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1.0. The Study Area

The overalll study area encompassedl the St. Johm River and its major
tributaries; including the Little and Big Black Rivers (and their tributaries);
and all lands extendimng 3.2 km (2 mi) beyend the maximum elevation of thv
predicted impoundment of the Dickey Dam (1,560 km“). Researeh was coneentra-
ted in a portiom of this area roughly bounded on the nerth by Ohdmentieook
Stream, on the east by the St, Johm River, on the west by the United States-
Canadiam border, and on the south by & 1ine drawn east=west threugh Seven
Islands (Figure 1.0-1). Intensive martem studies were restricted te
townships T14 R15 and T14 R16. Seme radis-eollaved animals did Aot respset
these boundaries and consequently were traeked 1A large pertions of
northerm Maine and easterhn QuebeEE:

Hilton and Richems (1975:75) described the study area as having
vrelatively flat terraim and moderate rolling hills. "The area is character-
ized by spruce-fir climax forest with interspersion of a maple-beech-birch
forest type. Many cuttings of various ages provide abundant edge. The
mean daily minimum temperature for July and January, respectively, are
84°F and 0°F The average annuall number of days with snow cover is 140
and the mean annuall totall snowfahll is 96 inches™ (Lulll 1968).

Vegetation, soils, and other aspects of the overalll study area have
been characterized in various sectioms of the Envirommentall Impact Statement
for the Dickey-Limcollm Schooll Lakes Project (CE, 1978).

2.0. Techniques and Methods

2.1. Smakll Mammall Trapping

Smalll mammail abundance was sampled on 12, l-ha grids. Each grid
consisted of 121 trap statioms spaced 10 x 10 m with 2 snap traps baited
with peanut butter at each station. All grids were sampied for 3
consecutive nights in the spring (05-22-80--06-12-80) and agaim in late
summer (07-16-80--08-16-80). To examine prey differences among wajor
vegetation types, 3 grids were established in each of four major habitat
types; softwood, hardwood, mixed wood, and regeneratimg clearcut. Hardwood
stands were dominated by maple/beech overstories; softwood stands were
fir/spruce; mixed stands were approximately 50/50 hardwoed/seftwoed; and
of the 3 clearcut grids, 1 was dominated by vaspberries with clumps of
regenerating softwoods and hardwoods, and 2 were opem space with a thick
ground cover of Dhlueberry.

2.2. Snow Transects

Six transects totaiing 120 km ip lengﬂh\ were established for eouRting
tracks as an index of predator and prey abundanee, and alse 6 SupplIemeRt
habitat utilizatiom data obtained by vadie teiemetry: AIl 6 %ranzests



consisted mostly of inactive and unplowed logging roads and old jeep
trails. Transects were located so as to sample mest of the imtensive
study area (Figure 2.2-1). Transects were run by snowmobile 12 to 24
hours after a snowfalll or drifting condition. Tracks entering and
crossing the middle of the transect were tallied by species and by

habitat (both sides of the transect). 1If it was obvious that an iindividual
had left and then re-entered, the tracks were not tallied again.

2.3 Capture and Handling

Coyotes (Canis latvmark), fox (Vulpes fulvak), and bobcat dfipauc »ufup)
were captured with leg-hold traps (No. 2 and No. 3 coill spring). Traps
were commonly set along active and inactive loggimg roads, although old
log landings, campsites, abandoned farms, air strips, and quarries were
occasiomallly uwsed.

Marten (Martes americzawed) and fisher (Martes pemmanmtiy) were captured
in wire mesh box traps (Tomahawk Live-Trap Co., Tomahawk, Wisconsin).
Traps were baited with beaver meat, salted herrings, sardines, jam, or
a combinatiom thereof. Traps were set along old logging woads or on
transects established through suitable habitat.

Captured coyotes, foxes, and bobcats were physically restraimed and
some Were also immobilized with ketamine hydrochloride (Ketaset, Bristol
Laboratories, Syracuse, New York, or Vetalar, Parke, Davis and Cwm..,
Detroit, Michigan) at 22 mg/kg of body weight. Martem and fisher were
restrained in a wire and canvas handling cone and, if they were to be
radio-collared, immobilized with ketamine hydirochloride.

Coyote, fox, and bobcat were marked with either Temple ear tays
(Temple Tag Co., Temple, Texas) or Allflex ear tags (Delta Plastics,
Palmerston-North, New Zealand). Marten, fisher, and coyote and fox pups,
were earmarked with various sized monel, self-piercing, tags (Mationai
Band and Tag Co., Newport, Kemtucky).

Physicall measurememts obtained from all predators handied except marten
included; weight, body length (tip of nose to base of tail), tail length
(base of taill to tip of flesh), chest girth, and neck girth ((immediately
behind the head). Martem were weighed only. Each animall was examined for
reproductive conditiom and gross evidence of ectoparasites or imjuries.
Injured animals were administered an antibiotic (intramuscular iimjection
and/or powder) on the injury site.

Canids and cats were classified as young-of-year, sub-adult, or adult
based on tooth wear and replacement, size, and other gross morphological
features of the animal, and veproductive cendition. Identification of
young-of-year posed little problem, however, separating sub=adults and
adults was difficult in some cases. Marten and fisher age classification
was based primarily on saggitall crest measurememts (Marshaiil 19%Y,
Coulter 1966).



2.4. Radio-Location Telemetry

Many individualls of each predator species handled were equipped with
radio-transmittimg collars. Collars for coyote, fox, eats, fisher and
male marten were obtained primarily frem Telenies (Telemetry~Ehectrenies
Consultants, Mesa, Arizona). These for female marten were purehased
from Wildlife Materials lne. (Carbendale, 111ineis): A few hememade
transmitters (Coehram 1967) and transmitters denated by EMF Systen. IPs
State College, Pennsylvania, were alse used: A variety of esllar and
antenna configurations were utilized ineluding esllars with whip antemnas,
ribbon antennas, or eollars with whip antennas that had beem esiled baek
on themselves and taped te the eellar. A few esllars were equipped with
dual-mode transmitters that pulsed at twe different rates depending 6n
whether the animah was aetive 8F inaetive: Radio reesivers were Telsnies
l;lodjell TR-2 148/180 reeeivers; seme were matehed te Medeh T8=1 Seanner/

rogrammers .

Collared animals were located either by ground triangulatiomn or ffirom
aircraft (Cochram 1980). Triangulatiom involved determimimg azimuth fixes
on an animall from two or more ground locatioms (Cochram 1980). Hand-held
directiomall “H-antennas", hand-held 4-element yagi antennas, or truck-
mounted dual-beam 4-element yagi arrays were used to determime the direction
of the signal. Field tests, conducted durimg the study, indicated lwecations
obtained by triangulatiom were on the average withim 300 m of the true
location for the larger predators, and withim 100 m for marten.

A single-engime fixed-wimg aircraft with an H-antemma mounted on each
strut was used for aeriall tracking. Aeriall locatioms were generally within
0.5 ha, and frequently the target animal was visually observed.

Informatiom recorded for each radio locatiom included date, time,
activity of the animall’, X-Y coordinate, primary and associated habitat
types, weather, distance to water and to the flood zone, and elevation.

2.5. Analyses of Habitat Use

Data needed to address habitat use were obtaimed from either direct
observatiom or vegetatiom type maps. Habitat for aerial radiio-locattions,
and snow transect data were obtained by direct observation. Habitat types
for radio-locatioms determimed by triangulation were secured from vegetation
type maps from the Army Corps of Engineers (CE), and in some cases, from
forest cover maps of Sevem lIslands Land Company (Bangor, Maine). Each
triangulation determined locatiom was plotted on a type map and a 300 m
(100 m for marten) radius circle (representimg the average accuracy of
the triangulatiom technique) drawn around it. The habitat type cemposing
the largest proportiom of the circle was coded as the primary habitat type
beeause the true Jlocatiom of the animall was most likely to be in that type.
The next twe most dominamt habitat types withim the circle were coded as
assoeiated habitat types. Each locatiom was compared to the latest aerial
phetes (made available by Sevem Jslands Land Co.) to check for recent
lumbering activity.



Coding of the habitat data was based on the Forest Land Classification

System for the State of Maine (MIDAS System, Maine State Planning Office,
Augusta, Maine).

Preference or avoidamce of habitats, as indicated by telemetry, track
counts, and smalll mammall trappings were tested by methods of Neu et al.
(1974). The null hypothesiis that the distribution of locatioms or tracks
among habitat types was proportionall to the availability of habitat types
(expected) was first tested by chi-square. 1f the nulll hypothesiis was
rejected, them preference or avoidance of a specific habitat type was
determimed by constructimg confidence intervalls for the observed firequency
in each type. The expected value was subsequemtlly examined to see if it
was included withim the imgerval.

The expected catch of a smalll mammall species in a habitat, was the
product of the totall catch of that species and the proportiom of trap
nights in each habitat type. For snow transect data, the expected mumber
of tracks of a species in a habitat type, was the product of the total
number of tracks for that species and the proportiom of the transect in
each habitat type.

Expected habitat values for telemetry data were extrapolated from
earlier reports by Environmemtall Research and Technology, Inc. (ERT) ((M975:175)
for the entire Dickey-Lincollm Schooll Lakes Project study area; iimcluding
the impoundment area and the 3.2 km (2 mi) zone beyond the maximum pool
level. Although estimates of availability were based on an area that did
not cover the entire range of some study animals, the relative amounts of
each habitat were considered representative of the region as a whole.
Since martem had more restricted ranges than the larger predators, habitat
availability for martem was determimed withim the intensive martem study
area by means of a dot grid.

Home range estimates were based on the convex polygom technique
(Voigt and Timline 1980). This measure inciudes the area withim a unique
convex polygonm (all angles > 90 that encioses all data points.

2.6. Scat Collection and Analysis

Predator scats encountered incidentally while conducting research
activities were collected and labeled as to species, date of collection,
location, estimated age of scat, and a brief deseription of surreunding
habitat at the coliectiom site. Scats were dried, examined, and foed
items taillied by frequency of eccurrence (peveent of secats centaining a
particular iitem).

2.7- Miscellaneous

Two other predator projects were eenducted By the University ef Maine
at Orono concurrentily with the present study Cemparable metheds vere
used in all 3 studies, therefere, vesults are often compared in this wepert-



One study was in the Cherryfield area in easterm Maine and is referreo

to as Wildlife Management Unit 6 (WMU 6), and the ether was in the

Pierce Pond area in westerm Maine and 1s referred te as Wildlife Management
Unit 3 (WMU 3) (Figure 2.7-1).

3.0. Results and Discussion

3.1. Prey Abundance and Habitat Wtilization

3.1.1. Smalll Mammals. A totall of 354 smalll mammals were captured
in 16,698 trap nights (TN) for an overalll capture rate of 2.1/100 ™
(Table 3.1-1). Significantly (P<0.005) more captures were made in late
summer [256(3.2/100TN)] than in the spring [98(1.1/100TN)] whieh prebably
reflects recruitment during the summer reproductive period. SBeefes captured
(in order of greatest occurrence) were redback vole (citshvwipnonis: SR Vi),
deer mouse (Peromyseus manieuldtits)s), woodlamd jumpimg mouse (MagRaeoppuls
tmidaialis), shrew (Sovex spp.) meadow vole (Mlereitss penmsylvenisiis)z), and
short tail shrew (Blandxa brevifeusia:). Redback voles and deer mice accounted
for 71% of the catch.

Small mammall capture rate for this study was lower tham the 5.6/100TN
reported for the Medway area of Maine (Burke 1980). and the 4.27/100M{ ffor
WMU 6 (Brown 1980); but slightly higher tham the 1.87/100Mi noted for
WMU 3 (Major 1980). All 3 studies were conducted concurrenmtly with the
present study.

Earlier studies in Maine (using similar techniques in summer and fail)
reported smalll mammail populatioms fluctuate dramaticalily from year to year.
Monthey (1978), studied small mammals near Moosehead Lake, Maine, and
observed a drop in capture rate from 25.6/100TN in 1975 to 3.2/100TW in
1976. Richens (1974) worked at Pierce Pond, Maine, and noted a decline
from 20.6/100TN in 1969 to 9.86/100M: iin 1970. Based on the above imflormatiom,
it appears that small mammall populatioms were at a low throughout the state
during the present study.

