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ABSTRACT 

Changes in the demography and habitat use of three sma 11 

rodent species (CZethrionomys gapperi.,l1icrotus pennsyZvanicus and 

PeromyscusmanicuZatus) and snowshoe hares (Lepus americanus) were 

monitored from July to November 1978. Bi-weekly live-trapping 

programs in six natural habitat types and in two naturally revegeta

ting areas provided detai1.ed demographic information on small rodent 

populations. A similar bi-weekly live ... trapping program in four 

natural habitat types provided detailed demographic informatIon on 

snowshoe hares. A snap-trap census program provided information on 

habitat use and reproduction of small rodents in a wider geographic 

range of habitats than that sampled by the live-trapping areas. 

PrelIminary analyses presented in this interim report 

suggest that: 

1. C. gapperi is most common in mature forested areas 

(specifically areas with white spruce, balsam fir, 

birch, balsam poplar or aspen tree cover). 

2. M. pennsyZvanicus most common 1 y i nhab its area wi th 

little or no tree cover--both llve-trapping and 

snap-trapping indices indicated that M. pennsyZ

vanicus preferred successional areas or grass

dominated areas (e.g., willow scrub, grass meadows, 

marshes, edges of waterbodies). Tamarack-black 

spruce bog was also heavily used. 

3. P. manicuZatus was most abundant in balsam poplar, 

aspen and successionaJareas but generally showed 

few preferences for any particular habitat (areas 

dominated by birches were more heavily used than 

expected). 

4. L. americanus was most numerous in black spruce 

forest in the summer and fall followed by balsam 

poplar, aspen and jack pine forests. In the early 



5. 

spr i g, 

heav ly 

xii 

however:, balsam poplar habitat was most 

utili zed. 

other species of sma 11 mammcll s{red 

squirrels, flying squirrels, chipmunks, various 

spec i es of sma 11 rodents and shrews) w.ere i nsuff i

cient for determination of habitat preferences 

Data on 

or an analysis of population changes . 

Continued research in each study area, particularly in the early 

spring period, is required. 
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of large ' trac,ts 

in the Athabasca 
~~. ','" <,. -, - ': -' -, ' ,,'- , ,', .0'_':' .: " .. ' .~ 

wi 11 affect the natu ~a 1 env i ronment~ 

the impact 'of thes .e developments 

conducting a series of baseliQe 

'. area in thev'icinit{or' the Athabasca oi 1 sands 

after called theAOSE~P study area [Figure 1] ); 

Because small mammals 

temperate and arctic ecosys(ems both as herbivores 

raptors;3nd furbei;lrers (Golley et ale ,,1975;. Bat~li 
baseline study of small mammal populations in the . AOS.E:RP 

area was begun in the. fall of 19t7.The major objective 

sma 11 mammal basel ine study asout,l ined in the terms of reference 

was t .O 

Iidescribe the spec ies compos i ti on a~d 

of· 'sma 11 mamma I ' popu 1 at ion's ' 

in the AOSERP .study area ll • 

,This objective Was to befulfiJledby 

pertaining to thedistr-ibution, habitat utilization and demography 
". .- . 

of the major small mammal spe~'ies i nlhe AOSERPstudy ~rea and 

by a two..;.yearsmallmamma.1 trapping Pfog.ramand habitat study. 

The review and synth~sls of the 1 iferature iSl>resented in Green 

(1979a) . 

Although the main objective of tbisresearch program 

was to prov i de base 1 i ne i nformat i on on .sma 11 mammal s (sma 11 

rbdentsand snowshoe hares) in the AOSERPstudyarea, it ' wi 11 

also provi de demographic and habi tat uti Ii zation data that are 

directly comparable to data obtained .in a closely related study 

on the experimental control of small mamma] damage in revegetation 

areas (Green 1979b). Such knowledge of natural small mammal 

populations is essential to the formulation of an effective and 

ecologically acceptable program of control. 
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This is the second interim report on baseline studies 

of small n1Cilmmals in the AOSERP study area. An analysis of data 

obtained in 1977 is presentedinGreen (1978). It is anticipated 

that the res~archprogram will be continued for another year. 

This report does not represent a complete analysis of the data 

available and conclusions herein are tentative. The intention 

of this report is to discuss prel iminary results and to describe 

. analyses that will be continued as the project progresses. 

An effort has been made to highlight interesting and possible 

significant trends in the data which should be considered for 

the duration of this program. 

Mammalian nomenclature follows that of Banfield (1977). 

Plant nomenclature follows that of Moss (1967) for grasses, forbs 

and" shrubs and that of Hosie (1973) for trees. 
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2. METHODS 

In order to obtain information on . the distribution, 

abundance and habitat preferences of the major small rodent 

species and snowshoe hares,six small rodent study plots and four 

snowshoe hare study plots were established in six different 

habitat types. Two small rodent study plots were also established 

in recently disturbed but naturally revegetatingareas to provide 

information on the species composition and densities of small 

mamma 1 sin natu ra 11 y revegetat i ng sites and the response of sma 11 

mammals to successional vegetation in these areas. Data were 

also obtained Oh the levels of small mammal damage in naturally 

revegetating sites for comparison with similar data obtained in 

a related experimental studYOh the GCOS reclamation sites. 

2. I STUDY AREA DESCRIPTIONS 

2. 1 . 1 Natural Habitats 

Small mammal study plots were established in six of the 

ten major vegetation types of the AOSERP study area as described 

by Stringer (1976). All grids were established in the last two 

weeks of June, except for the Aspen and Jack pine grids, which 

had been establ ished in October 1977 (Green 1978). Plots were 

located in whi"te spruce-aspen forest (to be referred to as the 

Aspen grid) (Figure 2), jack pine forest (Jack pine grid), tall 

wi Ilow shrub (Wi Ilow grid), bottom-land balsam poplar (Balsam 

poplar grid), black spruce bog forest (Black spruce grid) and 

semi-open black spruce-tamarack bog forest (Tamarack grid). 

Study plots were not established in the other four vegetation 

types described by Stringer (1976) because they were not thought 

to represent suitable habitats for small mammals. Snowshoe hare 

study plots were established in the jack pine forest (referred to 

as the SH-Jack pine grid), white spruce-aspen forest (SH-Aspen 

grid), bottom-land balsam poplar (SH-Balsam poplar grid), and 

black spruce bog forest (SH-Black spruce grid). 
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The Aspen grid and SH-Aspeng rid ,were , located inan 

upland wh ite. spru~e-aspen fbresttype.The stand is composed of 

aspen. (Popu.lus , tremuloides)' l5-I Tm hi gh and some white spruce 

(Picea glauca), with a well-developed stratum of.meclium and low 

shrubs (0.5-1.0 m in height) dominated by Amelanchier alnifolia" 

Rosa acicularis" RosaUJoodsii" Synrphoricarpos alhus" Viburnum 

edule and Vaccinium myrf;iUoides. 

The Jack pine grid and SH-Jack pine grid are located 

mainly in a stand of jack pine forest (12-15 m in height) on 

well-drained sandy soils. Some parts of these grids are situated 

in lower, moist areas dominated by tall willow scrub. Jack pine 

(Pinus banksiana) is the major tree species although a considerable 

number of aspen saplings are also present. The understory is 

characteri zed by extens ive areas of frut i cose 1 i chens (Cladonia 

spp.) with a sparse dwarf shrub stratum of Arctostaphylos uva-

ursi and Vaccinium caespitosum. ' Clumps of green alder (Alnus 

crispa) also occur within the jack pine stands. 

The Willow grid is situated in an area dominated by 

swamp and dwarf birch (Betula glandulosa and Betula pumila) and 

willows (Salix spp.) varying from 0.5-3 m in height. The under

story is composed primari ly of Vaccinium uliginosum and a dense 

mat of sedges. 

The Balsam poplar grid and SH-Balsam poplar grid is 

located in a mature stand of balsam poplars (Populus balsamifera) 

with heights of 25-30 m. The unders'tory is composed of either 

clumps of river alder (Alnus tenuifolia) with a 3-5 m canopy or 

clumps of a lower shrub stratum (1-2 m high) dominated by 

V. edule" Ribes oxyacanthoides" Ribes triste" Rubus strigosus 

and Rosa acicularis. 

The Black spruce grid and SH-Black spruce grid were 

established in black spruce (Picea mariana) forest of low to 

medium density. Most trees are only 4-6 m high. A few tamarack 

{Larix laricina) and Betula papynfera are also present. Salix 

spp. are present on parts of the snowshoe hare and small rodent 
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grid, but the predominant understory species are Ledum groen

Z-andicwn and V. myrtiHoides with occasional patches of B . 

gZ-andu Z-osa. The ground cover is composed predominantly of various 

sphagnum mosses. 

The Tamarack grid is located in a poorly drained area 

dominated by a sparse coVer of black spruce and tamarack. Few 

large trees exceed heights of 6-8 m. The shrub understory is 

composed primarily of B. pwniZ-a and SaZ-ix spp. The ground cover 

consists of an almost continuous layer of sphagnum mosses with 

a dwarf shrub layer composed largely of L. groenZ-andicwn3 Vaccini um 

vitis-idaeaand Rubus chamaemorus. 

2. 1.2 Naturally Revegetating Areas 

Two small rodent plots wereestab1 ished in recently 

disturbed but naturally revegetating areas. Although a naturally 

disturbed area (i.e., recently burned) would have been a pre

ferable site, no sufficiently large burned areas were accessible. 

Two cutline right-of-ways were chosen instead. 

The Poplar Creekcutline grid was establ ished on a 

section of the Alberta Power Limited cutline right-of-way, 

22-23 July 1978 (Figure 2). The area was cleared and burned 

in 1972 and has received no further treatment since that time 

(letter dated I September 1978, L. tkRae, Alberta Power Ltd.). 

The cutl ine is bounded on the north and south edges by deciduous 

forest dominated by aspens. Vegetation on the cutline is 

characterized by a sparse regrowth of SaZ-ix spp., Rosa spp., 

Rubus meZ-anoZ-asius~ Lonicera spp. and R. oxycanthoides with a 

dense grass ground cover. 

The Thickwood Cutl ine grid was establ ished on the Simmons 

Pipelines Limited pipel ine right-of-way 20-21 June 1978. The 

right-of-way was cleared in late November and December 1976 

(letter dated 9 January 1979, L.T. Pasiechnyk, Project Engineer, 

Simmons Pipeline Ltd.). Brush was bulldozed, wind-rowed and 

burned. The area has received no further treatment to date. 
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Very I itt Ie vegetati ve. cover i spresent onthi s plot. The sparse 

ground cov~r .. cons.ists primar ilyofvery young .P . . tY'emuJloides> 

P.baZsamifeY'a,Rosa spp. ,Equipetewnspp.and some grasses. 

2~2 SNAP-TRAP CENSUS AREAS 

Snap-:-trap censuses of small rodents were undertaken to 

provide information on the abundance, distribution; habitat 

preferences and reproductive i l1dices of the major small rodent 

species from a wider geographic area than that sampled by J ive

trapping. Forty-six snap-trap lines were situated along Highway 

63 (and its extension past Fort MacKay) and the road to the 

Thickwoods Fire Tower (Figure 3). Nineteen snap .. trap lines were 

set in remote areas (in the vicintties of the Birch Mountain 

Fire Tower, the Muskeg Mountain Fire Tower and the Richardson 

sand dunes). 

2.3 VEGETATION ANALYSES 

2.3. 1 Vegetation Analyses on Live-trapping Areas 

Vegetation analyses on I ive-trapping areas were con

ducted during the period of 25 June-30 July 1978. Estimates were 

made of (a) sapling density and species composition of saplings, 

(b) levels of small mammal damage to woody-stemmed plants, and 

(c) density, species composition and vertical composition of 

ground cover. Thirty sample points were chosen using coordinates 

selected from a table of random numbers. At ·each sample point, 

a 4 m x 4 m quadrat and a I m x I m quadrat were placed on the 

ground as shown in Figure 4. 

2.3.1.1 Estimation of Sapling Density and Small Mammal Damage. 

Sapling density and species composition were estimated by 

counting the number of _each species of sapling present in the 

16 m2 quadrat. For the purpose of this study, sapl ings were 

defined as individual young coniferous or deciduous trees with 
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a stem diameter of 3 cm or 1ess at a height of 15 cmabove gro~nd 

level. Ind .ividua1 shrubs were termed saplings if all main branches 

had diameters of. 3cm or less at a height of · 15 cm above the ground. 

Each deciduous or coniferous sapling or each distinct shrub 

(i.e., a distinct: grouping of branches at ground level) was counted 

as one sap 1i ng. 

The following three types of small mammal damage to 

saplings were recognized: girdl~ng by small rodents, girdl ing by 

snowshoe hares and browsing by snowshoe hares. Girdling refers 

specifically to the removal of the phloem and the outer cambium 

layers of the stem, roots and/or branches. Browsing refers to 

the clipping of terminal and lateral twigs and buds. ~irdl ing 

damage was rated according to the percentage (in 25% increments) 

of the total circumference of the stem that had been damaged 

(see Green 1978 for details). Browsing and girdling damage was 

described as old or new, according to the criteria used by 

Green (1978). All saplings p~esent in the 16 m2 quadrat were 

examined for small mammal damage and the number of saplings of 

each species that showed evidence of old or new rodent girdling, 

snowshoe hare gi rdl ing or snowshoe hare browse was recorded. 

2.3.1.2 Estimation of Ground Cover Density and Composition. 

The percentages of the ground within the 1 m x 1 m quadrat that 

was covered (on the horizontal plane) by each plant species and 

by ground 1 itter were estimated using a Blaun-Blanquet cover 

scale (see Green 1978 for details). 

To determine whether the vertical distribution of 

vegetation on the plots is important to the distribution of small 

mammals, two measures of the vertical structure of plant cover 

were obtained. 

The vertical composition of the ground cover was 

measured at two opposite corners of the ground cover quadrat 

(Figure 4). The vertical density (percent cover) of all vege

tation in each 0.25 m vertical increment was visually estimated 



using thevegetationprofi le board method of Nudds (l977);which 

prov! desacumulative <est imate for ,all components of vertIcal 

plant cover MprespecLf ic infqrmat iononverti ca 1 plant cover 

was collected rot each of the three most dominant species in 

each · hori zon ta 19 round cover quad rat (based on the est imates of 

percent horizontal cover). For each dominant species, .the vertical 

zone with the highest density of. co\lerwas first estimated and the 

minimum height of this zone (from the ground surface) was recorded. 

Two minimum heights for each dominant species were obtained .. -one 

at each of the corners of the quadrat that were sampled forver

tical cover. The depth of the plant li.tter (i.e., dead grasses, 

twigs, leaves,etc.) was also measured at each of these sample 

points. 

2.3.2 Vegetation Analyses on Snap-trapping Areas 

Estimates of habitat availability and habitat use were 

obtained for eachsnap~trap census. Habitat availability was 

estimated by recording the dominant tree, shrub and ground cover 

species for each 15 minterval ,between trap stations along each 

snap-trap line. 

Habitat use was estimated using the number of each 

small rodent species captured in each habitat type. Foreach 

mouse captured during a snap-trap census, the dominant tree, 

sbrub and ground cover species and an estimate of the total 

ground cover (percent coverage) in the vicinity of the trap 

were recorded. The dominant tree and shrub species were 

determined for the area within a 5 m radius of the trap--

the species with the highest percent coverage (based on the 

area of the canopy) of th~ sampl ing area was recorded as the 

dominant species. The dominant ground cover species and an 

estimate of the percent coverage of all ground cover in the 

vicinity of each capture of a small mammal were based on ground 

vegetation within aIm radius of the trap location. The plant 

species that covered the greatest percent of the ground in the 
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sampling area was the dominant ground cover species. An estimate 

of total ground cover (percent coverage) was obtained us ing a 

Blaun-Blanquet cover scale. 

2.4 SMALL MAMMAL TRAPPING TECHNIQUES 

Live-tr~pping (of small rodents and snowshoe hares) 

andsnap~ trapping (of small rodents) techniques were .used to 

obtain information on the demography, distribution and habitat 

preferences of the major species of small mammals present in the 

AOSERP study area and on the species composition of the small 

mamma l community. 

2.4.1 Live-trapping Techniques 

Small mammal live-trapping techniques similar to those 

described by Keith et aZ. (968) for snowshoe hares and by Krebs 

et at. (1969) for small rodents, were used during this study. 

All small mammal I ive-trapping areas were trapped once every two 

weeks as described below. 

Each small rodent trapping grid except for the two cut

line grids was 0.81 ha in size and consisted of a 10 x 10 grid of 

trapping stations at 10 m intervals . One Longworth Small Mammal 

Trap was placed within a 1.5 m radiu~ of each trap station. 

All traps were preb~ited (trap doors were locked open) for two 

weeks before commencing the bi-weekly program of live-trapping. 

Cotton felt for bedding and a small amount of whole oat groats 

for bait were placed in the nest box of each trap and were re

plenished when necessary during each trapping period. Between 

trapping periods, all doors on all traps were locked in the 

open position to allow mice to freely enter and leave the traps. 

Fifteen chipmunk/squirrel traps (Tomahawk #201) were 

also placed on each small rodent trapping grid. One trap was 

set at the first, fifth and tenth trap station on alternate 

rows of the trapping grid. Traps were not prebaited. During 

each trapping period, traps were baited with peanut butter on 

the first day and were rebaited as necessary. 
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Snowshoe hare live-trapping grid~overlapped the ' small 

rodent grids as shown in FigureS. Snowshoe hare ·trapping grids 

were 5.7 ha in size1 and consisted of a 8 x10 grid of trapping 

stations at 30 m intervals. One Tomahawk rabbl.t trap (single 

door) was placed on aweH-defined runway (if possible) within a 

5 m radius of alternate trap stations. Alfalfa hay and fresh 

clover {when available) for bait were placed in each trap. All 

traps were >prebaited (traps were locked open on both ends) for 

two weeks pri or to commenc ing the regu 1 ar b i-week 1 yschedu 1 e of 

live-trapping. Traps were arranged so that, during one trapping 

period, traps on even-numbered rows were set at the even-numbered 

stations whereas traps on odd-numbered rows were set at the odd

numbered stations. Traps were then rotated between trapping 

. periods so that during the following trapping period, traps on 

even-numbered rows were set at odd-numbered stations and traps 

on odd-numbered rows were set at even-numbered stations. Between 

trapping periods, both the front and back of each trap were 

locked open to allow hares to move freely through the traps. 

Each trapping period consisted of three days of 1 ive

trapping. On the first day of each trapping period, all traps 

were set in the afternoon. All traps were checked and reset the 

following morning and again in the afternoon. On the morning of 

the third day, a)l traps were checked and locked open until the 

next trapping period. 

\>/hen first captured, all new small rodents were ear

tagged with a numbered fingerling fish tag (Salt Lake Stamp 

Company). Newly-captured snowshoe hares were tagged with a 

numbered #3 monel metal ear tag (National Band and Tag Company). 

Following tagging or when tagged animals were captured during 

subsequent trapping periods, the tag number, species, trap 

Ipartial flooding of the SH-Balsam Poplar grid, resulting from 
the damming of an old river channel by beaver, effectively re
duced the trapping grid to a size of 5.0 ha (an 8 x 9 station 
trapping grid). ' 
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location,seX, breeding cond it1 on , weight, number of wounds on 

the pos teriorportionof the body (small rodents only) ,the nlJmber 

of subdermal parasites (Cuterebra spp.) and tbe number of ticks 

Wer'e recorded. If the same an ima 1 was recaptured in the same 

. trapping period, only its tag number, species and trap location 

were retorded. 

Most small rodent trapping plots and all snowshoe hare 

liVe-trapping plots were trapped at bi-weeklyintervals from 30 

June-16 November 1978. Onesma.ll rodent trapping area, the 

Poplar Creek cut]jne, was not established until 23 July--bi-weekly 

trapping commented 2 AugGst and continu~d until 10. Ndvembet. 

Each snowshoe hare plot was also trapped for One 5-day period in 

the early spring (27 Febru'ary-7 March 1979). 

2.4.2 Snap- trapp ing .Techn i ques 

Small rodent snap-trapping techniques similar to those 

described by Krebs (1964) wer'e used during this study. Snap-trap 

1 ines consisted of 20 stations spaced at 15 m intervals along a 

straight 1 ine. Three Woodstream Museum Special Snap Traps were 

set at each station, and were baited with a small amount of 

peanut butfer. Traps were set In the afternoon of the first day 

and were checked dai ly for three days. Two parallel llnesplaced 

approximately 100m apart ,were set at each sampling lo.cation. 

NormaHy, stxsnap-trap lines were set every three weeks. Snap

trap censuses were conducted from the 17 July-17 October 1978. 

