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ABSTRACT

A 323-year-old white oak (Quercus 
alba L.) tree in Mettler’s Woods in 
central New Jersey, USA, was the sub-
ject of the Buell et al. 1954 paper.  
They identified six fire scars formed 
between 1641 and 1711, with a mean 
fire return interval of 8.6 years over 
this period.  The fires were primarily 
associated with narrow rings, which 
are indicative of drought years.  The 
cessation of fire scars occurred shortly 
after European settlement.  The results 
of this groundbreaking study provided 
the first estimate of pre-European set-
tlement fire history for mid-Atlantic 
oak forests and evidence that these 
fires were a function of Native Ameri-
can burning combined with drought 
years.  The authors proposed that oak 
and hickory establishment (forming 
distinct age cohorts) was associated 
with recurring fire, that European set-
tlement corresponded to reduced burn-
ing in some eastern forests, that the 
cessation of burning might impact 
oak-hickory forest dynamics, and that 
old-growth forests should be preserved 
and studied for ecological purposes.

RESUMEN

Un roble blanco (Quercus alba L.) de 323 años 
de edad ubicado en los bosques Mettler en el 
centro de Nueva Jersey, fue objeto del trabajo 
de Buell et al., publicado en 1954.  Los auto-
res identificaron seis cicatrices de fuego for-
madas entre 1641 y 1711, con un intervalo me-
dio de retorno del fuego de 8,6 años en ese pe-
ríodo.  Los fuegos fueron asociados primaria-
mente con anillos de crecimiento estrechos, lo 
que es indicativo de años secos.  El cese de ci-
catrices ocurrió inmediatamente después de la 
colonización europea.  Los resultados de este 
innovador estudio proveyeron la primera esti-
mación de la historia de fuego del período 
pre-colonización Europea para los bosques de 
roble blanco del Atlántico, y evidencian que 
esos fuegos ocurrieron en función de las que-
mas realizadas por Americanos Nativos y de 
los años secos.  Los autores propusieron que el 
establecimiento de robles y nogales (formando 
diferentes cohortes) estuvo asociada con fue-
gos recurrentes, que la colonización Europea 
se corresponde con una reducción de fuegos 
en bosques del Este de los EEUU, que el cese 
de eventos de fuego podría impactar en la di-
námica de los bosques de roble y nogal, y que 
los bosques antiguos deben preservarse y estu-
diarse con propósitos ecológicos.
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INTRODUCTION

I knew Professor Murray Fife Buell by 
reputation only.  He started his professional 
career in 1935 and retired in 1971.  Following 
his death in 1975, a very moving obituary was 
written by Bormann and Pearson (1975), 
which makes me sorry that I never met the 
man.  Nevertheless, Dr. Buell had a very big 
influence on my career.  He was born in New 
Haven, Connecticut, USA, and earned a B.S. 
at Cornell University in 1930.  Dr. Buell then 
earned his M.A. and Ph.D. at the University of 
Minnesota in 1934 and 1935, respectively.  He 
studied with W.S. Cooper, who stimulated his 
interest in plant ecology.  He worked on the 
faculty of North Carolina State University and 
conducted research on the paleoecology of 
bogs, plant succession, and tension zones be-
tween vegetation types.  In 1947, he moved to 
Rutgers University where he became Professor 
of Botany and Director of the William L. 
Hutcheson Forest.  He and his students studied 
ecology in relation to land-use management 
and human impacts on vegetation.  Between 
1937 and 1959, he spent many of his summers 
teaching at the University of Minnesota’s Lake 
Itasca Biological Station, where he trained and 
inspired many ecologists of our generation.  In 
1962, Dr. Buell served as President of the Eco-
logical Society of America (ESA) and was 
given the Eminent Ecologist Award by the So-
ciety in 1970.  The Murray F. Buell Award was 
established by ESA in 1977.  Dr. Buell died 
July 3, 1975, while on a field trip to the New 
Jersey Pine Barrens.

The Buell et al. 1954 paper includes his 
wife Dr. Helen Buell and Rutgers colleague Dr. 
John Small as co-authors.  It was published in 
Torreya, once a separate journal of the Torrey 
Botanical Society, for which the Journal of the 
Torrey Botanical Society is better known.  Pa-
pers published in Torreya are generally more 
modest in scope and scientific rigor that focus 
on species distribution, floristics, conservation, 
and environmental concerns, including field 

trip reports.  The 1954 paper is short but cer-
tainly not modest in scope or impact.  When I 
first read it as a twenty-something postdoctoral 
researcher at Kansas State University, it was a 
revelation.  It was one of the earliest papers I 
found that actually dated individual fire scars 
on oak trees and proposed that fires set by Na-
tive Americans were an integral part of the 
ecology of eastern oak forests.  It is a great ex-
ample of big things sometimes coming in small 
packages.   

