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Abstract: Prescribed burning has been used on the southern 
National Wildlife Refuges in coastal areas since the 1940's. 
An intensive forest wilillife program was initiated in 1962 
on the Piedmont National Wildlife Refuge which included pre
scribed burning and timber harvest as wildlife management 
tools. ~lajor benefits expected from burning on 1·efuges are: 
general habitat improvement, endangered species habitat pre 
servation.and protection against catastrophic conflagration. 
Probably the greatest detrimental effect of prescribed burn
ing is the potential risk of a fire escape. 
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The use of prescribed fire on National 
ll'il,11 ifc Refuges was begun in the 1940' s to im
prove marshlands and forest habitat and for fire 
ha.: ard reduction in the Coastal Plains. An ex
tensive use of prescribed burning of Refuge 
~rest lands was initiated in the 1940's on the 
Piedmont National Wildlife Refuge in Georgia 
1Cushwa and Czuhai 1968). Much of this paper 
fucuses on the prescribed burning program on the 
l'icJmont Refuge. 

The initial burning efforts on the Piec.lmont 
n catcJ some benefits and some conflicts under 
the has ii: l"Olll'CJ1t of a I I -aged forest management. 
P,,,nctits indudcd some improvement in habitat 
,unditions on the forest floor especially wj1ere 
the overstory 1,ias. regulatec.l by selective timber 
harves t. Also, there w;1s a major rcc.luction of 
·,ildfirc ha:arJ as the prcscrihec.l fire rcdtll'Cc.l 
some or the heavy accumulation of Ii ttcr on the 
fores t floor. The adverse effects includc<l de
;t rudion ordamagc to regeneration needed to 
perpetuate the forest resources. IJamagc a I so 
,i.· , 11rred t o i m11<> rt ant ha rd woods needed to Jl ro
·.1 ,le mast product ion for the hroad SJll'l·tri1111 of 
, , IJ Ii f e . 

llel·ause of the problems encountcrc<l in the 
.i~s tn1dinn or r e generation under the al l-aged 
,1 1_1· i ,· ulturc system on the Piedmont and damage 
: l h:, r,h,u,hls , pres~· rihcJ burning was discontinued 
,:, ii i th,, ,·;11· l y -l~<>ll's when a more re;ilistic 

o11. 1.~,·111<· nt :1ppr,1:1,· h w;is t:1ken to maximi ze the 
:., 1, t ~ :,nil n ·d1,,·e thl' advl· rs c effects or fire . 
. 11 11 ,: th1 ·. lll'r i11d 111' l'~,- 11, s ion of pn· s,· r· illl'd 
,:1 11 1,i: ,d,11 ·, v hn,,- lt gr11w th :i nd hca vy:1c,·11,1:iilations 

of litter contributed to a rapid deterioration of 
wildlife habitat and created serious fire hazards 
(USDI 1969). llowever, in 1962, the even-aged 
forest management system, often referred to as 
all-aged management in even-aged units, was 
adopted and the flexibility of this system ac
commodated the resumption of prescribed burning 
of pine forests on Refuges-. 

SCOPE AND METIIOD OF BURNING 

National Wildlifr l{cfuges containing most of 
the southern pine forest types suitable for pre
scribed b11rning arc Noxubee and Mississippi Sand
hi 11 Cra ne in Mississippi, Eufaula and Wheeler in 
Alabama, Piedmont and Okcnfenokce in Georgia, 
St. Marks in Florida, Carolina Sandhills and 
Santee in South Carolina, l'ce llee, Mattamuskcet 
a nd l'ungo in North Carolina and Felsenthal in 
Arkansas. 

A ,·ommonly used hurning technique on llefuges 
is stringing fin• along l'llads and fir l'hrcaks us
ing lll':1d and hack fir<' :; and h1rrning during day-
I ight hours, also using 11at11ral fire harriers as 
mudt as possible. l:arh yc:1r some l,000 ha of 
pine forest und ers tory a1·c hurning under pre
scription for upland 1,ildlifc habitat improve
ment. Open pine forests arc becoming common to 
the South once again not o nly through the use of 
prcsc-rihed fir· c , llllt in n1 nj1111l· t ion with sl·hcdul
ed forest thiunings and har vl'st nits. 
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PRESCRIBED BURNING ON NATIONAL WILDLIFE REFUGES 

Some of the important wildlife considera
tions to be met when prescribing fire on National 
Wildlife Refuges are as follows: 

~eason of Burning. Most Refuges burn <luring the 
months of December, January and February. Other 
Refuges select October through March but all 
select the winter months when nesting activity is 
minimal. Summer burning has been done experi
mentally, and if it is needed to accomplish a 
wildlife objective, it will be done after the 
nesting season. 

Time. Prescribed burning on Refuges is <lone 
<luring daylight hours. 

Burning Cycl~. A 4-year burning cycle is useJ 
usua 11 y a I though some Refuges burn on a 3-or- 5 
year cycle. More frequent burns may be used to 
c reate desired conditions for certain species 
like quail. 

