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FOREWORD

Fire, whether accidentally started or deliberately set for
some purpose, has been an important force in the ecology of the
Southeastern Coastal Plain for thousands of years. For the past
20 years prescribed fire hag been used as a management tool for
fuel reduction, seedbed Preparation, control of undesirable brush
and tree species, improved cattle forage and wildlife habitat 5
tree. disease control, and for other purposes. Now=--throughout the
1960's and in 1970--about 2-1/3 million acres of forest land are
prescribed burned each year. The L450 peopls attending this Pre-
scribed Fire Symposium did so specifically to take stock of the
impact of these burning practices on the total environment. Fire
in the forest, preséribed or wild, introduces both immediate and
delayed effects on the environment, and these most knowledgeable
scientists and laymen of broad and varied training and experience
from industry, universities, and state and federal agencies re=
viewed for two full days the state of our knowledge to date.

They did not meet as a pPrejudiced group to defend or to
DPreserve the use of prescribed fire. They met as competent sci-
entists, skilled land managers, and concerned environmentalists
to evaluate the effects of using, or having used, and of contin-
uing to use fire as one of the most readily and economically
available forest management tools. Consensus was essentially
unanimous that prescribed fire, when properly used in the South,
is an almost indispensable management device having generally
beneficial effects, certainly lacking in sustained deleterious
effects on the crop trees, on the soils on which they grow, or

on the flora and fauna of the area burned.
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Still, the symposium did point out one area of growing con- -
cern where our knowledge and experience are weak and not yet ade-
quate to support valid conclusions: WHAT IS THE IMPACT OF THE
EFFLUENT FROM PRESCRIBED FIRE AND FROM WILDFIRES ON THE QUALITY OF
OUR ATR? A number of relatively simple measures were discussed .
that could reduce, at least locally and momentarily, the more obvi=
ous effect of forest fire smoke on air quality. But to solve more
basic problems, we must learn what combustion products are released
into the atmosphere by both prescribed fires and wildfires, in what
volume, for what period of time, where they go, and what are their
significant effects on air quality. We must learn whether prescribed
fires maintain a higher quality of air than the uncontrolled oxida-
tion of accumulated fuels by wildfires. Intensified and speeded-up
research is essential if we are to get these answers in the time
that may still be available for decision making based on facts
rather than f@.%cy.

The cards are all la.id out on the table, so to speak, in the
papers and comments reproduced herewith in these Proceedings.
Readers of these articles will be in possession of all the facts,
as best they were known at this symposium, and hence in position to -
make reasonable and logical decisions-+about prescribed burning.

The decisions reached could have determining influence on the man-
agement of Southern fores'bs and the South's environment.

Many people contributed to this meeting. It is not possible
for me to name every individual. I would like to recognize the mem-
bers of the Planning Committee, who worked hard for more than a year
to make this symposium a success: )

0. Gordon langdon, Planning Committee Chairman
Southeastern Forest Experiment Station, UeS.F.S.
_ Ralph C. Bryant, North Carolina S'ba.te University
L. E. Chaiken, Duke University
Robert W. Cooper, Southeastern Forest Exper:t.ment Stat:.on,

U.S.F.Se

David D. Devet 3 Fra.ncis Mar:.on-Sumter National Fores‘bs:,
- UeSeFuS,

Paul C. Guilkey, Southeastem Forest Experiment Station,
U.S.F.S.

Barry F. Malac s Union Camp Corporatlon

John K. McDonald, Southeastern Forest Experiment Station,
U.S.F.Se

Louis J. Metz, Southeastern Forest Experiment Station,
U.S.F.S.

John R. Tiller, > South Carolina Commission of Forestry

R. Scott Wallinger, Westvaco Gorporation

" Carol G. Wells, Southeastem Forest Experiment Sta.t:l.on,
- UeSeFeSe

Stephen G. Boyce
General Chairman of the Symposium
Southeastern Forest Experiment Station, U.S.F.S.




KEYNOTE ADDRESS

E. M. Bacon

Forest Service )
U. S. Department of Agriculture
Washington, De Ce :

v

T consider it a distinet honor and I know it is a real pleas-
ure to have been asked to give the keynote address to this distin-
guished group of concerned researchers and land menagers. I consider
it an honor because assembled in this room is undoubtedly the most
knowledgeable group Qf people ever brought together to explore in
depth each and every aspect of prescribed burning. I know it is a
pleasure because fire in the forest, whether prescribed or wild, has
an impact on many aspects of the environment, and, I am personally
and officially very much concerned with both the present condition
and the future prospects for the environment in which we live. By
the same token, I am both personally and officially very much con=-
cerned with the present and future productivity of our forest~land
resource. Here in the South, the two are almost inseparable.

The theme of this symposium is most appropriate and timely
because of the growing public concern with all aspects of our en-
vironment. Webster defines environment as "the complex of climatic,
edaphic, and biotic factors that act upon an organism or an ecologi~
cal commmity and ultimately determine its form and survival." It
is thus obvious that we can't possibly escape from our environment
or evade responsibility because we are stuck with whatever environ=-
ment we ourselves have been and still are instrumental in creating.
For 300 years now, we have been altering the natural environment of
the United States. Unfortunately, much of this alteration has not
been for the better. The rate of environmental deterioration has
accelerated most rapidly in recent years to the point where the
"survival" part of the definition is beginning to be of signifi-
cance even to man himself. As our population increases, and as we
demand more and more of the materialistic “good." things from life,
our environment seems to suffer disproportionately in the process.

I
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It seems to me that we must plead guilty to those who charge
that we have been slow to recognize impacts on environment and on
people that have been the result of some of our activities. There
are still those who harbor the secret hope that all this environ-
mental concern will just go away sometime soon--that maybe it is
Just a fad, kept alive by the dreamers, the alarmists, and the
spokesmen of the far left.

At least from the Washington vantage point, that hope seems
faint indeed. Those voices have increasingly become the public's
voice., And most of us have "gotten the message."

