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POST-FLEMING ECILOGY AND POPULATION DYNAII{CIS OF BALD EAGLES IN MAINE

Invesf.lgltqr: Mark A. McCollough

Adlllsam: R.
M.
l{;
J.
l|,.

B. Orenr Jr., Chalrperson
L. Hunter
B. Krohn
R; Gll bert
E. Glanz

CqQPSIEIaIS/
Prqlect
Su"onqtl:

0hJsctlYes: (I)

Maine Department of Inland Flsherles and Wlldllfe
U.S. Fish and l|lldllfe Servlce
Acadla Natfonal Park
The Nature Conservancy
Eagle Val ley Envlronmental lsts

Q'

(3)

(4)

Describe post-fledgfng behavlor of bald eagles In
Maf ne ufth mphasls on movements f n relatlon to
breedlng Epeisr habltat use' and assoclated adult-
J uvenll e rel atlonshlps.
Obtaln fnformatlon on Juvenlle dlspersal and
movqnents and locatlon of wlnterlng areas In
Mal ne.
Investlgate wlnter astlvlty and habltat use of
adult and lmmature eagles ln Malne.
Evaluate artlficlal feeding of bald eagles durlng
the rlnter as a technlque to: (a) lmprove survlval
of Juveni'le and adult eagles, (b) provlde a
contanfnant-free supplqnent of eagle dlet ln the
rlnterr and (c) enhance subsequent nestlng attempts
of adult eagles.

Scone:

Desplte recent lmprovementsr bal d eagle productlvfty ln Malne
rsnalned belou the reproductlve rates of eagles ln other areas. From
1977-851 50 to 86 palrs have been located nestlng In Malne ulth an
averag€ productlvfty of only .74 fledgllngs/occupled nest. Bald eagle
populatlons fn the Great Lake Stat€sr Chesapeake Bay reglon, and Nova
Scotla had average productlvltles of 0.90 to L.22 fledgllngs/occupled
nest durlng the sam€ tlme perlod. Perslstent hfgh levels of
organochlorlne resldues and other contanlnants ln eagle eggsr prey
Items, and ln Malne solls Indlcated that Malners eagle productlon wlll
llkely be depressed for years to come.

l,ianagment goa'ls have been to lmprove reproductlve success and the
recrultment of bald eagles lnto ttre breedlng population and thereby
restore a healthy eagle populatlon ln Mafne. Malntalnlng or improvlng
productlvlty has been essentlalr but the ultlmate success of managenent
efforts to encourage populatlon growth depends on the survlval of
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i ndiv I dual s al ready i n the popul ati on. Popul ati on model i ng of bal d
eagles suggested that management efforts dlrected at lmprovlng survival
wlll lncrease the population more rapid'ly than attempting to improve
reproductive success.

The purpose of this study was to lnvestlgate the post-fledging
ecology of bald eagles (their first 5 years of llfe), documenting
movements and behavlor immedlately fo1lowing fledging and subsequent
dispersal, A state-ride winter feeding program was evaluated as a
management technique to lmprove overwinter survlval of young eagles.
Large numbers of banded eagles uere indlvidual'ly ldentlfled at the
feeding stations from year to year, These data were used to calculate
survival rates for eagles, evaluate the effect of feedlng on survlvalr
and document plumage changes wlth age ln young eagles. Survival and
reproductive data are being used to create a population model to predfct
future popu'lation trends and to better evaluate the bald eaglets status
as an endangered specles.

Prqlesl-Staflrs:

From 1981-83, 11 fledg'ling eagles rrere radlo-tagged at 12 nest
sltes ln Cobscook and Machlas bays in eastern Maine. Over 2,000
relocations rere made of radlo-tagged eaglesr thelr parentsr and
slblings. Data on perch trees habltat use and behavlor were collected
for each relocatlon. Radio-tagged eagles were monltered each year from
July to October untll they dlspersed from natal areas. Nlne of the
radlo-tagged eagles were resighted after dlspersal in Malner
Connectlcutr and New York.

The bald eagl6 winterfeedlng program was contlnued for the fourth
uinter ln Cobscook, Frenchmanr Penobscotr and Merrymeetlng bays.
Approxlmately 95,000 pounds of food (mostly deerr livestockr poultrlr
and furbearer carcasses) were dlstrlbuted to the feedlng stations from
October 1984 to March 1985. At least 325 dlfferent eagles were
observed at the feedlng statlons. The greatest response was ln Cobscook
Bay where up to 78 dlfferent eaglesr mostly lrunaturesr us€d the feeding
statlons dally. Band numbers from 170 different eagles were obtained at
the Cobscook Bay statlon whlle observlng birds from a blind wlth an 80X
telescope. One hundred and forty-four eag'les uere from Mainer
originally banded at 45 nest sltes across the state. 0f particular
lnterest vere 42 adult eagles banded from 1975-79. Also reslghted were
slng'le eagles from Michiganr Ontarior South Carollna, Massachusettsr dod
Saskatchesdnr 7 eagles from Nova Scotla (Cape Breton Island), 13 from
New Brunswick, and 3 from Prlnce Edward Island.

In 19851 70 of the 74 eaglets produced in Malne were banded with
Indivldually coded color bands and band tags to lnvestigate movementsr
dlspersal and survlval. An addltlonal 5 eaglets were banded ln New
Brunswick. Durlng the wlnter of 1984-85r color-marked eagles were



resighted ln Massachusetts, Connecticut, and Labrador. To date over 59%

of the 387 eagles banded in Maine since 1975 have been res{ghted. These
data are being used to const,ruct mode'ls of Mainef s eagle population.

E!rt{-r9-BLEns:

Field work for a Ph.D. dlssertatlon was completed in March, 1985.
Data analysls and writlng of the dlssertatlon are now ln progress.
Expected completlon of the Ph.D. degree is ln March, 1986. The wlnter
feedlng program ls scheduled to be continued untll 1990. Research
emphasis wl'll be to determlne yearly varlatlon in survlva'l rates and
Investlgate age at first breedlng and recruitment lnto the breeding
popul ation.

Whlle Malners bald eagle population'
palrs ln 1985, is slowly increasing,'low reproductlve rate (Photo by ltil. B.

consisting of at
there is concern
Krohn).

'l east 65 nest i ng
over the conti nued
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A'll requlrqnents for the degree of
uere completed ln May 1985. An abstract of

D.
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EFFE TS OF TITOER HARVESTING PRACTICES
CN PRIMARY PRODU TION IN A STREAM

M. Mullen

R. Morlngr Chalrperson
B. Savlello
D. Uttormark

International Paper Company
Appal achlan Mountaln Club
Penobscot County Conservatlon Assoclatlon
Malne Department of Inland Flsherles and Wlldlife
Unlverslty of Malne at Orono
Malne Cooperatlve Flsh and l{lldllfe Research Unit

Measure changes ( if any) ln primary productlon
follqlng salvage cuttlng along a stream.

J.
T.
P.

Master of Sclence (Zoology)
the thesls follows:

Autochthonous energy fnputr ln the form of perlphyton productlon
and growthr was studled before and after logglng of the uatershed
surroundlng School Brookr a small trlbutary to the Aroostook Rlverr
Malne. Due to fnfectlon by spruce budwormr no buffer strlp was left on
one bank of the stream. The obJectlve of this study was to assess the
lmpact of the rmoval of the buffer strlp on the autochthonous energy
source of the stream and add to the understanding of the mechanlsms
operatlng wlthln a stream ecosystanr that are essentlal for sound
management of the forest resources.

The effect of the logglng on the perlphyton communlty uas
lnslgnlflcantr apparently due to several factors. 0nly a gnall part of
the canopy was actually rsnovedr thus mlnlmlzlng the lntensity of
changes In aval1ab'le llght. Small sprlngs ln the area helped malntaln
a stabl e ttrennal reglmer and onl y a smal'l portl on of the shal I ow

uatershed uas actually 'logged. As a conseeu€nc€r there uas no lncrease
ln runoffr thus preventlng an elevatlon ln the amount of nutrients
reachlng the stream. The relatfvely lor concentratlons of nltrates and
phosphatesr both before and after logglng, are clted as maJor factors
llmltlng the autochthonous Input andr thereforer F€ducing the effect of
the logglng on the stream communlty.
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ATLAI'ITIC SALION SPAI{NING AI{D INTRAGRAVEL REARING @NDITIONS

Inyesilgltqr: C. MacKenzle

Adtltsors: J. R. Morlng, Chalrperson
l{. E. Glanz
J. D. llcCl eave

Ccpneratafs/ Penobscot County Conservatfon Assoclatlon
PCqlgc! Malne Department of Inland Flsherles and f{lldllfe
SrpPgrJ Malne Cooperatlve Flsh and l{lldllfe Research Unlt

ObJsctlx.es: (1) Measure and ldentlfy the ertent and stage of
lntragravel mortallty of developlng Atlantfc
salmon eggs and alevlns.(2, Determlne lf alevln emergence patterns occur
1n a randomlzed pattern.

PrsteclStatrc:

All requlrsnents for the degree of Master of Sclence (Zoology) uere
completed In August 1985. An abstract of the thesls follors:

Survlval of Atlantlc salmon between fertlllzatlon and emergence uas
rpnltored In Northern Streamr l{ashlngton County (T 19 E.D.), Mafne.
Knorn numbers of green eggs uere placed In modlfled l{hltlock-Vlbert egg
boxes and burled ln Northern Stream. Survlval ras estlrnated on four
occaslons prlor to €m€rgence and at €mergence. Survfva1 through
hatchfng ras hlgh Q4fr) but decreased rapldJy after hatchlng. Average
survlval at emergonce ras 25.

The dlstrlbutlons of anerglng Atlantlc salmon fry from natural
redds were a'lso studled. The non-random dlstrlbutlon of emergent fry
may be caused by non-random horlzontal lntragravel movsnents whlch uere
orlented to lntragravel flor. Substrate permeablllty and dlssolved
oxygen uere measured In redds after emergence. Emergent-fry denslty and
substrate permeabllfty ln each sectlon of the clrcular fry traps were
not slgnlflcantly,correlated ln the redd vfth the hlgher total fry
densfty (30 fry/n'). Emergent fry denslty and substrate permeablllty at
14 cm and 20 cm depths wereoposltlvely correlated (p<0.05) in the redd
rlth lqer denslty (LZ f rylrf).
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POTENTIAL HABITAT COMFETITION BET}IEEN ATLANTIC SAL},ON AND BROOK TROUT

IN THE UPPER ST. J CFIN RIVER SYSTEM

Inverllgater:

Adn-tsg,rs:

Ccaperaiarc/
grqles,l
SupRorl:

O[lectlves:

P.

J.
w.
B.

W. 81 ey

R. Morlngr Chalrperson
E. Gl anz
M. lt4cAl lce

Malne Department of Inland Flsherles and Wlldllfe
Penobscot County Conservation Assoclatlon
Maine Cooperatlve Flsh and }{lld'llfe Research Unlt

(I) Ouantlfy the habltat selectlon by brook trout
ln waters of the upper St. John Rlver system.

(2) Attempt to predlct whether or not lntroduced
seiFrun Atlantlc salmon would compete wlth
brook trout for space and/or food.

Scppe:

At the urgfng of the statets largest salmon clubr the lntroduction
of sea-run Atlantlc salmon uas recently authorized for the upper St.
John River. Hqeverr when the proposa'l uas f I rst al redr state
blologlsts had several concerns. Would adult flsh migratlng upstream
and transported ln tanks above the lmpassable Grand Falls dam brlng wlth
thqn uruanted dl seases and unranted rarnnater species to tlre upper
rlver? Ilould sea-run Atlantlc salmon unfavorably compete wlth natlve
brook trout In an Internatlnally-known flshlng area?

The last questlon is addressed ln thls research proJect. Research
sltes uere se'lected in the upper St. John Rlver system ln yhich brook
trout were indlgenousr both rlth and ufthout cohabitlng landlocked
salmon. Stream placement from fce-out to lce-ln uas determlned by
electroflshlng surveys. The habitats selected uer€ quantlfled using a
modfflcatfon of Habltat Evaluatlon Procedures for brook trout. Any
detected habltat shlft In the brook trout populatlons as a result of
cohabltatlon rllth landlocked salmon would s€n/e as an lndex of expected
completlon of brook trout and sea-run Atlantlc salmon.

PreleclStatqs:

Three sltes (Sly Brook, West Twin Brookr Fox Brook) were selected
ln the fall of 1984r based on past electroflshlng by state blologlsts.
These sltes uere surveyed at approxlmately 3-week Intervals over the
sprlng-to-fall 1985 season. Data were obtalned for a number of physlcal
and blologlcal parametersr lncludlng depthr temperatuF€r cuFfent and
speed.



fuilre-Plansr

Compl ete analysl s of ttre
stream preference ls ln progress.
1986.

habitat data assoclated wlth seasonal
A thesls wfll be prepared by May



InvesLlgrtsr:

A4lllsers:

Cooneratars/
ercJesl
Sunnslt:

0bJecJLUs:
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FOOD CIIAIN OF SCfIOODIC LAKE, MINE

E. Sayers, J r.

R. Morlngr Chafrperson
A. Haltqnan
E. Glanz

Malne Department of Inland Fisheries and l{lldlife
Ouantify elqnents of the food chaln in Schoodlc Lake
to Indlcate possfble reasons for the poor productivlty
and grorth of game flshesr and to recommend posslble
managment optlons.

Scone:

The Schoodic Lake flsheries for landlocked salmon and lake trout
have been poor for many years. The success rate for wlnter salmon
anglers of 0.05 ffsh per anglenhour ls rell belw the reglonal average.
The reglonal manager has estab1lshed as a goal land'locked salmon of 16
lnches and I pound by the end of the second year of growth. Results of
trapnettlng operations ln 0ctoberr 1985 fndlcate that thfs goal is not
belng met desplte drastlc cuts In the salmon stocking rate. Lake trout
grouth also appears to be poor. Appproximately 805 of all lake trout
caught durlng the 1985 vlnter s€ason uere below the legal slze llmlt of
18 Inches. The most'llkely cause of slow salmonld grwth ls
lnsufflclent forage'flsh populations. Several attempts have been made
to establ I sh a sme'lt popul atlon but these have been I arge'ly
unsuccessful. The State of Malne requested a flshery lnvestlgation to
assess the plankton and forage base and to recommend manag€ment optlons.

PnqJect-ltailts:

A llterature revlew ls In progress and dlscusslons wlth the
reglonal blologlst are ongolng. These dlscusslons have included a
thorough revleu of the manag€ment hlstory and goals for Schoodic Lake.
Recent trends Indlcate that grwth of salmon ls improvlngr probably as a
result of reducfng the stocklng rater but growth fs stlll wel'l be'low the
reglonal average. A study p'lan ls belng formulated to provl de
management optlonb for the Schoodlc Lake flshery.

Eqtue-Pl-ans:

Fleld workr prlnclpally glllnettlng' trawllng' and angler surveylng
should begln ln early 1986. Uslng systematlc traw'l sampling, we hope to
estimate the abundance and dlstrlbutlon of forage flsh. Cornblnlng these
estlmates wlth salmonld food hablts and abundance data should provide a
basls for reflnlng the stocklng and harvest pollcles for Schoodlc Lake.
Fleld work should be canpleted ln 1987 and the thesls by May 1988.

R.

J.
hf.
r{.
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EVALUATION TECHNIOUES FOR DISTINGUISHING STOCKS OF ATLANTIC SALICIN

IgllesJ.lgttar: C. M. Perry

Adn-lsor: J. R. Morlng

Cqa$grEtafs/ U.S. Flsh and ltlldlffe Servlce - l{ellsboro National
PrgJgci Flshery Research and Development Laboratory,
SunRg.trt: Wel I sboror PA.

0hJegttys: Descrlbe the lmpacts of varylng levels of pH on
the survlvalr growth, and development of several
stralns and brood stocks of Atlantlc salmon.

Scsne:

The acldlflcatlon of lakes, rlvers and streams ln eastern North
Amerfcar ylth lts lmpendlng loss of specles dfverslty, has become a
maJor @ncern to consetratlonlsts. 0f partlcular lmportance ls the 'loss
of Atlantfc salmon stocks. Slnce the passage of the Anadrcrnous Flsh
Conservatlon Act (PL 89-304) ln 1965r maJor efforts are underuay to
restore and enhance the U.S. populatlons of Atlantfc salmon rlthln lts
endemlc range. Horeverr obstructlons to upstream movement such as damsr
hlghly developed commerclal flshtng leadlng to over harvestingr
pollutlon' and acldfflcatlon of hqne waters have affected these efforts.

The U. S. Flsh and l{ll dl lfe Serylcet s Research and Developnnnt
Laboratory In l{ellsboro' Pennsylvanlar ls charged rlth determlnlng the
effect of acldlflcatlon on Atlantlc salmon. l{ork on Ure tolerance of
some salmonlds to acld waters have shown specles dffferences.
Investlgatfons of lor pH tolerance on varlous stralns of salmonld
specles have been Inconcluslve. Thls proJect proposes to shed more
llght In thls area of strafn dlfferences.

