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Progres s Report 

Project A-602 

INTRODUCTION 

Logging slash is a highly flammable fuel type f representing a high 

fire h::.tzard. The degree of haznrd depends on species, quantity, age, con

tinuity and arrangement, and moisture content. 

In Alberta., logging slash must be lopped and scattered, or treated 

in a manner deemed satisfactory to reduce the hazard to within safe limits. 

This policy is universal throughout the Province, regardless of the type 

of forest cover, method of logging, degree of utilization, or prevailing 

weather conditions. It is based on thefueory that when tree tops are 

brought into contact with the ground they can absorb and retain moisture 

more readily, thereby increasing the rate of decay and deterioration. 

While this hypothesis is generally accepted, there is an urgent need to in .. 

vestigate the effect of other factors. such as quantity f condition, and. 

arrangement of slash. It is possible that any one or all of these have a 

greater effect on slash hazard than proximity to the surface moisture. The 

important question to be anm'1ered is this: Does lopping and scattering, or 

a.n:y other slash treatment, reduce the fire hazard sufficiently to warrant 

the work necessary? If  so. vlhich treatment does the most for the lea�t 

cost, and what factors influence the desired end result of reduced hazard? 

The purpose of this project is to study the phySical character

istics and moisture content of lodgepole pine and white spruce slash on 

clearcuts. Emphasis i>1111 be placed on an objective comparison of slash 

conditions and moisture content in lopped and. unlopped slash. It is hoped 
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that the results of this study will provide a basis for an extensive and 

practical evaluation of slash fiammabUity for the tvlO species at various 

ages after clearcutting. 

IDCATION AND DESClUPl'IOn OF STUDY ARF...AS 

The study areas are located near Hinton (530 241 N •• 117° 371 w.). 

Alberta in the transition zone between the Upper and Loner Foothills Sections 

of the Boreal Forest Region (R��e 1959). The forests are chiefly coniferous, 

dominated by pure lodgepole pine (Pinus contorta. var. latifolia) of fire 

origin on the drier sites, white spruce (Picea ��)f black spruce 

(f.:. mariana), and aspen (Po;eulus tremuloides). 

Two 4o-acre study areas, representing typical lodgepole pine 

(Camp 29. Block 107) and white spruce-alpine fir (Camp 7, Block 100) stands 

were selected in co-operation with officials of the North Western Pulp and 

Povrer Ltd. The lodgepole pine stand is on level ground, while the white 

spruce-alpine fir area is on a five per cent northerly exposure. Both sites 

were clearcut in summer of 1963 as part of the logging operations carried 

out by the North Western Pulp and Power Ltd. Refer to Figure 1 for study 

area location. 

Following clearcutting, three one-fifth acre sample plots were 

laid out adjacent to each of the two clearcut blocks to detennine several 

stand characteristics (Table 1). 

The lodgepole pine clearcut supported an even-aged, 75-year old 

stand of fire origin. Dominant height is 67 feet, with a range of diameters 
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Fig. I. Location of Study Area in Alberta 

100 

Block 101 

Scale: I inch: 4 miles 

1964. AIl( 
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from 1 to 13 inches. It is characterized by a relatively low density of 

minor vegetation, giving it a park-like appearance. Moss is the predominant 

sut"face fuel f accounting for 85 per cent of the cover. Shrubs, herbs and 

grasses occur mainly in openings o f  the crown canopy, while needles and twigs 

are scattered throughout. 

TABLE 1. Summary of Stand Charac teristics 

Lodgepole Pine White s pruce-alpine fir 

Camp 29, Block 107 Camp 7, Block 100 

��s 
Pl Sw 

��s* 
Chicots Total Sw Fa 'Chicot! Total 

No. of stems/acre 362 97 170 629 168 168 110 446 

B.A. (Sq.ft.)/acre 144.c 1l.3 2'7.1 182.4 122.2 70.7 58.3 251.2 

Per Cent of B.A. 79 8 13 100.0 49 2B Z3 100.0 

�verage Dbh 8.3 3.8 4.7 6.6 9.5 8.1 8.3 

The white spruce-alpine fir ndxt\U"e is an uneven.-aged stand, 

with a diameter range of 1 to 32 inches. Maxim'lln tree height is 100 teet. 

