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ABSTRACT

During the summer of 1982, trapping and vegetation

surveys were carried out on permanent study plots within 6

of 7 different types of plant communities within lhe

South-eastern Manitoba Taiga, which had been subjected to

fire in May of 1980. A unique feature of this study area

v¡as the existence of an I year pre-fire data base. A total

of f29 mammals, I23 of which are typified as "sma1l mammals"

were captured in 2100 trap nights. The number captured in

each plant community were as follows: Jack Pine Ridge 19,

A1der Jack Pine Ecotone 30, Alder Tamarack Bog 20, Jack Pine

Sand Plain 5, Black Spruce Bog 5, Aspen Upland 2I, Black

Spruce Tamarack Bog 29. Pre-fire small- mammal data for the

permaneRt study plots were available, and up to ten years of

data v¡ere used for cornparative evaluation of fire effects.

The effects of the fire vary according bo the severity of

the burn, but smaIl mammal population numbers and biomass

estimaLes for most plots increased the fall immediately

after Lhe burn, and then dropped in 1981. Specifically,

Clethrionomys gappe ri and Peromyscus maniculatus increaseC

with the fire, and Sorc4 cinereus continued to fluctuate.

Three growing seasons after the fire, population numbers and

biomass estimates have declined, but are equal to or above

1"11



minimum pre-fire levels. The effects of fire on other loca1

wildli.fe, such as ungulates, fur bearers, and birds are

discussed briefly.
CurrenL vegetation data were compared r^'ith pre-fire data

and some basic post-fire reproductive sLrategies were

observed. Pioneer or fugitive species v¡ith numerous

light-weight wind-disseminated seeds, oF those with

long-Iived seeds stored in soil seed banks, which grow and

mature rapidly were present. Frugivores are also suspected

to have been an agent of post-fire seed dispersal.
Vegetative reproduction Èhrough root sproutíng or suckering

was a dominant strategy observed on some plots. Relatively

slow growing, Iate maturing species with Iarger, heavier

seeds were also observed, and these are expected eventually

to regain their upper canopy status.
In an attempt to place a dollar value on the study area,

the user's willingness to pay for benefits from use of the

resources of the area, was combined with the potential
attainable revenue from exploitation of local resources.

The combined value is calculated to be in excess of $

597,208"93. Interest in timber resources 80 years hence

could present a conflict for land use management" It is
recommended that the Taiga Biological Station study area be

protected in its natural state, with controlled educational,

research, traditional, and recreational activities permit-

ted "
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I NTRODUCTT ON

Resources of the Taiga (Borea1 Forest) have been of use

to indigenous man for food and shelter since prehistoric

time. Only recently have these resources been utilized by

settlers for domestic use, and later for export. Access

costs to this largely remote area have inflated costs of

production such that they may have been prohibitive to large

scale industrial exploitation. Increasing demand for

natural resources has instigated an interest in Boreal

Forest resources such as timber, minerals, fish, and

wildIife, Only through a comprehensive ecosystem approach

to management can we prevent or at least minimize degrada-

tion of this area.

Fire is an intrinsic factor in the Taiga ecosystem and as

such iL merits examination" EarIy ín this century forest

fires became undesirable because of the "woeful wast,e"

(owigtrt 1918), and by 1930 fire suppression was widely used

to allow ecological succession to proceed to a climax stage

(wrigfrt and Heinselman 1973). More recently man has

reverted to the idea that fire is a valuable, and often

essential factor ín various ecosystems (wtrite L972, Viereck

1973, Wright and Heinselman 1973, Van Wagner and Methven

1980 ) " The val-ue of f ire in taiga ecosystems is not weII

documented, or understood.
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The Taiga Biological Station (teS) was created in

South-eastern Manitoba in I973, by the University of

Manitoba for the purpose of providing a site for biological

research, Leaching, and learning in a boreal setting.

Studies associated with rns have been conducted within an

area that Stardom (1977) originally designated as an

intensive study area for his research activities, (Figure 1)

which commenced in 1970. The size of the study area (31337

ha.) hras set to correspond with the home ranges of indige-

nous Iarge boreal animals including the locaI woodland

caribou (Rangifer tarandus caribou) herd. Studies on smalI

mammals, Iarger wil-dlife, and vegetation have been relative-

ly continuous since L972. A fire in the spring of 1980 t

which burned a total of 69 ,700 hectares ( 160 , 000 acres ) , r'ras

a cataclysmic event, but TBS continues to function as

intended. Permanent study plots in use before and after the

fire provide a valuable and unique opportunity to examine

fire effecLs, since prefire data are available for compari-

son with post-fire data at identical locations.

Various groups have an interest in the resources of the

area. Currently the University of Manitoba holds a cottage

Iease for the building site, but atternpts are being made to

secure a longer term ]ease ín order to facilitate longer

term research activities. lnterest in timber extraction has

declined sharply due to the fire, but other consumers such

as trappers, hunters, and recreationisLs use the area,



Fígure 1: The locatíon of the Taiga Biological Statíon study area.
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RESEARCH OBJECTTVES

The objective of the field portion of this study was to

examine the post-fire rehabilitation of habitat for wildlife

benefit, with particular reference to small mammal popula-

tions" To achieve this objective, efforts were expended (at

TBS) in order Èo:

i ) evaluate changes in small- mammal populations over

time, with the interjection of the 1980 fire, and

ii) assess vegetational changes in wildlife habitat due

to fire.
iii) A third objective was to consider management

implications of fire in the portion of the taiga

associated with TBS research interests" In

particular the intention vtas to examine f ire

induced changes in the value of local resources to

current and potenlial consumers of those resources.

4



METHODS

Study Area

Atl f ield work v¡as carr ied out at TBS ( 51o 05'N lat. ,

95o2'W long) from 25 May to 3 September 1982. Permanent

study ptots (0.¿ ha. or 1 acre) vrere established in 1972,

1973, and 1978 (eenny 1978, Raine unpubl. a ), and have been

in use almost continuously since that time, thus providing a

sound data base before the fire (1980) for .comparison with

posl-fire data. This feature is unique to the study area,

in that the study plots were established before a fire.

Seven different vegetation communities have been examined

(rigure 2). Included were (1) Jack Pine Ridge, (2) AIder

Jack Pine Ecotone, (3) Alder Tamarack Bog, (4) Jack Pine

Sand PIain, (5) Black Spruce Bog, (6) Aspen Upland, and (7\

Black Spruce Tamarack Bog. These communities represent the

types of habitat found in the taiga, but sampling efforts do

not reflect the actual proportions of each.

5



Fígure 2: Illustration of the l-ocatíon of specific study plots
within the study area.
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Collection of data

Smal1 manr:na1s

As in previous years, the 1982 small mammal data were

collected according to theremoval, methods of Pruitt (1968)"

The square study plots, 0.4 ha in size, are subdivided by a

10 x 10 grid indicated by wooden markers approximately 6.5

meters apart. Axes are labelled I to 10 and A lo J. One

hundred Schuyler and Museum Special traps were placed

alternately at stakes so that each was given equal presenta-

tion to the population being sampled. Traps were baited

once, with a mixture of rolled oats, peanut butter, raisins,
and bacon faL, and set for 3 nights. Traps were checked

each morning and trapped mammals were placed in individual
bags on which plot, grid co-ordinates, type of trap, and

brief notes on the specific trap site were recorded. This

information was later entered in the permanent TBS field
catalogues along with measurements of total length, Iength

of tail, hind foot, €âr from notch and weight. Sex and

reproductive state were also recorded, and skeletons were

retained and donated to the Manitoba Museum of Man and

Nature" Previous and current data were compared.



I
Habi tat

Any study of changes in animal population must consíder

the possible changes in habitat. Vegetation is a habitat

component most definitely affected by fire, hence an

extensj-ve vegetation survey was completed. AIl upper canopy

trees within the plot grids were charted on site. Notation

was made of the species and whether trees \.¡ere live or dead

was also indicated. The cover of young trees and shrubs

greater than 1 meter high was also sketched, where applica-

ble" Quadrat samples (I/4 n2 were used to estimate the

percentages of ground cover vegetation. Unpublished data

collected by Penny (fgZg) were used for pre-fire comparison.

Value to Users of the TBS Study Area

To assess the economic impact of the 1980 fire on the TBS

study area, âD attempt was made to define and quantify the

interest(s) different users may have in the area" A

modified Hotelling-Clawson model (Clawson and Knetch 1965)

was used to assess the concept of value to users as it
relates to the TBS study area and its intrinsic resources"

Current and potential revenue accruing to t.raditional users

was evaluated, as were the travel costs and other dollars
spent in utilizing the area and its resources.



RESUTTS AND ÐTSCUSSION

A total of I29 mammals, of which I23 are typified as

"smalf mammaIs", were captured during 2100 trap nights,

Table I summarizes the number of each species captured in

each habitat. The data for calculation of biomass estimates

for three years prior to the fire and for post-fire years

are available in the TBS field catalogue for comparison with

1982 data, and are found in Table 2.