2.5 AUTOPSY TECHNIQUES 

All animals captured in snap-traps were autopsied to 

provide information on reproductive characteristics and to obtain 

indices of nutritional condition. The procedures followed were 

similar to those described by Krebs (1964). For each animal 

au tops i ed, the body we i ght, tota 1 1 ength, ta ill ength, sku 11 

(zygomatic) breadth, reproductive condition, number of subdermal 

parasites (CUterebra spp.) and an index of the amount of fat in 
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the abdominal mesentery (no fat [1] to .yer.y fat Tsl)were recorded. 

Fbr males, testesposi tion (C)bdornina or scrotcl1) , testes we ight 

and the size of the epididymus tubules (yisibleor not visible) 

were recorded. For females, size of mammary glands (small, 

med i urn 0 r sma 1 n, vag i na 1 opening (perforate or non-perforate) 

uterus size (thread-like, normal, slightly enlarged or large), 

uterus weight, number of placental scars, number of embryos and 

number of resorbing embryoswere recorded. Testes and uteri 

from mature animals were preserved in formalin and were later 

weighed on an analytical balance. 

2.6 DATA ANALYSES 

Small mammal live-trapping and snap-trapping data were 

analysed using computer programs provided by Dr. C.J. Krebs (Krebs 

1970, 1972) of the University of British Columbia. Additional 

programs for specific analyses of population and habitat were 

developed as needed. 



3. RESULTS: SMALL RODENTS 

Th i s resea rch program.was des igned tCl · prov i de detailed 

information on changes in the density .and structure of small mammal 

populations in natural areas and the use of natural habitats by 

various species of small mammals. The methods of data colleCtion 

and the types of analyses are identical to those used in the con

current expe~jmental study (Green T979b} so that direct compari~ons 

of data from natural areas and from reclamation sites are possible. 

Habitat use can and does vary with changing population 

densities (Green 1979a). Because changes in pop~lation densities 

are invariably associated with changes in population structure. 

this research program has concentrated on obtaining detailed infor

mation about changes in ~oth population structure and inpopula

tion densities. In the f6110wing analyses I will first review 

the observed changes in the population densities and will 

then attempt to explain some of these changes through an examina

tion of population losses • . recruJtment and diff~rences in popula

tion structure. 

The demography and habitat util ization of only three 

small rodent species (CZethrionomys gapperi~ Microtus pennsyZvanicus 

"and Peromyscus manicuZatus) and snowshoe hares (Lepus americanus) 

will be discu~sed in detail in this report because no other species 

were captured in sufficient numbers to merit detailed analyses. 

The analys1s of small rodent data is presented in Section 3. the 

analysfs of snowshoe hare data in Section 4. 
Other small mammal species such as Microsorex hoyi~ Sorex 

cinereus~ Sorex obscurus~ Sorex arcticus~ Phenacomys intermedius~ 

Synaptomys boreaZis~ Zapus hudsonicus~ Eutamias minimus~ Tamiasciurus 

hudsonicus~ GZaucomys sabrinus~ MusteZa erminea and MusteZa vison 

were captured in live traps and snap traps during the 1978 field 

program. For anyone of these species. very few animals were cap

tured during anyone trapping period. As a result. analyses were 

restricted by sample size and information about the habitat utiliza

tion and demography of these species for this study is limited. 
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3 . lPOPULAT ION CHANGES 

PopUlation densities of small rodent populations . have 

usually been assessed us i ng rnark:::recapture m.ethodsof estimating 

population size. To avoid the assumptions of rnark-recapturetech"'; 

niques a complete enumeration of small mammal populations within 

each study area was attempted and I have instead used the minimum 

number known to be al lve (MNA) (Chitty and Phipps 1966) during each 

bi-weekly sampl ing period as a biased estimator of population size. 

For each sampl ing (trapping) period, the MNA includes the number of 

animals captured in. that period plus any animals caught both before 

and after the sampl ing period. 

Green (1979b) discusses problems associated with methods 

of estimating population densi.ties based on live or kill trapping 

of small mammals. Biases i.n population estimates (usually under.~ 

estimates) may be caused by poor trappability, poor trapavailabil

ity or social interactions (Green 1979b). I have attempted to min

imize the biases inherent in small mammal trapping studies by 1) 

ensuring that each area was saturated with traps (.i .e. by using a 

small inter-trap distance} and 2) by only using MNA estJmates when 

the trappabi 1 ity exceeds 50%. Hi 1 born et aZ. (1976) found that 

when thetrappability of tagged animals falls below 50%, enumeration 

techniques generally underestimate the trappable population size by 

more than 20%. 

3.1.1 Trappabil ity 

Hilborn et aZ. (1976) have demonstrated with a computer 

simulation model that enumeration techniques provide acceptable 

estimates of population size when trappabil ity (the proportion of 

the tagged population captured each week) is greater than 50%. 

Estimates of trappabil ity were calculated for each species captured 

on Grids 1-8 to provide an indication of the reI iabil ity of MNA 

estimates of population size. Minimum unweighted trappabil ity was 

calculated for a population of N captured individuals according to 

the fol lowing formula (Boonstra and Krebs 1978): 

• 



Minimum Unweighted = 
N 
L: 

i=l 

Number of actual capturesfqra given animal 
Number of possible captures for that animal Trappabll r ty N 

The first and last captures are not includedn thes~ calculations 

(because all ,animals are necessarily caught at these times), . . ' , 

Est imates of minimum unwe i ghted t rappab iii tywere cal cuI a

ted for M. pennsyZvanicus" C. gapperi". andP. manicuZatusfor both 

the summer per i od (30 June..,.-zO September) and the fall per i od (21 

September-17 November) on all grids and are shown in Tables 1,2 

and 3. 
In most cases, the trappab i lity of M. pennsyZvanicus" C. 

gapperi and P. manicuZatus exceeded 50%. The MNA estimates should 

consequently underestimate the ~rappable population sizes by accept

ably small amounts. However, total trappabilities (males and females 

combined) for M.pennsyZvanicus on the Aspen grid and the Balsam 

poplar grid in the fall peridd were 6.7% and 25.0% respectively--in 

these cases the MNAdoesnot provide an, acceptable estimate of the 

population size .. Similarly, the trappabil ities of P. manicuZatus 

on the Aspen grid and Balsam poplar grid in the fall period were un

acceptably low (49.0% and 44.0%, respectively). 

3.1.2 Population Changes on Live-trapping Areas 

MNA estimates of population size for C. gapperi" M.penn

syZvanicus and P. manicuZatus on the 'ie i ght natura 1 habitatgr i ds are 

shown in Figures 6 to 13. Estimates ,of P. manicuZatus and M .. penn

syZvanicus population sizes on the Aspen grid and Balsam poplar grid 

in the fall period (21 September-17 November) are not considered 

because trappabil ities were below acceptable levels. Several impor

tant trends should be noted: 

1. C. gapperi was the most abundant species on the 

Aspen, Jack pine and Balsam poplar grids; it also 

was one of the two most abundant species on the 

Black spruce and Tamarack grids. 



Table 1. Seasonal estimates of minimum unweighted t rappab ill ty for C. gapperi on the eight 
study plots. 

Sumner Fall 

Males Females Total Males Females Total 

Gr i d MUT Nl MUT N MUT N MUT N MUT N MUT N 

Aspen 80.0 21 75.2 21 77 .6 42 97.9 24 8}.5 28 92.3 . 52 

Jack pine 83.0 10 71.1 9 77.4 19 92.9 . 14 83.3 8 89.4 22 
Wi llow 88. 1 14 81.3 4 86.6 18 98.2 18 85.7 7 94.7 25 
Balsam poplar 81.3 52 70.9 44 76.8 96 83.0 43 78.6 35 81.0 78 
Poplar Creek cutline 76.3 19 71.8 26 73 .7 45 89.6 16 93.5 18 91.7 24 

N 

Black spruce 73.3 22 88.9 12 78.8 34 90.3 24 100.0 9 .92.9 33 
Thickwoods cutline 69.4 12 56.9 6 65.3 18 73 .6 12 83.3 3 75.6 15 
Tamarack 80.0 27 67.6 24 74. 1 51 81. 0 29 91 . 1 30 86.2 59 

IN=the number of animals captured in three or more trapping periods. 



Table 2. Seasonal estimates of minimum unweighted trappabil ity of M. pennsylvanicusonthe eight 
study plots. 

Summer Fall 

Males Fema les Total Hales Females Total 

Grid HUT N1 HUT N HUT N HUT N HUT N HUT N 

Aspen 77 . 8 3 48.3 5 59.4 8 0.0 2 H.l 3 6.7 5 
Jack pine 75.0 8 91.7 6 82. 1 14 100.0 5 100.0 2 100.0 7 
Willow 57.9 28 68.0 32 63.3 60 66.7 24 77.0 21 71.5 ·45 
Balsam poplar 66.7 3 69.4 3 68. 1 6 0.0 3 100.0 ) 25.0 4 
Poplar Creek cutl ine 61.3 34 71.4 49 67.3 83 57.8 39 61 . 1 42 59.5 81 
Black spruce 65. 1 32 74.5 32 69.0 55 86.5 16 74.4 13 81 .iO 29 
Thickwoods cutl ine 79.0 31 71 .6 29 75.4 60 74.7 25 79.0 19 76.5 44 
Tamarack 68.0 26 82.4 34 76. 1 60 83.3 18 75.6 26 78.8 44 

IN=the number of animals captured in three or more trapping periods. 

N 
N 



Table 3. Seasonal estimates of minil)lum unweighted trappability of P. manicuZaf;uson the 
eight study plots. 

Summer Fa II 

Males Females Total Males Females Total 

Gr i d MUT Nl MUT N MUT N MUT N MUT N MUT N 

Aspen 72.2 9 56.3 12 63 .. 1 21 57.4 9 39.6 B 49.0 17 

Jack pine 100.0 51 .4 6 5B.3 7 100.0 44.4 3 58.3 4 

Wi llow ---------- No Captures ---------.- ---------- No Captures ----------

Balsam poplar 77. I 17 63. I 24 6B.9 41 51. 7 10 37.9 11 44.4 21 
Poplar Creek cutl ine B1.5 9 16.7 4 61.5 13 94.4 9 50.0 4 BO.B 13 
Black spruce 55.6 3 100.0 I 66.7 4 100.0 3 100.0 100.0 4 

Thickwoods cutl ine 78.6 20 73.8 14 76.6 34 90.5 14 84.6 13 87.7 27 

Tamarack ---------- No Captures -.--------- ----------- No Captures -----------

IN=the number of animals captured in three or more trapping periods. 
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3. I .3 

2 . . M • . pennsylvanieus\ was the most abundant species 

on the WIllow. PoplarCreekcutJine and Thickwoods 

cutline grids; it was also abundant on the Black 

spruce and Tamaratk grids M. pennsylvanicus 

populations reached highnumberson the Poplar 

Creek cutHne, Thickwoods cutl ine and Tamarack 

grids. 

3. P. manieulatus was present in moderate densities 

on the Balsam poplar and Thickwoods cutl ine grids. 

It was never the most abundant species on any 

grid. No P. maniculatus were captured on the 

Willow or Tamarack grids. 

4. c. gapperi populations increased gradua II ythrough

out the summer and fa.l1 on all plots except the 

Poplar Creek cutline grid. Most populations began 

todecl i ne in October. 

5. M. pennsyl vanicus po pu I anon s on t he Wi 1 low, Po P 1 a r 

Creek cutl ine, Black spruce, Thickwoods cutl ine 

and Tamarack gri.ds increased rapidly until late 

August to late September~ then began to gradually 

decl ine. Populations on the. Aspen, Jack pine and 

Balsam poplar grids showed I ittle change in popu

lation size throughout the summer. 

6. P. maniculatus popul at ions were genera II y sma 11 

and showed moderate increases in population size 

untilmid...;.August. Most populations then declined 

throughout the fall period. 

Snap-trap Indices of Population Change 

Snap-trap censuses provide crude indices of the population 

densities of small mammals--however, it is not possible to transform 

data obtained from 1 inear snap-trap censuses to estimates of density 

per unit area (Calhoun and Casby 1958; Tanaka 1960; Yang et al. 1970). 



Mean numb~rSof animal$ captured per 100 trap-nights (TN are shown 

in Table 4 for four specific eographicareasoftheAOSERPstudy 

area. Results for other spec:i esof small mammals are provided in 

Appendix 1. The relationship<between major habitat types and snap

trap indices of small mammaLdensities aredLscussedlater in this 

report. 

3. I .4 

Indices of small mammal densities show several trends: 

I. C, . gapperi~ M. penns.y'tvanicusand P.manicu'tatus 

were most abundant in October and, except for M. 

p~nnsy'tvanicus,dens . i ties increased gradually 

over the summer. 

2. C. gapperi is the most abundant small rodent 

species in all areas except the Richardson Sand 

Dunes, where P. manicu'tatus was the 'most abundant 

species. 

Summary: Popul ation Changes , 
Estimates of trappabil ity generally exceeded 50% indicat

ing that MNA estimates are acceptable. · C. gapperi was the most 

abundant species in most mature forested areas whereasM. pennsy't

vanicus were most abundant in willow scrub and in the two naturally 

revegetating plots. P. manicu'tatus did not occur in the willow or 

tamarack areas and was only moderately abundant in the remaining 

habitats. Most populations of C. gapperi andM. pennsy'tvanicus 

increased throughout July, August and early September, then showed 

a gradual decline in numbers throughout October and November. Most 

P. manieu'tatus populations, however, increased sl ightly during July, 

then began to decline in August. By late October and November, all 

P. manicu'tatus populations had declined to low densities. 



Table 4. Mean number of animals caught per 100 trap-nights. 

Mean Number per 100 Trap-ni ghts 

Area July TN August N 

C. gapperi 

Athabasca River Va 11 ey 6.06 ± 1. 87 1748 10.49 ± 1. 93 3231 23.82 ± 3.43 
Birch Mountains 2.90 ± 0.70 862 
Muskeg Mountain 3.63 ± 1. 33 853 
Richardson Sand Dunes 0.79 ± 0.49 1 1012 
All areas combined 5.02 ± 1. 25 2610 9.06 ± 1. 63 4084 23.82 ± 3.43 1205 

M. pennsylvanicus 

Athabasca RiVer Va 11 ey 1.83 ± 0.57 1748 1. 30 ± 0.33 3231 2 .. 90 ± 1.26 12.05 ,W 
..c-

Birch Mountains O. 12 ± O. 10 862 
Muskeg Mountain 0.0 853 
Richardson Sand Dunes 0.0 1 1012 
All areas combined 12.60 ± 0.40 2610 1.03 ± 0.28 4084 2.90 ± 1.26 1205 

P. maniculatus 

Athabasca River Va 11 ey 1.54 ± 0.66 1748 1.49 ± OJI7 3231 2.99 ± 1 .60 1205 
Birch Mountains 0.23 ± 0.22 862 
Muskeg Mountain 0.0 853 
Richardson Sand Dunes 1.38 ± 0.261 1012 
AlI areas combined 1. 07 ± 0.44 2610 1. 18 ± 0.39 4084 2.99 ± 1.59 1205 

lRichardson Sand Dunes actually trapped 19-22 Sept~mber 1978. 
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3.2 POPUlAH ON STRUCTURE 

3.2.1 Determinatlon6f Age Class~s 

The determination of the age structure ofci . populationis 

an important aspect of allY demographic study. Small mammals present 

a problem, however, in that no reliable techniques are available to 

accurately age live cri.cetid rodents from wild populations. In this 

study, I have used body weight asan i ndexof chronological age 

(Krebs et aZ. 1969; Kell er and Krebs 1970). 

Weights at sexual maturity were determined from reproduc

tive and morphological information (togetherw.ith weights) from 

autopsied animals. For each of the three main cricetid rodents (14. 

pennsyZvanicus, c. gapperi and P. manicuZatus) , each sex was grouped 

into 2 gweight classes. Weights of pregnant females were corrected 

by subtracting the weight of the uterus and embryos from the total 

body weight. Males were considered mature if their testes were 

scrotal and their epididymus tubules .were visible to the naked eye 

(Hamilton 1941; Jameson 1950). Because the breeding condition of 

male cricetid rodents varies seasonally, only males captured in July 

and August were included in the. analysis. Females .were considered 

mature if their nipples were enlarged, if their uterus was swollen, 

if placental scars were visible orif embryos were present. Some 

indicators of female breeding condition (lactation, pregnancy) also 

vary with season, but other indices of maturity (placental scars, 

uterus size) can be used to determine maturity throughout the year. 

All females captured and autopsied were included in the analysis. 

recognized three age classes; juveniles, sub-adults and 

adults. The juvenile age class included the lower w~jght classes in 

which no animals were sexually mature. The weight division for sub

adults and adults was more complex and was determined on the basis 

of two criteria. Generally the adult age class was defined as the 

upper weight classes in which 50% or more of the animals were sexual

ly mature. If there was some doubt using the above definition, the 



weight 'at sexual maturity . (calculated .usingthetechn lquesof 

etal. [1945] was , also employed). The weight class fall ing 

mid-way between the weight at which 50% of the animals were mature 

and the median body weight was then used as the Wei ght division 

between sub-adults and adults. 

Weight distributions and median weights for male and 

fema 1 e C. gapperi." M. pertnsylvanic:us and P. maniculatus are shown 

in Figures 14, 15 and 16. respectively. Except forC. gapperi, there 

were an inspfficient number of breeding males to determineweight 

at sexual maturity (regressions for calculation of median weights 

at sexual maturity were indeterminate). Asaresul t samples for 

both females and males were combined and a single weight division 

for age tlassLfications was calculated. The weight divisions for 

juvenile,sub-adultand adult weight classes in M. pennsylvanicus" 

C.gapperi andP. maniculatus derived by these methods are given in 

Table S. 

3;2.2 Age DistrIbutions 

Age distributions reflect the intrinsic rateuf increase 

of a population (Cole 1954). Increasingpopulatiohs are comrnonly 

characterized by a predominance of younger age classes while stable 

or decl ining populations are not (Krebs 1978). 

3.2.2.1 Live-trapping Areas. The age distribution for each 

species on each of the live-trapping grids wa~ derived using the 

above-described weight divisions for age class determinations. 

Because age classifications are based on body weight, only those 

animals captured and weighed during each I ive-trapping period are 

included in the analysis for that period. Age distributions for 

each bi-weekly trapping period for C. gapperi" M. pennsylvanicus and 

P. maniculatus on each of the six natural habitat plots and the two 

naturally-revegetating plots are provided in Appendices 2-9; repre

sentative age distributions for each species are shown in Figures 

17, 18 and 19. 
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Table 5. Weight divisions for the determination of age classes (based on weight distributions 
and median weights at sexual maturity). (Median weights of females at sexual maturity ··· 
are based on data from July to October; median weights of males at sexual maturity are 
based on data from July and August. Weight divisions are based on the combined data 
sets for males [July to August] and females [July to October].) 

c. gapperi 

M. pennsylvanicus 

P. manicuZatus 

1 M: ma 1 es 
F: females 

Weight Divisions 

Juven i 1 es Sub-Adults 

< 109 10g<wt.~20 9 

< 16 9 16 g<wt.<20 9 

< 14 9 14 g<wt.<20 9 

Median 

Adults 

> 20 9 Fl 

M 

> 20 9 F 

M 

>20 9 F 

M 

2X 2 value for a chi-square test of goodness of fit of the regression 

3 No stable regression was obtained for males. 

Wei ght 

N 

386 

251 

63 

42 

59 

39 

at Sexual Maturity 

Wt. 

20.2 9 

21.5 9 

20.7 9 

22.2g 

19.6 9 0;67 
3 
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gapperi . p()pulatiensi naT areas showed . simil a rt rends 

in age distributions. Very few juvenile animals were captured 

during the trapping program(fi gure 17). Sub ... adult an imal swere 

moderately abundant intheea rl y summer . but gradually incr.eased in 

number throughout the summer and falL. periods until mo.st of the 

popu I atian in October and November was cemprised of sub-adul ts. 

Adults were most abundant inJLJly and gradually disappeared from the 

population throughout the fall period. 

Trends in age distributions of M. pennsylvanicu8. "Jere 

similar on the Poplar Creek cutline" Black spruce, Thickwo.o.dscutUne 

and Tamarack grids. Juvenile animals were generally present in low 

numbers in July-early September (Figure 18). The number of sub

adults increased slightly over the summer and shewed 1 ittle change 

or 51 ight decreases in the fall. Adults, however, became increasing

ly more common thro.ughout the summer and fall and dominated most 

populations in the fall period. The M. pennsylvanicuspopulation on 

the Aspen and Jack pine grids, . however, showed very mixed age dis

tributions throughout the summer and fall. The M. pennsylvanicus 

population o.n the Willow grid was made up of a moderate number of 

j uven i 1 es throughout the summer-fa 11 pe dod. Sub-adu I t an i ma 1 s 

became gradually more abundant unti 1 late September. The numbers of 

adult animals tended to vary sl ightly during the July-November period 

but showed no co.nsistent increasingardecreasing trend. 