Mosses are abundant and deep. Shrubs, herbs, and grasses cover up to 40 

per cent of the ground surface, whUe needles and twigs are sca.roe. A 

prominent feature of the forest floor is the heavy accunulation of snags 

and chicotsf 

Jinlmdiately folletdng clearcuttlllg of the lodgepole pine block, 

it '!tIas surveyed and divided into four treatment areas. Refer to Figure 2 

for experimental layout. Each treatment area is approximately 9 acres 

(400' x 1000'), running across the length of the block. The corners of 

* Chicots - A dead tree wi th less than one-half of the stem standing. 

8.7 
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each treatment area are marked by aluminum corner stakes and marker tape. 

Each area is separated by a lOO-foot corridor to safegUCU'Cl against dis

turbance by bulldozers carrying out the slash treatments. Four treatments 

were applied during the 1963 field season. These are: (1) scarification, 

(2) "walldne over" with a bulldozer, (3) lopping and scattering, and (4) 

left as cut (control). Owing to limitations in pe.rsonnel and time, lopping 

and scattering was limited to three lOO-foot square plots. Each of these 

plots was measured. and their corners marked with white, wooden comer posts. 

To racili tate the sampling procedure, similar plots supporting slash loft 

as cut were established in�diately adjacent to the lopped and scattered 

ones. This arrangement also facilitated visual observation and comparison 

of slash characteristics of the two treatments. 

Scarification and "'t-laThing over" were done by the North Western 

Pulp and POtver Ltd., using a D-8 CaterpUlar equipped with a special scari

fication blB.de. ''Walking over", can be described as a method of slash 

treatment aimed at packine; clown the slash to increase its proximity to the 

surface moisture. Approxi.nJately five acres "Tere treated in this fashion. 

A similar treatment procedure was followed on the white spruce

alpine fir cutover (Refer to Fig. 2). Three PB.irS of lOO-foot square slash 

plots, lopped and scarified and left as cut, were established after clear

cutting and marked by white �lOoden corner posts. Owing to unfavourable 

ground conditions, scarification and "walld..ng over" could. not be dm.e during 

the 1963 field. season, but will be applied prior to the 1964 field season. 

The location and size of these treatments will depend on the location of 
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haul roads, and the condition of the gromd at the time the treatments are 

applif'ld. 

OBSERVATION AND SAHPLING PROCEDURE 

Forest Fire Weather 

Forest fire weather readings are available from the North Western 

Pulp and POtier Ltd. and the Alberta Forest Ranger School (Table 2). These, 

however,are of limited value in research work, owing to great climatic 

fluctuations over short distances. Weather readings were fomd to be mean-

ingful onl¥ if taken at the field sites. A weather station, consisting or 

a l\)rgrothennograph and a recording rain-gauge, was erected on the lodgepole 

pine cutover. Readings were taken at the time or fuelsaropling, and the 

charts changed weekly. A sinrl�ar ltleather station wUl be erected on the 

white spruce-alpine fir cle arcut in 1964. 

Table 2. Fire Weather Data 

May Jme J� August Septanber 

a) Precipitation 

Hinton Ranger Station 1.57 0.15 2.43 
(l-l8th) 
0.53 

North Western Pulp & POtTer Ltd.l.12 0.28 2.59 3.24 
(L-l8th) 
1.18 

(9-3lst) (L-14th) 
Lodgepole pine clearcut - 2.28 1.22 0.20 
(Camp 29, Block 107) 

b) Tel1J!E'rature 

Mean !hx:iJnum 

Hinton Ranger Station 59.0 68. 1 72.1 71.2 69.2 

North vlestern P'I.l1p & POtTer Ltd. 60.6 68. 0 72.5 72.4 69.3 

Lodgepole pine clearcut 
(9-31et) 
64.6 

(Camp 29, Block 107) 
65.2 

(L-13th) 
69.8 
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M3y June July August September 

Temperature 

Nean YJinimum 

Rinton Ranger Station 31.9 38.1 45.5  44.8 43.9 

North Western Pulp & PCJt.1er Ltd. 32.1 38.4 45.8 45.4 44.9 
(9-31st) (l-llth) 

Lodgepole pine clearcut 4 2.5 44.4 47.�· 
(Camp 29, Block 107) 

(c) Relative Rumiditl 

Lodgepole pine clearcut (Camp 29, Block 107) (9-31st) (l-llth) 
Mean average Z-hr. min. 46.4 49.5 45.5 

No. of days 21 to 30% 1 2 0 

No. of days 31 to 4rJfo 7 12 5 

No. of days 4 1  to 55% 13 7 6 

No. of days 56 to 75% 1 9 1 

No. of days 7&% and. over 0 1 0 

No. of days 22 31 12 

Sampling Procedure 

A slash moisture sampl.ing routine vTas started inI1lediately follow-

ing clearcutting. Emphasis was placed on comparing the moisture content 

between slash lopped and scattered and left as cut. Needles and three fuel 

size classes (0.00-0.50". 0.51-2.00", B.nd 2.01-4.0" diameter) were sampled. 