Significant (chi-square, P<0.005) differemces between vegetation types
were observed for captures of individuall species as welll as for total
catch (Table 3.1-1). Significantlly (P<0.10) more redback voles were
captured than expected in the mixed wood stands, and less than expected in
hardwood and clearcut stands. Deer mice were caught more oftenm than
expected in hardwood stands and less tham expected in softwood stamds.
Woodlamd jumping mice were trapped more oftem in hardwood stands than
expected, and fewer shrews were caught in hardwood stands and more in
softwood stands tham expected. Overalll capture frequencies iimdicated
significantly (P<0.10) fewer smalf mamwals were caught in clearcuts than
expected.

The low redback voie capture rate in elearsuis was cemparable 6 @her
studies in northern forest regions of eastern North America; which have
shown that, in general, desr mice and meadew veles prefer %58 dense



herbaceous cover of early successiomall stages, whereas redback voles
prefer later successiomall stages (Richens 1974, Kirklamd 1977, Martell
and Radvamyii 1977, Monthey 1978). However, unlike the present study,
these studies indicated either no difference or an increase in small
mammall densities during the first few years after clearcutting.

3.1.2.  Snowshoe Hare. Snowshoe hare (Lepus ameriwawss) were abundant
in the study area and were the species most commonly encountered on snow
transects (2,887/222 km, Table 3.1-2), Significantly (P<0.10) more than
expected hare tracks were transected in softwood stands and clearcuts,
and fewer tham expected in hardwood and mixed wood stands. Although
habitat category "other™ (whieh ineluded all other types of habitat where
tracks were encountered) could not be statistically tested, 192 tracks
(6-8%) were classified as such. Most of these tracks were encountered
in alder patches too smalll to appear on vegetatiom type maps. Hares have
been generally documented as being associated with dense regenerating
igngger or mixed wood stands and their edges (Bider 1961, Conroy et al.

79).

A regiomall biologist and game wardems for WMU 2 of the Maine Department
of Inland Fisheries and Wildlife (MDIFW) believed that snowshoe hares were
at or near their peak of abundance during the study period (Jacksom 1380,
Noble 1980, Sirois 1980).

3.1.3. Deer. Deer densities in the study area (winter 1979-1980)
were estimated to be3.45/miZ (135/100 km“) using pellet count techniques
(MDIFW, P-R Project W-67-1-219, Deer Density Levels in Maine). This is
the lowest deer density estimate of the 8 Wildlife Management Units in
the state. Estimated densities for the other 2 areas where concurrent

predater §tgdié§ were @@gdu@té@ were 6.00/mi2 (1937100 kw2 for WMU 3)
and 5.12/mi% (198/100 km%) for WMU 6.

The winter of 1979-1980 was the mildest in a decade (Lavigne 1980)
and deer did not concentrate to the extent they oftem do. Nevertheless,
most deer sign encountered during winter field work were on, or mear,
rivers, streams, and their associated bottomlamd cover. Deer tracks were
noted 95 times while conducting snow transects (Table 3.1-2). Significantly
(P<0.10) more of the tracks were found in softwood dominated mixed wood
standls than expected, and significantly fewer tham expected were observed
in softwood stands. No tracks were transected in hardwood stands, and
only a few were present in hardwood dominated mixed stands and clearcuts.

3.1.4. Moose. Moose were fregquentiy encountered during the course
of the study. Although too large to be an important prey species for
predators known to exist in Maine, they may be an important source of
carrion. The current estimate of moose density in WMU 2 is 1.63
moose/miZ (63/100 kmZ) (MDIFW 1930).




3.1.5. Other Prey. Red squivrels (Tamaseiiuves hudsomisusk) were
also commom on the study area. Hewever, only 128 tracks were eneuntered
along the snow transects (Table 3.1-2). This prebably under represents
their relative abundance beeause 8f the arbereah and snew-tunmehing RaBIts
of the species. Although the total Aumber of red squirreh traeks Encsuntsred
were too few to test statisticalhy for Rabitat ytifizatisn; {t appears Hat

gggsdgraeks were eResuntered 1n seFtueed oF softusdd deminated mixed wesd

~ Porcupines (Eretthicor dorsattmn,). a species often listed as prey of
fisher and cats, were present though scarce in the study area. Only i
porcupime track was encountered on the snow transects; 3 were captured
incidentall to other trappimg activities, and a few were eneountered during
other aspects of field work. They were probably too scarce to be an
important prey species in the study area.

Ruffed grouse (Bonasa umielllisy) and to a much lesser exteat spruce
grouse (Canachi¢es canadinsgisy) appeared to be commom in the study area.
Ruffed grouse were frequently encountered incidemtall to field wresearch
activities while spruce grouse were observed oeceasionally. OF 17 grouse
tracks noted on snow transects, 12 (70.6%) weve associated with softwood
vegetation types (Table 3.1-2).

3.2. Lynx

3.2.1. Populatiom Density and Status. Lynx (Lynx canademsis)y) were
scarce in the study area. No lynx were captured durimng an imgensive
trapping effort, and lynx tracks were encountered only twice, imcluding
once whille conductimg snow transects (Table 3.2-1). Locall residents and
trappers have indicated that lynx at one time were more abundant than
bobeat in the study area, but more recently have become scarce (Sirois 1980).
Trapping records of lynx for Maine have not been kept.

Numbers and range of lynx in North America have generally declined over
the years. 1Its disappearance from southerm fringes of Canada appear to
have been preceded by loss of forest habitat (deVos and Matell 19%2).
Short=term densities of lynx have been linked to snowshoe hare densities
which appear to be on a 9 to 10 year cycle, at least in some regions
(MacLulich 1937, Elton and Nicholsom 1952, deVos and Matell 1952, Wing
1953, Keith 1963, Brand et ai. 1976, Keith et ai. 1977). Since snowshoe
hare are believed to be at, or neav, their peak of abundance in the study
area; then based on the above studies, lynx should alse be near their peak
of abbumdance.

Lynx numbers in the study area could increase in the future, however,
due to an influx of lynx from the nerth, and/er maturing ef vecent cuts
of softwood stands to advanced regeneratiom stages. Mech (1980) moted
that in Minnesota, which (like Maine) is on the southern fringe of lynx
range, lynx numbers have changed drastically within a short peried. _
Increases were attributed to infiluxes of lynx from mere ROrthern RRRUIALIONS,
and decreases to low productivity, mortality by humans, and pessibly a



return of some individualls to Canada. Advanced regeneratimg stands of
softwoods have beem reported as preferred Tynx habitat in Mewfoundland
(Saunders 1963) and Nova Scotia (Parker 1980).

3.2.2. Habitat Utilization. The lynx has been described as a creature
of undisturbed boreall forest who is intolerant of a changed environment
(deVos and Matell 1952). Specific studies of habitat utilization by Tynx
are few, particularly in northeasterh North Amerieca. In Newfoumdlamd,
Saunders (1963) noted lynx were associated with large tracts of 10-20
year second growth timber. Lynx in Cape Breton, Nova Scotia, preferred
advanced regeneratiimg forest types followed by open mature conifers, and
open bog types (Parker 1980). Parker (1980) alse reported lynx least
preferred closed-mature-mixed forests; however, 1t was in this type that
lynx had the greatest Aunting SUEEESS.

3.2.3. Prey Utilization. Snowshoe hare is the principle prey of lynx.
Parker (1980) found that of 200 chases by lynx, 198 were of hares; the
remaining 2 were of grouse. In Newfoundland, hare remains occurred in
73% of the 1ynx scats and intestimall tracts examimed (Saundevs 1963a).
Ungulate carriom and grouse were the next most important food items reported.
Occasiomally 1ynx prey on youngy caribou or deer (Marstom 1942, Saunders
1963a). This pattern of prey utilization 1§ typicall over much of Jts
range (van Zyllde Jong 1966, Nellis and Keith 1968, Nellis et al. 1972,
Brand et al. 1976).

3.3. Bobcat

3.3.1. Populatiom Density and Status. Bobcat were not abundant in
the study area. Onlly 2 bobcats were captured and radio-collared, and there
were no recaptures. Four sightings of untagged bobcat were made by project
persommell on the study area. Bobcat tracks were not encountered during
snow transect runs, but 1 was noted incidemtall to other
activities. There was evidence, however, that bobcdt may have beem more
abundant in other portions of the project area not studied: namely the
Rock§ Mountaim area and the area south of Depot Lake (Dumond 1980, Jackson
1980).

State fur tagging records for the years 1977, 78, and 79 revealed
that 12 bobcat were captured in a 32 township area containing the project
area; this is the lowest catch of the legail species (Tabie 3.3-1). Bounty
records indicated there has been a shift in the highest number of bobcats
caught, from northwesterm Maine, to central, and eventually to eastern
Maine (MDIFW 1980). 1In 1939-41, WMU 2 ranked highest in the state for
number of bobcat killed, but betweem 1968 and 1973, it ranked only frifih.
Currently the estimate of 0.3 bobcat/mi? (18/100 km?) for WMU 2; the
lowest of all management units (MDIFW 1380).
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3.3.2. Movements. A total of 36 radio-loecations were ebtaimed fran
the 2 radio-collared bobeat. The adult male was eaptured 29 Mareh 1980
and relocated 11 times before he was feund aéaa;_arebabiﬁ_ef d188ase 6R
12 May 1980. He meved very 1ittle during that fime and Ris estipated heme
range was only 3.5 ki2 (1.4 mi2). The sib-adult female was ea%%a%%% 22 May
1980 and releeated 25 times befere she disappeared sometine after é%_gaﬂs
1980. Her estimated Heme Féﬁa% for that peried was 27:.6 kme (16:8 mid):. 6p
7 Nevember 1980 she was sAared ROrtheast o9f EngH8§$8H; NEw éVﬁHEW#&%E*
148 ki (92.5 mi) frem Rer eapture site (Figure .. This BVE gIves
some indication of the dispersah EBE%HEﬁ%h 8F the species: T &y gie *ange
sizes of these 2 animals may Aet Be typicah gF cats 1R the study &rea se
the 1Afermation must Be iAterpreted cautiousty-

There is little informatiom available pertainimg to movememts of
bobcats in the northeast. Pollack and Sheldonm (1951) estimated heme ranges
of bobcats in Massachusetts to be 1.5-5.4 miZ (4-14 km2). Marston (1942
estimated the home range of a bobecat in Maine te be 40 miZ (104 kw2), -id
aollings (1945) estimated bobeat home ranges as 10-15 mi (26-39 km2) 1n

innesota.

3.3.3. Habitat Utilization. The data collected in the study area was
insufficient to make any conclusioms concernmimg habitat utilization by
bobcat. However, based on 36 radio-locations, the 2 bobcats used the major
habitat types approximatelly proportiomall to availability. The most obvious
exception is that 8 (22.2%) of the radio-locations were classified as
"others"(Table 3.3-2). This is because che male cat was found in a recent
clearcut much of the time. Examination of the associated habitat types
indicated that 12 (33.3%) of the locatioms were associated with roads arid
10 (27.8%) were associated with clearcuts.

Pollack and Sheldom (1951) noted recovery of bobcats in Massachusetts
paralleled the return of forest and brush to abandomed cultivated lamds.
Later McCord (1974) in Massachusetts observed bobcat selected for road,
cliff, spruce plantation, and hemlock-hardwoodl cover types; and avoided
hardwoods, exposed shore, abandomed field, pine, pine-hardwood and weservoir
ice cover types during winter. Rollimgs (1945:135) described preferred
bobcat habitat in Minnesota as "second growtih forest with much wmdercover
interspersed with numerous clearimgs and swamps.™ 1t woulld appear tiem,
bobcat prefer a mid-successiomll stage somewhere betweem matuve forest and
cleared land. Observatioms of 2 cats in this study, and bobcats in
concurrent studies in WMU 3 and 6, support this hypothesis (Major 1980,
May 1980).

3.3.4. Prey Utilization. No bobcat scats or prey kills were found
in the study area. However, 137 bobcat scats were collected in WMV 3 and
6 during the period of this study (Table 3.3-3). Snewshee hare, smaill
mammals, and deer occurred most fregquently during all seasens. It sheuld
be noted that the deer could be either carrion or prey.

It is clear from the literature that in New England, hares, deer; and
rabbits (Splivilaguss spp.) were the west frequent prey orF feed items
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(Hamiltom and Hunter 1939, Marstom 1942, Pollack and Sheldem 1951, Westfall
1956, Stevens 1966). Smalll mammals, squirrels, pereupines, and greuse

may also be important, With the exeeption of rabbit, all these speeies
were present in the prejeet &rea.

