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THE NEW JERSEY PINE Region, also known 
as the Pine Barrens, includes about 1.3 million acres in the southeast
ern part of the state, extending from the vicinity of Freehold and 
Asbury Park to Cape May (Fig. 1). It is characterized by stands of 
pitch pine (Pinus rigida) , shortleaf pine (P. echinata), and low-value 
oaks on well-drained sites; and by stands of Atlantic white-cedar 
(Chamaecyparis thyoides) , red maple (Acer rubrum) , and blackgum 
(Nyssa sylvatica) in the swamps. The sites are relatively poor, the 
site indexes for shortleaf and pitch pines of seedling origin being 
mostly between 50 and 65 feet at 50 years. The soils are mostly deep 
Coastal Plain deposits of sands and gravels, and only occasional areas 
have clay strata in the surface layers. 

Although New Jersey's inner Coastal Plain also includes some areas 
with sandy soils and vegetation comparable to those of the Pine 
Barrens, most of the soils of the inner Coastal Plain are relatively 
fertile because of the influence of fine sands, marls, and clays in 
the surface layers. The soils are usually capable of producing high
quality hardwoods: oaks, sweetgum, and yellow-poplar frequently 
have site indexes of 70 to 95 feet at 50 years in that section. 

These two sections of the New Jersey Coastal Plain differ greatly 
in land use. In the Pine Region the general aspect is one of extensive 
forests, small villages, summer homes, and rural residences; farms for 
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poultry, cranberries, and blueberries; and some pockets of better
than-average soils that support fruit and vegetable farms. In the inner 
Coastal Plain the general aspect is that of a more densely popu
lated region, with many cities and large towns; extensive farms for 
peaches, apples, strawberries and other fruits, vegetables, and dairy 
products; and a scattering of woodlots. 

Fire has long had an important role in the forests of the Pine Re
gion. Legends persist that Indians frequently burned the woods to 
improve hunting conditions (Lutz, 1934; Moore, 1939). Wildfires 
have been common since settlement by white men. For example, 
in 1755 one wildfire covered a distance of nearly 30 miles (Beck, 
1945); and in April 1963 six wildfires burned 161,585 acres in one 
weekend (Banks and Little, 1964). With many severe wildfires in 
the intervening period, fire along with cutting has had a major in
fluence on the composition and value of the present forest stands. 

In recent years, foresters have been using fire as one of the tools 
for managing forest stands of the Pine Region, partly because of its 
value in wildlife protection, and partly because of its effect on stand 
composition. 

Because the effects of both prescribed burns and wildfires vary 
with forest type and site, the role of fire can be described best in re
lation to the four common forest types found in the New Jersey 
Pine Region. 

WHITE·CEDAR-HARDWOOD STANDS 

Wildfire Effects.-The white-cedar-hardwood swamps have fre
quently served as firebreaks. But often, too, some stands or portions 
of stands have been burned by severe wildfires. 

Relatively rare wildfires in very dry periods have consumed suf
ficient amounts of peat so that thereafter water normally stood on 
the burned area. In such places, succession has been thrown back into 
the quaking-bog stage or to leatherleaf (Chamaedaphne calyculata) , 
a shrub that will grow where a shallow layer of water, 2 inches or so 
deep, normally stands on the surface (Little, 1950) (Fig. 2). This 
shrub has usually been the first one to invade quaking bogs both in 
New Jersey and Rhode Island (Rigg, 1940; Wright, 1941). Tree 
invasion of such sites has been slow, and in the absence of old hum-

36 



Fig. 2. A dense cover of leatherleaf CChamaedaplme calyculata) in a narrow 
swamp bordered by pine lowland. The absence of tree growth is attributed to a 
wildfire that destroyed existing hummocks and lowered the peat surface so that a 
shallow layer of water normally covers nearly all of the area. 

mocks and stumps, has been dependent on the accumulation of suf
ficient sphagnum and peat so that survival of white-cedar or hard
wood seedlings is possible. 