Pre-fire (Penny 1-978) and post-fíre (1982) vegetation

data collection methods h'ere not identical, hence compari-

sons could be considered subjecLive. Systematic quadrat

sampling was used by Penny (fgZA) white I chose to do random

sampling. The most serious discrepancies in data compari-

sons would Iikely occur in plots on ecotones, where

inadvertant selective sampling could be most frequent. This

difference in methods limits quantitive analysis but a

qualítative examination of results is valid.
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Table 1: Snall rnanmal snaptrap results, from 300 trapnights in each
vegetation ccmmuníty

August 1982
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Table 2: Biomass estimates frcn smal1 mamrnal traP data, (grans)*
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There vras, and still is, a wide variation in physiograph-

ic and vegetative features of the specific study pIots,

which accounts for variation in fire behaviour, thus

different plots were subjected to varying fire intensities.
Therefore, the effects of fire differ for each pIot, hence I

will present and discuss the results from each plot

separately.

Jack Pine Ridqe

In 300 trap nights 19 small mammals were captured (fab1e

1). Figure 3 compares the number of captures for the three

most common species for the ten year period (1973 to 1982)

that this plot has been in use, Clethrionomys gapperi

(Red-back Vole) numbers increased in the fall immediately

after the fire, dropped to an all time low in 1981, then

returned to the 1978 pre-fire level by 1982. P . maniculatus

had not been trapped on this site prior to the fire. Seeds

are reported Lo be the preferred food of P . maniculatus

(ganfield I974, Everett et. a1.1978, Vaughan I979, Fox

1983), therefore the abundance of Jack Pine (pinus banksia-

na) seeds rel-eased by the fire probably induced lhe species

to invade the area. C. gapperi numbers for 1980 were not

above those previously recorded (I974) and could be due to

an upswing in the population, or to immigration" Wrigley
(1975) reported small- mammaLs survive major habitat

destructior due to fire by taking refuge in narrow bands of



Figure 3: Jack Pine Ridge, number of captures Per 100 trap nights,
for Ëhe most co[trnon species
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wet vegetation or cool burrows. The Black Spruce Bog

adjacent to the Jack Pine Ridge plot was also subjected to a

severe burn which left few if any food or cover resources

available to any species. The fire occurred early enough in

the 1980 season to allow regeneration of some vegetation.

The low spots on the ridge would collect moisture and

nutrients reÌeased by burning of organic matter. These

factors would promote vigorous regrowth of vegetation. This

new growth, available by the falI when trapping occurred,

provides food for C. qapperi, âfl omnivore with herbivorous

preferences (Banfield \974), Sorex cinereus (Masked Shrew)

numbers dropped in 1980 and again in 1981 but rebounded to

pre-fire levels in 1982.

SmalI mammal biomass increased immediately after the

fire, but declined sharply in the second post-fire year

(rigure 4). E. man iculatus which was not captured on this
site prior to the fire, shows a continuous post-fire
increase in biomass. Biomass estimates for C. gapperi and

q" g1_ne_reus., three years after the fire, for the Jack Pine

Ridge (rigure 4) are comparable to minimum pre-fire
est imates,

Upper canopy, and young tree and shrub layer are

illustrated by figures 5 and 5a" Trees burned beyond

recognition are indicated by a question mark. Ground cover

vegetation, summarized in Table 3, is found mostly in low

spots on the ridge, Pre-fire data indicate this studlz plot



Figure 4: Jack Pine Ridge, comparison of srnall mammal biomass
obtained from trap data available to date.(300 trap

estimates
night s )
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Figure 5: Jack Pine Rídge
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Table 3: Jac
krn

k.
2

Pine Ridge, ground cover vegetation determÍned fron
quadrats (n = 15)

Spec ies 7" Cover

Ceratadon Durpureus

Aralia hispída

EpilobÍun ansu s tif o1íum

Pþ1vt ríchum .g!.

Vacciníum spp. *

Popu lus tremu 1o id es

Marc hant ia po1 ha

Polygon-r¡gl c ilínod e

Pinus banksiana

Other species**

Lit ter
Fa11en dead trees

Charc oal

Bare rock

Bare soil

8.9

7.4

4.1

2.1

2.0

L.7

I.6

r.4

1.1

3.0

44.r'

3.3
a1z.J

15.5

0.7

* includes: V. augustlfolium and/or V. uryrtilloides

**includes: Carex epg. (2), Picia rnariana (0 .03% ) Ribe_s glandu losr¡m '
Rubus idaeus, Rubus chamaemorus Ledun o enland icum , Linnaea borealis,
ChÍmaphÍIa umbellata.
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had a fairly dense upper canopy of Pinus banksiana, Picea

mariena, (Black spruce), and Picea qlauca, (white spruce),

all of which was lost in the f i re. There vras a shrub layer

which covered approximately 5 percent of the plot, made up

of Ledum roenlandicum Arctostaphylos uva-ursi, Vaccinium

SÞ. 
'

Diervi 1]a lonicera Jun iperus SÞ. 
'

and Populus

tremuloides. Currently V . angustifolium (and,/or y.

myrtillodes) and P . tremuloides cover 2 .0, and I.7 percent

of the plot respectively. In 1976 herbaceous cover was less

than I percent f or each spec ies, 4 percent of t.he plot was

bare rock, 28 percent v¡as litter, and about 70 percent of

the ground cover is estimated to have been mosses and

lichens. This contrasts with current daLa which indicate
cover percentages of 15.5% bare rock, 48.22 litter,
Ceratadon purpureus 8.9 Z, and other mosses 3.7%. tichens

and former bryophyte species are absent. Dominant post-fire
colonizing species are C . purpureus, Epilobium an gust i fol i-
UD, and Polygonum cilinode.

Alder Jack Pine Ecotone

A total of 30 mammals (Table 1) v¡ere captured in 300 trap

nights. The number of captures over a nine year period are

compared in Figure 6, while Figure 7 shows sma1l mammal

biomass estimates since I977 
"

The numbers of S. cinereus and Microtus pennsylvanicus

(Meadow VoIe) remained steady the faLl after the fire. The

third year after the fire (1982) q . cinereus numbers



Figure 6: Alder Jack Pine Ecotone, number of captures per
100 trap nights, for the most conmon species.
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Figure 7: Alder Jack Pine Ecotone, comparison of smal1 mammal biomass
estinates obtained from trap data available to date (300 trap
nights) .

D

1

0.8

ali

E

ïo.
O

t
L
:,t
t:

:- O.
I

ir.
È_

c:
p

jo
¿

I

4J

I

Ii
I,I

tr
tr

o
73 74 75 76 /7 7i, 7e I,j g1 ç1 a

A
FIR E

a Sorex clnereus

ClethrÍonomys gapperi

Peromyscu s maniculatus

Microtus pennsylvanÍcus

a
t
o

tr All specíes comblned



23

increased beyond previously recorded leveIs. Banfield
(I974) indicates that populations of this species show

marked fluctuations from year to year. M . pqnnsylvanicus

has been absent from this plot since one year after the

fire. P . maniculatus , which was absent from this plot from

at least 1977, increased in number and in biomass immediate-

Iy following the fire but one year later dropped back to
minimum pre-fire revels and then showed a slight increase in
biomass for 1982. C. gapperi numbers and biomass also
increased immediately after the fire, but show a steady

post-fire decrease leaving the current population below

pre-fire minimum levels. Abundance of seeds and new growth

again are postulated to be instigators in the increasing
population of C . qaPPeri and P . maniculatus in the immediate

post-fire season. Blarina brevicauda (Short-tailed Shrew

r¡¡as captured twice on this plot. Four others were trapped

on other plots and all sites were relatively wet, as is to
be expect.ed from reported habitat preferences (Banfield

:-.974, Kitchings and Levy, 1981, Fox 1983). Ðueser and

Shugart (1979) reported that B . brevicauda was frequently
found on disturbed sites. During this study the moist fire
sites and the Aikens Lake road proved to be the disturbed
sites where this species was trapped.

Fire appears to have been less intense on this plot since

a few upper canopy trees (figure 8) have survived. The

young tree and shrub layer (rigure 8a) along the edge of the



Flgure 8: Alder Jack Pine Ecotone
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ploL adjacent to the Alder Tamarack Bog plot v¡as undoubtedly

moist enough to resist serious fire damage. These species,

and the Populus tremuloides and Diervilla Ionicera (table

4) on elevated areas of the plot are known to reproduce

vegetatively from roots which have not been destroyed by

fire (wrigtrt and Heinselmann I973, Carleton and Maycock

1980). Many herbaceous species are also common. Some of

the wind disseminated "fugitive" species are Epilobium

anqustifolium and Petasites palmatus (enf gren 1960, I974,

Norum 1979, Johnson 1981). A residual seed bank 1ikeIy

accounts for some of the plants dependenL on seeds for

reproduction (Johnson pers. comm.) Animal dispersal is

undoubtedly responsible for the presence of some species.

Aralia nudicaulis berries were observed in bear scats

adjacent to the Jack pine ridge p1ot. Small mammals often

eat Polyqonum spp., seeds (¡ohnson, Pruitt pers. comm.) A

third reproductive strategy is illustrated by Jack Pine and

Spruce which have larger, heavier seeds, relatively slow

growth and delayed reproduction (Johnson and Rowe f977).



labIe 4: Alder Ridge Ecotone, ground cover vegetation determined from
N nr quadrats (n 41).