3.4. Fisher

3.4.1. Population Density and Status. Currently fisher are mot
abundant in the study area. A trapping effort aimed specifically at
fisher yielded only 1 capture and no recaptures in 892 trap nights. No
fisher were trapped incidenmtall to other trappimg activities. In comtrast,
a concurrent study in Management Unit 3, 3 fisher were captured imcidental
to trapping coyotes, foxes, and bobeats (Major 1980). Fisher tracks were
tallied 18 times in 222 km of show transects (Table 3.2-1). and approximately
20 times while conducting other field research. 1n addition, there were 2
visuall sightings of fisher in the study area by project personnel.

Four tagging records for the 32 township area encompassimg the project
area indicated that only 22 fisher had been taken durimg 1977, 1978, and
1979 of which only 5 were trapped withim the intensive study area. Of the
predators studied, only cats had fewer captures (Table 3.3-1).

Historicall data pertainimg to the abundamce and distributiom of fisher
in Maine, are sparse. Coulter (1960) presented evidence of increased i#isher
populatiomns and range expansiom in the late 1940's through the 1950"s.
Numbers of fisher prior to that time were considered to be Tow titwoughout
the state, with the exceptiom of isolated areas of the morthwestern
highland regions of the state. Currently fisher are found throughout the
state, exeept in WMU 5 and 6 (MDIFW 1980). WMU 2 is estiwated to have 1-2
fi§herlla mi< (26/100 km2), a density that is believed to be belew optimum
(MDIFW 1979). 1t appears that fisher density 1A the study area 15 belew
this estimate for WMU 2.

3.4.2. Movements. One sub-adult male was radio=coliared 18 January
1980 and tracked untill it died of unknowm causes 15 May 1980. Anaiysns of
the 90 radio-locations revealed he had a home range of 118.8 kmZ (46.4 mi2)
that was oriented along the Big Black and St. Johm Rivers (Figure 3.4-1).

A recent study in New Hampshire revealed that the long axis of the home
range of most fishers generaiiy paralieled valleys, and borders often
coincided w%th streams (Kelly 197%) The si ze§ of the home ranges varied
from 6.6 km? (2.6 mi2) to 39.6 km¢ (156.6 ml Sub-aduit males had the
largest ranges, and winter vanges were larg@r than summer vanges. An
adult male vadio-tracked in WMU 3, cencurrently with the present study, had
a home range estimated at 28 kmd (10.9 mi%). 1t wouid appear thep that
the young male fisher vadio-tracked in the project study area may have had
an unusually large home wamge.



3.4.3. Habitat Utilization, Of 90 radio-lecations obtaimed on the
fisher, 71 (79%) were in softwood stands (Table 3.4-1), and 54 of these
(60% of all Jocations) were n dense mature seftwood stands. OF the 19
locations not in softweed, 11 (12.2% ef all lgeatiens) were asseeiaked With
softwoods (Table 3.4=1). Thus B2 (91%) of the 1secations were 1R SOFLNOSAS,
or associated with seftweeds. Heavy use of seftweod stands aleng the
rivers and streams, and paralleh grientakiom of £he Fisher's Reme ranee t8
rivers, 15 evideneed By the 43 (48%) lseations asseeiated With Fivers oF
streams (Table 3.4-2).

Other studies of fisher have nearly all reported selectiom of softwood
dominated forest types and avoidance of non-forestedl or hardwood types
(deVos 1952, Coulter 1966, Kelly 1977, Powelll 1978). deVes (1952) and
Coulter (1966) suggested, however, fisher were more flexible in use of
habitat thanm species such as marten. Kelly {1977) observed selection of
softwoods by fisher was most pronounced in winter.

Fisher are reported to use opem hardwoodis where porcupime are abundant
(Powelll 1978), but apparently avoid crossing opem areas or rivers (Coulter
1966, Kelly 1977, Powelll 1978). Powelll (1978) reported fisher ram across
opem spaces and oftem minimized the opem distamee to be traversed. The
fisher in the present study was snow-tracked through opem clearcuts on a
few occasiomns and was known to have crossed the frozem St. Johm River at
least omce.

Den sites, particullarfly during winter, may be criticall to survival.
The fisher in this study denned once in a clump of mistletoe in the crown
of a spruce tree. Coulter (1966) reported fishers used a wide variety or
den types such as temporary snow dens, brush piles, under logs, etc.
Suitable dennimg sites appear to be abundant in the study area, so it is
doubtFull they are limiting to frasher.

3.4.4. Prey Utilization. Fisher prey upon and/or eat a wide variety
of food items includimg (in rough order of importance), hare, porcupine,
deer, shrews, birds, mice, and squirrells (Hamiltom and Cook 1955, Coulter
1966, Clem 1975, Kelly 1977, Powelll 1978). Reportedily fisher diet changes
seasonally according to prey availability (Coulter 1966, Clem 1975). Clem
(1975) found fisher responded to winter prey scarcity by increasimg the
variety of prey species taken.

3.5. Marten

3.5.1. Populatiom Density and Status. Martem were abundant in the
study area. A trapping effort of 3,931 trap nights vesulted in 177
captures of 55 individuals (Tabie 3.6=1). Intensive live trapping was
limited to townships Ti4 R15 and T14 Rle, though incidentall eaptures were
made while trapping for fisher eisewhere in the study area. Wartem ranked
highest, both in number of tracks encountered on trapsests (Tabie 3.2-1),
and in MDIFW fur tagging records (Tabie 3.3-1).
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Density estimates for the study area were based on home range sizes
calculated for radio-collared animals. ]t was assumed that males and
females had overlapping ranges, but home ranges’ ~ofF the sage sex did mot
overlap. An average home range size of 2,88 km (7.34 mi%) for females
equated to 34 females/100 km~, and an average hgme range of 5.57
(14.2 mi%) for males equated to 18 males/100 kmé. The two density es-
timates were added together (since it was assumed home ranges of differ-
ent sexes could overlap) to arrive at a density estimate of 52 adults/
100 km  Soutiere (1979) demonstrated that much lower densities of mar-
ten can be expected in areas of intensive timber removal, such as existed
in portioms of the project area.

3.5.2. Movements. Five adult martem (2 males, 3 females) were radio-
collared and tracked from May through September 1980. Home range size
averaged 2.94 kmr (2.53-3.53 kmZ based on 270 recaptures and wadio-loca-
tions) for males (Table 3.5-2, Figure 3.5-1). Home ranges of flemales
overlapped with those of males; but with no adjacent collared animals of
the same sex, intrasexwall spacimg could not be examined. One juvenile
male (kit of a radio-collared female) dispersed at least 4.3 km (2.7 mi)
before being trapped in Camada.

Steventom and Major (1981) found summer home ranges of 10, 7.8, and
5.0 km?¢ for 3 males, and 2.0 kmé for 1 female in a commercially clearcut
area near Moosehead Lake, in centrall Maine. They also noted that home
ranges of adjacent males did not overlap.

3.5.3. Habitat Utilization. Distributiom of 457 martem wadio-loca-
tions revealed softwood stands and mixed stands were used in proportion
to availability, while hardwood stands were avoided (Table 3.5-3). Track
count data indicated softwood and softwood dominated mixed Stands were
used as expected while hardwood and hardwood dominated mixed stands were
avoided (Table 3.2-1).

An analysis of radio-locations for each sex separateily (Table 3.5-3)
showed that females selected for softwoods, used hardwood dominated mixed
wood stands equall to expected, and used softwood dominated mixed wood
stands and hardwood standls less tham expected. Males showed greater than
expected use of softwood dominated mixed stands, less than expected use
of softwoods, and proportiomall use of hardwood dominated mixed stands.
The importance of softwood cover for females was evident with 50.4% of
locations for females in dense mature (15 m high) softwood stands and
another 49.6% withim 100 m of such stands. Males were in mature softwood
stands 31.5% of the time and were withim 100 m of such stands 29.4% of
the time. Preferentiiall use of mature softwood stands or mixed stands has
been reported across the martens®' range; presumably due to greater prey
availability, denning opportunities, and over-head cover (Marshalll 1951,
deVes 1952, Koehler and Hornocker 1977, Soutiere 1979, Steventom and
Major 1981). Soutiere (1979) and Steveatom and Major (1981) in Maine moted
females were mere restricted tham males in use of habitat.



13

Den sites represent a speciall use of habitat. A totall of 17 male
and 21 female dens (or resting sites) were located for radio-collared
marten. Eleven female sites (including 5 natal dens) were in Targe
diameter (>25 cm dbh) cedar trees or 1ogs; 9 were In crowns of trees
(3 in mistletoe clumps, 2 oh branehes, 3 unseen); and 1 was under a pile
of slashiings. Fifteen male resting sites were 1n fir trees (10-43 em dbh)
of which 12 were in mistletoe cluips.

Female use of secure den sites may be related to rearimg of young.
Of 12 dens used by a female martem with kits, 8 were secure ground dens
(<1 m above ground level), whereas none of 6 dens used by her after
departure of the kits were gound dens. Only 1 natall den has beem described
in the literature and that was a hummock beneath a standimg tree in Alberta
(More 1978). Steventom and Major (1981) described winter dens of marten
in Maine as being beneath the snow, typically in welll protected cavities
in hummocks formed around large decayed stumps, snags or similar features.

3.5.4. Prey Utilization. Analyses of 117 martem scats collected
between Aprill and August 1980 revealed redback vole was the most common
prey item (69%), snowshoe hare ranked second (12%), and other smalll mammals,
muskrat, squirrel, and berries were found in lesser amounts. The mixed
wood and softwood stands where redback voles were most commom were also
those types where martem were most frequently radiio-located.

Soutiere (1979) examimed 412 scats from Moosehead Lake area of Maine
and found voles dominated the diet in all seasons, with berries common
in summer, and snowshoe hare a minor component through all seasons.
Similar food habits have been reported across the martem’s range {(Cowan
and McKay 1950, Lensink et al. 1955, Weckwerth and Hawley 1962, Francis
and Stephensom 1972).

3.6. Coyote

3.6.1. Population Density and Status. Easterm coyote were common
in the study area. Trappimg efforts produced 21 captures and 4 recaptures
(Table 3.6-1, Figure 3.6-1). Six tagged coyotes were known to have died
during the study period and a seventh has been reported but not verified.
This was a known mortality of 36.7% for 19 tagged coyotes (2 very young
pups could not be tagged). Alill coyotes killed were either trapped, smned,
or shot in Camada.

During 222 km of snow transects, 46 coyote tracks were emcountered;
the most of any predator species studied (Table 3.2-1). Coyote sign were
frequently noted and project persomneil sighted coyotes on severall occasions.

Fur tagging records of MDIFW for a 3-year peried (1877-78), indicated
42 coyotes were trapped or kiiled in the 32 townships that encompass the
project area; 14 of these were taken from the intensive study area
(Table 3.3-1). Tagging records aise indicated anp inerease in coyote take,
from 4 coyotes in 1977, to 20 in 1878 and 18 in 1979. It is diffieult,
however, to know whether to attribute the increase te a grewing cayete
population, to increased trapping pressure, or te some eombination ef beth
factors.
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The easterm coyote is a recent arrivall to the project area and its
numbers are believed to be increasimg (Aldous 1939, Richems and Hugie
1974, Hiltom 1978). Estimates of current coyote numbers in WU 2 by the
MIIFW (1980) is 2,860 coyotes (O. 3/m1 or 12/100 Em 2) and a projected
populatiom of 3, 442 coyotes (0.4/mi2 or 15/100 km¢) for 1982.

Data collected during the present study indicated these estimates
may be high. However, it should be stated estimates presented here are
based on limited data for animals known to have complex sociall structures
and dynamic popullatiom systems (Bekoff and Wells 1980). Estimates were
based on home range sizes for 2 groups of coyotes radio-trackedl during
the study (see Sectiom 3.6.2 for details). One group consisted of an
adult breeding female, a non-breedimg female, a breeding male (@ssured)
and at least 2 pups. This pack had a home range estimate of 310
(119.7 mi2). The other group consisted of a breeding pair of adults and
at least 3 pups. This breedimg pair had a home range of 29 km¢ (11.2 mié).