In thls proJectr flve stralns (sources) of Atlantic salmon taken
from varlous sltes fn Ner England wlll be reared and tested. Three
stralns (sources) rlll be of sea-run orfgln and two wlll be from
landlocked populatlons. One-half of each straln (source) ulll be ralsed
one PH unlt lower than ltst counterparts. At six llfe stages from
mbryo through smolt, these flsh ylll be subJected to varlous levels of
pH belor thelr optlmum.

Lorer lethal llmlts or EC.rrts rll'l be calculated for each I lfe
stage In each straln. PhotographlcT-hlstologlcal and yr{tten records
wlll be kept of ffsh at each stage and pH.

Thls Informatlon should prove useful In (a) determfnlng uhlch life
stage of each straln ls most sensltlver thereby alertlng blologlsts to
the lncreased need for protectlon there, and (b) chooslng a straln whose



The proJect is Just beginningr with equipment construction and
acqulsltion undenray.

Eutus.-PlEns:

Eyed eggs from flve sources wlll be in place at l{ellsboro by
January 1986. Inltial testlng wfll begin soon thereafterr with periodic
testing and measurement continuing ln stages for an l8-month period. A
thesls wll'l be prepared by May 1988.

10

overall survival may be improved by thelr
durlng varlous perlods of thelr lives and
present popul atlons.

Peojes3-ltahu:

tolerance of 'lowered pH leve1s
usi ng these strai ns to enhance

to intensive management, is
'luck at the Bangor Salmon Poo'|,

Malners Atlantic salmon populationr due
i ncreasi ng. Here angl ers try thei r
Penobscot Rlver (Photo by J. R. Moring).
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POPULATION STUDIES OF MAINE INTERTIDAL FISHES

Iavesilgatq.r: J. R. ltlorlng

Coonefnters/ Natlonal Geographlc Soclety
Pcqjesf
luppsrj:

Obtecj.lges:

The Nature Conservancy
Unlverslty of Malne at Orono

(1) Identify envlronmental condltlons associated
wlth arrlval and departure of flshes ln the
fntertldal zone.

(21 Identlfy and quantify algal and food
assoclatlons of Intertlda'l flshes.(3) Develop a specles check I lst of Malne
tldepool flshes.

Scone:

Intertldal flshes are unlque mqnbers of the intertldal ecosystem.
Tldepools serve a nursery functlonr and young of econcrnlcally-lmportant
offshore flshes utlllze tldepools as a refuge and nursery. Because of
speclflc algal and habltat associatlonsr these flshes can be susceptlble
to envlronmental contamlnants ln coastal vatersr both of a dlrect and
lndlrect nature.

Surveys slnce 1979 have located 20 specles of tldepool flshes in
Malne. The movsnents of the rock gunnel have been examlned ln marklng
studlesr and algal assoclatlons and food hablts of lumpflsh and Atlantic
seasnails have been quantlfled. Three study pools on Schoodlc Penlnsula
have been studled slnce 1981, and rork has also involved the flrst
descrlptlon of rock gunnels as the flrst lntennedlate host of the
dl genean f'l uke, CryPfocctle _lloglra.

erqleclStaf,us:

Monltorlng of three study poo'ls contlnued at Schoodlc Penlnsula ln
1985, and data rere recorded on the lmpact of Hurrlcane Glorla on the
physlcal and blo'loglcal components of the pools, Slgnlflcant changes
were noted, Includlng the absence of small lnvertebrates and changes ln
pool morphologpt. Addlt{onal data rere collected on alga'l associations
of Juvenlle lumpflsh and Atlantlc seasnails. tlost flshes preferred
specles of Lanlttafl-a. Work ln fall 1985 lnvolved monltorlng of
envlronmental condltlons affectlng anlgratlon of flshes from tldepools
to subtldal ir€itsr prlmarlly tsnperature and sal lnlty. Numerous Journal
papers and reports have been publlshed.
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Eutsre-Blans:

U{ork ln Sprlng 1986 wlll document the envlronmental condltions
affectlng lmmigration of flshes to tidepools from subtldal areas.
Stomach analyses of over 100 juvenlle speclmens of lumpflsh and
seasnalls rill be conpleted during wlnter 1986. Addltlonal movgnent
studles wlth rock gunnels are planned for summer 1986, lncluding an
assessment of fluke lnfestatlon as an lndlcator of {ntertidal and
subtldal movements. Several Journal manuscripts are being prepared.



InveEugatnrs:

Coopentqr:

CgeperataJE/
PccJect
Supporj:

0b.Lestlvs:

l3

REPROUJCTIO}I OF BLUEBACK OIAR

F. l{. Klrchels -

C. MacKenzle
M. McEl roy

J. R. Morlng

The Nature Conservancy
Malne Bureau of Publlc Lands

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

Scpge:

The blueback charr a landlocked form of Arctfc charr ls rdpsr and
perhaps ls a threatened subspecles. It ls managed as a separate
tt5p6slE5tr by the State of Malne. Genetlcally, ft has been shorn to be
slmllar to Arctlc charr but the sparnlng behavlor appears to be unlque.
Thls spawnlng actfvlty has not been adequately lnvestlgated or
descrl bed.

PnqJsql-Strhts:

Fleld work for thls 6-rpnth proJect has been completed. Onelda
trap rets and fyke nets rere used to collect blueback char from 'late
October to mld-Novgnberr 1985, ln three lakes In Deboullle-Red Rlver
Townshlp (T15' Rg). These lakes In central Aroostook County are among
only a handful of lakes ln Malne knorn to contaln blueback char.
Informatlon uas gathered on the populatlon characterlstlcs of all
specles collected In th'e lakes as uell as the reproductlve habits of
bl ueback char.

Euture-Plans:

All fleld work ls completed. A flnal report wlll be prepared by
January 31, 1986.



FISHERIES INDICES

IatlestJgaf,qr.s: F.
c.
J.
L.
J.

AdYlsors: J.
R.
s.

The notable result was the
mussels followlng drawdoun.
recedlng watersr so th€ mussels

Bro.iec.LStatus: ,
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IN LAKE SEBASTICOOK AS AFFECTED BY WATER DRAWDOI{N

J lffry
Fay
Snow
S. l{el ss-Gl anz
G. Trial

G. Stanleyr Chairperson (for F. Jlffry)
L. Vadas
Tyler

R. Morlng

Malne Department of Envlronmenta'l Protectlon

Measure blo'loglcal changes associated wlth water
drawdown of Lake Sebastlcookr Mafne.

eJ lmlnatlon' of almost al I freshwater
Mussel movsnent was slower than the
burrowed and eventually starved.

Cagpefater:

Cqaneretar/
Prgles.t
Snp.pgrt:

OhJestUer

J.

.Scnpe:

In an effort to lmprove the uater qual lty and flshery of the
eutrophlc Lake Sebastlcook, water levels w€re drayn down over several
years. Prlor to and after these drawdownsr populations of flshes and
freshwater mussels uere studled ln several lnterrelated proJects.

Work is underway on the analysls of flsherles datar Including
calculatlons of PSD (Proportlonal Stock Densfty) and creel cersusr and
a draft flnal report has been prepared.

EutJLne-PLans:

The draft report wlll be reviewedr edltedr and completed this year.
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INTERACTIOI.IS AMOI.G WATERFOWL, FISHES, IIWERTEBRATES, AND
MACROPHYTES IN FOUR }iIAINE LAKES OF DIFFERENT ACIDITY

Inge.siigatars: M. L. Hunter, Jr.
K. E. Gfbbs
J. R. Morlng
J. J. Jones
M. Brett

Cqape.rgtars/ U.S. Fish and Wlldllfe Service - Eastern Energy
Plqiect and Land Use Teamr Kearneysvlller l{V.
Su$g-trt: U.S. Envlronmental Protectlon Agency

0[Lec&lnes:

Unlverslty of Malne Entomology Oepartment

(1) Study the blotlc structure of four ponds of
dlfferlng acldltles anphaslzing the components
most directly related to uaterforl.

(2) Assess the functlon of each pond by studying
competltive lnteractlons among flshr duckl lngs,
lnvertebratesr and macrophytes.

(3) Test tuo alternative hypotheses!
(a) Acldlc preclpltatlon ls deleterlous to

raterfoul because thelr foodr aquatlc
Invertebrates and macrophytesr ls reduced.

(b) Acldlc preclpltation ls beneflclal to water
fwl because lt reduces flsh populatfons that
compete rith waterfowl for food.

ere&st-Statss:

Fleld rork has been completed and a number of sclentific
publlcatlons are In progress. A flnal report was submltted to the
fundlng agenclesi an abstract of that report is as folloysl

Thls study focused on two palrs of ponds that were physlcally
slmllar but rhlch had markedly dlfferent acldltles. Salmon Pond (pH
6.3) had flsh, uhlle l20m away, Mud Pond (pH 4.6) ras flshless. The
second palr, Kfllman Pond (pH 6.5) and Unnamed Pond (pH 4.8)r rrefe dlso
physlcally slmllarr but agaln the clrcumneutral pond had flsh and the
acldic pond uas flshless. In Salmon and Mud ponds we studied
macrophytesr zooplanktonr macroinvertebratesr flshr and black ducks and
attenpted to el ucldate thel r lnteractlons. lfe repl icated the
macrophyter flshr waterforylr ahd a portlon of the macrolnvertebrate work
ln Klllman and Unnamed ponds.

Macrophyte abundance and specles richness varled among the ponds.
The acldlc ponds had lo specles rlchngss (Mud - 10; Unnamed - 6) and
Intermedlate biomasses (33.8 and 74.6 g/rfr Fespectlvely). Salmon Pond
supported 15 specles and 157.9 g/nf yhile Klllmag Pond had a slmllar
specfes rlchnessr L4t but very lou blomass, L4.0 g/n'. The dlfferences
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in species richness were probably related to pH' and transparency
dlfferences probably explaln the biomass pattern. It ls un'likely that
thls distributlon of macrophytes played a mdor role in shaplng the
pondsf fauna.

Elghteen species of zooplankton were ldentifled from Mud Pondr and
2L species from Salmon Pond. Rotifer specles rlchness and density were
lower ln Mud Pond (1.6 spp. per sample and 42.6 lndlviduals per 10
llters) than ln Salmon Pond (5 spp. per sample and 503.5 indivlduals per
10 liters). Crustacean species rlchness Q.4 spp. per sample) was
siml'lar for both pondsr but denslty was lower in Mud Pond than Salmon
Pond (63.7 and 228.3 indlviduals per 10 lltersr respectively). Three
large crustaceans were more abundant ln the acld pond. The crustaceans
DlaRfonu mLnutus, UegasJclaps gdiu' Bcsml-oa' and seven rotifers were
more abundant in the circumneutral pond. Backswlmmers were abundant ln
Mud Pond, but apparently absent in Salmon Pond. Laboratory experiments
lndlcated backswimmers consumed an average of 78 copepods per dayr thus
havlng an important lmpact on the planktonic community. The large
numbers of backswlmmers present fn the acidlc lake suggests they may
have replaced flsh as a slgnlflcant planktivore.

Annual mean abundance of benthlc macrolnvertebrates ln Salmon and
Mud ponds was slml1ar at depths of 0.5 m (1,380 anl Lr2l9/nz) but lower
fn Mudrthan in Salmon at2-4 n (2$84 and 7,L44/nf) and 9-12 m (191 and
2,973/rf',. Annual mean biomass (wet welght) uas lower in Mud than
Salmon at all depths; dlverslty was Iower ln Mud than Salmon. Amphlpoda,
Mollusca and Hlrudlnea were present ln Salmon but absent from Mud.
Ephemeroptera rere less abundant ln Mud than Salmon with tegtcDllebj3
spp. occurrlng In both ponds and Caenls spp. abundant in Salmon but
absent from Mud Pond. Odonata were less abundant in Mud but included
the same specles as Salmon. Trlchoptera uere more abundant in Mud but
less dlverse than 1n Salmon. Dlptera h,ere the most abundant
macrofnvertebrates fn both ponds. Chironomlds trere more dlverse ln
Salmon than Mud but represented a hlgher proportlon of the total fauna
ln Mud than in Salnon (2ffi and 36? at 0.5 w gL% and 55% at 2-4 w and
L0ffi and 3M at 9-L2 m). F{sh excluslon cage studfes showed
macrolnvertebrates more abundant outslde than inslde cages ln Mud but
vlth slmllar abundance In Salmon. This suggests that a caglng effect
apparent {n flshless Mud Pond may be compensated for by fish feedlng ln
Salmon Pond and that flsh may decrease the abundance of
macrolnvertebrates. Sweep net samples of invertebrates avallable to
duckllngs indlcated that Unnamed Pond had a signlflcantly greater
abundance of macrolnvertebrates. Sweep net samples of invertebrates
avallable to duck'llngs Indlcated that Unnamed Pond had a slgniflcantly
greater abundance and biomass than Klllman Pond; there were also more
Invertebrates In the Mud Pond sample than ln the Salmon Pond samples but
the dffference was not sfgnificant.

Studles conflrmed the apparent absence of flshes in Mud and Unnamed
ponds. Salmon Pond had populatlons of brook trout, golden shlner'
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ralnboil smelti Klllman Pond had these specles plus whlte suckerr
blacknosed dacer and kllliflsh.

Imprlnted black duck duckllngs grw faster on acldlc ponds than
those on the clrcumneutral ponds. After t2 daysr Mud pond duckllngs
welghed 88 g versus 70 g for Salmon pond duckl Ings; unnamed pond

_duckllngs weighed 116 g after 17 days versus 77 g for those ln Kil'lman
Pond, (slopes of the growth curves were dlfferent at p < 0.01 for both
study areas). Dlfferences ln behavlor also lndlcated that the acldic
ponds uere better duckl lng habltat; duck'l ings on Mud and Unnamed ponds
spent less time searchlng and movlngr and more tlme feedlng and restlng,
compared to duckl lngs on salmon and Killman ponds. There uas
substantial overlap In the diets of trout and ducksi b{o of the three
Indlces calculated lndlcated that duckllngs sharlng a clrcumneutral pond
rfth flsh had dlets that uere more slmflar to those of flsh than to the
dlets of duckl lngs on acldlc ponds. These results support the
hypothesls that duckllngs and ffsh canpete for invertebrates and thatr
under certaln cfrcumstancesr the negatfve effect of acldlffcatlon on
flsh may produce a beneflclal effect for ducklings.
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BIOSPHERE RESERVE DATA BASE -- BIG BEND NATIONAL PARK, TEXAS

Inlesilgltq.r:

S$ervi-ser:

J. y{.

J.A.

Ault III

Bl ssonette

Natlonal Park Servlce - Blg Bend National Parkr TX
State Department - Reglonal 0fflcer Santa Fe, NM

- MAB ProJect 8 Office,
Washlngton' D.C.

Complle an annotated blbllography of the
archaeologyr aquatlc systemsr cl imater geology/
geneology/paleontologyr historyr soll s'
terrestrial faunar use and effectsr and vegetation
references for Big Bend National Parkr Texas and
the northern Chlhuahuan Desert.
Summarize the klnd of data avallable for BBNPr and
descrlbe the faci'litles avallable to researchers.
llake recommendatlons that wl'll enable the Park
Servfce to attaln llAB objectlves at BBNP.

Cqaserata.rsl u. s.
erqlect u.s.
SupRq.ct:

0hjsctlYes: (1)

Q)

(3)

Scsne:

Blg Bend Natlonal Park (BBNP), Texas uas deslgnated a Biosphere
Reserve ln 1976. Thls deslgnatlon made BBNP part of the Man and the
Blosphere (MAB) Programr and 'lnternational conservatlon effort
establlshed by UNESC0. The purpose of thls work was to asslst the Park
Servlce In lts partlclpation ln the MB Program and provlde
encouragement and suggestlons for lnterdlsclplinary research.

Pnciecl-$trhrs:

The annotated blbllography has been prlnted and wlll be available
on computer at BBNP and the Southwest Reglon Offlce of tJre Park Servlce.
l{e have ldentlfied approxlmately 3600 citations; 868 concern research
conducted at BENP and have abstracts Included wlth the citation.
Cltatlons only are provlded for 2700 entries concernlng the Chihuahuan
Desertr 700 entrles are ln Spanlsh.

The second volume of the report provides summarles of the data
bases lncluded ln the annotated blbllography. Also completed for thls
sectlon are (l) a dlscusslon of facllltles avallable to researchersr (2)
a list of names and addresses of sclentlsts lnterested ln research in
the Chlhuahuan Desertr and (3) a nqulck referencett table of the klnds of
uork completed at BBNP.

Recommendatlons for actlons needed to achieve l.4AP objectlves have
been developed. Guldellnes for the recommendatlons came from three
sources (l) Natlonal Science Foundatlon recommendatlons for long-term
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ecological researchr (2) Man and the Blosphere program, proJect -g
objectivesr and (3) suggestlons from 3 questlonnalrei sent to L44scientists who have worked elther ln BBNP or ln other parts of the
Chlhuahuan Desert. Recommendatlons are grouped lnto three categorles,
RESEARO{ FACILITIES At'lD DATA BASES, LONG-TERM ECOLGICAL MONITORINGT drd
P0LICY/AIXI{INISTRATI0N. l{lthln each category the recommendatlons were
ranked accordlng to thel r importance.