P. maniculatus populations were consistently composed 

largely of sub-adult animalS. The number of sub-adult animals gen

erallyincreased until late August to. early September (Figure 19). 

Overall few juveniles were captured--in most cases, the few juveniles 

captured were trapped in July and August (exceptions to this were 

the continued presence of juvenile deer mice on the Aspen grid until 

November and en the Balsam po.plar grid until late September). Adult 

deer mice were present in low numbers in all po.pulations during the 

summer and fall periods. 
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3.2.2.2 Snap-trappLngAreas. The age distributions of gapperi., 

M. pennsyZvanicus and P.manicuZatus. captured dur ingthe snap-trap 

censuses in natura l areas (Jul y-October 1978) were determined using 

the above-described weight divisions. The proportions of juvenile, 

sub-adult and .adult males and females captured are shown in Table 6. 

Most C. gapperi were sub-adults. Very few of the C. gapperi captured 

were juveniles. Most M. pennsyZvanicus captured were adults but 

moderate numbers of juveniles and sub-adu.1ts were also captured. 

Close to two thirds of the p. manicuZatus. captured were sub-adults~ 

Few juvenile deer mice were captured, most of the remaining P. mani

cuZatus were adults. 

3.2.3 Sex Ratio 

Changes in sex ratios are an important factor of population 

structure because shifts in sex ratios can affect the potential re

productive rate of a population (Wilson 1975). Changes in sex ratios 

may also influence social interactions that are involved in popula-

tion regulation. 

3.2.3.1 Live-trapping areas. Sex ratios, expressed as the propor

tion of the total population (MNA) that is male, were calculated for 

each species in each trapping period within each area. Sex ratios 

for C. gapperi., M. pennsyZvanicus and P. manicuZatus on each of the 

plots in the six natural vegetation types are · shown in Figures 20, 21 

and 22 respectively. Sex ratios for each of these specles on the two 

naturally revegetating areas are shown in Figure 23. In all cases, 

sex ratios were not significantly different from 0.5. 

Snap-trapping areas. Sex ratios for C. gapperi., M. pennsyZ-

vanicus and P. manicuZatus were calculated based on the total number 

of males captured in all snap-trap censuses in natural habitats--sex 

ratios of 0.52 (N=787), 0.53 (N=133) and 0.54 (N=129) respectively 

were obtained. None of these ratios was significantly different 

from 0.5. 
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Age di stri but ions of anima ls captu redduri ng snap-trap censuses. 
(Basedolithe . tota 1 number oLani mal s captureddu ri ng all snap
trap censuses in natura areas; July-October 197.8.) 

PropOrtion Proportion Proportion 
Species Sex of Juveni I es of Sub-adults of AdLJlts N 

gapperi Male 0.032 0.791 0.17 4 J I 

Female 0.045 0.596 0.359 376 

penn$ylvanicus Male o. 186 0.228 0.586 70 
Female 0.254 0.175 0.571 63 

P . •... manicu latus Male 0,057 0.614 0.329 70 
Female 0.153 0.644 0.203 59 
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as the proportion of the population that is male.) 
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Figure 23. Sex ratios of C. gapperi~ M. pennsylvanicus and P. manicu
latus on the two naturally-revegetating plots. (Sex ratios 
are ~xpressed as the proportion of the total population that 
is rna 1 e.) 



3.2.4 Sumrnary: .· Populat.ion Structure 

Two aspects . of pbpul ati on structure (aged i str i butions 

and sex ratios) have been examined. \.Jeight divi si onsfbrdefln ing 

age classes in C. gapperi" M.pennsyZvanicus and P. manicuJatus were 

deterrnined on the basis of the prbportionof animals in each weight 

class (captured in sn~p-trap censuses) that were sexually mature. 

c. gapperi and P. manicuZatus populations tended to be comprised 

largely of sub"'adultanimals. However, a predominance of adults in 

M. pennsylvanicuspopulc'3tions was nbted in four of the eight trap

ping areas. Few juvenile animals of any species were captured in the 

summer or fall. Sex ratios did not deviate significantly from 0.5. 

3.3 REPRODUCT ION 

Reproductive information for each of the three major small 

mammal species on the reclamation sites was assessed using both 

autopsy information from snap-trapped animals and information based 

on external indices of reproduction that was gathered during live

trapping. In this report I will limit the discussion of reproduction 

to breeding condition, pregnancy rates, and litter sizes. 

3.3. I Breeding Condition: · Live-trapping Areas 

Male animals captured on 1 ive-trapping plots were considered 

to be in breeding condition if their testes were scrotal. Females 

were considered to be in breeding condition if the vagina was obvious

ly perforate, if the nipples were enlarged, and/or if the pubic sym

physis was open (the pubic symphysis opening could not be accurately 

judged in P. manicuZatus). The weighted mean proportions of male and 

female animals of each species that were in breeding condition on the 

eight study plots are shown in Table 7. The proportions of male ~nd 

female animals that were in breeding condition in each trapping period 

on the eight study plots are provided in Appendices 10-17. 

Most adult male C. gapperi were in breeding condition in 

July and August. By mid-September, most adult male C. gapperi had 



Table . 7. 

Species 

C. gappel'i . Adult males 

Adu It femal es 

M. pennsylvanicu8 

.P. maniculatus 

. \ Prop. 
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regress i ng .testes and by 1 ate October , .no adult ma l~swere in breed

ing cond ition. Except in Ju 1y. most sub7adult males were not reprq

ducti vely. >act lve. A hi ghproportJon of adu It femal e C. gapperi were 

reproductively acti veunt il mid-September--breed i ng activity then 

declined slowly through the fall period. Most sub-adult females 

also were not reproductivelY active. 

Most adult male M. pennsyZvaniaus were in breeding condi

tion in July. Adult male breeding activity began to decline in 

August and, by late September, very few adult males were reproductively 

act ive. Most sub-adu lt mal e M. pennsyZvanicus were not inbreeding 

condition. Adult female breeding activity was moderate in July and 

August (only 66-80% of the adult females captured were in breeding 

condition) and most adul tfemales had ceased breeding by early 

October. Breeding activity of sub-adult female M. pennsyZvanicus was 

very 1 imited {one breedi ng sub-adult female was . captured on the Poplar 

Creek cutlinegrid in early August. 

Adult male P. manicuZatus w.ere reproductively active in 

July; by mid-August most had regressing testes. Almost all sub-adult 

males were non-breeding animals. Adult female ·P. manicuZatusalso 

were inbreeding condition in July but by mid-August most were repro

ductively inactive. Very few breeding sub-adult female deer mice 

wer€ captured in the summer or f~ll periods. 

3.3.2 Breed i ng Cond iHon: Snap-t rapp i ng Areas 

Male animals captured in snap-trap censuses were considered 

to be in breeding condition if epididymus tubules were visible .to the 

naked eye. Females were considered to be in breeding condition if 

the vagina was perforate, if nipples were enlarged and/or if embryos 

were visible in the uterus. For each species, the proportion of sub

adult and adult males and females that were in breeding condition in 

each monthly period are shown in Table 8. 

Similar seasonal trends in the reproductive activity of 

ma 1 e C. gapperi .. M. pennsyZvanicus and P. manicuZatv.s were observed. 



Table 8. 

c. gapperi 

M. pennsyl.vaniaus 

rotal numb'erof 5ub-adu-' t and adult 
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Moderate to low proportions of males Were breeding in Jul but by 

August breeding activity hpd declined to low levels. By October , 

most males were no longer reproductively actiVe. Notably, a hIgh 

prbportion ofC. gapperi captured at Muskeg Mountain were in breed"" 

ing condition. 

Moderate proport ions of femal e C. gapperi. and M. pennsyZ

vanicus were reproducUvelyactive in July whereas reiativelyfew 

P. manicuZatus were breeding during this period. Reproductive 

activity remained high in C. gapperi burt decl ined in M. pennsyZvani

cus. Breeding activity of female P. manicuZatus changed little over 

the period of the census. 

3.3.3 Pregnancy Rates 

Pregnancy rates are an important index of reproductive con

dition in polyestrous mammals such asmicrotine and cricet.ine rodents. 

Bhweek 1 y pregnancy rates were ca leul ated for the three maj or sma 11 

rodent species on the live-trapping areas, based on the proportion of 
, 

sub-adult .andadult females captured that were obviously pregnant· 

o .e., obvious abdominal swelling). Pregnancy rates for each species 

captured during the snap-trap census were also calculated based on 

the presence of vlsibleembrybs in the uterus. 

Bi-weekly pregnancy rates for C. gapperi3 M. pennsyZvanicus 

and P.manicuZatus on the eight study areas are shown in Table 9. 
Pregnancy rates were generally low in all species in July to August. 

No pregnant females were captured on any grid in SeRtember to November. 

Few C. gapperi were pregnant except on the Jack p·ine grid, Balsam 

poplar and Poplar Creek cutl ine grids. Low to moderate proportions 

of M. pennsyZvanicus were pregnant onall grids except the Aspen and 

Jack pine grid. Pregnant P. manicuZatus were captured only on the 

Thickwoods cutl ine in July. 

Pregnancy rates of females captured in the snap-trap cen

suses and later autopsied are provided in Table 10. Pregnancy r.ates 

of these animals generally were, of course, higher than the rates 



Table 9. Bi-weekly pregnancy rates. (No pregnant females were captured in the September to November. period.) 

Gr id Speci es 20 July 2 Aug. 16 Aug. 

Aspen 

Jack pine 

Willow 

Balsam poplar 

Poplar Creek cutline 

Black spruce 

Thickwoods cutline 

Tamarack 

C. gappel'i 

M. pennsyZvanicus 

P. manicuZatus 

C. gappel'i 

M. pennsyZvanicus 

P. maniauZatus 

c. gappe1'i 

M. pennsyZvaniaus 

c. gappe1'i 

M. pennsyZvanicus 

P. manicuZatus 

C. gappel'i 

M. pennsyZvanicus 

P. maniauZatus 

c. gappe1'i 

M. pennsyZvaniaus 

P. manicuZatus 

C. gappel'i 

M. pennsyZvaniaus 

P. maniauZatus 

C. gappel'i 

M. pennsyZvaniaus 

Mid-date of each trapping period .isshown. 

p2 

0.00 

0.33 

0.00 

0.25 

0.05 

0.33 

0.00 

0.67 

0.00 

0.00 

0.25 

0.00 

0.00 

7 
o 
o 

2 

o 

o 
8 

22 

3 
14 

o 
3 
o 

2 

3 
4 

4 

4 

P 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.22 

0.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.14 

0.17 

0.00 

0.00 

N 

6 

2 

5 

4 

3 

2 

2 

9 

22 

2 

17 

4 

6 

o 

2 

14 

6 

3 
10 

P 

0.00 

0. 00 

0.00 

0.00 

0.20 

0.00 

0 . .10 

0.08 

0.00 

0.00 

0.10 

0.06 

0.00 

0.00 

0.00 

0.00 

0.18 

0.00 

0.00 

0.10 

N 

8 

3 

2 

3 

5 

5 

o 
10 

24 

2 

13 

10 

18 

3 

6 

10 

o 

3 
17 

11 

6 

10 

P 

0.14 

0.00 

0.00 

0.00 

0.00 

0.00 

0.10 

0.04 

0 . 50 

0.00 

0.10 

0.04 

0.00 

0.00 

0 . 00 

0.45 

0.00 

0;00 

0.13 

2 Proportion of total number of sub-adult and adult females that were pregnant · (based 6n externalsw~l1ing) 
3 Total number of sub-adult and adult females captured. 

N 

7 
o 
5 

" 3 
2 

3 

10 

28 

2 

12 

31 

28 

o 

8 

II 

o 

11 

20 

10 

6 

28 Aug. 

P 

0.33 

0.00 

0.00 

0.67 

0.33 

0.00 

0.00 

0.00 

0.00 

0;00 

0.00 

0 •. 00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.04 

0.00 

0.00 

N 

9 

" 9 

3 

3 

5 

4 

20 

33 

4 

13 

25 
30 

13 

19 

o 

5 
24 

8 

19 



Table 1 O. Proportion of breeding sub~adu 1 t and adult femal escaptured in 
snap .. trap censuses that were pregnant. 

Spec es Jul y August October 

pI N2 P N P N 

c. gapperi Athabasca Vall ey 0.72 22 0.53 51 0.03 39 

M. 

P. 

2 

3 

Birch Mountains 0.60 5 

Muskeg Mounta in 1. 00 6 

All Areas 0.70 27 0.58 57 0.03 39 

pennsyZvanicus Athabasca Va 11 ey 0.75 8 0.25 8 0.00 8 

Birch Mountains 1.00 

Muskeg Mountain a 

Al 1 Areas 0.78 9 0.25 8 0.00 8 

manicuZatus Athabasca Valley 0.00 0.00 4 0.00 5 

Birch Mountains 0.00 

Muskeg Mountain a 

All Areas 0.00 2 0.00 4 0.00 5 

Proportion of total number of breeding sub~adult~ and adult females that 
were pregnant (i.e., embryos visible in uterus). 

Total number of breeding sub~adult and adult females. 

Actually trapped 19~22 September, but totals included in October. 



based >onl ive-trappingpopuJ atlons (because of the.moreaccurate 

assessment · of pregnancies >based on examination of the uterus). 

Relatively high proportions 6ffernale C.gapperiaqd N. pennsylvani,... 

cuswere pregnant in July. Pregnancy rates of c. gapperi andM. 

pennsyZvanicus dec! inedin August Clnd by October very few fernales 

were pregnant. No pregnant P. manicuZatus were captured in any a rea 

in July, August or October. 

3.3.4 Lit te r Sizes 

Few females captured on the l.ive-trapping grids littered 

in a trap. Estimates of litter sizes are consequently based on 

actual counts of embryos from autopsied anirnals (r.esorbingembryos 

were not included in the counts) .. Litter sizes for primiparous 

(first breeders) and multiparous females (females which have produced 

more than one I itter) are shownforC. gapperi and P. manicuZatus in 

Table 11. No P. manicuZatusfemales with visible placental s.cars 

were captured. 

3.3.5 Summary: Reproduction 

Breeding condition,pregnancy rates and litter sizes of the 

three major small rodent species were examined. Male C. gapperi" M. 

pennsyZvanicus and P. manicuZatus were reproductively active until 

late August. Females, however, remained reproductively active until 

late September to early October. The late cessation of breeding in 

females reflects the period of reproductive activity (associated with 

the 3 week gestation period and the 2-3 week weaning period) of 

females that bred in late August. Based on the pregnancy rates of 

animals on I ive-trapping and snap-trapping areas, the breeding success 

of c. gapperi and M. pennsyZvanicus was moderate in July and August 

and low in September and October. No female P. manicuZatus success

fully bred, however, during the late summer and fall period. 



Table 11. Mean litter sizes based on the number of new placental scars. (The number of breeding 
primiparous and multiparous females captured in each period are indicated. No P. maniculatu$ 
with visible placental scars were captured.) 

Area Primiparous Multiparous 

July Aug. Oct. July Aug. Oct. 

V!Ll N V!L N V!L N V!L N V!L N 

C. gapperi 

Athabasca River Va 11 ey 5.67 17 4.92 25 0.00 14 6.25 5 4.79 26 8.00 25 

Birch Mountains 6.00 4 0 0 5.00 0 0 

Muskeg Mountain 0 6.00 3 0 0 5.33 3 0 

All areas combined 5.71 21 5. 1 3 28 0.00 14 6.00 6 4.88 29 8.00 25 

M. pennsylvanicus 

Athabasca River Va 11 ey 4.00 4 0.00 0.00 3 5·25 4 3.00 7 0.00 5 

Birch Mountains 0 0 0 6.00 0 0 

Muskeg Mountain 0 0 0 0 0 0 

All areas combined 4.00 4 0.00 0.00 3 5.40 5 3.00 7 0.00 5 

Mean number of young per lItter. 

V1 
\..0 



3.4 COND ITION 

Habitat use may reflect .theavailabiJity and qua ityof 

food resources in an area. Intl,lrn the qualltyand quantity of food 

resources may influe~ce . the 'conditi9n ' of animals from different 

habitats. I have used body weight and instantaneous relative growth 

rates as . indices of condition. Body weight distributions were ob':" 

ta i ned from the 1i ve-,trapping program and from snap-trap censuses. 

Instantaneous relative growth rates were obtained from animals 9n 

I ive-trapping areas. 

3.4. I Body Weight Distributions 

Bi-weekly mean body weights of C. gapperi., M; pennsylvanicus 

and P. maniculatuscapturedon the eight study plots are shown in 

Figures 24-31. Because eachbr;"weekly sample is not indepeRdent of 

other samples (Le.,oneanimal may be included in several bi..",weekly 

means),differencesin bbdyweights (by species) between grids for 

male animals and female animals separately were compared using 

Friedman's two-way analysis of variance (Siegel 1956). 

Overall, body weights of male C. gapperi varied signifi

cantly among grids (X 4=17.02;N=8; K=8; O.05>p>O.02)-'--differences 

in the body weights of males on the Willow grid and Thickwoods cutl ine 

. grid accounted for most of the variance (animals on the Willow grid 
, 

were smaller than those on the Thickwoods cutline grid). Overall 

differences in the body weights of female C. gapperi were not signif

iCant (X 4=14.09; N=8; K=8; O.lO>p>O.05) but females on the Aspen and 

Tamarack grid were significantly smaller than those on the Thickwoods 

cutl ine grid. 

Male and female M. pennsylvaniaus showed highly significant 

differences in body weight among grids (for males,x4=41.4; N=8; K=7, 

p<O.OOI and for females, X2=28.6; N=8; K=6; p<O.OOI). Male M. pennsyl

vanicus on the Jack Pine grid were smaller than males on the Black 

spruce, Tamarack, Thickwoods cutl ine and Poplar Creek cutl ine grid. 

Males on the Aspen grid were smaller than males on the Tamarack, 
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ASPEN GR O· 
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Figure 24. Body weight distributions of males and females on the Aspen 
grid. (Mean body weights are indicated by the crossbars, ± 
1 S.E. by the enclosures and the range of values by the verti
cal 1 ines. Sample sizes for each mean are shown.) 
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Body weight distributions of males -.and females on the JClck pine 
grid. (J-1'ean body weights- are indicated by the crossb.ars, ± 1 S.E. 
by the enclosures and the range of values by the vertical 1 ines . 

. Sample sizes for each, mean are shown.) 
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Figure 26. Body weight distributions of males and females on the 
Willow grid. (Mean body weights are indicated by the 
crossbars t ± I 5.E. by the enclosures and the range of 
values by the vertical 1 ines. Sample sizes for each mean 
are indicated.) 
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Figure 27. Body weight distributions of males and females on the Balsam 
poplar grid. (Mean weights are indicated by the crossbars, 
± I S.E. by the enclosures and the range of values by the ver
tical I ines. Sample sizes for each mean are shown.) 
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Figure 28. Body weight distributions of males and females on the 

Poplar Creek cutl ine. (Mean body weights are indicated by 
the crossbars, ± 1 S.E. by the enclosures and the range of 
values by the vertical lines. Sample sizes for each mean 
mean are shown.) 



50 

40 

30 

-C) -..... 50 
:I: 

~40 
IoU 

~ 
30 

>-g.20 
m 

10 

40 

30 

20 

10 

66 

BLACK SPRUCE GRID 
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Figure 29. Body weight distributions of males and females on the Black 
spruce grid. (Mean body weights are indicated by the crossbars, 
± 1 S.E. by the enclosures and the range of values by the verti 
cal 1 ines. Sample sizes for each mea~ are shown.) 
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Figure 30. Body weight distributions of males and females on the Thickwoods 
cutline. (Mean body weights are indicated by the crossbars, 
± I S.E. by the enclosures and the range of values by the verti
cal I ines. Sample sizes for each mean are shown.) 
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TAMARACK GRID 
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Figure 31. Body weight distributions of males and females on the Tamarack · 
grid. (Mean body weights are indicated by the crossbars, 
± 1 S.E. by the enclosures and the range of values by the verti
call ines. Sample sizes for each mean are shown.) 



Thlckwoodscut line or Pop la rCreekcutline gr i d. Males .onthe 

Willow gridweresrna11er thanrtlelles .on the Poplar CreekcutLihe 

. FernaleM.pennsyZvani(JuB on the· Jack pine a.ndWill ow grids were 

smaller t\lan.fernaFes on the ThTckwoods cutlineand the Black spruce 

gri d. 

Overall, rnaleP. manicuZatus> showed no significant differ

ences in body weights (X2=9.3; N=6; K=5; O.lO>p>O.05) whereas female 

P. mani(JuZatus did show significant differences in body weight between 

grids (X 2=16.2; N=6; K=4; O.OI>p>O.OOI). Females on the Aspen grid were 

significantly smaller than females on either the Jack pine or Thick

woods cutl ine grid. 