Some major assumptioms were also made: (1) the two groups had ex-
clusive use of their home ranges except for intrusiom by occasiomall momads
(Camenzind 1978, Messier and Barrette 1979, Bekoff and Wells 1980); (2)
maximum density would occur whem packs and pairs had pups, and mimimum
density would occur after the youmg had dispersed (Storm et al. 1976,
Bekoff and Wells 1980); and (3) overall, the study area is welatively
homogenous. Populatiom densities were estimated based on the assumption
that 60% of the coyotes in the study area belonged to smallll packs, 25%
were mated pairs, and 15% were nomads (Camenzimd 1978). Two population
extremes were then calculated assuming: (1) no young-of-year were pres-
ent (as might be the case after dispersal), and (2) each pack or pair had
a full complement of 7 pups (Hilton 1978). For complete details of cal-
culation refer to Appendix 1.

Our populatiom estimates foE the totall study area ranged 48 permanent
residents (3/100 km? or 0.080/mi2) to 205 permanent residents and young
(13/100 km€ or 0.336/mi2). Therefore, the populatiom estimate for WWU 2
was 689-2,888 coyotes. This estimate is beiieved to be high for 2 wmajor
reasons: (1) the home range estimate for pairs is believed to be an under-
estimate, because the pair were radio-tracked for only 1 month; and (2)

it is doubtfull that 7 pups per breeding pair survive to dispersal. Move
data are needed to fully understamdl the sociall compositiom of coyotes in
the study area, and to determime average litter size and survivall of young.

In nearby Quebec, Canada, Messier and Barrette (1979) e§tima§§§ winter
density of coyotes utilizimg a deer yard as being 12 coyotes/100

This is somewhat higher thanm estimates for the present study, but may rep-
resent a concentration of coyotes near a major food source.
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3.6.2. Movements. Fifteen coyotes were radio-collared, of whieh 7
are known to be dead (46.7% mortality of collared animals) (Table 3.6-1).
During the study, 502 radio-locations weve obtained fog 11 fndividuals
(Table 3.6-2). Home range estimates varied from 11 km? for an adult
female to 2,650 km¢ for an adult male. The mean howe range size for males
1,129 kmZ (+ 1,152, n=4) and 124 km® (+ 109, n=7) fer females. The mean
distance between relocations (based on aevial leeatiens 8Aly) was 7:5 '
(+ 2.6, n=4) for males, and 4.7 km (+ 1.5, A=7) fer females: Variatiems in
thisse estimates are best undersesed when 1ndividyah animals and thelr
associates are categorized.

It appeared that individuall coyotes fell into 3 major categories:
(1) those associated with a group (packs or mated pairs); (2) those that
appeared to be nomads (Camenzind 1978): and (3) those that appeaved to
gisperse& Each of these categories, and individualls compesimg them, are
iscussed.

3.6.2.1. Groups. Groups were composed of 2 or more adult animals
who shared the same home range and who oftem traveled together. There were
2 definite groups and 3 other associatioms considered to be groups iiflantiified
in the study area. Group 1 (for which the most data were available)
consisted of adult female 4, sub-adult female 31, 2 male pups of female
4 (78 and 79), and an unidentified, non-collared coyote (Table 3.6-2,
Appendix 11). Female coyotes 4 and 31 were oftem located together, but at
other times were widely separated. However, the home range of female 31
was withim the range of female 4, and was smaller (Table 3.6-2, Figure
3:6-2). The unidentified coyote was observed twice 1n mid to late winter,
bedded elese to female 4, and agaim during Spring near the Aatah den site
of femalle 4. Sinee eeyete paeks in the west were gererally eempesed of 1
breeding pair and seme etRer AeR-breedind asseeiates (Camenzind 1978,
BekeFF and Wells 1980), 1t is believed that the unesltlared eceyete was the
mate ef eeyote 4.

Group 1 appeared to have exclusive use of their 310 km? (119.7 mﬁz)
range. An intensive trapping effort withim the boundaries of their range
yielded only 2 recaptures of female 4, and 3 other coyotes (2, 5, and "7);

all of which were either transiemts or dispersed (Appendix 11).

Members of Group Il were captured during late summer and early
fall 1980. This group consisted of aduit male 68, adult femaie 89,
and 3 male pups (95, 97, and 100) apparentily belonging to these adulis
(Table 3.6-2, Appendix 11). All 3 pups and male 98 were captured on the
same road, withim a few hundred meters of each other, and during the same
6-day period. Male 98 was subsegquently located with femaie 89 on severai
occasions, and capture sites of the pups fell well within the home wanges
of the 2 adults (Figure 3.6-2).

pHome ranges ef coyetes 89 and 98 were superimpesed, and were 29 kmz
and 25 km vespectively (Tabie 3.6=2). These estimates may e low Beeause
the 2 animals were menitered for only 2 menths:; and tRat was while they were
YRAFiRG PURS-
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Group 111 was believed to be composed of adult female 28 and at
least 2 other- fully grown, non-collared coyotes seem in_her company. The
home range of female 28 was the smallest measured (11 kmZ). The entire
home range was located in mixed agriculture-woodllant habitat characteristic
of the Canadiam side of the border in that area (Figure 3.6-2). Female 28
was monitored for only 1 month before she was shot. The short monitoring
period probably biased the estimate of her home range.

Group 1V was believed to have included at least female 9 and her
mate. Female 9 was an older coyote whose teats and t%oth wear imdicated
she was a breeding female. Her home range was 168 kmZ (64.8 miZ). which
was intermediate to Groups I and Il (Table 3.6-2, Figure 3.5-2).

Group V was based on adult female 91 and her assumed mate. Her
home range was 28 kmZ (Table 3.6-2), but that is probably an wmder-estimation
because only 7 locatioms were obtained over a 2 week period.

3.6.2.2. Nomads. Nomads were solitary animals who did mot
appear to be dispersing. There was only 1 animall that could definitely
be placed in this category; adult male 77 Male 77 had the largest home
range (2,650 kmé or 1,022 miZ). He was initially captured withim the range
of Group 1. His earlier moves were believed to be that of dispersal
Subsequent locations, however, indicated considerable doubling, suggesting
he was a nomad (Figure 3.3-1). Two other coyotes (males 5 and 92) might
have beenm classified as nomads also, based on their comparable distances
moved and estimated home ranges (Table 3.6-2, Figure 3.3-1); Hhowever,
neither was tracked long enough to verify this.

3.6.2.3. Dispersers. Dispersers were those animals who either
shifted the locality of their home range, or appeared to be in the process
of doimg so. Six coyotes from the present study were classified as
possible dispersers. Two were females (8 and 96) and 4 males (2, 5, I,
and 92) (Appendix 11). Adult female 8 was captured near Sevem lslands in
late September 1979. She was subsequemtlly snared 1 month later 19.8 km
northwest in Canada. Sub-adult female 96 was captured near Blue Pond
29 August 1980 and stayed in that area at least untill 9 September 1980.
Betweem 9 September and 13 September she moved 30 km northwest into
Canada where she remained untill she was snared on 11 January 1981 (igure
3.6-2). Males 2 and 5 (both young-of-year and probably litter mates) were
captured late September 1979 (Appendix 11). Male 2 was subsequemtly shot
in Canada 31 km southwest of his capture site. Male 5 was radhio-tracked
yatil 15 January 1980 whem contact was lost. At that time he was 50 km
from his capture site (Figure 3.3-1). Sub-adult male 16 was captured
17 October 1979 near Blood Lake. He was snared in Canada 10 days later,
10 km northwest of his capture Site.

Adult male coyote 92 was most interesting. He was captured
18 August 1980 near the Briestly Bridge on the S§t. Johm River ((fFigure
3.3-1). He was radio=tracked untill 30 October 1980. Initially he remained
near the capture site until at least 5 September 1880. 0On 9 September he
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was radio-located 29 km northwest in Canada wheve he stayed fer at least
the next 15 days. While there he was ebserved by prejeet persemiell on 2
different occasions. The first time he was with a small pagk of coyetes
that included 3 blend-phased animahs similar te these deseribed By Hilten
(1978). sevevall days later he was seem alepe Aear a swahh settlement:

It appeared that the small pack Re Rad bBeen seen with earlier; Mmight Rave
been what Camenzind (1978) referred t6 as an SEQF% atign. By 29 September
he had made anether Big meve 28 km 8 the seuthwest: He was nst 1ocated
again untih 19 Deteber 1980 when Re was found 22 khm seutheast o8F the fast
loeatien: He was iR tAis area (55:5 kim from Ris capture site) yatih

30 Oectober 1980 whem mORTtRVinG ECased -

3.6.2.4. Discussion. It appeared that sociall classifications
of coyotes similar to those described by Camenzimd (1978) and Bekoff and
Wells (1980) may have existed in the study area. What was unknowm was the
percentage of individuals belongimg to each classification, and the stability
of the sociall groups, i.e., packs, pairs, and nomads. For imstamce,
Camenzind (1978) found that in Jacksom Hole, Wyoming, 61% of coyotes
belonged to packs, 24% were resident pairs, and 15% were nomads. Nemads
were thought to serve as a recruitmemt pooll for the reproductively active
and resident segments of the population. Camenzind (1978) Ffurther noted
cohesiveness of packs fluetuated seasenally, and Beko¥F and Wells ((1980)
ggggegt@@ eohesiveness was related te availability of large elumped prey
1Hemss.

Home range estimates varied considerably from study to study.
Often comparisoms were made betweem adults and juvenilles and betweem sexes
with 1ittie or no reference to the sociall structure to which they belonged.
Nonetheless, it appeared that coyotes in the study area had larger home
vanges than those rveported eisewhere. Bekoff and Weils (1980) observed
mated pairs and solitary individualls had larger home ranges (average = 30.1
kmZ) tham those of packs (14.3 km2). They aiso reported packs had the wost
stabie home range size. Berg and Chesness (1978) in northerm Minnesota .
noted male coyotes had larger home ranges than females (68 kmZ and 16 kmf
respectively) and females had exciusive home ranges. In the Curiew Yalley
(Utah and Idaho) adult female coyotes had larger home ranges; 138 kmZ as
compared to the males 90 km2. It is interestiing home ranges for fiemales
in that study ranged from 29-469 kmé, which is comparablle to those of fiemales
from this study area (Table 3.6-2). In 2 studies in the northeast, Post
et al. (1975) reported that a male and female yearlimg in morthwestern
New York had home ranges of 76.6 kmZ and 4.5 km  respectively, and Messier
and Barrette (1979) estimated the average winter home range of coyotes in
an area of eastern Quebec was 15-16 Km?.

It is interestiing that all dispersals in this study were in a westeriy
direction (southwest to northwest), while expansion of the coeyote range
has been northeasterily (Hiltom 1978). A simiiar patterm of dispersal
was witnessed for coyotes in lowa (Andrews and Beggess 1978). They felt
that it was related to differemtiall huntimg pressure which was highest in
the west. They concluded that coyotes dispersimg to the west were more
vulnerable tham those moving elsewhere, thus resulting in a higher recovery
rate of those that moved west. Ailll coyotes recovered in the present study
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were radio-collared, therefore, the bias in reeovery does net apply.
However, greater hunting pressure does exist in Canada, s6 what may be
happening is the higher removall rate 1n the west may be encouraging
immigration into Canada and emmigration elsewhere, 1.€., the study area.

Andrews and Boggess (1978) noted that the average recovery distance
for dispersed coyotes was 61.6 km and 68.6 km, respectively for males and
females. 1In northerm Minnesota, Berg and Chesness (1978) reported that
70% of juveniles dispersed for an average distance of 48 km (16-68 km),
and generally in a southwesterm or southeasterm direction. Post et al.
(1975) reported 3 coyotes dispersed 30-50 km: 1 male 75 km; and 2 young males
more than 160 km, during a study in northwestewm New York.

3.6.3. Habitat Utilization. Radio-collared coyotes were located in
hardwood types and hardwood dominated mixed wood types sigmificantly
(P<0.10) fewer times than expected (Table 3.6-3). Other forest types were
used as expected. Non-forest habitats were used more than expected. When
the 3 coyotes, that spent most of their time in the agmicultwre-woodland
habitat of Camada, were eliminated from the analysis, the percentage use
of softwood types and softwood dominated mixed wood types increased, but
habitat rankings and significance did not chamnge.