However, the usual fires have burned little of the peat, so trees 
have restocked most burns, but the resulting forest composition has 
varied greatly. Previous composition, depth of forest floor consumed, 
and available seed supplies have been the principal factors causing the 
neyv stands to vary from nearly pure white-cedar, through mixtures 
with hardwoods, to hardwoods. For example, if many hardwoods 
and shrubs were present before the fire, and their dormant buds be
low the forest-floor surface were not killed, hardwood and shrub 
sprouts usually captured the site even in areas where many white
cedar seedlings started. On the other hand, similar burns in relatively 
pure white-cedar stands have often been restocked by dense white
cedar reproduction, mostly from seed stored in the forest floor 
wherever deer and rabbit damage to the new white-cedars was not 
excessive. In recent years, animal damage has frequently prevented 
white-cedar from capturing swamp sites in the wildfire burns. 

The different possible effects of wildfires on the composition of 
swamp stands in the New Jersey Pine Region has been discussed 
in more detail in an earlier publication (Little, 1950). Here, in sum-
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Fig. 3. A dense stand of Atlantic white-cedar in southern New Jersey. Such 
stands originated after clearcuttings or wildfires that did not burn deeply into the 
peat. 

mary, we can say that wildfires, though not always beneficial in their 
effect on composition, have been one of the factors checking succes
sion from the commercially valuable white-cedar stands (Fig. 3) to 
relatively worthless, but more tolerant hardwoods, such as red 
maple, blackgum, and sweetbay (Magnolia virginiana). 

Fire and Other Tools in Timber Management.-Fire plays a minor 
role in managing white-cedar-hardwood stands, in part because the 
desired conifer has thin bark and is quite susceptible to fire wound
ing, and in part because the soils are wet and organic. 

The only role recommended for fire is in slash disposal. White
cedar does not become established under dense piles of cedar slash. 
Although an abundance of seed may be present on or in the forest 
floor, few seeds germinate in the dense shade under the slash piles, 
and any seedlings that do start usually die for lack of light. Heavy 
slash also reduces the sprout regeneration of hardwood trees and 
shrubs, but some shoots get through. Consequently, the slash-covered 
spots tend to become stocked solely to hardwood species (Little, 
1950). The slash disposal necessary for white-cedar establishment 
need not involve burning into the forest floor; merely the consump
tion of foliage and fine twigs so that some sunlight can get through 
is sufficient. 
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Fig. 4. A pitch pine stand on a lowland site in southern New Jersey. Note the 
dense understory of shrubs and small hardwoods. 

Other tools, especially the use of herbicides, are even more impor
tant than slash disposal. Herbicides applied with injectors or by 
other means to large cull hardwoods are essential to prevent their 
capturing much of the cut-over areas. Selective release of white-cedar 
reproduction from competing small hardwoods and shrubs is also 
considered usually essential for the formation of commercially val
uable stands. Present-day methods provide this release by broadcast 
applications of small volumes of herbicide, usually from helicopters 
or airplanes or occasionally by mistblowers. However, in many sec
tions of southern New Jersey, deer browsing is so severe that applica
tion of cultural measures for favoring white-cedar is not justified 
unless the extent of animal damage can be limited. 

PINE LOWLAND STANDS 
Effects of Wildfires.-In the New Jersey Pine Region a second 

common type is known as pine lowlands or pine swamps. These 
almost surround the Atlantic white-cedar-hardwood stands that 
occupy swamp sites along streams. The pine lowlands are relatively 
poorly drained, gently sloping or almost flat sites, and are commonly 
stocked with pitch pine, many shrubs, and a few hardwoods (Fig. 4). 
The last are oaks on the drier portions and swamp hardwoods in 
the wetter parts. 
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The soils of pine lowlands usually include a relatively narrow belt 
of very poorly drained St. Johns near the swamp, a wide band of 
poorly drained Leon, and a narrow belt of moderately well-drained 
Lakehurst adjoining the well-drained upland sites. Density and com
position of the shrubby understory vary with moisture conditions 
(Little and Moore, 1953). 

Pitch pines in most of the present stands are relatively young 
slow-growing sprouts, and many of the existing stems have been de
formed by wildfires that killed the leaders. As some of you may 
know, pitch pine can sprout at the base or along the bole, and this 
species can even survive complete scorch of its foliage with no 
crown deformation. Because these sites have been burned by rela
tively frequent and severe wildfires, the usual pitch pines present are 
sprouts, and their probable origin from relatively old stools seems 
more the cause of their slow growth than does the site even though 
the· soils are very sandy and low in nutrients. 