The proJect ls now complete.



Losegtigatn-rs:

Qosseratars/
Pnejecl
Suppq$:

O[lectlves:

M.

A.
J.
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A LONTTERM FOREST ECOSYSTEM STUDY

L. Hunter, J r.
J. Kimball
W. llltham

Holt Woodlands Research Foundatlon

(1) Describe the structure of the plant and anlmal
communitles in an oak-pine forest ecosystem.

(2) Investigate the effect of wood'lot management on
communlty structure.(3) Document phenologlcalr interannual, and long-
term changes In community structure.

Scoge:

Thousands of people own woodlotsr and they control a resource that
is not currently befng adequately managedr desplte a grwing demand for
forest products. To many landounersr perhaps mostr economlc return from
timber extractlon ls secondary to conslderatlons such as recreatlon,
aesthetlcs' and rlldlife. In the absence of nanagement advlce these
people often choose not to manage thelr'land at all. Thusr there is a
great need for informatlon on how to manage small woodlots' partlcularly
fn ways that naintafn or enhance wi'ldllfe and simllar values,

l{e know surprlsingly little about forest ecosystars. Thfs ls true
beciuse foresterst attentlons have been focused almost entirely on the
trees; botanists have largely lgnored forests on the assumption that
foresters were studying them; and other blologists such as entomologists
and wildlifers have only undertaken autecological studies concerned wlth
a slngle speclers or group of specles. In shortr broad scope studies of
Malnels forest ecosystems have rrfallen through the cracks.tt It ls
partlcularly lmportant that ecosystem level studfes be long-term because
of the complexlty and varlablllty of forest ecosystems.

This study fs being conducted for 20 years on a 120 har red
oak-whlte plne woodlot ln Arrouslc, Malne, called the Holt Forest. We
have selected a 40 ha tract and divlded it lnto forty I ha blocks wlth
20 ha servfng as a control area and 20 ha as an experlmental area.

Durlng the flrst three years our primary obJectlve is to descrlbe
the structure of the plant and anlmal communfty. ile are undertaking (l)
a 100fr lnventory of trees (>10 cm DtsH) and lntenslve lnventorles of tree
regeneration, (a'll trees are belng indivldually numbered andr on L2 ha,
locatlons mapped), (2) a complete descrlption of the vascular plant
vegetatlon uslng the releve technique, (3) an lnventory of a1l breedlng
blrd terrltoriesr (4) transect surveys of nonbreedlng blrdsr (5) small
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mdnmal trapplngr (6) sal amander transect countsr 0) phenological
observations on llfe hlstory events ln 40 plant specles, (8) estimates
of I ltter and frult productlonr fruit prod (9) general surveys of canopy
lnsect abundancer dnd (10) reterologlcal observations. These datar
largely population estimatesr dF€ lntegrated by area unlts (usually 0,25
ha blocks) and analyzed to portray the forestts communlty strucLure.
After three years rle vlll begln managlng the experimental area rlth
three objectlves: (f ) Increase wood productlonr Q, increase wll dl lfe
dlverslty and abunddoc€r and (3) malnta{n the forestts aesthetlc value.
By contlnulng to monltor populatlons and processes we can attaln the
second obJectlve. Over ttre course of 20 years ue wlll begin to
understand hon the communlty changes seasonal ly and from year to yeari
thls ls the essence of the third obJectlve.

SneJesj-Eta$rs:

The thlrd year of fleld work was 1984-85 and tasks I through 8r and
l0 as outllned above uere completed.

Eutilre-Pl-ans:

In 1985-86 we wlll lnltlate task 9 and continue 11 3 through 8r
and 10.
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SOI{GEIRD SPECIES DIVERSITY IN RELATION TO

STRUCTURE AND SIZE OF FOREST STAI'IDS AND EMES

C. A. Elllott
J. R. Gil bert, Chal rperson
P. }t. Brown
}t. E. Glanz
G. L. Jacobson
T. Saviel lo

Internatlonal Paper Company
Malne Department of Inland Flsherles and lfildlife
(1) Determine songblrd specles dlverslty (BSD)

1n habitat types in alpha (within stand) dlversity.
(n Determlne the effect of stand size on BSD for each

habltat type.
(3) Determine BSD ln edge habltat varying in beta

(between stand) dlverslty.
(4) Determine the effect of length of edge on BSD

for each edge type.
(5) Detennine the relatlonshlp betueen blrd specles

composltlon of the edge zone and that of the
adJoinlng habitats.(6) Use the results of obJectlves I-4 to quantify
the relationshlp betueen alpha and beta dlversity
and gamma (landscape) dlverslty.

(7) Use the results of thls study to predlct the
effect of forest management practlces on habltat
diversity (alphar betar and gamrna) and BSD.

Scope:

Habitat dlverslty ls an lmportant concept in wlldl lfe
managementr ulth each specles havlng certaln habltat requlrements.
l4anagement for a diverse wildlife community means management for habltat
dlverslty. Two maJor components of habltat dlverslty are vertlcal and
horlzontal structure. Comblned, these can be consldered landscape
d lversl ty.

Vertlcal struqburer also termed
dlversltyr ls a functlon of the number of
ln a habltat and the varlety and abundance
w I thi n and ilong I ayers. It I s often
dlverslty (FHD).

rw ith I n standfr or 116l p[1rr
I ayers of vegetation present
of pl ant species present
measured as follage height

Horlzontal structurer al so termed nbetween standtt or ttlsttrtt
dlversltyr ls a functlon of the change ln vertlcal structure between
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habltat types. The transltlon Zoner or edge, has length, rldthr and
vertlcal structurer hn! Incl ude characterlstlcs of the adJolning
habltatsr may have unlque characterlstlcs and may be the result oi
envfronmental gradlents or manrs actfvitles.

rrLandscapex op ttgdlrratr dlverslty comblnes alpha and beta dlversity
and ls a function of the lntersperslon, patchlnessr slze, and shape of
habltat tyPes. Managenent for habltat dlverslty ls prlmarlly concerned
rlth maxlmlzing gamma dlverslty.

Thls study wlll examlne the relatlonshlp between habltat dlverslty
at the alpha and beta levels, and songblrds.

As alpha dlverslty and stand slze vary fron lory to highr the
dlvenslty of the songbfrd cormunlty rlll also vary. There ls a pofnt
rherer for a glven alpha dlverslty (or FHD)r in! further lncrease 1n
stand slze wfll have lfttle effect on blrd specles dlverslty (BSD).
simllarly, for an edge of glven beta dlversltyr as length of that edge
lncreases there lsr In theoryr a polnt where any further lncrease ln
edge length rlll have llttle effect on BSD. Four stands and 4 edge
types rll'l be chosen to represent a range of alpha and beta values and
censused for songblrds. By taklng larger and larger portlons of the
area census€dr specles-area or specles-length curves rlll be constructed
for each value of alpha and beta. Each edge type wlll also be censused
on transects across the edge to provlde lnformatlon on the conpositlon
of the blrd communlty wlthin the edge zone relatlve to the adJacent
stands.

Dlvldlng the vegetatlon lnto 9 layers (0-0.5, 0.5-L 1-3, 3-5, 5-
I0r 10-15' 15-20, 20-25, 25+ meters)r the ccrnpositlon and volume of
follage present in each layer wl'll be determlned ln l0 by I0 m plots
placed at 10-100 m lntervals ln stand and edge plots. FHD values will
be calculated from these data and used to asses the homogeneity of the
study areas.

A quantltatlve expresslon of gamma dlverslty wlll be developed from
the results obtalned from alpha and beta diverslty values. All 3 levels
of dlverslty are lmportant In determinlng the overall dlverslty of an
dr€dr andr together with Informatlon on stand cmposltlon and the
spatlal and temporal arrangement of dlfferent stand typesr can be used
to assess the effect of forest management practlces on habltat
dl versl ty.
prsleclStetts:

All fleld rork has been completed. Four stands (softwood,
hardroodr mlxedwoodr and c'learcut)r fahglng from 40-64 har have been
censused and vegetatlon data taken. Four edge types (softwood-clearcut'
hardwood-clearcutr mlxedrood-clearutr and sofbrood-partlal cut) have



been censused ln both 1984 and
edge type ras censused along 1000
wlde extending 250 m into each of
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1985, and vegetatlon data taken. Each
m of the edger and in a plot 250 m

the adJacent stand types.

Data analyses on bird species dlversity and fol lage height
dlverslty has begun.

Eutflre-Blens:

Data analyses wl'll continue and Ph.D. dissertation writing will
begln thls fall. ProJected date of completlon ls May 1986.
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S0rcBIRD AND SMALL l,lAl.04AL POPULATIONS
IN MAINE RIPARIAN AI,ID EDGE OAK-PINE FORESTS

Int-egilgatqrs M. F. Small

Adrltsgrs: M. L. Hunterr Jr.r Chalrperson
P. l{. Brwn
h,. E. Glanz

Coonerata.rsl
Pnqjssl
SulRgft: Holt Woodlands Research Foundatlon

OLlectlves: (1) Determlne densltles of blrd and small marmal
populatlons in rlparlan oak-plne forests and
forests ulth a porerllne edge.(D Determlne productlvlty of blrds and small
marmals in these study areas.(3) Compare the densltles of varlous specles in
the rlparlan forest to thelr densltles ln the
area ulth a porerl lne edge.

(4) Compare the changes ln vegetatlon helght and
composltlon near the pouerl fne edge wlth those of
a rlparlan zone.(5) Observe the effects of dlstance frcrn edge
upon specles denslty.

Sccae:

Research on anlmal populatlons 1n rlparlan ecosystans has focused
on the arld Southrest. Anlmal populatlons seem to be greater ln thls
habitat than ln surroundlng habltatsr a phenomenon slmil ar to the effect
of an edge. In the Northeastr the dernand for rlverfront houslng
contlflu€sr and logglng beslde rlvers and streams ls common. State and
local agencles need to know how shorellne development affects ylldllfe
populations before decldlng how lt should be managed. Thls proJect is
deslgned to compare anlmal populatlons In r{parlan forests to those ln
forests wlth an edge' and to dlscover the effect of dlstance from the
rlver upon populatlon characterlstlcs. The data gathered may be used to
assess the characterlstlcs of rlparlan populatlonsr whether they dlffer
frqn those of a populatlon near an altered habltatr and how ttrey could
be affected by shorel fne development.

Prs.ler.LStrtqs:

Tro fleld seasons uere completed in 1984 and 1985. Songblrds were
census€d on four study areass two In Llncoln County near a poerliner
ancl two beslde rlvers ln Sagadahoc County. Thlrty-flve nests sltuated
on the four areas were monltored for evldence of predatlon or corblrd
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parasltlsm. Artlflcal nests contalnlng quall eggs were also placed In
these oF€dsr as well as in four additlonal forestsr dfld the amount of
predatlon upon them uas recorded. Small mamrnals were censused on one of
the powerline areas and one of the riparian areas. Height and species
of vegetatlon were recorded at sample polnts wlthln 30 m of the edge or
rlver to create helght profiles.

Eutue-Plans:

Complete analyses and rrite thesfs by May 1986.
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OF LAKESHORE BUFFER STRIPS IN EASTERN MAINE

N. Johnson' Jr.

W. Brownr Chafrperson
L. Jacobson
R. Gl'lbert

Cooneratars/
Pnclesl
Sumort: Mclnti re-Stennls

OhJectlves: (1) Compare avlan cornrunlty parameters (1.e.
dlversltyr rlchnessr and denslty) betreen
lakeshore buffer strlps and undlsturbed
I akeshore.

(2, Ouantlfy the composltlon and structurer or
other speclflc conponents 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 breedlng
blrds of lakeshore areas.

Scsne:

There are approxfmately 31400 ponds and lakes, greater than one
acre ln slzer rlthln the unorganlzed twnshlps of Malne. The Malne
leglslature has enacted Jars that regulate use a'long the shorellne of
these areas. Regulatlons have been deslgned to: (1) protect and enhance
rater qual lty, . (2) protect shorel and areas from eroslonr (3) protect and
preserve vegetatlon and rlldllfe, and (4) conserve natural beauty.

Tlmber harvestlng adJacent to lakes and ponds must conform to
standards provlded by the Land Use Regulatlon Corrnlssion. These
standards require the retentlon of a buffer of we'll-distrlbuted trees
along the shorellne. Buffer strlps may provlde adequate food and cover
for some specles of wll dl lfe.

Thls sbudy trlll lnvestlgate avlan use of lakeshore buffer strlps.
Data obtalned through vegetatlon analysls rlll be used to examlne the
vegetatlon components utll lzed by breedlng blrds. The results of thls
study wlll be used ln evaluatlng the effects of tlmber harvestlng on
breedlng blrds In lakeshore areas.

Prslect-Stntus:

Two summer fleld s€asons uere completed ln July 1985. Songbirds
uere censused at two study sltes, a lakeshore buffer strlp and an
undlsturbed lakeshore. Vegetatlon tras sampled uslng 160 0.04 ha
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clrcular plots durlng July and August 1984. Addltional
were centered at singing perches of territorial males
-nests of selected species.

Eut$s-Blans:

Analysfs of the data will be completed ln the
manuscripts are scheduled for completlon by May 1986.

vegetatlon plots
and at active

fal l. Thesis and

Buffer strips often
woodpeckers and other
feeding young (Photo by

have dead trees (snags) which are used
wil dl ife. Here a ma'le pileated woodpecker
}rl. N. Johnson, Jr.).

by
is
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RESPCN.ISE OF SO}reBIRDS AND SMALL MAMMALS
TO GLYPHOSATE- INDIJCED HAB ITAT C}IAI.IGES

InYes3lgaf4r3 D. J. Santlllo

Adrltssrs: M. L. Hunterr Jr., Chai rperson
ll. E. Gl anz
D. M. Lesl le
M. L. Mc0onnack
T. Fllauro

CcoPgrEtors/ Great Northern Paper
PccJeqt Malne Department of Inland Flsherles and Wlldllfe
SupncfJ: Malne Cooperatlve Forestry Research Unlt

gllesttues: (f) Determlne the effects of herblcfde-fnduced
vegetatlonal changes on specles conposltlonr
densltlesr ird dlstrlbutlon of breedlng birds.(2) Determlne effects of herblcfde-lnduced
vegetatlonal changes on the relatlve abundance and
specles conposltlon of the small marnnal curmunlty.(3) Examlne abundance of blrds and small mammals in
relatlon to vegetatlon structure and compositlon.(4) 0bserve patterns ln the response of gnall mammals
and breedlng blrds to herblclde treatment over a
range of I to 3 years folloulng treatment.

Scpss:

Herblcldes are commonly applled to regeneratlng forest stands in
Malne, to release softuood seedllngs fron undeslrable conpetltlon ylth
deciduous trees and shrubs. l{hen properly applled, herblcldes are not
toxlc to rlldllfe; howeverr they do have a potential effect on wildllfe
through habltat modlf lcatlon.

There have been a fer studles lnvestlgatlng effects of herbiclde
appllcatlon for forest management on the habltat quallty of wlldlife
speclesr and none have been condusted ln the intenslvely managedspruce-flr forests of the northeastern Unlted States. Thls study-ls
deslgned to determlne the effects of habltat changes resultlng from
treatment of clearcuts with Glyphosate (Roundup) on songblr-ds and
small mammals.

Prolecl-Stltru:

Slx study sltes rere selected in northern Malner based on cuttingrplantlng' and herblclde appllcatlon hlstory. These represented typlcil
sltes treated ulth herblcldes In the reglon; clearcuts wlth a suppressed
softuood component. One slte ras cut fn 1979r the others fn 1980.
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For the 1985 fleld seasonr 4 sltes were untreated controlsr and 2
sltes were treated ulth Glyphosate in 1983 Q years post-treatment).
Blrds were censused by spot-mapping on l0 ha plots on each clearcut"
Small mammals were sampled by snap and plt trapping on 1.44 ha plots
withln each bird plotr for 5 consecutive nights lnrJuly. Vegetation
composltlon and cover uere estimated on clrcular 200 m' plots randomly
located throughout each 10 ha blrd plot. Techniques used included
vlsual estimates of cover by stratar denslty board measurementsr and an
ocular tube for ground cover estimates.

Folloring the comp'letlon of fleldvork in Augustr two of the
untreated controls uere treated with Glyphosate. SmalI marunals nere
sampled on all plots agaln ln 0ctober. Prelimlnary analysls of 1985
data has been completed.

Eutltre-Bl-qns:

Data analysls uill contlnue. Songblrdsr small mammalsr and
vegetation wll'l be censused and sampled agaln ln 1986r on the same study
plots. Two sltes wlll still be controls, 2 will now be 3 years post
treatmentr ard 2 ytll be a I year post-treatment.
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THE EFFECT OF BLUEBERRY MANAGEMENT ON
THE NESTING ECOLOGY OF BLUEBERRY BARREN AVIFAUNA

D. Vlckery

L. Hunterr Jr.r Chalrperson
Brorn
Gl anz
J acobson

The Nature Conservancy - Malne Chapter
- Northeast Reglonal 0fflce

Malne Audubon Soclety
Maine Pestlcldes Control Board
Massachusetts Audubon Soclety
Coastal Bl ueberry, Inc.