Spec Íes 7" Cover

Ephílobiurn angu stífolium
Sphagnun sp.

other Bryophyts*

Vacc inlun SP . tk*

Diervílla lonicera
Rubus idaeus

Ledum g roenland icum

Cornus canadensis

Linnaea borealis
Clintonia borealis
Aralia nudÍcaulis
Fragaria virginiana
Polygonum cilinode
Vio.la sp.

Smílac írra trif olia
Lichen s

Ma ianthernu:n canad ense

Petasites palmatus

Populus treuruloides (seedling)

Pinus banksíana

Picea sp.

Cyperaceae

Other sPecies***
Lft ter

needle 1Ítter
fa1len dead trees
c harcoal

Tree root
Bare rock

Bare soil
l.la t er

8.5

7.8

7.3

4.3

4.2

3.8

3.8
2.8

2.5
aa

2.r
2.0

1.8

r.7
r.6
r .3
1.1

1.0

1.0

0.2

0.1

5.6

8.3

9.5
6.r
r.7
1.0
1.9
?q

0.7

1.9

*incLudes: Polytrichum :¿. r Mar_chaptia polvmorpha_'



Table 4 contfd

** Íncludes: V angu stlf olir¡n. and V. rovrtilloides.

*** fncludes. Vícia americana Galir.m borealet Rubus puvescens,
V. caes itosum Y . vitis-5!g¡]rr RÍbes tr-is_Èe, R. glandu losum
R. oxyacanthoídes, Equistem ¡l¡f. r Ara 1ia hispÍdgr Arctogta-
phylos uva-ursí, Campanu la rotundifolia Mitella nuda,
ChfnaphÍla umbeLLata, Pyrola minor, P. roÈundifolia var
americana Trfentalis borealis, Lycop odium spp. ¡ Alnus
crispa (seed ling), Betula sladulosa ( seed lÍng ) , Chamaeda-
phne calyculata, Potent il 1a parvÍf o1ía, Kalmia polifolia,
Salix s¿. (seedling Geranirn bicknellíi Oxycoccus
mÍc-rocarpus, Rhamus aInifol.i4, Þ v¡oodsií, Ca ltha
nolrrefric
¡/e4eee-¿vt Fot ent il- 1a lridêntâtâ^ Corvda 1ls sernpervírens.

)
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Alder Tamarack Boq

Twenty small mammals were trapped during the 300 trap

nights (Table 1). Figures 9 and 10 compare number of

captures per 100 trap nights, and biomass estimates,

respecLively, of small- mammal populations at this specific

site for the years from which data are available. c.

gapperi and S. cinereus populations show marked fluctuations
in number and in biomass, with peaks for both species in

1980, however these are not the maxima recorded for either
species. q. qapperi numbers and biomass show a steady

post-fire decline. Fluctuations are normal for these two

species (ganfield I974) and no definite effects of the fire
are apparent. Three M. pennsylvanicus were trapped on this
plot in 1979, and one ín 1980, but this species has not been

captured on any of the study plots since the year of the

fire. It is possible that this species $¡as not able to
withstand the post-fire competition for resources.

The 1982 biomass estimaLes for this plot (rigure 10) are

below pre-fire values. This is mosL probably due to the C.

gapperl c omponent of the population which was at an all time

low (rigure 9). E. maniculatus, a species rarely seen on

this plot, pFêfers habitat conditions drier than those

available within this plot (ganfield I974), Because of

their smaIl size, the high number of g. cinere!.rs captures

does not inflate t.he biomass values.



Figure 9: Alder Tamarack Bog, number of captures
for the most common species.

per 100 trap nights
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Figure 10: Alder Tamarack Bog, comparison of smal1 mammal biomass estimates
obtained from trap data available to dare (300 trap nights).
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and Betula

r canopy map is found in

glandulosa cover is dense
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Figure 11. A1nus crispa

and uniform throughout

the plot. Table 5 lists the ground cover vegetation of

which Sphagnum SP. r and Ledum roenlandicum are dominant.

There was no evidence visible in 1982 that this plot

suffered fire damage. Comparison of vegetation data show

relatively no change. The wet sphagnum/waler substrate and

late spring/ear!y summer favourable moisture conditions

would preclude fire in this type of habitat. This habitat

undoubtedly provides valuable refuge from fire and its

initiat after effects"



Figure l1: Alder Tamarack Bog -- Upper Canopy
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Note: The shrub layer on this plot consÍsts of a dense
uniform cover of Afnus crísPa and Betula
landulosa extendíng over the entire p1ot.
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Table 5: Alder Tamarack Bog, ground cover vegetation determined by
I ur2 quadraÈs (n = 14).

Spec Íes "/" Cover

Sphagnum !¿.

Ledun groenlandicum

Chama edaphne calycula ta

Snilacina trifolia

Carex spp. (3)

Líchen (s)

Viola spp. (2)

Trientalis borealis

Other spp.*

Litter
Needle litter
fallen dead trees
stumP

l,Ia ter

26 ,9

2r .7

9.5

5.9

3.8

1.8

1.3

1.0

,q

4.2

0.4

I.8
t,4

Ll,7

* includes: Betula glandulosa,
Kalmia polifolia,

Potentilla palustrís, Ri-bes g landulo sum,
Equi s e Ëurn -T-. ' Oxycoccu s microcarpus.
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Jack Pine Sand Plain

OnIy four B . maniculatus and one Tamiasciurus hudsonicus

(ned Squirrel) were captured in 300 trap nights. Compari-

sons, over time, of the number captured, and biomass

estimates are included in Figures 12 and 13, respectively.

P. maniculatus captures for 1980 doubled the previously

recorded maximum number, and biomass values increased

accordingly,, but by 1982 numbers fell back to pre-fire

levels. The increased avaitability of seed food due to the

fire-release of Jack Pine seeds again accounts for high

post-f ire E. maniculatus populat ions. I n t.he year of the

f ire C . gapperi and g. cinereus populations v¡ere similar to
previous years, and have not been trapped on this site in

post-fire years" Small mammal biomass estimates from 1982

are símilar to before fire esLimates, with P. maniculatus

populations showing a continuous declíne from the 1980

maximum. The T. hudsonicus captured on the edge of the

study plot, adjacent to an unburned patch of forest,

contributes to a three fold increase in biomass estimates

when all species are combined. Cover resources are Iimited

on this flat well draíned plot with relatively uniform and

sparse ground vegetation. This factor results in srnaller

populations of species dependent on cover for survival (fox

1983 ) .

The upper canopy map is shown in Figure 14 and the

negligible young tree and shub canopy higher than 1 meter in



Figure 12: Jack Pine Sand Plaín, number of capÈures per 100 trap nÍghts
for the mosË coxomon specíes.
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Fígure 13: Jack Pine Sand P1aín, comparison of small mammal biomass
esÈimates obtained from trap data available to date (300 trap
níghts) .
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Figure 14:

14az

Jack Pine Sand Plain -- Upper Canopy (UC¡

-- Young tree and shrub canopy (SC)
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Figure 14a. About one third of the upper canopy survived

the fire. There is a visible change in ground vegetation

(lteleher pers. comm) in that lichens and most mosses are now

absent" The only lichen species found in 1982 v¡ere on dead

branches that appear to be post-fire additions to the

litter. Table 6 summarizes the ground cover vegetation,

with the residual vaccin¡¡¡q "æ. being dominant. Apocynum

-ry. and several other species were quite likely present

before the fire. V" vitis-idaea and Ledum roenlandicum are

pre-fire species not recorded in 1982.



Table 6: Jack Plne Sand Plain, ground cover vegetatÍon determlned
from k ¡2 quadraÈs (¡ = 15)

Spec ies 7. Cover

Vacc inium gpl_. *

Apocynuur sp. (i)

Ma ianthernem canad ense

Li,chen (on litter)

Arc tostaphylos uva-uir s]-

Carex g¿.

Po lytrichum rP_.

Pinus banksiana

Other specíes**

Lít t er

Needle 1iÈter
fallen dead trees

c harc oa1

Bare Soil

17 .5

3.5

3.2

)\

2.r

L.4

1.0

0.5

1.9

8.1

32,7

6.3

2,8

r5.9

* includes: V. angustifoliurn and/ot V. nyrtilloides.

** íncludes: Cornl¡s canadgnsis, Llnnaea boreals, Potentilla tridentata
Chtnaphila umbe-llata, ep. r Galiu¡ boreale, Graminae
(t sp).
acaule.