That conclusion is based on the growth made by some stands that 
have been protected from severe wildfires for long periods. In such 
spots we have found trees about 90 years old and more than 70 feet 
tall. The largest pitch pine we have measured in southern New Jer
sey was on such a site, and at 95 years it was 19.2 inches in diameter 
and 102 feet tall. 

Even though the usual wildfire has produced a stand of pitch pine 
sprouts, occasional fires have favored the development of seedling
pine stands. The latter fires burned deep enough in the organic mat 
of Leon and St. Johns soils so that nearly all root-collar dormant buds 
of existing pines, hardwoods, and shrubs were killed. In addition, the 
fresh burns received an ample supply of pitch pine seed, because 
many trees of this species bear closed cones that wildfires open. Con
sequently, pitch pine seedlings became established in abundance and 
had little competition from other woody plants. Even in such areas, 
however, the growth of pitch pine seedlings has often been retarded 
by repeated deer browsing until seedlings have reached heights of 1 to 
2 feet (Little et ai., 1958b). 

Fire and Other Tools in Timber Management.-On pine lowland 
sites fire has more of a role in timber management than in the swamps, 
but it cannot be used as easily here as on upland sites. The dense 
shrubby understories on pine lowlands are composed of many flam-
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Fig. 5. Pitch pine seedlings that started on a lowland site after a late-summer fire 
(in the previous September). Note the absence of shrubby regrowth near the 
seedlings, where the fire consumed more of the forest floor than where the man is 
standing. 

mabIe shrubs, such as leatherleaf and sheep-laurel (Kalmia angusti
folia), that burn with great intensity. Consequently, crowning of 
fires is common even in winter burns, and if fires do not crown, much 
scorch of foliage may still result. Because of the difficulty of obtain
ing light fires under stands, and fires not damaging to existing over
stories, periodic burns during the rotation have been recommended 
only for fuel reduction and then only on small areas near improved 
property or on special firebreaks (Little and Somes, 1961). 

To reproduce seedling-pine stands, a relatively deep-burning fire 
at the end of the rotation, either" before clearcutting or after a seed
tree cutting, is one possibility. In general, the deeper the fire burns, 
the more pine reproduction results and the smaller is the amount of 
competing sprout growth from shrubs and hardwoods (Fig. 5), For 
example, in one study unburned lowland areas had hardly any new 
pine reproduction. Areas lightJy burned in September or October 
had 200 to 2,500 new seedlings per acre, the amount varying inversely 
with the moistness of site, while areas subjected to a deep-burning fire 
had 6,700 to 22,800 per acre (Little and Moore, 1953). 
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For regenerating the desired type of stands on lowland sites, a sin
gle, deep-burning fire is adequate by itself. But there are alternatives. 
Where such a fire is not achieved because of adverse weather condi
tions, less effective bums would frequently be adequate if they were 
supplemented by selective release of pine seedlings as through mist
blowing small volumes of herbicides. And, of course, the use of heavy 
machinery, as in disking or bulldozing, is another apparent alternative, 
but one that has not been used on these sites. 

PINE· SCRUB OAK. STANDS 

Effects of Wildfires.-On upland sites in the New Jersey Pine 
Region there are two broad types into which nearly all of the wide 
variations in stand composition can be thrown. These are (1) the 
pine-scrub oak type and (2) the oak-pine type. The first is composed 
of stands of pitch pine, bear oak (Quercus ilicifolia), blackjack oak 
(Q. marilandica) , and dwarf chinkapin oak (Q. prinoides)-oaks that 
usually are shrub-like in growth. While oak-pine mixtures normally 
contain some pitch pines and scattered individuals of the shrub oak 
species, shortleaf pine and such hardwood trees as black oak (Q. 
'1.7elutina) , white oak (Q. alba), chestnut oak (Q. prinus), scarlet oak 
(Q. coccinea), and post oak (Q. stellata) are common. 

Some of the difference in forest type on upland sites is due to soils, 
but much is due to the wildfire history. The pine-scrub oak type 
tends to occur on sandier, more leached Lakewood soils, and the 
oak-pine type on the somewhat better Lakeland and Sassafras soils. 
However, past wildfire history overrules soil differences so that fairly 
frequently oak-pine stands are found on Lakewood soils, pine-scrub 
oak stands on Lakeland or Sassafras soils. 