(1) Identlfy the specles compositlon and relatlve
abundance of blrds found nestlng on blueberry
barrens ln southern Malne.(2, Identlfy ttre vegetatlonal requlrements of
blrds nestlng on blueberry barrens.(3) Determlne the impact of blueberry management
on the avlan communlty nestlng on these barrens.

QblecStuLes:

Scspe:

Though blueberry barrens comprlse a relatlvely small part of
Malnets total ncf€ng€r these areas form a speclal ecosystem wlth a
dlstlnctlve breedlng avlfauna. Blrd llfe has co-exlsted wlth blueberry
management for many decades. Recent lntroductlon of the herbiclde
h"Illlnone- (Vel par) on bl ueberry barrens may alter the vegetatlonsufflclently to have a detrlmental affect . on birds nestlng-1n thls
ecosyston.

The Kennebunk Blueberry Barrens support a smallr but unique group
of breedlng bl rds. These lncl ude upl and sandpl perr horned I ark,
bobol inkr eastern meadowlarkr vesper SpiFrour Savannah spdrForfr and
grasshopper sParrou. The latter specles ls consldered a rare nestlng
blrd throughout Neu England. In Malr€r to dater lt has only been found
breedlng on the Kennebunk Blueberry Barrens and on adJacent blueberry'land In l{ells.

Prolec.LStlt"ru:

Thls study has examlned nestlng densltles and specles dfversity lnrelatlon to blueberry management. Permanent study plots were
establ lshed In 1984 and expanded ln 1985 to measure nestlng diversityand denslty under dlfferent managenent practlces. Comnercial
blueberrles are harvested or burned ln alternate years. Study plots
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were placed in both productlon-year fields and ln non-Production (burn
year) flelds. Nesting densities of four specles (grasshopper spd!'rowr
vesper spdrrowr bobolinkr and eastern meadowlark) were signiflcantly
greater on blueberry fields not treated with herblcide. Interesting'ly'
species diverslty did not appear to decl lne in herbiclde-treated
preferences with vegetation structure.

Eutgrs-Plans:

Placement of artlficial song perches into areas of low usage wi'|1
examlne whether the absence of song perches I lmlts usage in
non-production (burn year) p'lots. A neu method of measuring
reproductlve successr developed ln 1985r wlll be expanded and refined ln
1986.

Although bl ueberry
occupy 'less than
dlstl nctlve avlan

barrensr mai ntai ned by
L% of Malnets surface

community (Photo by M. L.

per{odic contro'l I ed burnsr
ilr€dr thls habitat supports a
Hunterr Jr.).
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AOUATIC AND TERRESTRIAL RESOTJRCE I}WESTIGATIONS OF
ACID PRECIPITATION At'lD ASS0CIATED IIGTALS

InueEtig$.prs3 J. R. Longcorer Malne Fleld Statlonr PI{RC
D. G. McAulelr Malne Fleld Statlonr pt{RC

K. L. Strmborgr PI{RC
G. L, Hensler, pWRC

Connerntats/ u.s. Flsh and U{lldllfe service - patuxent vfildllfe
PcqJect
SlpparJ:

Research Center (PVIRC)

Laurel, MD.
- Columbla National

Flshery Research
Laboratoryr Col umbla, l{0.

Oh.lectlVes: (1) l.leasure and cata'log pH and alkallnlty of
pondsr marshes, and other wetlands sultable
for uaterblrd habltats.

(n Map retland vegetatlon and classlfy vulnerable
and reslstant retlands accordlng to the crlterfa
of the Natlonal Wetlands Inventory.

(3) Document annnual varlablllty ln waterblrd
abundance and productlvlty as acldlflcatlon on
wetlands lncreases or decreases and to lntenslfy
the measurqnent of rlng-necked duck use and
survlval on wet'lands of dlfferent susceptlbllity
to acidlficatlon.

Scpne:

Acidlflcatlon of lakesr ponds and other retlands has reduced or
ellmlnated some flsh and aquatlc lnvertebrate populations 1n some areas
of the northeast. Most studles have been conducted on flsh populatlons
ln hlgh elevatlon lakes. Llttle ls knorn of the effeqbs that
acldlflcatlon mlght have on the avlfauna that use these lakes and
assoclatEd beaver flowage habltats. Thls study ls deslgned to assess
uetland avlan productfvlty and habltat relatlonships rlthln an area of
hlgh vulnerablllty (based on bedrock characterlstlcs) to acldlflcatlon.

Pco.lesJ-itail$:

AU fleld work has been completed and data analyses are underay.
Hlghllghts of cmpleted data analyses Include the followlng. Bedrock
type under'lylng wetlands ls a useful crlterlon to predlct wetland
alkallnlty and thus ls useful ln ldentlfylng uaters vulnerable to
acldfflcatlon. Avlan use of wetlands ls greater (P < o.o0ol) for
downstream (84tr) versus headwater (165) wet'lands. The headyater
retlandsr rhlch are most vulnerable, are used extenslvely by common
goldeneyer cofimoh loonr cottnpn merganserr and spotted sandplper. The
majorlty of species (16), lncludlng dabbltng ducks, used wetlands
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classlfled as downstream or beaver-created. For al'l 3 years of the
study 87fr of the 246 broods observed rere on the downstream wetlands
that are at risk to be acldiflced because they overlle bedrock that
lacks bufferlng capacity.

In conJunction wlth other ongolng uork at the l4oosehorn National
t{lld'llfe Refuger 28 rlng-necked duck broods were followed to determine
survival rates. Alsor 5 ducklings' I each from 5 dlfferent broods from
several uetlandsr were collected to determlne foods eaten. Foods from
duckllngs and invertebrates from samples collected from the wetlands
have been ldentlfled and numbers and ueights of each taxon determined.
Survlval rates of broods and ducklings for 1983-84 have been calculated
uslng the Mayfleld method.

EutJrs-BLEns:

A flnal reportr a M.S. thes{s and several technical papers will be
prepared by the scheduled completlon date of March 31, 1986"
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EFFECTS OF ACID PRECIPITATION ON DISTRIBUTIOI.I OF FISHES
IN LAKES OF THE NORTHEASTERN UNITED STATES

I"ogestlgatorss C. M. Jagoe
S. J. Paurels
C. Fay
T. A. Hafnes
M. Brett

Adrltsers:

Caa&gr$.ars/
PccJect
SupnsrJ:

0bJscilve:

T. A. Halnesr Chalrperson (for Jagoer Brett and Paurels)
J. R. Morlng
K. E. Glbbs
M. L. Hunter, J r.

U.S. Ff sh and lf lldl lfe Servlce - Co]umbla Natlonal
Flshery Research Laboratoryr Columblar 1t40.

Analyze levels of acldlty ln raters of northern
Ner England and related rater chsttlstry to
dlstrf butlon of flshes.

Scsngc

Acld preclpltatlon ls of partlcular concern ln Ner England and
elserherer glven the negatlve lmpacts of such acldlty on flshes and
other aquatlc llfe. Speclflc sampllng sltes have been establlshed to
monltor water quallty and sample zooplankton.

A survey ras conducted of 226 headrater 'lakes and lou order streams
fn the s{x nEw England states. Acldfc surface raters (pH<5) occurred In
every stater rfth 85 of the raters severely acldlfledr and 29fr wlth pH

levels <6. It ras found that a substantlal portlon of Ure headwater
lakes and lor order streams In Ner England are vulnerable to
acl dfflcatlon.

ProJecl-itrhls:

Recentlyr a study of nlne Atlantlc salmon rlvers Indlcated flrst
order streams reached levels of pH and alumlnum concentratlon that are
toxlc to early llfe stages of Atlantlc salmon. Second and thlrd order
streams rere less crltfcal. Addltlonal npnltorlng work ls contlnulng
and Journal manuscrlpts are belng prepared.

Al'l requlrsnents for tlre degree of Master of Scfence (Zoology) rere
completed by M. Brett ln August 1985. An abstract of the thesls
fol l ws:

An Intenslve study of tuo lakes of dlsslmllar pHr and a survey of
22 lakes encmpassf ng a broad range of pH values rere conducted to
assass the effects of acldlty on zoop'lankton and nekton communlty
structure. In the Intenslve study, one lake vas acldlc (pH 4.61) and
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flshlessr and the other circumneutral $H 6.2il yith three specles of
fish. These lakes were siml1ar ln slze and morphology and sltuated less
than 120 m apart. The 22 lakes surveyed uere generally small (surface
area x = 6.2 ha) and of moderate depth (maxlmum depth x = 7.5 m) but
varied conslderab'ly accordlng to pH, 4.46 to 6.4Lr and flsh specles
numbersr zero to elght.

In the lntenslvely studled lakesr rotlfer specles numbersr and
rotlfer crustacean denslty w€re slgnlflcantly hlgher ln the
clrcumneutral laker whereas crustacean specles numbers were simllar ln
the two lakes. The planktlvorous backsulmmerr Bueng13 spp.r was abundant
ln the acldlc lake, but was not collected ln the adJacent clrcumneutra'l
lake. In laboratory experlmentsr Euenoa spp. plerced an average of 78
Dla$ontu nlolius per day. The dlfferences ln the zooplankton and
nekton cormunlties of these bro lakes were presumably effects of thelr
contrastlng chemlcal and blologlcal parameters.

The maJor determlnants of rotlfer specles numbers in the 22 lakes
surveyed were pHr rotlfer denslty, fish predatlonr and total phosphorus,
Several rotlfer specles vere absent or rare ln the lakes below pH 5.0.
In contrast to prevlous workr lake pH had a strong negatlve rather than
posltfve ef'fect on rotffer denslty. Total phosphorus showed the
strongest relatlonshlp wlth rotlfer denslty In these lakes. Both
crustacean specles numbers and crustacean denslty falled to correlate
u{th any of ure physical or chernlcal varlables tested. This ls ln
contrast to prevfous studlesr trhlch found strong reductlons ln
crustacean specles numbers and density trlth decreased pH. Howeverr pH
uas Included as a predlctor varlable of crustacean specles numbers and
densfty ln stepwlse multlple regresslon. At pH values belq 5.0, the
crustacean fauna uas dctnlnated by the copepodsr Olaptotugs nlaut"us and
UesosUclces ediu, and the cl adoceransr Bosn$a J,onglrogtds,
Dlanhancsens Drqctryulsurr ond tlnlsge(tutrr glbheelur.

Nektonlc fnvertebrate communlty structure ln the 22 lakes t.tas
strongly affected by loss or reductlon of fish populatlons with
decllnlng pH. Flve acldlcr flshless lakes contalned dense nektonlc
conrnunltlesr whereas L7 lakes ulth flsh contalned very few nektonlc
lnvertebrates. The numerlcally domlnant member of thls community was
the backsrlmmer Buenqr spp.r but several other nektonlc lnvertebratesr
I ncl udl ng the backsw {nuner Notnnesf,.a spp. , the dytl scl d I arvae
Geanbgderus spp.r the trlchopteran larvae ltjiaengGls spp.r water mites
(Hydracarina)r and corlxlds were also commonly col'lected. Thls
parallels trends found ln Scandlnavlar where llmnetlc corlxlds were
often abundant In flshlessr acfdic lakes,

Eut+re-Pl.ans:

A second thesls ls scheduled for completlon ln December 1985. The
proJect has been contlnued for a two-year perlod' rlth a thlrd year of
rork posslbler contlngent on fundlng.
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SPECIES PROFILES OF FISHES AND SHELLFISHES OF THE GULF OF IGXICO
AND ATLANTIC OCEAI'I

Jnuestls$nrs: J. R. Morlng
H. Hldu
K. H. Kelly
C. MacKenzie
D. M. Mullen
C. Neuel I
J. G. Stanley

Cooneratnrs/
PncJsct
Supporl:

U.S. Flsh and l{fldllfe Servlce - Natlonal Coastal
Eosystenr Teamr Sl I del I r LA.

0btecilvs: Summarlze and publlsh llfe hlstory Informatlon deallng
wlth economlcally lmportant marlne specfes for use
In envlronmental assessments.

scone:

Envlrpnmental alteratlons can be partlcularly severe for aquatlc
organlsrns. If regulatory agencfes have access to up-to-date lnformation
on I lfe hlstorlesr €DVlronmental requlrqnentsr flsherlesr ird the
ecologlcal role of lmpacted speclesr some potentlal problsns can be
avolded. The U.S. Flsh and l{lldllfe Servlce and U.S. Army Corps of
Englneers are produclng a serles of such ttspecles profiles. fl

Eventual lyr rrost of the lmportant specles of coastal f lshes and
shellflshes rlll be covered In conclse bookletsr presentlng quantlfled
lnformatlon and references.

Erg.Les-L5taf,us:

Four such proflles uere produced under an earl ier contract.
Currentlyr l0 proff'les have been prepared and are ln dlfferent stages of
publlcatlon: Amerlcan oyster (Gulf of [4exlco), Anerlcan oyster (mld-
Atlantlc), Atlantlc herrlng (North Atlantlc)' Amerlcan shad (mld-
Atlantlc)r sea scallops (North Atlantlc)r blueback herrlng/alewlves
(North Atlantlc)r hard clam (North Atlantlc)r softshell clam (North
Atlantlc), Aner{can shad (North Atlantlc)r ind Amerlcan lobster (North
Atlantlc). Three proflles uere recently publlshed and three proflles
are currently at the Government Prlntlng 0ffice.

Eut$re-Blans:

Edltlng and prlntlng of the ranralnlng four proflles rlll be
completed durlng the conlng year.
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ECOI.GICAL EFFECTS OF LG DRIVII€ IN RELATION TO NAVIGABLE RIVERS

IuleEtlgatqfs: P. D. El'ler
J. R. Morlng

Adrllssrs: K. E. Gibbs, Chalrperson (for Eller)
l{. A. Haltsnan
J. B. Dlmond
J. R. Morlng

Goenerafnrs/
PLa.lesf
Su.pRq.$:

0hJectlves:

Kennebec Log Drlvlng Company

(1) Assess flsh and lnvertebrate populatlons and
water qual lty ln areas of the Kennebec Rlver
wlth and wlthout submerged pulpwood 1ogs.

(n Make predictions as to the potentlal ecological
lmpacts of log salvaglng.

(3) Measure movements and ecologlcal assoclations
of freshwater mussel s.

Scape:

Untl'l log drlvlng was stopped ln 1976 by environmental lawsuits,
several mllllon cords of pulpwood logs sunk ln the Kennebec River
systan. It ls not knorn whether the loss of logs ln log drlvlng ls
benef I cl al or harmf ul to the envl ronment. Short-term detrlmental
changes In water qua'llty are known to occurr but long-term effects are
unknqn. Slnce L979, studles have been conducted ln Wyman Lake and
Indlan Fond to assess thls envlnonmental alteratlon.

Proleci.Strtus:

Field work on the lmpacts of the log drlves on macroinvertebrates
has been completed.

ErtIrrc-BLEns:

A thesls deallng wlth lmpacts on macrolnvertebrates ls scheduled
for cornpletlon ln December 1985. Fleld work deallng with freshwater
mussels ls scheduled to start durlng the summer of 1986.
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COI.ISTRJCTION A}.ID EVALUATION OF HABITAT SUITABILITY INDEX i,ODELS
FOR JUVENILE ATLA}.ITIC SALI,ON AI.ID OTTIER COLDI{ATER FISHES

Iilcesilgltqr: J. G. Trlal

Adtllsgls: J. G. Stanleyr Chalrperson
J. R. Gllbert
l{. E. Glanz
T. A. Halnes
J. B. Dlmond

Cnqgenter: J. R. Morlng

Cganemtarc/ Maf ne Cooperatlve Flsh and rllldllfe Research Unlt
P.EgJgcl U.S. Flsh and t{lldllfe Servlce - Western Energy
Su.pRqLt: and Land Use Teamr Ft. Colllns, @.

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

Scsne:

The U.S. Flsh and llfldllfe Servlce has developed the Habltat
Evaluatlon Procedures (HEP), lncludlng HSI modelsr to assess lmpacts of
rater r€source development proJectsr management alternatlvesr and other
uses. A key assumptlon of HEP ls that quallty of habltat can be
expressed as an lndex that ls dlrectly proportlonal to potentfal
carrylng capaclty. HSI models provlde the means of calculatlng an lndex
of habltat qual lty.

The model developed for Juvenlle Atlantlc salmon ls mechanlstlc,
uslng Sultablllty Index (SI) curves to represent the relatlonshlp
betreen measur€ments of habltat (e.g.r dlssolved oxygenr uater veloclty,
pH) and habltat quallty. These SI are then comblned mathematlcally lnto
llfe stag€ component Indlces and flnally lnto a specles HSI. At each
step In the model' there are assumptlons about hor habltat varlables
affect potentlal carrylng capaclty and hor varlables lnteract to
determlne potentlal carrylng capaclty. Tests of models lnclude tests of
assumptlons made ln constructlng SI cufv€sr calcul atl ng I ife stage
cmponents and flnal HSI. Tests also compare the specles and canponent
HSI values rlth populatlon data to evaluate the perfonnance of the model
as a rhole.