Conditions. The weather, fuel and topographic 
conditions are considered for their effect on 
fire intensity. The goal is usually to maintain 
a low intensity fire. 

Economics. Economic advantages of prescribed 
burning over other habitat modification methods 
are considered. 

Stand Selection. Prescribed burning is conducted 
in pine stands with the exception of pine regen
era tion areas less than 4 min height which are 
excluded. 

Erosion. Areas with steep slopes where soil 
erosion may occur arc excluded from fire. 

Arca Size anJ Dispersion. Relatively small areas 
(us1wTiy -le ss than 21)()1lal arc prcsr ription 
hurneJ and these burning units are interspersed 
throughout the forest for greater diversity of 
h:ihita t. 

Jec hniquc. The. pattern or burning techni4ue 
11 ,-.e,l in prescribed burning operations is usually 
a hacking fire, strip-hca<l and/or flank fire 
which allows for safe movement of wild) ife away 
from th e heat anJ fJ ;1mes . 

EXl'l 'CTEll l\ENEF ITS 

The expe,· ted benefit s from prescribed burn
ing on Rt'fllges m;1y hl' pl ;1ceJ in 3 categories: 
1si l d l ifc habit :1t enhancement anJ perpetuation, 
,·1i. l.1ngL' rcd spc,· ies habitat prcscrvi.ltion, i.ln<l 
p n,t c ,· t ion ag;1inst ,·;1ta s trophi<.: <.:o nflagration. 

So me of the ways in which wi !di i fe habitat 
,·11h .111,·c111l·nt and jll'rpet11ation arc bcncfitted hy 

1, ,, . .., , r ihl'd fin · i11.-l11dl· : 

.,x 

1. Establ ishmcnt a nd maintcn:rnce of desirable 
stages of vegetation succession. 

2. Quantity of seed production and plant abun
dance may he increased when prescribed burn
ing with a "hot" fire (Cushwa et al. 1969), 
and seeds arc more available for wildlife. 

3. An increase in quantity an<l nutritional 
quality of woody sprouts and herbaceous vege
tation may occur following fire (Cushwa and 
Czuhai 1968). 

4. Fire prepares a seedbed and aids in germination 
of undcrstory plant and tree seeds. 

5. Prescribed fire can provide a degree of ~on
trol over tree species composition. 

6. The available forage profile is improved for 
browsing species of animals. 

7. Winter burns in pine stands make available 
large amounts of insects for insectivorous 
birds and mammals during summer and fol 1 
(llurst 1972). 

8. Removal of thick rank vegetation enhances the 
feeding, mobility and general movement of 
wildlife. 

9 . Better utilization of the wildlife resources 
may be achieved for consumptive and apprecia
tive purposes by users. 

10. Modified fire lanes can serve as wildlife 
openings. 

Burning for the preservation of endangered 
species habitat on the National Wildlife Refuges 
is mainly for the Rcd-L·ockaded Woodpcrkcr 
(l'ic:uidl's bo:-e..ilis) . ~bturc p ine stands arc prc•
s.:ri hcd burned to maintain an open, park-I ike 
forest which they prefer for the development of 
l·o lony areas. llurning also l·ontrols the 11nder
story niver and a ids in pn' vcnt ion of nest ho le 
disturhance by tall shrubs anu trees. Other 
cndangc·reu s pcdcs for whid1 prescrihed hurning 
may be hencfidal arc the Eastern Indigo Snake 
(Drymarchon corals couperi) and Southern Ba l<l 
Eagle (llaliaeetus leucocephalus leucocephalus} . 
The Delmarva Peninsula Fox Squirrel (Sciurus 
niger c inerus) prefers mature lohlol ly forests 
for nesting and 1'C l i shes feeding on th e oily seed 
of lohlol ly pine. l'n-s,· riltl'd fi rl' is a ITl"Olll-
mendt•d !tH>I to ltl' 11st'd for [ll' l'[ll' t11ating l11hlolly 
pine within the squirrel's rangL' . 

In add it ion to th e 11sl' of fire as a Jc
sirahlc wildlife management tool, the Fish :int.l 
Wil<llifc Service has fo11 nd it 11 eccss;1ry in cer
tain sect ions of the· ,·cl1111try to ;1dopt ;1 prac tin· 
of control led h111·11ing to pn:vc nt the destruction 
of wildlife habitat hy inc e ndiary or an·idcntal 
fires . Prote,· tion i s ;tlTordl'd lt y pn·-;,·rihvd 
h11rni11g which l·a11 ·; l· -; !IH· rl'd11,· t ion 11 f f11,· h 1111 
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the forest floor and lessens the damages that 
could result from wildfires. 

Other benefits that may accrue from pre
scribed burning include: 

1. the control of brown spot needle rust on 
longleaf seedlings; 

2 . the improvement of working conditions for 
those engaged in management and harvest 
activities; and 

3. provision of a safer environment with greater 
opportunity for the using public to achieve 
their objectives whether they be consumptive 
or non-consumptive users. 

