of 1986 {n Blue Hill Bay.

E[tule-glans:

Thls proJect vlll terminate ln January of 1987. Final reports on
all aspects are belng prepared.



THE MAINE AI4FHIBIAN

69

AI.ID REPTILE ATLAS PROJECT (MARAP)

Invesllgrtqrs: L. Hunterr Jr.
Arbuckl e
Al brlght

Burgason
Davis
Rltter

AdvlgUs:

CogPer3f.oEsl The Nature Conservancy
enqlegt The Malne Audubon SocietY
slpnoft: Malne Department of Inland Fisherles and Wildlife

Ohiesllvess (1) Determine the status and distrlbutlon of
amphlblans and reptiles ln Malner partlcularly
rare specles and those that reach thelr range
I lmlt here.

Q) Descrlbe the general eco'logy (e.9., habitat
selectlon and llfe hlstory) of Mainets
herpetl I es.

Ssp&e:

There are approxlmately 35 specles of amphlbians and reptlles
occurrlng ln Malne of whlch 20 probably reach the limlt of their range
h€re. One or more specles have probably been ertlrpated from the state
and there may well be specles occurrlng here that have not been
prevlously recorded. There is 'l lttle knowledge about the statusr
dlstributlon, and ecology of Malnets herps and thls ls the reason MARAP

was lnltlated. Nearly 100 volunteers from around the state have been
lssued Instructlon manuals and record cards to report their observatlons
of herps. These cards wlll be computer encoded and range maPs

generated.

Prqisc3-Siilbu:

In the proJectts thlrd year neu informatlon on the dlstrlbutlon and
relatlve abundance of herptlles continues to be gathered although the
numbEr of slgnlflcant range e:*enslons reported has decllned. Specles
thought to be rare are stlll seldcrn reported thus corroboratlng early
lmpressions uhlch led to the deslgnatlon of black racer and eastern box
turtle as state endangered speclesr spotted turtle and Blandlngts
turtle as state threatenedr and rlbbon snake as a specles of speclal
concern. The eastern box turtle rmalns the only specles thought to
exlst in Malne but for whlch we have not collected a deflnltive record.

Iutue-Plans:

It
proJect.

M.

J.
J.

B.
s.
A.

ls currently planned to devote tuo more fleld seasons to the
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ECOI.OGY OF FISHERS

S. M. Arthur

D. Kingman
M. Mll I er
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IN SqJTH-CENTRAL MAINE

D. Val I eau
E. Vaughan
J. Warlng
K. Worden

J. R. Gilbertr Co-chalrPerson
l{. B. Krohnr Co-chai rperson
M. D. Ashley
hf . E. Gl anz
G. J. Matula

Mal ne Department of In'l and Fl sheries and l{l'ldl lfe
Malne Cooperatlve Flsh and l{ildllfe Research Unlt
Malne Trapperst Assoclationr Northern Coastal Chapter

(1) Evaluate flsher hone range slze and dynanlcs.
Q) Determlne f lsher habltat use and lts relatlon

to small marmal dlstributlon.
(3) Document flsher actlvity patterns.
(4) Document flsher food hablts.

ScoRg:

The flsher ls the largest terrestrlal member of the neasel famlly
currently lnhabltlng Malner wlth males usually 90-110 cm long and
welghlng 4-5 kg. A hlgh-prlced peltr recent record-settlng harvest
levelsr and a past hlstory of over*exploltatlon make the flsher one of
the most lmportant furbearers in North Anerlcar yet llttle is knonn
about the speclest ecology. Thls study ls exanlnlng the uays ln whlch
flsher behavlor and habitat requlrqnents affect thelr Populatlons In
northern l{al do County Malner an area of hfgh ffsher abundance.
Informatlon galned through telemetry and ulnter snow tracklng rlll be

used to determlne flsher hme range dynanlcs and the relatlonshlp
between f lsher movmentsr habltat user and smal'l mammal dlstrlbution.

EroJecf.Slrtus:

A total of 35 fishers were captured and equlPP€d ulth radlo-
collars. Indlvlduals yere located several tlmes per ueek, for perlods
ranglng frqn a fer days to 24 months. Hcnre ranges of adults were
generally 10-20 k# although some wer€ conslderably larger. Flshers
preferred conlferous trees for restlng sltesr except ln mld-vlnterr when
ground burrcs uere also used. Flsher habltat use for huntlng_ was
investlgated by monltorlng lndlvfduals for 24-hour perlods frog June-
Augustr 1965 and 19E6. Understory denslty was samp'led on 40 10 m- plots
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located ln areas of lntensive fisher activlty. These results wi'l'l be

compared wlth data frcrn random plots sampled in 1985 to test for
traUitats selected by huntlng flshers. Durlng January - Marchr 19&5 and

1986, flsher trails In snou were folloued for 36 kmr and 54 km of random

transects yere sur.rveyed. The habltat types and number of prey tracks
that were encountered ulll be compared betreen transects and flsher
tralls. Flsher scats uere a'lso collectedr dnd sholed that snorshoe
haresr squlrrelsr mlce, porcupinesr applesr and other frults were eaten
by fishers. Durlng the fall, 1985 fur trapplng seasont 12 (57fr) of 2L

radio-collared flshers were caught by trappers. Most mortality occurred
ln the Juvenile age class. Durlng sprlngr 1985, only 1 of 5 adult
fsnale fishers evldently gave blrtht ln 1986r 4 of 5 may have
reproduced. Qnly 3 dens vere located; the other females evldently lost
or abandoned thel r I ltters.