Sco.lesl-StEilu:

The Atlantlc salmon HSI model for strean stages of the species as
rell as three other specles have been conp'leted and publlshed. A test
of overall model perfonnance for brook troutr Atlantlc salnpnr blacknose
dacer fallfishr and cotnmon shfner has been conpleted and publlshed.
Based on thls testr the Atlantlc salmon model has been revlsed and sent
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to {nterested Fish and l{ildllfe Servlce and state blologists. Habltat
measurements for 12 sites 1n the St. John Rlverr Canada, have been
collected as a final test of mode'l perfonnance. Data for testing
Atlantic salmon model assumptlonsr at a'll levels, have been col'lected
and analyzed. Although each model tEsted had some problems' the overai1
performance encourages the reflnement and use of models in the context
for whlch they were developed.

Ertil-ne-Pl-Ens:

F'ield work and data analyses for all aspects of the projectr except
the test of model performance uslng St. John datar are notl conpleted.
The flnal analysls of the St. John data ls ln progF€ssr and a flrst
draft of the dlssertatlon ls expected ln February 1986

Brook troutr trhlch can be
factorsr ls a maJor coldwater
lncludlng Maine (Photo by C.

negatively impacted by acld rain and other
game flsh throughout the speciesr Fdrger

Fay).
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HABITAT SELE TION BY COMMON LOOI,IS

Investlgltqr! P. L. V. Strong

Adtltsgrs: J. A. Blssonetter Chalrperson
l{. E. Gl anz
P. l{. Brown
J. B. Dlmond
M. L. Hunterr Jr.

CqapqrEtal:s/
eEdesl
SunRqrS:

Q[Les.ilces: ( 1)

(2)

Ma{ne Department of In'land Flsherles and }{lldlife
Malne Cooperatfve Flsh and l{l'ldlife Research Unlt
Malne Audubon Society
Llbby Sportlng Camps
Mr. Scott Sklnner
Mr. Joseph Seyall

Determlne the use and lmportance of tradltlonal
nest sites for loons ln undlsturbed areas.
Determlne the use and characterlstlcs of brood
rearlng areas.

Proler.L5tntrc:

At I requl rgnents for the degree of Doctor of Phll osophy ( ln
ltll dl lfe) were ccnpleted In August, 1985. An abstract of the
dlssertatlon fol lous:

Selectlon of breedlng ground habltats by common loons was
lnvestlgated. Nestlng and chlck rearlng areas and areas used durlng
non-reproductfve actfvltles were characterlzed on large lakes. Year toyear reuse of nest sltes and chlck rearlng areas was quantlfled.
Prevlously used nest sltes yere barrlcaded ln some terr{torles to
evaluate flexlbllfty ln nest slte selectlon.

Loons preferred lslands and deadwaters over mafnland nest sltes.
Nest slte r€use uas 0.82 (L8/22, on remote lakes ln northern Malr€r 0.78(43/55, on a llghtly developed lake In Ner Hampshlrer and 0.84 $5/64)
and 0.88 (29/33) on bto heavl'ly developed lakes ln New Hampshlre. Reuse
of old nest sltes ras not related to prevlous or subsequent nest success
(p>0.05).

Barrlcades around prevlously used nests dld not greatly affect
nestlng patterns. Frequency of nestlng and nest success rere sl lghtly
lder. Nest locatlon varled wlth water level. Nests uere wlthln I m of
barrlcaded sltes when the old sltes were above uater. Nest locatlons
rere 150-500 m from barrlcaded sltes when the o'l d sltes were covered by
water durlng the nestlng season.
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Chick rearing areas were in shallow coves protected from prevall ing
ylnds. Adult loons tending chlcks preferred shallow water (< 2.0 m)
areas close to land (< 150 m). Deep water (> 3.0 m) areas distant from
land (>250 m) were avolded. Chicks were in areas protected from wave
actlon ln 40 of 52 observatlons with appreclable wave actlon. Pairs
wlth chlcks ttlo or more years during the study reused old chlck rearing
areas. l,4ean year to year overl ap of ch lck reari ng areas I n f our
territorles was 0.69 + 0.11.

Areas preferred for feeding by adult loons wlthout chlcks were of
moderate depth (l.l-4.0 m) and distance from land (51-150 m). Extremely
shallow areas (< I m) close to land (< 50 m) and deep water areas
dlstant from land were avolded. Preference and avoldance durlng restlng
actlvltles were slmllar to feedlng. Swimmlng and lnteractlon actlvitles
occurred nearly randomly over the terrltorles.

Management recommendations for protectlon of important shorel lne
habltat were made. Protectlon of, shoreline areas adjacent to known
nesting and chick rearing areas was considered the best strategy of
habltat management for cormon loons.
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MJTRITIONAL AND THERII,IODYNAMIC ASPECTS OF
IHE E@LOGY 0F BLACK DUCKS WINTERING IN ].4,AINE

Invesilgatqr: D.

Adtllsors: R.
P.
L.
J.
M.

G. Jorde

B. 0nenr Jr.r Chalrperson
It. Broun
J. Kl lng
R. Longcore
A. Vlettl

CgaPe.Rrtaf,s/ College of Forest Resources -- Hatch Act Funds
eEAJeci Malne Department of Inland Flsherles and Wlldllfe
Sunqrt: U. S. Flsh and nlldllfe Servlce

ObJecti.ves: (1) Determlne lf the mlcrocllmates of roost sltes
Influence black duck use and energetlcs.(2) Examlne the nutrlent content and true metabollzable
en€rgy of foods selected by wlnterlng black ducks.(3) Determlne the relatlonshlp betreen speclflc dynamlc
actlon and thermoregul atlon.

Scnne:

As black duck populatlons contlnue thelr long-tenn decl Ine, ft
becomes Increaslngly crltlcal to more preclsely understand habltat
relatlonshlps to ensure approprlate management actlons are taken.

Thls study focuses on the rlnter survlval of black ctucks by
examlnlng comPonents of thelr dally energy balance. Foods utlllzed and
thelr nutrfent values and metabollsm are compared to energy costs for
thermogenesls. In addltlonr energy conservatlon measures such as
changes In dally actlvlty budgets and the use of mlcrohabltats
assoclated rlth cold ueather are belng evaluated.

ero&cl5tltus:
The fourth fleld season was conducted from January through March

1985. The study contlnued to center on selected coves adJacent to
Frenchman Bay, located fn the central portion of Malnets coast. For the
thlrd consecutlve fleld seasonr warm weather prevalled through wlnter
and bl ack ducks dl d not establ I sh regul ar shorel I ne roost sl tes.
Insteadr the blrds usually fonned rafts and drlfted off shore untll the
tlde uas lotu enough for ttrem to start foraglng. The mlcroclimate at
black duck roost sltesr especfally those used durlng prevlous fleld
s€isollsr uas rEcorded durlng 67 data-logglng days. Water ternperatures
and lce condltlons at the Raccoon Cove study area were recorded daily.
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Tlme budget (52 hours) and habltat use of 226 indlvldual blrds were
recorded durlng dffferent reather and tlde condftions. Durlng the
col dest perlods bl ack ducks occaslonal ly used shorel ine roost sltes
durlng the day. Black ducks foraged at the tlde llne among rockweed
ledgesr exposed mud flatsr and mussel beds.

Food and fecal samples collected durlng 29 weeks of nutrltlon
studles were analyzed for proteinr fat, and calclum content. GarunErus
spp. provlded the hlghest nutrltlon value and metabollzable energy
fol lotred by bl ue mussel sr soft-shel I ed c'l amsr and perlw i nkl es.
Twentlpslx open clrcult respiratlon trlals were completed to study the
lnfluence of heat of dlgestion on thermoregulatlon. Heat energy from
the dlgestlon of earthworms and corn partlally canpensated for the
energy cost of thernoregulatlon. The type of food dlgested influenced
thermogensls at ambient tenperatures belor 'lower crltical tenperature.

Eutus-Blans:

Flnlsh yrltlng Ph.D. dlssertatlon and prepare flnal reports.



45

BSIAVIOR AND HABITAT USE OF COMI,ION GOI.DENEYES rilINTERII'G IN MAINE

InlestJgntqr: D. R. Eggeman

Advlsons: P. Il, Brorn' Chal rperson
l{. E. Glanz
l{. A. Halteman
J. R. Longcore

Ccaneratsrs/
EneJ-ecl
Srpnsrj:

0btes.AilLes:

Delta l{aterforl and Wetlands Research Statlon, Manltoba
Graduate Schoolr Unlverslty of Malne

(1) Examlne Intraspeclflc dlfferences ln habltat use.
Q) Ccnpare relatlonshlps between habltat and behavlor

of common gol deneyes among groups based oD s€Xr
dger and palred status.

Scage:

Recent studles lndicate that sex-ratlos of common gol deneyes
dlffer among sltes rlthln study areas ln severa'l areas of thelr wlnter
range. Researchers suggested that these local dlfferences ln
dlstrlbutlon of the s€xes may result from sex-speclflc dlfferences ln
habltat preferencer and females uere predlcted to be found ln less harsh
condltlons. Thls study uas deslgned to compare characterlstlcs of
habltats used by common goldeneyes accordlng to sex./age and palred
status. Thls study also lnvestlgates relatlonshlps between behavlor and
seVage and palred statusr and examlnes the lnfluence of environmental
condltfons on behavlor.

PnoJ-ec3-Sf.afis:

The second fleld season was completed on 3I March 1985. Censuses
and behavlor observatlons rere conducted 1n r'fverlne' fnland tldal and
coastal areas of central Malne. Sltes In the study area were censused
regul arly to determl ne sex/age ratlos and paf rl ng chronol ogles.
Behavlor observatlons were made by focal-animal sampllng. Indlvlduals
uere observed for lO-mlnute perlods, and behavlor was recorded every 15
seconds. Durlng the tro fleld s€aso[sr 523 census slghtlngs and 4L9
behavforal observatlons uere made.

Census and behavlor slghtlngs were plotted on large scale maps of
observatlon sltes. Habltat and cl lmatlc characterlstlcs of each
locatlon were recorded. Water depth and substrate type uere determlned
by returnlng to the sltes by boat In Aprl'l and Mayr 1985.
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Prelimlnary findings lndicated that the entire range of sex-ratios
was unrelated to habitat and climatic conditions. Howeverr climatic
conditions asssciated with observations of 907,, or greater adult ma1es
were different from climatic conditions assoclated with observations or
LM or less adult males in early wlnter. The mostly adult-male groups
tvere more often observed when temperatures vrere woFln€Fr c'loud-cover
lessr and wind speeds lower.

Euf.ue-Plans:

Data are being analyzed to detennlne (l) relationships among
sex./age/palred status and habltat user and (2) behavlor and habitat use
of birds of each 'status. Thesis wrltlng is also under way. Thls
proJect is expected to be complete In February 1986.

As special restrictlons on the hunting of black ducks continue, Maine
hunters are beconing lncreasingly interested in goldeneyes as well as
other diving and sea ducks (Photo by W. B. Krohn).
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ECOLGY OF MALE BLACK DTJCKS MOLTIIG IN LABRADOR

Iore*tlglta,r: T. D. Bouman

Adylsors: P. l{. Brounr Chairperson
R. B. Orenr Jr.
J. R. Longcore
K. E. Glbbs

Googgratars/ Canadl an Wll dl lfe Servlce
Ptalect Atlantlc Flyray Cooperatlve Bandlng Progran
$tPncIJ: Graduate School, Unlversity of Malne

0bJsctl esr (l) Investlgate the ecologlcal requlrsnents of
moltlng male black ducks by determlnlng: body
condltlon changes durlng the wing molt, habltat
use by moltlng black ducksr chronology of wlng
molt' and food hablts of moltlng black ducks.(2, Obtaln lnformatlonr through bandingr on the
hatryestr rlnterlngr and breedlng areas of male
black ducks moltlng ln Labrador.

Scoge:

A maJor decllne ln 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 lts llfe cycle. Informatlon on adult/subadult black ducks
durfng the moltlng perlod ls sparse. Only recently has ertenslve
bandlng of male black ducks been conducted ln the far northern areas
rhere they molt.

The purpose of this study ls to collect basellne lnformatlon on the
ecology of male black ducks durfng the post-breedlng wlng molt that wlll
help clarlfy Ure strategles used durlng this stage of the llfe cycle,
and provlde bandlng data usefu'l ln harvest management.

Pnclecj-itrilJs:

Durlng the summers of 1983 through I985r 78 black ducks were
banded ln Okak Bayr northern Labrador. Durlng 1984 and I985r a total of
BI fl lghtl ess adul t' mal e bl ack ducks uere captured by hand or
retrlevlng dog. Body welght and structural measurqnents were recorded
for each duck.

Durlng 1985r radlo transmltters were attached to 12 male black
ducks to obtaln Informatlon on habltat use and movsnents whllefllghtless. These blrds were relocated dallyr or as often as posslbler
for a total of L32 blrd-tracklng days. Whlle some black ducks remalned
relatlvely sedentaryr others moved several mlles over large €xpanses of
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water and varled terrain. Two were killed by predators. The remalning
10 blrds were tracked downr and radlos rsnovedr before the birds
regalned fl ight ability.

Nasa'l saddles were attached to 125 fllghtless male black ducks to
ald ln the ldentlficatlon of paired males on the breedlng grounds in
subsequent years to determlne the breeding locatlons of ma'les molting in
0kak Bay. Invertebrates were collected at weekly intervals from three
ponds used by moltlng black ducks to detennlne the temporal and relative
abundance of food sources.

Eubrrs-Plans:

Another fleld season ls planned for the summer of 1986. Data
analysis wlll be completed durlng the fall of 1986 and thesls writing
will be lnitiated,

Fl ightless adult male
northern Labrador.
during July while new

b'l ack duck captured i n J uly' 1985, near Okak Bay,
Adult black ducks are f'lightless for about 3 weeks
fl ight feathers grow (Photo by T. D. Bowman).
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HABITAT REOUIREMENTS AND LONG-TERM TRENDS
IN BREEDING BLACK DUCKS AT.ID THEIR HABITAT IN SCT,,TH-CENTRAL MAINE

InvesLlglt.qr3 D. R. Dlefenbach

Adlltsgls: R. B. Orenr Jr., Chalrperson
P. 0. Corr
h,. A. Hal tsnan
l{. B. Krohn
J. L. Longcore

Cqa8e.raafs/ QolIege of Forest Resourcesr Hatch Act Funds
eroJect
Su.pRqrl:

Oh.lectlves:

Malne Department of Inland Flsherles and Wlldlife
Mafne Cooperatlve Flsh and l{lldllfe Research Unlt

(1) Deternlne the change In numbert sTzet and
composltlon of wetlands slnce 1980 on the study
area ln south-central Malne.

(21 Determlne the number of breedlng palrs of black
ducks (and other waterfowl specles) on the
study area.

(3) Develop a mathematlcal model to predlct the number
of breedlng palrs of black ducks on a beaver
flowage based on physf cal/chsnlcal/blo'loglcal
characterlstlcs of the habltat.(4) Attempt to determlne lf the restrlcted harvest
regulatlons ln Malne and the Atlantlc F'lyway for
black ducks has affected the populatlon on the
study ar€a.

Scsge:

Data from the black duck ulnter survey lndlcate the populatlon has
declfned approxlmataly 2fi per year slnce 1955. Restrlctlve regulat{ons
have been establlshed to reduce ths U.S. harvest by at least 25fr. Malne
has establlshed even mor€ restrlctlve harvest regu'latlons. Malnets
restrfctlons are predlcated on an obJectlve of Increaslng protectlon for
Malne blrds slnce more than 60fi of the harvest of Malne black ducks
occurs rlthln the state. Few statesr lf anyr have hlstorlcal data on
black duck numbers and habltat change that can be used to assess the
effects of restrlcted harvest.

The 151 km2 study area ls located ln southern Dlxmont and northern
l4onroe tornshlps of south-centra'l Malne. Thls ls ln the northern
hardroods-sPruce ecoreglon and is characterfstlc of 18fr of the black
duckrs U.S. breedlng habltat. From the flrst settlement fn 1800 untl'l
the early 1900rs the area uas an lmportant crop and tlmber produclng
reglon; howeverr as of 1975 only L?5 of the study area was classffled as
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Sqt.tyg agrlcultural land. The landscape has a brokenr dlverse
appearance wlth much abandoned farmland reverted to early and mld-
successlonal stages.

Wetland denslty on the study area ls approxlmately 0.7 wetlands/km2(ln conparfsonr the prairle pothole reglon has approxlmate'ly 8.0
wetlands/km'). The surface water area/pond ranges from 0.I to 60.5 ha
(x=1.8 ha) wittr the largest wetlands belng declduous forest and
erlcaceous bog types.