Beginning on July 9, srunp1es were taken from six lodgepole pine and six 

white spruce tops. These tops vlere gathered systematically from the cutover 
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area and set out side by side for ease and convenience of sampling. Ettery 

other top was lopped. Sampling was carried out at weey�y intervals. at the 

same time each afternoon. A schedule of the samples taken at the lodgepole 

pine clearcut is as follows: 

Table 3, Sampling procedure - tree tops 

FUEL SIZE 
Species & treatment Needles 0.00-0.50 in. 

L�epole p� 

lopped 1 1 

unlopped 1 1 

talhite SErllCe 

lopped 1 1 

unlopped 1 1 

Total 4 4 

0.51-2.00 in. 2.01-4.00 in. 

1 1 

1 1 

1 1 

1 1 

4 4 

Each sample is a canposite from three tree tops. The sampling 

method is destructive. but open to least criticism when comparing moisture 

content in lopped and unlopped slash. Samples up to 2-inch diameter were 

obtained by cutting representative cross-sectional pieces from twigs and 

branches, while only the surface i inch was sampled on slash pieces over 

2-inch diameter. A brace and bit was used to bore into the bole and the 

borings collected for oven-drying. 

A similar sampling routine was started on July 25 on the lOO-foot . 
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sqUc'\re slash plots. One composi te sample (approximately 25 gms. green weight) 

was taken at random from each plot of each si ze class. All samples were 

taken between 6 and 18 inches above the ground surface to minimize variation 

owing to height above ground. 

Table 4. Sampling Procedure - Lodgepole pine slash plots 

Slash Unlopped � Lopped 
Size Plot 1 Plot 2 Plot 4 Plot 5 

needles 1 1 1 1 

up to 0.50" 1 1 1 1 

0.51-2.00" 1 1 1 1 

2.0J.,..4.00" 1 1 1 1 

Totals 4 4 4 4 

On August 6 another six lodgepole pine tops were selected and laid 

out. near Plots 3 and. 6. Three or the tops were lopped. A sampling procedure 

similar to the first sets of tree tops was carried out tmtU the end of the 

field season. 

All samples were taken to the field laboratory for weighing and 

oven-drying. Two propane drying-ovens were used for this purpose. The 

length of the drying schedule was dependent on the type and size of fuel. 

o 
Normally f the samples were dry after 24-36 hours at 100 C. 

In addition to the sampling procedure desc ribed, samples were 

taken of moss, both in open and under the forest canopy, and needles just 
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tm'ninr: brown. Weekly observa.tions were made of the per cent of needles 

turnin[, brOtm and the I".'er cent that had fallen off. The type and per cent 

cover of minor vegetation was recorded before and after cutting. 

Two sets of six fuel moisture sticks were set out in the clearcut 

and under the adjacent forest canopy. Two sticks were set out at the 1 and 

2 foot elevations. and on the ground surface. The sticks 'Here weighed at 

the time of the weekly sampling routine. 

An attempt was made to determine the weight and size distribution 

of slash on the ground. Six 41 x 4 t fuel samples were selected systematically 

near the 100-foot square sample plots. Each sample was c ut vertically 

through the fuel- bed at the perimeter of the 41 x 4' plots, transferred to 

a tarpaulin, separated into four size-classes, namely (1) 0.00-0.50", 

(2) 0.51-2.0011, (3) 2.01-4.00". and (4) 4 inches and over in diameter, am 

weighed. FoJlowing weighing of the various size-classes, a representative 

sample was taken from each size class and taken to the field laboratory for 

oven-drying and moisture c ontent determination. This method is rather time

consuming and a large number of samples is required for a reliable measure 

of slash weight and size distribution. HOt-Tever, it is planned to test this 

method for one more year. 

