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S ROt

a-}jhh .A:prescrlbed fzre was lgnited u51ng an aer1al drip torch bnf,"
| May 31 1983 as. part of.'the Ram Mountaln blghorn sheep
. 'ﬁ" ‘ N TN B -‘_,'v“~ X ~‘
‘hab1tat 1mprovement program. An aQSessment of the effects of ‘j‘,y*&a

R - z .. ' AR R
f[;“ burnlng 1s presented 1n two pa;ts" thé changes 1n fuel and

Te— ‘l.‘ ’

plant cover and»the ut111zatlon of that burned commun1ty by

b;anllnd1genous blghorn sheep herd

o - t"'

*HH*;73 3 aThe flre reduced surface fuels“frdm 20 9 t/ha to 6 5 f¥5;
fegﬁpj t/ha. HoweVer, Ioadlngs 1ncreased to 25 3 t/ha w1th1n one
CE . l B\) , o

““i?eéé followlng burnlng due to 6falLen trees and :hgﬂ.jfff

depos1txon of dead branches.‘Pestburn plant cover*dld not

F
ol

5” ' ﬁ.correlate well w1th fuel reductlon., Most plants on 51te_nﬂ;*jf-h
AT?;:; frecovered follow1ng burnlng wath the exceptlon of trees andr BN
e B LN
V”fl’"’some'ﬁhrubsr Sorensen s Index of SAm11ar1Qy wasﬁ%? 6 one11 TR

month after the May f1re,_but rose to 71, 2 dnetyear later {fﬁf._f?

'ffé? 1nd1cat1n§ a rap1d recovery to thel rehurnjhubordlnate_plant ;igil;J

e W

specres comp051tlon‘/Crass and se'ge cover 1ncreased from 'A? R

"a [ : -~ I

preburn levels,_Forb cover decreased 1mmed1ately follow1ng

R c <, 7

“fire- but had nearly recoveved to preburn levels bx,1984 'ﬁLilhf"
”_ Duff depths were reduced f:om an average of 5 3 cﬁ/vaf;3
1979 to 2. 8 cm 1n\1983 as aldlrect result of burnrng,,bu% ;4#,

'7; d1d not change 51gn1f1cantlvddur1ng the year fo&ldw}ng the
; fLre.‘ Most 5011 paraneters (ﬁn, ‘n,,.f%N,V'ﬁ;fﬂNa; fandhff:xffﬂ
- T e o LT
conduct1v1ty) analyi/¢-1n the mlneral 5011 profsles rapldly :? P &

To.

}n}7a*ireturned to preburn levels w1th the exceptlon of %P whlch

,l“ PR \ . . -\ RN
1ncreaSed sllghtl§ and SO4 whlch remalned Unchanged( SR '-';‘-
Y I Toeetl B : e S
Lo r " N oo
. : I . ,' N : B N ) - ‘ . .
a - 46 : . iv . E | y S
T s A v < o N . .
. ) ] . s e .
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1nepmls ssp pumpelllanus
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-

e burhed shte was s1gnlﬁacantly 1n¢reaséd An»average oﬁ 400
‘“];;sheep;pmilet groups per hectare had been depos1ted on the

- S§1te Cin

depostanY‘of sheep pelle%s 1n the burned area vas shfx°’"

-an adjacentr control area for the same,,period_
v i

that for

Although 'he dep051tion o& pellets would suggest sheep arem

e frequentr g the burned area, brows1ng by an1mals has not

1ncreased: 51gn1f1cantlyub*0nly Elymus lnnovatus, BPomus

v,\../_ . .

edysar'um l.num ' Astragal us

7 ,.".;
alp‘mus,, and Zlgadenus elggans of the ¢

3

fspec1es.found

A

the exclosure plots showed s1gns of an1mal utlllzatlon

Pelaet group counts 1nd1cate blghorn sheep use of the'

[

year follow1ng burn1ngu In\ addltion,“[the;."”“

o
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8
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A.'_‘GENE’RAL I,N'r‘iionuc'rxou. e e T e

YL < .1".

subalplne spruce ' fmr communlty on Ram Mountaln, Alberta on"

from the Alberta Forest Serv1ce as part of ‘a Rocky Mountaln

-. .’_- PRI

1#
b1ghorn sheep hab1tat 1mprovement prOJect 1n1t1ated by the

Habltat Sectlon of the Alberta FlSh and Wlldllfe var51on

and the Tire Sclence personnel from the Department of Forestl

«
. -

Sc1ence at the Unlver51tv of Alberta.,The ob]ectsve was to‘ '

o

create or 1mprove b1ghbrn sheep habltat whlch could be used

g

in spr1ng or fall ;in‘ ar attempt to lessen 'ut111zat10n.

pressure on. crltlcal w1nter range. This thesxs progect was .

~
de51gned to assess the effedts of the 1983 preScr1bed crown,
flre*on-p'-_ R I -
R D e

(1). .the postburn succession of a -subalpine-wplant

-

community, and’

(2). the response of .an ‘indigenous Rocky _Mountaln»f-'

bighorn :sheep population. toﬁﬁconditions' on the site -

subsequent to burn1ng S R | (;

" The the51s has been d1v1ded 1nto two. separate,ghapters
Ve

R
because of the two dlstlnct objectlves. The effect of the-

f1re and the changes in- phy51ca1 s1te propertles (so1ls and

SN

fuel loadlngs) on. plant succe551on are ‘the central theme of .

chapter one. The.second chapter descrlbes use of the s1te by

| ungulates partlcularlly brY;:rn sheep,.aﬁter the flre; The

effects'of gra21no on the

~ -
.o

alse_1nvest1gated in the second chapter.

B A prescrlbed crown. flre 4Qas"aerially :ighitedfzin-fa"

e T .-;a,s“

’—May 31 1983 The f1re was 1gn1ted by experlenCed personnel

o DA

m1nant grasses and . forbs are
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. canp'rzn I3 POS‘Q‘FIRE SUCCESSION om SUBALPINE pr..hcr . ‘--; BRI
S T A )commm'ry LT T
rnmonuc-rxon R
i F1re is an 1mportant ab1ot1c factor 1n determ1n1ng thei'
RN o Sl R N s°
structure 'nd composltlon of subalplne plant communltles 1nﬂ“
the ,Rocky Moun*axns LDay 1972‘ Bolllnger 1973 Alexanderf f
1974' Peetj 1981; Ives and Hanson Brlstow 1983 Shankmani’ﬁﬁﬁff:
* N . [ S T
1984) yet' llttle 1nformat1on exlsts ‘ how 1ndlv1dual_"'”

' plant specie j'br; assoc1atlons in subalplne spruce - f1r SRR

commun1t1es respond to flre dlsturbénce levels. W1thout such-':- <
nfo?matlon it w1ll be dlfflcult to accurately forecast the -
feas1b111ty of u51ng : prescrlbed burnlng : for ,hab1tat”
“f:'1mprovement programsA or to ‘assess 'values ‘9t risk when - 3
' determlning economlc agd ecolog1c trade offs between natural f

f1re reglmes (K1lgore 1976 . Sando '1978) ‘and conventlonal -””‘Qd

o total subﬁresszon p011c1es.niy=:wt$"7'f”' B T

¢ The” objectlve of ‘thls"study ’was' to 'dooomént 'the f".Z”;
response of a subalplne forest comm;nlty to a. fire. Two -
yeggg_og postburn vegetatlon and 5011 characterlstlcs aré'1A %

N -

&compared to preburn cond1tuons 1n ilght of knowledge of the
flre severlty, 1n an attempt to determrne how subalplne'

forest commun1t1es 1n the Ro&ky Mountalns of ilberta respond
.! a

‘-yto dlsturbance by fire. T FEE R : >rxf

4 . . - B

’ o o . - H g:
) K v W .

& L A \

. a ' o - & ¢ !
‘ o - &
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L S

i Alberta,; Canada.. The uppermost elevat16n of th@ burn *was

mature tlmber ;' the base:hofrﬁthe slope. 'The thﬁnnestl,

was exposed

B 'STUDY sxTE N B
o The 18 ha study 51te was located on- Ram Mountaln
(52 22! N ‘115 48“w)z.approx1mately ?50- km west f Rocky
Mountaln House, Alberta,gand 25 km southeﬁgt of Nordegg,

RN

1950 m $l1ghtly below the tree l1m1t, and the ele%atlon at

the lowest p051tlon was 1740 m. The slope gradlent averaged-;

42% and the agpect was predomlnantly southwestern (Flgure

'L

"I} ) 50115 were derlved from calcareous shale and res1stant

\

Pale0201c llmestones of marlne orlg1n (Erdman 1950)

were well dra1ned owlng to the slope steepness, type of-“'

N «

parent mater1a1 and the shallow organ1c proflle of‘humus and;”

b
. [

partlally decayed 11tter. :The thlckness of'the organlc so1l'"‘

layer var1ed con51derably throughout the study 51te (wOodard

A

et al 1983). The thrckest organlc prof1les were found under“y:

- - iy -

profilss_ vere found con51stently L at treellnea-and ;on;kd,thlf

m1cr051€bs wlthln,the centre “of the area where shale rock”’”""”

u.' R . L L s : L ¢,

Mean monthly temperature and prec1p1tatlon at 2 m above

ground level for - the growlng season (May through Sepu&mber)

- b4 ot

'as measured at 2100 ome elevatlon -at . Kiska Lookout

(

.

“ -

(apprdX1mately 28 km we of Ram Mounta1n) {were 12°C and 71

)

by %xtreme fluctuatlons -in' seasonal temperatures andﬁ:

&
preczpltatlon (Ogllv1e 1969) July was*the on$y(frost free

B month of the year. "As a result of~tﬁese cl!mat1c condltlons,

o . ) Co Y -

. ! . . r . A B - e
. B . . . oo % e
s : Lo = : S & . : T
. - . o T R . . . o . - . ) f .
'

\"mm, respect1vely (Bentzya1981) mhe,area-was characterized;fj

~w@gv,_;

rlihhb:

._‘S.
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RTR

f-sudh é&' Shephéndla canadenShs, Potentilla FPUticosa, féfjd‘

B

x’cbver. Suréace fuel loadlngs wede judged not contlnuous or'“'w

y suff1c1ently abundant .to supp rt _a ,prown f1re. Hrghly

' {l’ ¥ ; .
and subalplne f1r (Ables IaSIOCaPpa) t{ee cover pngor to

burn;ng.,The average ages ot’the whlte spruce and subalplne j~~37'fi

er were 256 and 156 years,-respectlvely (Bentz | 81) NO'j:L{_d“

ao »

) - . 't
f1re scarﬂed trees were found to 1nd1cate the preburnlstand Lo
had orlglnated after f: f1re (Bentz,,_1981) ‘The ' pte burn-"
surface vegetatlon was very sparse, coverlng approxﬂmately*‘

!@0% of the ground area.“EIymus lnnovatus, and shrub spEc1es'

. _.An qutaphylos UVa—UPSL, Rosa ac:culanrs, and dunlpenus )ﬁfhff
T scopulqcum contrlbuted most to the understory tover'(Bentz RECORE
< e . S ‘.,.-' B \f R _‘: . . Lo

1‘981) o .\ '.w. “ . ‘. "‘:” . .