Fire, because of its tremendous destructive 
characteristics when wild or used improperly, may 
become a controversial subject when its use is · 
suggested for management purposes. In addressing 
the expected detriments of prescribed burning, 
probably the potential risk of an escape would be 
top-most in the minds of resource managers. This 
can be especially troublesome and perhaps even 
disastrous when weather conditions change unex
pectedly during the course of burning within a 
prescribed set of conditions. In addition to the 
aJvcrsc repercussions from losing control of a 
fire other detriments can be : 

). reduced visibility and air quality due to 
smoke; 

2. direc t l os s of wi !di i fc by the fire; 

~- reduction in some fruit producing vines, 
s hruhs and trees; 

.l. so I eros ion and increased run-off of r :1 in
fal 1 when h11rning with high intensity fire 
and/or improper pla,·emcnt of firebreaks in 
rolling terr:1in s ince both expose mineral 
soi I; 

5. potential scorching or other damage to pine 
.ind /or hard1~ond trees when high intensity 
I I re i s II Sl'd; 

1> . t1·111pnr;1 r y 1·cdu,·ti o n in specific wildlife 
h.1hit ;1t :ind rodcnt Jlllp11lat ions hy l"l' lllllVing 
soml' "'o\·er, ~111d 

pntl'nti :11 d:1111 ;1ge ;ind/or destru,·tion of pine 
rt' g1•ne1·at iun 01· ha1·dwoods from fire es ,· apes. 

In tl w fin .ii st ;1g1· or prL'p:1ring this pap1· 1· 
,· t l11 >1 1)· l1t ·. r, · t'J ,·, ·t, ·d 011 th <' f a ,· t that it 1~;1S 
·,. 1,n ,: 111 1 t h, ,kt r1111, ·111 .1I , · fi 'n · t •; ,11 · pre ",, 1· ilwd 

b~rning. Being an advocate of prescribed burnin~ 
since 1962 and a practitioner as well, I would 
like to conclude with two excerpts that more or 
less reinforce the positive aspects of fire. 
First, Komarek ( 1971J said: 

"The southeastern pine forests arc one 
of the world's best examples of a firc
adaptcd community of plant and animal 
life. If man interferes in the fire 
envi ronmcnt through exclusion, it would 
be fol lowed by a successional el imina
tion of many valuable species of wild
life, plants and trees. This could 
include the pine forest itself, which 
might be eliminated by disast rous wild
fires." 

This was fol lowed by the comments of Lyons (1 978 ) 
who said: 

"Based on the state-of-knowledge rev iew, 
fire represents a dynamic and important 
force in the life histories of many 
fauna! species. Our understanding of 
the role played by fire is weak in 
several areas and requires additional 
research e fforts." 

SUMMARY 

Through experimentation and experience ac
quired in the eal"ly-1940's, prescrihed hurning 
has ga inl'd a1·1"l'pta11n' as an effcl·t ive and eco
nomical management tool on the National Wildlife 
Refugt•s. Its primary llSl' is for n111ditioni ng 
pi1w forL'St h;1hitat for wildlife. S,·,·o ndl y , it 
:1ffords prntl'ct ion to tht• forest h;1hi t;1ts hy 
rl'd111·t ion nf ha :: anlo11s 1"11 c l s . 

The most economical method of prescribed 
burning on Refuges is by applying head and hack 
fires d11ri11g daylight hours whil e using harriers 
sud, as roads, trails, gullies and strc:1ms as 
fi 1·ehre:1k s. 

Thi' prnp1· r 11 -. 1• 111' pn·o;1· rilwd h11n11ng 
).!l' lll' J';lt l' '.; J'i l"l' 11J' r ;1t h1•1· l<>I~ i11t 1·11 s i I y . "!he 
IH' nl· l"i1· i;1I efi'l't' IS or this t)'}ll' or prl'-s,·rihL·d 
l"i n · to ,~i ldl i fl' :11,d tl11· i r h;1hitat 1';1r 1>1 1t1~1·ighs 
thl' ,it-t1· i111l'1tt;il l'r1·1·1· ts o r l"i1T . Thi· 1·x,· lusiun 
of l"irL' hy 111:111 in fin' adaptl'd pl :1nt ;1nd animal 
,· n111111uniti1•s 1vo11 l d 1•11tl:ing1· r th l' ,· ,i s t1·11,·1• ot' 111 ;111y 
v.tlu ;1hl e fonns or 1vi Id! i fe, pl ;1nt s :111d trel's . 
The pine fornst itse lf ,·ould he dl' stn,yl'd hy 
wi tdf i t'l'. Cont i1111,•d 1T s ,· :i n·h i -. 111·,·dl'l l t ll hl' t
te1· 1111<il'rs t ;1nd tl11• n>ll' th ;1t fin• pl ;1y , i11 till' 
Ii ft· h1 s t11ry 111' 111 :1ny ;1nim:il ·,p, ·,· i , .. ,. 
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