Slash depth was measured on each of the three pairs of lopped and 

unlopped slash. Thirty-six: measurements were taken at ZO-foot intervals 

on each 100-foot square plot. The readings were averaged and analyzed for 

differences vlithin and between treatments. The cubic foot volume for each 

plot 't.zas calculated by adding the volumes of the 2O-foot grid squares. 
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The observation and sampling procedure just described was al.80 

carried out at the white spruce-alpine fir clearcut. starting on August 19. 

Owing to time limitations, sampling to detennine slash weight and size dis

tribution could not be completed, but will be continued in 1964. Fuel 

moistm:e sampling was done on six white spruce and six alpine fir tops and 

the three pairs of lOO.foot square slash plots. 

ANALYSIS OF DATA 

Moisture oontents and. oven.dry- weights of all. samples were computed. 

The stUdents t-test was used to determine the signifioance of differences 

of slash moisture between species, treatment, and size. Graphs were drawn 

to illustrate the march of fuel moistm:e throughout the field season. Analy

sis of variance was applied to test for variations between sampling methods. 

The moistm:e oontents of fuel lOOistm:e sticks were calculated and 

the significanoe of the differences between clearcut and under canopy deter

mined by applying the students t-test. The data from the six 4' x 4' square 

slash samples were summed and averaged for each size olass. Slash vollllle 

per acre was caloulated. using the unit-area method. 

a) Needles 

�ULTS 

Fuel Noistm:e 

The loss of moistm:e in lopped and unlopped lodgepole pine and 

white spruce tops is shown in Figure 3. Lopping was done immediately before 
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sampling started on July 9. Based on 10 weekly samples, the mean cii:f'rer-

ence :in moisture content of needles of lopped and unlopped l odgepole pine 

tops was 18.0 per cent; 11.1 per cent for white spruce. Approximately 2t 

months after cutting, 99 per cent of the lopped lodgepole pine needles were 

brown compared to 75 per cent of the unlopped slash. However, only a few 

needles had dropped off the branches and twigs by the end of the field season. 

In comparison, about 95 per cent of the white spruce needles on lopped branches. 

and eo per cent on unlopped branches had fallen off by the end of . the field 

season. The lag in the march of moisture between lopped and unlopped lodge

pole pine slash is 3 to 4 weeks; for white spruce 2-3 weeks. White spruce 

needles have nearly all fallen off 2i months after cutting. Needles tum 

brown when their moisture content reaches about 35 per cent. 

The above observations were substantiated by salIIples taken on 

the slash plots. OVer 90 per cent of the lodgepole pine needles were brown 

2t months after cutting, but still attached to the branches. White spruce 

needles, on the other hand . had nearly all fallen off 2t months af'ter 

cutting. 

An analysis of variance was carried out for the four sets of samples 

(two from tree tops, two fran slash plots). The F-values for the lopped and 

unlopped slash were 0.33 and 1.72. The null hypothesis was accepted, indi

cating that the samples were from a nomal population and could be grouped 

for future analysis. The Significance of the differences between paired 
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samples of lopped and unlopped slash was tested by Student's t-test (Table 5). 

Table .5. Mean Variation in needle M.C.� between lopped and milopped slash. 

Mean S�icanoe 
Treatment dirf. df t ( level) 

LOdJ5epole Pil!� 

Lopped vs unlopped (6 tree tops) -18.0 9 5.12 Highly Signifioant 

Lopped vs unlopped (12 tree tops) -21 .3 9 7.92 Hig� Significant 

Lopped vs unlopped (Plot 1 vs Plot 4) -11.4 7 6.8) Highly Significant 

Lopped vs unlopped (Plot 2 vs Plot .5) -22.1 7 4.17 Hig� Signifioant 

Lopped vs unlopped (tree tops and slash plots )-18.4 19 8.64 Highly Significant 

White Spruce 

Lopped vs unlopped (6 tree tops) -11.1 9 4.99 �ighl3 Signifioant 

b) Fine Fuels - up to 2-inoh diameter 

Two size-classes - 0.00-0.50 n t and 0.51-2.00 II - were sampled sepa-

rately and their moisture contents determined (Figure 4). The mean differ-

ences in moisture content for both species and size-olasses are gi� in 

Table 6. 

For branchwood less than 2 inches in diameter, the differenoes are 

significant for lodgepole pine, but not for white spruce. Fuels in these 

size-classes have a lower average moisture oontent than needles. The mean 

difference in the green moisture content of lodgepole pine needles and twigs 

and branches is about 15 per cent; for white spruce about 20 per oent. Sinoe 
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Table 6. Mean Variation in M.C.% between lopped and unlopped slash up 
to 2 inch diameter. 