‘ .._,' - : “_,-? . ' ) . '
'“Th“~ preburn and 1mmed1ate postburn fuel' loadlng,

contlnulty and condltlon have. been measured and deschbed bvw '

8 x ™

Woodard et aI (1983) In -general preburn surface fuel ‘éiffa

loadlngs were hlghest in the lower 40%’of the un1t where

\

past w1nds had bloWn down a 1a~ge proport&on of the tree

’

vl

but ITy tree - branches dld ex end almo!tqgo tﬁe ground on | \\
_ ‘ LK)
most stems. The attual and  p escrlbed weather data at the

\ t1me of the f1re,~as well as the prescrlptlon st egy and 'dih‘_
the resultant flre behav1or, have been descrqud by WOodardﬁ{ lmﬁ
et al (.14983). ' _— o
S -~ Y 3
v ___.';L\.. ---------- —-—— ) ) -~ 5 i 4"
! The nomenclature for vas ular flora follows Moss (1983) ) oo



S ‘c‘ nz'rnops ' # ﬂ
'ﬁfffi;-f;’ 1979 Bentz (1981) located bhreegpermanent basellne r} 7‘€
!Eig'; transects on the 51te‘burned 1n 1983 Two basel:ne transects "; .'k

LR were located on the adjacent control 51te, dn 1984 The f'f;fgfi7

- o T

topographlc dlstance of the basellne transects var1ed from

400 to 600 m dependlng on- the dlstance from treellne to the "hkf‘jr

» -

: valleys bottom fuel break ORough Creek) ‘The basellne _ S
transect locatlons were 1n1t1ally determ1ned u51ng aerlal ‘}_1;

/. SRR
photographs (1 21, 200-’ dated 05 09 73) but\ were sllghtly S

\-

l} modlfled 1n the f1eld due to changes in . plant growth between ~ e

1973 and 1979 Crlterla for locatlng basellnes were based on..

s,

‘a v1sual est1mate of the\tnufori ty of the snag and tree -4715“

451fr'1“den51ty and the topographlc'sv
N 8 .
o valley bottom. Areas w1thaabnormal varlatlons an topography

- . i . - L ¥

'H_Vf ',or- d1st1nct “dlfferences in~ ground cover (large» rock e

e

ataon from treellne to

'}outcrops, cllffs or talus' slopes) were not sampled h

ﬁApr1mary objectlve Iin locatlng basellne transects was to

o~ i [

‘sample areas ag’unlform as. p0551ble w1thrn.the study area.‘ ‘

f ,} - The length of  ‘the. basellne transegts and the dlstahce
- -,""“ N @y

\;,' <%etw§en plot locatlons were measured u51ng a Topoqu;ck rghge
L flnder w1thout correctLon for slope angle.‘,‘ -
Each basellne transect was d1v1ded 1nto f1ve segments

of equal length A secondary belt transect was then Iocated

. &

perpendlcular to .the basellne ;n each sengnt u51ng a.;.."du

2

M»restr;}ted random sampling method (F;gure pI;;)i,‘Thxs
g restrlctlon does not b1as the -essentlal feature of - th1s
sampllng procedure (Grelg Sm1th _1983),. tbus alLow1ng.~the

i
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,;observed var1ance of the data to be used as the bas1s oth'

-

'Slgnlflcance test1ng. Any p01nt along a tmsellne transect;f“""'

:hEWIthln 2 belt 50 n IWIde had an 'equal chance o% belngftgjfﬂﬁf

t E .‘“ '.' Ll
-represented 1n the samples. ;;j

The exact p051t16h of éi secondary belt transect]'“
g'w1th1n each segment along the basellne was determlned u51ngu,T‘3ﬂ
.jrandom numbers. If the random number was odd the secondarYtﬁl,;;l_

‘j,;xansect was located to the left of thq basel;ne. 1f- thefl'“h"

B .

O W

random number selected was even, the secondary transect was“

' placed°to the r1ght of the basel1ne.,The 512e of each of thei

secondary beit transects was 0. 3 by 6. 0 m- (Flgu:e I 2)

DOWN AND DEAD ROUNDWOOD FUEL ANALYSIS

C

‘ .

| N '_-' Estlmates of down ani dead roundwood fuel loadmgs on!

.l;; burned and unburned 51tes for all surveys ‘were: obtalnedf‘

u51ng ;e planir 1ntersect method (Brown_ 1974) Fuel

1oad1ngs were: determlned for five roundwood dlameter classes

(0 0 64 cm, 0 65 2. .5 cm, 2. 6*7 6 cm, 7 6 cm rotten, and >

7. 6 cm solld) Fuel load1ng estlmates were obtalned,for eachw

1ntercepts by s1ze class for each of . the twenty 9«3 m wade“jf¢

0 3 by 0 3 m subplot by count1ng Lthe number gKe) f fuel..

subplots along the 6 m plane. Oven dry fuel wexghts per unltt'

area ,(tonn ha): were calculated u51ng the constants and;

. equatlons proposed Ry Brdwn (1974) and the total number oﬁa
. o

1ntercepts by 1nd1v1dua1 51ze classes < 7 6" cm 1n d1ameter

R (0:— 7 6 cm d1a. classes) or: fuelwdlameter (> 7 6 cm: d1a

classes7 measurements for roundwood, > 7. 6 cm 1n d1ameter‘h

..5



h ¢ "y ‘ Y 5 . 9 e

SR e . h were recorded along the 6 m transect. Duff/l1tterf-fg;?'

.?:‘, sl B “\ -

0 d‘ ths were med%ured at 0 3 m, W 5 m, 3 0 m, 4. 5 m, and 6 0 y

LQ‘ ff cm along each transecta=rp,?;i{n?afﬂj771: ‘.f': ‘5-Iff' ”-1{;.»-’%'“:’
. ,:FIBE SEVERITY ‘-f.-' S o . i f';“‘i' % .

Flre sever1ty was estlmated w1th1n "each’ of “the 20.;:J].fei

~i'ﬂ‘i"-subplots by Woodard et al (1983) by mu1t1p1y1ng the total,” B
e S
"‘3;,3Aand ?vallable surface fuel loadlng in. kg/m (Byram 1959) by

Sy oA heat yleld value of 18, 830 kJ/kg to derlve potent1al and!?i},;f’

‘lvactual heat"output values (kJ/m ) respectlvely .The.'

' 'avaxlable SUrface fuel welght was calculated by subtractxng;

N

h:fth‘ 1mmed1ate postburn fuel loadlng estlmate from ithefi
preburn fuel loadlng est1mate (Byram 1959) Although heat,,-w

“\\ \ y1e1d v ues vary w1th1h\and betweenffuelﬁspec1es, the value‘

~

\used in thlS the51s isf con51stent with average values

propqsed by Byram (1959) and Van Wagner (1972 ]973) The
LN

frontal\\ ire 1ntens1t for the whole treatment area ,was‘
o Y

?calculatbd u51ng flame lengths reported in Woodard et al

(1983) and procedures proposed by Byram (1959) S morej.“i-

7 W
% grecently by Alexander (&982) N R

VEGETATION ANALYSIS e ‘ | |
| Four vegetatlon f1eld surveys were completed as part of
i'thls 'studv . The f1rst survey (preburn, Suruey,v Sh_gasf
'phAcenducted in. July August 1979 by Bentz (1981).'.SurveyigII51
{ P v'--'(lmmedrate postburn) .was completed in _June.'o‘ 1'948'3,.' wlth an -

" ‘additional survey 1n‘July—August 1983 (Survey IfI);fTheglastu »



”,vegetatlon survey cons1sted of est1mat1ng the percent cover.. };~

'»l.__. ., .
)

survey was taken 1n July/August 1§84 (Survey IV) Each.

- of vascular plants by spec1es, llchens, moss and 1arge']

ok -

v

d1ameter %> 7 6 cm d&a ) roundwood w1th1n each of thQQtWenty”'

i

0 3 m by 0 3 m subplots nested w1th1n the 0 3 X 6 0 m i_"‘lf

transects (F1gure I. 3)

Also the percent cover of trees by helght classes 0- 30ff'f
31 60 cm,_61-100 cm,_and 101 -200 cm were also recorded*ffv‘

w1th1n these subplots. A O 3 by 0 3 m sampl1ng frame d1v1ded§?f“

'h1nto 50% 25%, 15% and 10% areas was used for all surveys to; o

fﬁf estlmateucthe~~percent. cover _f these parameters for alln

" ‘.‘ i

-

surveys.‘f”n _'-f; ',. o ‘.“v\__ | |
Sorensen s (1948) Index of S1m11ar1ty (lBS;) was;used'

to estlmate Ehe s1m11ar1ty 1n_ plant ‘species composition. .-

between surveys. -

Py

I.S. = (2c/a+B) 'x 100 - 1)

‘where: C is the number of plant species common to both

‘ \survey, and

v survey."f”'n o S

CEV

N

R

N

_surveys, ; .3-_[." B S ‘I,

A 1s the total number of plant spec1es in. the f1rst'

Sk, s . . PR

*

‘,;fB the total number of plant spec1es 1n the secondi;ij*ii

. . - . ;
.'/._, . . . .ﬂ\ v . i ARV 9":

Information pert:an1ng glr'cbver} ' frequency nd\

~prom1nence values,:before and after burnlng, was u5ed to A

1dent1fy wh1ch spec1es 1nvadeH 1ncreased decreased and
Ly

. e

d1sappeared fromu the 51te after burn1ng. The:'prom1nence;

) .
’

\value. (P. V ) (StrlngY; and LaRol 1970' nube-“1975)f'was '
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Ll calculated for each speC1es u51ng the equat1on.- ’ P
;7f\\m:le,l; P v = Mean Cover(%{ X VFrequency(%) : (°5'(2]“'t
’lf;,;) '; L1ve tree and snag (dead stand1ng tree&?den51ty (number"uj

:%.-of stems >2m in he1ght per hectare) were - measured 1n a 0 03

ha c1rcular plot' the centre,of which 1s concurrent w1th theﬂh

N -

'”,:;‘ centre polnt of each transect (Flgure I 3) lee basal areav,.

'per hectare( by ‘spec1es “Was' also calculated follow1ng R
- n ‘ \.\ '

'h,*;T standard forest mensuratlon procedures (Husch et al 1972ﬁ.\“,

SOIL ANALYSIS |
| Ash. .and .m1neral soil samples‘~uere taken ati eachﬂ.

;- i secondary‘transect durlng)éurveys II and‘IV and analyzed ﬁorf(rz
avallable n1trogen (N) phosphorus (P) potassaum (K) soil‘ , »_;
.sreactlon (pH) conduct;vltyv(E c.); total~carbon“(c) ‘sodium | véj

(Na) agd sulfate (SO ). Procedures descrlbed by’ McKeague)f’fA“y:

(1976) were used U\ collect1ng soal samples Laboratory -
techn1c1ans in‘ the Department ofj 5011 Sc1ence :at’ the]
Unlver51ty of Alberta analyzed the 501l samples u51ng the.

followlng techhiques. -');*,,gf;“ ijﬂ;,

’ ’

ﬁcweague (1976) for pH and E. C.) usxng a 1t 25 miﬁlngtig',ﬂ
. ._ratlo hoff 5011 water,. Technlcam lndustr1al *ﬁethod Nor o
'5./ 334 7@A/A for % N and %}P (Kjeldahl dlgestlon u51ng a Block

gy ngester and analy51s u51ng a Techn1con Auto Analyzer, Black

f (1965) for K (meq/L) u51ng the ammonldm acetate\extractable -

| method,‘and for Na (meq/L) u51ng sehl quantltatlve (low tp

b high scale) estlmate for thls element, Technlcon Industrlal

5 Method No. 226-72W) for BQQN(meq/L) Totab.carbon (C).was _7”.;ﬂf

. S . ! - . -
hd a A - .o n .

- )



’ 13
vcalculated _ pegcentage‘ uslng ' , 1nstrument ,whldh
;'measured the amount of C in the CO2 gas when the SOll sampleg" .