EsLsre.-Elans:

Trapplng efforts wlll contlnue through the beglnnlng of the 1987

trapplng season (October 28) so that approxfmately 11 adult and 10
juvenile fishers wlll be avallable for monltorlng durlng the s€osoor to
determlne the harvest rate. Any flshers that are stlll radlo-col'lared at
the end of the trapplng season ril'l then be recaptured and the co'llars
ylll be rsnwedr except that adult females may be monltored occasionally
untll sprlngr 1987 to determlne the denning rate. Data analysls is
currently under uay and should be canrpleted by early sprlngr 1987.
Thesls conrpletlon ls scheduled for Juner 1987.
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Technician Kathleen Meddleton welghs one of 35 fishers that have been
radlecollared. Monltoring of these radieequipped animals is providing
data on the habitats needed to manage Mainets most valuable furbearer
(Photo by S. M. Arthur).
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HABITAT USE AT.ID HOME RAI'.IGE CTIARACTERISTICS
OF IIIOOSE IN NORTHERN MAINE

Iovgsf;igrtqrs M. E. ThonPson

Adylsg.Es: J. R. Gllbertr Chalrperson
G. J. lt'latul a
M. D. Ashl ey

Gooperatqns/
ErcJllgl Malne Department of Inland Flsheries and l{l'ldlife
SupPPqS: Mclntlre-Stennls

gb.l-eclilles: (1) Orantlfy seasonal habitat use and hone range
characterlstlcs of moose.

Q) Conrpare these parameters for moose usi ng areas
of dlfferent logglng Intensltles.

scsns:

Young forest communltles are important cmponents of good moose
range. In Malne' these habltats are largely the result of tree
harvestlngr but in other areas they may be created by flre or floodlng.

The thrivlng populatlons of moose currently found throughout much
of northern Malne are a resu'lt of logglng operatlons condusbed durlng
the past several decades. These operatlons varled ln the type of cut
and methods used; hencer the characterlstlcs of the resultlng cut-overs
are qulte dlverse.

Thls proJect was deslgned to assess uhlch cut-oversr out of the
diverse array avallable, were belng used by moose. To acconpllsh thisr
adult moose uere radlo-collared and monitored from the alr throughout
the year' supplqnented occaslonallyr by ground radlo-tracklng and dlrect
observatlon. Habltat informatlon for sftes used by moose uas obtained
at the tlme of aerlal relocatlon and from forest cover-type maps.
Logging history was determlned frqn slte characterlstlcs and landowner
records.

Pro.lect-Stabts:

All fleld work for thls project was completed on 30 August 1984.
Prellmlnary results are as follows:

A tortal of 991 relocatlons rere obtalned (E25 aerlal, I58 ground
telanetry observatlonsr and 8 dlrect observatlons) from 36 radlo-
collared adult moose (13 males and 23 females) that were radlo-collared
on two study areas.

Moose movements rere plotted and hqne range slzes calculated uslng
the mlnlmwr convex polygon method. Ig the wlnter of l9E3r,, the hme
ranges of four bulls averaged 6.06 kmz (range 1.13 - L2.77 kma), rhereas
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the 10 radlo-cgllared cqs had an average hqne range of 9.24 f# trange
0.99 - 21.50 kmz

Other seasonal hone ranges calculated ln km2 ueres (I) Summer 1983-
bullss mean = 15.97 (n=IO)r Fiurg€ 0.72 - 45.53; cous! mean = 28.94
(n=19)r rango 3.83 - L%.33i Q) Fall 1983 - bulls: mean = 1I.67 (n-9)r
range 0.n 41.13i cous: mean = 6.38 (n=I7)r rdog€ 0.20 - 4L.37; (3)
Wfnter t9E4 - bulls: mean = 1.30 (n=9), range 0,33 - 2.87i cous: mean =
L.92 (n=20)r Fahg€ 0.13 9.15; and (4) Surmer 1984 - bulls: mean -
31.4E (n=9)r Fdng€ 6.70 - L20.54i cows: mean = 25.2L (n=21)r range 3.30-
L08.8 .

The number of relocatlons used to calculate hone ranges was $all
(rlnter: mean = 4.95, range 3 - 6; sumner: mean = I1.I5r Filge 3 - 30;
fall: mean = 3.9c range 3 - 5)r but the results suggestr is other
telenetry studles ln Malne have shounr Urat moose hqne ranges ln Malne
are larger than have been reported ln most other studies of moose
populatlons that do not make seasonal mlgratlons. Thls ls partlcularly
true durlng the summer months.

Tuenty-four hour movements of moose were quantlfied durlng the
surmer of 19ff1. Bull and cfl movements uere slmllar wlth Z4-hour moves
ranglng frm 0 to 13 km (mean = L70 km); horever' rhen moves uere to or
frcrn a pond used for feedlng on aquatlc plantsr 24-hour movdnents
averaged 4.62 km.

Fgture_PlanS:

All movement data and habltat data has been analyzed. A first
draft of the thesls has been urltten. Canpletlon of the rork ls antlcl-
pated by Oecember 1986.
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I4ODELII\G THE POPULATICI,I DYNAMICS OF MINE' S WHITE-TAILED DEER

Invesllgntof: M. Chll el I i

Advlsgrs: J. R.
w. B.
G. J.
M. L.
w. L.

Gll bertr Co-chai rp€rson
Krohn' Co-chal rperson
Matul a
McCormack
Soul e

Coonergiars/ Malne Department of Inland Flsherles and l{ildlife
P-rgte$ Malne Cooperatlve Flsh and Ylildlife Research Unit
Suppgrt: National Rifle Assoclatlon

OhJeqLLYes: (1) Develop a model that descrlbes the annual
fluctuatlons of whltetalled deer in Maine.