To bring this broad concern within the more narrow specifics,
you will be discussing at this meeting I might interject a personal
note. As a ranger and fire staff man in the West I took great pride
in using weather information to accomplish effective and safe--at
least usually sa:i‘e--prescribed burns. What difference did it make
that the mowntain valleys and towns were smoked in for days or even
weeks on end. Think what a wildfire would have done! Or as a par=
allel, wasn't it better in the South to obscure a southern highway
* with smoke from a prescribed fire when a wildfire would have been

50 much worse. Our purposes were noble and the related effects min-
imal. .

Meetings such as this give clear evidence that while change
- may be slow in the absence of public pressure we respond positively
when public concern does find expression.

It is inescapable that fire has an :.mpact on each of the
three aspects of the environment defined by Webster--the climatic,
the edaphic, and biotic. Prescribed fire differs from wildfire in.
that we employ it only when and where we want it and in that we
presume to control and manage it in such a way that its beneficial
effects outweigh any of its detrimental effects. Questions arise,
however, when different people attempt to evaluate these plus and
minus effects. A prescribed burn that reduces the rough and thus
"fireproofs" a stand for a number of years and thus prevents a pos-
sible "blowup" wildfire may rate a big,PLUS from the forest manager.
But the bird watcher may rate this same fire with an equally big
MINUS. And the exasperated housewife whose laundry may have been
soiled by particulates falling from the resultant smoke may be the

first one to write her Congressman and say, "This burning has got
to stopi! :

So, I repeat that a meeting such as this one is most timely,
perhaps even overdue, when we sit down together and objec;tlvely
take a close look at both sides of. the coin.

Fire can be friend or foe depending upon how we use it. . Our
- first inclination is to think of all wildfires as bad and all pre-
scribed fires as good, but this isn't necessarily so., The main
difference between the two is often really but one of intent. Some
ill-conceived and ill-managed prescribed burns do damage. And I'1l
be so bold as to say I think some wildfires do good=-so much so
that in some instances we might be well advised to spend our dollars
to "guide" them rather than suppress them.
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Fire of one type or another has always been & factor of the
environment of coastal plain timber types. As a matter of fact, the
pure pine stands of this region are a subclimax forest maintained
largely by fires. Natural succession in the Southeastern United
States is toward mixed hardwood forests. To maintain these pure
pine stands which constitute the base for the present timber econ=-
omy and provide the future hope of the "South's Third Forest," this
natural successional trend must be upset. This probably could be
induced by mechanical or even chemical means; to use fire is the
simplest and most economical.

Prescribed burning seemingly had its origin in the South, it
has certainly been an accepted management tool for a longer period
of time in this region than anywhere else in the country. Research
by the Forest Service and others during the last 20 or 30 years has
led to the develo t of prescribed burning as an effective tool in
the management of fotests for timber production. But long before
prescribed fire was employed, wildfires had their definitive place

in forest ecology, i.es, they maintained these vast stands of pure
pines

Fortunately, reliable records have been kept in consider-
able detail for a number of years on the use and the various conse-
quences of using fire as a management tool. Research has covered
many phases of fire effects on' the environment and ecology of for-
est commmities. Foresters, soil scientists, ecologists, pathol-
ogists, entomologists, and other related disciplines are to be con=-
gratulated for their foresight in looking into the long-term effects
of fire. Otherwise, we would not be able to gather here for this
symposium and discuss these effects and pose the pertinent questions
for discussion that still need to be answered. We can pretty well
chart where we've been--now we need to consider where we are going,
realizing that the gages we have been using for measuring fire ef-
fects and environmental impact may have to be recalibrated.

There is a wealth of operational background and capability
in the use of prescribed fire under varying field and weather con- -
ditions available in the South. Many if not most of those here
have had that experience. You have used fire for many purposes |
and feel a personal stake in its remaining an important tool avail=
able to forest managers.

We know something of the effects of prescribed fire on es-
thetic and recreational values, on the maintenance of wildlife
habitat, on the physical, chemical, and biological properties of
forest soils, and on the net growth of timber, and the reduction
in- numbers and intensity of wildfires.

) But we don't know much about forest fire effects on air
qualityl

In recent years there properly has been a growing concern
about all forms of atmospheric contamination. To most people smoke
is a form of air pollution, and smoke is smoke whether it belches
forth from an industrial smokestack, spews from an auto exhaust, or .
billows up from a forest fire, wild or prescribed. We are now in a




10

. spot where all the pluses foresters credit to prescribed fire must
be weighed against all the minuses considered by the public and
which we must now more fully consider. Where these concerns may not
rest on fact we must marshal the facts and more importantly con-
vince people of their validity. Unfortunately, we don't have all:
the facts, really only a few of them, but as you will learn from
subsequent discussions, a concerted drive is underway to gather
them.

We can all think of a number of relatively simple things
that might be considered as ways to minimize the possible air pol-
lution effects of prescribed fire short of eliminating it:

== We can burn only when weather conditions are favorable
for complete combustion and rapid dispersal and dilution
of smoke,

-=- We might burn smaller tracts at any one time to lessen
the output of contaminants. '

-- We might disburse our burns so the concentration of pol-
‘lutant.g at any one place is held to a minimum, and

-- We might be able to extend our burning day or season to
further dilute the production of questionable products
over both timé and space.

But, these are only palliatives at best and we still must
learn what products, in what volume, and for what period of time
we do release into the atmosphere when we prescribe burn. Then
these and all other known facts will be put on the scales, the
pluses on one side; the minuses on the other, with John Q. Public
watching to see which way they tip.

We must not wait until public sentiment builds to the point
that prescribed fire might be banned or seriously restricted and
then react defensively. We must design the constraints, mitigate
the adverse impacts, and more than this, we must have ready or at
least be exploring alternative means of acgcomplishing the same
beneficial goals. These in turn may present problems for one of
the most obvious choices might well be chemical treatment, and the
use of chemicals is under even closer scrutiny than burning.