"'was combusted 1n a Leco” Furnace (Ball 1964)

4
N
~.

A

-

T b

" Studé%t,s t- test

[y

o jﬁhe. text. tChanges in  fuel- loadlng

'D. RESULTS. . N

. ’ ¢
t»\\\\\fijlng Survey I was 1nsuff1c1ent

;fand lltter depths and 5011 parameter

e

The amounts of. soil data collected by Bentz (1531) B

_:° allbw for comparlson RS

w1t\\ data collected durlng » he ther 5urveys. Therefore,p

- » < e

pistguﬂl\501l results for 1983 and 1984 were compared to

1984 data ﬁrom 5011 samples col}ected from the control 51te.

A 4

STATISTICAL ANALYSIS EE .f'; o S d._‘ v

-~ .
- e

° e

‘to test for 51gn4f1 ant dlfferences 1n palred preburn and

[
7/

postburn observat1 s of cover for all plant spec1es.

e

'was used "to , determlne 51gn1f1cant

‘ - .\.'
differenc between preburn and postburn fuel loadlngs, duff

q

P

N
s1gn1f1cant at the- a— 05 level unles
3

- T

-otherwlse staued'1n

ré@ressed against 1nd1v1dual spec1es COuer changes u51ng
-~

the SPSSX computer pac l"
e - P :

:Nle ‘et al 1975).

- ;. The Wllcoxon nonparametrlc test %Conover 1980) was’ used

All d1fferences are

.by size ClaSS”-were.

" The ‘total ﬁeiéht of @owh -and 'dead -roundwood-’fuelsf

's1gn1f1cantly decreased 1mmed1ately after burnlng (20 9 t/ha

1979 versus 6. 5 t/ha %n.1983, Survey II),but exceeded.



L .

preburn levels_by'the 1984 f1eld}season (25 3 t/ha)

wezght ~of roundwood fhels .,w1th1n B all s1ze classes

v; contr1buted to the‘ total 1ncfease, but roundwood fuels

w1th1n the 2. 6 T, 6cm and >7. 6cm (sol1d) d1ameter classes-

- ’ -

ﬁaccounted for almest 73% of the total surface fuel load1ng
(?1gure O "7~{f' lg,-ﬁw_"

There was a. slgnlflcant reductlon 1n duff depth as a

/

d1rect result of burnlng (5 3 ¢ 2 8.to 2.3. £ 1, 4) (Flgure‘-

I-5) The dﬁff—;as completely ox1dlzed on only 11 of the 75

subplots sampled Measurements of duff depth durlng the 1984

‘field season suggest the duff depth vas not further reducea

"between 1983 (2.3 . 1.4)’2 and 1984 (2.3 * 1_.7)., Little.

{

L evrdence of er031on was noted .d;h@,h hf“l _:;f‘ _.fg“;_~-}
SR . Cem T e
f\\'}FIRE SEVERITY

_ineflnten61tx Whlch represents the average for

'

Flre Severlty was analyzed from two perspectlves' (1) a"

.

:l» the ‘stand was calculated. and (2) estlmate- of the-”'

potentlaf"and actual heat"outputé“was" calculated fo rf

1nd1v1dual }6 3 m. X, 0.3 m m1cr051tes u51ng potentlal and

actual fuel consumpt1dn.,_ g R '

Flame lengths ranged from 15 - 27m (1 to ' STtlnes"the

helght of 1nd1V1dual treesh,(Woodard et aI 1983) and as a.
. \
: result ; the estlmated frontal flre rnten51ty ranged from

82, 000 to 306 000 kw/m rgdlcatlng va’ very hlgh 1nten51ty

1.'

30 000 kW/m, and rarely exceed 50 000 kw7m (Alexander 1982)

.-flre. Most crown flres fall wlthln the range of 10 000 to -f
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VFigure“i 4. Average oven- dry down and dead roundwood fuel
welghts by size classes (tonnes/ha O D w ) for preburn and

U
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Flgure I 5 Changes 1n average dufﬁ depths-(cﬁ[
(1979) to postburn (1983 ‘

e

" DUFF DEPTHS (CMI. =

@

I

1984) surveys.J

1988

13

-from preburn:




\F

N . ‘ % : ” ok ) “ _\_ ' ".
Actual heat output ~as, 1nd1cated by the reductlon\og fuel
loadlng =by the flre,- ranged from O due to- a \lack of f{ﬁfp
:df roundwood fuels to 11 273 0 1 kJ m :'} *‘ Ye ;fr;*.f;hiﬁv 3
TN ' 3 / BRI A A A
Graphs of prebd%n percent plant cover versus potent1al e

"~\l

heat output\(F1gures I. 6 and I 7) do not suggest preburn

fuel loadlng :' restrlctlng plant ecover. Postburn plant

'\,cover was greateit qn subplots wh1ch were subjected to lower

-

' the range of actual heat outputs d1d not dlffer greatly from

'_ that of potentlallheat outputs since most Qltt@g and smalk

"-surveys (Flgure ILJO) Although the ﬁlant cover of Elymus fgef

TR

'~absolute cover of pli

S r. - o o
~y_and Zﬁgadenus elegans (F;gures 10 1,11, and I 12) are.

‘innovatus was reduced to zero on many subplots" it does not;h;c

¢

actuaﬁ heat outputs (Frgures I 8 and 1. 9), Thls relatlonsh1p ~ph§t

~

' Was not statlst1cally tested due Ep 1nsuff1c1ent samples and

the é?ck .of dontlnurty'ln data over. the complete range of . ftl“

w.t heat output values.-Shrub domlnated subplots were assoc1ated

E

only w1th low potent1a1 hj%t outputs (Flgure 1. 6) Cover on'

.

these subplots was reduced to zero.~It should ;m\noted that D

_ v

dlameter fuels\were Fonsume& ygbl.“fw - 3\\ n"

‘ Regre551on b
1

relatlonshlps between be%é?en heat output and changes in the RS

" SN

analy31s | falled "show_f_s1gn1f1cé;t’l3f\.f

@ species. Elymus lnnovatus, CaPEx spp

2

1llustrated here as. examples of dlfferent relatlonshlps w1th

.~

total heat output. JUIE .
Ly S ‘ T
Percent cover of Elymus Innovatus varled greatly acrossuwu“

the complete range of heaR outputs amn - both pre and postburn‘

- : ) :,\vli.%r . ’
- appear: these -ﬁesults, were-‘dpe to highervlheat outputs.
. SRR o ey o I
4 LY ’ 4 -



% PLANT GOVER -

s
- %J
.

.80

!

B GRASSES AND: FORBS:'

LEGEND%

. X SHRUBS

POTENTIAL HEAT OUTPUT (kd/m’ *10‘)

'jubs on eubplots where Lhe potentlal heat outputs ranged
from #to 1 000 000 kJ/m B ' '
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4 PLANT CAVER - ..

E ‘ 6 . )10 ' vv, ko T i:".t
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‘3:“lower fuel loadlngs (Flgure I.11) -In, addltlon, the prebur

VQThe percent cove& of Caﬁexispec1es decreased in all burned’VI
‘subplots, and there appears to be an 1nverse gelatlonshlp

~7ﬁpBetWeen heat output level and postburn Canex cover.) kn

.fpotent1al heat outputs)

fsedge cover was relatlxely‘dow compared to other spec1es.'

this species. : »fu'a.,-ffu o pl.;;r,
Y ‘ ' : : .

. . : . P

”'1{,sﬁee£eré of fuel loadlngs (vhich .are used to- calculatef

onm

Caﬁex spp. Were most commonly found:on subplots:wltf

ST | i

© NS

R ) Y

v

AJ

»in heat output cons1stently reduced the c0ver of

v

Zlgadenus elegamg’was found only on subplots w1th low52.~f;

l\

“potentlal heat outputs (Flgure I 12). The percent cover‘off

-.\“'

\

'Twent from 6 6% to 0. 5% over the sameapi;:od By August 1983
‘Wthree mopthsﬁafter bdrnlng) the gro d area coveréa by

& . 4
Zlgadenus elegans 1ncreased on all subplots subjected, to'

rn*ng+regard1ess of the heat output value for the subplot

L . . .,».u'. .
R Lo L H N RARIA-Y - o . -

I T | s T v S
" grHowever, - this.. relatlonshap was not tested statlstlcally*;p e

”{;because;;of,{aa shortage of _samplés across fth COmplete‘j?ﬁﬁfﬁﬂ

»anETATION COVER R l LT e

s . "" ;‘ ‘ SN "
Immedxately follow1ng~the prescrlbed crown flre, thejpﬁf‘
overstory canopy cover _was reduced\%rom 60% to 20% lesual
\ .
estlmate from photographs) and subordlnate vegetat1on cover .

f,

' \-
was reduced from 20% of ;%ound area to 3% (F1gure I 13)

Gduss and sedge cover was redqud from a‘qyeburn level of e

- ]

e forb cover

6.5% to 0 8% wzthln one month of burp1ng, wh

(3¢
.H

-

grass and sedge specles had nearly recovered to preburn

e
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FigUre”ﬁ 3* Total understory cover changes between’ preburn

(1879; ‘)and postbu?n surveys (June 1983 11, August«J583;
1II gnﬁ 1984 Iv) by cover type.‘ . -
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-devels ' and. forbs"were"w1thin 2/3 of the preburn cover-

““f,sa&alues.‘By the end of the 1984 growlng season, forb‘cover»

o had almost recovered to preburn levels, wh1Ie\ grass and® =
sedge cover values were almost tw1ce those pr1or to burnlngv”"'

(12 1?) \» o - -
Trees - and shrubs were most adversely affected by ‘the °
vﬂdlrect _ 1nd1rect effects of burnlng Trees have ‘not

fre establlshed on any of the permanent plots and afterjtwo7

grow1ng seasons shrub cover only amounts to 0 2% of thef~

ground area.- The percent cover,. percent frequency and}£
promlnence‘values for allvspecfes in the burned 51te agéf‘qﬁ
."presented 1n Tables I.1, I.é,fand It3,'respect1vely. :
Seventeen ¢ plant 2_spegies:' were-._identified ._iﬁ'; the
understory “plant community immedlately followlng burnlng;';fgf¢
'J(SurVey II) This amount 1s half of the number of spec1es

-

5found 1n the preburn communlty, but 12 “of- the 17 spec1es¢_"

. found 1n the postburn plant commun1ty were also common torj.'f"

Ly N

‘hthe p@

'.'x.' )

urn communlty for a 51m11ar1ty 1ndex value of 47, 6tfj“"'

4,

'(F}gure I 14) suggestlng §1ve plant spec1es 1nvaded after? _ |
burn:io By the end of the 1983’grow1ng season (Survey III)’IT‘T
"thi¥s value~had 1ncreased to’ 65 5, and by the endvof~the 4984'f
growlng season (Survey IV) the 1ndex had clambed to 71.2.