The wildfire history is also considered to be responsible for the 
difference in composition between the two types. Repeated wildfires 
at frequent intervals, and with intensities sufficient to kill back existing 
woody growth, serve to ~xplain the near absence of shortleaf pine 
and tree-oak species in the pine-scrub oak type. Black, white, chestnut, 
and scarlet oaks and shortleaf pine usually do not bear viable seed, 
even on sprouts, until stems are 20 years· old or older. In contrast, 
sprouts of pitch pine and bear oak often start at 3 years to produce 
viable seed (Little and Somes, 1964). Hence, wildfires at 8- or 12-
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year intervals, such as Lutz (1934) concluded had occurred in two 
Pine Region communities of his study, could easily eliminate shortleaf 
pine and tree oaks when continued over a century or two. 

Within the pine-scrub oak type, wildfires have also influenced pres
ent size and condition of trees. Where fires have been light or infre
quent over the last 50 to 80 years, pitch pines have grown to nearly 
normal size (Fig. 6). Where killing fires have been frequent over a 
long period, sprouts from large old stools form most of the cover 
(Little and Somes, 1964). Of course, there are all gradations in size 
and condition of pitch pines, and in many areas cutting has also been 
a contributing factor in the present small size of tree stems. 

Of all the effects of wildfires in the New Jersey Pine Region, the 
Plains type of vegetation has attracted the most attention from for
esters, soil scientists, botanists, and observant laymen. Little and 
Somes (1964) briefly reviewed the various hypotheses advanced to 
explain this type of vegetation, growth that in composition is es
sentially similar to other pine-scrub oak stands, but in which dominant 
pitch pines are usually less than 11 feet tall. Studies by Lutz (1934) 

Fig. 6. A pitch pine-scrub oak 
stand unburned for several years. 
Principal oaks here are bear oak 
(Quercus ilicifolia) and blackjack oak 
(Q. marilandica). Such a composi
tion is due to repeated wildfires that 
eliminated tree oaks and shortleaf 
pine, leaving species that frnit at a 
very early age. 
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and Andresen (1959) indicate that the only logical explanation for 
Plains vegetation is frequent killing fires that keep the sprouts young 
even though others have tried to explain this growth on the basis of 
microclimate, geology, soils, or toxic amounts of soluble aluminum. 
However, there are several important secondary factors that retard 
height growth such as age of stools, the very large number of 
sprouts per stool, deer browsing, insect injuries, and damage by collec
tors of cones and greens (Little and Somes, 1964) . 

Throughout the pine-scrub oak type, wildfires have been responsi
ble for much of the low yields in merchantable timber. Many of the 
stands that do produce pulpwood and similar products yield only 6 
cords in a 60-year period, and in a recently reported study (Little 
and Somes, 1964) Plains stems gave no promise of ever developing 
into merchantable timber. Yet some of these pine-scrub oak stands 
occur on soils similar to those on which seedling-pine stands 45 to 
50 years old, and undamaged by wildfires, contain 35 to 40 cords per 
acre. The low increment of pine-scrub oak stands is attributed to 
( 1) their sprout origin, especially from old stools in the Plains and 
some other areas, (2) competition from scrub oaks, and (3) dam
age by wildfires that, when not stem-killing, do kill foliage and some 
terminal shoots. 

Fire and Other Tools in Timber Management.-In the pine-scrub 
oak type fire should be used as a major tool in timber management. 
Its first and most important role in most stands where stems are larger 
than 2 inches in diameter is to reduce fuel periodically by means 
of light winter fires. This is usually considered essential for permitting 
most of the present stands to attain merchantable size. A secondary 
role of fire in the older stands is to prepare seedbeds for natural re
production. But because many of the present stems hold 'Seed in closed 
cones, the amount of reproduction established after seedbed prepara
tion and before cutting may be low. 

Some other measures may be used to supplement prescribed burn
ing. Reducing the amount of scrub oak competition would be highly 
desirable for rapid growth and dominance of pine seedlings. This 
can apparently be achieved either through conditioning stands before 
cutting, as by mistblowing scrub oak understories, or by selective 
release through mistblowing lower volumes or concentrations after 
cutting. In some areas where natural reproduction is insufficient, direct 
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seeding before brush-hogging would be a desirable practice (Little 
et al., 1958a). 

Of course, disking could be used to replace prescribed burning for 
seedbed preparation although little of this has been done, largely be
cause of the expense and lower long-term value in wildfire protec
tion. 

