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Abstract 
Me suppression dotag the Colorado Front Range has encouraged the- 

growth of thick tree stands and the accumulation of woody debris and 
other mgartif: matter which can aet as fu& for fires. With this excess of 
fuel, forest fires tend to b more intense than m r e  frequent naturally 
occurring fifes. Tkis descriptive study investigated rthe effects of 5-1 0 
year dd fires on pnderosa @ne (Pinus panderos;a). It was found that 
while- v&W&y- remained relatively eonstant, hgh intensity fires 
increased woody debris and snag basal area, as well as decreased canopy 
e o w  and Jive- basat area. A low intensity fire was shown to have M e  
effect on forest structure with regard to vjsiMity, woody debris, Uve 
basal- arm, and canopy remaining consistent. This study can kelp to 
further the undemanding of frequent fires in pmderosa pine forests* 

Harold Weaver (1 943) found that fire suppression can be detrimental to 

a psn&osil pine fofest F+w is necessary to kill pines so that the forest 

does not become o v e r p o ~ l a t 4 ~  Frequent Iuw intensity fjses averaging 

ewwy 12-25 years maintain the mmw-t balance of a parklike. forest 

(Wright .;and Bailey, 1982). Silvimltural practices have suppressed fires, 
t b  msbg an increased density of ponderma pine and an accumulatiun 

of organic matter which acts as fuel and can create higher intmsiry fires 

areas for many animals (Hoflon and Manna, 4988)1 Mth the creation of - - 



I' more snags at burn sites, we expect to find an increase in b t h  coarse 

woody debris and visibilty index, as well as a decrease in campy cover 

1 an8 basal area. 
Pres-entjy, many stdies are being conducted to find both positive and 

I' negative attrjbures of firesl h;owl organizations ~~~ .as 1City of 

I 
Boulder Open Space and Boulder Mountain Parks are conducting prescribed 

hpns reglady (ToB1, 

I these pment studies by further investigating the effects of fire a d  its 

ability ta maintain p o n k o s a  Qine density at M t h y  levels. 

We sejected three bums, each of which are 5-11) years old. The first, 

whiek occurred in- 1 9 e  is locate& off the- norkk fork of Shamban Ridge on 

City of Bwkler Open Space land (The Denver Post, 1989). This high 
intensity Wd-drit/en- fire occurred while logging was in process (Toif, 

personal communication). The seccurd fire, 6 miles northwest of Boulder 
en Sugdoaf -  bhmtain, is knowwas t b  Baek Tigw m Stgarloaf Fife. "This- 

was anethw high intensity blaze which $ram4 2,086 acres on July 9,1989 

(Tke Denver Post, 19Wk The third fireI O k k  Stage k d  Fire, is !mated 

off Olde Stage Road in northwesz Boulder, This fire occurred on November 

24 and 2% 1999- md the- area investigated was a low intensity buFn wkich 

burned 2,210 acres of p-osa pine forest (The Denver Post, 3 999)- 

Fm a11 three loeattitms, we laid a X) m tfanseet i~ bath a h r n  and 

control site, From a randQm pint on this t rmwc& we estabhshed Rwo SO 

rn Pransects running ehsm the south-southwest sloge The cnntroj data 

was collected in non-burn .areas adjacent to the burn htions, in order 

to keep aspect, etevation, dczpe and soir type as shihr as ptxsiQte, From 
these transects, we obrained the data for our three different sampling 

mth& which in&&& 
j 



a, PU1INP-QUARTER SAMPLING: First we chose three mdom 

points along the .56 rn transect- At each of these three points, the habitat 
was divided into eqmi quadrants; From err& m 6 0 m  point om the trimsect, 

\lye then measured tfre distance to the nearest gondwosa pjns tree and 

p~!~deros  phe snag (poht-to-pht distance) The data- for this distance 

will was for in1 d W o n  bmtiows. TMs m e ~ d  was repeaked 

for two p d e r o g  pines, one- live and one dm& irr each cpdmt at each of 
the three points for a tajcai of 24 measurements per transect, 

