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Abstract

Harold Biswell first learned about the benefits of prescribed fire in forest management when he was a Forest
Service researcher in Georgia, USA. After he accepted a professorship in the School of Forestry at the University of
California, Berkeley, USA, he was surprised to find out that prescribed fire was not an accepted practice in California.
He set out to conduct a series of studies to explore the effects of prescribed fire in forests of California and
compare those effects to those he observed in Georgia.
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Resumen

Harold Biswell primero aprendió sobre los beneficios de las quemas prescriptas en el manejo forestal cuando era
investigador del Servicio Forestal de los Estados Unidos (USDA) en Georgia, EEUU. Luego de aceptar ser profesor en
la Facultad de Ciencias Forestales de la Universidad de California en Berkeley, EEUU, se sorprendió al descubrir que
las quemas prescriptas no constituían una práctica aceptada en California. Se las ingenió para conducir una serie de
estudios para explorar los efectos de las quemas prescriptas en bosques de California y comparar esos efectos con
aquellos que él mismo observó en Georgia.

Introduction
Professor Harold Biswell published an article in the
Journal of Range Management in 1958 in which he com-
pared prescribed burning in California and Georgia,
USA, pine (Pinus L.) forests titled “Prescribed Burning
in Georgia and California Compared” (Biswell 1958).
The first question that has to be asked is why was this
article published in a range management journal when
the focus was on forests?
Biswell was hired as a range management faculty

member in the School of Forestry at University of
California, Berkeley (UC Berkeley), USA, so he had more

connections to the Journal of Range Management.
Additionally, most forestry faculty members in his
department did not support prescribed fire research in
forests, which probably led him to pick this outlet.
Biswell was very interested in prescribed burning and
thought his research could lead to better decisions for
managing pine forests.
Biswell conducted prescribed fire research in the for-

ests of Georgia from 1942 to 1947 when he was a re-
searcher for the US Forest Service Southern Research
Station. Before doing this work, he had very little experi-
ence with fire and even wrote, “At the time the idea of
burning was fairly new to me and I looked upon fire as
the arch enemy of forests and forestry.” Biswell was a
keen observer and had an open mind and found that
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using fire in the management of Georgia’s pine forests
was a sound practice based on ecological principles.
Biswell began his prescribed fire work in California

ponderosa pine (Pinus ponderosa Douglas ex Lawson &
C. Lawson) forests in 1951 and the article in the Journal
of Range Management reports on what he had learned.
Two sites were used: Teaford Forest near the town of
North Fork in the southern Sierra Nevada, and the
Hoberg’s Resort north of Middletown in the North
Coast Range. Because no state or federal forest manager
would allow Biswell to burn, he developed relationships
with the two private landowners.
Biswell noted that only one other paper had been pub-

lished on the use of prescribed fire in California forests
(Bruce 1923) and it found that fire was not useful for
numerous reasons. However, Biswell noted that great
changes had taken place since the paper was published
and some of the reasons advanced for not burning, such
as damage to residual trees and the potential for fire es-
cape, were no longer valid, especially in the light of the
information gained from his research. Biswell had seen
prescribed fire used successfully in Georgia and thought
it could also be used in California. He said this was im-
portant because, “...frequent light fires had probably
been the most important force molding the virgin forests
of California.”
Biswell presented information regarding the different

fuels that carried prescribed fire in the pine forests of
Georgia and California. In Georgia, the fuels were
grasses that dried quickly and could burn satisfactorily
within one to two days after rain, with four to five days
after rain producing conditions too dry to burn safely in
heavy accumulations of live and dead fuels. In California,
the fuel that carried his prescribed fires was ponderosa
pine litter. He burned mainly in winter after a few dry
days when larger fuels and duff would be too wet to
burn, but pine litter would be dry enough to carry a fire.
He believed that a burning interval of five to ten years
would be satisfactory to maintain ponderosa pine forests
at low levels of fuel hazards.
Biswell investigated the number of annual burn days

in Georgia and California. In Georgia, weather records
that could be used to define burn days were not kept,
but he estimated that there were never more than 20 to
25 days per winter when all favorable conditions com-
bined for safe and effective burning. In California, re-
cords were kept for four years at Hoberg’s, which
showed that the number of burn days varied from 47 to
74 per season. January and February were particularly
good months for burning, with 29 and 30 successive
burn days in winter 1952–1953 and winter 1955–1956,
respectively.
Biswell stated that his recommendations to use pre-

scribed fire to manage pine forests were based on several

years of actual experience. He noted that prescribed fire
was a common practice in the forests of the southeastern
US but scarcely tested in California before 1951. Biswell
noted that wildfires were getting more destructive in Cali-
fornia and wrote that 57 110 ha (141 122 acres) of tim-
bered land burned in an 18-day period in 1955 (today,
many individual wildfires are much larger than this cumu-
lative area). Biswell’s research investigated several aspects
of prescribed fires in ponderosa pine forests, including ef-
fects on soil fertility and nitrogen, duff removal and accu-
mulation, runoff and erosion, forage and plant succession,
fuel reduction and accumulation, forest wildlife, and costs
(see his references for more information). He stated at the
end of the paper that his research had gone far enough to
show promise for prescribed burning as a management tool
(and this was 1958).
Harold Biswell developed prescribed fire techniques