I think everyone here fully realizes it is high time we
probe deeply into all aspects and known details of the effects of
prescribed fire, both good and bad. If this were not true, this
symposium would not have been organized. ‘

Thank you, and have a fruitful session.




" THE EARLY HISTORY OF WILDFIRES AND PRESCRIBED BURNING

Roland J. Riebold
USDA Forest Service (Retired)
Tallahassee, Florida

The custom of annual burning of the woods from Colonial
times onward is a subject of more interest, perhaps, to ecolo-
gists and social scientists than it is to foresters. The impor-
tant point to us is that it had become a well-settled folkway by
the time large-scale lumbering began in the southern pineries
about 1890. Before this lumbering began, the light annual fires
brought fresh green grass in the sarly spring and surely did
little harm to the stands of old-growth longleaf pine. Similarly,
raking and burning in the turpentine woods did little harm and
did save the faces from being burned by wildfires. However, when
large-scale harvesting began, the annual fires no longer burned
old-growth timber but cutover lands; and not even longleaf pine
seedlings, and certainly not slash or loblolly pine seedlings can
survive fire in their first year of life. Here was a significant
change in a situation that had not changed much in a century.
Fires killed seedlings on cutover land, and the areas of cutover
land grew larger each year.

GENERAL HISTORY

The early history of prescribed burning can hardly be
separated from the general history of forestry in the South. The
acceptance of prescribed burning and the development of the proper
tools and techniques had to take place in step with the other
events which make the history of forestry. In 1881 the Division
of Forestry was established in the U. S. Department of Agriculture.
In 1886 Bernhard Fernow, a professional forester, became Chief of
the Division of Forestry. In 1891 the Congress passed the Forest
Reserve Act, which authorized the creation of Forest Reserves ’

11
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' from the public domain. In 1898 Fernow resigned and Gifford
Pinchot was appointed Chief of the Bureau. To put forestry into
the woods, Pinchot made arrangements for the foresters of the
Bureau to be available for professional assistance to private -
timberland owners. In the first year, 123 owners of 1.5 million
acres in 35 states requested assistance. Most of the requests
were from the South.

Working plans were prepared for the properties and pub-
lished as bulletins by the Bureau. ‘Among others, there were
bulletins by F. E. Olmstead in 1902 on lands in Arkansas, by -
F. W. Reed in 1905 on lands in Alabama, and by Ce S. Chapman in
1905 on lands of the Burton Iumber Company in Berkeley County,
South Carolina, The latter was published as Bulletin 56. The
stand of loblolly pine now on the Santee Experimental Forest
dates from the -s%ed trees marked under Chapman's prescription.

Another forester, Max Rothkugel, was employed by the
Burton Lumber- Company to prevent and control fires. In 1907 he
published an article in the Forestry Quarterly in which he pre-
scribed the age or height at which loblolly pine reproduction
should receive its first prescribed burn for fuel reduction.

In 1908, after 10 years, this form of assistance to forest
landowners was discontirnued because the results in forestry prac-
ticed were disappointing. In 1905 the Forest Reserves had been
transferred from the Department of the Interior to the Department
of Agriculture and renamed the National Forests. The Bureau of
Forestry was renamed the Forest Service, which then of necessity
became engaged for the next three decades mostly in the adminis-
tration of the vast area of National Forests in the West.

: During the early part of the era of harvesting the virgin
‘Pines, most of the lumber companies were without the services of
professional foresters. With the taxes of the time s the custom
of burning the woods, the free-ranging of cattle and hogs, and
the attitude of most of the industry, the employment of foresters
other than logging engineers was probably not worthwhile.

During the latter part of this period, there was a notable
change in the attitude of the industry. The Urania Lumber Company
of Henry Hardtner in Louisiana was a pioneer in 1912. The Great
Southern Lumber Company at Bogalusa began reforestation in 1920.

In 1926 the Superior Pine Products Company began with cutover land
at Fargo, Georgia. There were other interested companies; but,
even so, not many industrial foresters had the opportunity to ac-
quire silvicultural experience, which might have included prescribed
burning. Although papermakers came South almost as early as did the
big sawmills, it was not until the late 1930's that the pulp compa-
nies came in numbers, acquired large forests, and employed many
foresters. )
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, FOUNDATIONS OF FORESTRY

In 1925, at the peak of large-scale harvesting, the industry
and the people of all the Southern States began to lay the founda-
tions of the new forestry business by passing laws prohibiting for-
est fires and by creating state forestry agencies. Iouisiana passed
legislation in 1910, Virginia in 191);, North Carclina and Texas in °
1915, Alabama in 1923, Mississippi in 1926, and Florida and South
Carolina in 1927. It is noteworthy that the states sought and found
.able and experienced professionals to become their first State For=-
esters. A notable feature of this legislation was that, unlike
Pennsylvania, none of the Southern States provided for the acqui-
gition of State Forests by purchase. Consequently, the State For-
esters had no larnds of their own on which to practice and to acquire
experience as forest managers or, perhaps, as prescribed burners.

CREATION OF NATIONAL FORESTS

Not only were there very few industrial foresters or State
Foresters during this period but there was also an absence of any
substantial presence in the South of the U. S. Forest Service. In
the Southern States, there were no large areas of unreserved public
domain from which National Forests could be created as there were
in the West. In 1908, about 100,000 acres of sand pine in central
Florida and about 400,000 acres of longleaf pine-scrub oak in west
Florida were proclaimed as the Ocala and Choctawhatchee National
Forests. Areas of public domain in the Ouachita and Boston Moun-
tains in Arkensas became the Ouachita and Ozark National Forests.