3.4.2 Growth Rates 

Growth rates have been used as indices of condition in sev

era 1 species of Microtus and in C. gapperi (Krebs et al.1969; Krebs 

etal. 1973; Fuller 1977). For each sex and species on each study 

area, weight changes over a 4-week period were used to calculate 

regnes.sions of instantaneous relative growth rates versus body weights 

(Brody 1945). Animals that missed a trapping period or for which 

weights were not obtained within each 4-week interval were not included 

in the analysis for that period. Mean instantaneous relative growth 

rates have been expressed as the proportionate change per day for a 

standard 25 g mouse (Tables 12-14). 

Based on mean instantaneous growth rates for each month, 

all species on all grids showed very little change in body weight. 

Generally growth rates were highest in July-September and decl ined in 

October and November (very low increases in body weight, no change in 

body weight or negative growth rates were typical of all species in 

October and Novernber). Mean growth rates for males and for females 
were compared between grids for each species. Overall, there ~were no 

significant differences in growth rates between grids (Friedman1s two

way analysis of variance). 
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Table 12. Instantaneous relative growth rates of C.gapperi . . {A mean instantaneous growth rate 
[proport ionate increase/day} wasca I.cul ated for fi!achsex and species and is expressed as an 
adjusted mean growth rate ·for a hYpOthetical 25gstandard .animal.Samples s izes [N]and 
standard deviations [SO] are indicated.) 

. Gr id 

Aspen 

Jack pine 

Willow 

Balsam poplar 

Poplar Creek cutline 

Black spruce 

Thickwoods cutl ine 

Tamarack 

Period 1 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 
Sept. 10 

Ott. J a 
Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug . 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July II 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July II 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

Rate 

0.002 

0.006 

0.001 

-0.001 

~0.005 

0.001 

0.002 

-0.003 

0.003 

-0. 004 

-0.007 

0.006 

0.004 

-0.002 

-0.003 

-0.001 

0.000 

0.004 

-0. 002 

0.000 

0.005 

0.004 

0.002 

0.001 

0.001 

0.005 

0.002 

-0. 004 

-0. 002 

0. 006 

0. 004 

0.000 

0. 003 

-0. 003 

0.000 

0. 001 

-0.001 

-0. 001 

Midpoint of each 4-week period is indicated. 

0.006 

0.009 

0.004 

0;006 

0.004 

0.006 

0 •. 007 

0.007 

0.006 

0.005 

0.003 

0.003 

0.009 

0.006 

0.008 

O. OJ a 
0.009 

0.007 

0.006 

0.003 

0.010 

0.006 

0. 005 

0.005 

0.006 

o. all 
0.006 

0.005 

0. 006 

0.002 

0. 005 

0.004 

0. 004 

0. 004 

0. 004 

0. 007 

0.006 

0.005 

4 

8 

22 

46 

26 

5 
6 

13 

23 

14 

3 

5 
14 

31 

21 

29 

37 

60 

67 

28 

Rate 

0.018 

0.011 

-0.012 

-0.001 

-0.006 

0.013 

0.003 

0.001 

-0. 003 

0.000 

0.009 

0.000 

-0.004 

"0.004 

0.002 

-0.001 

0.000 

O. 000 

0.000 

no trapping in this period 

12 

23 

26 

9 

5 

16 

29 

36 

21 

I 

4 

10 

18 

8 

7 
15 

31 

43 

21 

0.002 

0.002 

-0. 003 

0.001 

0,005 

0.002 

-0. 000 

-0. 002 

-0. 001 

-0. 005 

0.001 

-0. 004 

0. 002 

0. 000 

0.001 

-0. 003 

-0. 002 

Femal es 

so 

O. all 

0.013 

0.007 

0.010 

0.004 

0.014 

0.008 

0.009 

0.008 

0.005 

0.017 

0.011 

0.006 

O. 004 

0.012 

0.009 

0.007 

0.006 

0.003 

0.008 

0.006 

0.005 

0.005 

0.016 

0.015 

O. 009 

O. 005 

o. 003 

0. 019 

0.013 

0.009 

0. 002 

0. 009 

0. 006 

o. 007 

o. 005 

N 

· 9 

6 

16 

42 

20 

3 
4 

7 
12 

6 

a 
3 

5 

12 

II 

29 

33 

45 

51 

28 

21 

31 

32 

10 

5 
12 

19 

14 

7 

I 

4 

6 

7 

4 

8 

31 

52 

26 



Tabl e . . 13. Instantan~ous relativegrowtl) rat~ofH; pennsyZvaniaus. 
[proportionateincrease/oay]wascalculat~dfor each sex .and· speciesa~dis 
adjusted mean growth rate for al)ypothetical 25 gstandarcl animal. Samples s 
standard deviations [SO] are ' indicated .. ) 

Grid 

Aspen 

Jack pine 

Willow 

Balsam poplar 

Poplar Creek cutline 

Black spruce 

Thickwoods cutl ine 

Tamarack 

Aug. 9 

Sept. 10 

Oct.. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 
Sept. 10 

Oct. 10 

Nov. 3 

July 1 I 

AlJg. 9 

Sept. 10 

' Oct. 10 

Nov. 3 

Ju I y 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

Rate 

0.018 

0.005 

0.011 

0.000 

-0.002 

0.002 

0.006 

0.004 

~O.OOI 

-0.007 

0.007 

0.005 

0.001 

-0.002 

-0.003 

0.009 

0.004 

-0.004 

0.001 

0.002 

0.002 

0.006 

-0.001 

0.001 

0.007 

0.006 

0.003 

-0.001 

0.000 

M i dpo i nt of each 4-week per i od is i nd i cated. 

Males 

' SO 

0.005 

0.006 

0.010 

0.007 

0.003 

0.009 

0.009 

0.007 

0.006 

0.005 

0.008 

0.007 

0.007 

0.006 

0.005 

0.012 

0.011 

0.009 

0.003 

0.004 

0.006 

0.007 

0.006 

0.005 

0 .. 011 

0.010 

0.008 

0.006 

0.006 

N 

2 

4 

2 

4 

o 

2 

1 

13 

10 

4 

9 

14 

31 

31 

19 

2 

1 

o 
I 

Rate' 

-a.003 

0.006 

0.029 

0.013 

0.009 

-0.005 

0.008 

0.006 

0.002 

-0.002 

-0.003 

no trapping in this period 

14 

29 

48 
25 

9 

31 

38 

26 

9 

7 
18 

38 

38 

14 

7 
26 

35 

28 
8 

0.002 

0.004 

-0.001 

-0.001 

0.003 

0.004 

0.004 

-0.001 

0.002 

0.005 

0.000 

0.003 

-0.001 

-0.003 

0.002 

0.004 

0.005 

0.000 

0.001 

Females 

0.004 

0.009 

0.018 

0.013 

0.012 

0.006 

0.012 

0.008 

0.010 

0.007 

0.007 

0.009 

0.006 

0.006 

0.006 

0.015 

0.018 

0.008 

0.008 

0.003 

0.013 

0.008 

0.008 

0.008 

0.004 

0.009 

0.010 

0.009 

0.008 

0.010 

N 

3 

o 

6 

6 

4 

o 

10 

20 

36 

30 

17 

2 

2 

2 

2 

2 

27 

56 

52 

22 

6 

20 

29 

16 

4 

11 

18 

38 

29 

10 

9 

28 

41 

36 

17 



Tab I e ' 14. Instantaneous · rei at i vegrowthrates of P. maniau}.atus. . (A mean ins'tantaneous growth rate 
[proportionate Increase/day] was calculated , for each sex and. species and is expressed a's an 
aqjusted mean growth rate ·fora hypothetical 25 .g standard animal : Samples .sizes. [N] and 
standard deviations [SO] are indicated.) 

Gr.id 

Aspen 

Jack pine 

Willow 

Balsam poplar 

Poplar Creek cutl ine 

Thickwoods cutline 

Tamarack 

Period! 

July II 

Aug. 9 

Sept. 10 

Oct. 10 

Nov . 3 

Ju I y 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 

Sept. 10 

Oct. 1 0 

Nov. 3 

Ju Iy 11 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July 11 

Aug. 9 
Sept. 10 

Oct. 10 

Nov. 3 

Jul y II 

Aug. 9 

Sept. 10 

Oct. 10 

Nov. 3 

July II 

Aug. 9 

Sept. 10 

Oc t. 10 

Nov. 3 

Rate 

0.004 

0.003 

0.001 

0.003 

0.001 

0.001 

0.003 

0.001 

0.003 

0.003 

0.001 

0.004 

0.000 

0.003 

0.004 

0.006 

0. 003 

-0.002 

0.000 

Midpoint of each 4-week period is indicated. 

Males 

SO 

0.016 

0.005 

0.005 

0.006 

0.005 

0.004 

0.005 

0.003 

0:004 

0.004 

0.004 

0.003 

0.000 

0.001 

0.009 

0.008 

0.006 

0.007 

0.002 

N 

1 

4 

10 

II 

5 

I 

2 

2 

2 

Rate , 

0.005 

0.005 

-0.004 

0.000 

-0.002 

0.007 

0.005 

0.002 

0.003 

no P. manieuZatus 

12 

20 

18 

11 

2 

0. 001 

-0.001 

0.004 

0.000 

no trapping in this period 

6 

13 

17 

o 

o 
3 
4 

4 

o 

13 

28 

27 

28 

3 

0.005 

0.002 

0.004 

0.002 

0.002 

-0.001 

no P. manieuZatus 

Females 

SO 

0.003 

0.005 

0.003 

0.002 

0.003 

0.009 

0.014 

0.005 

0.001 

0.010 

0.007 

0.006 

0.003 

0.006 

0.017 

0.006 

0.007 

-0.004 

6 

13 

II 

4 

4 

3 

5 

3 

3 

2 

24 

22 

IS 

9 

2 

2 

5 

o 

o 
o 

3 

o 

9 

17 

18 

25 

2 



3.4.3 Sum~ary; Condition 

Body weight and growth rates were used as i ndicesof nutr i

tiona l cond i t i on of smaIl rodents ;o!,! each study area. Comparisons of 

. the weightd i str ibutions of C, .. gapperi~ M. ;pennsy Zvanicusand P. mani 

cuZatus indicated that some populations weighed signif icantly more or 

less than other populations. Specifically: 

1. Male C. gapperi on the Thickwoods cutline grid were 

significantly larger than males on the Willow grid. 

Females on the Thickwoods cutline gr-id wer.e also 

larger than females on the Aspen and Tamarack grids~ 

2. Male M. pennsyZvanicus on the Jack pine, Aspen and 

Willow grids tended to be significantly smaller 

than those on the Poplar Creek cutllnegrid. Females 

on the Jack pine and Wlllow grids were smaller than 

females on the Thickwoods cutl ine and Black spruce 

gr ids. 

3. Weight distributions of male P. manicuZatus did not 

differ significantly between g~ids. Females on the 

Aspen grid, however, were smaller than those on the 

Jack pine and Thickwoods cutl ine grids. 

Differences in weight distributions suggest that populations in some 

areas are in poorer conditioh than populations in other areas. Mean 

instantaneous growth rates for male and female animals on each grid, 

however, did not differ significantly between grids for any of the 

major small rodent species. 

3.5 POPULATION LOSSES AND RECRUITMENT 

Changes in the populatiDn densities of small mammals within 

a habitat are the result of populations losses (mortal ity and emigra

tion) and recruitment (births and immigration). If population densi

ties are used as an index of habitat util ization, it is important to 

understand how these sources of population loss or recruitment affect 

population change (e.g . , are animals in a partic~lar habitat tran~ 

sient or resident animals?). Two indices of population loss and 
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recru i tmenthave been, used- ... . CUb f.,.weekly surv.i val and rec ruitment 

rates. Clnd{Z) the proportion of animals within each popuTationthQt 

is resident. 

3.5.1 Surv i va land Recrui tment Rates 

Minimum survival rates were calculated as the proportion 

of animals caught in trapping period (t+l; or later on the same grid) 

that were also caught in trapping period t. Minimumbi-weekly re

cruitment rates for each grid were calculated as the proportion of 

the MNA that were fi rst captured on each grid .du ri n9 that period. 

Minimum b i-week 1 y recruitment rates arid minimum bi-week1y survival 

rates for each species on the eight study plots are given in Appendix 

l6--an example of these trends in survival and recruitment rates is 

shown in Figure 32. 

The following overall trends were apparent: 

1. Survival of C. gapperi was consistently high but 

showed some variation. Recruitment was high in 

July and August, then generally decreased through

out September and October. Low recruitment rates 

were typical of all C.gapperi populations in late 

October-early November. 

2. Survival rates of M. pennsyZvanicus were usually 

high throughout the summer and fall. Survival 

rates of M. pennsyZvanicus on the Aspen, Jack pine, 

Wi.1low and Balsam poplar grids were quite variable 

. but were always moderate to high. Recruitment was 

generally moderate to high in July and August, then 

decreased throughout September to low levels in 

October. 

3. Recruitment rates of M. pennsyZvanicus on the 

Balsam poplar grid were atypical in that recruit

ment was quite low in July and August, then 

increased to high levels in October. 
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Figure 32. Bi - weekly estimates of minimum survival rates and minimum 
recruitment rates on the Poplar Creek cutl ine grid. 



3.5.2 

4. Survival rate,s of F. manic;ulcxtus populations were 

high on all grids througho~t July to mid-October. 

However, populations on the Bc:llsam poplCir, P()plar 

Creek cutline, Black spruce and Thickwoods cutline 

showed sharp dec:linesinsurvival in late October. 

Recruitment rates were moderate in July and early 

August but declined to low numbers by late. Septem

ber to early October. 

5.Recruitment rates of P. manic;ulatus on the Black 

spruce grid were atypical; recruitment rates in

creased in October. 

Resident and Transient Animals 

Animals that remained on a grid for a period of at least 

6 weeks (4 or more trapping periods) have been termed residents; 

those remaining on a grid less than six weeks were termed transients. 

Only animals tagged during or before the fourth from the last trap

ping period during the 1978 season were included in the analysis. 
, 

Animals that died in a trap were only included in the analysis if 

they had been present for four or more trapping periods. Because 

transient animals may disappear from a grid as a result of death or 

emigration, changes intheresident:transient ratio will reflect 

both changes in mortal ity and emigration. Although it is not possi

ble to differentiate between the effects of mortal ity and emigration 

on the residency ratio, this ratio will still reflect the rate of 

turn-over ·of animals in a population and will provide a comparative 

index of population stability between study areas. Low residency 

ratios indicate a high turn-over whereas high residency ratios 

reflect a slow turn-over of animals in a population. The numbers of 

residents and transients of each species on each study area are 

shown in Table 15. The proportions of resident and transient animals 

of each sex were compared using a Fisher exact test. Differences in 

the number of resident and transient male and female animals for each 



Table 15. Number of resident (R) and transient (T) animals on each of the eight study plots. 
(See text for definition of resident and transient animals.) 

Residencyl 
Area Seecies Males Females Total Ratio 

R T R T R T 

Aspen C. gappel"i 23 30 22 26 45 48 0.48 
M. pennsylvanieus 3 10 5 2 8 12 0.40 
P. manieulatus 9 5 II 8 20 13 0.6\ 

Jack pine C. gappel"i II 9 6 10 17 19 0.47 
M. pennsylvanieus 6 16 5 14 II 30 0.27 
P. manieulatus . I 3 6 I 7 4 0.64 

gapperi s.J 
Willow c. 14 12 5 3 19 15 0.56 ....... 

M. pennsylvanieus 26 34 26 20 52 54 0.49 

Balsam poplar C. gappevi 47 50 43 36 90 86 0.51 
M. pennsylvanieus 4 9 2 8 6 17 0.26 
P. maniculatus 14 " 22 9 36 20 0.64 

Poplar Creek cutline C. gapperi 14 28 19 35 33 63 0.34 
M. pennsylvanieus 35 60 45 30 80 90 0.47 
P. manieulatus 7 II 4 I " 12 0.48 

Black spruce C. gappel"i 22 14 II 10 33 24 0.58 
M. pennsylvanieus 25 30 19 14 44 44 0 .. 50 
P. manieulatus 2 I I I 3 2 0 .. 60 

Thickwoods cutl ine C. gappel"i 12 18 6 13 18 31 0.37 
M. pennsylvanieus 26 28 24 27 50 55 0.48 
P. manieulatus 15 13 13 6 28 19 0.60 

Tamarack C. gappel"i 30 25 25 18 5S 43 0.56 
M . . pennsylvanieus 20 43 26 38 46 81 0.36 

1. Proportion of all animals captured that were residents. 



species on e9chgr.id were not significant..,-the only exceptions to this 

this were M. pennsylvan-ic-us onthePoplar .Creekcutjinegrid (p= 

0.002) and on the Aspen grid (p=O.052). In both instances a higher 

proportion of females were resident animals. 

Differences between habitat types may directly orindi

rectly influence population structure. For e.xample, some habitats 

may support resident populations while other habitats may only .con

tain largely transient populations. Comparisons of the numbers of 

resident and transient animalson .each grid for each species showed 

the following trends: 

3.5.3 

1. The nLlmberof resident and transient C. gapperi 

differed significantly among habitats (X 2=22.49; 

.df~7; O.Ol>p>O.OOI)~ Residency ratios of popula~ 

tions on the Poplar Creek cutline and Thickwoods 

cut 1 i ne grids were low in compar i son to other 

areas, suggesting that thesepopulatJons were 

more transient than populations in mature 

forested areas. 

2. The number of resident and transientM. pennsyl

vanicusa I so differed between habitats (x2= 16.2 I ; 

df=7; O.05>p>O.02). Residency ratios indicated 

that populations on the Balsam poplar, Jack pine, 

Tamarack and Aspen grids had more transient 

animals than grids in the Willow, black spruce or 

naturally-revegetating areas. 

3. The number of resident and transient P. maniculatus 

was similar among areas (X2=J.92; df=]; O.98>p>O.95). 

Summary: Population Losses and Recruitment 

Survival rates of most populations of C. gapperi and M. 

pennsylvanicus on the eight study areas were generally moderate to 

high throughout the summer period then decl ined gradually through 
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the fall period. SurVivaL rates of P.mo:nicuZatusori most areas 

were hi gh throughout the summer and fall per iod--however, survival 

dropped sharply in late ()ctober. Most populations of all 

three speci~s showed moderate to good .recru tmentrates n July and 

August followed bya gradualdecl Ine in recruitment throughout 

September to low levels in October. M. pennsyZvanicus on the Balsam 

poplar grid and P. maniculatus on the Black spruce grid wereatypi

cal in that recruitment increased in the late fall. 

Residency ratios (proportion of animals captured that were 

residents) indicated that C. gapperi populations on the Poplar Creek 

cutl ine and the Thickwoods cutl ine grids were composed largely of 

transient animals. Similarly, M. pennsyZvanicus populations on the 

Balsam poplar and Jack pine grids were mostly transient animals. 

The number of resident animals and transient animals in populations 

of P. manicuZatus did not appear to differ significantly among the 

9ri ds. 

3.6 HAB ITAT USE 

Prel iminary analyses of small mammal distribution and 

abundance in relation to habitat types and vegetation structure have 
-

included analyses of correlation between specific habitat variables 

and small mammal abundance, comparisons of small mammal densities in 

natural habitats and naturally-revegetating grids, and comparison of 

snap-trap captures within habitats to habitat availability. Results 

of correlation analyses will be discussed in the final report, follow

ing the collection of a -more substantial data base. Prel iminary 

results of the latter two analyses follow. 

3.6. I Small Rodent Densities on Live-trapping Areas 

Indices of habitat use were obtained for each species on 

each area by calculating peak population densities. This of course 

assumes that local population densities are an adequate index of 

habitat use. Peak population densities for each species on each 

grid are shown in Table 16. 
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Table 16. Peak population densities (C:1nimals/ha) for each study area 

Grid Peak Dens it ies(an i mal s/ha) 1 

C. gapperi M. pennsyZvanicus P. manicuZatus . 

Aspen 84.0 14.8 27.2 

Jack pine 34.6 21.0 I L I 

Willow 48. 1 70.4 0.0 

Balsam poplar 116.0 9.9 48. I 

Popl ar Creek cutl i ne 73.2 154.9 25.4 

BI ack spruce 54.3 69. 1 6.2 

Th i ckwoods cutl ihe 35.2 101 .4 52.1 

Tamarack 84.0 96.3 0 

Based on a trapping grid size of 0.81 ha (except for thetwo cutUne 
grids which were 0.76 ha in size). 