Q) Predlct sustaf ned annua'l harvest rates for
antlered and antlerless deer ln selected
uildl lfe managqnent units.

Scane:

As demands placed on natural resources by dlfferent consumer grouPs
Increaser management declslons become more conp'lex. Conprehensive
manag€ment plansr utlllzlng all avallable datar dr€ necessary to provlde
a sustalned harvest of whlte-tal'lEd deer whlle ensurlng a healthy
populatlon. lbdelsr conslstlng of a set of hypotheses that deflne hq
an ecologlcal system functlonsr pFovlde a means of relatlng hypotheses,
tracking - the populatlons as management proceedsr and allorlng
experimentatlon ( i.e. slmulatlon) of alternatlve managernent strategles.

The overall goal of this proJect is to develop a predlctive
populatlon dynamics model for whlte-talled deer ln Malne. The
dEvelopment of tfrls model wlll not only integrate the large and varled
data array provlded by the Maine Department of Inland Flsherles and
I{11 dl lfer but ril I hel p to ldentify interactions among various
parameters pertalnlng to whlte-talled deer ecologyr plnpolnt weaknesses
In current data setsr and help gulde future management and research
endeavors.

EroJesLsla;ttts:

The franqork of the population dynamlcs model has been wrltten ln
GI|-BASIC, testedr and verlfled. the model ref'lects the annual cycle of
whlte-talled deer ln Malne and has been dlvlded lnto 3 mdor
conpartments: l) reproductlon/summer-early fal l' 2't harvest, and 3)
w I nier-earl y sprl ng. lvlortal lty and reproductlve rates are bel ng
determlned to refleit any varlatlons by s€Xr ilg€r and week. The
functlonal rel atlonshlps for the reproductlve perlod have been
formulated and they estlmate I) fetal sex ratlo by age of dam' 2) age-
speclflc blrth frequeoclr and 3) age-speclflc reproductlve rates. The 3
ccrnpartnents w{ll lnclude the followlng mortallty rates:
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summer/early fall - neonatal mortalltyr predatlonr poachiDgr
poachlng-crlppl lng, road klll;

harvest bow harvestr bow crlppllngr resldent and
nonresldent flrearm harvestr flrearm
crlppllngr predatlonr podchlngr poachlng-
crlppling, road klll; and

rlnter-ear'ly sprlng - wlnter severlty mortalltyr wlnter accldentr
wlnter predatlonr poachlngr poaching-
crlppl lngr road kll l.

FuturLPl aruu

Functlonal relatlonshlps for estlmatlng ager soXr and week-speciflc
mortallty rates for the harvest, wlnter-early sprlngr and summer-early
fall perlods ul'll be fonnulated and tested. The relatlonshlps for mor-
tallty and roproductlon wlll then be lntegrated lnto the model. Durlng
model developmentr deflclencies in current lnformatlon wlll become

apparent; thls ylll help to gulde future data collectlons and analyses.
Sensltlvlty analyses wlll determlne those parameters that cause the
greatest change ln output and that should be estlmated rith the greatest
accuracy. ilDIFW blologlsts wlll be lnvolved ln developlng estimates of
mortallty rates that are dlfflcult to measure (l.e.r poaching and
crlppllng). Slmulatlon runs wlll be performed to examlne the long-term
effects of varlous manag€ment strategies and to make usefu'l condltlonal
predictlons concernlng the ecology of deer ln ldalne.

The wrltlng of a Ph.D. dlssertatlon has begun with the proJected
date of conpletlon belng June 1987.
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NESTIIG ECOLGY, HABITAT USE AI.ID REPRODU TIVE SUCCESS OF

I{ILD TURI(EYS IN SqJTH-CENTRAL MAINE

Investigaf.or: B. E.

Advlsgts: P. l{.
G. J.
hf.A.

Trelterer

Brounr Chal rperson
Matul a
Hal teman

CoopgratoEs/ Malne Department of Inland Flsherles and Wlld'llfe
Erqlect Natlonal l{i'ld Turkey Federatlon
Support: Malne Chapter of the Natlonal Wlld Turkey Federatlon

0Llecilces:

Natlonal Rlf'le Assoclatlon
L. L. Beanr Inc.

(1) Document nestlng chronologyr proportlon of
fsnales nestlngr nest slte characterlstlcsr
and the success of eggs and nests of free-
ranglng turkeys ln south-central Malne.

Q) Determlne the types of habltat used by these
turkeys and changes ln habitat use durlng the
nestl ng perlod.

Scone:

lflld turkeys once exlsted in the southern portlon of Malne but were
extlrpated before the advent of legal protectlon. Relntroductlons ln
the late I970s have resulted in expandlng populations In southern
(centered ln York County) and south-central (centered ln Waldo County)
Malne. Little ls knorn about the breedlng charasteristics and
requlrments of the rlld turkey ln Malne. Turkeys nestlng ln Malne,
especlally tfre flock ln Waldo Countyr aFe consldered at the edge of
thelr northern range. Informatlon on nestlng ecology fs crltlcal to the
selectlon of future release sltes' and to the populatlon ltself if lt is
to expand and be successfully managed as a game specles.

ProJect Siatus:

Tuenty turkeys uere captured durlng the flrst cannon-netting season
durlng the fall and wlnter of 1985-86. Thlrteen birds were fitted with
radlo unlts (8 fenal€sr 5 males). Two of the radloed Juvenlle fsnales
uere preyed upohr and one Juvenlle male sllpped hls collar orer the
w I nter.