In Florida, however, the creation of the two National For-
‘ests resulted in only one professional forester, the Forest Super-
visor, plus three non-technical rangers. The District Forester
who had supervision of.these new National Forests was headquar-
tered in Albuquerque, New Mexieco. Since about 1900, various groups
of citizens had promoted the creation of a national park in the
southern Appalachians and another in the White Mountains of New -
Hampshire. These efforts finally resulted in the Weeks' Act of 1911.
Purchase Units were subsequently established in the Appalachians--
but not in the Coastal Plain--and these were staffed with six For-
est Supervisors, a number of land uxaminers, and a score or so of
non-technical forest rangers. In 1918, an Eastern District Office
was established in Washington. In 1921 the Appalachian Forest Ex-
periment Station, forerunner of the Southeastern Station, was
established in Asheville, North Carolina, with a five-man staff.
In 1923 the Southern Forest Experiment Station was established in
New Orleans with a small staff, but several of its men were sta-
tioned at Starke, Florida, where they were engaged in research on
gum naval stores.

The Weeks Act also provided the states with assistance in
fire control, but its provisions were not very effective. The
Act was amended in 192l by the Clarke-McNary Act. The financial
assistance under the latter act helped many state organizations
to get started. To supervise work under the Act, two Forest In-
spectors were assigned at Asheville and New Orleans; they worked
under the Chief's office. The Clarke-McNary Act also provided




1y

for the purchase of lands not only for the protection of the head-
waters of navigable streams but also for timber growing.

About 1928 the Forest Service began acquisition of three |,
new National Forests--Osceola in the naval stores belt in Florida,
Kisatchie in the cutover longleaf pine lands in Iouisiana, and -
Homochitto in the loblolly-shortleaf pine area in Mississippi. But
these acquisitions resulted in only one more Forest Supervisor plus
a professional assistant and two professional foresters in Florida,
a Forest Supervisor and one professional ranger in Louisiana, and
one professional ranger-in Mississippi. The Forest Service still
had no substantial presence in the Southern Coastal Plain.

During the period of heavy harvesting, 1890 to 1933, there
were almost no federal, state, or industrial foresters who might
have acquired gkill in the silviculture of southern pines from ex-
perience as forést managers. The Southern States had State For-
esters, but they had few assistant foresters, inadequate budgets,
and little public support. Of 69 million acres of forested land
in Florida, Georgia, Mississippi, and South Carolina in 1928, only
2,300,000 were under protection, about 3 percent.

In 1927 the American Forestry Association launched a 3-year
fire-prevention project, .-"The Dixie Crusaders." Young foresters
were sent to every rural school to make talks and show motion pice-
tures on fire prevention. ) ' -

By 1933, at the end of the period, most of the southern pine
land had been cut over. The majority of it had not been restocked.
Large areas were in old-field pine, worked-out stands of slash pine
too small for sawtimber, and the culls and whips left from logging.
Often, with a few years of fire exclusion, 10's of thousands of
acres of longleaf pine land became restocked with slash or loblolly
pines, sometimes with no obvious seed source. But most of the land
was not under fire protection, most of it was still subject to an-
nual burning and open-range grazing by other people's cattle and
hogs, and much ef it was tax delinquent. '

RECOMMENDATIONS FOR CONTROLLED FIRE

As early as 1890, thoughtful persons had observed and pointed
out that controlled fire might have a place and was possibly neces-
sary in the silviculture of longleaf pine. Inman Eldredge, first
Forest Supervisor on Choctawhatchee National Forest, proposed con-
trolled burning for purposes of fuel reduction. Dr. Roland Harper,
a botanist, proposed its use for understory hardwood control from
1911 on. - Professor H. H. Chapman of Yale began in 1909 to urge the
use of fire for preparation of longleaf pine seedbeds and for fuel
" reduction, and he continued to do so in many articles. Soon after
its establishment, the Southern Station set up an experiment at
McNeil, Mississippi, in cooperation with the Bureau of Animal In-
dustry; its purpose was to study the merits of annual burning of
lands devoted to grazing and timber growing. ' '
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At Bogalusa, Loulsiana, the Great Southern Tumber Company
had obtained large areas of longleaf pine reproduction; these
1ands had been annually burned until the time of seedfall in 1922
and were thereafter protected from fire. In a few years the effects
of brown spot needle disease were observed there, and the Division
of Forest Pathology of the Bureau of Plant Industry, USDA, promptly
began studies of the infection. .

The disease had been identified and described in 1876 by
H. W. Ravenel of Aiken, South Carolina. Its damaging effects had
probably not been realized until large areas of longleaf pine seed-
lings were protected from fire for several years after germination.
Tn 1926 Professor Chapman published Bulletin 16, "Factors Determin-
ing Natural Reproduction of Longleaf Pine on Cutover Lands in La-
Salle Parish, Louig_iana.“ In 1931, S. W. Creene, who was in charge
of animal husbandryiat the McNeil experiment, published "The Forest
That Fire Made" in American Forests. Also in 1931, Herbert Stoddard
published "The Bobwhite Quail" in which he recormended the use of
fire for quail management. In 1932, Paul Siggers, & pathologist
stationed at the Southern Forest Experiment Station, published "The
Brown-Spot Needle Blight of Longleaf Pine Seedlings", and in 193l
he published "Obgervations on the Influence of Fire on the Brown=-
Spot Needle Blight of Iongleaf Pine Seedlings," both in the Journal
of Forestry. In 1932 a 12,000-acre fire ocourred on the Osceola
National Forest. In 193}, a 17,000-acre fire occurred on the lands
of Alec Sessoms ab Cogdell, Georgia.

Thus, by 1933, there was sufficient evidence as to the need

. for prescribed burning in the silviculture of longleaf pine for
preparation of seedbeds, control of brown spot, reduction of hazard-
ous fuels, and management of wildlife. ,Although there were not many
foresters practicing as forest mana_gers , there was some response to
this growing awareness of the place for controlled fire. Prescribed
burns for fuel reduction were conducted on Choctawhatchee National
Forest in 1927-1928, Trials of prescribed burning were made on Os-
ceola National Forest in 1932, Extensive prescribed burns were con=--
ducted on the privately owmed Suwanee Forest at Fargo in 1933.