Roads and waterways appeared to be important associate types with
37.9% of all locatioms close to roads and 25.9% along rivers or streams
(Table 3.6-3). Although hardwood dominated mixed stands were selected
against as primary habitat, 22.0% of the locatioms were associated with

this type.

In New York, 4 radio-collared coyotes showed no preference or avoidance
of available habitats (Post et al. 1975). Michigam coyotes preferred mixed
aspen, conifer swamp, and lowland brush habitats, but avoided upland hard-
woods (0zoga and Harger 1966). Coyotes in Quebec also avoided hardwood
types, but preferred regeneratimg cuts and conifer stands (Messier and
Barrette 1979).

In the northeast, easterm coyote were found in a variety of habiitahs,
including wilderness, timberland, farmiand, and suburbia (Hilton 1978).
Hiltom (1978) also noted coyotes in northwesterm Maine often used shorelines
of rivers and streams as travell routes, which was further substantiated
by the present Study.

Habitat selectiom by coyotes appeared to be a function of prey
availability. 1In a study conducted concurrentiy with this study, Caturano
and Sherburne (1981) observed coyotes in eastern Maine used conifer stands
extensivelly during summer, but substantiailly shifted use to bDlueberry
barrens at the onset of fruit avaiiability. Hiiten (1978) observed mest
hunting and denning activities of coyetes in winter were aleng vivers and
their tributaries, and feit this was velated 6 deer abundanee in these
areas. In an eariier veport, Hilten and Richens (1976) veported 95% of
coyote tracks they followed passed through areas of high snowshee harve
density. In Michigan, abundance of snewshoe hare and deer were believed %o
influence habitat selection, because coyotes there moved quickly (and mearly
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directly) from 1 deer carcass, or area of snowshoe hare abundance, to
another (0zoga and Harger 1966). Litvaitis and Shaw (1980) suggested
selection of habitat by coyotes in Oklahema was related to prey abundance.
Messier and Barrette (1979) in Quebee, noted eoyotes had a marked preferenee
for the 2 habitats containing the greatest eoneentrations of deer and Hures.

3.6.4. Prey Utilization. Analysis of 188 coyote scats collected over
3 seasons revealed that deer occurred most frequently ((39.4%) followed by
snowshoe hare (21.3%), small mammals (18.1%), and raspbevvies (Rubus spp.-)
(17.0%). There was evidence of seasomall e¢hange in food habits (Table 3.5-4,
Figure 3.6-3). Winter seats contained primarily deer (52.9%) and snewshee
hare (47.0%). During spring, deer econtinued to oeeur frequently iR seats
(57.5%), but snowshoe hare deeclined (27.9%). Summer seats were mestly
composed of raspberries (43.2%), other fruits, and small mammals ((32.-4%)-
Whether the presence of deer 1n seats represented earriom or prey is net
known, however, 2 incidents of deer predation by eeyotes 1A the Study area
were documented.

No moose remaims were observed in any of the scats. This was a mystery
because members of Group ] were known to have fed on at least 2 moose
carcasses and possibly 3. Coyotes in other parts of the study area were
also known to have utilized moose carcasses. Severall factors may have
contributed to this discrepency: (1) coyotes feeding on a moose carcass
may remaim localized thus reducing the opportunity for collectimg scats
containimg moose hair. This hypothesis is supported by the fact that
coyote 31 of Group 1 was radio-located 3 times at the same spot over a
13-day period (24 September 1980-6 October 1980), and coyote 31 was also
located there 28 September 1980. Subsequent examination of the location
site from the ground 6h 6 October 1980 indicated the coyetes had been
feeding on a meese e€areass. Alh that was left of the carecass was a few
bene fragments; and an abuhdance of meese hair and eeyete seats. It
appeared the eeyetes Had remained at the eareass for a prelenged peried and
Rad depesited mest; oF all; of their seats iA the immediate area. IHwierests
fﬁ?iy; the eareass was less than 160 m_ from a read where maﬁ¥ geats were
egllected for analysis; yet nene egntained meese Rair: (&) The Rair €8
meat ratie in meese {8 much lewer than for smaller speeies: TRus; when
cgyetes feed B8R g mepse carcass they esuld iﬁ%é§£ egnsiderable quantities
gF meat without fngesting much Ralr (the {dentifiable eompenent of scats).
This B8§§1B5!ﬁsg was substantiated somewhat By studies of welf seats by
F!B%ﬁ gt 81, (1978): (3)_ Halr of mepse 1S vBFy €8arse ARd a8 SuEh may
gif BuFage 1Hg8§ElBH: THiS pasgibihtty was Based SR the ebservakioh that
§ MoBse E£ar 3%%%% 8xamined; after coyetes and other seavengers finished

&&d1RY; Wth% ERaracterised as Belng compesed By a few bene fragments
3R 3R 3BHRAaRCe BF RaF

Richens and Hugie (1974) examined 51 coyote stomachs collected
throughout Maine betweem 1968 and 1973. Mest were coliected during faii
and winter. They concluded easternm coyotes had diverse diets geverned by
availability of food items, and that there was no evidence deer was a
staple food of coyotes. Hilton and Richens (1976) on the other hand,
examined coyote scats collected from the present study area in 1974 and
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reported similar results to the present study; a high occurremce of deer

and snowshoe hare in winter-sprimng and a deerease in occurvence of deer

and an increase in occurrence of smalll mammals in summer scats. They also
noted of the 95 miles (110 km) of coyote tracks they followed durimg winter-
95% passed through areas of high snowshee hare density, and alll coyote-
killed deer they examined were pursued either downhiilll or in open areas by

2 or more coyoies.

More recent studies in Maine (conducted concurremtlly with the present
study) revealed similar seasomall trends for deer, small mammals and frwits,
but both areas had more consistemt seasomall patterms and higher percent
occurrence of snowshoe hare than the present study (Figure 3.6-3).

In neighboring easterm Quebec, Messier and Barrette (1979) examined 673
coyote scats representimg all seasons. They reported deer and smowshoe
hare as the 2 major prey items but importamce varied with seasom and size of
coyote groups. They noted 55% of the coyotes weve affiliated with groups
(or packs) and that groups accounted for 95% of deer predation. They also
estimated the winter deer predatiom rate was 12% during a normall severity
winter and 25% of the fawns borm in the study area were preyed upon by
coyotes before fall. Therefore, they concluded coyotes removed a sigmificant
portion of the deer population studied.

Hamiltom (1974) reported coyotes in the Adirondack region of New York
utilized snowshoe hare as the primary prey species. He examimed 1500 scats
betweem 1956 and 1961 and reported seasomall trends for percent accurrence
of deer and fruit similar to those of the present study. However, deer
occurred in only 39.2% of winter scats which they felt represented mostly
carriom scavenged from hunter and winter killed deer.

Other studies in Canada and northerm or northeastemm United States,
have reported high occurrence of deer in stomach and scat samples
(particularly during winter and spring), but most have attributed it to
coyotes feeding primarily on carrionm (0zoga and Harger 1966, Nellis and
Keith 1976, Neibauer and Rongstad 1977. Berg and Chesness 1978, and McGinnis
and George 1980). McGinmnis and George (1980) stated it was rare for coyotes
to kill deer. Neibauer and Rongstad (1977) suggested deer utilizatiom was
related to severity of the winter (i.e., increased severity resulted in
increased utilizatiom of deer) and concluded coyotes fed mostly on carrion.

There were indicatioms coyote may have utilized deer to a greater
extent than indicated by scat analysis. If deer utilization by coyote
increases as severity of winter increases (Niebauer and Rongstad 1977),
then coyotes in the study area may be expected to utilize more deer duving
other years, because the winter of 1979-80 was the mildest in 10 years
(Lavigne 1980). Aiso, it appeared that coyetes may lecalize near a deer
carcass as they do for moose carcasses, but for a shorter peried. This
could vesuit in depositiom of scats containing deer hair at the carcass
site, thus reducing availability for collection purpeses. Finally, as
with moose, the hair to meat ratio of deer is much lower tham that of
hare or smallll mammals. The effect on scat analysis was demonstrated by
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Floyd et al. (1978). They showed as prey size increased, the number of
collectable scats from wolves (Canis lupie)) decreased, and smaller prey
yielded relatively higher proportions of undigestable components (e.g., hair).
Thus it could be expected that in terms of weight, deer were umderestimated

in frequency occurrence in coyote scats.

3.7. Red Fox

3.7.1. Populatiom Density and Status. Fox were commom in the study
area. During the study, 33 foxes were captured 40 times (Table 3.7-1,
Figure 3.6-1). Fox ranked third among predators for tracks emcountered
on snow transects (Table 3.2-1) and second in fur tagging records (Table 3.3-1).
Tagging records also indicated fox may have increased over the past 4
years. Of the foxes captuved for this study, 8 (24%) were known to have
died (Table 3.7-1). One was apparently killed by coyotes shortly after
release, 3 were found dead of unkmnown causes (possibly predation), and 4
were killed by man. Of the 4 mortalities caused by man, 2 were shot by
deer hunters, 1 was trapped, and 1 was struck by a truck.

Fox density for WMU 2 was estimated at 0.24/mi (9/100 kmz); the lowest
density in the state (MDIFW 1980). For the present study, it was assumed
a typical adult female fox had a home range of 10 km? (see Section 3.7.2),
and home ranges of adult females did not overlap. QThe density of resident
adult female foxes was then estimated at 10/100 km“ (0.26 miZ). In additiiom,
it was assumed each resident adult female represented a family group which
also included an adult male (Sargeant 1972, Storm et al., 1976). The density
for resident adults was. them calculated to be 20/100 km (0.52 miz).

As Storm et al. (1976:60) graphically illustrated, fox populatiomns can
be expected to reach their peak during spring and summer whem litters are
borm and raised. Based on estimates of Storm et al (1976:17) that 95%
of adult females breed successfully, and average litter size is 5.5; spring
densities of fox in the project area could have beem as high as 75/100
(1.94/mw#2), Thus, the maximum density of foxes in the project area could
vary betweem 20/100 kmZ to 75/100 kmé, dependimg on the season. It appears
therefore, that the density estimate of 9/100 kmZ (MDIFW 1980) may be low.

3.7.2. Moyements. Mean home range size for § fexes was 9.8 kmz
(3.1 to 20.2 km§§ (Tabie 3.7-1, Figure 3.7=1). Female fox 72 had the
largest home range; but it may have been biased b{ the last 2 llecatiens
which were 6 km west of an area she had used vegularby during the pwevieus
5 months. Female fox 71 had the swallest heme wamnge. Trap injury during
capture, which may have limited her mevements and heme range size: Severail
weeks after capture, however, she was known to be successfully Fearing RuRs,
and subsequent radio-monitorimg indicated she was still active 6 menths
1atter..

Home range sizes of aduit ved fa§e§ and red fox fawilies in the
midwest have been reported as 3.82 km‘-9.6 km* (Sterm 1968, Sterm et al.
1976). It has aiso been veperted vixens (and their asseciated @milies)
have exciusive use of their mn?eé (keenan 1988, Machonald 1888). Thus,
9-10 kmé seems to be a veasepable estimate of average heme rangeé size Within
the project area.
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Movemenmts of adult male fox 13 probably represented dispersal
(Figure 3.7-2). shortly after he was tagged he fade ah initsall westward
movement of 19 km to the U.S.-Camadiam berder. His sigmal was subsequently
Tost untill a year later whem He was releeated iR Quebee, €anada; 31 km
northeast of his last leeation and 39 ki frem RiS origitah eapture site
Storm et al. (1976) aeeumulated extensive data relating te dispersah of
fox in the midwest. They feund dispersah distanee (Based 6n tag FEEHVEFY)
averaged 31 km for males and 11 ki for females: They alse neted fex dispersed
at any age, but the 1i1keliheed was mueh 1ess for adults: IR New York;
Sheldon (1950) tagged 120 red fexes and subsequemthy Rad severah recevered
over 15 mi (24 ki) away; the mest distant Being 40 mi (64 k)

3.7.3. Habitat Utilization. Frequency distribution of wadio-locations
indicated foxes used softwood stands significamthy (P<0.10) less than
expected, but used softwood dominatedl mixed stands significamtlly (P<0.10)
more tham expected (Table 3.7-3). Use of non-forest types was also greater
than expected, with roads of particular importance. There were too few fox
tracks along snow transects for statisticall treatment, however, more tracks
were encountered in softwood stands tham in other habitat types (Table 3.2-1).