OAK·PINE STANDS 

Effects of Wildfires.-Oak-pine stands form the most common 
type of stand in the New Jersey Pine Region. The usual mixture is 
composed of sprout oaks with scattered pitch and shortleaf pines. In 
most of the older stands, the oaks are smaller than the pines because 
the last fire killed the hardwoods back; the larger pines survived al
though with damaged crowns. Such stands seem to be in rough 
equilibrium with their past history of cuttings and fires. Both cut
ting and fire provide open conditions that favor the establishment of 
pine seedlings, but in the young stands that follow, the initially faster
growing oak sprouts usually prevent many of these pines from be
coming a part of the overstory. However, the pines that do compete 
successfully usually survive subsequent fires that kill back the hard
woods, and thus give rise to the scattered overstory pines seen in 
older stands. 

The climax on these upland sites is considered to be an oak-hickory 
forest, while the most productive stage is pure pine of seedling origin, 
uninjured by wildfires, and usually found on old-field sites (Little 
and Moore, 1949). 

Early writers, such as Kalm in 1748-1750 (Benson, 1937), give the 
impression that early white settlers found predominantly pine stands 
on all the upland sites. Probably most of the trees were 6 inches and 
larger in diameter, forming open stands with relatively little under
growth (Fig. 7). Only frequent and relatively light fires, set mostly 
by Indians or occasionally by lightning~ could have created such 
stands (Little, 1946). 

The early colonists apparently upset the existing equilibrium in 
these forests. Since their arrival, there has been a tendency to exclude 
nre permitting the development of tree-oak understories. However, 
total fire exclusion is almost an impossibility, so most areas have been 
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Fig. 7. An old stand of shortleaf and pitch pines, probably resembling the forest 
cover on many upland sites prior to 1650. This stand is apparently of old-field 
origin and has been repeatedly burned by light fires set by the owner to reduce 
fuels. 
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Fig.S. An old oak-pine stand unburned for many years. Note the typical cover 
of low-bush blueberries and huckleberries. Spots covered only by mosses and lichens 
frequently occur amidst the shrub cover under such stands. 
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subjected to severely burning wildfires every few years. While the 
frequency of these fires over a long period determined whether oak
pine or pine-scrub oak types predominated, neither of the resulting 
conditions was so productive as the pine stands that could apparently 
have been maintained by proper use of more frequent, relatively light 
fires. 

Fire and Other Tools in Timber Management.-The long-term ef
fects of light winter burns under oak-pine stands and before seed
tree cuttings are well illustrated by the results of studies started in 
1936 and 1940. 

These studies have been described in previous publications (Burns, 
1952; Little and Moore, 1950), and will only be briefly outlined 
here. The 1936 study was in a relatively old oak-pine stand (Fig. 8) in 
which about half of the trees were older than 57 years when the 
study was begun. Composition of this stand then is shown in Table 
1: note that of about 400 stems per acre only 43 percent were larger 
than 4 inches, and trees of this size included only 24 pines per acre. 
In this study, the variable treatments included (1) no winter burns 
and burns at intervals of 1, 2, 3, 4, 5, 10, and 15 years for 10 or 15 
years before harvest cutting and (2) seed-tree cuttings at two dif
ferent times: 10 years and 15-16 years after the first burns in all 
treated plots. Resulting variations in number of burns and interval 
between last burn and cutting are shown in Table 2. 

The 1940 study was established in a more typical oak-pine stand 
where 17-year-old sprout oaks formed a fairly dense understory be
neath scattered large pines. Here, before any burning treatments were 
made, the overstory pines wen.~ reduced to a uniform number of 15 
seed trees per acre. Variable treatments in this study included: 
(1) shelterwood cutting, or thinning of oaks from 1,200 stems per 
acre to approximately 400 (Table 3), versus no shelterwood cutting 
prior to burning; (2) 0, 1, 3, 4, 5, 6 annual burns before the seed
tree cutting, the last burn in all treatments being in 1945-46; and (3) 
seed-tree cutting at two different times-l year and 3 years after 
burns were discontinued. 

Stand compositions in the study areas prior to an April 1963 wild
fire, which destroyed both studies, are shown in Tables 2 and 4. 