X

iThe srmllarlty- 1ndex between postburn sﬁrveys _is even‘,7-nq
hlgher'oThe sxmllarrty 1ndex between Survey TI' and Survey-
II1 is 78. 0 and between Surveys III and 1V 1t 1s 81 5,

The cover of Canex aurea and C. sc:rpoidea,.Campanula”

- Potundlfolra, Gal ium boneale, and'_ Zigadenys _elegans’

. . . . oo Loy
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The quality of thlS mlcroflche;"

‘”La quallté de cette microf1cheub

is . ~heavily - dependent upon . the

;qua11ty of -the*~ thesis submltted“
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SRS f‘ o ,;' L e e B L j?
n[r'g' F1gure I Spec1es comp051t10n compar1sons between prebur;.-
' S (19795 I)and postburn su.veys (June 1983"11 August T983;

‘ﬂIV;jn”_ﬁflll and 1984- IV) u51ng Sorensen s Index of Slm1lar1ty.;




e

thlff_ Immedlately fqll$w1ng burnxng the~ cover of Androsace~r@

NG ’033

drSplayed a s1gn1f1cant 1ncrease over preburn values by the S

Lo ko "‘ .
end f _the f1rst growlng season “(Table 1,1); Elymus '

Jnnovatus and BPomus lnermls spp pumpe]lianus also showed a S

élgnlflcant 1ncrease from preburn cover> bht only by the end

. of the 1984 gcow1ng 'season (Table I 1) %'f

4

chamaejasme, Aster alprnus, Fnaganla v 'inlana, Hedysarum

Junlperus scopulorum Potentllla Fﬁutrcosa. -osa aclcularis,¢””

1‘ S%epheﬁdla canadensrs, and P:cea glauca (under 2m 1n he%ght)

showe6551gn1f1cant decreaﬁes when compared to preburn values
. W 8

(Table I.1) Subsequent“to Survey II there were no further o

decre&s ’the cover of these spec1es.
v R £ k] ' '
7ymus lnnovatus was the most promlnent spec1es “on’ the

s1te in all 5urveys (Table I 3).&*@Fomus' lneﬂmls‘ spp
pumpellranus was g;ouped w1th Elymus ;nnovatus due to the N
d1f51culty 1n dlstlngu1sh1ng between the two spec1es 1n

N

yseparate spaples wheL they vere’ mature.vBPomus inermfs spp

pumpel@nus was found A:o ex1st on only one plot on thef’“

dburned site and therefore drd not constltute a major port1onﬂ

~ : .,

' of thJ grass cover on the 51te._

-

Trees surv1ved 1n only 4 out of the 14 burned‘plbts-'g

‘Prlor to- burnang -(1979) Bentz (1581) estumated vthe l1ve

%

B tree den51ty to- be 1012 (+ 525) stems/ha and snag dens1ty at

,j36 (+ 83) Subsequent to burn1ng tree and snag‘den51tlésf "

&
ae .
e

¥ Nl
~ a5

Juvenlie stages. However, 1t §z~kp0551ble to 1dent1fy the"ﬁmb

,silresultlng 1n a large decnease in basal area of 11Vé stems.ri-Qrf

Lr"'.' SRS
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e

-

o

were changed to 73 (f 172) and=. 1449 ('_"g 771) stems/ha, S

respect1vely The slxght 1ncreas€’1n total stem deQ51ty ‘a f”

llkely a- result of 1ﬁd1v1duél tree seedllngs grow1ng 1nto-'

ﬂ‘“‘

the s1ae class’>2m whlch was. used to d1st1ngu1sh between,

3 . 3 ¢

subord1nate versus overstory tree coverc Some of .téﬁ :

dlscrepanciumay also be due to sampl1ng error. L1Ve tree,'

&

" seed11ngs were not 1dent1f1ed on. any 5ubplots durlng the two

f1el easons follow1ng burn1ng ' P ,

SOILS

»

Preburn 5011 samples collected and analyzed by BentZ“

(1981L were not used in_ the analysls of f1re effects on‘

~ so1ls because of the l1m1ted‘€@mple 51ze Instead .the pH

‘ conduct1v1ty, ! carbon,, nltrogen, phosphorus, Ve pota551um

"sodlum, ahd sulfates of 5011 samples collected 1n.1983 “and

1984 im the burned area weré compared to 501l‘samples\taken'

from jthe. adjacent control slte (@able I. 43 \Tem rary

\ol.

srgn1f1cant 1ncreasés exlsted for conduct1V1ty, potaSsium

':and sod1um between the 1984 control and 1983 burn surveys.J

These three parameters decreased\ between 1983 and 1984

surveys. The sulfate concentratlon 1n soil 1ncreased between';

“the 1983 and 1984 surveys. l ) Y

Uua
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st
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L

51tes (1983 1984 .

a2 .

»Control S " 'Burned

”Pé:éméfér: 1984 1983 ™

e

PH: . 7.2 6.8

'”.* - Slgnlflcant decrease~( =0.05)"

N

“EBJC. L . 0.62  #x1.55

.

Co%c . .58 . 11.46
CmN L 0.4 0.5
LS T -~ 0.06 0.0 .

-

" K(meq/L) . . 0.2, x%0.8

Na(meg/L) . . 0204 . %%0.28

S0 (meg/L). 1.6 - 1.6

« . W
Q a . - >

)
*% - Significant increase( = 0. 5)

Y

1y
\
e
.~

.,\_

"“Téble'I i Compa§1son ‘of 5011 parameters between' o
. control and burn . ' )

=Si£e
1984

7.4

. 0.66 . -
8'.1b

0.4

0.3
.0.03

*x1,9
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" E. DISCUSSION -

b
,

A . Ve

"*Fusr.s '.

1i@ Most smaller dlameter roundwood fuels (<7 6 .cm) and.“

-

fhmost 1arge d&ameter (>7 6cm) rotten fuels,'on the ground and"“

£

:accountlng for the reductlon 1n fuel loadlng from 1979 to'f

It should be noted that although surface fuel loadlngsA;%.h,gttp

§ .Standmgﬁ were. consumed by the ff?e (Woodard et. als 1983),‘5”.’_,"-‘:"-:

983 The 18 8 t}ha 1ncrease 1n the surface fuel loadlng:f?":'

'q;vsubsequenthmo burn;ng is- probably due to fallen trees whlchf‘“”‘qk

.?iexceed preburn\Vevels, the absence of %dbe and dead aer1a173#dfi

“‘f1n 1979 to 2 3 cm in 1983) However, undergro_

'sﬂfuels,wgfandf hthe‘” poor contlnulty f of surface

f-part1cu1arly (1n the_ smal

:‘tlme in the future.

/ffthan complete (F11nn and Weln 1977) -Therefore,

’recover qulckly from

L

t SN
&

By - kS

-frthis area from supportrng a w1ld o prescrlbed flrg for some

P
D .

‘gwould l1kely 5urv1ve in areas where duff rem val was less'

fl1kely that subterranean plant parts wh1ch w1ll be able to‘h

'}espec1ally 51nce t ere was llttle ev1dence of eroslon 1f

:they are capable of vegetat1ve reproductlon._‘

v

L

1 d1ameter classes,_w11§(prevent'5fM

Yo The flres@onsumedvalmost 60% of the duff (from 5 3 cm

d plant parts,‘“

h, effects‘fofh th&s dlsturbance,:}Uf



j,f}fFIRE SEVERITY | V'ljf“ f?}J;jﬂgfgj;;av'-;j;@@ﬁfﬁlg’;{ﬁ“?

~

_,.-b-—-——\

_-fpotentlal heatf output suggestlng that _ most fuels,'”

"?regardless of 51ze and locatlon,'were consumed by the flre.;ﬂfbwﬂ

| 511The large “varlatlon f’ total heat outputs (from 0 to

ht;.decomp051t1on or: perhaps even the young age of these plants.g;bt

disc

Qw 11, 273 031 i kJ/m ). 'ji largely 1dUe'ghtoj13the, m1cr051te

lvarngblllty 1n fuel loadlngs prlor to burn1ng As rev1ously5:tl :

‘iw1th‘bver turned trees, whereas undlsturbed areas had veryﬂfV'“'

little down and dead fuel (Bentz 1981) jjjfﬁ’i-',ffj*" L

v'.'

Small dlameter down and dead roundwood fuel would be{:f?_f

ivgexpected to be more abundant on subplots'domlnated by shrubhli“»
vcover than on those where forbs and grasses were domlnant

"'VQ?Fbecause of the number of f1ne woody fuels. However,rflret;;
'f;;fuel -load1ngS' were. lowestv onj shrub dom;nated subplots_fﬂh'

5suggest1ng that most of these tw1gs were retalned on the-fgjuf

A}

plant. Ghls result may also be due to the slow growlngﬁfrﬁ;i

. fnature of these 1nd1v1duals, : anfmal brow51ng,v- %1d\

) I
ngh preburn fuel loadlngs were concentrated 1n the:, L
”j"blowdown portlonljof fthe: stand where plant cover .waShﬂf

L lowest. Therefore, large reduct1ons 1n the percent cover of;f .

?'_grasses, forbs or shrubs was not due to h1gher heat output”
i values;- There ‘appears to be a relatlonshlp between fuel'

_'loadlng and preburn plant cover, but thxs relatlonshlp wasjjh

A

;not tested statlstlcally because of a lack of samples..A“

:’vunslmllar relat10nsh1p was found by Woodard (1977)

o

e S -'_ S

:VT}On mos? subplots the actual heat output equalled theflfffl

ssed a 1arge portlon of the preburn s1te was coveredﬁﬂ”f"



’"f‘fplant

The vaarat1on 1n dzstrlbutlon of plant cover and fuel,h

?_ggloadlng across the 51te, and the amount of res1dual organ1cfi‘fl¥_

"~5mater1al may be the reason mo- s1gn1f1cant relatlonshlpsﬂf'" L

‘,twere found between heat output and changes 1n cover for any;ff o

N 'such strongly rh1zomatous SpeCleS as Elymus innovatus Whlchb-“'.;:'..'f."l'

Tfhave the ab1l1ty to-resprout from subterranean reproductlvel.3

_:ec1es. Thls relat1onsh1p mlght also be confounded by,}dr o

ﬁrftlssue. These spec1es may not ‘be. affected by even extremelys,j,_ff

rﬂfhlgh heat outputs when _sheltered by duff Amaterlals,j}nun

’th1zomatous plants WIll most llkely regenerate 1f the layer7

£

tendenc1es,tand therefore, d1d not recover as rapldly asoV'

organlc ' matter éﬁ} thlck enough, ' protect hleT~
| : 3 , 7 e
y productlve tlssue (Fllnn and We1n 19773 For example,,the_

gsedge spec1es on tbe burned 51te exhlblt weak ¥y rhlzomatousxtff**

@Elymus fnnovatus,, thus accountlng ‘f the more apparentrtpffj”

Tl 1nverse relatlonshlp w1th heat output CaPex spp have the:ﬂiLf??

./ E 2

“ablllty cast.vllght seed n abundance and “this f{sjf
”J*perhaps, the1r surv1va1 strategy (Rowe 1983) However,.the}.”‘
"H'sprlng burn may have destroyed the avallable seed . thus:

'Jaccountlng f‘rifth$AWIQW§-carex ;cover ;in: ggztburn;“”"“

=,

ncommun1ty.

Z lgadenus el ega#s,r /_- ]

:'ffheat output Most plants Jllelg orggunated on subplots wherebti

rf r

]seed had been stored or tranSported 51nce thls spec1es waslfb"“

found on many subplots where 1t had not been prev1ously

»

. observed

'reased 1n cover regardless of




T : ""\ wasr!’»"”u

e

3h."Tota1 heat output" (kJ/m ) 1s not ‘a measure of the
S ﬁ
flre temperature nor the length of t1me }t took to burn the

'7p’fuel f"any glven subplot These4<parameter8;-were not

ifmeasured at the t1me of the flf%, but that 1n¢ormatlon may

.

uéghave made the 1nterpretatlon of plant responses noted ea51er

nd more accuratgl R vp":f'j'g';U-’ '.,f [ffi .

1;?VEGETAT10N covsn

Preburn subordlnate plant cover was sparse,fl1kely due

4

.'{ln a’ large part to the den51ty of the overstory tree canopy

‘-whlch would llkely affect surtace temperatures and avallablemf'
: . e S Pl R
fl1ght d perhaps even 'avallable ,~soal nutrlents;b P

’ : “ R
'»fImmedlately follow1ng the igre the .oversbory canopy fwas v

-lreduced from 60% cover to 20% due 1argely to the consumptlon”'

Cof Tlive tree follage.-Although the understory plant cover LT

(

'educed to very l §t levels.f( 3% f” ground aarea) é?f;;

?