We then bind the maximum mown radius of b e  trees by measuring 

the &stance from the center of the t r e e  to the tip of the outermost 
branch; The retsthm canopy eovwage was dcufated b y  dividing the 

canopy tadius by  the point-to-plant distance. Basat Diameter (BB), the 

c-kmeter at 0,5-meters height+ was also remdrtd fw st& tree b thrs 

quadrant. By ciiiGdling the BD b y  the point-to-piant distance, we found the 

bas& area. Sasaf area is an estimate of ponderosa pine tree density. 

b, MIEASUR1MG WS1B1FPPY: The visibihy do131 is 23 m by 0-6 m 

with 10 sqaresc. The doth was held at f 5, 30, and 45- mete~s from the , 

observer who was stationed at 0 m on the transect fine. The observer 
cutlnted the number of squares umbt~uetBdC by hue or dead ponderma pine 

when the rdoth was held at both 1 m and 2 rn hsight at each of the three 

distances+ for a t o b t  of 6 &senations per tt.amect= At ea& transeet, , 

the totaj number of unobstructed squares; was then summed in order to 

find- the yjSibitity i h ,  

c- COARSE WF80DY EBRtS: Vhe density of coarse woady > 

was found by m-g the &&me@ intercepted b y  the woody debris 

along the transect line and then sm&, Percent ~~ of woody debris 

was h n d  by diltiding this sum by 50 meters (the trarrsect length). 



I: The data for atf thee data c&ctim methods was analyed by a two- 

Resdts- 

11 Wmu'y D&ris: Our ~&ts showed a significantly greater mount sf 

I' 
w w d y  debris ipl- the burr sites f"r-3%) mp;tr& to the mnb'ob sites 

(2-996) (fig. 1 ). The high intensity b u m  of e and Sqpdoaf 

I' bbmtain- showed a significanijy greater amcwnt of amse woody d&r& 

( I  0=9% and 7 2-1 % reqxctjv&y) jh comparison to the debris at the Olde 

I Stage Fire (0:W) (fig; 2-). 

Vtj ;Mtyr Qur results s h m  m ma@ differ- bettween b n  awKt 

I control SMS (fig. 3)- However, S h h m  Ridge had ar higher visibility 

lmdex (55-8)- than the othw two locations (25-3 an& 28-5) (fig, 4), 

I Citnopy mew: Average canopy cowerage was higher for the controts 

(28.59%) the the bums (6-8) (fig. 5)- However5 the! Of& Stage Fire showed 

I httk variation bemeen the exmtroI site (4 9,X)uA) and the burn sire (1 8S9.b) 

(fig* 6). 

I1 Basat Sore: The data skowec-no significant differen= in total basid" 

I 
area between sites (fig* '7) or locations (fig- 8)- However, when total basal 

area was broken down into- mag bad-  area an& tiwe bas1 area, a 

I sJtabstmtiaj difference was bun$.. 'The snag basal area was higher at the 

bum sites (2,8%f tkan at the m r o f  sjte (0.8%) (tig. 9)- Cmve&yI 

I there was a sitatistiwijy hi~her percentage of Bye basal area at the 

mtr& sites (S,4%) in cmpwison to the burn sites ( I  -6%) (@. 1 0)- 

I However, the ~ow-intmsity Okb Stage Fjre exfulciited a li~e basal area 
wfktcft was sdmk for b t h  burn an&contrd sjtes, while the other fPlbKt 