0f 151 radio-locatioms obtaimed for fox, 133 (88.1%) were associated
with other habitat types (Table 3.7-3); 33 (21.8%) were near softwood
dominated mixed stands, and 24 (15.9%) near softwood stands. Roads appeared
to be the most important associatiom type with 79 (52.3) percent of all
radio- locations being near roads.

There was a lack of literature that addressed habitat use by foxes in
the forested northeast. Schofield (1959) snow-tracked foxes in the
woodlands of Michigan, and concluded foxes preferred lowlamd brush types
but avoided white birch, marsh, and conifer swamp types. Storm et al. ((1976)
compared populatioms of foxes from both partially wooded areas, and also
from intensive agricultwrall areas, and noted red fox populatioms appeared
to expand where forests have been cleared.

Locatiom of fox dens represenmted another use of habitat by foxes.
In this study, 3 active dens were located in large holiow logs; another
was located in a compacted pile of dirt and debris created whem a log
landing was bulldozed 5 or 6 years earlier; the fifth was located within
100 m of a logging road and was dug into a hillside, and among the roots
of surroundimg trees; a sixth was located in the side of a rocky bluff;
and a sevenmth was dug into sandy soil. ALl sites were characterized as
having very dense and brushy umdercover

Both radio-collaredi femalies (71 and 72) were known to move their pups
to another den side after humam disturbance. This behavier appeared to be
char;cteristﬁc§ of the species (Sheidem 1950, Sargeant 1972, Sterm et al.
1976).

3.7.4. Prey Utilization. A total of 107 fox scats were collected
withim the study area (Table 3.7-4). With ail seasemns combined, smail
mammalls occurred most frequently, foliewed by varieus fruits and snewshee
hare.
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Although limited sample size precluded a definitive comparison
betweem seasons, a shift in food habits of fox was suggested (Table 3.7-3).
Small mammals remaimed importamt throughout the year  In winter, deer
carrion and snowshoe hare freguently eeeurred. JA spring, snowsheoe hare
remained commonm but deer carriom was infrequent. During Summer, deer
carrion was scaree, snewshoe hare was 1ess fregquent tham 1n winter or
spring, and fruits eeeurred frequently. Birds seeurred mest firequently
in summey seats. Fresh hare remains were cemmenly fourd at fex den sites.
This suggested hare may Rave besm an 1m?ertaﬂt BFrey ftem during the pup
rearing peried. During the study a eellared fox was seen feeding on ar
i1legally killed meese, and 1 fox was shot while feeding 8R the pauAeh
of a Runter=kilhed deer On tWe eceasiBAs; trapped foxes dropped prey
they were earrying at the time they were trapped: One fox drepped 4
woodhand jumping mice; and the other an eveming greshbeak ((HerRowipkona
vespertitla) . ‘

Scats collected in WMU 3 and 6 showed a similar selectiom of prey items
by fox. Heavy use of smalll mammalls and hares paralleled the results of
this study, but use of deer carriom was less promounced.

Importance of hares/rabbits and small mammals as prey of red foxes
in the east has been repeatedly demonstrated (Eadie 1943, WacGregor 1947
Dodds 1955). Schofield (1959) in Michigam found deer carriom was the
most important winter food item followed by mice and cottontaill rabbit.
Findings of early food habit studies of fox across North America have been
summarized by Korschgem (1959). Macdonalld (1980:40) summarized food habits
of foxes by noting that "in every study one commom denominator amongst the
findings has been that in any one area the foxes are eatimg a large variety
of different prey."

3.8. Interspecific Relationships

Separate species withim a community do not exist in isolation. Varying
degrees of interspecific relationships may be manifested as either direct
antagonism and/or competitiom for available resources (e.g., food and habitat).

Of the species considered in the present study, direct antagonism was
evident only betweem coyote and fox. As previouslly noted, 4 nadio-collared
foxes died of predation, possibly by coyotes. The overalll detrimental
effect on fox, however, could not be established, as both fox and coyote
were abundant in the study area and the fox populatiom appeared stable
or increasing. Murie ((1944) observed coyotes dominated foxes, and in North
Dakota intensive coyote controll betweem 1948-1960 coincided with a 10 to 20
fold inerease in floxes.

Competitiom betweem species for a resource requires that both Species
utilize the same resource, the resource is limited (relatiwe to demamd),
and use by one species precludes use by the other (Levine 1976). Oniy
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intensive research over severall yeavs can provide the detailed data meeded
to determine resource overlap or partitioning between speeies. Subtle
difference in prey selection, aetivity sehedules, and use ef habitat ean
allow species that appear te be eompeting, to esexist (Levine 1979).

Wiens (1977) pointed out variable environients such as exists iR MOFEheFR
Maine may allow coexistemce sinee ne ene speeies ean be eptimally adapted
to the entive range of con@itigns.

The two resources of obvious importance, and for which some data were
available, were prey and habitat. Carniveves oftem show specialization for
preying on certaim species. Generally, large predaters utilize large prey
(Bider 1952, Rosenzweiy 1966, Powell 1978, Lavine 1979). There was some
overlap in prey utilization betweem all species studied. Hewever, a clear
gradient in size of prey used was seen, With martem and eoyote at either
extreme.

Although smalll mammals were used by all species, the martem is more
specialized for such prey and adapted for huntimg them efficiently in
tight spaces (e.g-, in holes), whereas fox and coyotes hunt them in more
open Spaces.

Competitiom is most likely to occur betweem taxonomicallly related
species of similar size (Rosenzweig 1966). Fisher and martem were the
two most closely related species studied. Fisher are best adapted to
utilize larger prey such as hares and porcupime (Powelll 1978), and
competitiom probably occurs primarilly in late winter whem fisher rely more
heavily on smalll mammalls (Clem 1975). 1t is interesting to note that
trappimg records across the range of fisher and martem show they are
seldom abundant concurrentlly in the same area (Stricklamd 1980).

Coyote and fox were the next most closely related predators studied.
A size difference was obvious betweem them and their habits were markedly
different. Foxes relied mostly on small mammals, while deer ((@amrion)
was consumed only in winter  Coyotes ate more deer, including canriam,
throughout the year (but to a lesser extent in summer) and were also able
to prey on deer. Both fox and coyote preyed heavily upom hare.

There was no strong separatiom of species by habitats used. More
detailed habitat data would be needed to properly assess this flactor
Martem and fisher were more restricted to mature conifer dominated florests,
whereas coyotes and foxes were more flexible. Fox and coyote were
captured in the same areas, and fox ranges occurred withim those of coyotes
Factors such as the smaller size of foxes may allow them to use areas of
denser brush more efficiently tham coyotes, and thus remaim essentially
separated from coyotes. Coyote ranges are much larger than those of foxes,
thus a fox may be able to exist in the less utilized portioms of coyote

ranges.

Since cats were not abundant, their velationship with other predators
could not be examined. Overlap in food habits and habitat with other
studied species has beenm apparent, but modes of hunting and habitat use
are different (Bider 1962, Rosengweig 1966).
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3.9. Impact of Proposed Project

The proposed impoundment will inundate 347.65 i (22.0%) of the
1,579.78 kmZ area withim the 3.22 km (2 mi) zene (Table 3;9=1%; 8f whieh
318.90 kmé (20.2%) will be terrestial habitat: Hewever, the 1ess te &aeh
habitat type willl not be 22.0%; seme Rabitats wilh Be &iégf@ﬁerﬁéggaily
affected. Of the terrestiah Rabitats that wilh bBe 18st; 228:06 :
(65.6%) wilh be softweeds. This wihh reduce availabihity 8f this type 1A
the projeet area by 26.6%; mest of which wilh Be mature eepifer stands
(ERT 1976:176). The impeundrent wilh alse eliminate 64% of the wetlands
in the prejeet area.

The overallll impact of the proposed impoundment on predator and prey
species studied, willl basically be a reduction in carrying eapaecity ane
restriction to movements. Reductiom in carrying capacity willl be the
result of reduced terrestiall habitat, a reduction in some important habitat
types, and a reduced prey base. All this willl translate inte a less of
some proportion of the populatiom of a species. The 1oss, hewever, sheuld
not be regarded as a certaim number of displaced individuals, but wather
as a loss in future productivity of the area for each species. The loss in
productivity willl vary according to the unique habitat and food requirements
of each species.

The impoundment willl also change movement and dispersall patterns. For
some species, particularly marten, it willl be a totall barrier, while for
others it willl be a barrier only whem it is not frozen. In some cases
smaller isolated portiomns of terrestiall habitat willl be created by the
impoundment which may be incapable of supportimg wide ranging species such
as bobcat and coyotes. In such cases, that portiom of the study area can
also be considered unavailable to the species, thus further decreasimg the
carrying capacity of the area.

What does this meanm in terms of predators and their prey? Since smali
mammals are distributed almost uniformly over severaill habitat types in terms
of total numbers, loss to the population might be expected to approximate
the 20.0% loss of terrestiiall habitat. Deer mice (who appear to aveid
softwoods) wiilil probably be affected less, and shrews (Sorex spp.) (whe
appear to prefer softwoods) affected more than loss of terrestiall habitat
may imdicate.

Impact on snowshoe hare wilill probably be greatest in softwood types.
However, the overaill proportiom of hare populations affected may net be
proportionall to the 26.6% less of softwoods because hare generally prefer
early regeneration stages; and less due te fieeding will be mestly iR
mature stamds.

Impact on deer could be quite high. A previeus study ef deer wintering
areas in a 27 township area encompassing the preject area, indicated the
impoundment would affect 44% of the deer wintering areas of the entire 27
township area (Hutchinsom 1978); an area much larger tham the preject area.
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This means that at least 44% of the deer in the projeet area wilh be
affected. Loss in actuall numbevs of deer eannot be predieted, However,
good winterimg areas are basic to survivall of deer during severe winters
of the study area (Banasiak 1961). Therefere, it ecan be estimated that
the impact of the proposed projeet willl substantiallly reduce the carrying
capacity for a deer herd that has beem estimated as Raving the lowest
density in the state. The impoundment may alse interfere with seasonal
movements of deer, particularly to and from winteving &reas.

The potenmtiall impact on moose is not clear. Although moose appeared
to make use of ridge areas and clearcut (particularlly durimg winter), they
also made use of wetlands, rivers, and streams to feed on aquatic vegetation
and escape biting insects. Remowvall of 64% of the wetlamd habitat in the
project area willl probably reduce carrying capacity for moose more than
loss of terrestial habitat would Imdicate.

Red squirrells and grouse (who prefer softwood stands) can also be
expected to be affected proportionatelly more tham the percent loss of
terrestiall habitat would imdicate.

Lynx density in the project area was very low, therefore, the loss of
individuwal 1ynx can be expected to be low. However- the inordinate loss of
mature softwood stands and reductiom in prey base in terms of hares and
deer, willl substantially reduce the carryimg capacity of the project area
for lynx. Although the impact may not be immediately apparent, it may
reduce the potentiall of the species to recover in the future.

Bobcat willl probably not be affected as much by removall of certain
habitat types as by reductiom in carryimg capacity due to loss of terrestial
habitat and reductiom in prey base. Bobcat movememts in terms of dispersal
and immigration may be affected by the presence of the reservoir since it
has been reported that bobcats avoid frozem reservoirs (McCord 1974).

Fisher willll be generallly affected by loss of mature softwood types,
reductiom in stream and river associated habitat, and reductiom in the
prey base. More importantly, there are indicatioms the presence of a
reservoir willll restrict movements of fisher (i-e., dispersall and jimmigration).

Martem willll be significantily affected by the proposed project. Loss of
more mature softwood types willl affect female marten, particularily in terms
of loss of denning habitat (e.g., natail dens). The reservoir willl serve
as a barrier or hinderamce to dispersall and iimmigration.

Impact of the project on coyote is difficult to predict. Carrying
capacity in terms of habitat loss and veductiom in prey base (especially
deer) willl undoubtediy be veduced. Dispersall patterns willl aiso be
affected by the presence of the veserveir  However, the ability of coyeotes
to adapt to a wide variety of ecosystems and food will probably buffer the
impact to some extemt.