.flmmedlately followlng burnlng,.bzt seems to. be recoverlng
'-3':rapldly T ’* | g :

Thel relatlvely hlgh Sorensen 5 Ind\h\ of S1m11ar1ty
'values suggest the« fire. had llttle 1mpact on subordlnate
piplant comp051tlon. By 1984 z4 oj the plant'spec1es found 1n‘

/

7the burned area were common to the preburqy but th1s value

”jfalls to expla1n the pre!ence or absence og 1nd1v1dual plant

'spec1es. Therefore,' the spec1es found on’ thlS 51te -aref

\ dlscussed relatlve

. e1r regeneratlon strategées and/or

p rpholog1cal adaptu' ._1n llght of puUllshed theorles by }fe.

‘;Lypn. and Stlckney (1976) Cattellno ét al (1979) and p

'{‘;"‘Z | R

A »@!.
<.

Q‘e
s
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Chapman and Crow (1981) These theorles may enable the study

t_‘o account for 1nd1v1dua1 spec1es response O;’f effeCtS °f

GRASSES AND SEDGES

Percent cover of the two sedges, Car'ex aur'ea and C

"-‘-‘".SCII“pOIdea 1ncreased 51gn1f1

"_ ntly by",__t‘ie ‘end of the

’.I) but decreased 1n cover

s '{"‘1983 growing season: (S}#‘VEY
‘. ""the followmg year (Table ‘_f;'_.'_1v_v_)‘£‘ Canex was the second
) ‘most promment genus on the 51te (Table I 3) untll 1984

v‘ji'I'hese ': spec1es ) are malnly caespltose and have short
v.-_;,.‘-rhlzomes on Ram Moﬂz_:‘ :_},am._- The declme 1n the cover of' _
.ﬂ.._',_"'these two specles may be attrlbute('to sheep use or to _
S E ’:‘_:;_f1re@.‘ 1nduced channg 1n physmal o chemlcal “ »
, g, "'F:‘env1ronment Prev1ous studles of 51tes wﬁe Car‘ex - -

&pemes were present prlor to burnlng all agree that the

ground cover of thlS genus generally 1ncreases after -
S b

Arch1 bold - ‘i A'“i;f"-‘_t |

1979 : 1980)) ‘7~These . studles ‘ SUQQESt 1ncreases 1“ |

':‘Ai-f.v..,frequency of sedges are due to seed cast rather than
e - ,
ﬁrﬁegetatlve reproductlon._

I's - . -

P.pa spec,laes tend to be s'tro'n'g"ly_' c'aespit'ose to a
& -stolonlferous (§or51ld 1979) .‘and_: thus,-' would be
T %‘”‘ expected to ’have a- response pattern smular ‘to. that of
s \"4 F"thet sedges, smcef rep%oductmn would be expected to me’_.‘:

’,J_from seed rather ﬁhan vegetatlvely, part-lcularlly- on

hatd

<51tes where all or'gamc materlal is burned The genus

Sl ) - _d1d show a shght 1ncrease in _frequency 1_-n Survey .11, .
U et R T ST N
o R T S -

o :;‘L' . . " )

& . :



-w1nd or an1mals,*

.":_flre (Mogren and Barth 1974,. Crane et al 1983)

Z .'_,_ N \

but cover values dld not change durmg that t1me perlodv_g:,_»_ L

_due to the 51ze oy these 1nd1v1duals at the t1me of:__:_'

B

..i..samplmg Thus,\Poa contrlbuted very llttle to the total'j‘.-'.,»-

:plant cover on 51te after burnlngr _

..I'Oot sytems,f a-nd 1t occas1onally has short rhlemes.
._'Re'presentatWes of th1s spec1es d1d n() ppear on the-',';

-*the 51te untll 1984 and‘has 1nvaded the 51te 1n l'ow-j-_.'."’

numbers (Table 1 2) The presence of thlS spec1es _i_s_.,_';'-il'

‘ llkely the result of seed migrat;‘ “; onto the 51te due to'

“ﬂ

.‘.,

The cover~~valuesr"" of EI innovatus and Br‘omus_-‘

mer‘mls SSp".' pUmDEHIanus were <comb1ned because “of
'dlfflcultles 1n d~;st1ngu1sh1ng betWeen them "in"_ the1r:"'
b'»vjuvenlle stages.f Bothxtspemes are strongly rhlzomatous,:‘,.'

| perhaps accountlng for \thelr rapld recovery 1mmed1ately

‘ !-i' O

'after'-t-he. f1re. Seedllngs wésfe also%observed in 1984,

.

’Br'omus Iner'mls 1s known to 1ncrease 1n abundance aft\er'

s

""r"e:spo’rxse- of-. Elymus Innovatus to burnmg has not been""f'-'
"w"idely studled but one would'expect i_t':to react_f ”

."51m11ar1y to Br‘omus Iner'mls bedause of their - 51m11ar>

growth hablts and morpholog1éai@haracter1st1cs. ’I‘hese'

two specms 1ncreased substantlally followxng the burnf

~and have been the .most promlnent spec1es&n the 51te in.

"gall surveys. Y

i . S " o ) DI S ' T T el )

Agr'ostls scabr'a 1s ‘a perennlal grass vvht:h £ibrous_~ o




S FORBS ‘ ‘ ', ¢
G Achlllea mlllefol fu was found 1n low abundance
& i_. ‘prlor to burnlng and d1sappeared from the 51te after the |

"f1re. hlS spec1es has shallow,' horlzontal rootstocks

‘--'_._:..acKrhmomes'f:that are located An; the duff layer,_. and
3,"' ?-'.,':_'wou a 11ke1y be. destroyed 1f burnlng oxldlzed the duff
- - _.'b._layer in the areas where 1t grew.s ._.- s \ -

Gentlanella amar*e?la and Agosems aur-antlaca are

.-

' l:‘-,.‘annuals _f,that dlﬁappeared from the s1te UDtll 1984 The-

»"',":_;‘.:'absence.of these spec1es"'i~s‘ probably due “:j'a’ shortage .

. ', 'uz.-.-_ »

_.{,i_‘l-of seeds whlch were kllIed by the ‘1re._‘ q |
| Eplioblum angustlfolium is well known ‘as. an mvaaer L

~‘_"'or 1ncreaser on dlsturbed 51tes,- partlcularlly burned --"

. ”""'51tes. Schm1dt and Lotan (1980) stated that the increase

_shown by thlS specmes. subsequent }‘to bur-nmg 'wasf‘

%ssocmted w1th‘ 1ncreases dn 5011 nutrlen-ts foll w1-ng

°" o u";‘.»,b‘gf, . ‘e.‘.::--

o :La:_f.‘-f'-yfgpja&-:"*
_v_and Stlckney 1976 Crane et al 1983) Tﬁe n&uzomes @f
-t thlS spec1es are located 1, 5 to 5 0 cm below the t0p of .:;.'w
"-:',':'_"the m1nera1 SQll (McLean 1968) thus g1v1ng them a good
' 'chance to surv1ve f1re. the ' event that theyn doﬁ ,{

o= 3

g ﬂ surv1ve, the llve roots are. able tO capture n“t“e"ts %@%
"»:vthey percolate through the sogl proflle poss%ly'91v1n9‘. 2

’ jthose roots a competltlve advantage.eln thls study, the

e percent cover of Epilobium angustlfol lum d1d 1ncrease,

-"_::""but the 1noreases were not statlstlcally 51gn1f1cant

S !
B ] Lo



perhaps 0w1ng to 1ts relat1vely low dlstr1butlon 1n the}f;}"’

Pfeburn stand; ‘fru'x*”]i";;-“ajzi;:n-.<<[*~vﬁj;g'f_‘:; R
| | Fr'agar'ia vmgmiana 1s not noted for 51gn1f1cant.
e cover changes after f f1re,,;fbutl d1d decrease}dbfﬁif
s1gn1f1cant1y on thlS s:te. Alghren (1960) reported thed:ff§d
b.fspecies 1s capable of sexual and asexual reprOGUCt1on;l- |
after burnlng | Data from Noste (1982?,'and Antos andﬁ

Shearer' (1980)

showed ‘thet percent cover‘;ofy“w1ldf~

I3 o

strawberry 1ncreases sllghtly 1mmediately aiter burnxng.y»b:z

5hen—returns to preburn levels

Ga7lum boreale showedf;a srgnafwcan'\ 1ncrease in

cover followlng the burn, but tne ava1 able 1nformat10n“%f_a:
on' thls spec1es .iSU_Confllé ing; - Archibold - {]980) h
reported ‘1nvas1on folloW}ng flre ‘.whereas ‘Mogren ahdjf{'

Barth (1974) and Whlte~~(1983) 'found ‘tge‘ species-

decreased in’ cover subsequent to burnlng Th1s spec1es .
"1s a llght seeded perennlal capabie of some vegetatlvejl
reproductlon -and 1ts respon e t0g7£}re would l1kelyy

L 4

depend on the avallable see.:'

Hedysarum alpmum and ‘str'agalus alpmus tdecreasedi__'.

51gn1f1cantly 1n cover on the Site followmg the burn, Q

2

but are exper1enc1ng »slow -but ;steady' recovery BotH‘

spec1es have woody taproots and creeplng rhlzomes, and
‘}‘é.’ v

] are also‘@apable of reproduc1ng by seed Therefore, it
» . .

‘is highly gprobablei these speciies wlll contr}bute

. e

*significantly to the future plant cover on this' site if

e

theyjcan”tolerate:the'nev environment created by the

- . .
" . . ¢ -
R T . . .
. oy .



e AU - R
;ﬂ,j AQ;.TI 5; These spec1es ;'wéf§" grouped :§£E§ause ‘Ehe‘
ff_' s d1ff1culty of dlSthJLlshlng betwe fthem"‘w1thout555
flowersiio fru1ts ;dﬂ ise thelr 51m113{~
‘ wh1ch should o 1

SOJ ldago spathu“'“‘lata and’ ,Asteh-"v _sibiricus 1 were |

hﬂ? _ p051t1ve1y 1dent1f1ed durlng he_ posthurn ‘survey,

T

*although at tlmes lt was, too dlfflCUlt WIthOUt flowers,f'“

to dlstlngu1sh between 1mmaturef spec1ﬂens. These two

"spe“lés:have 51m11ar leaf shapeSwand&arrangementsl_and

therefore, they were- grouped.lnto one cover tYpe. Astenvfn'“

lsibiPqus 'waé-:not reported Hinufth preburn. plant
'*communlty but the apparent absence of thlS spec1es may
be due to m1s1dent1f1catlon durlng that survey These
*soec1es showed no\ﬂbgn1f1cant changes 1n cover but havefl

'§1ncreased/1nmpromlnence. Thu§ they constxtute a nmjor :
.'h,e Lportlon of the relatlve vegetat;ve cover on the s1te. :_hé
ﬁ;y ,Both recoveredOQulckly dur1ngCthe flrst grow1ng season B

h followlng the f?re.‘f"téﬁ%fh  :j .'> ' | '_ ' |
Zl;;dEnus elegans rarely occurs in abundance on any ' ~“:

S ‘;plots on- the site.. It reprodu;es by see ;ﬁdﬁlhas ‘a .

'perenn1al bulb wh1ch Qts »u Uall locaf'

IR mlﬁ%ral 5011 p0551b1y enabllng it to sg;¢1ve a fire. I
. A X Q’? ._..l:_ s h -
was wldespread on the site land, .althoughupoveﬁ'walues ‘*”F

.
~ L L]

were low, 1t showed a s1gn1f1cant/1ncrease 1n frequency
) -

9

el and cover after burn1ng. (A o L NI
2 . . . - ,\ . ...l » . R L ,"i'fl’t ).ﬂ.‘-
e ” 7 I
l,. .