C.gapperi were most abundant .. i nareas dominated . byba 1 sam 

poplar (Popu~us baZsamift?r.a), followed by tamarack forest (Laria; · 

laricina) , aspen-white sprUce forest (PopuZustrerrruZoidesandPicea 

glauco. respectively,oldernaturally revegetating areas, black spruce 

(Picea mariana) . wi llowscrub . (SczZixsp.), younger naturally revege

tati ng a reasarid jack pine (Pirzusbanksiana) forest. M.pennsylvani

cus were mostabur'ldant innaturally-revegetating areas followed by 

tamarack forest, wLllowscruband black spruce. Jack pine forest, 

aspen-white spruce forest and balsam poplar. woods were not heavily 

used by this species. P. manicuOlatus was most abundant in the young 

naturally--revegetating area and in balsam poplar forests. This 

spec i es was mode-rate1 y common in aspen"'whi te spruce forest and . i n 

the older naturally-revegetating area. Use of wi 110w scrub and Jack 

pine, black spruce, and tamarack forest by P. manicu;latus was limited. 

3.6 .. 2 Habi tat Use and Avai lab i 1 i ty 

Habitat use by small rodents in relation to habitat avai1-

abi1 ity was assessed using capture data and vegetation information 

fromsnap-t rap censuses. For each of the maJor spec i es of small 

rodents (C. gapperi., M. pennsyZvanicus and P. maniculatu$), the tota 1 

number captured in nine different types of tree cover (aspen, ba 1 sam · 

poplar, white spruce, black spruce, tamarack, balsam fir [Abies 

balsmnea], jack pine, birches [Betula sPP~J cand no trees) was deter

mined (Tables 17-19). The availability of each habitat type (as 

defined by the dominant tree cover) was determined by calculating 

the proportion of the 1235 habitat sampling points for snap-trap 

censuses (19 samp1 ing points per snap-trap line)~ represented by 

that cover type. A X2 test for goodness of fit indicated that a 

significantly disproportionate number of each of the three small 

rodent species were captured in areas dominated by certain tree 

species (C. gapperi: X2=170.6; df=8, p<O.OOl; N=805; M. pennsylvani

cus: X2=82.83; df=8; p<O.OOl; N=144). The results indicate that 

these small rodent species selected or avoided certain ~abitat types. 
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Tabl e 17. Occurrence of C.' gapperii n reI at i on to habitat types and 
relative habitat use (~sing the Bonferoni z stati~tic wiih~ 
95% confidence coeffi.cient). 

Tree Cover Type 

Trembl ing aspen 

Ba 1 sam pop 1 a r 

Whi te spruce 

Black spruce 

Tamarack 

Sa 1 sam fi r 

Jack pine 

Sirches 3 

No trees 

Total 

Proportion of 
All 

Habitats SampJed 1 

0.13 

0.03 

0.18 

0.29 

0.02 

0.08 

0; 14 

0.04 

0.09 

1. 00 

Number 
of 

Captures 

111 

29 

185 

182 

29 

88 

22 

81 

78 

805 

. Proport ion 
. of 

Total Captures 

0.14 

0.04 

0.23 

0.22 

0.04 

O. 11 

0.03 

0.10 

0.09 

1. 00 

Hab i tat 
Use 2 

0 

0 

+ 

0 

-I-

+ 

0 

The proportion of 1235 habitat sampl ing points represented by the tree 
cover type. 

2 

3 

Habitat use related to habitat availability: 
o use equivalent to availabil ity 

use significantly less than availabil ity 
+ use significantly more than availabil ity 

Includes Betula papyrifera, Betula neoalaskana and Betula occidentalis. 



Tabl e. 18. Occurrence of M. peimsylvani ous in relat ion to hab i taL types 
and relative habitat use (us i hg . the Bonferoni z statistic with . 
a 95 % confidence coeffi cient)'. 

Tree Cover Type Proportion of Number Proport ion Hab itat 
All of of Use 2 

Hab i tats Samp led 1 Captures Total Captures 

Tremb 1 i ng aspen o. 13 16 0.13 0 

Ba I sam poplar 0.03 0 0.00 1+ 

Whi te spruce 0.18 30 0.24 0 

Black spruce 0.29 13 0.10 

Tamarack 0.02 2 0.02 0 

Ba I sam fir 0.08 7 0.06 0 

Jack pine 0.14 2 0.02 

Birches 3 0.04 6 0.05 0 

No trees 0 . 09 47 0.38 + 

The proportion of 1235 habitat sampling points represented by the tree 
cover type. 

2 

3 

1+ 

Habitat use related to habitat availability: 

o use equivalent t6 availability 
use significantly less than availabil ity 

+ use significantly more than availabil ity 

Inc 1 udes Betula papyrifera~ Betula neoalaskana and Betula occidentaUs. 

Confidence interval cannot be calculated for a zero value. 

, 
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Table 19. Occurrence ofP. maniculatz~s in relation to habitat types and 
relative habitat use (using the Bonferoniz statistic .witha 
95% conf idence coeffi c i ent y. 

Tree Cover Type 

Tremb Ii ng aspen 

Ba 1 sam popl ar 

White spruce 

Bl ack spruce 

Tama rack 

Ba lsam fir 

Jack pine 

Birches 3 

No trees 

Proporti on of 
All 

Habitats Sampled 1 

o. 13 

0.03 

o. 18 

0.29 

0.02 

0.08 

0.14 

0.04 

0.09 

Number 
of 

Captures 

27 

12 

33 

3 

0 

16 

15 

18 

20 

Proport ion 
of 

Total Captures 

0.19 

0.08 

0.23 

0.02 

0.00 

O. 11 

0.10 

0.13 

0.14 

Hab i tat 
Use 2 . 

o 

o 

o 

4 

o 

o 

+ 

o 

1 .The ~roportjon of 1235 habitat sampling p6ints represented by the tree 
cover type. 

2 

4 

Habitat use related to habitat availability: 
o use equivalent to availabil ity 

use significantly less than availability 
+ use significantly more than availability 

Includes Betula papyrifera3 Betula neoalaskana and Betula occidentaUs. 

Confidence interval cannot be calculated for a zero value. 
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The specific habitat types that were selec:tedor avoided 

were det.ermi ned us ing (3 Bonferroniz statisti c (Neu et aZ. 1974) (a 

95%. confidence coefficient was used in all analyses). C. gapperi 

preferred areas dominated bywh ite spruce, balsam fi r or bi rches 
. . - . ' ," 

more than the rema i ni ng habi tat types and tended to avoi d black 

spruce and jack pine habitat (Table 17). M. pennsyZvanicus selected 

areas with no tree cover (e.g., grassland, marsh edges, clearings) 

and also tended to avoid black spruce and jack pine forests (Table 

18). Use of most habitats by P. manicuZatus was proportionate to 

their availabil ity--however, areas dominated by BetuZa spp. were 

selected over other habitats and black spruce areas were avoided 

(Table 19). 

3.6.3 Summary: Habitat Use 

Peak population densities on the eight I ive-trapping areas 

and the number of captures in nine different habitat types (as 

defined by the dominant tree species) were used as indices of habi

tat use. C. gapperi on 1 ive-trapping areas were most abundant in 

balsam poplar,tamarack and aspen-white spruce forest. C. gapperi 

captured in snap-t rap censuses showed sign i fi cant preferences for 
white spruce, balsam fir · and birch forests. M.penn/3yZ~anicuson 

1 ive .. trapping areas were "most abundant in the twonaturally-revege.,. 

tat ing s i tesand i ntamarackforest. Captures of M. pennsyZvariicus 

in snap censuses indicated this species occurred significant.lymbre 

often in areas with no tree cover. P. manicuZatus was moSt abundant 

in the younger · (more open) naturally revegetating area and was a 1 so 

abundant in the Ba 1 sam pop I a r plot. Snap-t rap captures of P. mani

cuZatus indicated that this species occurred in a number of habitats 

(in proportions roughly equivalent to habita.t availability). However, 

P. manicuZatus did show a preference for birch woods. 
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3 ~ 7 DENS lTV OF WOODY-:STEMMED PLANTS AND st~ALL MAMMAL DAMAGE 

Densities of trees and shrubs encountered in the vegeta

tion sampling plots on each grid . and levels of old and new small 

mammal damage (girdl ing and browing) for. each species are shown in 

Tables 20-27. No small rodent damage was recorded for any tree 

species on the Aspen, Jack pine, Balsam poplar, Poplar Creek cutl ine, 

or Thickwoods cut] ine grids. On the Willow grid, 40% of the B. 

gZanduZosa showed evidence of old Type 4 (75-100% of the stem cir

cumference was girdled) damage. In terms of all woody stems present, 

however, only 5% of the available stems were damaged. On the Black 

spruce grid, 10% ·of all L.ZaY'icina sampled showed evidence of new 

Type I damage (0-25% girdl ing). Ten percent of all P. tremuZoides 

sampled showed old Type I or Type 2 (25-50%girdl ing) girdling 

damage. These three types of damage represent a level of damage for 

all woody stems of 4%. One percent of all L. ·Zaricina sampled on 

the Tamarack grid were damaged (complete girdl ing or Type 5 damage)- .... 

this represents an overall level of damage of only 0.3%. It appears 

that small rodent girdling damage is a rare phenomena in natural 

forest habitats or in naturally revegetating areas. 



Table 20. Mean density of trees and shrubs and mean percentages of old and new small mammal damage on the Aspen grid. (Damage is expres sed 
as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Gr id Species 

Aspen PopuluB tremuloideB 

Picea glauca 

Pinus banksiana 

Salix spp. 

Betula glandulosa 

A lnuB spp. 

Amelanchier alnifolia 

PrunuB virginiana 

Rosa woodsii 

Betula pumila 

Densityl 

9083 

354 

62 

1479 

667 

854 

6604 

42 

1583 

21 

% Sap I I ngs Ne,wl y Damaged 

Glrdl ing Class 2 

2 3 5 

Density · ls expressed. as the mean number of stems/ha (based on 30 samp .les/grld). 

Girdling classes: J. 
2. 
3. 
4. 
5. 

0% < girdling 5 25% 
25% < girdling 5 50% 
50% < girdling ~ 75% 
75% < girdling < 100% 
girdling: 100%-

Hare · Damage % Sapl ings ~Id Damage 

Girdl ing C lass 2 

2 3 

trace 

5 

Hare Damaqe 

0 .5 

0·3 

L2 

O. I 

0.1 

0.2 



Table 21. Mean density of trees and shrubs and mean percentage of old and new small mammal damage on the Jack pine grid. (Damage is 
expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Grid Species Dens i ty 1 % Sap lings Newl y Damaged Hare Damage % Saplings Old Damage Hare Dama ge 

Gird Ii ng C I ass 2 Gird I i n9 C I a 5S 2 

2 3 5 2 3 

Jack pine Populu8 tl'eTnuloides 1354 o. I 

Pieea glauea 1125 0.0 

Salix spp •. 333 0.1 

Betula gZandulosa 21 
CO 
00 

Alnus spp. 125 0.2 

Amelanehiel' alnifolia 2342 trace J. 7 

Prunus pensylvaniea 21 ..: 

Rosa woodsii 7083 0.6 

Shepel'dia eanadensis 4437 0.1 trace 0.8 

Lonieera spp. 3333 0.0 

Symphoriearpos alba 3917 

Vibernwnedu le :3042 

Rubus melanola8iu8 21 

Density is expressed as the mean number of stems/ha (based on 30 samples/grid). 

Gi rdl ing classes: I. 0% < girdling < 25% -2. 25% < girdling ~ 50% 
3. 50% < girdl ing : 75% 
4. 75% < gi rdl ing ~ 100% 
5. girdl ing =100% 



Table 22. Mean density of trees and shrubs and mean percentages of old and new small mammal damage on the Wi 11 ow grid. (Damage is 

Grid 

expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Species Densityl % Saplings Newly Damaged 

Girdl ing Class 2 

2 3 5 

Hare Damage % Sapl ingsOld Damilge 

Gi rdli ng Class 2 

2 3 

Hare. Damage 

5 
----------------------~--------------~------------~------------------~----------~-----------------------

Wi Ilow Populus tremuloideB 333 

Populus baZsamifera 1f2 

Picea glauca 62 

Picea mariana B75 

Salix spp. 851f2 

Betula gZandulosa IlfoB 

Rosa woodsii 83 

Ribes hirteZlum/ 21 
oxycanthoideB 

Density Is expressed as the mean number of stems/hil (bilsed on 30 silmples/grid). 

Girdling clilsses: I. 
2. 
3. 
4. 
5. 

0% < girdling ~ 25% 
25%< girdling < 50% 
50% < ~irdllng ~ 75% 
75% < girdling S 100% 
gird I I ng = I 00% 

tuace trace 

trace trace 0.4 

O. I 

0.9 

6.3 



Tab Ie 23. Mean dens i ty of trees and shrubs and mean percentages of 01 d and new sma II mamma I damage on the Ba I sam popl a r gr i d . (Oarnage is 
expressed as the mean percentage of all stems c.ounted showing damage in the 30 sample plots per grid.) 

Grid Species Density) 

Balsam poplar Populus tremuZoides 500 

1062 Populus balsamifera 

Picea glauca 42 

Betula neoalaskana 21 

Alnus spp. 7771 

Rosa woodsii 4229 

Cornus stolonifera 5792 

Ribes hirtellum/ 4063 
oxycanthoides 

Symphoriaarp08 alba 1~58 

Vibernum edule 

Vibernum trilobum 

Rubus me lano lasiu8 

Ribes triste 

Ribee americanwlI 

2417 

458 

1398 

5500 

2208 

% Saplings Newl Damaged 

Girdl ing C ass 2 

2 3 4 5 

Density is expressed as the mean number of stemslh<l (based on 30 samples/grid). 

Girdling classes: I. 0% < glrdlihg < 25% 
2. 25% < girdling < 50% 
3. 50% < girdling < 75% 
4. 75% < gird! Ing < 100% 
5.girdl ing = 100%-

Hare Damage 

0.1 

trace 

0.1 

0.1 

0.9 

0.3 

% Sapl ings Old Damage 

Girdl ing Class 2 

2 3 4 

Hare Damage 

5 

0.1 

0.2 

4.0 

0 . 3 

1.2 

0.2 

trace 

0.1 

\D 
0 



Table 24. Mean density of trees and shrubs and mean percentages of old and new small mammal damage on the Poplar Creek cutl ine grid. 
(Damage is expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Grid 

Poplar Creek 
cutline 

Species Density! 

Populus tremuloides 271 

Populus balsamifera 1417 

Picea glauca 62 

Betula oecidentaUs · 21 

SaLix spp. 3396 

Alnus spp. 479 

Amelanchier alnifalia 83 

Rosa woodsii 6187 

Ribes hirtellum/ 83 
oxycanthaides 

Ribes americanum 62 

Shepherdia canadensis 42 

Lonicera spp. 104 

Symphoricarpo8 alba 125 

Vibernum tri lobum 1500 

Rubus melanoZasiu8 2771 

Ribes triste 583 

% Sap lings Newly Damaged 

Girdl ing Class 2 

2 3 4 5 

1 Density is expresse~ as the mean number ofstems/ha (based on 30 samples/grid). 

2 Girdling classes: I. 0%< girdling < 25% 
2. 25%< girdling ~ 50% 
3. 50% . < girdling < 100% 
4. G i rdli ng .. 100%-

Hare Damage % Saplings Old Damage liaTe Damage 

Gir.dl ing Class 2 

2 3 4 5 

trace 



Table 25. Mean density of trees a.nd shrubs and mean percentages of old and new small mammal damage on the BI.ack spruce grid. (Damage is 
expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Grid Species 

Black spruce Populus tremuloides 

Populus balsamifera 

Picea glauca 

Picea mariana 

Lari:r: larid na 

Betula,.neaolaskana 

Sali:r: spp. 

Betula glandulosa 

Rosa lJOodsi i 

Ribes itirtez.tum/ 
oxycanthoidea 

Shepitcrdia canadensis 

Ribes triste 

Dens ity! 

1583 

42 

1146 

1021 

729 

21 

1004 

1250 

3521 

21 

42 

146 

% Saplings Newly Damaged 

Girdling Class 2 

2 3 4 

trace trace 

0.1 trace 

5 

0.1 

Dens i ty is expressed as the mean number of stems/ha (based on 30 samples/gri d). 

Girdling classes: 1. 
2. 
3. 
4. 
5. 

0% < gIrdling < 25% 
25% < girdling ~ 50% 
50% < girdl Ing ~ 75% 
75% < girdling ~ 100% 
girdling = 100%-

Hare Damage % Sapllngs Old Damage 

Girdl ing Class~ 

2 3 4 5 

trace 0.1 0.1 trace 

0.2 

trace 

0.2 

0.3 

0.2 

trace 

Hare Damage 

1.0 

trace 

0.1 
\.0 
tv 

0.6 

1.2 

0.9 

0.2 



Tab Ie 26. Mean dens i ty of trees and shrubs and mean percentages of old and new sma" mamma I damage on the Th I ckwoods cut line gr i d. (Damage 
is expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Grid 

Thickwoods 
cut line 

Species 

Populus tremuloides 

Populus bal.samifera 

Abies balsamea 

Salix spp. 

Alnus spp. 

Rosa woodsii 

Ribes americanum 

Ribes melanolasius 

Ribes triste 

Densityl 

1396 

208 -

21 

60lt 

167 

8521 

21 

3083 

625 

% Saplings Newly Damaged 

Gird ling C I ass2 

2 3 5 

1 Density 15 expressed as the mean number of stems/ha (based on 30 sampleslgrid). 

2 Girdling classes: I. 
2. 
3. 
4. 
5. 

0% < girdling ~ 25% 
25% < girdling < 50% 
50% < girdling < 75% 
75% <g i rd Ii ng < 100% 
Girdling = 100%-

Hare Damage % Saplings Old Damage Hare. Damage 

Gird ling Cia 5 s 2 

2 3 4 5 · 



Table 27. Mean density of trees and shrubs and mean percentages of old and new small mammal damage on the Tamarack grid. (Damage is 
expressed as the mean percentage of all stems counted showing damage in the 30 sample plots per grid.) 

Grid Species Dens i tyl % Saplings Newly Damaged 

Girdling Class 2 

2 3 4 5 

Tamarack Poputus tremuZoides 1604 

Piaea mariana 2042 

Larix Zariaina 5667 

Abies baZsamea 21 

Betuta Ileoataskana 125 

SaUx spp. 4979 

Betuta gtandutosa 437 trace 

1 Density Is expressed as the mean number of stems/ha (based on 30 samples/grid). 

2 Girdling classes: J. 0% < girdling < 25% 
2. 25% < ~irdling ~ 50% 
3. 50% < girdling < 75% 
It. 75%< girdling ~ 100% 
5. Girdling- 100% 

Hare Damage 

0.3 

0.3 

2.7 

% Saplings Old Damage 

Girdling Class 2 

2 3 It 

trace trace 

trace 

Hare 'Darnage 

5 

0.6 

1.1 3. 6 

1. 5 

1 q. 4 

\C 
',1:-
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4. RESULTS: LEPUSAMERICANUS 

4.1 POPULAT I ON CHANGES 

Snowsho~ hare populat ions were .1 i ve-t rapped at b i ...,weekl y 

intervals to obtain estimates of populgtion density--I have used MNA 

estimates of population size (as previously described for small 

rodents). Because population estimates of L. americanus are subject 

to biases similar to those already described for small rodents, I 

again attempted to minimize these biases by (l) ensuring that each 

area was saturated with traps (i .e., by using a small inter-trap 

distance) and (2) by only using MNAestimates When the trappability 

exceeded 50%. 

4.1.1 Trappab iIi ty 

Estimates of trappabil ityw~re derived for snowshoe hares 

on the four snowshoe hare study plots to provide an indiCation of the 

reliabil ity of MNA estimates of population size. Minimum unweighted 

trappabilities were calculated for each population (using the formula 

already described for small rodents) for the summer period (30 June-

20 September) and the fall period (21 September-17 November). These 

are shown in Table 28. 

Estimates of trappabil ity for the total population always 

exceeded 50%--MNAestimates should consequently underestimate the 

trappable population size by acceptably small amounts. A.lthough the 

trappabil lty of male L.ameT'icanus on the Jack pine grid in the 

summer period was very low, this was based on a small sample (N=4). 

4.1.2 Changes in Population Size 

MNA estimates of population size for snowshoe hares on the 

four study plots are shown in Figure 33. Because young animals or 

trap-shy animals may be excluded from traps, MNA estimates apply only 

to the trappable population. Changes in the MNA estimates of the 

trappable population suggest several important trends: 



Table 28. Seasonal estimates of minimum unweighed trappability (MUT), 30 June-IS November 1978. 

SUMMER 00 JUNE-20 SEPT. ) FALL (21 SEPT. -15 NOV.) 