Intenslve gobbl lng surveys run durlng the month of Aprll lndicated
peak gobbling actlvlty folloued sprlng break-up of the male f'locks and
colnclded vlth the sprlng break-up of female f'locks durlng the thlrd
reek ln Aprll. Juvenlle males moved the farthest from rlnterlng grounds
(x= 27.07 km), folloued by Juvenlle fsnales (x = 12.E7 km)r adult males
and adult fsnales.
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Females u,ere located on a oally basls beginning Aprll I through
August 15. Hens began laying during the seconC week of Aprilr
incubation began ciuring the third week of April and broods hatched
Curlng the last yeek of May and the first week of June. Females layed
an average clutch of 14 eggs (n = 5), and 90% of the eggs hatcheci.
t{eekly brood counts shoued pou'lt mortality was highest during the first
3 weeks of llfer averaging 505. No poults rere lost after the fifth
week of life. Hen mortallty was 50fr and was malnly due tc predation.

Nesting fanales hao an average hqne range of 4.3 sq. km. Dairy
farms were located within .5 km of all the home ranges. Pre'limlnary
vegetaticn analysis of nest sltes shor a preference for relatively oPen

canopy cover. Three out of the four successful nest sltes were located
I n cl earcuts.

Future PLaqS:

. Trapping of an addltlonal 15 fsnale turkeys has begun and wili
contlnue through March of 1987. Exten.sive and lntensive gobbllng survey
routes wlll b6 run agaln in April to determlne the dlstribution of wilo
turkeys 1n l{aldo County. Data collection of nestlng ecology and rePro-
cjucttve success on the radioed hens will resurne ln Apri1.

i.#iJl

's:
Nr*

The
the

ecology of wild turkeys is
northern-most I lmits of the

being studled ln south-central Mainer at
speciest range (Photo by B. Treiterer).
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THE ECOLGY OF RIVER OTTERS ON MCTJNT DESERT ISLA{D' MAINE

InveStlgtltOf :

Advlgors:

Cosperaters/
ProJect
Sspeglt:

g[lesllves:

R. B.
hl. B.
c. J.
h,. E.
G. J.

L. J. Dubuc

Olenr Jr. Co-chairperson
Krohnr Co-chal rperson
Schel 1

Gl anz
Matul a

U.S. National Park Servlce
- Acadla Natlonal Park' Bar Harborr ME

- Reglonal 0fflcer Boston, MA

(l) Determlne the present dlstribution of rlver
otters on Mount Desert Island (MDI).

Ql D,eterill ne the food hablts of river otters
and the effect of preferred prey avall abil ity
on otter dlstributlon throughout MDI.

(3) Evaluate the blotic and abiotic paraneters
that provlde essentlal habltat for rlver
otters on [0f .(4) Determlne the influence of flre disturbance and
subsequent beaver actlvlty on the development
of rlver otter habltat on MDI.

scpnes

The rlver otter (Lutfg CAnidg11EiS) exlsts throughout much of North
Anerlca rhere the harvest ls properly regulated and suitable habitat
rsnalns. In eastern North Americar otters exlst in all coastal states
and provlnces frqn the Gulf of lrlexlco to northern Ouebec. 0tters are
widely dlstrlbuted ln lnland Malner but thelr status and dlstributlon in
coastal Acadla Natlonal Park (Al.lP) located ln Malnets central coast on
MDIr ls unknoln.

Al.lP ls bordered by private lands along much of lts perlmeter.
Because trapplng ls allored on prlvate lands adjacent to the park, there
is concern that the lsland-ulde population of ortters may be overharves-
ted. The purpose of thls study ls to provlde lnslght lnto the
dl strl butl on and ecol ogr of rlver otters i n AilP to facll itate park
management of the specles.

ProlecJ-SiilUts:

The d{strlbutlon of river otters on MDI has been determlned over
three seasonss surmer/fall 1985r wlnter/sprlng 1985-86r and sumnrer/fall
1986. All of the accesslble stream channels and wetland perlmeters
wlthln MDIrs 39 uatersheds have been examlned for otter slgn at least
once per s€ason. Prel lmlnary results lndlcate that otter use ls
centered on the eastern half of the lsland. Horeverr portlons of flve
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ratersheds on the lslandts western slde are also usedr dt least on a

seasonal basls.

To dater zLZ presumed otter scats have been collected along the
watersheds of MDI. Scats are currently being examlned and recognlzable
prey rsnalns are being separated for later ldentiflcatlon.

All flel dwork assesslng potentlal otter habitat and beaver
actlvltyr by watershodr wns completed on 31 August 1986. Human dlstur-
bance and habltat characteristlcs of those watersheds used and not used
by otters will be statistically conpared. The purpose of this analysis
ls to ldentlfy those factors whlch lnfluence the sultablllty of MDIis
ratersheds as otter habltat.

futue-Elans:

Slgn surveys wlll contlnue durlng the 1986-87 wlnter/spring season
rhen snfl traclng condltlons are favorable. Prlorlty rlll be glven to
searchlng those watersheds where llttle or no otter slgn have been found
to date. Scat analyses will contlnue throughout the wlnter as netn

materlals are collected durlng survey efforts.