<l
=
\



~—

An' r'osace'”';_‘_}_‘chamaejasme, . Antennanfa § al pma. Onthilia

_ f unda . Aster'

"]'jkemana, Campanula r-otundrfol Ia. Moneses umf)or'a. :
Vlo'ha adunca,. Sllene panr'yl, Ar'enama spp ' Oxytropis Y

: ‘spp , and Sre?‘ama ‘rongipes 50 1t is’ "dlfflcult to

B 55"*;d 1nterpret‘the1r Eeactlon to flre.”These spec1es do not
| '”chontrlbute 51gn1f1canﬁly t° the understory’ plant cover
(Ta)ble I. ) ‘W CR ;’ ' ‘/ |
el SHRUBS AND 'I‘-REES ‘_ E \ . ( o o , R
- | All 'shrubs -W1tb1n fthh treatment.‘area sh6g5d="

Signlflcant decreases'»in cover follow1ng burnlng.

Postburn shrub cover emerged trom roOt collars of shrubs

fm to burnlng APctostaphylos uva- ursi hasi

‘on 51te %ri

f (,',h“ .tralllng root1ng stems and stolons out also reproduces
L L

" ‘_, ':'-’5.-0--*"_‘,." .

L;ttle autecolog1ca1 1nformat1on 15 avgﬁlable for‘*”'

_,alpmus, Delphmlum glaucum. _ Dr‘yasA “”

-by seed It has not yet retUrned to the 51te, suggestlng—"n -

t
the roots, rhlzomes and seeds may have been dzftroyed by

e - : _‘f1re..h$he llterature ;is' confllctlng,_ sugg sting h
| ;‘percent cover of thys spec1es mayhlncrease (Rowe51983,
}Mlller and Maller 1976) , decrease (Noste 1982f’or sh0w .
no change (Mogren and Barth 1974) after f1re. dv
,'-"‘_ | o Nelt/h dumper*us scopulor'um nor Rosa acfcular'fs
b’bi}'?:;'i : have yet“hetufned to “the sife. fhese spec1es, e§pec1ally
_dun?berus “SCOpUIOPum,'. Bé" not’’ 'readlly ‘ reg;oduce

vegetatlvely and may take lonﬁér to recover on the srte

: 8
dependlng-on the patural'mechanlsms requ;red to relocate v

-
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T 501@5?”

,-.1conduct1V1ty, carbon, hosphorus,
N

’jet al"1979) The most str1k1ng anomaly was that n1trogen in:

',the so1l samples d1q not decrease after burnlng (Table I. 4)ffh

. before. decreasing 1n"H284 Also,_1mmed1ate1y after burnlng -

B precxpltatlon dmrlng the perlda between the burnqgnd surveye‘

AII could account@ for these results 51nce leachlng of .

4_ap%§ars the cr1t1cal temperature 11m1t -above wh1ch majorﬂ

‘losées in n1trogen can~be expected 1s 300 C (ﬁhlgren and

the v1able seed.."'~"p;';;'g} f¢7ﬁ;i'u,_ - .
Potentilla fnuticosa and Sﬁepherdla canadensrs both”;f[
urreproduce Veﬂetat1¥91Y _andl_by seed (Moss 1983) ‘Theyifw_ :

RN

Lwere 1dentaf1ed ‘1n the ?_urned area dur1ng the 1984pf;

W

"5urvey, reCOVer1ng by means of foot collar sprouts afterfﬁﬁfi

'”‘fthe parent plant was entlrely top*;mlled by the f1re.ﬂ"”

Abfes Iasr -
\ :

‘a and Prcea glauca*have been almosthfTw“
,ellmlnated from the burned 51te ‘in those~ areas wheref FEREIR

.’crownlng odcunred j;f..gw»g“i' ' ‘_j"- = ',"J*.r,flff?f'

' L)

‘eneral most Q soil -'parameters‘ (electrlcalﬁ;f,'fp

”3pota551um 'sodlum, andﬂf

i B

sulfates) followed trends repor*edﬂ1n-the 11terature (Whlte ‘ )

S ; £ [ .
et aL,_1973- Lew1s 1974- DeByie 1976’ Stark 1979*3We115-~

.;the pH decreaSed before 1tx1ncreased 1n 1984 The absence of' e

-

' :ﬁutrxents 1nto m1ner&1 5011 m1ght not yet have occurred 'It7ﬁ;g

o

" Ahlgren 1960; Knight 1965 1966 Baker 1966? In addltlon_

Baker (1968) found that soils that were l1ghtly burned had’ oiif

n1trogen values 51m11ar to preburn condltlons whlle Ralso’

A ) .



v",:l'(1979) : suggeste@ that:‘ #, ni'trogen, _'-_partmularly . nltrate‘__'- :

,Qcompounds,_ may 1ncrease in the so1l 1f temperatures "e:e:';':;‘l

: ‘..:'less than 500 600 C Thegfore, low surface temperat’ures'._:i."
t;) the : t1me : of-;- burnmg may also explaln these apparentl.-::_.

_x‘{,'ano;nalles..Any one, or .comblnatlon of the followmg factorsf

«“'\ A o
agy be qesponslble for ’
s '-q

-‘sitb

: 4_:‘2")' the organlc"

_it'\aftter burned only atlow b temperatufs, -»a' S(3) e

breclpltatlon may not have leae/hed "the . avallable elements""1,'*.._;.__,.'?

t/ha and‘v duf ‘,,;,_epths we’re reduced from 5 3 cm to 2 3 cm,

i
N _-’

a7 _bSumed
‘to ;v;nge i'f'rom 8%, ooo to, 306 000 , kw/m,‘ whlle total heatf‘

.outputgalueg ranged from 0, 'on subplots (0 3 m x 0.3 m)". :
that d1d- 5 bﬁrn,l to ‘ 11,273, 031 kJ/m on subplots
suppdrtlng t’he h hest ‘concentratlons of surface ’(%uels..'

T
However, most v‘f*"(':he energy derlved ‘as - & result "of . burnmg;

L

was conc_en,tra.t. the tree cro'n strata‘of the fuelbed
-.P'r’@urn a stburn subordlnate plant cover’ d1d not
-correl—ate_:w.eli with prebur._n fuel 1oad1ngs or arpount of fhel

+h

Seieg i

,;the response of n1trogen on tdls_vf.‘"

(1) the, as’h generated by the‘:h;lgh mtenslty crown flre

The a‘rea was subjected to an extre@ely severe flr.e, ag ol

Frontal flre 1nten51t1es were estlmated-' -



L e L TS ' a :
.;--oonSuned ~-Elymus Innovatus was found ach :

| Tfforbs were w1th1n 2%3 of preburn coVer value »:

.ftwo grbg1ng seasons and shrubs spe

'_;jthe total avallable ground area.‘i/

ey v_to 71.2.

‘ e .'. e . : '-; .

~

h;spec -um of heat.output before and after'bugnlng, whereasu

R

'COVer of CaPex spp seemedrto be 1nver9ely related tp heat}?

s "\)

‘7J}the complete range of heat outputs subsequent to‘burnlngg

A11~ spec1es decreased 1n cover .1mmed1ately follow1ngyf

recovered to almost tw1ce th”

'*ﬂ_not reestabllshed ‘on any of,the permanent plots, and after

es cover only 0 2% ofv

@% e Lt e

?hthe completeff-;"’
Foutput Lastly, Zigadenus elegans 1ncreased 1n cover acrOSde'_ﬁj

P'lburn1ng but w1th1n two’ years gra53e§ and sedges.’had;;:afh
of preburnf levels, wwhlle'x""”
eTrees andihfrhg

fdshrubs were most adversely affected by burnlng._Trees haveﬂ?;;'

Sorensen s Index of Slmllar1ty suggested the postburnp”

qu;re 51m11ar to preburn

th

H‘*jdby the end of the 1984 grow1ng season the ‘ndex;had.cllmbed

e

'j Most plant spec1es onuthe 51te were perennlals and were

" of burnlng. ‘This was not true for annuals.

In general the response or anlons and cat1ons in the.

1

“,15011 followed trends reported in the llterature. The 51te-’

'appeared very stable as 1nd1cated by the rapld recovery of

:ompos1tlon (47 6) By the end of -

esubordlnate plant commun1ty 1mmed1ately follOW1ng f1re wasy”

1983 growlng season*th1s value had recovered to 65 5 andh'”

'~capable of rapld vegetatlve reproduct1on or produo+ng llght :
‘ {welqﬁgy moblle seed Very' few -of the perenn1al forb orgfp

;lgram1n01d specxes have d1sappeared from the 51te %f a result- ,
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11. CHAPTER 11- UYILIZATION or A BURNED SUBALPINE couuuNITY
| | ' BY BIGHORN sm;sp o '

¢

i

'I‘he b1ghorn sheep (OVIS canadensis canadens:s) is'-a'h'f

1mportant O w11d11fe : spec1es _ in_ Alberta (Ph1111ps » aﬁav'*

"Théyjs&ie and quallty hofvlthed.sheepv

o populatlon‘ in thls prOV1nce 1s greatly 1nfluenced by theddﬁ

'”pramount and quallty of avallable w1nter range..Flre exc1u51on¢

31p011c1es are belleved to have contrlbuted to a reductzon 1nf_fp

'carrylng capac1ty of: w1nter range due to an 1ncrease 1n tree

‘blgho;n,sheep wlnter ran

: _}ghorn sheep . in- Colotadov (Hobbs» and :spowart .1984) -and‘\

e

. 1964; Stelfox 1971- 1976; Elllott 1978)

: "!’4'. h
Prescrlbed burn1ng "may prov1de janfj economlcally

T

eff1c1ent way of 1ncrea51ng the

size of that. rahge: Fire has ‘been
N : 0.

fmanagement of range for Dall s sheep 1r1 the Yukon (Hoefs

B 1980) stone sheep in BrltISh Columbia - (Elllott 1978) and

a

Wyom1ng (Peek et al '1979)* Although it is widely belieued

[y

',that flre can be 1mplemented successfully in Alberta, little

X

”-work has been done to substantlate this bellef ‘ f‘f;

Thls study documented the results of a’ prescr1bed burn

‘za«hhlch was part of fa b1ghorn sheep habltat 1mprovemenu;

Ceoh

-

?a)* prqgram, The strategy was to 1mprove non- w1nter habitat by
'burning a southwest exposure 1n an attempt to keep anlmals
ab L o : . y voe /
SE W w;‘»xﬁ S

‘kductlve value of exlstﬁng‘
_and.per'aps>even inCreasing the'

sed successfully in thexl,s'

‘Qcover»(Cowan 1946' Pfexffer 1948 W1shart ]958! 1978,-Flook 1

e
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G : "2/’: ) ) . G o ,

“'h;toff crltical w1nter range for longer perlods 1n sprrgg and

"fall The hypothe51s assoc1ated w1th thlS ob3ect1ve 1% that

J

";_qhe. quant1ty and quallty of forage, and‘ therefore_n51te"”

;;utlllzatlon,_ would 1ncrease w1th ‘a reductlon in- overStOryv

'tree canopy cover..

: --'_-B s'runv SITE. :

Ram Mountaln,vwhlch comprlses the southernmost end of -

ST -:h:..."‘

jthe Brazeau range, supports a natural populat1on of Rocky -

-fMountaln blghorn sheep ThlS populat1on 1s somegpat 1solated

ﬁfrom adJacent populat1ons due to the natural 1solatlon of

”the Brazeau Range from the ma1n Rocky Mountaln ranges. Ram .