Gr i d Species MALES FEMALES MALES FEMALES 

MUT N MUT N TOTAL MUT N MUT N TOTAL 
\.0 
(J"\ 

Jackpine Grid L. americanus 25.0 4 91. 67 4 58·33 77.78 3 62.50 4 69.05 

Aspen Gr i d II 50.0 2 64.29 7 61 . 11 50.00 2 66.67 3 60.00 

Balsam Pop 1 ar II 71. 11 6 65.63 8 67.98 89.58 8 88.10 7 88 . .89 

Black Spruce II 79.25 20 60.65 18 70.44 64.86 16 96.67 14 79 . 10 
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L. americanus on the four study plots. (Open points 
indicate that the estimate is based only on the actual 
number of animals captured during that trapping period. 
The sol id points indicate the estimate is based on the 
MNA. ) 



4.2 

4.2. 1 

1. Snowshoe. hares were most abundant i nb lack spruce 

habitat followed by balsam poplar,aspen and jack 

. pine forest. 

2. Snowshoe. hare populations on the Jack pine, Aspen 

and Bal.sam poplar grids increased gradually over 

the summer, reaching a seasonal peak in late 

September to mid-October. These populations then 

decl inedthroughlate October and early November. 

3. The snowshoe hare population on the Black spruce 

grid increased rapidly from Jul.y to mid-August, 

then declined throughout the fall p~riod. 

4. Populations on the Black spruce grid declined 

over winter whereas populations on the Balsam 

poplar grid increased over winter. Populations 

on the Jack pine and Aspen grid showed 1 ittle 

change over winter. 

POPULATION STRUCTURE 

Age Distributions 

Two age classes of snowshoe hares were recognized, juven

iles and adults. Juveniles were defined as animals weighing less 

than 1100 g. Animals weighing more than 1100 g were defined as 

adults. Age distributions of snowshoe hares for each bi-weekly 

period on the four study areas are shown in Table 29. 

Most snowshoe hares on the Jack pine and Balsam poplar 

grids were adults. Few juveniles were captured on either grid. Con

versely, most snowshoe hares on the Aspen and Black spruce grids were 

juveniles. Notably, juveniles snowshoe hares were quite abundant 

throughout July and August on the Black spruce grid. Number of 

juveniles on the Aspen grid, however, were highest in late August to 

late September. 



Table 29. Age distribution of snowshoe hares (July-November 1978 and Ilarch 1979). (Adults rA] were animals weighing more than liDO g, 
juveniles [J] were animals weighing less than 1100 g.) 

Area 2 July 20 July i Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Oct. 9 Nov. 

A J' A J A J A J A J A J A J A J A J A J 

Jack pine o o 3 3 0 4 7 0 8 7 0 3 0 3 0 

Aspen o o 0 2 4 6 2 5 4 5 4 2 4 2 o 0 

Balsam poplar 5 3 2 3 4 9 0 5 3 '7 2 9 2 12 16 10 4 7 

Black spruce 2 14 3 17 7 16 II 14 16 17 17 II 22 9 20 8 20 7 14 7 

2 March 

A J 

o 

3 0 

18 0 

13 0 
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4 . 2.2 Sex Rat ios 

Sex ratios, expressed aS i the proportion ()f the total num

ber of animals of the appropriate class that were males, were calcu

lated for juveniles and for adult snowshoe hares. Sex ratios for 

each trapping period are shown in Table 30. In all cases, sex ratios 

did not~iffer sighiffcantly from 0.5 

4.3 REPRODUCTION 

Reproductive attributes of snowshoe hare populations on 

each of the study areas were assessed using information about exter

nal indices of reproduction that was gathered during live-trapping. 

Male hares captured on 1 ive-trapping plots were considered to be in 

breeding condition if their testes were scrotal. Females were con

sidered to be in breeding condition if their nipples were enlarged. 

Females were noted as being pregnant if the abdomen was obviously 

distended and/or if embryos were present (by palpation of the abdomen). 

The proportions of adult males and of adult females that were in 

breeding condition during each trapping period are shown in Table 31. 

Generally, most adult males were reproductively active up until mid

August and, by October, no males were in breeding condition. Moder

ate to high numbers of female snowshoe hares were inbreeding con

dition in July and August but by mid-September most females were no 

longer breeding. Females on the Black spruce grid were exceptional, 

however, in that some females were reproductively active until mid

October. One breeding female was also captured on the Jack pine 

grid in September. No obviously pregnant females were captured on 

the Jack pine,Aspen or Balsam poplar grids. One pregnant snowshoe 

hare was captured on the Black spruce grid in mid-August. 

4.4 DISTRIBUTION OF BODY WEIGHTS 

Body weight wa~ used as an index of nutritional condition 

(Table 32). Comparisons of the mean body weights of adult snowshoe 

hares and of juvenile snowshoe hares on each study area indicated 

that body weights of adult andjuv~rlile snowshoe hares did not differ 

significantly among the 4 study areas (Friedman's two-way analysis of 



Table 30. Sex ratios of juvenile (J) and adult (A) snowshoe hares on the four study areas. (Sex ratios are expressed as the proport ion of 
the animals of the appropriate age Class captured that were males. Sample sizes are identical to those shown in Table 29.) 

Grid 2 July 20 July 2 Aug. 16 Aug. 29 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Oct. 9 Nov. 2 Harch 

A J A J A J ·A J A J A J A J A J A J A J A J 

Jack pine 0.00 1. 00 0.67 0.00 0.67 0.25 1.00 0.43 0.50 1. 00 0.43 0·33 0.67 1·00 
.;... 

0 

Aspen ' 1.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.20 0.50 0.20 0.50 0.50 0.25 0.50 0. 00 0.50 0.67 

Ba 1 sam popl ar 0.50 0.00 0.50 0.00 0.67 0.33 0. 00 0.40 0.50 0. 54 0.50 0.44 1.00 0.50 0.50 0. 50 0·50 0.54 1.00 0.25 

Black spruce 0.00 0.29 0.67 0.53 0.57 -.56 0.54 0.64 0.38 0.53 0.53 0.54 0.41 0 . 56 0.45 0.50 0. 50 0.57 0.64 0. 43 0.62 



Table 31. Proportion of male and female adult L. americanu8 in breeding condition. (Numbers of each sex captured in each period are indicated . ) 

Sex Grid 2 July 20 JulX .2 Aug 16 Aug 28 Aug 16 Sept 26 Sept 16 Oct 27 Oct 9 Nov 

Prop N Prop N Prop N Prop N Prop N P.rop N Prop N Prop N Prop N Prop N 

Males Jack pine 0 0 0.50 2 0.00 1.00 0.00 3 0.25 " 0. 00 3 0 . 00 0.00 2 

Aspen 0 0 0 0 0. 50 2 0 0.00 2 0.00 2 0.00 0 

Balsam poplar 0 0 0 0.67 3 0.00 0.00 " 0;00 " 0 . 00 6 0.00 5 0.00 " 0 
N 

Black spruce 0 1.00 2 0.75 
(- " 0.33 2 0.00 6 0 . 00 9 0.00 9 0.00 9 0. 00 10 0.00 9 ' 

Females Jack pine 0 0 1.00 0 . 50 2 0.33 3 0.00 " 0.25 " 0.00 " 0.00 0.00 

Aspen 0 0 1.00 1.00 1.00 2 0 . 00 2 0.00 2 0. 00 2 0.00 3 0 

Balsam poplar 0.00 0.00 3 0.67 '3 0.17 6 0.33 3 0.00 3 0.20 5 0.00 6 0.00 5 0 . 00 5 

Black spruce 1.00 2 1.00 0. 67 3 0.60 5 0 . 30 10 0.13 8 0 . 31 13 0.09 11 0.00 10 0.00 5 



Table 32. Mean bi-weekly ~Ieightsof adult and juvenile snowshoe hares. (The mean weight and sample size are shown. The standard error 
of the mean is included in parentheseS.) 

Age Class Area 2 July 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Oct. 9 Nov. 2 March 

x N x N x N x N x N x N x N x N x N x N x N 

Adul ts Jack pine 0 1555 1350 3 1353 3 1423 4 1411 5 1436 8 1481 7 1370 2 1456 3 1490 
(270) (193 ) (£13 ) (66) ( 142) (150) (240) (76 ) 

Aspen 0 0 1150 1535 1441 4 JlI98 2 1328 4 1290 4 1228 4 0 1363 3 
( 125) (II ) (l5.) (108) (l8) (20) 

Ba 1 sam pop I a r 0 1708 3 1442 3 1361 9 1336 5 1332 7 1340 9 1365 12 1324 10 1319 7 1307 18 
(189) (255) (II I) (14]) (100) (94) (94) (106) ( 135) (101 ) 

Black spruce 0 1592 3 1347 5 1366 " 1314 16 1326 17 1388 22 1376 20 1353 23 1388 14 1345 13 
(382) (115) (232) (J 89) (129) (133) (129) (126) (114 ) (102 ) 0 

W 

Juven i I es Jack pine 195 0 1050 0 530 0 880 0 0 0 0 

Aspen 785 0 1025 398 2 561 6 894 5 910 5 1090 2 1065 2 0 0 
( 175) (120) (71 ) (0) (35) 

Ba I sam pop I a r 772 5 963 2 919 4 0 813 3 930 2 765 2 1019 6 927 3 90.0 0 
(34 ) (J 8) (263) ( 180) (J 06) (J 77) (51 ) (22) 

Black spruce 683 12 756 17 810 17 768 13 780 16 685 12 773 9 913 7 945 7 946 5 0 
(14]) (291) (209) (29]) (253 ) (191 ) (121 ) (66) (50) (83) 
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variance; for adults: 'x2=4.60; N=9; K=4; 0.30>p >0. 20 <;lnd for .juve-r . . .. .... . " . 

niles: X2=4.57:, Nr=7: K=3; 0.80> p> 0.70)~ Juveniles on the Jackpine 
grid were not included in the analysis because 6fthe high number 

of trapping periods on this area when no juveniles were captured. 

4.5 POPULATION LOSSES AND RECRUITMENT 

As a 1 ready discussed for sma 1'1 rOdents, it is important 

to understand how mortal ity, natality, emigrat ion and immigration 

affe~t population changes within ~ habitat, particularly if popula

tion densities are used as an index of habitat utilization. Analyses 

of survival and recruitment rates and an examination of the propor

tion of animals within each population that were resident were used 

as indices 6f these Sources of population loss and recruitment~ 

4.5. I Survival and Recruitment Rates 

Survival rates and recruitment rates were calculated 

accor ding to the methods already described for small rodents and are 

shown in Table 33. Total survival rates for L. americanus on the 

Jack pine grid were high throughout the summer and early ~all then 

decl ined slowly to moderately l()w rates in N()vember. Survival rates 

of snowshoe hares on the Aspen grid remained moderate throughout the 

summer and fall (except in early September when survival rose to 90%) 

whereas survival rates of snowshoe hares on the Balsam poplar and 

Black spruce grids remained high throughout the same period. Recruit

ment rates on all areas were moderate to high in August, declined in 

September and were low in October. 

4.5.2 Resident and Transient Animals 

The number of resident and transient animals i n each study 

population of snowshoe hares was determined using the criteria already 

described for small rodents. The numbers of resident and transient 

animals on each study area are shown in Table 34. Differences in the 

numbers of resident and transient male and female snowshoe hares on 



Ta ble 33. 

Grid Sex 

S 

Jack pine 

Males 

Females 

Tptal 0.00 

Aspen Males 0.00 1.00 

Females 0.00 I.QO 

Total 0.00 1.00 . 

Balsam poplar Males 0.33 0.00 

Fema I es 0.33 0.75 

Total 0.33- 0.60 

Black spruce Hales 1.00 0.73 

Females 0.75 0.44 

Total 0.81 9·60 
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Table 34. Numbers of resident (R) and transient (T) L. cunericanus 
on each study area. 

Grid 

Jack pine 

Aspen 

Balsalm poplar 

Black spruce 

Males 

R T 

2 5 

5 

7 5 

18 13 

Females Total 

R T R T 

3 3 5 8 

4 7 5 12 

9 6 14 13 

18 20 36 33 

1 Proportion of all animals captured that were residents. 

Residencyl 
Ratio 

0.38 

0.29 

0.52 

0.52 
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each grid were not significant. Compar.isonsofthetotal number of 

transient and resident animals oneach grid indicated that there 

were no significant inter-grid differences (X 2:;:3.33;df:;:6; 0.80>p> 

0.70). It would appear that most snowshoe hare populations are com

posed of approximately equal proportions of resident and transient 

animals. 

4.6 HABtTAT USE 

Indices of habitat use by L. americanus were obtained by 

comparing peak population densities on each study area. As discussed 

earl ier for small rodents, this assumes that population densities 

are an adequate index of habitat use. Peak population densities for 

snowshoe hare populations 011 the Jack pine, Aspen, Balsam poplar and 

Black spruce grids wer.el.8, 1.9, 3.6 and 7.9 hares/ha respectively. 

This suggests that L.americanus most commonly inhabit black spruce 

areas in the summer and fall periods, followed by balsam poplar, 

aspen and jack pine forests. Spring dens it ies on the four study 

areas (ear I y March) were 0.2, 0.5, 4.0 and 2.3 hares/ha respectively 

suggesting that balsam poplar habitat is used frequently throughout 

the yea r. 

4.7 DENSITY OF WOODY'-STEMMED PLANTS AND DAHAGE BY SNOWSHOE HARES 

Densities of trees and shrubs encountered on each study 

plot and I eve I s of 01 d and new sma 11 mamma 1 damage have a 1 ready been 

described for small rodents (Tables 20-27). New browsing of trees 

and shrubs was most common on the Tamarack grid (0.23% of all woody 

plants were browsed), fol lowed by Balsam poplar (0.10%), Black spruce 

(0.09%) and Jack pine (0.01%) grids. Trace levels of new girdl ing 

damage were observed on the Aspen and Willow grids. No woody-stemmed 

plants on the two cutl ine grids showed evidence of browsing by snow

shoe hares. Evidence of recent browsing was most frequently found on 

Salix spp.~ B. glandulosa~ R. melanolasius and L. Zaricina. Old 

browsing of trees and shrubs was also most common on the Tamarack grid 
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(2.3% of all woody stems< were damaged) followed by the Wi 11 ow(t. 7%), 

Jack p ioe (0.6%), B lack spruce (0.5%) , Sal sam poplar (0.3%) and Aspen 

(O.l%) grids. Again, no evidence of browsing of woody plants by 

snowshoe hares was found on the two cutlinegrids. Evidence of old 

snowshoe hare browse was most frequent on B. gZanduZosa, Salix spp. 

A. aZnifolia, L. Zaricina, S. canadensis and C. stoZonifera. 



5 . D1SCUSSjON 

5.1 LIM ITS OF THEANALYS I S 

The 5-month fie 1 d study of sma 11 mammal popu 1 at ions in 

natural habitats and in naturaU y revegetat i ngareas hasprov i ded 

detailed information on thedensity,population structure, reproduc

tion,nutritional condition,population losses and recruitment of 

C. gapperi" M. pennsyZvanicus" P. manicuZatus and L. americanus 

du~lng the summer and fall periods. The early spring to early summer 

period is an ext rerne1y important period of the year in terms of the 

demography (particularly reproduction) and nutritional conditions of 

small mammals (Fuller 1969; Keith and Winberg 1978; Green 1979a). 

Because small mammal populations have not yet been sampled during 

the spring period, full seasonal comparisons of population change, 

reproduction, recruitment (birth and immigration), population losses 

(death and emigration) and nutritional. condition are not possible. 

As a result, analyses of smal I mammal demographic data and habitat 

structure information presented in this report are preliminary in 

nature and conclusions based on these analyses are tentative. 

5.2 DEMOGRAPHIC TRENDS AND HABITAT USE 

5.2. I CZethrionomys gapperi 

The characteristics of C. gapperi populations in the six 

natural habitat and two naturally revegetating areas are shown in 

Table 35. On the ~asls of peak population densities on each study 

plot, the most heavily util ized habitats were mature balsam poplar 

forest, mixed aspen-white spruce forest and tamarack-black spruce bog. 

Snap-trap indices of habitat use, however, indicated that the propor

tion of C. gappeY"!: captured in areas dominated by balsam poplar, 

aspen or tamarack tree cover was equivalent to the availabil ity of 

that habitat type. Significantly greater proportions of the total 

number of C. gapperi captured were taken in areas dominated by white 

spruce, balsam fir or birch tree cover suggesting that C. gapperi 

prefer these habitats. 



Table 35. Population characteristics of C. gapperi on the eight study areas (July-November, 1978). 

Balsam Black Poplar Creek 
Characteristic Aspen Jack pine Willow Poplar Spruce Tamarack cutTine 

Population - increase to gradual gradual - increase to - increase to study moderate 
trends late Sept. , increase increase to high peak Sept. ; small increase to numbers in 

decrease in to late late ·Oct. in late dec I i.ne in high peak in summer, 
Oct. Oct. Sept., sma 11 Oct. Sept., small in fall. 

decl ine in decline in 
Oct. Oct. 

Peak density 84.0 34.6 48. I 116.0 54.3 84.0 73. 2 
(animals/ha) 

Predominant - SA & A in - A in July, - steady - A in July; - A in July; - mostly SA - mostly SA, 
age c1ass 1 summer. SA in Aug. Increase increase SA increase S.A some A. 

- SA in fall. - Oct. in SA in fa II. In fall • 

Sex rati0 2 - equal - equal - More males - equal - more males - more males - equal 

Cessation of 
breeding 3 

Males - late Aug. - mid-Aug. - late Aug. - mid- Oct. - late Aug. - late Aug. - late Aug. 
Females - late Sept. - late Sept. - late Oct. - mid-Sept. - late Sept. - late Sept. - late Sept. 

Pregnancy - no preg- - moderate - no preg- - low - no preg- - no . preg- - low 
rates nancies nancles nancies nancies 

Condition: 
Body Weight~ - smaller - average - smaller - average - average - smaller - average 

Survival - moderate - high - moderate - high - moderate - high - moderate 
to high increasing to high 

to high 

Recruitment - moderate - moderate; - mode.rate, - moderate '" high, steady - high, steady - moderate, 
to high decreasing decreasing decl ine to decl jne to steady 

in fall Oct. Oct. decline to 
late Sept. 

Res idency 
RatioS 

0.48 0.47 0.56 0.51 0.58 0.56 0.34 

1 J = juveni les; SA = sub-adults; A = adults. 

2 No sex rat 105 were sign If i cant Iy different from I: I but cons I s tent t rend.s in data. are i nd i cated. 

3 Dates shown are the last period of the summer/fall period in which at least 50% of the animals were bre.edlng. 

~ Based on comparisons of bi-weekly near body weight (Section 3.4.1). 
5 Number of resident animalsltotal number of animals. 

Thickwoods 
cut Hn·e 

small 
increase to 
early Aug., 
moderate 
numbers unt i , 
Oct. 

35.2 

-mostly SA 

- more males 

- mid-Sept. 0 
- late Sept. 

- no preg-
nancies 

- larger 

- moderate 
to high 

- high, steady 
decrease to 
Sept. 

0.37 
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The characteristics of C. gapperi populations in each habi

tat type will not he '· evaluated unUl a more compl ete data base has 

been obtained for the full early spring to early winter period. Pre-

1 iminary data (Table 35) suggestthatpopulatiohs ofC. gappeJ:?i in 

most mature forested areas are relatively stable (i.e., a highpropor

tion of resident animals) whereas popUlations on recently-disturbed 

but naturally-revegetati.ng .areasare more transient (i.e., a high 

proportionofanimal.s remained on the area for only 6 weeks or less). 

No clear trends in population structure, reproduction, condition, 

survival or recruitment were apparent between different habitat types. 

5.2.2 Microtus pennsyZvanicus 

The characteristics of M. pennsyZvanicus populations in 

each of the six natural habitat and two successional areas are summa

rized in Table 36. Based on comparisons of peak population densities 

on each grid, M. pennsyZvanicus most commonly utilized early succes~ 

siona! areas and tamarack forest. This agrees well with the results 

of snap-trap censuses which indicated that proportionately greater 

numbers of M. pennsyZvanicus were captured in areas lacking tree cover 

(e.g. ,grass meadows, marsh areas,edges of water courses or water

bodies, willow scrub) than would be expected according to habitat 

availabil ity. However, snap-trap indices , of habitat use did not 

indicate a preference for tamarack habitat. 

Populations in black spruce forest, willow scrub and early 

successional areas (i.e., the two cutline grids) had the highest pro

portions of resident animals. PopulatJons in balsam poplar and jack 

pine forests, however, were composed largely of transient animals; 

More detailed analyses will be conducted following the collection of 

a more substantial data base in 1979. 

5.2.3 Peromyscus manicuZatus 

The characteristics of P. manicuZatus populations on each 

of the eight study areas are shown in Table 37. The highest densities 



Table .16. Population characteristic5 of M. permsylvaniaulJ on the eight study area5(July-November, 1978). 