Carnpanu La ro
So,l.idago

tund ifolia Lycopodiun -*-' Cypriped ium



BIack Spruce Boq

Productivity of this P

five smal] mammals were t
respect to number capture

compared with past data i
In the early 1970's the n

ranged from 3.3 to 5.3 pe

dramatically by 1977, and

the fire. P. maniculatus

40

Iot is usually relatively 1ow, and

rapped in 1982. Current data with

d and biomass estimates are

n Figure 15 and 16 respectively"

umbers of q. gapperi captured

r 100 trap nights, dropped

this species has been absent since

is a post-fire invader and S.

c r ne reus populations continue to fluctuate. The very

intense fire and consequent loss of all vegetation on this
site is assumed to be responsible for the lack of captures

from 1980 trapping activities.
The Picsê mariana growth habit allows fire access to all

vegetat ion layers, hence destruct ion of the site Ì¡¡as

virLually complete despite expected favourable moisture

conditions. Much of the Sphagnum substrate was burned and

most of t.he remainder succumbed to intense heat. The upper

canopy consists totally of charred BIack Spruce remains

(figure 17). There are no shrubs over l- meter in height,

but the low shrub Ledum groenlandicum is the dominant

vegetation as per Table 7. Trails along trap gríds are

evident and this compression of Sphagnum into low strips
allowed survival of residual species. These areas also

provide moisture conditions essential È-o current vegetation,

most, of which is composed of resídual species. There is an



Figure 15: Black Spruce Bog, number of captures per 100 trap nights
f or the most cominon species.
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Figure I6: Black Spruce Bog, cmparfson of bioroass est j$ates obtained
frm trap data.
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Figure 17: Black Spruce Bog -- Upper Canopy

Líve Dead

o Picea marianaa
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2
Table 7: Black Spruce Bog, ground cover vegetation determined by N ro

quadrats (n = 15).

Spec íes % Cover

Ledum groenlandicum

Snílacina trifolia

Sp num eP.

Marchantia PohmorPha

Vaccinium vÍtís-idaea

Oxycoccus nícrocarpu s

Popu-lus tremuloides (seedlings)

Pícea mar i-ana (seedlíngs)

Other Bryophyta

(snall brown moss 4.9
PolytrÍchum sp. 0.7)

Other species*

LÍË ter
fallen dead trees
charcoal (inc1. burned sphagnurn)

dense heat killed Sphagnum mat

14 .7

6.5

2.7

2.0

1.3

1.I

0.8

0.4

6.5

i.8

r.6
3.1

43. r

15 .1

* includes: Ep ilobíun angusËif olium' Rubus chamaemorus Chamaedaphne

ca lycu laÈa , Kalm-ia polif oLi"Ichiara phila umbel_lata, Rubus

ídaeus, Pinus banksiana, Eriophorun sp. r t'Mushroomtt fungi,
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approximate ten fold decrease

fire, and charcoal covers 43

in Spha gnum sÞ. , since the

percent of the ground.

Aspen Upland

E i ghteen small mammals and three Glaucomys sabrinus

(ntying Squírre1) were trapped, and these numbers are

compared with nine other years data in Figure 18. As in

several other plots P . maniculatus increased in number and

therefore in biomass aIso, in the year of the fire, again

likely due to seed availability. q . gapperi and q . c tnereus

populations fluctuate, with both species continuing a

decrease before and after the fire. S. cinereus rebounded

in 1982, 3 years after the fire. Microtus pennsylvanicus

increased in 1980 but not in excess of the pre-fire maximum

(1974), and again shows a post-fire absence.

Figure 19 shows 1982 biomass estimates to be greater than

pre-fire estimates, Current estimates are similar to

pre-fire values if 9. sabr inus weights are excluded.

Upper canopy and young tree and shrub Ìayer for the Àspen

Upland plot are illustrated by Figures 20 and 20a.

Diervitla lonicera is the most common ground vegetation

followed by Fragaria virginíana. DierviIIa lonicera and

many of the species listed in Table I commonly reproduce

vegetatively by root suckers, and this is presumed to have

allowed for post-fire recovery. Fragaria virginiana may

have been transported to the site by animals or a residual

seed bank my have ensured recovery of this species"



Figure 18: Aspen Upland, nuirber of captures per 100 trap nights
for the most common species
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Figure 19: Aspen Upland, comparÍson of smal1 mammal biomass estimates
obÈained from trap data available to date (300 trap nights).
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FÍgure 20:

20az

Aspen Upland -- Upper Canopy (UC)

Young tree and shrub canopy (SC)
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Table 8: Aspen Upland, ground cover vegetation determined by N n2
guadrats (¡ = t5).

Spec ies % Cover

Diervilla lonicera
Fragaria vlreÍnlana
Llchen (rnostly on rock)
Apogynun sg. (i)
Vaccfnium spp.*

Potentilla tridentata
Vicia amerÍcana

Amelanchier alnifolia
Ast er ,co rd ifol ius
Apo.cynum eg. (ii)
Arc tosËaphylos uva-ursi
Other Bryophyta (inc1.
MaianÈhemem canadense

Rubus ideaus

Ara 1ía nud icaulis
Popu lu s tremu loid e s

Graminae (6 sp)

Cyperaceae (t sp)

Other sPP.**

Lit ter
Needle litter
charc oa 1

hl¿ ¡s¡* **

Bare rock

Polytrichr¡n e¿.)

18.0

7.5

6.5

3.6

3.5

3.1
,o

1a

2,0

r.9
1.7

r.7
r.6
r.3
I,2
i.0
co

3.7

tâ

4.s

L3,7
5.6
0.3

* lncludes: V. angustif ol-frn andf or V. nyrti.l-Loídes.

** includes: Campanala rotundifolia, Llnnaea borealis Sonchus
VaccÍn LUm CAespf tosrn, Triental is borea e, Gallun
Pyrola Rosa

sP' r

boreale,

gonum c noifril 1ií.

ttr(* Rain overnight prÍor to data collectlon may have inflated the percentage
of ground covered wfth water.

sp.
11a

woodsii,
silIããep
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This is the only plot examined that has significant
lichen ground cover. Lichens were virtually all crustose,

on rocks. It appeârs that the fire was intermittent over

this area since ridges covered with crustose tichens escaped

burning. Most species observed appear to be residual and

post-fire differences are limited to changes in the upper

canopy and charcoal 
"

Black Spruce Tama rac k Boq

This plot was established in 1978 (by t',t. Raine) and data

are only available for 4 years. The plot was not burned and

served as a refuge from the fire's destructive influence"

This is shown by the fact that T . hudsonicus and G. sabr i.nr¿s

v¡ere trapped on this plot in 1980, âlthough vegetat

this plot differs from that of the preferred habita

these two species of squirrels. Figure 2I compares

number of small mammals trapped for that time perio

biomass estimates are illustrated by Figure 22. q

ion on

t for

the

d, and

. gapperi

showed a dramaLíc populatio

again slightly in 1982" g.

for 1982 are greater than 3

This moist plot with dense

the preferred habitat for C

n increase in

cinereus popu

times those p

ground cover v

. gapperi and

1980, and increased

lat ion est imates

reviously recorded.

egetation provides

S. cinereus

(ganfield l-974). P. maniculatus has also been absent from

this plot since the fire"



Fígure 21: Black Spruce Tamarack Bog, number of captures per 100
trap nights for the most conmon species
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Figure 22: Black Spruce Tamarack Bog, comparison of smal1 mammal biomass
estimates obtained frorn trap data available to date (300 trap
nights) ,
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Biomass estimates for 1982 are above

53

pre-fire values. y.

in 1978 and occurred

1982. Biomass data

pennsylvanicus hras an important species

in 1979 and 1980 but $ras not recorded in

for 1981 are not available.

No vegetation data were collected from this plot but it

can be described as a moderately open bog with a Sphagnum

sÞ., substrate. BIack Spruce and Tamarack provide a

moderately open upper canopy while the shrub layer consists

of Betula glandulosa Chamedaphne calyculata and Salix ep.

Other species on the plot include: Cyperaceae species,

Equi setum SÞ. r Oxycoccus mic rocarpous Andromeda polifolia

and Vaccinium vit.is-idaea 
"

AIl habit'ats combined

Data from all study plots were combined. The number of

capLures per 100 trap nights v¡as calculated and these values

are illustrated in Figure 23. C . gapperi and P . maniculatus

increased in number in 1980 while S. cinereus showed a

slight declíne to give an overall increase in total number

of all species combined. In 3 of the plots P. man i c ulatus

vras not trapped before the fire. AII specific populations

decreased in 1981. S. cine_¡sgs populations increased above

previous records in 1982. while C . gapperi an dP . manicula-

tus continued with a slight decrease in 1982" q , gapperl

numbers are slightly below the pre-fire minimum record" The

1982 number of captures per 100 trap nights for all species

combined was exceeded only by the 1980 value"



Figure 23: All habitats combined, number of captures per 100 trap nights
for the comnonest species.
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The combined small mammal biomass estimates are

illustrated in Figure 24. 1982 biomass values for alI

habitats combined, S. cinereus, and P . maniculatus exceed

pre-fire values. I . gapperi biomass was slightly less for

1982 than for 1978 and l-979 but was greater than the 1977

val-ue.

Kaya11 (1968) indicates that burning either benefits

small mammals or causes temporary declines in their
populations. This study shows C.9êpperi, P. man iculatus

and s. cinereus numbers and biomass increased with the fire,

and despite a decline the following year the biomass of

these species is at minimum pre-fire levels 3 growing

seasons after the burn. From this study and other reports

(Wrigtey I975, Kelsall et. a1. 1977 ) it seems apparent that

small mammals efficiently find refuge from the fire.