':;Mountaln ‘1s located 'approxlmately 60 km west .of- Rocky

ﬂMounta;n.‘House, Alberta and 25 km southeast of Nordegg, -

Aiberta,. Canadav-(52-22~N,» 115 48" W) ' The study site was

(.

thosen for three principal'reasonsr: |
(1) 'the‘ Alberta 'Fish and W11d11fe DiV§sion' have “been

mon1tor1ng 1nd1v1dual sheep and group movement populat:on

‘fsxze, and v1gor 1n the area for the past 1? years,
P

- (2) a complete' spectrum If seasonal sheep use rangeg. are

»found 1n the vic1n1ty of

(3), the actual 18 ha burn site was
bordered on. three s1des by rock slé” 'nd at the base by a

- dry- creek bed wh1ch prov1ded adequatevfuel breaks.un

‘,7’

The elevat1ons w1th1n the burn site and contrdf area

ranged from 1740 to 1950 m with an average slope of 42%

-

So;lsv_gere ,derived vfrom calcareous_ shale and res;stant

S
&

>

e study anea, and '_L -ffg;w\f”°

5

TR
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n

‘“idif Paleoz01c 11mestones of mar1ne or:gln (Erdman 1950) " and
: N
-_liwere thxn,-wzth 1mmature pro£11es.'Mean monthly temperature"'

ﬂ;lnnovatus (Bentz 1981) Plant tanééﬁg'

, "?f’sheep, eg. Potentilla fr-utrcosa E‘I,vm%; 3

,/Wlldllfe Div.).

’[_anfdw prec1p1tatlon jfor"the_ growlng ‘season (May through*

tSeptember) mea5ured§at Kiska - Lookout 'approxlmately 28 km'

'-théi west of-;R%m, Mountaln,; are' 12 C 'and 71

respectively - The Garea is characterlzed by extremes

jseasonal

'dlstrlbutl n of prec1p1£atlon (Ogllv1e 1969)
)

Tree cover, prlor Eo burnlng, con51sted mostly of whlter"

-IaSIocana) Average treengges of. 256 (range 159 to 299) and.

g -
156 years for" whlte spruce and subablplne f1r respect1vely,

’dnd;cate-that a-f1re had not-occurred on the 51te in . at

'dleasr;300'Years, and no ev1dence was found that indicatedj

the stand'was of fire or1g1n (Bentz 1981) - The understor}

v

was dominated by-. shrub spec1es and had a sparse cover: of
b

,fgrasses "and forbsf conSIStlng ﬁ*‘domlna“tly .ot Elymus

3

Y

eg.
el egans, Hedysar'um alpmum and Shep ;

Y

common on the 51te (pers.-comm. J Jor

zMoss (1983) serves *as the scientific authorlty for-the

_ nomenclature of vascular flora. .

temperatures _ andﬂv'a; summer h1gh ' wxnter low.l

"spruce '(Picea glaucd)’t w1th :some subalplne fir (Abiesn‘ ’
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'.VEGETATION AND FUEL ANALYSIS

@ : .“A:‘.' o . Q

w

lu has been - \summanzed hy Woodard Bentz.and Van Nest -

'(13983) Aer1a1 appllcatlo§ o‘ﬁ gel gasollne was used

‘ugnrtmg the - stand. in’ !’an" a“ﬁtempt ,to reduce t-ree gcover*" -

: .wlthout sxgn1t1cantly afﬁﬁctlng the Shallow soll and dufff}
| proflles, and thereioreq the surface vegetatlon. All Qurnedi;tif
"dplots on nAm Mountau\riw1th the exceptlon of exclosurespgglb
'5,were permancntlx establlshed by Bentz (1981) 1n 21979 &nd;h

‘;'\ [

"~were re-sampled follow1ng burning. A control 51te 1was;°'.

: established ~in 1984 in an adjacent area to determlne 'the -

' ifextent of effects other than- burnlng on the parameters

measured Immedlate postburn measurements were recorded-ih‘
June 1983 (Survey II) and subsequent surveys took place 1n
AugUst 1983 and July/August 1984 (Surveys III' and~'Iy,

respectlvely)

°

The ba51c sampllng des1gn for vegetatlon and fueL,wasf!

‘=‘d1scussed in the prev1ous chapter..

-

' ..RANGE UTILIZATION

Pellet groups were counted in a 4 by 25 m plot located‘

.rw1th its mldeIRt (12 5 m) at the headstake of the transect

'(F;gure- II.J);- The plot. runs at rlght ang%%s to . the

'sécoﬁdary transect. Pellet groups were recorded byfspecies'

(bighorn sheep, moose, elk and deer) and converted'to‘peiiet

Ler

' \ hggh 11tensrty crovn fxre was 1gn1ted on May 31 1983.h'l'
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“bfgroups per hectare.d Plots .wégigfbft‘ SWepﬁ? dléaf\\between;::”
;,-_,.:;Suweys. e T (S ?H i J‘,” o RN |
b'p Some d1ff1culty y »,encbunxered 7Ln' d1fferéht1at1ng_i”
'fbetween deer and b1ghorn sheep pellets. Size and shape of .

| B
1nd1v1dua1 pellets_were generally used as the crlterla for -

tfdlfferentlatlng between the‘two spec1es. The ana1y51s of the'ét
shrub speC1es '1ncluded estlmatlng the percent of. Hgarrgﬁk”
°annual growth that had been browsed _ The two 1ndiv1d§:a”~”
shrubs (of each spec1es) nearest the centre pdlntm(gm) of_fﬁy*

:jthe transect were selected to be sampled These measurements

v‘?g”were no} taken on the 1mmFd1ate postburn surveys due to thei
| tabsence of . shrubs, and no shrubs were. brbwsed in T984 :ﬁﬂﬁ‘

‘ §T§‘Ei*TOSures were located on the burned 51te and“six
onﬁthe cont;ol;s;te in 198’ The exclosures are cage deslgns'
enc1051ng just OVer one square metre of ground area.'Two

'exclosures ;were placed at each of three dlfferent slope?

"E}ocat1ons .upper mlddle, and lower, on "both the burned and” =
‘;control 51tes._Exclosures were“located on, the 1n51de of thefj
two outer pr1mary transects ~on the burn 51te wh11e ‘on the}ﬂ
control 51te they were located on the opp051te s1de of the
fprlmary transect t the secondary transect;? The' exact

placement of the exclosures was dependant ‘on the amount of

vegetatlve cover.: When p0551ble, exclosures were placed

—— 1

‘where cover o§ Elymus lnnovatus was abundant in an attempt

: to 'sample as many plants of thls spec1es as p0551b1e.

2

-Adjacent to each exclosure was a square meter of ground area

(3

'w1th 2 vegetatlon pattern 51m11ar to ‘the 1nter10r of the

\
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a?exclosure..Thls prov1ded the open or grazed sample.-

In each square metre, grazed and ungrazed the numberq

of plants of each ma]or spec1es and the number of grazed3

'plants were counted and recorded. The number of tlllers,
rather than number of plants,“were counted for gram1n01d

spec1es, as plants were" dlfflcult to d15t1ngu1sh between

- .

w1thout ut111z1ng destructlve sampllng procedures.

ElyMUs Innovatus was choken for an in depth ut111zat10n‘

study for tWo freason5°‘ (1) fit .was“.the' most common

‘subordinate‘ plant species'ton the . site, and (2) its

e
dlstrlbutlon was relatlvely unlform over thﬂ entire study

- u/area 1n compar1son w1th other, plant spec1es. It is also a

plant spec1es knownyto be‘used‘by sheep. Total number of
tillers;\numberggf.trllers utilized and number,of seedheads

were recorded for the ent1re square metre area - The square

2

metre was then d1v1ded 1nto four equal parts and a gr1d

'phaced over edch segment. Two plants were randomly chosen,

using random n&mber tables to locate the plants on the'Sd‘by

;50 cm grid - The plants were’ extracted from each segment
using destruct1ve sampl1ng, 'and each plant was’ =separated

into above ground (shoots) and below ‘d?dund (roots ‘with

rhlzomes) parts, and- seedheads.‘These parts were oven dried

and the weights were recorded and analyzed. The number of
o | e “
tillers per plant was also recorded.

*
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,-"STA\'I'ISTICAL ANALYSIS R i-"',. L

rf?f._{},u Analysis of var1ance was used to test for relat10nsh1ps

'Vbetween parameters measﬁred on Elymus 3

‘;t1llers per plant ntmber of seedheads per square metre, .and”

*‘*u,‘-.‘5-7'1"*'b1omass data) and three-lndependant varlables'nc‘:ludlng*"."

TRl .
graz;ng, slope 951t10n af/ burnlng (treatment) Student s
d

e #

.i\‘“ ﬁ&htest was ﬂused 'to test

.postburn' pellet group counts,- and between. grazed andr'b

'1'ungrazed parameters._All tests :were performed at the aw.OSl-n

?level e R e
m_;D RESULTS L v‘ﬂ‘;v_ oo :t, ,
: s 1"“;-' ' , s

Blghorn sheep pellet —groupsh'are fives times more;

".frequent 1n.the burned area than in. the control area,'and'l§7

N

v_,;_pellet groups w1th1n the .burned area now total 400 per

:bﬂhectare (F1gure,II 2) Moose pellets have 1ncreased from 13 i

'ovatus (number ofe"

1fferences -between preburn and ‘;v

d;to 20 groups per hectare between postburn surveys, Deer andf*u"

Ielk pellet groups were found only on the control s1te.L;

'f Thehfollowlng plant spec1es were chosen fOr observatlonffvb

sgln the grazed and ungrazed plots on the burned area because'

‘”bfthey constltute 92% of the relat1ve subordznate plant cover flf"“

don: th1s 51te‘- Arctostaphylos uva—uns:,, Aster a}plnus,f'

¢
s

'g}&ﬁgfintegnifolia, EWymus i nnowatus

?Fragarla vzrglniana,_ Gal1um boreale Hedysanum alplnum,,

Y

&

D Ty

o e T e e S R I
R RPN =~ . ’ AR
) . . SR i .

Tl
e : : - FA

’npAstnagalus alplnus, Carex : aurea,‘_C sc:rpoldea,_ Dryas7}]

";Eplloblum angustrﬁolium,ff

"Llnnaea bonealls, Potentflla fruticosa, Solldago spathulafa,ﬂ

: and Zigadenus elegans. Burnlng d1d not‘ 51gn1f1cantly
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7L1ncrease plant use by ungulates. Seven percent of all plantsf," .

.f(and tlllers) obServed on ,the burned area were grazedfi_? o

Echmpared to four percent on the control area (see Append1x I

" ‘.‘ for raw data)

fburned and %o&%rol areas. Percent ut1llzatlon for E7ymus'- e

4.)'

The f1ve pr1nc1pal nspec1es ut111zed by anlmals were_f.