Ba 1 sail! Black Poplar Creek 
Characterislic ASPen Jack pine \III low Poplar Spruce Tamarack cutl ine 

Pupulal iun low low - increase to low rapid steady rapid 
trends numbers numbers, early Sept. , nUlllbers increase increase increase 

sliiall small fa II to mld- to moderate to high 
peak in decline Aug. , peak in numbers in 
late Aug. decline to early Sept. , early Sept., 

Oct. rapid small 
dec I inc in dec I inc in 
Oct. Oct. 

Peak density 14.8 21.0 70.4 9.9 69. I 96.3 154.9 
(animals/ha) 

Predominant - 10.'/ - J & A in - mixed in - mostly A. - mixed in - mostly A. - Increasing 
aye class 1 numbers July July; July; A. 

of all J & SA in increase mostly A In 
age fall in SA. fa II. 
c I·asses 

Sex ratio' - equal - equal - equal ~ equal - nlOre ·males - more - equal 
females 

Cessat ion of 
breeding' 

Males - mid-Sept. - late Aug. - mid-Aug. - mid-Sept. - late Aug. - late Aug. - late Aug. 
Females - late Sept. - Illi d- Sept. - mi d-Sept. - mid-Aug. - mid-Sept. - mid-Aug. - late Aug. 

(mid-Sept. ) 

Pregnancy - no preg- - no preg- - nlOderate - moderate - high - low - low 
rates nancies nafJcies to low 

Cond i t ion: 
Body \leight" sma II er smaller - smaller - average larger larger larger 

Survival - moderate - nlOderate - moderate - high but - high but - moderate - high 
increasing variable variable to high 
to high 

Rccrui tment - moderate - IllOderate - high, - moderate - high In - high, - steady 
to low to high in decreasing increasing Aug. , decl ining dec line 

Aug. ,low to low in In fall . decl ine to Sept. to Sept. 
in fa II. Sept. to low 

leve I s in 
Sept. 

Residency O.~O 0.27 0.49 0 . 26 0.50 0.36 0.47 
Rat i 0 5 

J = juveni le 5; SA = , ub-auults; A = adults. 

2 No sex ratios were significantly different from 1:1 but consistent trends In data are Ind cated. 

j Oates shown arc the 1,1St period of the ·summerf(all period In which at Icast50:tof the an mals were breeding. 

" Based on comparison s of bl-weekly near body weight (Section 3.4.1). 

5 Number of resident anim<lls/total number of animals. 

Thickwoods 
cutl ine 

rapid 
incre ase 
to high 
peak in 
early Sept ., 
decl inc in 
Oct. 

IOl.'j 

- mostly A In 
July; 
SA & A in 
fall. 

- equal 

N 

- late Aug. 
- late Sept. 

- low 

larger 

- high 

- moderate 
to low 

O. ~8 



Table 37. Population characteristics of 1'.mmticulatlw on the el!lht study area!. (July-!lovemher, 1978). 

Characteristic 

Population 
trends 

Peak dens i ty 
(animals/ha) 

Predominant 
age class l 

Sex rat i 0' 

Cessa t i on of 
breeding' 

Males 
Ferna les 

Pregnancy 
rates 

Condition: 
Body Weight" 

Survival 

Recruitment 

Res Idency 
Ratio' 

Aspen 

- moderate 
increase 
to Aug., 
gradual 
decl ine 
to Oct. 

27.2 

- J & 511 in 
summer; 
511 in fall 

- more 
females 

Jack pine 

- low 
numbers 

II. I 

- low 
numbers 
of SA & A 

- more 
females 

- late lIug.(7) - no breeding 
- mid-Aug.(?) - no breeding 

- no preg
nancies 

- smaller 

- high 

- moderate; 
decl ined 
in Sept. 

0.61 

- no preg
nancies 

- larger 

- moderate 
to high 

- high In 
July, low 
In Aug. -
Oct . 

O.6~ 

1 J ~ juvenile.; SII. sub-adults; A. adult •. 

Wi 110\4 

- ~ captures 

0.0 

8015am Black 
Poplar Spruce Tamarack 

-small -10\'1 - no captures 
Increase numbers 
to early 
lIug., steady 
dec1 inc 
to Oct. 

48.1 6.2 0.0 

- mostly 511 

- equal 

- early lIug. 
- early lIug. 

- no preg
nancies 

- average 

- high, rapid 
decline 
In Oct. 

- low 

O.6~ 

- mostly SII: 
some II. 

- more mnlcs 

- no breeding 
- no breeding 

- no rreg
nancl es 

- (tvcraqc 

- high but 
V.lr lah Ie, 
rapid drop 
in Oct. 

- low to 
moderate 
Inllug. t 
5crt.. I'ncrease 
I n Oct. 

0.60 

, No sex ratio'; were -;iqnifi-cantly difrerent · from 1:1 ,but c()n~r~t-cnl trend,,; 'in d.')ta Arc 'indic,1tf"d'. 

Porlar C: r('('v 
cut Ii lIe 

- qradutll 

-

-

inc rca';(' 
to 1m.., 
peak in 
early Oct . , 
rapid 
declin e in 
late Oct. 

25.4 

most1y 511 

more 111.1 1 ("S 

- ea rly lIuQ . 
- no bre~ding 

- no preg
nflnc i es 

- 8Vpr.1qc 

- hiqh. 5ha~p 

drop in Oct. 

0. 1,8 

O .. lt('~ -;hn',·m iln" the 'I~,o;t r'rriodof th~ t;l.ll1un",,·/Ldl rH'ri~'rl in whir.h nf I(' .. ~I Sl),t. of th,.. :mhn.,I!". \ oJ l',,"' hf -(' f·,_l i 1lfl . 

• Based on comparisons of lil"weekly near body weight (Section 3.~.1). 

5 Number of resident anlmals/total number of animals ; 

Tid CkvJ( HHi', 

cut I inc 

- moderat(! 
numher,,; 
~II - S.Unlmcr 

and fa II , 
rapid 
decl inc 
in Oct. 

52 . I 

- mostl r 511; 
some II. 

- more mtlre~ 

- mid-July 
- mid-llug. 

- moderate 
tolOl~ 

- larq(',r 

- hiqh, sharp 
drop in Ocl . 

- Illo'dt"'ratein 
July, low 
IIlJq. to Oct. 

0.60 
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of P. manicuZatuswere observed in young successional, balsam poplar, 

aspen and older successional habFtats. Snap-trap indices of habitat 

use indicated, however, that most habitats (with the exception of 

areas dominated by birches) were used to approximately the same ex

tent as would be expected on the basis of the avai1abil ity of habitat. 

This is in agreement with the well-described capabil ity of P. mani

cuZatus to adapt to a wide range of habitat conditions (Harris 1952; 

Klein 1960; Getz 1961; Wecker 1963; M1Closkey 1975; Deuser and 

Shugart 1978). Residency ratios were very similar in the six study 

areas supporting populations of P. manicuZatus--resident animals 

generally were more abundant than transient animals (the Poplar Creek 

cutl ine population was the only exception). 

5.2.4 Lepus americanus 

The characteristics ofL. americanus populations on each 

of the 4 study areas are summarized in Table 38. On the basis of 
i 

peak population densities, snowshoe hares most heavily utilized black 

spruce habitats in the summer and fall followed by balsam poplar, 

aspen and jack pine habitat. Peak spring densities, however, indica

ted snowshoe hares most commonly used balsam poplar habitat fol lowed 

by black spruce, aspen and jack pine forests. These shifts in den

sity may be the result of differential over-winter mortality in each 

habitat but may also reflect seasonal shifts in habitat use. Popula

tions on the Black spruce and Balsam poplar grids were composed of 

approximately equal numbers of resident and transient animals whereas 

the jack pine and aspen areas supported more transient populations. 

Further analyses of population characteristics within each habitat 

type will be conducted following the collection of detailed population 

data throughout the spring to winter period of 1979. 



Table 38. Population characteristics of L. americanu8 on the four study areas (July-"November, 1978). 

Character i st i c 

Population trends 

Peak population 
densities (hares/ha) 

Summer/Fall 
Spring , 

Predominant age class l 

Sex rati02 

Cessation of breeding 3 

Males 
Females 

Jack Pine 

moderate increase to 
Sept., decrease until 
Nov., low over
wintering population. 

1.8 
0.2 

- mostly adults 

- equal 

2 'Aug. 
- 16 Aug. 

Aspen 

- increase to August, 
high until,Oct., 
then decrease to 
Nov., low over-
wi nter i ng popu
lation. 

1.9 
0.5 

- mostly Juveniles in 
July & Aug. , 

- more adults in fall. 

- slight tendency 
towards more females 

- 28 Aug. 
- 28 Aug. 

Balsam poplar 

moderate increase to 
Oc t. ,dec Ii ne to Nov., 
increase over-winter. 

3·6 
4.0 

- mostly adults 

- slight tendency 
towards more females 

- 16 Aug. 
2 Aug. 

Black Spruce 

rapid increase in . July/ 
August, . fo II owed .by a 
steady decline to March. 

7.9 
2.3 

- mostly juveniles in 
July-Aug., more adults 
in fall. 

- sl .ighttendency 
towards more males 

2 Aug. 
- 16 Aug. 

Body weight -----------------------------·---no significant differences between habitats-------- .. ~--------------------

Survival - high in sUlTJller. - moderate -high - high 
decl ine in fall 

Recruitment - moderate in Aug. - high in July & Aug., - moderate in July & - moderate 
decline in fall. deCl ine in fall. Aug'-, decline in decl ine 

fall. 

Residency Ratio~ 0.38 0.29 0.52 0.52 

1 J = juveni les; SA = sub-adults; A = adults. 

2 No sex ratios were' significantly different from 1:1 but consistent trends in data are indicated . 

3 Oates shown are the last period of the summer/fall period , in which at least 50% of the animals were breeding. 

~ Based on comparisons of bi-weekly near body weight (Section 3.4. I). 

5 Number of resident animals/total number of animals. 

in July & Aug. 
in fall. 
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6. CONCLUSIONS 

The relatively short field $easonand the lack of complete 

seasonal information on changes in the demography and< habitat .use of 

small mammals preclude the formulation of f i nar conclusions at this 

~ta~e of the research program. 

Prel iminary analyses of live-trapping and snap-trapping 

data from natural areas and nc;lturallyrevegetating areas suggest: 

1. C. gapperi is most common in mature forested areas 

(specifically areas with white spruce, balsam fir, 

birch, balsam poplar or aspen tree cover). 

2. M. pennsy Zvanicus most commonly inhabits areas with 

1 ittle or no tree cover--both live-trapping and 

snap-trapping indices indicate that M. pennsy Z'

vanicus prefers successional areas or grass

dominated areas (e.g. willow scrub, grass meadows, 

marshes, edges of waterbodies). Tamarack-black 

spruce bog was also heavily used. 

3. P. manicuZatus was most abundant in balsam poplar, 

aspen and successional areas but generally showed 

no preferences for any particular habitat {except 

areas dominated by birches}. 

4. L. americanus was most numerous in black spruce 

forest in the summer and fal I followed by balsam 

poplar, aspen and jack pine forests. In the 

early spring, however, balsam poplar habitat was 

most heavily util ized. 

5. Data on other species of small mammals {red 

squirrels, flying s~uirrels, chipmunks, various 

species of small rodents and shrews} were insuffi

cient for determination of habitat preferences 

or analyses of population changes. 

Continued research in each study area, particularly in the early 

spring period, is required. 
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Appendix 1. Mean number of an .imals caught per 100 trap-nights. 

Mean Number per 100 Trap-nights 
. , '-, 

Area July TN August N October N 

z. hudsonieus 

AOSERP 0.11 ± 0.069 1748 0.15 ± 0.073 3231 0.0 0.0 1205 

Birch Mountain 0.0 0.0 862 

Muskeg Mountain 0.0 0.0 853 

Sandune O.Q O.Oi 1012 

All areas combined 0.08 ± 0.045 2610 0.12 ± 0.059 4084 0.0 0.0 1205 

E. minimus 

AOSERP 0.51 ± 0.226 1748 0.03 ± 0.038 3231 0.0 0.0 1205 

Birch Mountain 0.0 0.0 862 

Muskeg Mountain 0.12 ± 0.129 853 

Sandune 0.10 ± 0.098 1 1012 

All areiils combined 0.34 ± 0.152 2610 0.05 ± 0.040 4084 

P. intermedius 

AOSERP 0.0 0.0 1748 0.03 ± 0.030 3231 0.0 0, 0 1205 

Birch Mountain 0.23 ± 0.204 862 

Muskeg Mountain 0.0 0.0 853 

Sandune 0.0 0.0 1 1012 

All areas combined 0.08 ± 0.075 2610 0.02 ± 0. 024 4084 0.0 0.0 1205 

s. qinerius/hoyi 

AOSERP 0.11 ~ 0.132 1748 1. 80 ± 0.379 3231 2.24 ± 0.652 1205 

Birch Mountain 0.0 0.0 862 

Muskeg Mountain 1. 17 ± 0.612 853 

Sandune 0.30 ± 0.201 1 1012 

All areas combined 0.08 ± 0.084 2610 2.24 ± 0.652 1205 

s. arcticuslobscurus 

Birch Mountain 0.0 0.0 862 

Muskeg Mountain 0.0 0.0 853 

Sandune 0 . 0 0.0 1 1012 

All areas combined 0.0 0.0 2610 0. 02 ± 0.027 4084 0.08 ± 0.067 1205 

lRichardson Sand Dunes actually trapped 19-22 September. 



Appendix 2. Age distribution of sma II rodents on the Aspen grid. 

July 21 July 20 Aug, 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct. 16 Oct. 27 Nov . 9 

Sex Species J2 S3 A~ J S A J S A J S A J S A J S A J S A J S ' A J S A J S A 

Males ' c. gappePi ' 0 3 3 0 8 2 0 2 3 " 2 20 29 0 24 0 28 28 0 

M. pennsylvanicu8 I 0 I 3 0 2 0 2 0 2 3 0 0 0 2 0 0 0 N 

P. manicu latus 2 0 0 0 0 4 0 0 5 2 0 5 2 0 5 2 0 5 2 0 3 , 0 3 2 
w 

Females c. gappel'i 0 6 0 3 3 0 7 0 3 4 0 3 6 0 15 5 4 29 0 21 4 26 0 0 21 0 

M. pennsylvanicu8 0 0 0 0 0 2 0 0 3 I 0 0 2 2 2 I 0 2 0 0 3 0 0 0 0 0 0 2 0 

P. maniculatus 4 5 0 6 2 0 3 4 I 3 9 0 2 3 0 4 4 0 0 0 0 3 4 0 3 2 0 

IOate shown is the mid-point for that trapping period on the eight grids. 

2 J=Juven II e 

3S=Sub-adult 

4A=Adult 



Appendix 3. Age distribution of small rodents on the Jack pine gri.d. 

July 21 July 20 Aug. 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct. 16 Oct. 27 Nov. 9 

Sex Species J2 S3 A~ J S A J S A J S A J S A J S A J S A J S A J S A J S A 

Males C. gapperi 0 2 3 0 3 0 3 2 0 2 0 7 0 0 9 0 0 13 0 0 15 0 1 13 0 0 19 0 
N 
..t:-

M. pemu:!y ~ vaniclls 0 0 5 2 0 2 2 0 0 7 
'"' 

5 0 5 2 0 
'"' 

0 
'"' 

0 3 0 

P. maniculaLus 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 

Females C. gappe1'i 0 2 . I 0 

'"' 
0 2 3 0 0 

'"' 
0 2 0 6 2 0 5 3 6 0 10 0 8 

M. pennsyl.vanicus 0 0 2 3 0 3 
'"' 

0 5 3 1 2 5 0 3 3 2 2 
'"' 

0 1 0 0 

P. maniculatus 2 0 0 5 0' 0 0 

'"' 
0 2 0 0 0 0 0 0 2 0 0 2 0 0 2 0 

IOate shown is the mid-point for that trapping period on the eight grids. 

2J~Juvenile 

3S~Sub-adult 

'A=Adult 

= M; ,iliE 



Appendix 4. Age distribution of small rodents on the Willow grid . 

July 2' July 20 Aug. 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct. 16 Oct. 27 Nov; 9 

Sex Species J2 S3 AI> J S A J S A J S A J S A J S A J S A J S A J S A J S A 

Mal e s C. gapperi 0 2 I 0 4 0 0 5 0 5 I 1 13 0 16 0 16 I 0 23 0 22 I. N 
V1 

M. pennsy Zvanicus 3 0 10 6 7 4 3 8 5 5 9 2 2 8 4 5 11 4 3 14 7 0 9 6 17 7 6 13 

1'. manicuZatus No P. manicuZatus 

Females C. gapperi 0 0 2 0 0 0 0 1 2 0 2 2 0 3 0 0 4 0 8 2 0 12 2 0 10 

M. pennsylvanicus 6 7 2 0 9 5 3 7 4 3 7 5 12 8 8 10 4 1 21 4 2 10 2 7 II 4 10 10 3 

P. maniculatlw No P. manicuZatus 

'Oate shown is the mid-poin~ for that trapping period on the eight grids. 

2 J=Juven i Ie 

3S- Sub-adult 

"A=Adul t 



Appendix 5. Age distribution of small rodents on the Balsam poplar grid. 

July 21 July 20 Aug. 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct. 16 Oct. 27 Nov. 9 

Sex Species J2 53 A4 J S A J S A J S A J 5 A J S A J S A J 5 A J 5 A J S A 

Males C. gappel"i 2 4 10 13 14 0 17 9 2 22 9 34 5 42 2 43 2 0 36 2 0 39 2 0 37 0 N 
(]'\ 

M. pennsyZvanicu8 0 0 4 0 2 3 0 0 0 0 2 0 I 0 0 0 0 I 0 0 0 0 3 0 

P. maniculatus 2 7 3 6 3 0 8 2 0 10 2 0 10 2 0 12 2 0 7 I 0 3 4 3 2 0 0 3 

Females C. gapPe1'i 0 8 14 0 7 15 3 7 17 0 17 " 3 17 16 22 9 30 5 21 8 28 6 27 9 
\... 

M. pennsyZvanicus 0 0 3 0 0 2 0 0 2 0 0 2 0 3 2 0 2 0 0 0 0 1 0 3 I · 0 2 0 

P. manicuZatu8 0 10 4 2 13 4 4 12 2 10 2 3 II 2 8 2 9 0 5 0 0 9 0 0 0 

IOate shown is the mid-point for that trapping period on the eight grids. 

2J=Juveni Ie 

3S=5ub-adult 

"A=Adul t 



Appendix 6. Age 

Sex Species 

Males C. gapperi 

M. pennsylvanilcus 

P. manicu latus 

Females C. gppperi 

M. 

P. 

2J=Juveni Ie 

3S=Sub-adul t 

~A=Adult 



Appendix T. Age distribution of small rodents on the Black spruce grid . 

July 21 July 20 Aug. 2 Aug . 16 Aug. 28 Sept ; 16 Sept. 26 Oct. 16 Oct. 27 Nov. 9 

Sex Species J2 S3 A4 J S A J S A J S A J S A J S A J S A J S A J S A J S A 

Males C. gapperi 0 3 2 0 4 0 5 4 0 8 4 0 15 2 0 17 0 0 24 2 21 2 22 0 23 2 
N 
00 

M. pennsylvanicu3 0 7 0 0 6 4 5 7 12 10 9 8 13 13 0 5 15 2 22 0 7 10 W 3 2 5 

I'. manicuZatus 0 2 0 0 4 0 0 0 2 0 2 0 2 0 0 0 

Females C. aappel'i 0 0 0 3 2 4 0 4 4 0 9 4 I 7 4 0 10 2 2 7 1 0 10 2. 0 6 

M. pennsylvanicus 0 0 3 0 0 6 2 9 3 0 11 2 8 I I 3 6 9 6 12 4 3 2 6 3 4 

P. mani eulatus 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 2 0 0 0 

10ate shown is the mid-point for that trapping period on the eight grids. 

2J=Juvenile 

3S=o Sub-adult 

4A=Adult 



Appendix 8. Age distribution of small rodents on the Thickwoods cutline. 

July 21 July 20 Aug. 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct. 16 Oct. 27 Nov. 9 

Sex Species J2 S3 A4 J S A J S A J S A J S A J 5 A J 5 A J 5 A J S A J S A 

N 
Males C. gapperi 0 0 0 0 3 0 7 0 0 8 2 I 6 I II 2 0 6 2 " 0 0 16 0 0 10 0 '-" 

M. pennsy lva:nieus 0 0 4 0 0 10 0 0 6 2 4 10 8 9 10 4 16 16 0 9 14 0 6 15 0 9 11 0 12 8 

P. maniculatus 2 I 3 2 8 2 3 12 3 0 14 2 13 2 0 11 4 0 8 6 0 12 5 0 11 3 0 3 0 

Females C. gapperi 0 0 I 0 2 0 4 7 0 I 4 0 I 4 0 I 2 0 4 2 0 7 0 2 

M. pennsylvanicus 0 0 3 0 0 14 0 16 3 0 20 3 6 18 5 6 17 6 4 17 0 7 14 0 9 7 0 5 7 
P. maniclllatus 2 3 3 3 3 3 7 4 6 4 5 3 0 10 0 7 3 0 14 0 13 0 2 0 

lDate shown is the mid-point for that trapping period 011 the eight grids. 