for California ponderosa pine forests by the late 1950s.
Certainly more research was warranted but what he
found was in agreement with earlier work done by
Harold Weaver in ponderosa pine forests in eastern
Oregon and Washington, USA (Weaver 1943). Had his
recommendations been accepted by state and federal
forest managers in the 1960s, California forests would be
in much better shape today. At the very least, some UC
Berkeley forestry faculty should have worked coopera-
tively with Biswell to further explore this topic.
Three of us (JA, JV, RW) were not only Harold’s last

Ph.D. students, but also his only Ph.D. students special-
izing in fire ecology. We were well acquainted with the
antagonism expressed against him, primarily by state
(California Division of Forestry), federal (Forest Service),
and private (Keep California Green, an industry-
sponsored fire prevention association) foresters. There
was little opposition to him burning in grasslands and
shrublands, but when he began burning experiments in
ponderosa pine forests, active and open criticism of him
and his work exploded. He was referred to as “Harry the
Torch,” “Burn-Em-Up Biswell,” and other derisive
names, and not always behind his back. In early 1952, he
led a group to Hoberg’s to discuss the use of fire in for-
ests and conduct a small prescribed burn. The few UC
Berkeley School of Forestry faculty attending said little,
but soon after, outside pressure mounted on Dean
Frederick Baker to muzzle Harold (Biswell 1989; Miller
2020). Dean Baker wrote Biswell a letter asking him to
discontinue any work at Hoberg’s and confine his fire re-
search to rangelands. Biswell gathered some allies from
the University Agricultural Experiment Station, which
administered all agricultural and natural resources re-
search at the University, and soon Dean Baker was
admonished for writing the letter and wrote a letter of
apology to Harold.

Stephens et al. Fire Ecology            (2021) 17:9 Page 2 of 4



Harold did have some supporters on the UC Berkeley
faculty. Arnold Schultz, another member of the range fac-
ulty, conducted research with Harold and was co-author
on many publications (Biswell and Schultz 1957; Schultz
and Biswell 1959). Emanuel Fritz, who wrote a classic
monograph on fire in the redwood (Sequoia sempervirens
[D. Don] Endlicher) region, wrote to the director of Keep
California Green in support of Harold, but he also cau-
tioned Harold to publish in scientific journals and avoid
interacting with the public. And perhaps the most signifi-
cant supporter was A. Starker Leopold. Biswell’s influence
on Leopold encouraged him to expand a report that was
written simply to deal with Rocky Mountain elk (Cervus
canadensis nelsoni Erxleben, 1777) populations around
Yellowstone National Park into a policy document (Leo-
pold et al. 1963) that transformed national park policy on
fire and led to adoption five years later of a National Park
Service policy to use prescribed burns to restore historical
conditions and to allow natural fires to burn under certain
conditions. For the most part, the UC Berkeley School of
Forestry faculty adopted a policy of benign neglect to-
wards Harold, although they did vote to deny him access
to the School’s Blodgett Forest for any fire research. That
policy also extended to his graduate students years later.
He was allowed to burn at Whitaker’s Forest, another
School forest adjacent to Kings Canyon National Park,
where active forest management for wood production was
not emphasized (Kilgore and Biswell 1971).

When Dean Baker retired, Henry Vaux became Dean,
and Vaux, while not enthusiastically supportive, encour-
aged Harold to work more with professional foresters.
But silly arguments persisted on the faculty. One silvi-
culture professor argued that fire could not be defined
as a thinning tool, because although it reduced tree
density, it could not precisely define spacing. And in
1968, the succeeding Dean of the School, John Zivnuska,
wrote an article in the Journal of Forestry on the role of
fire in watershed management, claiming it was directed
to chaparral landscapes of southern California (Zivnuska
1968). But he then discussed the scheduling of pre-
scribed burns in Biswell’s Lake County pine forests,
claiming that the 50 “good” burn days per year would be
insufficient to support a broad program of prescribed
burning. Dean Zivnuska presented a purely hypothetical
example of the costs of a prescribed burn escape, claim-
ing a cost of $6500 to be charged against any prescribed
fire, using two land-clearing fire escapes as examples.
However, he did not develop a similar set of probabilities
and costs of the reduction of damage from wildfires in
areas where prescribed fires were used.
Beginning in the early 1950s and continuing until his

mandatory retirement in 1975, Harold continued not
only his research but a broad extension program of
workshops, demonstration tours, and public lectures
(Fig. 1). In 1973, he was awarded the Berkeley Citation,
awarded for his contribution to the University of

Fig. 1 Harold Biswell leading a discussion about prescribed fire during one of his field days in Yosemite National Park, California, USA, fall 1976.
Photo credit: Mike Yost
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California that “go beyond the call of duty and whose
achievements exceed the standards of excellence in their
fields.”
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