A number of habltat varlables still requlre measurement using an
electronlc planlmeter. Work wl'll begln when the planlmeter becomes
avallabler sometlne before Decmber 1986 and is expected to be canpleted
by January 1987, Analysls of habltat data wlll begln shortly
thereafter; followlng ccnpletlonr the flnal thesls vill be wrltten. Pro'
Ject completlon is antlclpated in summer 1987.
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POPULATION DYNAMICS OF PACIFIC r{ALRUSES

S. Hllls

J. R. Gil bertr Chai rperson
hf. E. Gl anz
h,. A. Haltsnan
M. L. Hunter, J r.
hl. B. Krohn

U.S. Fish and I{ll dl ife Service
- A'laska Flsh and l{lldlife Research Center'

Anchorage, AK

( 1) Technlques devel opment and eva'l uatlon
i. Adapt exlstlng satelllte telenetry technology

to walrusr Includlng packaglngr sarsoFsr and
attachment procedures.

b. Develop lrnnobll lzatlon technlques for wa'lrus
on the pack lce.

Q) Determlne the effect of behavloral patterns of
walruses (conposltlon, dlstrlbutlonr movements
and behavior) on the exlsting population
estlmates.

(3) Determlne the dlstrlbutlon and movements of ual ruses
relatlve to pack lce distrlbutlonr bathymetryr and
other envlronmental Paraneters.(4) Evaluate the past censuses of walruses ln relatlon
to the dlstrlbution information col'lected ln
objectlves 2 and 3.

Sqo$gs

Exlsting wal rus populatlon estimates fail to account for
conposltlonr movementr dlstrlbutlonr and behavlora'l patterns. Sampl lng
effort ls shared by the U.S. and the U.S.S.R. and populatlon estlmates
are attempted once every five years. Sanrpllng effort currently lacks
coordlnatlon and deslgn and therefore lacks credlblllty; results are
I lmlted to determlnlng overall populatlon trend. Adaptatlon and
lmplenentatfon of avallable satelllte telenetry technlques to walrus
wl'l'l potentlally address the maJorlty of the problens assoclated wlth
current estlmatesr and thus help to provide a more rellable data base
for managqnent of thls lnternatlonal wlldllfe resource.

ProJectr_Status:

The proJect began Septenrber 1986. ObJectlve I is belng addressed
wlth the ald of consultlng personnel at Telonlcs ln Arlzona'
l,4assachusetts General Hospltal Anesthesl ol ogy Departmentr and the
Unfverslty of Malnets Department of Anima'l Sclence.
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Esf.us-Elans:

Technique developmentr including design and testing of satelf ite
transmittersr and immobillzation proceduresr rlill continue this winter
and sprlngr with initial oeployment planned for June of 1987.

l{alrus resting on Round Island, Alaska. More

needed on walrus population characterlstics
lnternatlonal resource (Photo by S. Hills).

reliable lnformation is
to guide management of this
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FOOD INTAKE BY DEER IN SqJTHEAST ALASKA

D. E. Spallnger

USDA Forest Servlce - Pacific Northwest Forest and
Range Experlment Statlon, Juneau, AK.

(1) Develop a model of diet selection and lntake for
Sltka black-talled deer ln the spruce-hemlock
f orests of Southeast A'laska.

Q) Syntheslze deer nutrltlonal studies into one model
for predictlng metabolic response of deer to habltat
and potentlal carrylng capaclty of habltats ln south-
eastern Al aska.

Scone:

The effects of forest management on the carrylng. capaclty of
habltat for deer ls a maJor envlronmental concern in southeast Alaska.
Carrylng capaclty depends primarlly on the quantity and quallty of
avallable food and the dlet selected by deer. The specles comPosltlon
and nutrltlonal quallty of the dlet depends on the availabilities of
forages and thelr palatabllities to deer. As the availabilltles of
forage specles shlft, seasonally or as a result of management or habltat
typer the cmposltlon and quallty of deer dlets shiftr resulting in
large changes ln potential carrylng capaclty. Consequently, the abllity
to predict carrylng capacity ls a functlon of the accuracy wlth whlch
the diet compositlon ls predicted under the various condltlons lmposed
upon deer.

It ls hypotheslzed that diet selection is a functlon of the nutri-
tlonal quallty of the vegetatlon conponents and time constralnts
assoclated with forage harvesting. O.ralltative aspects of the food
affect nutrlent availabll lty and food processlng capabil lties ( i.e. 'factors affectlng or llmitlng the physical capacity of the dlgestive
tract and turnwer of the undlgested residues ln the tract). Factors
uhlch affect the avallabi'lity of the animal to harvest food lnclude
aspects of forage quallty as well (cell wall concentratlon or mean cell
wall thlckness), but also include the functlonal parameters of blte
s7ze, forage dlstrlbutlon and abundance (blomass). This study ls
designed to test these hypotheses ln a two-phase experlment.

PrsJecl.Statss:

The lnltlal phase of research was conpleted in Augustr 1986" Thls
rork lncluded the testlng of several of the hypotheslzed functlonal
rel atlonshlps betreen forage lntake rates ln deer and the
characterlstlcs of forage quality and available blomass. Data analysls
and the progress report for phase I ls expected to be conpleted by
Decernberr 1986.
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Entsre-Elans:

Phase II startup ls expected by mld-summer of 1987. The objectives
of thls research are to complete and test a model of forage selectlon
and lntake for Sltka black-talled deerr lncorporatlng the physiologlcal
constralnts on dlgestion and fill and the functlon re1atlonshlps between
foraglng tlmer lntake and nutritlonal characterlstlcs of the avallable
foods. The model wlll then be tested wlth tame black-talled deer on an
island ln Southeast Alaska (June 1988-June 1990).
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tlon of two boreal-rlver flshes followlng clearcut deforestatlon.rl
Poster presented at Ann. Meet.r Am. Ffsh. Soc.r Provldencer RI.,
Septanber 1986. 300 attendees.