Species composition shifts following the fire and most

studies indicates that P. maniculatus assumes dominance

duríng the initial recovery (ahlgren 1966, Krefting and

Ahlgren 1974, K€1salL 1977), In aIt habitats examined,

(except on Jack Pine Sand Plain) E . gapper I $ras more

abundant than P.

years aIso"

maniculatus in 1980 , and often in later

Recovery of vegetation after a fire is dependent on the

severity of the fire (viereck and Dyrness 1979)" My study

provides further evidence of this in thaL more severely

burned study plots had less dense and Less diverse vegeta-

t ion, whi i.e the converse i s also true.



Fígure 24: All habltats combÍned, ccmparison of sma11 mammal biomass estirntes
obtafned frm trap data avail-able to date. (2L00 traps nights/year,
except 1977 which was 1800 trap nights, and 198I which was 1500 trap
nights) .
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Conifer Reqeneration

The frequency of conifer seedling regeneration is shown

in TabIe 9. Pinus banksiana seedling frequency ranges from

0.0 to 3.2 per square meter. The f requency f or plots in al-1

habitats combined was 1.3 per square meter, but for just

those where Pinus banksiana seedlings \¡¡ere observed, the

f requency v¡as 2.0 seedlings per square meter. Picea mariana

seedling frequency ranged from 0.0 to 4.0 per square meter,

and averages to 0.8 seedlings per square meter when all

habitats were combined. For only those habítats where

spruce seedlings h'ere observed the average frequency per

square meter was 1.5"

The restocking on these plots appears Èo be less than

that f or port i ons of the study area which l¡¡ere burned in

1-976 (Johnson pers.comm. ). Seed counts following the 1980

burn were higher than evidenced by restocking density
(eruitt, Johnson pers. comm. ). Climatic conditions must

have influenced seed germination and subsequent seedlíng

estabtishment. Several authors have indicated that weather

conditions influence the severity of a burn and fires are

most destructive in dry seasons (lutz 1956, KiiI and Gríge}

1969, Scotter 1972, Rowe and Scotter 1973, Methven L978,

Quintillo 1978, van Wagner 1979, white 1979), No rain !.ras

recorded for over 30 days príor to the 1980 fire and drought

conclitions persisted aiter the fire (pruitt 1981).

Post-fire Crought conditions, in the case of the 1980 fire,



Table 9: Densft
tnkm

v
2

of seedllngs (per n2) estfnated from frequency counts
quadrat eamples

Habl tat No. of
quadrats

Species
Pinus banksiana Pfcea mariana

Jack pine ridge

Alder Jack pine ecotone

Alder tamarack bog

Jack pine sand plain

Black spruce bog

Aspen upland

Black spruce tamarack bog

l5

4L

L4

l5

r5

l5

I5

2

6

0

2

3

I

3

0.3

1.0

40*

0

0

0

0

0

0

0

*pÍnus banksiana seedlings were observed on Èhe study plot but did not

""""t i" q".dr"t samples.
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vrere probably the most influencial factor in reducing

germination and seedling viability.

Ef fects of F i re on Other Wi ldl i fe

Fire is an influential factor in determining vegetation

patterns in wildlife habitat, and thus affects wildlife
populations. Fire effects can be immediate loss of 1ife,
food, and shelter, or Iong term effects resulting from

changes in dynamic ecosystems. Herbivores are limited as

fire controls the vegetational mosaic and influences the

relative abundance of plant communities and successional

stages. Carnivores are dependent on vegetation for cover

and herbivores such as mice and voles for food therefore the

vegetation mosaic created and maintained by fire is critíca1
to their survíva1" Fire can also have an indirecL influence

on witdlife populations by altering snow cover characteris*
Lics which are an important factor in animal distribution
(pruitt r9s9).

Quantitiative data are lacking for many of the relevant

boreal animals, however the animal species observed within
the study area used by persons associated with TBS, since

the 1980 fire, are listed in Table 10. The impact of fire
on wildlife constitutes a separate study for each species,

hence, this report makes only brief and fairly general

comments with respect to the consequences of fire to }ocal

v¡ildlife other than the small mammals discussed previously"



TABLE 10: Other mammals observed 1n the study area since the 1980 fire.
Sources include personal obserf,¡aÈions, TBS fÍeld catalogues,
and Raine I 983.

Bat (s)

Black Bear

Weasel

Mink

Mar ten

River OÈter

Fisher

Timber l,lolf

Red fox

Lyrx

Chipmunk

Beaver

Mu skra È

Snowshoe Hare

Whítetail Dear

Moose

I^Jood land Caribou

specíes not known

(Ur sus amer icanus

(Mu-stela sp . )

(Mu-s-tela vison)

(Martes amerlcana)

(Loutra ca-nadensis)

(Martes pgnnanti)

(Canis lupus)

(Vu1p.es fulva)

(Lyrx canadensis

(Ta¡ia is/Eu t-amai s)

(Ca s tor c anad_en-s.i s )

Ondai'ra z ibe thica )

(l,epus .ameriggn].l!)

(Odocoileus virg íníanus)

(A1ces alces)

(Rang lfer tarandus



61

Ungula t e s

Woodland Caribou

There is general agreement that woodland caribou
(nangifer tarandus caribou) selectively feed on Iichens when

t.hey are available during critical winter months, but the

degree of dependence on lichens appears tc vary with

location. Fire destroys l-ichens and post-fire recoverrv of

Iichens is very s1ow. (nelsall et.al" 1977, Vierick and

Schandelmeier 1980). Caribou herds tend to avoid burned

areas (Kelsall et.al. I977, Stardom 1977, Darby 1979).

Several authors have blamed the decline in caribou popula-

tions on the coincident increase in fire (Scotter l-97I,

Heinselman I973, Pruitt, 1959, 1978) while others have

questioned the association of caribou decline with fire
(Johnson and Rowe 1975). There are also indications that

optimal caribou habitat is Lo a certain degree fire
dependent (Bergerud I974, Darby 1977). Skoog (1968 c.f.
Viereck & Schandelmeier 1980) suggested that fire caused a

spatial shift in caribou populations in Alaska, but v¡as not

responsible for the overall population decline. There does

not appear to be conclusive evidence as to the magnitude of

fire effects on these animals in taiga ecosystems, and the

effects can be expected to vary for each particul-ar study

area as well as according to individuaf fires.
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Previous studies related to caríbou at TBS before the

1980 fire confirm avoidance or limited use of burned areas

depending on the season (Stardom 1977, Darby 1979). The

number of earibou in the study area dropped dramatically

following the 1980 fire, and have declined continuously

until the present time when current use can best be

described as sporadic (pruitt pers.comm.) Results of an

ongoing study of the Àikens-Wallace Lake caribou herd should

provide very relevant information as to the effects of fire
on caribou populations. It appears that the recent woodland

caribou herd was utilizing unburned patches of the taiga
(oecker pers.comm")" The long term impacts of the fire on

the study area's carrying capacity for woodland caribou

remain to be seeR.

Moose

There is a concensus that moose (elces alces) are present

throughout the North American taiga and that. moose browse is
most abundant in early successional stands, therefore moose

populations are expected to increase following a fire
(Peterson 1955, Peek I974, Kelsall et.aI. I977. Viereck and

Schandelmeier 1980). Optimal moose habitat occurs between

11 and 30 years after burning and decreases in suitability
as succession proceeds towards a climax stage (xelsall

et.al-. 1977) . Moose tracks in the vicinity of TBS $rere more

frequent the first winter after the 1980 fire, but since
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there had been insufficient post-fire growth of browse to
attract moose, Raine (1983) suggests that high track counts

were due to increased Lravel facilitated by a thin snov¡

cover. Decker (pers.comm.) reports that up to 14 moose are

using the TBS study area which is a significant decrease in

number from Stardom's (lgll ) minimum estimate of 66 for the

same area.

Vlhitetail Deer

Only the southern fringes of the study area are frequent-

ed by (odocoil-eus vir inianus dacotensis) (Stardom L977) ,

due to the limiting, snow cover factor. Since the 1980

fire, whitetail deer have not moved northward into the study

area, but favorable snow conditíons promoted by a mild

winter could allow them to move into burned areas where

forage plants are abundant. The migration of whitetail deer

furLher inLo moose habitat increases the probability of

occurrence of PareIa ost ron lus tenuis, whitetail deer

are a reservoir host for this parasite which is fatal to to
moose and caribou when they ingest contaminated gastropods

(Ànderson 1972, I975).

Fur Bearers

(Martes americana) and fisher (t"tartes pennant i )Marten

are able to co-exist in Lhe taiga, despite similar prey



resources, because of temporal difference in ha

response to snow cover. Both species are absen

burns (¡telsall et. aL 1977, Raine 1982) , but Ra

reported that two radio collared marten survive

burn at TBS. One v¡as f orced to, or chose to, m

eastward to ensure its survival. Fire affects
fisher by influencing availability of food and

their ability to travel (Koeh1er and Hornocker

1980 ) .