An fntensive census of black duck breeding and nestlng populations
was conducted ln the late 1970rs on the study area a'long wlth an
accurate documentatfon of the wetland habltat. Surveys of waterfowl
populatlons rere conducted ln the 1960fs by the Malne Department of
Inland Fisherles and l{l'ldllfe In the same area. These data can be used
to assess breedlng black duck populatlon levels as related to changes in
habltat quantlty and quallty. This could prov'ide a unique opportunlty
to callbrate black duck populatlon levels to habitat changesr thus
provldlng the posslblllty of evaluatlng the impacts of exceptionally
restrlctlve harvest regulatlons on breedlng black ducks.

Pcqjec$-itahts:

A study proposal ls belng developed for the obJectlves outl lned.
A llterature revlew ls belng conducted as well as an ln-depth revlew of
the methods and results of prevlous uaterforl censuses of the study area
done 5 and 20 years ago. The Advlsory Committee will revlev the study
proposal durlng December 1985.

Eutue-Blans:

Prlor to the flrst f{eld s€dsoor tree observatlon stands from the
most recent of the 2 past studJes wlll be refurblshed and the
Investlgator rlll famlllarlze hlmself vlth the study area. Fleld work
wlll begln In mld-Aprll wlth a second fleld season scheduled for 1987.
Thesls completlon ls expected in fall of 1987.
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SURVIVAL, HABITAT USE AI,ID DISPERSAL OF
POST-FLEMING tsLACK DUCKS IN MAINE

lnyesilgatnrs: J. R. Longcorer Malne Fleld Statlonr FI{RC
D. G. IlcAuleyr Malne Fleld Statlon, PI{RC
C. Frazerr Graduate Asslstant

Coaseraters/ U.S. Flsh and t{l'ldllfe
Prqiect
SunRs-trt:

Servlce - Patuxent ||ll dl lfe Research
Center, (PI{RC), Laurel, MD.

- Moosehorn Natlonal
l{il dl lfe Ref uge ( l'*tR)
Cal al sr !E.

ObJectlves: (l) Estlmate a survlval rate of hatchlng-year fqna'le
black ducks durlng the non-huntlng perlod from mld-
August to October lst.
Determlne habltat user blrd movsnentsr from the
Refuge and parlng actlvlty durlng thls post-
fledglng perlod.
Determlne changes In habltat user lf they occuFr
after huntlng season opens October lst and untll
blrds mlgrate ln late December.

scpne:

The black duck populatlon has decllned drastlcally over the last 30
years. In an effort to ascertaln the reasons for thls decllne there has
been an Increase In research on black duck ecology. Informatlon on
surulval and the relatlve lmportance of speclflc causes of mortalltyr
partlcularly.of young ducksr fs lacklng.

The purpose of thls study ls to determlne survlval of post-fledg'lng
black ducks ln the fallr wlth partlcular ernphasls on determlnlng the
extent of natural mortallty. Radlotelemetry rlll be used to determlne
survfval. Thls technlque also allqs for the gatherlng of fnformatlon
on other aspects of black duck ecology such as habltat use and dlspersal
of ducks from natal areas.

Proles.LStatrc:

The fall of 1985 was deslgned to be a prellmlnary fleld season. In
late Augustr 13 hatchlng-!€iFr black duck hens rere captured rlth rocket
netsr banded and equlpped ulth radlotransmltters. An addltlonal hen yas
lnstrumented ln late Septmber. Radfoed blrds were located dallyr
usually bro or more tlmesr to dlscover both roostlng and feedlng areas.
One hundred and nlnety-slx hatchlng-year black ducks and .28
after-hatchlng year black ducks were banded at the Refuge.

(2)

(3)
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By early 0ctober the followlng lnformatlon was obtained. All the
blrds rqnalned onr or wlthln l0 km of the Moosehorn MR. The general
actlvlty pattern was for the birds to roost on one large refuge marsh at
nlght and then to move to smaller. f'lorages durlng the day. Blrds often
used habltats in Neu Brunswlckr Canada. Slx hensr includlng one
kllled by a great-horned owlr were palred.

Eut$s-Plans:

The 1985 field season wlll contlnue untl] the batteries fail ln
radfos (early December) or the ducks leave Malne. Durlng both the 1986
and 1987 fleld seasons 70 blrds rlll be equlpped rlth radiotransmltters.
An estlmated 60 hatchlng-year hens and 10 hatchlng-year drakes wlll be
lnstrumented In mld-August each year. An addltlonal 3 techniclans wlll
be hlred to help monitor the blrds.

A M.S. Thesis, a ffnal report and several technlcal papers will be
prepared fn 1988.
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FEEDII'G ECOL0GY 0F NffiTHERN PINTAILS, AIGRICAN WIGEON, AND
LilG-BILLED DOt{ITCfiIERS AT THE SELA{IK NATIONAL WILDLIFE REFIJGE, ALASKA:

POTENTIAL EFFECTS OF I,IOSOTJITO CONTRON.

Invesilgltqr:

Adn-tsors:

L. A.

P. ll|.
ll|. E.
K. E.
J. R.

DeBruyckere

Brownr Chal rperson
Gl anz
Glbbs
Longcore

Flsh and l{ildllfe Servlce - Selaylk Natlonal
ftlldlife Refug€r AK.

- Reglonal 0fflcer
Anchorage' AK.

Determlne Ure dlets of northern plntalls,
American rlgeonr and long-bflled dorltchers
durlng the breedlng season.
Determlno Ure spatlal and temporal
dlstrlbutlon of foods consumed by the
above specles.
Make management recommendatlons on the use
of &clllrts Lbuetnglends .lsraeleosle I n
Alaska based on the food habits of three uatep
blrd specles breedlng on the tundra.

CqoperateJ:s/ U. s.
era&qt
Su.onq$:

Otrlectlves: ( 1)

QI

(3)

Scnne:

Blackflles and mosqultoes are consldered pest specles ln many
zoog€ographlcal reglons because of thelr role in dlsease transmlsslon
and the effects of mass bltlng on man and llvestock. The potentlal
exlsts to spray Baclll$s l,huclnglensls lsr-tetens.ls (BTI) In tundra areas
of Alaska to control dfpteran populatlons. BTI reduces blackflyr
mosqulto, and chlronomlc populatlonsr all three of uhlch are potentfal
food sources for adult and Juvenlle waterblrds breedlng ln these areas.
The purpose of thls study ls to assess the potentlal effects of BTI use
In tundra reglons of Alaska based on the food hablts of uaterbirds
breedlng there.

Prolect-$trh$:

The flrst fleld season ras conducted frorn May through July fn 1985.
Elghty-one adult and Juvenlle raterblrds rere collected for food hablts
analysls. All blrds and thelr lnternal organs were uelghed to determlne
changes In body condltlon through the breedlng season and to correlate
food hablts wlth reproductlve status. Sklns of adult ducks were
preserved for Jaboratory analysls of molt to correlate body condltlon
rlth molt cycle.
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Physlcal factors of the wetlands where blrds uere collected ulere
measured lncludlng water temperaturer water depthr and dominant
vegetation present. Core and sueep samples uere taken where birds uere
feedlng to determlne the relatlve avallabillty of bottom dwelling and
nektonic invertebrates. Invertebrate €mergence traps uere used to
col'lect emerglng adult lnsects frcrn three wetland types throughout the
field season for purposes of identifylng dlpterans to the specles 'level.

Eutss-PlEns:

Food hablts have been ldentlfled and all data are belng entered
lnto the conputer. Analyses should be complete by January of 1986.
Changes for the nerct fleld season whlch resumes In May of 1986 lnclude
more extensfve sampllng of emerglng dlpterans uslng em€rgence traps and
classlflcatlon of wetlands accordlng to vegetative types.
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Inlestlgltffs:

Cepneratsrs/
EcoJsrsl
SuuorJ:

Qbtec.ailLes:

A.
R.
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SUITABILITY INDEX IODEL FOR THE AI,ERICAI.I EIDER

K. Blumton
B. 0uenr J r.

U.S. Flsh and l{lldtife Servlce - National Coastal Ecosystem
Teamr Slldell, LA.

(f) Develop a Habftat Sultabll lty Index for the
Amerlcan elder.(A Fleld test key varlables ln the model.

Scsge:

The conmon elderr a sea-golng duckr ls found near offshore shoals
and lslands around the l{orldts northern coasts; horeverr Malne supports
the only maJor breedlng populatlon of the elder duck ln the lower 48
states. Cruclal to the elderrs llfe cycle, the lslands of Malne are
belng subJected to Increaslng recreatlonal and coastal developments
creatlng potentlal dfsturbances to elder breedlng colonles. Durlng
recent years lnterest In the elder has lncreased both ln tenns of
vlewlng and huntlng. Waterfowl hunters shlfted some of their emphasis
to sea ducks rhlch permlt larger bag llmlts and longer seasons than
other ganre ducks.

A need exlsts to document the specles-habltat relatlonshlps to
estlmate lmpacts of development on thls wlldllfe resource. The Habltat
Sultabl'llty Index (HSI) npdel belng developed ls a measure of the
quallty of the habltat and fts capaclty to support the elder.

Bnclsctr-Stetils:

A revler of the llterature to ldentlfy llfe requlsftes and document
Itfe hlstory Informatlon began ln Septenberr 1985. The breedlng habltat
of the Anerlcan elderr a race of the common elderr has been the maJor
focus ln development of the HSI model. Envlronmental varlables have
been determlned and HSI models are belng formulated.

fut$s-Plils:
The HSI for the Anerlcan e{der wlll be revlewed by specles

authorltlesr and corunents wlll be Incorporated lnto the flnal draft.
Fleld testlng of crltlcal habltat varlables on several lslands on the
coast of Malne wlll begln dur{ng May 1986. Completlon of a flna'l HsI
model of the Amerlcan elder ls scheduled for September 1986.
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MARTEN USE OF CLEAR-qJTS AND RESIDUAL FOREST STANDS

IN }IESTERN NEI{FqJNDLAI.ID

J. E. Snyder

S. Perln

J. A. Blssonetter Chalrperson
P. l{; Broun
D. B. Fle'ld
lt,. E. Glanz

Cqaneraters/ |4a1ne Cooperatlve Fish and l{lldllfe Research Unit
BEeJssl Newfoundl and l{ll dl ife Dlvlslon
Sulng.Et: Canadlan Governmentr NSERC

OhjectlYss: (1) Determlne {f stage of regeneratlon in clear-cuts
lnfluence use by marten.

(2) Determlne lf slze of resldual balsam flr and
bl ack spruce stands rel ated to marten use.

(3) Determlne whlch habltat varlables characterlzed
successful trap sltes.

ProieclStatus:

All requlrements for the Master of Science (ln l{lldllfe Management)
uere completed ln Decsnb€Fr 1984. An abstract of the thesls follows:

Habltat use by marten was lnvestigated by llvetrapplng and snow
tracklng. Residual stands uere classlfled tnto flve slze categorles and
clearcuts lnto three categorles based on helght of balsam flr
regeneratlon.

From June to December 1983, marten were trapped ln 43 resldual
stands and 35 clearcuts. A total of 31587 trap-nlghts ylelded 57
captures of 10 male and 8 female marten. Slx (10.5tr) captures were ln
clear-cutsr all less than 8 years old: 51 (89.55) marten were captured
ln residual stands. Capture rates uere greater ln 'larger resldual
stands. Only flve captures were ln resldual stands <15 ha.

From January to March 1984' marten tracks were follwed for 29 km.
Although clear-cuts represented 4L% of the study iF€ir only 269., of
marten travel was recorded herer all In clear-cuts <10 years old"
Resldual stands and undlsturbed forest conposed 46ff of the study areai
74fr of marten travel uas recorded ln these forested habltats. These
data Indlcate that marten seldqn use c'lear-cutsr or resldual stands <15
har but do use 'larger resldual stands. Management recommendations are
dlscussed.
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SuMl.GR P0ND USE BY l,lOOSE IN NORTHERN MAINE

Inlesilgater: A. Crossley

Adtltsgls: J. R. Gllbertr Chalrperson
J. A. Blssonette
M. L. l,,lcCormack

Cooggrators/
Pnelesl
SspprJ:

0blecilues:

fteler..LSirtns:

A'll requl rqnents for ttre
uere completed In Mayr 1985.

Col I ege of Forest Resourcesr ltlclnti re-stenni s
Malne Department of Inland Flsherfes and l{lldllfe
(1) Determlne the optlmal tlme seasonally and

dlurnally to conduct aerlal surmer pond surueys.(n Determlne ttre effects of changlng blomass and
nutrltlonal qual lty of aquatlc vegetatlon on
summer pond use.

Master of Sclence (ln l{lld'llfe Management)
An abstract of the thesls fo'llqrs:

Pond use hablts of moose uere studled durlng summers of 1981 and
L982 ln the ltboseleuk Lake area of northern Malne. Ffve fmale moose
were radlo-collared and located 454 tlmes durlng the study. Collared
cqs exhlblted a preference for aquatfc aieas durlng the surmer. 0f 804
moose observed f n 1rI21 hours of pond observatlonr 43.8% rere bulls,
36.6f uere cws not accompanfed by calvesr 15.4F uere cows rlth calvesr
1.6I rere lone calvesr and 2.67 could not be classifled. A peak ln pond
use uas obserued for bulls and lone cors durlng the last 2 weeks of July
ln both years. Peak pond use by cow-calf groups occurred from late
August to early Septenber. Mooser ln generalr exhlblted a dlurnal peah
In pond use durlng the early mornlng (sunrlse-0900) and late evenlng
(1700-sunset). Mld-day perlods (0900-1700) uere used to a lesser extent.
Bulls preferred the ear'ly nornlng perlod whereas cor-calf groups used
all daylfght perlods proportlonately.

The chenlcal composltlon of aquatlc plants (tS327) was compared to
that of terrestrl al browse ( ttsE0) . 0f the 13 ml neral s and crude
proteln testedr aquatlc plants had hlgher levels of sodlum, lronr
manganeser slllconr and alumlnum than terrestrlal plants. Only sodfum
seeNns deflclent In the terrEstrfal dletr lmplylng moose seek aquatlcs as
a source of supplsnental sodlum. Late sumner pond use by cous ulth
calves rEflects thelr greater dfetary sodlum requlrqnent than that of
bulls or barren cous.

Aerlal sumflpr pond surveysr designed to assess cow-calf ratlosr
should be conducted ln late August or ear'ly September. l,looser as an
appreclatlve r€sourC€r are most vlslble to the publ lc durlng the early
mornlngs and late evenlngs of July.
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Invesilgaf.qrs:

Coscaratsrs/
PnoJcct
STpngIJ:

Scone:
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P0PULATION Al,lD MARINE MAI,U4AL-FISI'IERIES INTERACTIONS

R. Gilbert
M. Wynne

J.
K.

U.S. Natlonal Marlne Fisherles Servlce - l,lortheast Flsh-
erles Centerr
Woods Holer MA.

Several marlne mammal specles lnteract wlth commerclal flsherles
through dlrect and lndlrect conpetitlon for flshr entanglement of the
marine mammal ln netsr and damage to flshlng gear. In New Englandr the
potentlal for such confllcts has lncreased with the concurrent
lntenslficatlon of lnshore flshlng pressure and Increase in marlne
mammal numbers. Because the number of harbor seals has increased
dranatfcally folloving Federal protectlonr the statusr dlstrlbutionr and
dlscreteness of thelr populatlon have become a concern to several
flsherles. In addltlon to thelr potentlal role as competitive
predatorsr seals and other marlne marmalsr such as the harbor porpolser
are caught accldentally ln flshlng gear. Although. these entanglements
may result ln monetary loss to the flshermen and blologlcal loss to the
marlne mammal populatlons lnvolvedr they may also provlde a populatlon
samp'le from uhlch valuable and often lnaccesslble llfe hlstory data may
be obtalned.

ProleclStatqs:

Slnce 198L 105 (71M:34F) harbor seal pups have been tagged ln
order to monitor seasonal movements of lndlvlduals ln New England; 24
(l5M:9F) were tagged In June 1985. In addltlon to telemetric
relocatlonsr 30 sightings of seals tagged from 1983 to 1985 have been
reported. Among these reports are 5 mld-wlnter slghtings on Cape Cod
and Nantucket Islandr slghtlngs of a tagged yearllng and 2 pups ln Nova
Scotlar and numerous slghtlngs of pups offshore ln Malne waters.
Results of these returns lndlcate that harbor seal pups (1) are capable
of long dlstance 4.30-200 km) movqnents from thelr nata'l areas within I
month of weanlngr (2) contrlbute to the translent seal populatlon that
overrlnters ln southern New Englandr and (3) are Involved ln dlrect
conf'llcts rlth both U.S. and Canadlan flsherles.

A small-take exemptlon to the Marlne Mamma'l Protectlon Act uas
drafted and obtalned on beha'lf of the l.lew England groundflsh glllnetters
to allor the lncidental taklngr reportlng, and salvage of smal'l numbers
of marine mammal specles ln the course of flshlng operatlons.
Thlrty-two carcasses Q8 harbor porpolser 2 Atlantic uhlte-slded
dolphlns, and 2 harbor seals) were collected In 1985 and necropsfed to
determfne the ager ssXr healthr reproductive condltlonr and food hablts
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of anlmals taken as by-catch. Other data col'lected by proJect observers
on active flshlng vessels wlll be used to develop a proflle of gear
characterlstlcs relatlve to marlne marmal capture rate. The success of
thls small-take exemptlon progrdn.has prompted the examinatlon of other
New England fisherles wh{ch incldentally capture small numbers of marlne
mammals and may quallfy for a slm{lar exemption to the Marine Mammal
Protectlon Act.