However, the proper tools for prescribed burning were not
yet at hand. Neither control of wildfires nor the proper execution
of prescribed burning were possible in the Coastal Plain until
tractor plows became available. Certainly, the practices of un-
controlled burning of the woods would not serve the needs of pre-

- scribed burning. Without tractor plows, it was impractical to plow
firelines along property lines, fo plow the crosslines which enabled
several lines of fire to back into the wind at the same time, to :

~control the breakovers, or to plow out the whole prescribed burn if
weather conditions dictated.

INFIUENCE OF CCC

Among the measures for dealing with the Depression, the
Roosevelt Administration created the Civilian Conservation Corps
in 1933 and made money available for the acquisition of additional
National Forest lands. In that year, the Forest Service examined,
and the National Forest Reservation Commlssion created, 18 new
Purchase Units in the Southern Coastal Plain--Croatan, Francis
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Marion, Apalachicola, Conecuh, Leaf River, Chickasawhay, Biloxi,
and those in Louisiana and Texas, with a gross area of about 13
million acres. New Forest Supervisors were stationed in Alabama,
Mississippi, South Carolina, and Texas. In 193L, a Southern Re-
glonal Office was established in Atlanta. Foresters were assigned
to Supervisors' staffs, to land acquisition, to CCC camps, and as
district rangers on the new Purchase Units. As fast as lands were
acquired, CCC camps were established. At the same time, State For-
esters established CCC camps with foresters in the camps and on
their headquarters staffs. At their-peak, there were 311 forestry
CCC camps in the South--186 under State Foresters and 125 on Na<

© tional Forests.

Now, for the first time, there was.a substantial presence
of the Forest Service in the southern pinery as' forest managers; .
and now, for the first time, the State Foresters had the muscle
and the money o build the lookout towers s -telephone lines, roads,
and other improvements needed and the manpower to fight the thou-
sands of fires which occurred each year.

To burn or not to burn was not the sole, nor even the most
pressing, concern of the Forest Supervisors and foresters on the
new National Forests. They had hundreds of individual transactions
for land purchase underway in all stages--from proposals through
examination, appraisal, approval, negotiation, survey and title ex-
amination, and possession. = They had the problem of crea.t:.ng work
programs for CCC camps on lands they had just acquired, in areas
with which they were not at all familiar, and without the maps they
were in the process of making. They had the difficulties of pa-
tronage appointments of nontechnical supervisory personnel in the
CCC and problems with the Army in the joint administration of the
camps and in the training of the enrollees. They had public rela=-
tions problems with local people and their elected officials, with
whom they were not yet well-acquainted. The large number of young
foresters from the North and the West had to become socially as
well as silviculturally acc]imated to the South.

The Forest Service established large nurseries in Louisiana |
and Mississippi, and, for the first time, it had to conduct large-
scale planting of southern pines. There were thousands of fires to
fight with back-pack pumps, swatters, small tank trucks, and CCC
boys. The State Foresters had similar problems plus the problem of
dealing with lands which other people owned.

The Southern Forest Experiment Station established three
Exper:.mental Forests. to study fire problems--Harrison in Mississip-
‘Pi, Olustee in Florida, and Palustris in Louisiana. In the latter’
1930's, both the Appalachian and Southern Forest Experiment Sta-
_tions developed fire-danger. meters which related the factors of
- wind, fuel moisture, and season or condition of vegetation to
Probable fire occurrence and probable rate of spread. These meters
and the fire-weather forecasts of the U. S. Weather Bureau enabled
foresters to anticipate suitable cond:.tions for prescr:.bed burning
and to avoid unsuitable times.
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In 1935, Forest Supervisors in Florida, Mississippi, and
Louisiana were directed by the Regional Office to initiate large-

" scale prescribed burns for administrative studies and for experi-
ence in handling prescribed fire, but the resulting actions were

less than had been desired. It was proposed in the Regional Office

in 1937 that the Forest Service adopt a policy oi‘ conducting pre-

scribed burns.

DIFFERING VIEWS ON PRESCRIBED BURNING

That foresters had differirg viewpoints about prescribed
burning at that time is well-known_. Some, having spent a lifetime
in working to prevent fires or in fighting them; were emotionally
opposed to what seemed to them to be an abandonment of all they
had worked for--fi¥§ protection--when much of the forest land was
still endangered. Some felt that the evidence so far available was
far from sufficient and preferred to wait and hope that the Southern
Station would produce more substantial results from wider- studies.

* S50 far, the studies were on longleaf pine--not slash or lob-
1olly pines. Some foresters on slash pine forests and on loblolly-
shortleaf pine forests, which now had thousands of acres of seed-
lings and saplings, were concerned that any publicity about prescribed
burning would hamper their fire-protection efforts. Some had fears
about the damage that controlled burning might do, but there was
little information about such damage, even on longleaf pine.

Many foresters were baffled by the problem of combining the
use of prescribed fire with the then-prevalent practice of selec-
tive cutting at frequent intervals in order to obtain reproduction
at each cutting. The Forest Service and the State Foresters were
. berplexed by the problem of choosing a policy for their fire-
prevention programs. They were trying to guess what the public re-
sponse would be to wldespread publicity about prescribed burning at
the same time that efforts were still being made to persuade people
to reduce the occurrence of wildfires. It did not seem likely that

Prescribed burning and fire exclus:.on could be taught at the same
time.