Raine (fggS) analyzed track data collected f

1982 at TBS and concluded that causes for diffe
Lrack counts could not be attributed to any one

conflicting factors including fire. He suggest

fire had no effect on fisher or marten populati

populations were reduced in size but travelled
distances for food because of more favourable s

tions. Mink (Mustela vison), and otter (Loutra

populaÈíons were not affected by fire since their activities
are restricted to water courses where fire effects are

minimized. Lynx (Lvnx canadensis) tracks decreased in

number while Lhe occurence of red fox (Vulpes fulva)
increased, but data did not substanLiate fire induced

changes in populations (Raine 1983).

Some beaver (Castor canadensis) and Muskrat (Ondatra

zibethica) habitat was burned in the 1980 fire, but, these
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therefore benefit from fire (lteIsall et.a1. I977, Viereck

and Schandelrneier 1980). Results of a beaver survey done in

1982 indícated 1.1 beaver per square kilometer (Stardom

pers..comm. ).
WoIf (Canis lupus) populations are expected to react to

the expected post- fire increase in moose populations and

decrease in caribou population size (ltelsal] et.aI. 1977 ,

Viereck and Schandelmeier 1980). Hitl (L979) studied wolves

at TBS and found thaL they vrere dependent on moose, beaver,

and deer for food. It is expected that wolf populations

will benefit from fire as the beaver and moose populations

achieve their expected population increase.

Red Squirrel are expected to survive only in unburned

areas where spruce cones are readily available for suste-

nance (viereck and Schandemeier 1980).

BIack bear (Ursus americanus) sign was ubiquitous during

field work but actual sightings were not frequent. The

Black bear diet coRsists of nearly 50% berries (viereck and

Schandelmeier 1980) so Lhe present abundance of berries is a

boon to bear populations.

Bi rds

Avian populations undergo a change in specíes composition

following fire. Bird foraging strategy changes from Èree

searching to ground and bush foraging. A partial list of

species observed since the 1980 fire is in Tab1e 11. Common

post-fire invader species are the White-throated Sparrow



Table 11: Partial l-íst of birds observed in the study area sínce the
1980 fire. Sources include personal observations and TBS

field catalogues.

l,lallard (Anas platyrhynchos)

Common Goldeneye Ggg_gÉe!" clangula)

Goshawk (Accipíter gentilís)

Rough-legged Hawk (8"!_""- lagopus)

Bald Eagle (Ha1 íacetus leucocephalus)

Sparrow Hawk (Ftl"g- sparverius)

Spruce Grouse (Canachites canadensis

Herring Gull

Owl

(Larus argentatus)

(species not knor,,rn)

Common Nighthawk Chordeiles minor)

Yellor¿ -shafted Flicker (Colaptes auratus

Pileated l^loodpecker oco pileatus)

Hairy hloodpecker endroco os vil-losus

Black-backed Three-toed l^Ioodpecker Picoides a rc ticus )

Gray Jay (Perisoreus canadensís

Common Crow (Corvus brachyrhynchos)

Black-capped Chickadee (Parus atÍcapí-llus)

American Robin (Turdus mígratorius)

Hermít Thrush locichla gut tata)

Cedar l^laxwing (Bombycilla cedrorurn

Yel-l"ow I^larbler DendroÍca petechia )

Pine Grosbeak (Lt"i-".f. enucleator)

Le Conters Sparrow (Passerherbulus caudacutus

Slate-colored Junco (J"""e hyemaLÍs)

I.rrhite-throated Sparrow (zonotrichia al,bicollis



( zonotrichia albicollis ) , American Robin (Turdus
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migrator i-
uÞ). Dark-eyed Junco (Junco hyiemalis) ,and Woodpeckers

(apfelbaum and Haney 1980). These species were prevalent

throughout the area covered for this study. White throated

sparrows were occaisonally captured in smalL mammal traps as

were a few green frogs,

An influx in woodpeckers is largely due to Lhe high

populations of insects inhabiting trees killed by fire.
(aptelbaum and Haney 1981). A Pileated Woodpecker

(Dryocupus pi leatus ) v¡as seen frequently in early summer

(1982) at the TBS building site. The Black-backed Three-

toed Woodpecker (picoides arct.icus) was the most common

woodpecker observed during the 1982 field season but

Yellow-Shafted Flickers (Colaptes auratus) were also seen"

Waterfowl generally benefit as fire opens up marshes

(Ward 1968, Kelsall et.aI. 1977). In years of drought, the

taiga provides nesting habitat for waterfowl (Pospahala

et"a1, J-974) thus maintenance of marsh habitat can provide

relief for waterfowl forced to look farther north for
suitible nest sites"

Three Spruce Grouse (Canachites canadensis) v¡ere observed

in the Jack Pine Alder ecotone p1ot. This species prefers

mature conifer habitat and is not common in recently burned

areas (Kelsall et"a1. ]-977) 
"
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Value of t.he TBs Study Area to Current and Potential Users

The perception of the effects of fire within an ecosystem

depends on the particular values which reflect man's

interests that are influenced by fire. This segment of this

sludy only considers the net benefits that the study area

provides to its users The actual expenditure incurred in

order to use the resources of the area is used as a measure

of value. The value of an object to an individual may arise

from different sources or uses of the object, hence how

persons rate various sources of wildlife or other resource

values is used as a measure of import,ance (t<ing I979). Tn

this val-ue judgement it is assumed that the benefits must be

at least equal to the cost or users of that particular

commodity would go elsewhere, i.e. find a substitute"

Substitution possibilities presented by other areas within

the North American taiga will not be discussed.

Bounds have been placed on the extent of this evaluaLion,

and some arbitrary Iimitations have been set" Time

constraints did not aIl-ow for a comprehensive statistically

valid survey of the value(s) to current and potential users

of the study area and its intrinsic resources. Details of

arbitrarily set limits and assumptions used in subsequent

calculations are appended.

Traditional use of the area has included trapping,

fishing, and harvesting of wild rice ( zizania aguatica).
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Biological research activities and recreational pursuits
within the area have been compatible with traditional use,

but a conflict arose when the Limber industry showed an

interest in the local wood resources. The destructive
nature of extractive industries such as timber cutting and

mining have a deleterious effect on the appeal of natural

or wilderness ecosystems to other users (Stankey I973,

Hendee and Berge I974, Stankey and Baden 1977, Benson and

Ullrich 1981 ) .

Timber

The total value of timber lost in the 1980 fire v¡as

estimated at $ 13.5 miIlion. The 156,355 cords of wood in

the TBS study area was valued at $ 30 per cord (1978 $) for
a gross value of $ 4,690,650 (pruitt 1978). Using pruitt's

calculation of extraction costs gives a maximum net value of

$ 352,083" Fíre has squelched timber industry interest, in
the area, but 80 years hence it is quite probable that their
interest will resurface.

The inherent value(s) to users with compatible interests
in the study area are delineated ín Table 12, and calcula-
tion details are appended. The user's willingness to pay

for use of the area and its resources, based on the annual

estimated expenditure, is combined with the annual- income

ar-tainable from resources in the area to yield an estimated

net yearly value of $ 597,208.93. This figure is an



TABLE l2: Value of Resources Íntrinsic to the Taíga Biological
Station study area' based on annual expenditures and/
or incone of compatible alternatíve users.

Type of use

Reereation

- Sport Fishing

- Canoe route

Educa tion
University of Manitoba

I'luseum of Man and Nature

Llilderness Corps

Wild ríce harvest

Potential fur harvest

Prospectíngx

Total Estimated Annual Value

$ ¡0a,642.75

r5r ,242.00

38,546.83

9,231 .50

I , 020.00

Value ($Cdn)

$ 4s9.884 .7 5

48 ,7 98 .33

48,230.85

2I ,545.00

18,750.00

597 ,208 .93

*Thís value is based on one ful-l tÍme prospector earníng $75.00 per day.
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underestimate since the value of the area, to some users

such as ov¡ners of private fishing camps and unorganized

canoeing groups, was not included in this evaluation.

Rec reat i on

The recreational use of the area involves the largest

expenditure, and this figure does not include aIl recrea-

tional activities in the area. Hunting data for the area do

not exist, nor do data with respect to winter activit.ies
such as snowmobíle travel and winter camping, which are

known to occur. The American Boy Scouts have had groups

canoeing in the area since 1972, and were able to avoid

cancelling their activities during the 1980 fire (nridges

pers.comnr.). The Wilderness Corps have had an average of 40

persons use the canoe route each year, The sport fishing
industry is comprised of fIy-in camps serving approximately

570 visitors per year. Travel- costs associated with

recreational use of the study area have been based on some

arbitary limits which are defined ín Appendix E.

Wilderness recreational activities are largely dependenL

on maintenance of an undisturbed setting. Because of

development of resources, the supply of true wilderness

areas is diminishing, and at the same time demand it is

increasing (CIawson I972, KrutiIla and Fisher 1975) " There

is no substitute for wilderness (Hendee and Berge 1974,

KrutiIIa and Fisher 1975), and user satisfaction decreases
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as the evidence of human encroachment increases (Stankey

1973, Hendee and Berdge I974, Stankey and Baden 1977, Benson

and Ullrich 1981). For these reasons timber cutting is not

considered to be compatible with existing or potential

wilderness recreational endeavors.