Hunterr M. H. r J F. , and P. Yonzon. ftl{ ll dl lf e habltat and popul atl on
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Hunter' M.Lo, Jr. rrForests' forestry and wlldllfe.rf Talk presented at Yale
Unlversltyr 0ctober 1985. % students and staff attendees.

Hunterr M. L., JF. trEffects of Intenslve harvestl ng on wll dl lfe. tt Tal k
presented at l{ood Energy Conferencer Malne Audubon Socletyr l{aterville,
October 1985. 80 professlonal attendees.

Hunterr M. L,r J r. rtMalntalnlng biologlcal dlverslty on a 'local 'level. rr

Malne Endangered Specles Confer€rc€r December 1985. LE professlonal
and general publlc attendeeso

Hunterr M. L. r J r. rrForestsr f orestryr and w 1l d'l 1fe. rr Presented at Unlv.
of New Hampshirer May 1986. 40 faculty and student attendees.
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Hunterr M. L., J r. and P. Yonzon. rrFuture trends I n w ll dl ife conserua-
tlon in Nepal.rr Talk presented at Nepal Natural Resources Forumr
Kathmandu, Aprll 1986. 25 professlonal attendees.

Jenks' J.A. rrSynerglstlc relatlonshlps among lmportant wlnter forages
of whfte-talled deer (OdgcolletJs xirgfu:l.alltts).rf Paper presented at
Annual l'4eetlng of Anerlcan Soclety of Mamma'logists; Unlv. of l{lsconsln'
Madlson. J une 1986.

Jenksr J.A. rrsynerglstlc relatlonshlps among important winter forages
of vhite-tailed deer.tt t{ildlife Noontime Ssninarr Univ. of Maine,
April 1986. 30 students and faculty attendees.

Krohn, h,.B. trMolt mlgratlon of Rocky Mountaln Canada geese.fr Sllde
presentatlon to the Ut"O lflldllfe Senlnar Serlesr Novmber 1985.
40 faculty and student attendees.

Krohnr l{.B. rThe future of wll dl lfe and wll dl lfe management ln Malne. rl

Ccrnments presented before the Governorr s Commlsslon on 0utdoor
Recreatlon in Malne. July 1986. 35 attendees

Krohnr l{.B. n0n-golng rlldllfe research actlvitles of the Malne CFWRU.TI

Presented to meetlng of Reglonal Blologlstsr M€. Dept. of Inland
Flsherles and l{ildllfer Bangor. Septmber 1986. 25 attendees.

Leptlchr D.J. and J.R. Gll bert. tt0haracterlstlcs of moose ca'lvlng
sltes ln Northern Malne as determlned by multlvarlate analysls: A

prellmlnary lnvestlgatlon.tr Paper presented at the 22nd N. Am.

Moose Conf., Frederlctonr N.8., Canada, May 1986.

Mc0o'lloughr M. rBald eagle ecology ln Malne.rr Talk presented at Univ.
of Neu Hampshlre Student Chapter of The l{lldllfe Soclety' Novsnber 1985.
22 attendees.

Moringr J.R. ttEcolory of rocky lntertldal flshes.rr Unlv. of Deldrlitrer
College of Marlne Studlesr Lewesr DE, Novqnber 1985. 25 attendees.

Morl ngr J. R. ttEcol ogy of rocky I nter"bl dal f lshes. rf Univ. of Del dudrer
Newarkr DEr Novsnber 1985. 10 attendees.

Morlngr J.R. ttEcologlcal slgniflcance of submerged pulpwood logs 1n
a Malne reser'rrolr.fr Murray State Unlv.r Murrayr KY, May 1986. 20
attendees.

Morl ngr J. R. rrlntertf dal food hablts and al gal assocl atl ons of J uvenll e
CycloptgCt|s lUnpqS and LlgaflS atlantlggg.tt Ann. Meet., Am. Soc.
Ichthyol. and Herpetol., Victorlar BC, June 1986. 75 attendees.

Morlngr J.R. rrRalnbq smelt culture.rr Baltflsh Culture Courser U.S.
Flsh and }|lldl. Serv.r Fisherles Academyr Oronor lnf' July 1986.
45 attendees.
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Morlngr J.R. ttDevelopment of a sportflshery for sea-run brown trout.rl
Jolnt slte vlslt meetlng for UNH/UM Sea Grant Progranr Prouts Neck,
MEr Septqnber 1986. 25 attendees.

Morlngr J.R.r R.L. Youker' and R.M. Hooton. rrAge structures and morle-
ments of potamodrqnous cuttlrroat trout of the I{lllarette Valleyr
0regon. Poster presented at Ann. Meet.1 Att. Flsh. Soc.r Provldencer
RL Septenber 1986. 300 attendees.

Olenr R. B. r J r. rfEagl es i n Mal ne. rr Ta'lk presented at Unlty Col l ege
Lecture Serles, 0ctober 1985. 100 acadsnlc attendees.

Ouenr R.8., Jr. nHerbicldes, l{lldllfe and Forest Managonent.tr Z-day field
trlp organlzed and presented for Malne Chapter of The l{ildllfe Soclety.
July 1986.

Santlllo, D. rGlyphosate and ulldllfe habltat ln Malne.rr Talk presented
to forestersr agrlculturallstsr and lndustrles lnvolved w'lth herbl-
cldesr January 1986.