Seed-tree cuttings alone are often not sufficient to provide much 
pine in the next stand, especially when oaks are relatively young and 
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Table 1. Stand composition in 1936 study at time of establishment (No. of trees per acre by 
species and d.b.h. classes) 

Pines Oaks 

Black All 
D.h.h. Short- All Chest- and All tree 

(inches) Pitch leaf species! White nut Post scarlet species species 

1-2 23 12 36 34 13 11 33 91 127 
3-4 3 3 6 54 7 13 19 93 99 
5-6 3 2 5 42 6 2 37 87 92 
7-8 4 3 7 14 3 27 44 51 
9-12 8 3 11 2 1 10 13 24 

13-16 1 1 1 

Total 42 23 66 146 30 26 126 328 394 

1 Includes scattered stems of Virginia pine. 
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will sprout vigorously. The exceptions are areas where oaks are rel
atively old and decadent, particularly if the areas have been burned in 
the past by relatively light wildfires. In such areas harvest cutting 
alone can greatly modify stand composition (Fig. 9). For example, in 
unburned plots of the 1936 study, cut over in 1951-52, pines formed 
about half of the stems and about half of the dominant trees in 1962 
(Table 2). However, where oaks were relatively young and vigorous, 
a more common condition, the pine proportion was very small: only 
4 to 8 percent of the dominants in the 1940 study plots not given a 
shelterwood cutting (Table 4). 

Table 2. 1962 composition of 1936 plots,. as affected by number 
of burns before seed-tree cutting and year of seed-tree 
cutting 

Stems 
Prescribed burns 

Interval 
per acre! 

Pine 
Period of Interval between proportion 
seed-tree between last burn of 
cutting Total bums and cutting Pines Oaks dominants 

No. Years Years No. "N"o. Percent 

0 43 276 446 54 
1 10-15 10 639 573 63 

Winter 
2 5 5 822 408 79 
3 4 2 806 510 65 1946-47 
4 3 1 1,284 842 75 
5 2 2 1,816 494 80 

10 1 1 1,852 522 82 

0 48 384 426 50 
1 15 15-16 402 534 51 

Winter 2 10 5-6 602 404 59 
1951-52 3 5 5-6 1,000 798 52 
to spring 4 4 3 640 646 44 
1953 5 3 3-4 714 732 60 

8 2 1-2 896 454 68 
15 1 1-2 700 448 60 

1 Larger than 0.5 inch d.h.h. Most of the dominants are 2 to 5 inches d.h.h. 
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Table 3. Stand conditions in 1940 study before start of prescribed burns (No. of trees per acre by 
species and d.b.h. classes) 

Plots shelterwood-cut Plots not shelterwood-cut 

D.b.h. White Chestnut Post Black All White Chestnut Post Black All 
(inches) Pines! oak oak oak oaks species Pines! oak oak oak oaks species 

1 12 9 6 10 38 170 185 49 83 487 
2 31 58 7 58 154 82 149 20 104 355 
3-4 24 65 3 72 164 43 96 4 132 275 
5-6 2 6 1 23 32 3 9 1 31 44 
7-10 9 4 2 15 7 5 3 15 

11-17 6 7 8 1 9 

Total 16 73 138 17 166 410 15 303 439 74 354 1,185 

1 Predominantly shortleaf, with occasional pitch pines. 



Fig. 9. The same area shown in 
Fig. 8, but 6 years after a seed-tree 
cutting. Because some of the oak 
stumps do not sprout, such areas 
when unburned before cutting fre
quently reproduce to a mixture of 
oaks and pines, but of low stocking. 

Shelterwood cutting tends to favor the establishment of advance 
pine reproduction, because the greater amount of light favors the sur
vival of seedlings. Inirial results from the 1940 study indicated that 
shelterwood cutting gave about 40 percent more pine reproduction 
than in areas not so tr:eated (Little and Moore, 1950). However, 14 or 
16 years after the seed-tree cutting, the effect of prior shelterwood 
cutting had been largely lost; only in the areas cut over in 1948-49 
were the number and dominance of pines usually favored by a prior 
shelterwood cutting (Table 4). 

Prescribed burning or other seedbed treatments are usually neces
sary in the oak-pine stands to obtain a good catch of pine seedlings 
(Fig. 10), and the amount of pine reproduction after cutting will 
frequently increase with the number of bums before cutting (Fig. 
11). Even several years after cutting, this trend is often evident in 
the number and dominance of pines in the new stand (see values in 
Table 4 and those fer areas cut over in 1946-"/-7 in Table 2). 