Euturs-Plans:

Complete coasta'l surveys wll'l be conducted ln March and June 1986
to estlmate harbor seal abundance and seasonal dlstrlbution in New
England. Abundance and productlvlty estlmates obtalned from the June
1986 suryey rlll'l be conpared to 1981 estlmates to l'lluminate S-year
trends ln populatlon growth and dlstrlbutlon.

Seal tag returns and slght{ngs wll'l be monltored throughout the
y€ari pups ufll be tagged agaln ln June. Glllnetters wlll be advlsed of
the small-take exemptlon and organlzed as partlclpants. At-sea
observatlons rlll contlnue through fal'l and resume agaln ln early
sprlng. Carcass samples wlll be analyzed durlng the mld-wlnter lull ln
flshlng actlvlty. Contact rlth purse selnersr strlp selnersr welr
f I shermenr I obsteflr€rt trawl ers, and I ongl I ners w l'l I be made to
determlne the nature and erfent of the{ r lnteractlons rlth marine
matnnal s.

Attanpting to
of the adult

capture
(Photo by

and tag a harbor seal pup; note the pup just ln
K. M. l{ynne).

front
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THE MAINE AMFHIBIAN AND REPTILE ATLAS PRO]E T (MARAP)

rilLes3lgntq.Es, I;"!.^lilliil t..
John Albrlght

Advlsors: Barry Burgason
Shlrley Davls
Arthur Rltter

CqapqrateJs/ The Nature Conservancy
P-raj-ect The Malne Audubon Soclety
SuCpgLt: Malne Department of Inland Flsherles and Wlldllfe

OhJectlYes: (1) Determlne the status and dlstrlbutlon of
amphlblans and reptlles in Malner partlcularly
rare spec{es and those that reach thelr range
l imf t here.

Q| Descrlbe the general ecology (e.g.r habitat
selectlon and llfe hlstory) of Malnets
herpetl 1 es.

Scpse:

There are approxlmately 35 species of amphlblans and reptiles
occurrlng ln Malne of rhlch 20 probably reach the llmlt of thelr range
here. One or more specles have probably been extlrpated from the state
and there may well be specles occurrlng here that have not been
prevlously recorded. There ls 'l lttle knowledge about the status,
dfstrlbutlonr and ecology of Malnets herps and thls ls the reason MARAP

was 'lnltiated. l,learly 100 volunteers from around the state have been
lssued lnstructlon manuals and record cards to report their observatlons
of herps. These cards wll I be computer encoded and range maps
generated. .

Pncles!-$trilts:

In the projectts sEcond year some lnterestlng results have already
been obtalned. Three specles that have been unrecorded for many years
uere foundr albelt ln very llmlted numbers (spotted turtler Blandlngfs
turtle, and b'lack racer). One specles formerly thought to be very rdrer
the four-toed sa'lananderr appears to be Just very secretlve. One nerl
speclesr rlbbon snaker uas located durlng the proJectts second year
leavfng box turtles as the only Maine herp specles unreported fn this
effort. Data from the MARAP proJect has been instrumental ln the
development of a draft State Endangered Specles Llst. Box turtles and
btack racers have been proposed as State Endangeredr and spotted turtles
and Blandlngrs turtles proposed as State Threatened. MaJor range
extenslons have been recorded for at least two specles, mink frog and
gray tree frog.
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future-Plans:

It ls antlclpated that lt wlll
proJect. Next year we plan to use
turtles and other rare specles.

take several years to complete
rrWanted Posterstt to I ocate

the
box



AMPHIBIAI'lS,

IarlesAlgetcr: S.

Advlssrs:

CooRergta-Es/

M.
R;
hf.
J;
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REPTILES At'lD SMALL MAMMALS 0F MAINET S FEATANDS

S. Stockwell

L. Hunterr
Davls
Gl anz
Longcore

Chal rperson

Mal ne
Slgnal
Maf ne
Mal ne
Mal ne

Department of Inland Fisherles and Wildllfe
Fuel sr Inc.

Chapter of The Nature Conservancy
Land Use Regulatlon Cormlsslon
Department of Envlronmental Protectlon

OhJsctl-ves: (1) Identlfy those specles of smal'l malrmalsr and
reptiles and amphlbians that inhabit Malnets
peatl ands.

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

(3) Determlne uhether larger commerclally
valuable peatlands dlffer In their trvaluetr to
w I I d'l I fe f rom srnal I er nolFcommercl al 'ly val uabl e
peatl ands.

Scsne:

Thls ls part of a larger study looking at the use of Malne
peatl ands by a'll non-f f shr vertebrate specles of u il dl ife. Peat'lands
are one of the last rsnalnlng undlsturbed ecosysbsns in the Northeast.
Before thls poJect was lnltlated no extenslve or Intenslve survey of the
wl'ldllfe ln Malne peatlands had been conducted. As a result we know
llttte about hou lmportant peatlands are to varlous wlldlife specles.

Recently several commercial mlnlng companles have expressed an
lnterest ln developlng Malnets peatlands for a neu source of energy for
the state. Before lssulng any mlnlng pernltsr lt ls crltlal that the
state knor what specles depend on peatlands for thelr contlnued
survlval t 7f i!rt]r and whether certaln species are restrlcted to
partlcular types or slzes of peatlands.

Amph{blansr reptlles, and small mammals were trapped wlth drlft
fences and plt traps. Trap'llnes were erected In seven dlfferent plant
communitles ln 1983 and operated for 3 to 7 days each durlng Mayr Juner
July and Septenber. In 1984, L7 addltlonal pltfal'l trapllnes were
erected ln 6 new peatlands. All trapllnes were operated for 4 to 7 days
each month between Aprll and Augustr 1984.
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In 8,733 trap nlghtsr 2rL82 lndlvlduals of lt amphlblan and Ireptlle specles were caught. Anurans represented 94fr of al1 capturesr
salmanders Sfr, and snakes Li6. specles rlchness ranged from 5-10 per
vegetatlon typer and evenness-was generally low. BAnA Syfynttc.E
composed 59fr of all capturesr and 3. Clamllgns composed 2% of all
captures. Juvenlles constituted 8A of all capturesr and were most
abundant ln July and August.

In 81733 trap nlghtsr 822 small mammal s of L2 specles were trapped;
67fr of al I captures uere Sofgx clneceqs and 13fr uere Zapns -hnjsonUs.Ten other specles each composed 1-4[ of all captures. Specles rlchness
ranged from 5-lI per vegetatlon type. Overall abundance and species
rlchness uere correlated ulth dlstance of trap slte from the nearest
upI and.

Euturs-Plans:

A Masterr s thesl s wll'l be compl eted I n Ocbober 1985. A ph. D.
dlssertatlon on peatland blrd comnunltles trlll be undertaken.



J. A.
J. R.
h,. E.

@YOTE/RED FOX INTERACTIONS IN MAINE

D. B. Engelhardt

Blssonnetter Chal rperson
Gl'lbert
Gl anz

Malne Department of Inland Flsherles and Wlldllfe
Malne Cooperatlve Fish and l{lldllfe Research Unlt

Examlne the responses of free-r'anglng coyotes
and red foxes to the placement of scent marks
wlthin thelr home ranges.

Cesnernta.rs/
PneJscl
Srpnorl:

Ob:Lecilve:

Scsne:

The establishment of a coyote populatlon ln Malne caused concern
among trappers and blo'loglsts for other predators rlth whlch the coyotes
mlght competer Includlng the red fox. Llttle lnformatlon is avallable
about the interactlons between sympatrlc coyote and red fox populatlonsr
and thelr partltlonlng of resources such as food and space. The prlmary
goal of thls lnvestlgatlon ls an attanpt to determlne whether coyote
presence causes a dlsplacement of red foxes. Two study areas were
chosen: the Plerce Pond area ln western Malne (l{lldlife Management Unlt
3)r and the Cherryfleld area ln eastern Malne (l{lldllfe Management Unit
6). Informatlon uas collected by tracklng the movements of
free ranglngr radlo-collared red foxes before and after the placement of
artiflclal scent marks of coyote or red fox urlne withln thelr home
Fing€sr and by snowtracklng. Predator food hablts and prey abundance
data were also collected.

EncJ-esJ-Sf,ahrs:

Field uork was completed {n late August 1984. Data collected from
the fall of 1982 through the summer of 1984 were complled and analyzed.
A second draft of the thesls ls ln revleu.

Eutsrs-Plans:

It ls antlclpated that the thesls wlll be completed by January 1986.
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Sspnorl:
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@YOTE SOCIAL ORGAI'ITZATION, DISPERSAL, Ai.ID SPATIAL INTERACTIONS
WITH RED FOXES IN EASTERN MAINE

INestlgatars D. J. Harrlson

A4tltsofS: J. A. Bfssonette, Chalrperson
J. A. Sherburne
D. M. Lesl le
h,. E. Gl anz
P. ll. Brorn

Connerntarc/
Malne Department of Inland Flsherles and l{lldllfe
Malne Cooperatfve Flsh and l{ildllfe Research Unit

(f) Descrlbe the soclal factors Influenclng coyote
populatlons In eastern Malner Includlng
terrltory slze and composltlonr terrltorlal
fldellty, and the prevalence of non-terrltorlal
adult coyotes.

Q) Evaluate the mechanlsms of Juvenlle coyote
dlspersal lncludlngr proportlon snlgratlngr
and the dlstancer tlmlngr dlrectfonr drd sex-
speclflc patterns.

(3) Determfne the effect of resldent coyotes on the
spatlal dlstr{butlon of red foxes ln eastern
Mal ne.

Prqler.LStaf.rc:

Data collectlon and analyses uere completed durlng rg8s. A
prellmlnary summary of results follors:

A study of the soclal factors lnfluenclng coyote populatlons ln
eastern Mafne uas conducted from May 1981 to June 1984. Terrltorfa'lflde'lltyr the role of non-terrltorlal coyotesr Juvenlle dispersa'lr and
spatlal Interactlons ulth otier canlds rere lnvestlgated. More than
5,100 relocatlons uere obtalned from 5l coyotesr representlng I0 famlly
grouPs.

Coyote famllles conslsted of a mated adult palr and thelr offsprlng
rhlch occupled terrltorles excluslve of other famlly groups. Slze and
boundarles of terrltorles rmafned stable between )eirsr and tradltlonal
rendezvous sltes rere used for several consecutlve years by adults uith
PUPS.

llovqnents of 7 non-terrltorfal adult coyotes lndlcated lntenslve
use of small areas adJacent to terrltorfes of famlly groups. These
coyotes perlodlcally wandered throughout the terrftorles of several
famlllesr seenlngly In search of an unoccupled area In rhlch to breed.
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No evldence of reproductlon was observed ln non-terrltorial lndivldua'ls
before they secured a terrltory. 0n 2 occaslonsr sol ltary wanderers
acqulred a terrltory followlng the death of a resident adult. A rlgld
land tenure system seems to llmlt-and stablillze the number of coyote
palrs that malntaln an excluslve breedlng area.

Terrltory slzes uere slmllar (range 7O-ZO fm2) for 5 coyote
famllles containlng adults and offsprlngr despite dlfferences (P<0.05)
ln habltat composltlon as determlned from LAIIDSAT satelllte lmagery.
Home range areas of 7 adult coygtes wlthln famlly terrltories were also
slml]ar ln slze (rean = 46.4 km', SE = 7.5)' desplte habitat differences
(P<0.05). These slmllar slzed areas conposed of dlfferent habltats
Indlcate that soclal factors may be of prlmary lmportance ln determlnlng
the slzes of coyote terrltorlesr ulth habltat and food variables of
lesser lmportance.

The enlgratlng segnent of the population conslsted malnly of
Juvenile coyotesr horeverr dispersal was observed by 3 adults. Eighty-
one percent, Q2 of 27) of juveniles dlspersed durlng thelr flrst year of
I lfe. Peaks of dlspersal actlvlty were observed durlng both the early
fall (October - Novsnber) and durlng the breedlng season (February
March). No dlfferences (P>0.10) betreen sexes yere observed ln percent
dlsperslngr mean age at dlspersalr dlstributlon of dlspersal by monthr
or mean dlstance of dlspersal. For both sexes comblnedr the mean
dlstance of dlspersal from natal ranges uas 9I kmr wlth a maxlmum
dfstance of 342 km by a Juvenlle fqnale fn tI8 days. Inltlal
relocatfons of dlsperslng anlmals uere orlented away from the coast, but
otherrlse dld not dlffer from randofii dlrectlons (P>0.10). Subsequent
locatlons uere norrandom (P<0.025)r appFoxlmatlng the compass bearing
of the lnltlal reJocatlon. Dlsperslng coyotes were deflected parallel
to maJor geographlc barrlers (large rlvers and coastal bays)r resultlng
In concentratlons of coyotes along lmpassable barrlers. Mortality rates
of emlgratlng Juvenlles uere hlgher than the rates for juveniles
remalnlng on the famlly terrltory (P<0.10), Indlcatlng enhanced
reproductive potentlal as the probable factor prmotlng dlspersal.

Eleven red foxes were radlo-collared to determfne thelr spatfal
lnteractlons ulth coyotes. Home ranges of foxes dld not overlap wlth
coyote terrltorles. No foxes rere captured ln over 5,000 trap-nlghts of
effort ulthln core areas used by coyote groups. Foxes centered thelr
actlvlty ln small areas adJacent to and./or between coyote terrltorles.
Red foxes ln eastern Malne are a fugltlve species whose spatlal
dlstrlbutlon and densltles are restrfcted by the presence of coyotes.

fut[r€-Blans:

A Ph.D. dlssertatlon ls belng wrltten and the projected date for
completlon ls February 1986.
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ECOLGY OF FI${ERS IN SqJTH-CENTRAL II,IAINE

S. M. Arthur

M. Ml'l I er

Jeffrey Bernatorlcz
Tracy Gol dsteln
Sul ly Honard
Toby Montgomery
J ohn l{arl ng

J. R. Gllbertr Co-chalrperson
l{. B. Krohn, Co-chalrperson
M. D. Ashley
l{. E. G'lanz
G. J; Matula

Malne Department of Inland Flsherles and l{lldllfe
Malne Cooperatfve Flsh and l{1'ldl ife Research Untt

Adn-tssrs:

Cooneratnrs/
Prclesl
Sugncrf:

OU-es.ttues: Evaluate flsher hone range slze and dynamlcs.
Determlne flsher habltat use and lts relatlon
to small mammal dlstrlbutlon.
Document flsher actlvlty patterns.
Document flsher food habits.

Scage:

The flsher ls the largest terrestrlal mqnber of the weasel famlly
currently Inhabltfng Malner rlth malEs usually 9o-rlo cm long and
uefghlng 4-5 kg. A hlgh-prlced pe'ltr recent record-settlng harvest
levels' and a past hlstorf of over-exp'loltatlon make the flsher one of
the most lmportant furbearers in North &nerfcar yet llttle ls known
about the speclest ecology. Thls study ls exanlning the ways fn whlch
flsher behavlor and habltat requlrsnents affect thelr populatlons ln an
area of hlgh flsher abundance. Informatlon galned through telemetry andrlnter snou tracking rl'll be used to determlne f ls[er hcrne range
dynamlcs and the relatlonshlp bebreen flsher movernents, habltat use,
and small mammal (lmportant flsher food) dlstrlbutlon.
grqleclStntrc:

A total of 26 flshers have been captured and equlpped wlth
radlo-colJars. Indlvlduals rere located several tlmes per week, for
perlods rangllg from a fewodays to 18 months. Home ranges of adults
!€re generally 10-20 krf although some were consfderably larger.
Flshers preferred conlferous trees for restlng sltesr except ln
mldwlnterr uhen ground burrows were also used. Snowshoe hares were the

(1)
(2)

(3)
(4)



most cormon food of flshers, while squlrrelsr illc€r porcupines' applesr
and other fruits were also eaten. From Jan-Febr 1985r flsher tralls in
snow were followed for 20 kmr and 30 km of random transects were
surveyed. In July, 300 random plots were sampled to determine
dlstribution of understory types in the area.

Eutsre-Plans:

Trapplng efforts wi'll contlnue at'least through the end of the open
trapping season (December) so that at least t5 fishers will be avai'lable
for monitoring during the tlinter andr hopefully, sprlng. Fisher tralls
In sno1l wlll be followed whenever snow conditlons permlt. Speclal
attentlon ui'll be given to determlnlng reprodustlve success of females.
I4onitorlng of radio-collared anima'ls wlll contlnue through at least
August 1986. Durlng summer 1986, areas of concentrated flsher activlty
uill be identifledr and understory characterlstics wll'l be compared
between these areas and the random plots sampled in 1985"

A tranqu i'l lzed
monitorlng in.

flsher is fitted
south-centra'l l'lal ne

radl o-col'l ar f or subsequent
M. Mi'll er).

wi th
(Photo

a
by



InvesLl.gltgrs M.