Impact on fox willl be related to less of terrestiiall habitat and
reductiom in prey base. The loss of deer will affect them in terms of
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available carrion. The reservoir may serve as a barrier to dispersall and
may change movement patterms as has been observed for fox in the midwest
(Gtorm et al. 1972).
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TABLE 3.1-1. NUMBER OF SMALL MAMMALS CAPTURED IN FOUR HABITAT TYPES WITHIN

THE DICKEY-LIMCOLUN SCHOOL LAKES PROJECT AREA

Habitat Type

Species Seasom | Softwood [Hardwood |Mixed |[Clearcut| Total
I
Deer Mouse Sprii ng 1 14 4 7 | 26
Summer 5 43 15 4 67
Totall 6(=)° 57(+) { 19 11 93
Woodlamd Jumping {Spring 1 5 4 1 11
Mouse Summer 7 21 4 12 44
_ Totall 8 26( +) 8 13 55
Redback VYole Spring 22 6 15 8 51
Summer 23 20 44 21 108
Totall 45 26(=) | 59(%) 29(-) 159
Meadow Vole Spriing 2 1 3
Summer 1 3 2 6
Totall 3 4 2 9
Shrew Spriing 1 1 i 6
Summer 14 | 1 3 27
Totall 15¢+) } 1(=) 4 13 33
Short-taiill Shrew [Spring 1 1
Summer 3 1 4
Totall 3 1 1 5
Totalls ] ! 80 ill 95 68(-) | 354

4(-) and (*) indicate significantiy (?<0.10) lower than expected catch
and greater tham expected catch vespectively as determined accovding
to Neu et al. ((h974).

TABLE 3.1-1
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TABLE 3.1-2. TRACKS OF MAJOR PREY SPECIES ENCOUNTERED ON 222 KM OF SNOW

TRANSECTS, BY SPECIES AND HABITAT

Exp.ﬂ Hare % Squirngﬂgi Grouse’3 Deer ‘ Moose’3

Habitat % % (Sig.) | % (Sig.) | % Gig.)| % (Sig.) % (Sig-)
Softwood 47.2 |54.6(+) 39.1 70.6 22.6(-) | 48.6
Hardwood 5.0 0-5(-) 7.0 15.5
S-H Mixed 32.1 ]29.5(-) 36.7 5.9 59.5(+) | 21.1
H-S Mixed 13.4 5.3(-) 14.8 8.4
Clearcut 1.4 3.3(+) 2.4 23.5 9.5 14.8
Other4 0.9 6.8
Totall N 2,887 128 17 ;95 71

lPercentage of transect that passed through each habitat type. This value
was used as expected value.

2% = s the Percentage of ail tracks for a species found in each mabitat

type. . .
Sig. = Indicates whether number of tracks of a species in a habitat type
was greater (%) or less (=) than expected aceording to methed of
Neu et al. (1974) (@®<0.10).

number of tracks for the specjes was
number of tracks for the species was

3 e
bof gsted foF Sigmificanse s
00 S

A1 ncluded bogs, alders, and open areas. Not tested statistically because
of low expected value.

TABLE 3311



38

TABLE 3.2-1  PREDATOR TRACKS ENCOUNTERED ON 222 KM OF SNOW TRANSECTS,
BY SPECIES AND HABITAT TYPE

Exp.ﬂ L n%z a Eighgrz Martem Coyotez__ﬂgagg_
Habitat 3 %%(Sﬁi@-.) b (Sig:)| % (Gig.)| % (Sig.)|% 15ig.)
Softwood 47.2 52.8 47.9 47.8 61 4
Hardwood 5.0 2.1 7.8 2.9
S-H Mixed 32.1 19.4 39.4(+) 16.6 28 6
H-S Mixed 13.4 19.4 6.2(-) | 10.0
Clearcut 1.4 8.4 3.9 17.8 /1
Other? 0.9 | 100 0.5
Totall N 1 18 217 45 35

Percentage of transect that passed through each habitat type.

was used as expected wvalue.

I

This wvalue

Mot tested for significance--totall number of tracks for the species was

too small.

= The percentage of tracks for a species found in each habitat.

Sig. =

Indicates whether number of tracks of a species in a habitat type

was greater (*) or less (~) tham expected accordimg to methods of
Neu et al. (1974) (P-00.)W).

Included bogs, alders, and opem areas.
of low expected value.

Not tested statisticalllly because

TABLE 3.1-1
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TABLE 3.3-1. FUR TAGGING RECORDS FOR 32 TOWNSHIPS ENCOMPASSING THE

STUDY AREA'

Year
Species 1977 1978 1979 Totals
Bobcat 6 4 2 12
Fisher 6 5 6 17
Martem 47 28 78 153
Coyote 4 20 18 42
Fox 19 31 51 101

bﬁnnm MDIFW, Augusta, Maine.

TABLE 3.1-1
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TABLE 3.3-2. DISTRIBUTIQN OF BOBCAT RADIO-LOCATIONS AMONG HABITAT TYRES

]PrimahM Hicatvd ! Associated Habitatd | Avail®
Habitat Type N ()~ Rank N (%) Rank Habitat
Softwoods 21 (58.3) 1 9 (18.8) 2 54.
Hardwoods 1 (28) 5 3 (62) 3 17 1
S-H Mixed & (1.1 3 9 (8.8)| 2 12.7
H-S Mixed 2 ( 58) 4 12.7
Other (stream, lake,
road, cllearcut,
alders, open areas) 8 (22.2) 2 27 (56.2) 1 37

lHabitat type in which animall was llocated.

?Number and percentaye of hobcat radio-locations in habitat type.
Number and percentage of bobcat radio-locations in habitat type.
Habitat type within 300 m of radio-location.

AHabitat type within 300 m of radio-location.

4Percentage of habitat type available in tne study area.
APercentage of habitat type available in the study area.

TABLE 3.38-2
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TABLE 3.3-3. FOOD JTEMS FOUND IN BOBCAT SCATS FROM WMU 3 AND 6, BY ¥
FREQUENCY OF OCCURRENCE
WMU 3 WMU 6 o

Wimter Spring [Summer Winter Spriing | Summer
Food Iitem 1979-80 1980 1980 1979-80 1980 1980
Moose 3.1
Deer 34.3 4.5 9.5
Snowshoe Hare 68.7 68.1 82.3 90.4 92.8 77.4
Small Mammal 12.5 5.8 9.5 7.1 19.3
Muskrat 11.7 3.2
Squirrell 6.2 4.5 11.7 6.4
Bird 3.1 9.0 5.8 9.5 16.1
Eruit 11.7
Vegetable 15.5 4.5 6.4
Unknown 3.1
Totall No. of Scats 32 22 1717 21 14 3

TABLE 31-1
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DISTRIBUTIOQN OF BOBCAT RADIO-LOCATIONS AMONG HABITAT TYPES

avail! | Primary Hatbiitzn? Associiated Habitat

Habitat Type Habitat %| N S§ig.3 Rank | N (%)  Rank
Softwoodis 54.3 71 89 + 1 11 @i.)H 4
Hardwoods 17.1 1 ¢l - 4
S-H Mixed 12.7 12 (13.3) 2 17 (17.2) 3
H-S Mixed 12.2 6§ (&7 - 3| 6 (6N | S
Other: Alders 3.7 3(30) 6

Ri ver 26 (26.3)

Stream 17 (17.2) 3

Road 18 (18.1) 2

lPercentage of habitat type available in the study area.

2Habitat type in which animall was located.

N = Number of radio=locations in habitat type.

%to==PeecenttggeobfradiGolocadidoss innhabbitdttippe.

Sig. = indicates whether number of vadio-=iocations in habitat type was
greater (*) or less (=) than expected according to teehniques
of Neu et al. (1974) (®<0.10).

ﬁHabitat type withim 300 m of nadiio-10¢ation.

TABLE 333-2



43

TABLE 3.5-1. NUMBER OF MARTEM CAPTURED, RECAPTURED, RAD10=COLLARED, AND
DEATHS, BY AGE AND SEX

YOY Subaduilt Adult
M M F Totals
Captured 4 16 2 15 5 55
Recaptured 2 30 5 55 112 122
Radio-col lared 2 3 5
Mortality 2 |2 g

]Wmumggedfyaﬁw-
2Four were not aged and/or sexed.

3Six of these were researcih related deaths; two were snared in Camada.

TABLE 3.1-1
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TABLE 3.5-2. HOME RANGE ESTIMATES OF RADIO-COLLARED MARTEM IN MORTHWESTERN
MAINE

ID Number Sex Age Tracking Period N | Home @amge]
17 Y Ad. 05/13/80-10/23/80 | 109 | 6.43 kmf
302 M Ad. 05/27/80-10/23/80 104 4.70
21 F Ad. |05/19-06/13 & 08/01- 57 3.55

09/23/80

301 F Ad. 05/03/80-07/2%/80 71 2.58
304 F Ad. 06/04/80-08/22/80 116 2.52

lBasem on convex polygom techmigue.

TABILE 3B1-%
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TABLE 3.5-3. DISTRIBUTION QF MARTEN RADIO-LOCATEONS AMONG HABITAT TYPES
AS COMPARED TO HABITAT AVAILABELOMY WITHIN THE MARTEN

STUDY_ AREA
Avail! Males ' Females Alll Locations

Habitat Type % [N (%) Sig.f4[Rank| N (%) Sig. Rank | N (%) Sig.Rank
Softwood 66.67 125 (58.69) - 1 (186 (76.23) + 1 (311 (®8.05) 1
Hardwood 6.32 3 (1.41) - 4 4 ( 1.64) 4 7( hh53)-| 4
S-H Mixed 16.52 | 51 (23.94) + 2 | 28 (11.48) - 2 |79 (15.52) 2
H-S Mixed 10.75 | 33 ((15.49) 3 | 26 (10.66) 3 |59 (12.91) | 3
Alder Bog 4.26 1 (0.47) - 5 | 1 (@.22)-! §
Totall lLocations 213 244 457

]Percentage of habitat type in marten study area (expected vallue).

? . . . .
N = Number of radio-locations in habitat type.
N = Number of radio-locations in habitat type.

% ercent of radio-location in habitat type.
% Percent of radio-location 1in habitat type.

Sig. = Indicates whether number of radio-locations in habitat type was

Sig. = dpddcareg+)hekrhdessulbdrthinredpectedattwordinghtbilet &ypalwagl974)
§PsBtdP) (+) or less (-) than expected according to Neu et al. (1974)
(P<0.10).

TABILE 31-1
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TABLE 3.6-1. NUMBER OF COYOTES CAPTURED, RECAPTURED, RADIO-COLLARED, AND

MORTALITY, BY AGE AND 3EX

YOY Subaduilt Adu
M M M Totals
Captured 7 3 6 21
Recaptured 1 1 2 4
Radio-collared 2 3 6 15
Mortality I 1 1 3

1Young-of-year

‘One coyote of unknowm

identity was trapped.

TABLE 3..1-1
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TABLE 3.6-2. HOME RANGE ESTIMATES FOR RADIO-COLLARED COYOTES IN NORTHWESTERN

MATNE
Meam?" 3
) ) ) ) Relocation Home Range
1D No. | Sex | Age® Trackimg Period N 1fiistance ((km) | Estimate (km")
5 M | YOY 10/10/79-01/15/80 | 12 7.4 494
77 M A 05/02/80-09/28/80D | 30 1.0 2650
92 M A 08/20/80-10/30/80 | 19 6.8 1346
98 M A 09/02/80-10/30/80 | 14 4.8 25
4 F A 09/29/79-10/30/80 |42(194) 7.4 (2.6) 284 ((310)
9 F A 10/10/79-01/30/8W |13( 20)|5.7 (%.3) 146 ((168)
28 F A 11/09/79-12/14779 | 6¢ 15)|3.1 (2-1) 10 ( 11)
31 F | SA 11/13/79-10/30/780 |37(159) |5.0 (2.4) 173 ((188)
89 F A 08/20/80-10/30/80 | 17 3.4 29
91 F A 08/22/80-09/09/80 6 4.5 28
96 F | SA 08/28/80-10/30/80 |, 16 4.1 135
YOY = Youmg-of-year
A = Adult
SA = Subadult

pMeam distance betweem sequentiall radiio-lecations.
Based on convex polygom techmique.

ANumbers not in parenthesiis represent measurenents based en aerial llecations
only. Numbers in parenthesis based on asrial and ground ndio-lecakions.