Size-class Treatment Mean cliff. d.f t S�nificance (J$ level) 

Lo9gepole Pine 

0.0-0.50 Lopped tops vs -14.3 9 2.99 Significant 
unlopped tops 

0.51-2.00 Lopped tops vs -15.0 9 5.95 HigJ.l4r Significant 
unlopped tops 

White Spruce 

0.00-0.50 Lopped tops vs -5.56 9 2.76 Not significant 
unlopped tops 

0.51-2.00 Lopped tops VB -2.47 9 1.01 Not significant 
unlopped tops 

-

the rate of drying appears to be simi.lar. fine twigs and branches reach a 

highly flammable state earlier than the foliage. The effect of this on the 

total fire hazard may be considerable, for fine twigs and branches consti

tute 30-40 per cent by weight of all lodgepole pine and white spruce slash 

under 4 inohes in diameter. 

c) Large Fuels - 2 inches and over. 

Fuels over two inches in diameter are nonnally part of the bole. 

Onl¥ the largest branches of a few mature trees reach this size. Theoretic� , 

in pulpwood operations, all tops should be 4 inches or less in diameter. In 

practice t however f there is a substantial amount of larger material on the 

forest floor f mainly the result of decay, mortality t but also utUization 

practises. 



- 18 -

Sampling of bole moisture consisted of taking t to 3/4-inch deep 

borines with a brace and bit. USlk'11ly, the lopped boles ware resting on the 

ground surface. whereas the unlopped boles were suspended above ground. Each 

sample consisted of three borings, one on top of the bole and two at the sides. 

No borings Here made into the portion of the bole in contact vrith the ground. 

Table 7. Bean Variation in M.C.� batlieen lopped and unlopped slash over 
Z-inches in diameter • 

. -

Species Treatment Mean dirf. df t Significance(l% level) 
-

Lodgepole Pine Lopped vs +4.9 9 1.76 Not significant 
unlopped 

White Spruce Lopped vs +7.9 8 2.30 Not significant 
unlopped 

Unlike needles and fine slash the lopped boles have a bieher mean 

moisture content than unlopped boles. This is probably due to the proximitY' 

of the lopped boles to the sUl,"face moisture. However. the mean ditf'erences 

are not significant statistically. 

All of the results are from samples taken at the lodgepole pine 

clearcut. Although a similar sampling procedure lias initiated on the white 

spruce-alpine fir clearcut, there are insufficient samples for a statistical 

analysis. Hot-lever, the trends of moisture loss appear to be similar. 

Fuel Moisture Indicator sticks 

In an attempt to compare the variation in moisture content owing to 

height of fuel above the ground surface, standard round i-inch fuel moisture 
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sticks were laid out on wire frames. For variations in moisture oontent refer 

to Figure 5. Mean moisture cont.ents of the indioator sticks are given in 

Table 8 below: 

Table 8. Mean :t-1.C.% of moisture indioator stioks-

Location On gromd surface l' elevation 2 t elevation 

In clearcut 30.7 19.0 15.8 

Under canopy 55.1 26.7 26.1 

Differenoe 24.4 7.7 10.3 

Slash Depth and Vol\llle 

Thirty-six depth measurements were taken at 2O-foot intervals on 

each 100-foot square slash plot. These measurements are given in Table 9. 

Table 9. Average slash depth in feet. 

Lodgepole Pine White Spruce - alpine fir 

Lopped Unlopped Lopped Unlopped 

Plot 1 1.08 Plot 4- 0.8'7 Plot 1 1.16 Plot 4- l.a> 

Plot 2 0.92 Plot 5 0.97 Plot 2 1.18 Plot 5 1.56 

Plot 3 0.71 Plot 6 0.75 Plot 3 0�95 Plot 6 1.14 

Averages 0.90 0.86 1.10 1.32 
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The students t-test revealed. no significant differences in sla3h depth between 

lopped and unlopped. slash. for either species. 

Slash volume was calculated by adding the vo lumes of the 2O-foot 

grid squares. The fonnula used is: 

V= A 
Z1 x 4 (zh:t + 2Z� + 3Zh:3 + 4Zh4) cu. yds. 

where V = volume in cubic yards 

A == area of each section 

zh:t == sum of comer heights used once 

Zhz = sum of comer heights used twice 

Zl; = sum of corner heights used three tims 

Zht,. = sum of comer heights used four times. 