2 J=Juven i Ie 

3S=Sub-adult 

"A=Adul t 

au Ci&&23 JAt.QM!!.!iiUi&S 1& .. ..-$.,$ 



Appendix 9. Age distribution of small rodents on the Tamarack grid. 

July 21 July 20 Aug. 2 Aug. 16 Aug. 28 Sept. 16 Sept. 26 Oct •. 16 Oct. 27 Nov. 9 

Sex Species J2 S3 A~ J S A J S A J S A J S A J S A J S A J 50 A J S A .J 5 A 

Males C. gappel'i 0 0 2 0 2 5 0 10 4 10 5 0 16 3 0 ·18 4 0 25 4 0 23 5 I 21 3 0 25 I 'W 

M. pennsy'tvaniaus 4 0< 4 7 8 8 14 6 14 4 13 4 II o· 7 
.0 

2 0 0 7 5 11 7 17 0 2 21 0 2 
'J 
1. ... maniauZatus No P. maniau'tatus 

Females C. gappel'i 0 3 I 0 2 0 2 4 0 5 I 0 15 4 0 17 2 25 5 0 31 4 15 4 0 28 I 

M. pennsyl.vaniaus 0 0 4 0 9 4 9 2 7 16 5 15 22 3 16 12 2 10 13 10 14 8 It 0 8 12 

P. maniaul.atus NoP. maniaul.atus 

IDate shown is the mid-point for that trapping period on the eight grids. 
2 J=Juven i Ie 

3S=Sub-adult 

~A=Adult 



Appendix 10. Proportion of male C. gappel'i that were i"n breeding condition. (Proportions of sub-adults and adults in breeding condition 
on each grid are indicated.) 

Age Class Gr i d 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 9 Nov ; 

Prop. N Prop. N Prop; N Prop. N Prop. N Prop. N Prop . N Prop . N Prop. ~ Prop. N 

Adu Its Aspen I .00 3 o. 50 2 I .00 2 I .00 1.00 2 0.00 0.00 0.00 o 

Jack pine 0.67 3 0.67 3 1.00 2 1.00 2 o o o o 

Willow o 1.00 o 1.00 1.00 o o 0.00 0.00 0.00 

Balsam poplar. 1.00 10 1.00 14 1.00 9 0 . 89 9 1.00 5 0.50 2 1.00 2 0.50 2 0 . 00 

Poplar Creek 1.00 0.50 2 0.50 2 0.00 2 0.00 2 0.00 2 0.00 

Black spruce 1.00 3 1.00 4 1.00 4 0.75 4 1.00 2 o 0.00 2 0.00 

Thickwoods o 1.00 o 1.00 2 t.no 0.50 2 0 . 00 2 o 

Tamarack 1.00 2 1.00 5 1.00 4 1.00 5 1.00 3 0.25 4 0.25 4 0.00 5 0.00 

x 0.95 21 0.80 30 1.0 22 0 . 88 26 0 . 94 16 0 . 27 II 0.23 13 0. 08 12 0>00 

Sub-adults Aspen 1.00 3 0.88 8 1.00 0 . 00 3 0.18 II 0.00 20 0.00 29 0.00 24 0.00 28 0.00 28 

Jack pine 0.50 2 1.00 0.67 3 0.00 2 0.29 7 0.22 9 0.00 13 0.00 15 0.00 13 0 . 00 19 

Willow o 0.50 2 0.50 4 0 . 20 5 0.20 5 0.00 13 0.00 16 0.00 16 0.00 23 0.00 22 

Balsam poplar 0.75 4 0.31 13 0.18 17 0.05 22 0 .. 06 34 0.00 42 0.00 43 0.00 36 0.00 39 0.00 37 

Poplar Creek 0.17 6 0 . 00 18 0.00 13 0.00 18 0.00 PI 0.00 13 0.00 10 0.00 7 

Black spruce 1.00 o 0.20 5 0.00 8 0.0015 0.0017 0.0024 0.0021 0 . 0522 0;0023 

Thickwoods o 0.00 3 0.00 7 0 . 00 8 · 0.00 6 0.00 II 0.00 6 0.00 11 0.00 16 0 . 00 10 

Tamarack o 0.00 2 0.10 10 0.00 10 0.00 l' 0.00 18 0.00 25 0.00 . 23 0.00 21 0 . 00 25 

x 0.71 7 0.62 21 0.19 53 0.03 76 0 . 07 107 0.02 148 0.001.70 0.00 159 0.00 In 0 . 00 171 

The mid-point of each trapping period is indicated . 



Appendix II. Proportions of female C. gapperi that were in breeding condition. (Proportions of sub-adults and adults in breeding 
condition on each grid are indicated.) 

Age Class Grid 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept . 26 Sept. 16 Oct. 27 Dc t. 9 Nov. 

Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N 

Adu Its Aspen 1. 00 1.00 30.867 0.754 0.6761.0051.00 0.25 4 a o 

Jack pine 1.00 1.004 1.0030.754 1.00 21.0021.0030.00 0.00 0.00 

Willow 1.00 0.50 2 o 0.50 2 0.50 2 o 1.00 0.50 2 0.50 2 0.00 

Balsam poplar 0.86 14 0.53 15 0.83 17 0.90 1\ 0.69 16 0.18 9 0.40 5 0.25 8 0.17 6 0.\1 9 

Poplar Creek ,0.80 5 0.50 10 0.88 8 0.60 5 0.50 4 0.20 5 0.67 3 o 

Black spruce o 1.00 3 1.00 4 1.00 4 0.75 4 0.75 4 0.00 2 0.00 0.00 2 0.00 

Thickwoods 0.00 1.00 0.50 2 1,00 7 1.00 4 0.75 4 0.50 2 0,00 2 0.00 0.00 

Tamarack I. 00 0.50 2 0.75 4 1.00 0.75 4 \.00 2 0.60 5 0.25 4 0.25 4 0.00 

x 0.89 18 0.70 30 0.83 42 0,79 43 0.83 42' 0.81 31 0.57 23 0.22 27 0.26 19 0.07 14 

Sub-adults Aspen 0.84 6 0.67 3 1.00 0.67 3 0.33 3 0.20 IS 0.07 29 0.05 21 0.04 26 0.00 21 

Jack pine 1.00 2 o 1.00 2 o 0.00 0.17 6 0.00 5 0.00 6 0.00· 10 0.13 8 

Willow o o o 0.00 0.00 2 0.00 3 0.00 4 0.00 8 0.00 12 O.~O 10 

Balsam poplar 0.75 8 0.43 7 0.14 7 0.06 17 0.06 17 0.05 22 0.17 30 0.00 21 0.00 28 0.00 27 

Poplar creek 0.00 5 0.05 21 0.06 17 0.09 23 0.00 13 0.00 14 0.00 IS 0.00 II 

Black spruce 0.00 0.00 0.50 2 0.00 4 0.11 9 0.00 7 0.00 10 0.00 7 0.00 10 0.00 6 

Thickwoods 0.00 0.00 0.00 0.25 4 0.00 0.00 0.00 0.00 If 0.00 8 0.00 2 

Tamarack 0.00 3 1.00 0.50 2 0.00 5 0.00 IS 0.00 17 0.00 25 0.00 31 0;00 25 o.no 28 

x 0.62 21 0.46 13 0.30 20 0.09 55 0.06 65 0.07 94 0.96 117 0.01 112 0.01 133 0.01 113 

The mid-point of each trapping period is indicated. 

'Zl&lZtMii fit = & 2.2 MUCk .4U£SAZ&.!£W4&iMCM!2U 

W 
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Appendix 12'. Pr-oporitions of male M. pennsyZvanicus that were in breeding condition. (Proportions of sub-adults and adults in breeding 
condition on each grid are indicated.) 

Age Class Gr id 2 July 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Oc t. 9Uov. 

Prop • . N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N' Prop. N Prop . N 

Adu Its Aspen 1.00 1.00 1.00 1. 00 I. 00 1.00 o o o 0.00 

Jack pine 0.80 5 0.50 2 1.00 o 1.00 o o o o o .' 

Wi Ilow 1.00 10 0.75 4 0.60 5 1.00 iO.25 4 0.00 4 0.14 7 0.00 6 0 . 00 7 0.00 

Balsam poplar 1.00 4 1.00 3 1.00 1.00 2 1.00 1.00 o 1.00 o o 

Poplar Creek 0.7512 0.81 11 0.5917 0.2128 0.0034 0; 0035 0.0032 0 . 0048 

BI~ck spruce 0.86 7 0.83 6 0.86 7 0.56 9 0.46 13 0.20 15 0.05 22 0.00 10 0.60 3 0.00 4 

Thickwoods 1.00 4 1.0010 1.00 6 0.8010 0.6010 0,1916 0.1414 0.0015 0.0011 0.00 8 

Tamarack 1.00 4 1.00 7 0.75 8 1 0.71 14 0.64 .14 0.12 17 0.14 21 0.00 1) 0 . 0011 0.00 7 

x 0.94 35 0.91 33 0.78 41 0.71 49 0.59 61 0.20 82 0.07 98 0.01 70 0.00 64 0,00 69 

Sub-adults Aspen o 1.00 3 1.00 o 0.00 2 0.00 0.00 3 0.00 0 . 00 . 2 o 

Jack pine o o o 0.00 0.00 0'.00 5 0.00 2 0.00 4 0.00 0 . 00 

Wi 110w o 0.29 7 0.25 8 0 . 22 9 0.13 8 0.0011 0.0014 0.00 9 0.00170.0013 

Balsam poplar o 0.00 2 o o 0 . 60 0.00 o o o 0 . 00 3. 

Poplar Creek 0.0911 0.00 5 0.00 70.003 0.00 1 0.00 30.00 3 0 . 00 4 

Black spruce 1.00 o 0.20 5 0.00 10 0.00 13. 0.00 5 0.00 2 0.00 7 0.00 10 0.00 ' 5 

Thickwoods o o o 0. 00 4 0 . 00 9 0.00 16 0.11 9 0.00 6 0.00 9 0 . 00' 12 

Tamarack o 0.75 4 0.00 7 0.00 8 0.00 II 0.00 7 0.00 2' 0 . 00 4 0 . 00 4 0.00 ' 2 

x I. 00 0 . 50 16 0.16 32 0.05 37 0.02 52 0.00 49 0.06 33 0.00 34 0.00 46 0 . 00 40 

w 
w 
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Appendix 14. Proportion of male P. maniaulatus that were in breeding condition. (Proportion of sub-adults and adults in breeding 
condition on each grid are indicated.) 

Grid 2 July 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Oct. 9 Nov. 

Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. 

Adu Its Aspen a a a a 0.50 2 0.00 2 0.00 2 0.00 2 O.~O 

Jack pine a o a 0.00 0.00 2 0.00 0.00 0.00 0.00 0.00 

Wi Ilow No P. maniaulatus 

Balsam poplar 1.00 3 0.67 3 0.50 2 0.00 2 0.00 2 0.00 2 0.00 0.00 4 0.00 2 ,. 0.00 3 

Poplar Creek 1.00 a a 0.00 0.00 4 0.00 4 0.00 5 

Black spruce a a a a 0.00 0.00 0.00 0.00 a 

Thickwoods 1.00 3 1.00 2 0.33 3 0.00 2 0.00 2 0.00 4 0.17 6 0.00 5 0~00 3 a 

Tamarack No P. maniculatus 

We ighted x 1.00 6 0.80 5 0.50 6 0.00 5 0.11 9 O. 00 I I O. 07 I 5 O. 00 17 o. 00 14 O. 00 6 

Sub-adults Aspen a 0.00 2 1.00' 0.00 4 0.00 5 0.00 5 0.00 5 o~oo 5 0.00 3 0.00 3 

Jack pine a 0.00 1.00 a a a a a a 0.00 

Willow No P. maniculatus 

Balsam poplar 0.00 7 0.17 6 0.13 8 0.00 10 0.00 10 0.00 12 0.00 7 0.00 3 0.00 3 a 

Poplar Creek 0.00 3 0.00 6 0.00 7 0.00 9 0.00 7 0.00 5 0.00 8 

Black spruce a a 0.50 2 0.00 4 0.00 0.00 2 0.00 2 a 

Thickwoods . 0.00 0.25 8 0.00 12 0.0714 0.00 13 0.0011 0.00 8 0.00 12 0.00 II 0.00 3 

Tama rack No P. manicu latus. 

Weighted x 0.00 8 0.18 17 0.15 27 0.03 38 0.00 36 0. 00 39 0.00 29 0.00 25 0.00 25 0.00 7 

W 
\.n 



Appendix 15. Proportion of female P. maniculatus that were in breeding condition. {Proportion of sub-adults and adults in breeding 
condition on each grid are indicated.} 

Age Class Grid 2 July 20 July 2 Aug. 16 Aug. 28 Aug. 16 Sept. 26 Sept. 16 Oct. 27 Dc 1. 9 Nov. 

Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop. N Prop~ N Prop. N Prop . N 

Adults Aspen o o o 1.00 o o o o o o 

Jack pine o o o 0.00 0.00 o o o o o 

Willow No P. manicuZatus 

Balsam poplar 0.50 4 0.50 4 1.00 0.00 2 0.50 2 0.00 1. 00 o o o 

Poplar Creek o o o o o o 

Black spruce o o o o o o o 

Thickwoods 0.33 3 1.00 3 1.00 4 0.50 4 0: 00 3 1.00 0.00 3 0.00 0.00 1 o 

Tamarack No P. maniculatus 

0.43 7 0.71 7 1.00 5 0.38 8 0.17 6 0.50 2 0.25 4 0.00 0.00 o 

Sub-adults Aspen 0 . 00 0.00 5 0.50 2 0.00 4 0.11 9 0.00 3 0.00 4 o 0.00 4 0.00 2 

Jack pine 0.00 0.00 2 0.20 5 0 . 00 0.00 4 0.00 2 0.00 0.00 2 1. 00 2 0.00 2 

Wi Ilow No P. maniculatuB 

Ba I sam pop I a rD. I 0 '0 0.08 I 3 0.00 I 2 0.00 10 0.00 II 0.008 0.00 9 0.00 5 0 . 00 9 0.00 

Poplar ' Creek 0.00 3 o 0.00 0.00 0.00 3 0.00 6 0.00 5 

Black spruce o o o o 0.00 0.00 2 0.00 2 0.00 

Thickwoods 0.00 0.00 3 0.14 7 0.006 0.00 5 O.~O 10 0.00 7 0.07 14 0.00. ' 13 0.00 2 

Tamarack No P. maniculatus 

0.07 LlJ O.olJ 23 0.10 29 0.00 21 0.03 31 0.00 26 0.00 300.olJ 0.00 7 



Appendix 16. Bi-weekly estimates of minimum survival rates (S) and recruitment rates (R) for males and females combined. 

Grid 

Aspen 

Jack pine 

Wi 110w 

Ba I s am pop I a r 

Species 20 July 

S R 

C. gapperi 0.62 0.69 

M. pennsylvaniaus 0.50 0.86 

P. manieulatus 0.00 1.00 

2 Aug. 

S R 

0.56 0.27 

0.51 0.20 

0.75 0.22 

16 Aug. 

S R 

0.92 0.50 

1. 00 0.75 

1.00 0.42 

29 Aug. 

S R 

0.89 0.44 

1.00 0.40 

0.88 0.42 

C. gapperi 0.75 0.33 0.67 0.60 0.92 0.00 0.82 0.60 

0.45 0.71 

0.86 0.43 

M. pennsylvanieus 0.43 0.70 0.70 0.50 0.69 0.25 

P. manieulatus 1.00 1.00 1.00 0.33 1.00 0.00 

C. gapperi 1.000.80 

M. pennsylvanieus 0.44 0.61 

0.60 0.50 

0.66 0.76 

C. gapperi 0.89 0.42 0.85 0.36 

M. pennsylvanieus 0.29 0.86 0.50 0.33 

P. maniaulatus 0.77 0.41 0.84 0.26 

0.80 0.66 

0.61 0.40 

0.70 0.50 

0.85 0.46 

0.80 O.~I 0.73 0.34 

1.00 0.25 0.67 0.33 

1.00 0.19 0.85 0.07 

16 Sept. 26 Sept. 

S R s R 

0.50 0.71 0.86 0.48 

0.58 ~000.86 0.50 

0.77 0.17 0.95 0.13 

0.79 0.41 

0.71 0.25 

0.56 0.00 

0.67 0.59 

0.83 0.26 

0.89 0.38 

0.56 0.31 

1.00 0.00 

0.94 0.27 

0.95 0.10 

16 Oct. 

s R 

0.72 0.14 

0. 70 0.00 

0.80 0.14 

0.75 0.26 

0.62 0.00 

1.00 0.00 

0.78 0.36 

0.81 0.07 

27 Oc t. 

s R · 

0.89 0.11 

0.57 0.00 

0. 88 0.00 

9 No\!. 

s R 

0 . 86 0.06 

0 . ]5 0. 33 

0.6] 0 .. 00 

0.88 0.200.81 0.25 

1.00 0.00 0.86 0.00 

0 . 75 0.00 1.00 0.25 

1.000.32 

0.94 0.19 

0.85 0.06 

0.72 0.12 

0.68 0.34 

0.67 0.57 

0.86 0.13 

0.91 0.2\ 0 ;76 0.13 0.910:11 0.7J 0.20 w 
-....J 

0.29 0.50 1.00 0.50 \.00 0.75 

0.85 0.10 0.73 0.00 0.73 0.00 

0.71 LOO 

0. 25 0 , 00 

Poplar Creek cutllne C. gapperi 0.68 0.76 

0.49 0.64 

0.75 0.71 

0.71 0.37 

0.78 0.57 

0.91 0.33 

0.61 0.42 

0.78 0.41 

0.85 0.36 

0.71 0.09 

0.75 0.37 

0.87 0.21 

0.85 0.06 

0.80 0.27 

0.880.27 

0.83 0 ; 12 

0.81 0.19 

0.72 0 . 28 

0.58 0.05 

0.65 0.35 

0.06 0.00 

Black spruce 

Thickwoods cutline 

Tamarack 

M. pennsylvaniaus 

P. maniaulatus 

C. gapperi 0.69 0.50 0.81 0.56 0.88 0. 45 0.97 0.40 0.80 0.24 0.85 0.29 0.68 0. 150.89 0.22 0.79 0. 09 

M. pennsylvaniaus 0.00 0.58 0.86 0.57 0.75 0.64 0.89 0.31 0.66 0.18 0.91 0.09 0.63 0.16 0 . 77 0,00 0.58 0.21 

P. manieulatus 0.00 0.00 0.00 1.0 1.00 0.50 0.75 0.00 0,00 0.33 1.00 0.20 1.00 0.00 0. 50 1.00 0.00 0.00 

C. gapperi 1 .00 1.00 

M. pemzsylvanieus 0.71 0.79 

P. maniaulatus 1.00 0.48 

C. gapperi 0.75 0.70 

M. pennsylvanieus 0.80 0.71 

0.63 0.80 

0.88 0.30 

0.91 0.53 

1.00 0.60 

0.70 0.55 

0.69 0.76 

0.82 0.46 

0. 84 0.04 

0.75 0.64 

0.78 0.58 

0.48 0.46 

0.90 0.41 

0.91 0.16 

1.00 0.55 

0.82 0.45 

0.61 0.47 

0.78 0.42 

0.88 0.08 

0.76 0.37 

0.60 0.37 

0.75 0.18 

0.74 0.16 

0.94 0.00 

0.94 0.40 

0.750.13 

0.88 0.39 

0; 73 0.14 

0.97 0.16 

0.87 0.14 

0 . 80 0.14 

0.86 0.33 0.40 0 .. 23 

0 ~80 0.D5 . 0.74 0.06 

0.91 0.00 0.17 0.00 

o. 78 o. I 3 o. 83 O. II 

0.78 0.11 0.67 0.03 



This material is provided under educational reproduction permissions 
included in Alberta Environment and Sustainable Resource 
Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
 
"The source of the materials is Alberta Environment and Sustainable 
Resource Development http://www.environment.gov.ab.ca/. The use 
of these materials by the end user is done without any affiliation with 
or endorsement by the Government of Alberta. Reliance upon the end 
user's use of these materials is at the risk of the end user. 

http://www.environment.alberta.ca/copyright.html
http://www.environment.gov.ab.ca/

	AOSERP LS 7.1.2 1979.pdf
	DOC001.1
	DOC001.2
	DOC001.3
	Licence