Adtt-lsors: J.
G.
M;

Coonerntors/
Pncjesl
Snp.ogrj:

ObJecilllles:
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HABITAT USE AND HOiG RAI'GE CHARACTERISTICS
OF I4OOSE IN NORTHERN MAINE

E. Thmpson

R. Gll bertr Chal rperson
J. Matula
D. Ashley

Malne Department of In'land Flsherles and Wl'ldl lfe
McIntl re-Stennl s

(1) Olantlfy seasonal habltat use and hone range
characterlstlcs of moose.(n Compare these parameters for moos€ uslng areas
of dlfferent logglng Intensltfes.

Scsne:

Young forest communitl€s are lmportant components of good moose
range. rn Malner these habltats are largely the result of tree
harvestlngr but ln other areas they may be created by flre or floodlng.

The thrlvfng populatlons of moose currently found throughout much
of northern Maln€ are a result of logglng operatlons conducted dur'lng
the past several decades. These operatlons varled fn the type of cut
and methods used; hencer the characterlstlcs of the resultlng cut-overs
are qulte dlverse.

Thls proJect ras deslgned to assess uh{ch cut-oversr out of the
dlverse array avaflable, were belng used by moose. To accompllsh thlsr
adult moose uere radlo-co'llared and monltored from the alr throughout
the yearr supplqnented occasfonallyr by ground radlo-tracklng and direct
observatlon. Habltat lnformatlon for sltes used by moose ras obtalnedat the tlme of aerlal relocatlon and from forest covertype maps.
Logglng hlstory uas determlned frcm slte characterlstlcs and landowner
records.

EcoJsst-itahu! .

All fleld rork for thls proJect was completed on 30 August 1984.
Prel lmf nary resu'lts are as fol I ors:

A total of 991 re'locatlons uere obtalned (825 aerlal, I58 ground
telenetry observatlonsr and I dlrect observations) from 36 radlo-
collared adult moose (13 males and 23 females) that uere radlo-collared
on tro study areas.
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Moose movenents were plotted and home range slzes calculated using
the mlnlmum convex polygon method. Ig the wlnter of l98ts'o th€ home

ranges of four bulls averaged 6"06 km'(range 1.13 - L2.77 km')r"whereas
the 10 radio-cgllared cous had an average home range of 9.24 krf (range
0.99 - 21.50 kmzt .

Obher seasonal hone ranges ca'lculated in km2 weres (I) Summer 1983-
bullss mean = 15.97 (n=10)r fdog€ 0.72 - 45.53i cows! mean = 28.94
(n=19)r Fiog€ 3.83 - L26.33i Ql Fall 1983 - bulls: mean = 11.67 (n=9)r
range 0.n 4I.13; cotrss mean = 6.38 (n=17)r Pdtlg€ 0.20 - 4I.37i (3)
l{inter 1984 - bulls: mean = 1.30 (n=9)' range 0.33 - 2.87; cows: mean =
L.92 (n=20)r tdnge 0.13 9.15; and (4) Surrner 1984 - bulls: mean -
31.48 (n=9)r Fong€ 6.70 - L20.54i cowss mean = 25.2L (n=21)r forge 3.30-
L08.8 .

The number of relocatlons used to calcu'late home ranges was sma'll
(wfnter: mean = 4.95t range 3 - 6; summer: mean = 11.15r range 3 - 30;
fall: mean = 3.9t range 3 - 5)r but the results suggestr os other
te'lanretry studles In Malne have shqnr that moose home ranges in Malne
are larger tlran have been reported in most other studles of moose
populatlons that do not make seasonal mlgratlons. Thls ls particularly
true durlng the summer months.

Trenty-four hour movsnents of moose uere quantlfled durlng the
summer of 1983. Bull and cow movements were slmllar uith 24-hour moves
ranglng from 0 to 13 km (mean = 1.70 km); however, uhen moves were to or
from a pond used for feedlng on aquatlc plantsr 24-hour movements
averaged 4.62 km.

Eut$re-Plans:

Analysls of the habitat data assoclated wlth moose relocatlon sltes
ls ln progressi followlng completlonr the flnal thesls wlll be wrltten.
ProJect completion ls anticlpated ln early 1986.
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SJMI.€R HO!4E RAIGE AND HABITAT USE BY T4OOSE IN NORTHERN MAINE

Iatrestlgltar: D.

Advlsars: J.
D.
M.

Coaneratnrc/
McIntl reStennl s
Malne Department of InIand Flsherfes and }{lldllfe
(1) Examlne the summ€r honre range characterlstlcs'

lncludlng slze and utlllzation dlstrlbutlonr of
free-ranglng moose.(n Descrfbe 24-hour patterns of summer habltat
selectlon by moose.(3) Descrlbe the characterlstlcs of moose calving
sltes In Malne.

Scoee:

!,lost moose habltat use 
'studles 

have not consf dered nocturnal
actlvltles. Consequently' most of tlre moose habltat use lnformatlon ls
blased torard day-tlme use andr uhere aerlal radlo-telmetry uas
enployedr good u€ather. Thls proJect was deslgned to ellmlnate these
blases and elucldate temporal patterns of moose summer habltat selectlon
on a 24-hour basls.

The study also makes a prel lmlnary examlnatlon of the
characterlstlcs of moose calvlng sltes ln Malne. Measurements of
overstory and shrub layer vegetatlon as rell as ablotlc components of
moose calvlng sltes and cmpared to slmllar measurernents recorded at
random'ly located plots. Multlvarlate analysls fs belng used to
determlne whlch habltat attrlbutes help dlstlngulsh calvlng sltes from
random plots.

ero.tes.Lstrtru:

Fleldrork has been completed. Seven addltlonal study anlmals were
radfo-collared ln 1985. A total of l3B radlo-relocatlons rere recorded
on 13 (61'l:7F) tpose. Habltat avall abll lty has been detennlned by
plottlng 11218 randm polnts across ttre study area and determinlng
habltat type from forest cover type maps. Moose habltat use ras also
determlned uslng forest cover type maps. Analysls of habftat selectlon
patterns ls In progress. Ten moose calvlng sltes were located durlng
the 1984 and 1985 fleld seasons and 20 randomly selected sltes vrere
chosen for comparlson. Summary of the vegetatlon characterlstlcs data
and stepulse dlscrlmlnant analysls ls underray.

J. Leptich

R. Gl'lbertr Chalrperson
M. Lesl le
L. McCormack

Pcolect
Sutport:

0h&stlYes:
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Home range analysis wlll begln soon pending the arrlval of a
computer package necessary to complete the work.

E$.$re-Plils3

Data analysls ls expected to be completed by December 1985' and
the planned tlme for thesls submfsslon ls early 1986.
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SYNERGISTIC RELATI0N${IPS AMOI'G IMPORTANT WINTER FORAGES
OF IIHITE-TAILED DEER

Invesilgdsr: J.

Adrll-sgts: D.
R.
B.
G.

Coonsrntars/
Pcoleci
Supnqtrt:

Ob.lechilns:

A. Jenks

M. Lesller Jr.r Chalrperson
B. Oren, J r.
A. Barton
J. Matula

McIntl re-Stenni s

(f ) Determlne lf synerglsms exlst among lmportant
rlnter forages of rhlte-tal'led deer uslng jD
Vittg dlgestlon.

Q) Deternlne vhether certaln ulnter forage
comblnatlons can decrease rumen turnover tlme ln
captlve uhlte-tall ed deer.(3) Determlne rumen protozoa numbers In captlve
rhlte-talled deer on known wlnter dlets.

Scpne:

Brorse specles utll lzed by whlte-talled deer ln rlnter are
general ly lor ln dletary dlgestlbll lty. Hweverr wlnter f orage
comblnatlons (dlets) may exceed expected dlgestlbllltles due to
synerglsns that enhance part{cle size reductlon, nutrlent uptaker and
mlcrobfal growtlr. Thls study wlll evaluate the ylnter nutrltlon of
vhlte-talled deer concentratlng on rlnter forage ccnrblnatlons and thelr
effect on dfetary dlgestlbll ltyr turnover rater and rumen protoza
populatlon numbers.

ProJec3-itilHu:

Four feedlng trlals were conducted durlng January through Marchr
1985r to determlne passage rate and rumen protozoa numbers of captlve
deer on knorn dlets. Durlng the fourth trlalr 3 mortalltles occurred
becausa of a comblnatlon of behav{oral and nutrltlonal stresses. Fecal
samples uere collected durlng the trlals and analyzed for an added
marker (Ytturblum Chlorlder YbCl") and passage rate estlmates determlned
usfng a computer model. Fecal a6d forage samples were also analyzed for
nltrogen @ntent. Rumen samples for determlnlng protozoa populatlon
numbers were not obtalned because a stcrnach tube could not be fnserted
lnto the rumens of captlv€ fauns.
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In yltno dlgestion trials were conducted durlng June-August 1985.
Dlets fed to captlve deer in winter 1985 uere reconstructed from dried
forage samples collected in January 1985: Dlets uere dlgested 1n rumen
fluld obtalned from flstulated cattle.

Durlng June and Ju'ly 1985, 9 favns (2Mz7F) were obtalned ln
conJunction wfth the Malne Department of Inland Flsherles and l{ildlife.
Fawns uere malntalned as uere those of the prevlous year with sl ight
modlflcatfons. Three fawn mortallties occurred in June that were
attrlbuted to pneumonla (2) and skull anomalles (1), A perlmeter fence
enclrcllng the captlve anlmal research faclllty uas completed ln July.
Exercise routlnes for year'llng deer were lnltiated ln August.

B&ure-Plans.r

Complete fu Jlt;g dlgestlons of forages collected ln January 1985.
Collect forages for feedlng trlals scheduled for January 1986. Complete
data analysls and lnltlate writlng thesls ln January 1966.
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I4ODELII'G TI{E POPULATIO.I DYNAMICS OF MAINEI S WHITE-TAILED DEER

Inrestlg*tqr: M. chllelll
Advlsors: J. R.

w. B.
G. J.
M. L.
h,. L.

Gll bertr Co-chal rperson
Krohn, Co-chal rperson
Matul a
[4cCormack
Sou'le

CoopefgtaJs/ l4alne Department of Inland Flsherles and l{lldlife
PrgJecf Malne Cooperatlve Fish and l{lldllfe Research Unlt
Sulpqfl: National Rlfle Assoclatfon

0b.lectlves: (l) Develop a model that descrlbes the annual
fluctuatlons of whlte-tafled deer ln Malne.(n Predlct sustalned annual harvest rates for
antlered and antlerless deer ln selected
ulldllfe management unlts.

Scpne:

As dernands placed on natural resources by dlfferent consumer groups
Increaser managenent declslons become more complex. Conprehenslve
managsnent plansr utllfzlng all avallable datar are necessary to provlde
a sustalned harvest of rhlte-talled deer rhlle ensurlng a healthy
populatlon. Modelsr conslstlng of a set of hypotheses that deflne hor
an ecologlcal system functlonsr pFovlde a means of relatlng hypothesesr
tracklng the popul atlons as management proceedsr and al loulng
experlmentatlon (1.e. slmulatlon) of alternatfve manag€ment strategies.

The overall goal of thls proJect ls to develop a predlctlve
populatlon dynanlcs model for rhlte-talled deer ln Maine. The
development of thls model ulll not only {ntegrate the large and varfed
data array provlded by the Malne Department of Inland Flsherles and
l{ll dl ffe, but rll I hel p to ldentlfy Interactlons among varfous
parameters pertalnlng to whlte-tal'led deer ecology, plnpolnt reaknesses
ln current data setsr and help gulde future minagement and research
endeavors.

PccJsct-itrfurs:

An erctenslve I lterature rev ley on rhlte-tal'l ed deer popul ati on
dynamlcs and modellng was conducted to develop the modelts conceptual
frametlork. Exlstlng research and management lnformatlon wlll contlnue
to be collected and syntheslzed. Work was lnltlated on deflnlng
relatlonshlps betreen maJor components of the model.
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Eutlrrs-Pl-qns:

The conceptual framework wlll be refined amd exlstlng models
Mathsnatical relationships among the model
tested and begln to be integrated lnto a

Thesls writlng ls planned to begin ln the

conti nue
components
popul atlon
summer of
1987.

to be reviewed.
wlll be formulated,

dy naml cs mode'l .
1986 with project completion scheduled for the end of June

The white-tafled deer is Mainers most important big game
management of this species will become increaslngly more
response to habitat and population changes (Photo by ttl. B.

animal.
i ntens ive
Krohn).

The
in
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NESTIIG ECOLOGY, HABITAT USE AT.ID REPROilJ TIVE STJCCESS OF
I{ILD TURKEYS IN SOIJTH-CENTRAL MAINE

Iollesilglt,qr: B. E. Trelterer

Adrtsors: P. l{. Brornr Chai rperson
G. J. tlatul a

CooRergtaJs/ ttlalne Department of Inland Flsherles and t{lldllfe
ereJ-ecf
SunRnrl:

OblestlLes:

Natlonal l{lld Turkey Federatlon
Natlonal Rlfle Assoclatlon
L. L. Beanr fnc.

(f) Document nestlng chronologyr proportlon of
fmales nestlngr nest slte characterlstlcsr
and the success of eggs and nests of free-
ranglng turkeys In south-centra'l Malne.(n Determlne the types of habltat used by these
turkeys and changEs ln habltat use durlng the
nestlng perlod.

Scnne:

lflld turkeys once exlsted ln the southern portlon of Malne but yere
extlrpated before the advent of legal protectlon. Relntroductlons ln
the late 1970s have resulted In expandlng popu'latlons In southern
(centered In York County) and south-central (centered ln l{aldo County)
Malne. Llttle ls knosn about the breedlng characterlstlcs and
requlrements of tlre rlld turkey In Malne. Turkeys nestlng ln Malner
especlally the flock ln l{aldo Countyr iF€ consldered at the edge of
thef r northern range. Informatfon on nestlng ecology ls crltlcal to tire
selectlon of future release sltesr and to the populatlon ltself lf lt ls
to expand and be successful ly managed as a game specles.

Pna1ecJ-ftaHrs:

A telmetry study of the l{aldo County turkeys has been lnltlated to
gather reproductlve data. Slghtlng cards have been dlstrlbuted In the
area to locate potentlal trapplng sltes. Balt statlons were put out and
cannon nettlng uas begun ln Septenber. Five turkey hens have been
equlpped ylth radlos and are belng monltored.

Eutus-Pl-aru:

Establlshment of balt statlons and cannon nettlng wlll contlnue
through February fn order to capture lI-16 addltlona'l hens and equip
them wlth radlos. Data collectlon on nestlng ecology and reproductlve
success on the radloed hens wlll begln In Aprll.



IorleEtjgatqr:

AdylEors:

Coaneratcrs/
Prajecl
SrpcsrJ:

0hjectlves:
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STATUS OF RIVER OTTER IN ACADIA NATIONAL PARK

L. J. Dubuc

R. B. Orenr J r. Chai rperson
C. J. Schell
h|. E. Gl anz
G. J. Matu'la

U.S. Natlonal Park Servlce - Acadla Nationa'l Park,
Bar Harborr ltE.
Reglonal Officer Bostonr MA

(1) Determlne the present dlstrlbutlon and status of
otters fn Acadla National Park by means of
systematlc surveys of fnlandr estuarlner and
marine watervays.

(2) Assess the suitabil lty of aquatlc habltats ln
Acadla Natlonal Park for rfver otter.

(3) If rlver otter are present ln sufflclent numbersr
conduct prellmlnary dlet and populatlon analyses.(4) If rlver otter are not present ln sufflclent
numbersr provlde recorunendatfons for otter
relntroductlon in Acadla Natlonal Park.(5) Provlde Acadla Natlonal Park wlth recommendatlons
for managlng otters.

Scene:

Hlstorlcally' rlver otters occurred on l,lt. Desert Island; horeverr
trapplng success and the abundance of otter slghtlngs have decreased
over several years gereratlng confllcLlng speculatlons on the population
status and dlstrlbutlon. Thls study ls deslgned to reduce the
uncertalnltles concernlng the extent of otter use of freshwaterr marlne
and estuarine habltats on Mt. Desert Island.

PnoJsct-Stahs:

Fleld work was Inltlated ln August 1985 wlth a prellmlnary survey
of the watershed on Mt. Desert Island. These Inltlal efforts produced
otter slgns lncludlng latrlnes and rolllng areas where 29 scats were
collected. Inltlal contacts wlth naturallstsr game wardensr and
trappers on l,lt. Desert Island were completed. Trapplng records coverlng
the last 7 years for Mt. Desert Island and the adJacent malnland areas
and freshvater flsh surveys have been obtalned from the Malne Department
of Inland Flsherles and Wlldlife.



79

Eutus-PlEns:

A flnal proJect proposal rlll be conpleted and submltted to the
Advlsory Cormlttee for revler and.approval.

During the rlnter of 1985-86 experlmental trapplng technlques wlll
be conducted and surrreys of all watersheds wl'll contlnue.
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