~{f'Elymus ini ovatus Bnomus inehmls ssp pumpelllanus, Hedysanumu R
fri?‘alpinum, Astragalus alplnus anc ngadenus elegans | These"

aPlant spec1es showed ev1dence of an1mal use. 1n both the.ic“

4’"innovatus and Bnomus fnenmls ssp pumpelllanus was & and 7:[,,~»
’;f'for the burned and control 51tes,_respect1vely for HedysaPumf ’

}--alpinum and Astragalus alprnus,_and for Zlgadenus elegans,'_'i

hthe percent ut1llzat1on on burned v‘rsus control areas wereV_

[burned area (pers...comm.» J.j Jorgensen, Altav FlSh andf;jj:-‘

' "H;fW1ldl1fe D1v ) 'All but Zlgadenus elegans 1ncreased in pover-df';t”

and 8 'and () and 41 respect1vely. The d1fference ;inhp;hf:

"futlllzatlon values between the burn and control 51tes wa_;ffﬁﬁ

P

} 519“15*°a“t °n1Y ford Z'gadenus efegans. However, thlsf'fi

. -

br,spec1es d1d not occur 1n the p ots sampled on the burn s1te;”ﬁf

7_'but was ev1dent on the 51te and was used by sheep in thef:,“

fsubsequent ‘to. burnzng (Flgure II 3)

".‘1nd1cated some 1nterest1ng responses by Elymus lnnovatusvﬁ*--

7_fj(Append1x Id holds raw data) Fewer tlllers were £ound per;'txi'

Analysas of varlance results ;on" exclosure data x

.:&square«metre on@control s&tes than on burned 51tes. Burnlngpf&
I';also appeﬁred to affect tlller d¢n$1ty Bef plant (R 56) asﬂ o

:ttatdoes grazlng (R 4%): Slope p051t1on had 11ttle 1nfluencef~ii'd
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' “on. i.til'ler' density (R 21) T”iller 4‘4lens1t)a,: NG

1ncrea5ed graz1ng (Flgure II 4) In add1t10n,
‘ivwas greater for plants«grow1ng 1n the upper portlonrpf the
"'burned 51ter;However, the effects of slope pos1t1on may be
.'y_masked by the effects of‘gra21ng, as graz1ng was also found

R}

“ltd be greater Ain the upper slope p051t1ons.v 1ller den51ty

-

.7,;per plant ~rs h1ghly correlated w1th all th?ee varlables

.(R%=.80), although 1t is dlfflcult to determlne the relat1ve‘h‘?;

_'contr1but1on of each ,v,*fv;_ee_f

Seedheads of Elymus lnPovatus were not abundant on. the
v‘burned s1te. But the fact that seedheads were not observed

B
,I

n.the control 51te would 1nd1cate that burn1ng had some

d'effect on seed development.»Gra21ng decreased the number of

\

i :ffseedheads on thlS grass, but slope p051tlon could not be

.
7

fiused to predlct seedhead occurrb@ﬁe{;f}f:p__i'n;

‘No. 951gn1f1caht d1fferences 7ind blomass levels 'Weren S

fﬁdetected. The h1gh var1ab111ty 1n b1omass across the 51te

’__precluded accurate determ1nat1on of relatlonshlps 1n blomass uhlfﬁ

fversus gra21ng, burnlng or siope p051t1on (see append1x II

-J;h"for rav data).
".3};,;><,; ,;?.:‘

ey

[ .
.o

"vr: mscussron
ﬂjipart1cularly blghorn shee§> ahd to a lebser extent moose, s

vahe presence fofd anlmals,_}nffth Lreatment area';)ff

fixncreased s1gn1f1cantly as ‘a- result of burnlng when thev]fs.*ﬁ

"*lfnumber of pellet.groups on the burned area 1s compared to<‘ww"

“"fthose on the control area. T; -,fact, the magn1tude <of
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',ﬂlncrease _is‘ eVen more ’s1gn1f1cant,jif one accepts h_ gg“;j

nl??hypothe51s that pellet groups remaln 1ntact for more than

"T;lone year. Further, the presence of b1ghorn sheep pellet
ﬂgroups On the control S{te 1n 1984 may be a result of the{i
"1ncreased use 1n the adJacent burned area. The lack of
"preburn use data, as determ;ned by pellet groups, prevents'

,;fth1s -study from actually docunentlng 1ncreases. Wlthout B

:fhlstorlcal records, 'thef value ﬁdf: thlS data C°U1d be":¢*

fnf_f quest;oned because sheep use of an area 15 determlned by
e I e .' - - ‘\. S w -
L 'more varlables than burnlng... ;;‘,g-- =

Ev1dence of gra21ng w1th1n the burn&d. area does not

P
P T

substantlate the level of sheep use,_as determlned by the

édep051tfon}of feces Only 7% of all plants and t1llers were

Th.utlllzed

thlS data ﬁ“may'?hheff confounded 15yfg'

.-‘

4.11m1tatlons lin.;ﬂ

'“?sizg;fiahd' t1m1ng of sampllng.\."
1Current1y, plant cover is' extremely 11m1ted W1th1n« the

1f*burned area) and the most promlnent plant w1th1n the burned l

area,_Elymus innovatus, j not nqrmally utlllzed by fheep..
R i "’f'————r M
'In fact only 5 of the,f' spec1es studled in’ the exclosure
e”areas were ut1llzed 1s p0551ble that the 1ncreased use o
\Tf.fzs a’ result of 1ncreased v151b111ty, and that the151te 15jﬁfifﬂ

*used pr1mar11y as a restlng area (pers..comm. w wlshart[

:'rhnAlta._Flsh and Wlldllfe D1v ) '?fﬁ”‘

o Flsh and Wlldllfe. researchers 1n Alberta feel thatf;' o

Elymus Innovatus i eaten because of -1ts ava11ab111ty,[¢§35ﬁ

ugespecmlly during 'Sprlng green up}l whereas Hedysanum[fﬂ“'7

s alpinum, Astr'agalus alpmus,-“ and Zigadenus elegans are_ o

K
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'; elected ddb to thegr palatablllty (pers. comm.,J Jorgensen

"t}lnenmks ssp pumpelltanus was foundfl

'than Elymus lnnovatus (w Wlshart Alta;

""DlVfJ' but the sheep d1d not appear to be selecth%)for 1t“!

g

";and w --Wlshart, Alta.5 F1shi;and ;Wzldllfe‘ D1v ) Bnomus

ﬂ, only one exclosure

S when the presencq ofsSeedheads enabled 1t‘to be pos1t1ve1y

1dent1£ied ThlS Epec1es of grass 1s somewhat more palatable

J \; -

F sh and W11dl1fe

r - N
'

)
\ € ‘ Y .

'where density 1ncreased w1th 1ncreased grazhng, could be

Yoy B Y

)""ghexpected as tpe removal of top growth would release dormant

."‘,"‘o LS

!Apnderground buds.‘ However,ngh possxb111ty ex1sts that

'377]g?azers selected plants wlth'more +1llers 1n an attempt tO'ﬂ?

.

nutrleﬁts 'and neg, radlatlon, recemved ;asﬁ;affgésu t of

N B

;Jnoted f_ rough fescue,:(51nt“n5 and Baslgy 19&0) and

,._s v

fwestern porcup1ne gnass (Balley and? Anderson- 1978)

'freductlon, by gﬂa21ng, of seedheads on the burned smte on

s,

7
v Y

'f“7{ The relat1onsth between tlller dens1ty and gtaz1ng,v:"”"

© e



IVhfh not S1gn1f1cant. Elymus lnhOVafusu although not preferred

'“f*fﬂmay be a potentrally ;mp?rtant forage for b1ghorn sheep on

S5 SRR = ¥ T e j7f;f

' Presence of b1ghorn sheep}iﬂ : 1nd1cated by pelﬂeb

:g‘groups,: has 1ncreased as. a. result of burn1ng.'lof »the

dfplant Spec1es stﬁh1ed on the burned 51te 1n 1984 only 5 dere

q\
-'ut1l1zed These 1nc1ude- Elymus mnovatus, Brdmus iner'mls .("
' : ,1-0 u,i‘v ; .
_ ‘ssp. pumpel’llanus,/ I—(edysanum alpmum, Astr'agau;/s*v alplnus,
and ijgadenus elegansf‘There was no s1g%ff1cant d1fference"

in percent grazlng between the burned B nd control S1tes.

_Therefore,ﬂ changES 1n forage status may not be the mazn

\‘

1Lz

'reaSOn..forb the._lncreased use of the 51te by ungylates.‘

'Houever, the 1ncrease in the number of anlmals on the burned

et

;f 51te does 1nd1cate an 1mprovement of Dart of the nange, ﬁ,f&;
Whlch 1s ev1dently prov1q1ng n1che space of 1mportance td

sheep. The 51te may be used as a sheltered restlng area. due

‘to- the 1ncrgased V151g;11ty 'f?§7hf'ﬁ B ;Q. ,_}5 ‘ -\‘;5€ v}ff”

,;,('i. Grazlng and burnlng 1ncreased the illler den51ty of

Elymus innovatus perhaps by reLea51ng underground ﬁormant
buds. Seedheads of thus grass were found only on- the burned

:7'h S1te.vExcl§§ure data showed that gra21ng reduced the>total o

' blomaSS of Elymusx lnnovatus,/?‘

ﬁﬁithPgh the reduct1ons “were;

o
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III. MANAGEMENT IMPUICATIONS AND FUTURE RESEARCH NEEDS :

:v-Th1s study was de51gned to prov1de 1mportant ecologlcal

llnformatlon on- the response of Subalplne sltes in- Alberta to

=f1re in an- attempt to establlsh a management technlque for

1mprov1ng or 1ncrea51ng Rocky Mountaln b1ghoﬁn sheep range.

V‘Very llttle 1nformat10n ex1sts on the ‘effects of f1re on .

é

.subalplne plants and large ungulates natlve to  this zone.\
Therefore, most responses noted in this manuscr1pt are new.
:1and usefuI._EEﬁd“managers may be’ able to justlfy or prov1dej
guldelines ;for prescrlbed burnlng' programs from .the

'1nformat10n on 1n1t1al response and avallablllry of forage

N ~
3 ‘. ‘.

' spec1es and th degree and pattern Tof~_utlllzatlon by'

A 'ungulates, partlcularlly blghorn sheep, prov1ded by thls, e

"and s1m1lar, research TR j @;«J QL

Judglng from the marked react1on of blghorn sheep ‘to

the burned site on’ Ram Mountaln,, one could assume that'n

prescrlbed burns would 1ndeed 1ncrease the carrylng capac1ty

'of b1ghorn sheep range 1f a greater number of areas, S1m11ar'_,

'to ' the study site, were : burned

*

habltat

T

requ1rements such as prox1m1ty to escape terraln also need}_3'

to be ‘met (Bentz 1981)‘ Also,r1n llght of the amount of

‘plant coverb,immediately follow1ng burnlng, large areasi'

.w1th1n the range of 2 sheep populatlon should not be burned

‘ Areas su1tab1e for th1s type of management scheme need to be

vde51gnated by land manager#’ln areas where management of:y,
bb1ghorn sheep populatlons 1s deemed necessanﬁlwft should be

remembered that-__th;s.-.typel- of .area" recelves _ llttle:

:';ggf;pfiy;,f'”flgﬁ¥§g' .'f*ig]*si”,rirj*ﬂf;'f?f ;.'



. " Ne

_ prec1p1tatlon and therefore, is. Very dry and llttle er051onl

~

._’results. An analy51s of the preburn plant communlty andph:fq.

B I TN EET R UTRTE N S - S

knonledéei ]off- thev morphologlcal ; phenolog1cal _;and .

< ’

reproduct1ve strategles w1ll enable ‘managers .to betterp

¥

predlct the llkely response of plants preferred by sheep
'_Thrs 1nformat1on must be evaluated 1f burnlng 1s to be used
‘Jipfé respon51ble habltat enhancement program. |

"f'The 1gn1t10n techn1ques and prescrlptlon used for thlS

Lfire contrlbuted 1mmeasurably to the ecologlcal response ff[

the§f51te.;rFor‘-the ‘first- tlme, lt can be-.shown that af'

R

prescrlbed crown flre can. be sustalned w1thout s1gn1f1cant!,"

1nvolvement of surface fuels. Also, because surface fuel

l

'.loadlngs were not requ1red for crownlng,Athe shallow duff

layers were not completely oxldlzed and many perennlal plantt B

’

_spec1es surv1ved ’ . - oo

1Important future research object1ves would be R

h1)'to;analyze nutrlent vproteln and. f1bre content of the "~

" forage specie’s on site prior to, and'after burn1ng,_=,
.2)' to ‘replicate parameters--meaSUred in hthe exclosures,

,perhaps over ‘a longer perlod of tlme,._'

':3) to_ determlne long term_ 1mpacts of fire on -all the

_ o
: parameters studled 1n thls research and

_-4) to deflne, and test the flre parameters and prescrlptlons

lrt most approprlate for creatlng or ma1nta1n1ng hlgh\elevat1on

”rfsubalplne b1Qhorn sheep range.

D ‘.o‘ .
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