Of course, most of the favorable effects of increased number of 
bums before cutting can be lost in at least two ways: by severe 
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Table 4. 1962 composition of 1940 plots, as affected by shelterwood cutting, number of burns 
before seed-tree cutting, and year of seed-tree cutting 

Plots shelterwood-cut Plots not shelterwood-cut 
Winter 

of Prescribed Pine 
seed-tree burns Stems per acre l Pine proportion Stems per acre l proporti.on 
cutting (1940-1946) Pines Oaks of dominants Pines Oaks of dominants 

No. No. No. Percent No. No. Percent 

° 520 1,630 34 40 1,655 8 

1946-47 
1-2 792 1,125 46 810 1,662 54 
3-4 1,475 1,628 64 1,575 1,328 75 
5-6 1,780 1,488 6'8 2,288 1,558 65 

Average 1,231 1,444 56 1,341 1,536 57 

° 480 1,640 22 30 2,010 4 

1948-49 
1-2 312 1,592 28 448 1,950 2f 
3-4 625 2,098 24 518 1,742 32 
5-6 1,458 1,300 64 1,000 2,065 29 

Average ·753 1,660 37 566 1,932 25 

f Larger than 0.5 inch d.h,h. Most of the dominants were 2 to 4 inches d.h.h. 



Fig. 10. The same general stand 
shown in Fig. 8, but here treated 
with five biennial burns. Note the 
reduction in understory cover. 

droughts that prevent the survival of most pine seedlings, or by the 
lack of sufficient seed. Additional fires can destroy pine seedlings 
from one crop, and poor crops for several years may not permit the 
establishment of sufficient replacements even on improved seedbeds. 
For these reasons, local appraisals and judgments in area treatments 
are highly important. 

The poorer results from the 1951-53 cuttings in the 1936 plots 
and from the 1948-49 cuttings in the 1940 plots, when compared 
with the numbers and proportions of pine obtained from the 1946-47 
cuttings, illustrate the importance of weather conditions. In the 1940 
study, delaying the seed-tree cutting for 2 years made seedbed con
ditions less favorable for new reproduction after cutting and kept re
production ftom the 1947 seed crop relatively weak and small. Hence, 
much of the latter was unable to survive a drought in the summer of 
1949. Then 47 percent of the seedlings 1 year old when released died, 
compared to 22 percent of those of the same age in areas cut over 2 
years earlier. Similar adverse weather, especially in 1954, affected re
sults in the 1951-53 cuttings of 1936 plots. 
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However, prescribed burning can often provide an adequate stock
ing of pine. If we assume that 800 pine stems or more per acre pro
viding 60 percent or more of the dominant trees form an adequate 
proportion of pine 10 to 15 years after cutting oak-pine stands, then 
many of the treatments in both studies were successful: in the 1936 
study two or more burns before cutting in 1946-47 and biennial burns 
before cutting in 1951-53; in the 1940 study 3 to 6 annual burns before 
the seed-tree cutting in 1946-47, in both areas previously shelterwood
cut and those not so treated, and 5 or 6 annual burns before the seed
tree cutting in 1948-49, but only in plots previously shelterwood-cut. 
Of course, with additional cultural measures, several other burning 
treatments could also be boosted to adequate or nearly adequate 
stocking. 

In areas cut over in 1951-53 in the 1936 study, no release of pine 
reproduction was applied, but in the 1946-47 cut-over areas of that 
study and in all plots of the 1940 study some release through hand 
wee dings was done. While this was uniformly applied to all burning 
treatments within a harvest-cutting treatment, differences in domi-

Fig. 11. The same area shown in 
Fig. 10 but to years after a seed-tree 
cutting. Note the density and amount 
of pine reproduction in this previ
ously prescribe-burned area com
pared to that in Fig. 9. 
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nance of pine reproduction were probably increased. Without release, 
far fewer of the pines in burned areas would have become dominant: 
probably in the 1940 study only twice as many as in the unburned 
areas, while with cleanings burned plots have up to 9 times as many 
pine dominants as unburned plots (Table 4) . 