Of coursé, the proponents of prescribed burning said they
opposed indiscriminate burning of the woods, but they did not have
the responsibility held by the Forest Service and the State Forest-
ers for conducting fire-prevention work--by personal and group con-
tacts, speeches, radio broadcasts, posters, and publications. Nor
did the advocates of prescribed burning--neither the botanists,
practitioners of animal husbandry, estate managers, wildlife spe-
cialists, teachers of forestry, nor even the research foresters--
have the legal or official responsibility of the State Foresters
and Forest Supervisors for protecting the forests in their charge
from damage by fire.
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INFLUENCE OF WORLD WAR IT

In 1941 war came to the United States. By mid-summer 1942,
the CCC came to an end and so did the further acquisition of Na-
tional Forest land. By that time, the Forest Service had acquired
14,176,000 acres of the 13 million gross acres in the new Purchase
Units, but on most Units it was trying to protect the gross acre=-
age. The end of CCC meant the loss of the manpower which had
fought the thousands of fires. During the 9 years of CCC, neither
the Forest Service nor the states had organized sufficiently the
fire-warden system which had functioned so well in the Appalachians,
and now military service and war industries took away much of the
local manpower. . ' :

Although tractor-plows had been devised at several places

in the South-as early as 1930, they had not been produced in num-
bers; and neitier plows, tractors, nor transport trucks were avail-
able in 1942 to replace the lost manpower. During and just after
the war period, the Forest Service developed a variety of plows to
suit the forest and soil types present. Consequently, enough trac-
tors, plows, and transports became available on the National Forests
to conduct all the prescribed burning when needed and to cope with
the probable number of wildfires which could reasonably be expected
at any one time. During the same period, the techniques of planning
for prescribed burns were developed. With the aid of aerial photos,
_stand maps were prepared for whole blocks destined for prescribed
burning. And on the basis of field examinations, prescriptions for
burning were written, setting forth the reasons for burning, the
time and intensity of fire to be used, the lines to be plowed, and
the areas to be excluded from burning.

PIONEER PUBLICATIONS

In 1942 Professor Chapman published his "Management of Lob-
lolly Pine in the Pine Hardwood Region of Arkansas and Louisiana
West of the Mississippi River," Bulletin.L9. In 1943 Bickford and
Curry published as a Station Paper "The Use of Fire in the Protec-
tion of Longleaf and Slash Pine .Forests.! In 1943 the Chief of the
Forest Service approved a policy of prescribed burning for longleaf
and slash pines and authorized large-scale administrative tests of
prescribed burning in loblolly pine forests. Thus, 10 years after
the establishment of the Purchase Units, the Forest Service had ac-
cepted the ideas of prescribed burning and had developed much of

the necessary technique. These developments occurred in spite of
- the overload of other problems on the foresters, who before 1933

had not had the opportunity to gain any experience in the southern
pines. )

In 1946 W. G. Wahlenberg published his monumental "Longleaf
Pine" in which he set forth in calm professional language the place
of prescribed fire in the management of longleaf pine. In 1950 on
the Francis Marion National Forest in South Carolina--apparently
for the first time on one of the new National Forests--prescribed
burning was fitted into a management plan for longleaf and loblolly
pines; this plan prescribed the use of fire for seedbed preparation,
control of brown spot, fuel reduction, and control of understory
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hardwoods. The system provided for even-aged stands of 100's of
acres, thinnings, and natural regeneration by shelterwoods.

The State Foresters began about the same time to prepare
and issue informition to landowners on the uses of prescribed fire
and techniques and precautions to be observed in applying fire.
They also began to provide on-the-ground professional advice.

They were probably right in presenting the new approach to
individual timberland owners before embarking on a campaign of edu-
cating the general public. That there might be grounds for their
apprehensions that publicity on prescribed burning could adversely
affect fire prevention may be borne out by the number of wildfires
which occurred during the war years and the 5 subsequent years.
From 1941 to 1950, the number of fires on state-protected lands in
Region 8 aveFaged L2,772 each year. The peak of LB,780 occurred
during the war year 1943. The lowest number, 27,225, occurred in
19L5. During the next decade, 1951 to 1960, the annual average was
58,675 fires, with a peak of 91,938 in 1954, when 2,229,000 acres
were burned by unwanted fires. Obviously, whether there was a
causal relationship or not, elimination of wildfires had not yet
been achieved. The tenor of the Southern Forest Fire Conference
of 1956 in New Orleans was a recognition of this fact.

THE SECOND FOREST

In spite of the fires, several million acres of pines in the
20-year age-class now extend from the Carolinas to Texas because
they were put there by the fire exclusionists during the period
from 1930 to 1950 and kept there by the prescribed burners. The
fire exclusionists were not only the foresters and the small crews
of regular employees but also the lookouts, the project superin-
tendents, the foremen, and the thousands of CCC boys who fought the
intentionally set fires every day of the week including Saturdays,
Sundays; Thanksgiving Day, Christmas Day, and Easter Sunday. Some-
one has aptly named this vast age-class and the old-field pines and
the whips now grown to sawlog size as "The Second Forest.”

The year 1960 seems to be a suitable stopping place in the
‘history of prescribed burning. During the decade from 1950 to 1960,
prescribed burns on the National Forests in the Coastal Plain aver-
aged 250,000 acres annually. In 1960 prescribed burns were con-
ducted on 281,000 acres, and-the area burned in wildfires was 12,000
acres. In 1960 Wahlenberg published his "Loblolly Pine" in which he
described in adequate detail the usage of prescribed fire in the
silviculture of loblolly pine. '

During the decade, the progress of tree improvement programs
foreshadowed a silvicultural change. The Second Forest is now being
clearcut rapidly and efficiently by machines. On the corporate for-
ests, especially, it is being replaced by machine planting of slash
pine, increasingly with genetically superior seedlings in even-aged
stands of thousands of acres. These plantings are being called
"The Third Forest."
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CONCLUSION

May I say that I hope forest historians will prepare a thor-
ough history of our profession and business of forestry during the
past hundred years in the South--which of course this short sketch
does not pretend to do--and that this is done before all of the
source material disappears. I believe we owe it to our professional
successors to give them a fair and perceptive account of the events
of that time, the circumstances surrounding those events, and some
insight into the personalities of those who were most instrumental
in making things happen.