Education and Reasearch

It is imperative that the status quo stage of development

be maintained if the area is to retain its value for

educational purposes.The TBS study area provides an ideal

sitrration in which to examine natural boreal ecosystems and

their biotic components. The University of Manitoba's Taiga

Biological Station is the only North American field station

of its kind located in a taiga setting, and as such has a

distínct and valuable function. The presence of TBS has

allowed for continuous research activities, and therefore

the establishment of a sound data base with which to make

comparisons and oeliberate management decisions. Seven

graduate research projects have been completed within the

TBS study area . Research sponsored by other institutions
is also active at TBS. Dr. K.L. Johnson is currently
studying post-fire succession, âs well as the reproductive

strategy of Geranium bicknelfí i . A variety of floral and

faunal topics including woodland caribou, moose, wolves,

fisher, marten, sma.Ì1 mammals, and terrestrial invertebrates

have been and continue to be examined.
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Currently the only two credit courses to take advantage

of the field station facilities are Mammalogy and Boreal

Ecology, but TBS oifers the opportunity for many other

ecologically oriented credit or non-credit courses to be

implemented. The Manitoba Museum of Man and Nature

personnel use articles and ideas from the TBS study area for

exhibit gallery construction, thus serving a public

information purpose. The station aLso has internaLional

recognition, in that researchers from various parts of

Europe have visited TBS. TBS has a formal agreement

exchange agreement with Värriö SubarcLic Research Station of

the University of Helsinki, Finland.

The generosity of the many organizations and individuals

who donated time, money, and goods towards post-fire

reconstruction of TBS facilities is indicative of the value

these persons place on the station. The University of

Manitoba cont.ributed $6,500, and other donations brought the

total to $ 16,500. Several persons vol"unteered approximate-

Iy 100 man days labor in conslruction of replacement

buildings, Even at the minimum wage rate the labor would be

valued at more than $ 2,500,

The TBS síte offers an excellent opportunity to examine

the long term effects of fire on taiga ecosystems. There

appears to be a dearth of information relevant to fire in

the North American t,aiga, and there often appears to be

conflict in information and/or hypotheses presented. The
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ecological impacts of fire on an ecosystem and processes

affecting that ecosystem differ spatially and temporally"

The natural dynamic state of taiga ecosystems must first be

fully understood before the full impact of fire on this

ecosystem can be adequately assessed. Once the influence of

fire on the ecological factors of an area has been compre-

hensively evaluated, it is relevant to consider other

associated facets which may be influenced directly by the

fire or indirectly through ecological changes resulti.ng from

the fire"

Wild Rice Harvest

The harvest of wild rice in the study area provides a

substantial source of íncome to local residents, and relief

to persons suffering from chronic unemployment. Fire would

not affect this endeavor unless immediate access was limited

by an actual fire. It is also feasible thaÈ fire induced

changes in nutrient cycles could affect growth.

Fur Harvest

The potential for harvest of furs provides opportunities

to trappers but the current harvest is well below its
potential (Stardom pers. comm.). Access to taiga areas for

t.rapping is relatively diff icult, and since the f ire
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virtually all trails have become obstructed. In order Lo

reestablish trapping activities it will be necessary to

clear trails and construct trap sites. These activities
wilI entail a tremendous expenditure of effort before any

profit can be realized. Bill Conley the local trapper/pros-
pector indicates Lhal he intends to reestablish his trap

Iines.

Þrnqne¡t ì nc

Fire has facilitated prospecting activity in the area"

Removal of duff and concurrent exposure of previousJ"y

forested ridges improves prospecting conditions. The

proximity of the San Antonio gold mine at Bissett. has

f uelled the interest of mining concerns, theref ore cl"aim

stakes are common in the study area.

Value to Compatible Users

The yearly value of the study area ($ 597,208.93) to

compatible alternative resource users exceeds the pre-fire
value of the loca1 timber resources ($ 352,083). Inflation
will increase the value of the timber as it regenerates, but

the value to other users wilI also increase concurrenLly,

The cutting roLation is approximatety 80 years (Shipley

pers. comm.), lherefore it wiIl be at least that long before

the value of the timber resources of the study area are
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maximized. In the mean time, benefits accruing to current

resource users will have multipJ-ied. The present value of

net benefits to compatible users 80 years hence, using a 6 Z

real discount rate, is calculated to be $ 63,182,310. Wood

cutLing operations in the study area would adversely affect

current resource use and therefore depreciate the value of

benefits.
The TBS study area has a value just in the fact that it.

exists. The intangible value of the study area as a natural

entity is very difficult to define. Non-users of the local

resources also place a value on the study area in that they

benefit from just knowíng that natural ecosystems exist. It

also provides a natural "controL" system for comparison with

industrial or natural activity elsewhere in the taiga.



SUMMARY AND CONCLUSTONS

Effects of Fire on f^Iitdlife Habitat

¿.

The wide variation in physiographic and vegetative

features of the specific study plots accounts for
differenees in fire behavior and fire intensity, thus

subsequent fire effects differ for each habitat
exami ned .

Vegetative reproduction of residual species, through

root sprouting or suckering v¡as the dominant

post-fire reproductive strategy observed on some

plots.
Fugitive species with light weight wind disseminated

seed were also common.

Evidence suggests that a viable soil seed bank

permitted posl-fire vegetation recovery,

Frugivores are likeIy agents of dispersal which

promote post-fire recol"onization of species such as

3.

4

5

Fraga r ia virginiana.

I

6. Regeneration of former upper

Jack pine and Black spruce is

Jack pine showing most vigor.
7. Lichen and feather mosses are

from burned areas,

canopy species such as

occurring, with the
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nol.l virtually absent
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o

10.
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Effects of Fire on Wildlife

A sufficie:.t number of animals appeared to have found

ref.rge from the fire and its aftermath in unburned

habitats such as the many semi-open black spruce-ta-

marack bogs, to proviCe a source for post-fire

recolonization.

Those spec ies, such as Red Squi rrels and Spruce

Grouse, which prefer mature conifer stands, were

observed only in unburned patches or in areas

adjacent to the same.

Clethrionomys gapperi numbers and biomass increased

following the fire, declined one year later, and are

currently showing än increase on some sites, but have

not yet reached pre-f ire maximum levels. This

species has atLained minimum pre-fire levels which

should sustain the population"

11. The lush post-fire growth of colonízer or fugitive
plant species is considered to be responsible for the

1980 increase in C. gapper I populat i ons 
"

12. P, maniculatus increased both in number and in

biomass immediately following the fire, but declined

one year later. Two years later the number captured

dropped slightly while biomass increased"

13. Ð maniculatus post-fire invasion of some sit.es and

increase on others was assocíated with the abundant

supply of seeds as a food resource.



14, Fluctuations of Sorex cinereus
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populations cannot be

attributed to the fire in this instance.

15. M " pennsylvanicus has been absent from trap captures

sínce the year of the fire.
16. Woodland caribou populalions show a continuous

post-fire decline and recent caribou use of the area

has been sporadic.

17. It is expecLed that the moose populations wil-I

increase but there has not been sufficient time for

optimal moose habitat Lo develop.

18" The potential for whitetail deer invasion of Lhe

study area, especially if favorable snow conditions

occur, raises the hazardous risk of Pa re lapho st ronqy-

19.

20,

1_!Ê Le_nuis infection of caribou and moose popula-

tions.
Ef fects of f i re vary for di f ferent fur bear ing

species. Fisher, Marten, and Red Squirrels avoid

burned areas. Beaver, Muskrats, and Black Bears

benefit from early successional stages of vegetation

development. Mink and Otter are affected minimally

since their activities are restricted to water

courses where fire effects are minimized.

llolf populations wiIl likely react positivety to a

post-fire increase in beaver populations and the

expected increase in moose numbers"
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2I. Bird populations undergo a post-fire change in

species composition. Ground and bush foragers, such

as the Whitethroated Sparrow h'ere common as were

woodpeckers. Invasion of woodpeckers is due Lo the

high populations of insects inhabiting fire kiIIed
Lrees.

Value of the TBS Study Area to Users

22. The value of the TBS str-rdy area to com.pat ibl-e users

was calculated to be in excess of $ 597,208.93.

23, À conflict in land use is probable 80 years hence

when the loca1 wood resources again become attractive
to the timber industry.

?4. The value to compatible users will depreciate if
timber cutting is allowed. In particular, if the

natural state of the locaI taiga ecosystem v¡as losl:

or modified, the inherent educational and research

benefíts would be foregone" Timber cutting would

also curtail a portíon of the IocaI recreational

activity"
AF ñl : - ñ. - I - - 

. ! Â 
' 

r !¿c. 'r'ne '1'ar9a nlarogrcar sraEron can play a very vaJuaoJ.e

role as a natural control system for comparison with

man's activities elsewhere in the taiga.
26" Preservation of a part of the natural taiga setting,

as part of our natural heritage, is recognized as

preferable if not essential.
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27. Current use of the TBS study area appears to be

compatible with natural ecosystem dynamics, however

much remains unknown. Continued research in this
study area wilI ensure a better knowledge of these

natural dynamic ecosystems.