TABLE 31-1



TABLE 3.3-2. DISTRIBUTIQN OF (BOBCAT RADIO-LOCATIONS AMONG HABITAT TYPES

48

Avail’ Primary H@bitétz Associated H@bitétA

Habitat Type Habitat % | N (%) Sig.3 Rank | N (%) Rank
Softwoods 54.3 199 (55.4) 1 | 50 (13.9) 4
Hardwoos 17.1 30 ( & 4) 6 | 9 (2% | 9
S-H Mixed 12.7 62 (17.3) 2 38 (10.6) e
H-S Mixed 12.2 26 ( 72.2) 5 | 79 (22.0) 2
Other: Field 3.7 42 (11.7) ¢ 3 | 16 (L) 8

River 33 (D2) 7

Stream 60 (16.7) 3

Road 136 (37 9) 1

Alders/

scrub 8 (22) 10

Clearcut 34 ( B 5) 6

L%ﬂnﬁﬁﬂﬁﬁ@@ of habitat type available in the study area.

2Habitat type in which animall was llocated.

Number of radio-iocatioms in habitat type.
Percentage of radio=locations in habitat type.

NN
—
@«

ig. = Indicates whether number of radio-locations in habitat type was

greater (*) or less (=) tham expected accordimg to techmniques

of Neu et al. (1974) (@<®.10).

Ihabiitat type withim 300 m of nadiio-location.

TABLE333-2
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TABLE 3.6-4. ggﬁgﬂaﬁlﬁg OF FOOD JTEMS IN COYQTE SCATS COLLECTED IN THE
B Winter Spring Summer Totall

N =17 N = 40 N = 37 N =94
Food Iitem n (&) A ) n (@) A (D)
Deer 9 (529) |23 (57.5) | 5 (13.5) | 37 (39.4)
Snowshoe Hare (@7.0) |11 (27.9) 1 (27) 20 (21.3)
Bird (%9) 5 (12.5) 5 (13.%5) 11 (11.7)
Smalll Mammal 0 (%0) 5 (12.5) |12 (32.4) 17 (18.1)
Beaver 0 (®06) | 0 (BH |0 (BY 0 ( BW)
Muskrat 0 (&0 0 (B9 1 (23 ‘@)
Red Squirrel 0 (0 0 (o 2 (5% 2 (2N)
Porcupii ne 0 (%0 0 (B0 0 (®o) 0 ( Q)
Blueberries 0 (B9 0 (@0 4 (10.8) 4 (42)
Raspberries 0 (BB | 0 (GO |16 (43.2) | 16 (17.0)
Seeds ((mkmawm ) 0 (®9) 0 (O 7  (18.9) 17 (724
Grass 1 (59 3 (5 1 (27) 5 ( %3)
Insects 0 (o6 3 (5) 1 (27) 4 (42)
Strawberries 0 (&0 b (285 0 (BO) 1 (L)
N = Number of scats examined.,

3
1]

N
]

Number of scats containing food iitem.

Percentage of scats containing food Jitem.

TABLE B1-1
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TABLE 3.7-1. NUMBER OF FOXES CAPTURED, RECAPTURED, RADIO-COLLARED, AND
MORTALETY, BY AGE AND SEX

Yoy’ Subadult | _Adult

M F M F M F Totals
Captured 2 4 4 4 7 |11 33
Recaptured 1 1 2 3 7
Radio-col lared 1 4 4 2 5 16
Mortali ty 3 4 1 8

]W@wmg-of-year.

TABLE 3.1-1
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TABLE 3.7-2. HOME RANGE ESTIMATES FOR RADIO-COLLARED FOXES IN NORTHWESTERN

MAINE

Meanz_ 3
1D No.| Sex AgeJ Tracking Period | N Digigggztagm) Egg?;aggmgﬁm?)
13 | M | A 10/07/79-10/30/80 8 6.5 81.5%
14 M A 10/10/79-02/25/80 27 1.2 7.3
32 M {SA 11/11/79-01/03/80 6 4.4 9.5
12 F A 11/20/79-12/17/79 9 1.5 9.0
71 F A 04/27/80-10/13/80 17 0.8 3.0
72 F A 04/29/80-10/30/80 69 1.3 20.?

= Adult
SA = Subadult

2Meam distance betweenm sequentiali nadiio-locations.

3Basedl on convex polygom techmique.

QAnimmﬂ dispersed.

TABLE 31-4
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TABLE 3.7-3. DISTRIBUTION OF FOX RADIO-LOCATIONS AMONG HABITAT TYPES

Avail? Primary Iﬂiatbitat2 Associated Hlaah»itat4
Habitat Type Habitat % | N (%) Sig. Rank N (9 Rank
Softwoods 54.3 |57 (37.8) - 1 | 24 (15.9) 3
Hardwoods 17-1 12 (7% ) 5 | 7 (%) | 7
S-H Mixed 12.7 40 (26.5) + 2 33  (21.8) 2
H-S Mixed 12.2 |16 (10.6) 4 |15 (99) §
Other: 3.7 26 (17.2) + 3
Road 12 ( 729) 5
Stream 2 (13) 10
Road 79 (52.3) il
Clearcut 10 ( &) 6
Agrii culture 5 { 3%3) 8
Cleared lLand 4 (2H) 9
Trash & Debris 4 (2H) 9

]‘Percenta@e of habitat type available in the study area.

Habitat type in which the animall was loGated.

=
]

Number of vadio=locations in habitat type.

Percentage of rvadio-locatioms in habitat wype.

. = Indicates whether number of vadie-locations in habitat type was
greater (*) or less (=) than expected aceording to technigue of
Neu et al. (1974) (@®<0.10).

=R
1}

w
-
«Q«

heabii tat type within 300 m of nadiio-lIREAETON-

TABLE 3.7-3
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TABLE 3.7-4. OCCURRENCE OF FOOD JTEMS IN FOX SCATS COLLECTED IN THE STUDY AREA

Winter Spring Summer [ Totall

N = 12 N=21 N=74 N = 10/
Eood Item n (% n (% n (%) n (%)
Deer 4 (33.3 1 (&%) 0 (%) 5 (47
Snowshoe Hare 6 (50.0) |11 (52.3) | 8 (10.8) | 25 (23.4)
Bird 1 (83 | 3 4.2) [10 Q3.5 | 14 (3.1)
Smalll Mammal § (al.6) |11 (52.3) |40 (54.0) | 56 (52.3)
Beaver 0 (O | 0 (LA | 0 (L) 0 (bLH
Muskrat 0 (00 1 (&%) | 3 (40) 4 (3D
Red Squirrel 0 (BB | 0 (@) | 0 (BA) | 0 (&b
Porcupii ne 0 (&O 0 (L) | 0 (o) 0 (®O)
Blueberries 0 (GO | 0 (o) [14 @8.9) | 14 3.1
Raspberries 0 (BH) 0 (o) |25 (33.7) 25 (23.4)
Seeds (umkmown) | 0 (%B) | 1 (&) |32 (43.2) | 33 (30.8)
Grass 0 (O 2 (B | 3 (L) 5 (470
Insects 0 (o0 0 (L) | 0 () 0 (&0
Strawberries 0 (o0 0 (@) | 1 (1) L (®9)

=
"

Number of scats examined.

Number of scats containing food iitem.

>
]

% = Percentage of scats contaimimg food iutem.

TABLE 3.7-4
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TABLE 3.9-1. AREAS OF MAJOR HABITATS IN PROJECT AREA AND PROPOSED IMFOUNDMENT

Study Area Impoumdmen t
kin“ (%) ke ()
Softwoods 857.67 (54.3) 228.06 (65%.b)
Hardwoods 193.14 (12.2) 11.56 ((3.3)
Mixed Wood 468.71 (29.7) 64.95 ((18.7)
Non-forested 60.46  ( 3.8) 43.08  ((12.4)
1579.98 347 .65

VErom ERT (QQF77:1775).

TABLE 3.1-%1
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APPENDIX I

L. Compositiom of coyote populatiom was assumed to be 61% packs of 3

adults, 24% mated pairs, and 15% nomads (Camenzimd 1978).

2. We assume that packs and pairs are territoriall and nemads are superimposed.

3.

g,

o oy

. Based on the home range size of the Group 1 pack of 119.7 mi

. Based on the home range size of the Group II mated pair of 11.2 mi
. Based on the home range size of the Grou% Il mated pair of 11.2 mi

Thus, we assume the whole geographic area is parceled out to packs
and pairs.

If we had a hypothetiicall population of 100 coyotes

then 61 would be in packs and _24 in mated pairs.
100 100

Thus the totall number of individuals controllimg alll the real estate
would be

61 + 24 = 85.

Thus 61 x 100% = 72% would be controfled by packs
85

and 24 x 100% = 28% would be controlled by pairs.
84

WMU 2 has 8,605 mi2 of coyote habitat (MDIFW 1930)

Proportiom controlled by packs

72 x 8,605 mi® = 6,196 mii®
and by pairs
.28 x 8,605 mi° = 2,408 mi°

2

Totall pack in WMU 2 = 6,196 + 11.2 mi® = 52 packs.
2

215 pairs.

Total pairs in WMU 2 = 2,409 = 11.2 mi
= 215 pairs.

Total pairs in WMU 2 = 2,409 * 11.2 mi’

. Total adult population in WMU 2 would be:
. Total adult population in WMU 2 would be:

Totall adults in packs = 52 paeks x 3 aduit/pack = 166 adults.
Totall aduits in pairs = 216 pairs x 2 aduits/pair = 430 adults.
Total adults in packs and pairs = 166 + 430 = 386.

Based on the hypothesis that 15% ef the pepulatien is nemads hen

586 _ 586 x 1.00
185 oap 2" % T 85 A



Density of adults = ——— = 0.080/mi® = 3/100 km’

If each pack and pair had 7 pups then:

52 packs x 10 coyotes (3 adults, 7 pups)
215 pairs x 9 coyotes (2 adults, 7 pups)

520 coyotes
1935 coyotes

Totall = 2455 coyotes
Assuming 15% nomads then:
2455 _
0.85 - 2888 coyotes
P H = 2888 coyotes 2 2
Density with pups = —sm— = 0.336/mi~ = 13/100 km

Density with pups = © 0-336/mi’ = 13/100 km?



57

APPENDIX 11
PHYSICAL CHARACTERISTICS OF COYOTE CAPTURED IN THE STUDY AREA

Capture Wt. {Body [Taill |Chest| Neck
1D Date Sex| Age [fkg) | (cm) | (cm) |(em) | (cm) Comments
21 09/21/79 M YOYJ 8.5 | 82 38 27 |Shot 1in Canada 09/29/79
4| 09/22/79 F A 3.5 | 94 39 32 |Mother of #78 and &79
5| 09/22/79 M | YOY {7.9 { 77 31 25 | Disappeared
8 | 09/23/79 F A 3.1 | 98 33 31 |Snared in Canada 11/01/79
9| 09/24/79 F A h2.2 32 29 |Snared in Canada 02/14/80

16 | 10/17/70 SA (8.2 | 82 30 27 |Snared in Canada 10/27/79

28 | 11/02/79 A 5.9 |105 40 37 | Shot on border 12/20/79
31 | 11/09/79 SA 0.7 | 83 36 31 | Paired with #4
54 | 02/10/80 A 15.0 /105 39 52 34 | Disappeared
77 | 05/02/80 1.1 93 35 53 Ki|
78 | 05/02/80 YOY | 1.2 { 36 10 25 18 (Pup of #4
79 | 05/02/80 YOY | 1.3 | 37 10 26 18 |Pup of #4

89 | 08/15/80 A 1.8 | 83 35 51 29 |Paired with 98

T M X X E M OM M=
p

91 | 08/18/80 A 2.9 | 89 43 52 30

92 | 08/18/80 M A {12.2 | 104 37 50 28 | Dispersed? to Canada
95 | 08/25/80 M | YOY [5.0 | 71 24 35 20 | Pup of 897 mate to
97 & 1007
96 | 08/25/80 F|{SA (8.6 | 80 36 28 | Snared in Canada 01/11/81

97 | 08/26/80 M YOY | 7.3 | 82 28 38 22 | Pup of 89?7 mate to
95 & 1007

98 | 08/26/80 M A 13.6 | 99 35 54 32 | Paired with 89
100 | 08/31/80 M| YOY | 5.4 74 26 36 20 | Pup of 897 mate to 95 & 97

w02 | 09/09/80 | M| A p6.3| 95 | 40 | 56 29
"OY - Young-of-year, A = Adult, bA = Sibadult.
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