


ACKNOWLEDGMENTS

The Neal Canyon prescribed fire was conceived by District Ranger
Richard L. Stauber and Forest Supervisor John L. Sevy (deceased).
These men and Assistant Ranger Raymond J. Evans have been es-
pecially helpful. Associate Plant Ecologist Peter F. Stickney
identified all plants and assisted in interpretations, and Gary L.
Halvorson and Melvin L, Thornton assisted with field sampling.



U.S. Forest Service
Research Paper INT-29
1966

INITIAL VEGETAL DEVELOPMENT FOLLOWING PRESCRIBED BURNING
OF DOUGLAS-FIR IN SOUTH-CENTRAL IDAHO

L. Jack Lyon

INTERMOUNTAIN FOREST AND RANGE EXPERIMENT STATION
Forest Service
U.S. Department of Agriculture
Ogden, Utah
Joseph F. Pechanec, Director



THE AUTHOR

L. JACK LYON has been leader of Intermountain
Station's research project on Northern Rockies
Forest Wildlife Habitat, located at Missoula,
Montana, since 1962. Previously he had been
research technician and project leader with the
Colorado Department of Game and Fish. One
of his outstanding publications is Administra-
tion of Natural Resources Research, published
jointly by the Colorado Department of Game and
Fish and the American Institute of Biological
Sciences.




INITIAL VEGETAL DEVELOPMENT FOLLOWING PRESCRIBED BURNING
OF DOUGLAS-FIR IN SOUTH-CENTRAL IDAHO

L. Jack Lyon

INTRODUCTION

Prescribed fires, particularly in logging slash, are not unusual in the forests of the north-
ern Rocky Mountains. Burning is an effective means of reducing wildfire hazards and preparing
timber sites for regeneration. Fires in standing timber, on the other hand, have become rela-
tively uncommon in this age of smokejumpers, retardant bombers, and fast transportation.
And, even though uncontrolled forest fires do occur occasionally, it is impractical to plan
studies of specific forested areas that might be burned. The probability of a burned area large
enough for study is low, and at best the occurrence of wildfire on areas marked for study would
be extremely fortuitous. Thus when personnel of the Sawtooth National Forest intentionally
burned 120 acres of standing Douglas-fir on the first day of August, 1963, the situation was
virtually unique.

The basic objectives of this prescribed fire were sanitation and site preparation for silvi-
cultural purposes. A stand of Douglas-fir in Neal Canyon on the Ketchum Ranger District had
been logged over twice since 1950, and the remaining trees were mostly mistletoe-deformed
saplings and poles. After the diseased trees were burned, parts of the area were planted and
parts were direct-seeded to establish a new and healthy timber stand.

From a wildlife management viewpoint, the secondary effects of the fire were as signifi-
cant as accomplishment of the primary objectives. Here, for example, was an opportunity to
measure the heat output of a fire similar to an uncontrolled forest fire; to investigate the
influence of a prefire plant community on postfire vegetal development; and to evaluate the post-
fire plant community as wildlife habitat. This paper is a report of the first 3 years of study on
the Neal Canyon prescribed burn. Particular emphasis has been given to the relationship be-
tween big-game forage values in the forest community and the influence of fire on those values.

STUDY AREA

Neal Canyon is a small drainage off Eagle Creek and the Big Wood River about 6 miles
north of Ketchum, Idaho. The 120-acre burned area is 1.5 miles east of U.S. Highway 93 in
the northeast quarter of Section 13, Township 5 North, Range 17 East, Boise Meridian. Its
general aspect is north-northeast, and the elevation is 6,500 to 7,000 feet. Since some parts
of the area had been heavily disturbed during logging, the specific site selected for examination
was a 20-acre patch of less-disturbed terrain on the lower middle slope (see fig. 1). The true
aspect of the study site is N 10-20° E; the slope is 64 percent.

In this part of Idaho, summers are cool and winters rigorous. Annual precipitation at the
Hailey and Sun Valley weather stations is 14 to 17 inches, most of which falls in the winter.
Total snowfall at the respective stations averages 85 to 120 inches. The January mean min-
imums are within a few degrees of zero and the record minimums for the two stations are —36°







subtree (18 inches to 4.5 feet), the nearest tall shrub (over 8 feet), and the nearest low shrub
(18 inches to 8 feet), Quadrants were oriented with the contour so that two of the distance
measurements in each set of four could be corrected for slope. Trees were categorized by
diameter class, and shrub size was estimated by measuring two diameters and the height of the
plant crown,

To supplement these measurements, we have taken representative black and white and
color photographs each year, both within the study area and from a permanent photographic
point on the cross-canyon slope facing the burn., No individual shrubs were marked prior to
burning, but representative marked plants of each important shrub species have been measured
and photographed annually since the fire,

Calculations, --Techniques for converting quadrant-distance measurements to estimates
of plant density lack the mathematical proofs required for application to populations with
unknown distribution. Several formulas can be used. To provide an empirical test of method,
fieldwork in 1964 was expanded to include both the distance to the nearest shrub and a total
count of all shrubs within 50 feet of sampling points. Since plant densities in the circular plots
were similar to density estimates using the angle method, the angle-method formula® has been
used throughout the study.

PREFIRE VEGETATION

Before the Neal Canyon site was burned, vegetation consisted of 54 species, including six
types of trees and 12 kinds of shrubs® (listed in Appendix 1), A summary description of the
plant community, based on average numbers of plants and plant sizes per 1,000 square feet, is
presented in table 1. As a result of the two timber sales, the number of overstory trees is
lower than might have been recorded in an undisturbed forest community. However, there was
no evidence in the form of burned snags or charred material on the ground to suggest that the
stand had been recently disturbed other than by logging. A few large stumps show that trees up
to 36 inches in diameter were present at one time, and increment cores from four of the domi-
nant Douglas-firs revealed ages ranging from 28 to 170 years. A cross section from the
largest willow stem tested had 34 annual growth rings. Figure 2 is representative of the
prefire vegetation.