CURRENT USE AND PLACE OF PRESCRIBED BURNING

Robert W. Cooper )

Southeastern Forest Experiment Station
Asheville, North Carolina

Some 2 million acres of forest land in the South are sub-
jected annually +o some form of prescription burning. Costs may
range from a low of about 10 cents an acre to several dollars or
more. The principal prescription is that of hazard rednction--an
economical and expedient means of reducing fuel accumilations to
2 level where high-intensity wildfires are virtually impossible.
Other demands met by prescribed fire treatments include (A) control
of undesirable understory species, (B) improvement and maintenance
of wildlife habitat, (C) seedbed and site preparation, (D) grazing
enhancement, (E) control of brown spot on longleaf pine and certain
other forest tree diseases, as well as myriad incidental uses. Fi-
nally, we have learned that fire (suppression firing) may be the
best weapon at our disposal for combatting the large, high-intensity
wildfires that defy normal control actione. ’

APPLICATION

Fuel buildups, inherently part of the forest, are composed
of vegetative growth and litter accumilations, and they reguire
some measure of control if eventual damage from wildfire is to be
minimized. Under most circumstances, prescribed fire offers the
most practical and economical means of solving this dilemma for the
majority of pine flatlands in the South. Hazard reduction burns
are generally carried out during the dormant season when tempera-
tures are low, upper litter moisture is relatively low (8 to 12
percent), lower litter moisture is moderately high (20 percent or
more), and winds are steady--conditions that permit us to manipu-
1ate and control fire spread and behavior (2). Backfiring (forcing
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the fire to spread against the wind) is the most common technique
used in hazard reduction burning, although strip, spot,.or flank
firing may be appropriate in special situations.

Some years ago, we attempted to evaluate the effectiveness
of a prescribed burning program in reducing the number, size, and
intensity of wildfires in the Southern Coastal Plains (7). Although
a higher rate of wildfire occurrence was indicated for Troughs" 3
years old or older, the differences were not great. On the other
hand, differences in burned acreage and intensity between the
youngest and oldest roughs were extreme. Annual burns ranged from
0.03 percent in the youngest roughs to 0.1l percent in the S-year-
old roughs and to an unexpected 7.00 percent in the roughs to which
prescribed fire had never been applied. In addition, all of the
project-sized wildfires that occurred in the study area during the
L-year period oi;&bservationbriginated and burned primarily in the
oldest roughs. Height of bark char, an indication of intensity,

averaged about 2 feet in young roughs, compared with about 20 feet
in the older fuels. '

As a general rule, most of the pine sites in the South tend
to revert to climax types (oak-hickory-gum) with the absence of
‘fire. If these species are permitted to invade and compete with.
‘the overstory pine, production is impaired, subsequent regeneration
of pine is difficult, and the chances of destructive wildfires re-
main high. Research trials have repeatedly shown that prescription
fires are capable of keeping undesirable vegetation in check while
actually enhancing the wildlife habitat--in a single operation.
Surmer fires, timed to coincide with favorable burning conditions,
often can kill back at least half of the invading hardwoods 3 .
inches d.b.hs and smaller (1). The competition is curtailed while
the sprouting vegetation and fruit production increase the food
supply available for wildlife populations.

Herbaceous game-food plants are often 10 times as abundant
on burned areas as on unburned ones. Legumes, one of the more im-
portant plants, are commonly about five times as abundant after
burning as before (5). In heavily timbered areas, it is often de-
sirable to create wildlife openings to increase the quantity and
availability of game food. This practice, followed by a "hot"
Prescribed fire, increases seed production by 300 percent and plant
abundance by 100 percent (6). This increase, accompanied by the
improved availability as a result of litter reduction s makes these
openings particularly attractive to quail, turkey, and dove.

The chances of successful germination of pine seed and es-

" tablishment of seedlings are improved considerably after prescribed
burning and the resulting exposure of mineral soil. During heavy
seed years, seedbed preparation of any sort may not be necessary in
the Coastal Plains and Piedmont pine sites, But when seedfall is
only moderate or poor, a situation encountered in L out of § years,
some form of preparation is needed. Fire appears to be the most
dependable and economical of all-the known treatments for seedbed
preparation. It also achieves several management objectives with
one application. A recent research trial in Georgia's Piedmont
loblolly pine belt showed that twice as many seed were required
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to establish a seedling on unburned sites as were required on
burned areas (13). Evidence indicates that the beneficial effects
of fire treatments persist for at least 1 year. The same story
can be told for most of the Coastal Plain pine belt as well.

Cattlemen in the South have known for years that fire is
essential if they expect to grow beef on native range. Wiregrasses
and principal herbaceous plants of the pine-wiregrass type green up
after burning, and cattle are attracted to the fresh food supply.
New growth begins soon after burning, averaging about a ton of for=-
age production per acre in 1 year. Levels of crude protein, phos-
phorus, and calcium are highest in the 3- to S-month period after
burning (9). Winter burning is preferred, as a general rule, in
order to increase the availability and usefulness of the early-
growing wiregrasses before other species have made substantial
growth.

In the absence of fire, total herbaceous cover declines
after 6 to B years, and the range becomes less desirable for animal
use. Although the trend is away from year-round grazing of forest
range to the use of improved pasture during the summer and fall,.
data from studies on the Alapaha range in south Georgia show that
cattle seek out burned ranges for supplemental grazing and achieve
their best weight gains when access to both improved pasture and
forest range is available.

Considerable speculation remains concerning the role of pre-
scribed fire in the control of forest tree diseases, or what we
commonly refer to as "sanitation burning." For years, fire has been
recognized as the most practical means of controlling brown spot
disease (Scirrhia acicola) of longleaf pine seedlings. Brown spot
is a fungal infection that generally defoliates young plants, saps
their vitality, prevents height growth, and eventually kills.
Winter burns are recommended at 3-year intervals until the seed-
lings are about head high (16). Strip headfires are often appro-
priate. Fire temperatures should be hot enough to scorch all in-
fected needles. This scorching reduces the number of spores that
might infect the seedlings the following spring, thereby permitting
the development of a full crown with healthy needles.

It is possible that Fomes annosus root rot may be kept in
check by the judicious use of fire. From all indications, heavy
infestations of the rot are cormonly found where dense accumula-
tions of litter preveil. Further research is in progress to assess
this potential role of fire.