Table 10. Slash volume per acre (cubic yards) 

Lodgepole Pine White Spruce 

Lopped Unlopped. Lopped Unlapped 

Plot 1 1704 Plot 4 1334 Plot 1 1870 Plot 4 1967 

Plot 2 1617 Plot 5 1563 Plot 2 1930 Plot 5 2685 

Plot 3 1220 Plot 6 1263 Plot 3 1765 Plot 6 1815 

Averages 1513 1387 1855 Zl56 

Slash weight 

Total oven-dry weight of each of the Six 4' x 4' square lodgepole 

pine samples ranged. from 10.2 to 45.9 tons per acre. The average of all samples 
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was 28.0 tons per acre. These figures include all surface fuels t except 

moss and duff. The per cent distribution of slash in the 0.00-0 • .50 n t 0 • .5l,... 

2.00", 2.01..1}.OO", and L�.Oln and over in diameter was 35, 17, rot and 28. 

CONCLUSIONS 

The march of fuel moisture in clearcut lopped and unlopped lodge

pole pine and white spruce slash "'Tas followed. :f'rom the time of cutting to the 

end of the field season. Slash depth, volume, and weight were measured 

and computed. Preliminary results, based on one s'UIllIllezfs research, are as 

follows: 

1. The mean difference in the moisture content between lopped and' 

unlopped lodgepole pine needles is 18.4 per cent. The corres

ponding figure for 1'1hite spruce is 11.1 per cent. During the 

first field season at'ter clearcutting, lopped and scattered slash 

loses moisture more rapidly than slash left as cut. 

� The mean differences in moisture content between fine (0.00-2.00") 

lopped and unlopped lodgepole pine slash are Significant at the 

1 per cent level; for white spruce the differences are not signi

ficant. 

3. For c oarse (2.01-4.0011) lodgepole pine and white spruce slash, 

the differences between lopped and unlopped slash are not signi

ficant at the 1 per cent level. 

4. Most lodgepole pine needles tum brown within 2t months after 

cutting t but do not fall off the branches • White spruce needles 

tum brown about two menths after cutting and have nearly all 

fallen off the branches by this time. 



5� The lag in moisture between lopped and unlopped lodgepole pine 

durinG the 1963 field season was 3 to 4 weeks, for white spruce 

2 to :3 woeks. 

6. Tho mean differences betHeen the moisture content.s of indicator 

8tid:s 'Here statistically significant at the 1 per cent level at 

the 1 and 2-foot elevations and on the ground surface. The differ-

ences between the 1 and. 2-foot elevations �Tere not significant. 

7. The diff erences in slash depth between lopped and unlopped lodge-

pole pine and vrhite spruce slash were not significant at the 

1 per cent level. 

8. Average vleight of lodgepole pine slash l-laS 28 tons per acre. 

Lopped and scattered lodgepole pine and white spruce slash loses 

rooisture faster than slash left as cut. The time lag in rate of drying 

varies between 3 and 6 lieeks. Since mo:i.sture content is a gooa, indigator 

of flammability, lopped lodgepole 1?in� <lnd klP1j:.e :;lprllCe :;lJasb reach a !Mhm 
-'''''�� 

hazard earlier than slash left as c-qt. Investigations carried out in 1963 

indicate that a high degree of flammability is reached about 2-3 months 

after clearcutting. Lodgepole p ine represents a particularly high hazard 

as it retains its needles after the first year. White sp�me loses moisture 

at a somewhat faster rate than lodgepole pine, with the result that it reaches 

a high hazard sooner. However. since white spruce loses most of its needles 

2-'} months after cutting, the high hazard lasts for a relatively short time. 
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FUTURE WORK 

The moisture sampling routine will. be continued in 1964. Weekly 

samples will be taken on both the lodgepo le pine and white spruce-alpine 

fir cutovers. Slash depth will be measured on all sla.sh plots t including 

area.s scarified and ''walked overll with a bulldozer. Four-foo t  square samples 

of slash l-Till be weighed to more fully evaluate this method of slash measure

ment. 

An effort will be made to determine the proportion· of slash in 

contact with the surface moisture and the effect of this on fuel mo isture 

and rate of decay. Observations wi.ll be made throughout the field season 

of the per cent of needles dropping off. The per cent of green vegetation 

will be noted. 