THE FIRE

Firing of the Neal Canyon site began just after §:00 a.m., August 1, 1963, and was com-
pleted before 5:00 p.m. the same day. Moisture content of fuel-moisture sticks examined at
3:30 p.m. each day during the week preceding the fire had been a relatively constant 5 to 6
percent. During the firing period, air temperatures rose from the mid-30's to nearly 80° F.
and the relative humidity dropped from around 50 percent to 10 percent or less.” Surface winds
were mostly under 5 m.p.h. during the day, but fire-induced gusts to 30 m.p.h. were recorded
during the peak of burning and estimates of wind velocities within the fire were even higher.

Fr2 : ) e .
® Mean area per plant = ————, where r is the distance to the nearest individual in a

quadrant and N is the number of sampling points.

& Hitchcock, C. Leo, Arthur Cronquist, Marion Ownbey, and J. W. Thompson. Vascular
plants of the Pacific Northwest. Univ. Wash. Press. 1955.

7 Data from U.S. Weather Bureau mobile stations at Eagle Creek and on the hilltop above
the fire show generally warmer and drier conditions at the hilltop. These figures represent a
broad summary from both stations.

































CAUTION

Effects of prescribed burning in Neal Canyon were exceptionally favorable. Timber man-
agement objectives were achieved, wildlife habitat was markedly improved, and watershed
protection was not compromised. However, it is important to recognize that fire would produce
vastly different results in other ecological situations.

As an example, figure 12 contrasts vegetal ground cover.that has developed in Neal
Canyon with cover that has become established following the Sleeping Child wildfire (1961) in
western Montana. After 4 full years of recovery, the Sleeping Child burn had only 36-percent
ground cover--about 60 percent of the cover existing before the fire. Moreover, much of this
vegetation is domestic grasses that were seeded to prevent erosion. Shrub recovery has been
equally slow, and the present wildlife habitat values of the area are insigniﬁcaht when com-
pared to the losses from timber destruction and watershed damage. Fire can be useful as a
management tool for improving wildlife habitat only when we can predict and fully understand
the results it will produce in specific locations.

LIVE GROUND COVER PERCENTAGE
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YEARS AFTER FIRE

Figure 12, --Development of vegetal cover after the Neal Canyon burn and the
Sleeping Child wildfire.
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APPENDIX 1



PLANT SPECIES PRESENT ON NEAL CANYON PRESCRIBED FIRE SITE, 1963-657

(Nomenclature follows Hitchcock et al.)

Prefire Postfire
Species -
1963 1964 1965

Trees

Abies lasiocarpa* X

Picea engelmannii* X

Pinus contorta* X

Pinus flexilis* X

Populus tremuloides* X

Pseudotsuga menziesii 20 20 4
Shrubs

Acer glabrum 12 4 X

Amelanchier alnifolia X X X

Artemisia tridentata X X

Ceanothus velutinus X 92 92

Cornus stolonifera* X

Penstemon fruticosus 8 4 24

Ribes lacustre 20 X X

Ribes viscosissimum 4 24 44

Salix scouleriana X X X

Sambucus racemosa X X X

Sorbus scopulina® X

Symphoricarpos oreophilus 12 X X
Herbaceous and low

woody plants

Agropyron inerme 8 X

Antennaria rosea®™ X

Arabis drummondi® X X

Arabis holboellii* 4

Arnica cordifolia 48 24 48

Aster conspicuus 8 12 ’ 20

Berberis repens X 4

Bromus tectorum*#* 4 4

Calamagrostis rubescens 24 b 20

Capsella bursa-pastoris** X X

Carex spp. 4 12 -

Carex geyeri 52 12

Carex rossii** 12

Castilleja miniata* 8

Cirsium vulgare 12 4 4

Clematis columbiana 4 X X

Collinsia parviflora 8 X 4
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PLANT SPECIES PRESENT ON NEAL CANYON PRESCRIBED FIRE SITE, 1963-65 (con.)

(Nomenclature follows Hitchcock et al.)

Prefire Postfire
Species - -
1963 1964 1965
Herbaceous and low
woody plants (con.)
Conzya canadensis** X
Corydalis aurea** 4 4
Cryptantha affinis - 4 X 4
Descurainia richardsonii X X X
Epilobium alpinurn2 - X 48
Epilobium angustifolium 20 12 28
Epilobium paniculatum** 8 88
Frasera speciosa 16 - 4
Galium sp.* X
Heuchera parviflora* X
Iliamna rivularis** 52 36
Lactuca serriola** 12 96
Lithospermum ruderale X X
Moldavica parviflora** 96 100
Osmorhiza sp.* X
Phacelia hastata X 8 20
Poa nervosa* 20
Potentilla spp. 20
Potentilla arguta X
Potentilla glandulosa ) X b'e
Potentilla gracilis* X
Pyrola secunda* 12
Pyrola virens* X
Senecio cymbalarioides 44 4 4
Smilacina racemosa’ X X 4
Spergularia rubra** 4
Taraxacum officinale 8 4 24
Tragopogon dubius*#* X X
Trisetum spicatum* 12
Triticum aestivum®** b'¢ 8
Valeriana acutiloba® * X
Verbascum thapus** 4
Viola adunca® 12 8 12
1o

x" indicates species was present in the stand but not detected in sample quadrats.
Numerical designations are percentage frequency of occurrence in twenty-five 2- by 2-foot
quadrats.

2 Tentative identification pending collection of a flowering specimen.
* Present in prefire community but not in the postfire community.
** Not present in the prefire community.
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