On occasion, fire is still used to enhance logging chances
by improvihg accessibility, to fireproof stands before initiating
naval stores operations, for type conversion, or for opening closed -
cones to release entrapped seed.

© Burning as a site preparation hardly seems necessary when
mechanical disturbance is achieved with heavy equipment. Never-
theless, the potential role of prescribed fire in the management
of pine plantations cannot be overlooked. If mechanical site . -
preparation is complete and thorough, fuel accumulations during
the early years of plantation development normally consist of only
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grasses and herbs. As the crowns form, needlefall increases,
litter buildup begins, and sometime during the plantation's life
a hazardous fire condition generally develops (15). Without ad-
equate site preparation, plantations become vulnerable to fire.
kill and damage almost from the day of establishment.  When large,
continuous areas of plantations are created, the probability of
blowups increases. Cutting operations generally aggravate the
situation. Prescribed burning may provide an expedient and eco-
nomical solution to the problem by building "fuel-free" strips or
Ucheckerboard!" blocks of protection (l‘L) In addition, it should
enhance the wildlife habitat beneath the crown canopies.

Modern-day technology has failed to coms up with a guar-
anteed scheme of wildfire suppression capable of subduing the
blowup. Usually, a c'ha.rlge in weather or fuel occurs before posi-
tive control agtion is possible. Man's actions are, for the most
part, futile. Yet, we have learned by research trial and experi-
ence alike that we have at our disposal one of the most potent -
forces ever discovered by man--fire itself. Known as suppression
firing, this intentional application of fire to speed or strengthen
control action on free-burning wildfires may consist of counter
firing, burning out, or mopup burning (2). Unfortunately, we have
not taken full advantage of this force. We have not become pro=- -
ficient in its use and application. It could, nevertheless, prove
to be the most versatile weapon in our arsemal, if we only recog-
nize this fact and develop techniques to exploit its full potential.

DISCUSSION

- In brief, then I have attempted to paint a picture of the
current use and place of prescribed burning in the South, We .
might leave it at thate But current use is only part of the pic-
ture. A . .

In the few minutes tha’q rema:l.n, I would like to address my-
self to the problems we face in us:l.ng prescribed fire today. We
have learned to define and recognize the symptoms of a forest con-
dition requiring a fire prescription. We have determined the
weather and fuel conditions that dre needed for a successful treat-
ment. We have developed firing techniques and practices that pro-
duce required intensities and behavior (8). We can predict the
effects and responses from various burning operations (10). We are
learning more and more about the possibilities of using fire as a
means of wildfire suppression. Yet, we find that new and trouble-
some considerations plague us. : :

- Take the case of air quality. As foresters s We are as mch
concerned about the environment’ as any other professionals~--more
-850, I hope. The principal products of forest fuel combustion are
CO2, H20, CO, and certain hydrocarbons. Most of what we actually -
see is water vapor. Oxidation processes in the upper atmosphere,
which receives short-wave ultraviolet radiation from the sun, con-
vert carbon monoxide to the dioxide with time (17) Most evidence
indicates that nearly all of the particulates and many of the gases
adsorbed on their surface are washed out by precipitations Conse-
quently, it is reasonable to assume that most effluents of prescribed
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fire that remain suspended in the lower atmosphere are short-lived.
They may, in fact, actually be responsible for the washout. Smoke
particles act as condensation nuclei that initiate precipitation;
soluble gases-are dissolved in rainfall and in the oceans; particu-
lates are washed out or fall out as a result of wind and gravity
(4)+ Indeed, the air has a great capacity for cleansing itself.
The point I want to make is this: there is, to my knoyledge, no
evidence to indicate that air qual:.ty is permenently :.mpa:.red in
areas where prescribed burning is practiced extensively.

Prescribed fires have been responsible for reduced visibil-
ity, dangerous traffic situations on highways and expressways, and
the aggravation of existing pollution in centers of population. We
must learn to fulfill the objectives of a sound fire prescription
without creating associated smoke problems. If we do not, we will
be in trouble. . i 1

How about other undesirable side effects? Crown scorch and
cohisumption will, of course, result in some growth reduct:.on for a
2-year period. Howsver, the well-conceived and performed prescr:.bed
fire will have l:.ttle effect on the growth of most southern pines.
Soil movement is negligible after fire applications on moderate
slopes in Piedmont pine stands. In the Coastal Plains, evidence in-
dicates that no serious damage to the soil is encountered as a re-
sult of any prescribed burning treatments (12). Mineral elements,
ni'brogen, and organic matbter tend to increase in the surface L

inches after annual and periodic fires over a 10-year period. No
detrimental effect on the physical properties of bulk density, po-
rosity, or percolation rate has been noted (1L).

Prescr:.pt:.on burn:.ng is being applied to some 2 ml]llon
acres of forest land in the South each year. There may be, in my
opinion, another 10 millioh acres or so in need of burning each
year. Why is it not being burned? For a number of reasons, I am
sure, but the greatest single oneé is weather. Many foresters will
claim that there just are not enough good burning days each year
to get the job done. It has been my experience that generally
there are enough such days each year. We simply are not aware of
when they exist; predictions of their occurrence are not reliable;
or other activities intervene on those days.

Our ieather forecas‘bers are doing their best, but apparently
their best 1s not good enough. As a general rule, the elements
that concern us most are the ones that are most difficult to pre-
dict with any degree of reliability. Wind: velocity, persistence,
and duration are particularly troublesome. Nothing can botech up
a prescribed burn more than a miscalculated estimate of wind. Fire
behavior and performance can be diametrically opposite to that de-
sired; chances of escape rise drastically; costs climb rapidly.

We often lose more than we gain.

Fuel mo:.sture and relative humidity are also especially
troublesome. Local factors can apparently exert enough influence
to make broad predictions unreliable. Relationships between fuel
moisture and relative humidity are not exact; understory vegetation,
aspect, slope s and timber type all have coni‘oundmg effects.
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" Improved forecasts are essential if