In the author's experience the establishment and survival of abun
dant natural reproduction of pine cannot be wholly guaranteed in the 
oak-pine stands, but on these droughty upland sites the following pro
cedures will nearly always give adequate results: 

1. Use prescribed burns at periodic intervals to keep seedbeds 
favorable for establishment of pine seedlings. 

2. Discontinue burns at the time of seed-tree cutting-or before if 
many pine seedlings start. If cutting is delayed and most seed
lings die, renew the seedbed with another burn before cutting. 

3. Control competing hardwoods so pines can become dominant. 

While periodic prescribed fires seem to be the most important tool 
for limiting wildfire losses and favoring desired stands, other measures 
can supplement them. Competing hardwoods can be reduced by in
jector treatments or by selective herbicide applications with a mist
blower in reproduction stands. Possibly in some areas, direct seeding 
or planting may be desirable to supplement natural reproduction. 

Disking, as in the pine-scrub oak areas, is an alternative method of 
seedbed preparation but this is often no more effective in encouraging 
natural reproduction, and is more expensive and less valuable for wild
fire protection than the periodic use of prescribed fires (Little and 
Moore, 1952). 

OTHER ASPECTS OF PRESCRIBED BURNING 

Other aspects of fire have also been investigated. The effects of 
prescribed fires on soils and on minor vegetation have been studied 
(Burns, 1952; Buell and Cantlon, 1953), and the relationships between 
forest-management practices, including prescribed fires, and supplies 
of deer food have also received attention (Little et at., 195 8b). There 
has even been one study on the effect of prescribed burning on mouse 
populations; it indicated that populations of small mammals were not 
decreased by winter burns on upland sites (White, 1960). And, of 
course, an attempt has been made to describe suitable weather condi-
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tions (Little et ai., 1948a; Little et ai., 1952) and techniques for the 
proper use of prescribed fires (Little et ai., 1948a, 1948b) in the New 
Jersey Pine Region. 

Special mention should be made of the role that prescribed winter 
fires have in wildfire protection. This has been discussed in three 
published papers (Banks and Little, 1964; Little et ai., 1948a; Moore 
et ai., 1955) and one not yet published.! Though there is appreciable 
variation due to burning conditions and extent of fuel reduction, 
normally the amount of wildfire damage in previously prescribe
burned areas is greatly reduced from that in untreated, but otherwise 
similar, stands. The reduction in damage is due to the smaller amount 
of fuel and consequently to lower fire intensity. The latter facilitates 
wildfire contro!' 

Prescribe-burned areas have frequently limited the spread of wild
fires. For example, fresh burns have usually stopped the heads of 
wildfires. On many fire days even areas with 1 or 2 years' fuel ac
cumulation, since the last prescribed burn have proved to be effective 
barriers. Yet under extreme conditions, such as prevailed on April 20, 
1963, only recent burns have proved effective in limiting wildfire 
spread. Even so, the author and most other New Jersey foresters 
consider that fuel reductions through prescribed fires are essential for 
adequate wildfire protection in that state's Pine Region. 

SUMMARY 

Fire has been a major influence on the forests of the New Jersey 
Pine Region, shaping the composition and productivity of most stands. 
While it has had an appreciable effect in the Atlantic white-cedar
hardwood swamps, it has been even more important on the pine low
land and upland sites. On upland sites it largely determined whether 
tree oaks and shortleaf pine, along with pitch pine, now prevail; or 
whether pitch pine and scrub oaks compose present stands. Wildfire 
frequency and severity also determined present productivity of up
land and lowland forests, including the location of low sprouts of 
pitch pine and scrub oaks forming the Plains growth. 

1 Cumming, James A. Effectiveness of prescribed burning in reducing wildfire 
damage during periods of abnormally high fire danger. J. Forestry 62:535-537. 1964. 
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Fire as a tool has a varying role in different types. In the swamps it 
is of value in slash disposal, but other measures are even more im
portant. In the pine lowlands a severe fire at the end of the rotation 
can, by itself, create conditions conducive to the development of 
seedling-pine stands. Light fires during the rotation are difficult to 
apply there, but are of value on limited areas for reducing fuel and 
controlling wildfires. On uplands periodic burns under stands are of 
value in seedbed preparation for pine reproduction, and especially in 
reducing wildfire losses. . 

Other tools, as the use of chemicals and to a lesser extent the use 
of machinery, supplement and sometimes replace prescribed fires in 
managing forests of the New Jersey Pine Region for productive 
stands of timber. 
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