Santlllor D. tG'lyphosate and wll d'llfe habitat ln Malne. tt Paper presented
at Northeastern t{eed Sclence Soclety lvleetllgr Bostonr Mass., January 1986.

Santlllor D. trSongblrds and Smal'l Mammals on Herbiclde-treated clear-
cuts ln Malne.rt Paper presented at Northeast Graduate Wildlife
Conf., February 1986.

Santll'lor D. ItSongbl rds and smal I mammal s on Glyphosate-treated cl ear-
cuts.tt Talk presented to Tour of Field Sltes for Malne Chapter of
The Wll dl lfe Soclety, July 19E6. 25 attendees.

Santlllo, D. rrEffects of Glyphosate-lnduced habltat changes on songblrds
and small mammals.rt Fleld presentatlon to Coop. Forestry Research Unit
Advlsory Ccnmltteer August 1986. 20 paper Industry representatlves and
state professlonal attendees.

Trlal, J.G. ttAn annotated blbllography: the envlronmental effects
of spruce budworm control prcgrams ln the eastern Unlted States
and Canada. tr PosLer presented at 10th Ann. !.leet. r E. Spruce
Budworn Res. l{ork Conf.r Orono, ME, January 1986. 50 attendees.

l{ynner K.M. rHarbor seals ln Ner England.tt Presented poster and answered
questlons for ca. 150-200 vlsltors at the Darllng Centerr l{alpoler ME.

l{ynner K.M. rGomplexltles of marlne mammal research and managsn€nt.rl
Invlted lecture at: Envlronmental Sclence Ssnlnar Serlesr Unlty
College. Aprll 1986.
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TALKS PRESENTED

Arthurr S. ilFlsher eco'logy.tt Sllde show presented at Unlon Rlver Chapter
Malne Trappers Associatlon, Ellsworthr october, 1985. 30 attendees.

Arthurr S. trFlsher ecology.n Sllde shw presented at Aroostook County Malne

Trapperst Assoclatlon, Presque Isle, 0ctober, 1985. 25 attendees.

Arthurr S. rrFlsher ecology.n Slide show presented at Penobscot Valley
Chapter Maine Trapperst Assoclatlonr Kenduskeagr Novemberr 1985.
20 attendees.

Arthurr S. trFlsher ecology.rt Sllde show presented at Hmpden Academy

Adult Schoolr Hanpdenr Decsnber 1985. 10 attendees.

Arthurr S. ItFlsher ecology.rt Sllde sho presented to 7th grade class'
Iflnterport Schoolr Decsnber 1985. 40 attendees.

Arthurr S. ttFlsher ecology.rr Talk presented to Lawrence Hlgh Schoolr
Falrfleldr Malner March 1986.

Arthurr S.. ItFlsher ecologyrf. Talk presented to a meetlng of the
Central Malne Chapter of the Malne Trappersr Assoclatlonr
Palmyra, Malner August 1986.

Arthurr S. ttFlsher ecologyfr. 51lde show presented to Veazle Salmon

Clubr Veazle, Septenber 1986. 25 attendees.

Chll el I i, M. tlf ll dl lf e and w ll dl lf e careers. rr Ta1 k presented to
elsnentery school chlldren at U of M, July 1986. 6 student'
2 teacher attendees.

DeBruyckerer L. ttAlaska tundra rlldllfe.rr Presented talk to senior
cltlzens at houslng development ln Bangor, February 1986. 10 attendees.

Ellldt' C.A. tl{lldllfe conservatlon, ecologyr and managsnent.rl
Presented to 7 groups of teenagers attendlng the Penobscot County
Conservatlon Assoclatlon Conservatlon Camp at Camp Jordan, August
1986. 70 attendees.

Hunterr MnL.r Jr. tUanaglng your land for wlldllfe.fr Talk presented at
Ellsrorth Rotary Clubr Ostober 1985. 50 general publlc attendees.

Hunterr M. L. , J r. trA gl obal approach to w 1l dl I f e conservatl on" fr Mal ne

Audubon Socletyr February 1986. 50 general publlc attendees"

Hunterr M.L.r Jr. Led f leld trlp through Sunkhaze !4eadqr Septernber 1986"
22 attendees.

Jenksr J.A. trsynerglstlc relatlonshlps among lmportant rlnter forages
of rhlte-talled deer.tt March 1986. 15 students and faculty.
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Jenksr J.A. rUamle the deer: a look at a captive whlte-tailed deer.rl
Aprll 1986. 60 Boy Scouts and parents.

Jenksr J.A. rrA Look at the captlve wlldllfe research faclllty.rt April
1986. 80 4-H students and parents.

Jenksr J.A. Careers Day (wfldllfe managenent) at George Stevens Academy.
May 1986. 45 high school student attendees.

Jenksr J.A. rrCaptlve deer research.rt Presented to Malne Scholarsr May
1986. 400 hlgh school student attendees.

Jenks, J.A. Deer research'at the Unlverslty of Malne and on-golng
research In rlldllfe managqnent at the Unlverslty of Malne.tl
Presented to ln-ccrning college students and parents. May 1986.
45 attendees.

Jenksr J.A. ttDeer research In Malne featurlng Jamle the deerfr.
Presentatlon at lllndover Day Campr Dl>montr Malner July 1986.
60 student attendees.

Krohnr W.B. frEcology and management of Canada geese.rt Sllde presen-
tatlon to the rllldllfe frestman semlnarr October 1985. 30 student
and faculty attendees.