I high-intensity fires showed a higher live basal area at the control sites 



Discussion 

Fire suppression on the %rmt Range of Colorado has created a forest 
environment sslscepti-ijue to catastrophic wcrwn- f i r s .  30th the hgh 
mtensity and low jnteb~sity fires which we investigated caused increases 

h woody debris. ' S h s  additionat vmx&- debris can affect the spread and 
seveciIty oil drstubnces such as iire and insect outbreaks, $4foody debris 

m a k t  et d., 1988k. 
We hypothewzed that the visibility index would increase at the burn 

sites. Although we assumed &s woufck sccw because the Iowec limbs of 

live trees would be burned, we fwnd the visibility index remained 

approximately the m e -  Wla attribute the lower visbitity index at burn 
dtes to the large amount of ksoth snag Jirribs and woody debs. if live 
trees were the aniy trees mmtd in the study, the visibisity index m y  

have shown an increase at burn sites. Contrary to the data of the OMe 
Stage Fire and Sugartoaf Fife, the %anahan ft,tc&e Fire- had a mwkdy-  
htgher wisjbitity index at both the burn and control sites. This is likely 

elue to logging on Shamhm &dge which ekscedout trees and wwdy $&is 

(TdI, personal' communication). 
C a n w  cowerage showed an dwicm decrease at the two tuglh int-ty 

bums, but the 83de Stage Fire was not intense enough to create snags and 
thus did -not decrease the campy coverage. The htgh intensity crown fires 

of Shanahan and Sugarloaf fatajy burned all trees. Due to a history of fire 

wppression, these fires were t d n u d y  intense in cornparism to the 

natural tire regme. Betore the fires these areas did not exhibit the open 

parkhie mosaic pattern of a heatthy f~rest with frequent understory kes 

every 1 2-25 years (Wright and Bailey, 1 982). The P-values for this data 

wwe not al! statistkat!y reievztnt, Howewer, the &wementbmd- tr& 

are pertinent, A larger sample size would increase the statistical 
srntkmee of this study. , 



In this part of the study, we bun& the total basal area to he a p 0 0 ~  
indication of the difference in density between rurr sites or locations. 

Y o t d  bas;ak area indicated that t r e e  density was similar at dt focatims 

before the burns, Total basal area was the same hetween sites because 

this analysts doles not discriminate between ke antit snag t r e e s  H c m w ~ ,  

when we differentiated k t w e e n  b e  and w g  .basal a m ,  we found that 
the f & s h @ ~ b ~ l  areaand c k i ~  live a PBBl 

increase in snag basal area can create homes and foraging sites for many 

species of mimk (Horton and bm, 4488). Agailr, a discrqmcy was 

found at the tilde Stage Fire where a similar ]live basal area was found at 

both Oswn a& m t r &  sites, We attribute this analogocss Jive basal areat , 

and scarcity of snags to the low intensity of the fire. 

The statisticat significance of our study could be improved by 

increasing both the area of location and the sample sire, and by having 

a m a l  studies. Forther studies could W b e  different types of wriaMes 

such as time of year the bum occurred, moisture levels, ~ n d  severity, 

saif types* aspects, and devattians. 

Descriptive studes, such as ours3 are important to gain a general 
ovemiew of Ibi&@d proasses The information found in dseriptiwe 

studies can be used for future applied studies. Our results underscore the ' 

cemhgica) importance of &!owing the rwtwaf Course of fires to WCW. 

I 
nt? DMVW  PUS^ I A  j 989. pp. 390,rp 1 S. 
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FIG. 1. Comparison of percent woody debris a t  burn and control 
sites. 
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. . H& 5; Comparison of canopy coverage a t  burn 
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I 7 + m- 3.  Comparison of visibility index a t  burn and control sites. 
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HG. 7. Comparison of total basat area at burn and control sites. 
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HG. 8. Comparison of total basal areas at locations. 
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4 ,.I.,& I ‘ HG. 9. Comparison of snag basal area at burn and control sites. 
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HG. 10. Comparison of live basal area at  burn and control sits. 
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H6; 5: Comparison of canopy coverage a t  burn and control sites. 
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HG. I-1. Comparison of live basal area a t  both 
I~catioirs, 
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