RECOMMENDATTONS

1. It is recommended that the Taiga Biological Station

study area be protected in its natural state, with

controlled educational, research, traclitional, and

recreational activities permitted.

2, Only by continuous monitoring and evaluation of

biotic communities, and their associated physical

parameters, can changes resulting from an impacting

force such as fire, provide reliable knowledge with

respect to the effects of the same. The TBS location

is ideal for studying the dynamics of taiga ecosys-

tems. A ten year data base already exists, and ís

constantly expanding. The value of the Taiga

Biological Stat,ion must be recognized by ensuring

índefinite continuation of reasearch actÍvity" A

long term agreement with the Province of Manitoba

would provide this security.
3. Traditional, recreational, and other current uses of

the area can be continued, but must be monitored in

order to ensure that use is compatible with natural

ecosystem dynamics,
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Appendix A

EDUCATION AND RESEARCH EXPEND]TURES

Calculation of expenditures by University of Manitoba

personnel associated with reasearch and teaching at TBS,

(Information for years prior to I976/1977 is not readily

available).

Grants held by researchers

associated with the

University of Manitoba

Other University of Manitoba

accounts

Manitoba Environmental Council

s.T.E.P. projecr (No.t9-16)

Yea r

r982/r983

198r/r982

1980/1981

r97 9/r980

r97 I /t97 9

L977 /r978
r97 6/r977

198 3

Expendi tures

$ 2 4 ,544.08

17 ,289 "87

t7 ,874.9I

8,727 ,02

12,090.87

15, 316.94

15,990.46

3,700.00

4 ,!42.91

Yearly average

- 90

$ 17,096.58
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Department of Zoology expenditures since 1977/78

Miscellaneous Capital Costs g 3,000

Courses - operating budget

22t457 $ 3,160.92

22 t7 33

Yearly Average $ 130.00

Summary of average vea r 1v expenditures associated with
research and teachi ng at the lqiga gioloqieal SLaLion 

"

Source of Expenditure Calculated yearly average

Expendi Lure

Grants for research at TBS

Credit courses aL University

of Manitoba

Salaries for University of

Manitoba personnel

Museum of Man and Nature

Wilderness Corps

Natural History Day

$ 17,096.58

r,256.92

20,t93.43

9,231 " 50

r ,020 " 00

Total annual expenditure estimate $ 39,566.83

Estimates of expenditures, sâIaries, and cost Lo the

wilderness corps were based on Granting Agency UniversiLy

Accounts -Receivables, and personal communications with Or"

W.O. Pruitt Jt., G. Keleher, L.S. Lowry, Dr. K"L. Johnson,

and H. Cunningham"



The estimated average potential annual fur harvest for the

TBS study area (Stardom pers. comm.)

Species Harvestable Price * Total

Number g 1982

Beaver 100 17.00 $ 1700 " 00

Bear 5 37 " 00 185 " 00

Coyote 5 79.00 395"00

Ermine 500 2.00 1000 " 00

Fisher 25 155.00 3875.00

Red Fox 25 63.00 1575.00

Lynx 25 306.00 7 650.00

Marten 5 39.00 195.00

Mink 80 34 " 0 0 2720 .00

Muskrat 100 3.00 300 " 00

Otter 10 44.00 440,00

Squi rrel 500 1 " 70 850.00

Timber Wolf 5 132.00 660.00

Potent ial Yearly Revenue $ 21,545,00
* Dominion Sudac average 1981-1982 price for Manitoba fur"

Appendix B

FUR HARVEST

Using an estimated production cost of 3I.4% (Cable

1976), the potential average annuaL net income from

Note:

et.a1.
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fur harvest for the TBS study area is calcuLated to be $

14,779.87 ,



Appendix C

WILD RTCE HARVEST

Income from wild Rice (zizania aquatica) harvested from

the TBS study area (rhorvaldson pers. comm.)

Seven leases are held within the study area, but only

five were producing in 1982. Total reported production was

4868 kilograms (10,818 pounds ) . Calculations using the IgBz

price of ç 2.47 per k9,, ($ 1.11 /Lb,), yields revenue of $

12,007.98 for 1982.

The five year average production is calculated at 18424

kilograms (40,943 pounds), and using the 10 year average

price of çI.224 per pound gives an estimated average annual

revenue of $ 50 ,769,32.
Production costs âre estimated to be approximately SZ

thus a neL average revenue of $ 48,230"85 accrues to lease

holders in the study area"
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Appendix D

MANITOBÀ MUSEUM OF MAN AND NATURE EXPENDITURES
IN CONJUNCTIONWITH USE OF THE TBS STUDY AREA

(Information provided by Dr. K.

Salaries

Curators (n=l.5)

Assistant Curators (n=1.5)

Transportat i on

Automobile ( $,17lkm. )

Gas (van and Boat )

Airfare (to Obukowin Lake)

Materials and Supplies

$ 200 per trip

Total expenditure

Average yearly expenditure

Johnson )

$ 19 ,200

12, 500

I ,392

960

600

$ 31 ,700

2,952

3,200

$ 37,852

$ 9,231,50

NoÈe: These costs are based orr 16 trips of 5 days duration,
i.e" 2 trips each year for the last 8 years, and are in
1982 dollars.
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Appendix E

VALUE TO RECREATIONAL USERS

Calculation of user values

pay in order to be able to
users wi 1l ingness to

the area.

Bi sset.t, I
and for commer-

based on

make use

the

of

CANOE ROUTE

AMERICAN BOY SCOUTS

This calculation is based on the following information
received from c.s. Bridges (pers. comm.) who co-ordinates
their use of the canoe route which circumnavigates the st.udy

area.

- 300 persons per year use the route

- cost to the ABS association is estimated to be $ 20

(u"S. $) per day which is currently equivalent to $

24,60 in Canadian dollars.
each trip lasts 10 days

- maximum group size is 9

users pay their own transportation costs to Bissett,
and they come from all over the United States, as far
away as Houston Texas"

To estimate

calculated the

the transportation costs to
average cost for automobile
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cial air transport, for the most distant users (from

Hor.:ston ) and f or users f rom the closest U. S. locat ion which

I arbitrarily chose to be Grand Forks, North Dakota.

Automobile Transport

(assuming all travel in one

Houston to Bissett (return)

5346 km. at $ .20 per km.

accomodations and meals

for 6 days (Z campsites G $5

and $90 for food for 9

persons)

vehicle)

$ 1,069.20

600.00

Cost for 9

Grand Forks to Bissett

936 km. at $ .20

accomodations and

2 days (a/a)

Commercial Air Carrier
Houston to Winnipeg

Frontier Airlines
for 9 persons

plus auto transport to
470 km. at $ .20

Grand Forks to Winnipeg

North Vüest Airlines
for 9 persons

Bissett
per km"

Total Cost

TotaI
( return )

per km.

meals for

G$560

$ 187.20

200.00

Total Cost for 9

$ 1,669.20

$ 387.20

$ 5,134"00

$ 5,040.00

94.00

for 9

G S 87.20

$ 784.80



plus auto transport to Bissett
(a/a) 94.00

Total Cost for 9

98

$ 878.80

$ 2,017.30

ç 224.r4

to the 300

127 ,242.00

Average

Àverage

t rave I
t rave 1

cost for

cost per

a group of 9 persons

pe r son

Estimated cost per individuaL user is calculated to be

(rO days G ç24.60

Therefore, the

American Boy Scout

annual ly .

+ $ 224.14

total value

users is

$

travel costs )

of the study

est imated to

424.14

area

be$

Wi lderness Corps

Approximately 40 persons use the canoe route each year.

Using the average daily operating cost of $ 1020 gives an

estímated user cost of $ 10200 per year assumíng the trip
takes 10 days. Data with respecL to other canoeists who use

the route are not avairable. The total value to known users

of the specified canoe route is estimated to be $ l3T,44Z

per annum"
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FISHING OUTCAMPS

Information used in calculaLing this estimate was

received from R. Munroe of walrace Lake Lodge, G. Lavergne

of Aikens Lake Lodge, and L. Ross of pine Island Lodge" I

respect the confidentíality of this information and wirr not

include specific details in this document. Trave} costs for
persons using sport fishing canps (fIy-in)

assuming half of

allowing 3 persons

estimated to be

470 km. at $,20

the f i shermen

per vehicle

are from

their cost

Winnipeg,

to Bissett
and

is

per km. x (285/3)

-assuming other fishermen are from Minneapolis

to Winnipeg, and by automobile to Bissett,
Northwest Orient airfare

Minneapolis to Winnipeg $ 164.15

plus auto transport to Bissett
470 km at 9"20/kn, 3 to a vehicl-e 33,13

195 " 48

Estimated total for 285 persons g 55711"80

Total estimated costs for fishermen from the U.

that the average cost to user is the cost

travelling from Minneapolis is $ 64,641.80

$ 8930.00

and Lravel via

s a s sumi ng

personsfor