Krohnr l{.8. rtloodcock populatlon and habltat trends.rt Presented a
sllde talk to the Penobscot County Conseruatlon Assoclatlon.
Decqnber 1985. 70 attendees.

Krohnr h,.8. \{oodcock populatlon and habltat trends.tr Presented a sllde
talk to the Penobscot Salmon Club, February 1986. 40 attendees.

Legtlchr D.J. rl{elcome to Kenya.fr Talk presented to rildllfe pro-
fesslonals, facultyr grad studentsr and staff of Uil10. Approxlmately
45 attendees.

Leptlchr D.J. rt{elcome to Kenya: the people and wl'ldl lfe of Kenya.tt
Tal k presented to U1.10 Student Chapter of TI{SI 0ctober 1985. 25
undergraduate attendees.

Leptlchr D.J. tt[iloose ecology and management ln Malne.rt Talk presented
at Dexter Flsh & Game Club, Decqnber 1985. 30 attendees.

Mc0olloughr M.. rBald eagle progrilt.tr Talk presented at the 30th
Annlversary of the Butler Co. Conservatlon Schoo'|, Butler, PA'
August 1985. 190 attendees.

Mc€ol l oughr M. rrPopul atl on dynamlcs of endangered specl es. rr Lecture
presented to l{lldllfe Populatlon Ecology classr Unlverslty of Neu
Hampshlrer Durhanr Novernber 1985. 17 attendees.
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McQolloughr M. rrEcology of bald eagles ln Maine.tt Talk presented to
National Audubon Expeditlon Instituter November 1985. 24 attendees.

Mc6olloughr M. rrBald eagles ln Malne.r Talk presented to Hanmond Street
Congregational Church, November 1985. 25 attendees.

McCol I ough, M. rrBal d eagl es I n Mai nerr - sqnl nar Presented to Bangor

Sportimenr s Shou. March 1986. 55 publ lc attendees.

Mcgollough, M. rrQareers ln wlldliferf - 2 talks presented to students
at E.-Corlnth Hlgh School. 0ctober 1985. 40 student attendees.

Morlngr J.R. rEffeqts of logglng on streamsrt. Sunkhaze Chapter, Trout
Unllmltedr Brflerr If, Aprll 1986. 60 attendees.

Morlngr J.R. rfFlsherles research by the Malne_Cooperatlve Flsh and

l{iTdllfe Research Unlt.rr Penobscot County Conservatlon Assoc.'
Brererr MEr Septmber 1986. 98 attendees.

Orenr R. B. , J r. trEag1 es I n Mal ne. rr Tal k presented at l{errymeeti ng Chapterr
Audubon Socletyr Septanber 1985. 50 publlc attendees.

Olenr R. B. , J r. rManagement of bal d eagl es I n Mal ne. rr Tal k presented
at orono-old Town Kll,anlsr November 1985. 40 attendees.

Orenr R. B. r J r. rrEndangered specl €s managgnent i n Mal ne. rr Tal k
presented at U!,10 Outlng C'lub' Decsnber 1985. 25 attendees.

&lenr R.B., Jr. ItFrontlers ln marlne blology.tt 2-day class Presented
for hlgh school teachers. July 1986.

Orenr R.B.r Jr. tUathsnatlcs and blology.fr l-day class presented for
hlgh school teachers. July 1986.

Santlllo, D. ItNon-game rlldllfe, and nongame research.rr Talk presented
to wlldllfe class at E'llsworth Hlgh Schoolr Septenber 1986. 20 student
attendees.

Sayers, R.E., Jr. frFlsh ldentlflcatlon.rr Presented to 7 groups of teen-
agers attendlng the Penobscot County Conseruatlon Assoclatlon Conservation
Camp at Camp Jordan' August 1986. 70 attendees.

Trl al r J. G. rrstreansl de entomol goy. n El I srorth Chapter' Trout Unl lmlted'
Ellsorth' l€, Aprll 1986. 20 attendees.
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PROFESSIONAL IGETII,GS ATTENDED

Arthurr s. Attended Amer. soc. of Mammaloglsts lbetlng ln Madlson,
lf I s. J une 1986.

Chflelll' M. Attended the Northeast Deer Technlcal Commlttee Meeting
at Falrleer Vt.r Septenber 1986.

Debruyckerer L. Attended Midwest Fish and l{lldllfe Conference 1n Ann
Arbor, Mlchigan. Novgnber 1985.

Devaulr H. Attended NAIIMA Annual Meetlng (North Atlantlc Marlne Mammal
Assoclatlon) at Nev England Aquarlumr Bostonr Mass., March 1996.

El'llortt' C.A. Attended the 4-H Natural Resource Progran Klck-off for
4-H lead6rsr agentsr and teachersr at Tanglqood 4-H Camp {n Llncoln-
vll'le, l,lalne. Taught a sesslon on bas{c ecology and led an actlvlty
on land-use plannlngr September 1986.

Hunter, M.L.r Jr. Attended Meeting of Internatlonal Ornlthology Congress,
Ottarar Ontarlor canada' June 1986. Partfclpated ln round-table
discusslon of rrAcld Preclpltatlon and Birds. tt

Morlngr J.R. Attended Maine shellflsh conf€f€ncer Rockportr ME,
Novqnber 1985.

Morlngr J.R. Attended 1986 Fishermants Forumr Rockport, I'fr March 1986.
Partlclpated ln flsherles technology panel dlscusslon.

0lenr R.B.r Jr. Attended Meetlng of Internatlonal Ornlthology Congressr
Ottarar Ontarlor Canada, June 1986.