The subject of this paper is a single large 
white oak (Quercus alba L.) tree at Mettler’s 
Woods in central New Jersey that blew down 
in a severe windstorm in November 1950.  The 
researchers brought a basal cross section of the 
tree back to the lab to study and date its tree 
rings and fire scars, including noting the pres-
ence of charcoal in the scars.  They estimated 
that the tree started life in 1627 and was 
scarred by fire six times between 1641 and 
1711.  This computes to a mean fire return in-
terval of about 8.6 years over this 70-year pe-
riod.  They also investigated the relationship 
of tree ring width and fire years and concluded 
that fires were primarily associated with nar-
row rings, which are indicative of drought 
years. 

Buell et al. were intrigued by the fact that 
the last fire in this 323-year-old tree was re-
corded in 1711, so they looked into the histori-
cal records of human settlement.  They were 
likely spurred by Day’s (1953) contemporane-
ous paper on the importance of Indian fires in 
New England, which they cited.  Prior to Eu-
ropean settlement in 1701, central New Jersey 
had a long and active history of Native Ameri-
cans occupation.  According to Day (1953), 
Indians were responsible for setting prescribed 
and accidental fires that were recorded by Eu-
ropean explorers as early as 1610 and up until 
the time they left the region about 100 years 
later.  Buell’s data showed that the cessation of 
fire scars on the study tree corresponded with 
the timing of European settlement.  Further-
more, they surmised that the oak and hickory 
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trees that existed in the forest in the middle 
twentieth century dated back to a time of fre-
quent fires set by Native Americans.  Thus, 
this is one of earliest papers to suggest a rela-
tionship between oak and hickory establish-
ment and fire.  The Buell paper concludes with 
some questions and conjecture about the future 
composition of the forest and whether Bard’s 
(1952) opinion, that the oak-hickory forest at 
Mettler’s Woods represents a climax commu-
nity, is valid.  Rather than agreeing or dis-
agreeing with the climax status of eastern oak, 
they instead argued for preservation of the for-
est to study its future composition. 

During my career, I continue to be amazed 
at the breadth and depth of this early paper that 
lacks the scientific rigor now expected in our 
research endeavors.  Frankly, this paper would 
not get published today in a refereed scientific 
journal.  Imagine trying to publish a dendro-
chronology or fire history paper based on one 
tree in one forest, and with hand-measured tree 
rings without crossdating.  Yet, sometimes a 

single tree and rather crude measurements can 
tell the whole story if it is being studied by the 
right people who can put all the pieces of the 
puzzle together.  In this case, the authors were 
able to estimate the pre-European settlement 
fire history that is within the accepted range 
for mid-Atlantic oak forests (Shumway et al. 
2001, Guyette et al. 2012).  They suggested 
that these fires were a function of Native 
American burning combined with drought 
years, that oak and hickory recruitment was 
linked to recurring fire, that European settle-
ment corresponded to reduced burning in some 
eastern forests, that the resulting low or no fire 
regime might impact future tree species estab-
lishment, and that old-growth oak forests 
should be preserved and studied for ecological 
purposes.  My earliest study of fire history in 
oak gallery forests in eastern Kansas (Abrams 
1985) and synthesis of fire and oak for the 
eastern US (Abrams 1992) were inspired, at 
least in part, by reading the classic Buell et al. 
1954 paper.
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ClassiC artiCle

FIRE IN THE HISTORY OF METTLER’S WOODS

Murray F. Buell, Helen F. Buell, and John A. Small

Botany Department, Rutgers, The State University of New Jersey
75 Hamilton Street, New Brunswick, New Jersey, USA

Mettler’s woods is an oak stand on the 
Piedmont of central New Jersey on the eastern 
edge of the town of East Millstone in Somerset 
County.  The woods has been presumed to be, 
at least in part, a fragment of the forests that 
covered this section of the state before it was 
cleared by the white man.  This presumption 
had its origin in a tradition in the succession of 
families that has owned the woods, that it has 
never been cut and cleared, and the presump-
tion has been further supported by the soil pro-
file, which is in amazing contrast with that of 
the surrounding fields.

Recently rather convincing evidence 
turned up following a severe windstorm in No-
vember 1950.  One casualty of the storm was a 
fine, forest-grown white oak [Quercus alba L.] 
with an average basal diameter of 40 inches 
[101.6 cm].  It was not the largest oak in the 
woods at the time of the storm: a still larger 
one whose basal diameter is 51 inches [129.5 
cm] is still standing.  Although one cannot as-
sume identical growth rates, it is probable that 
the latter tree is considerable older.

A slice of the base of the trunk of the fallen 
tree was brought into the laboratory in the fall 
of 1953 and careful notes were made along six 
different radii.  Although rot has obscured the 
record in the outer part of the sapwood, a study 
of the growth rings shows that it started to 
grow about the year 1627.  White settlement in 
this area was in 1701.  Hence, this tree was 
about 74 years of age and  11 inches [27.9 cm] 
at the time settlement began.

During the first 84 years of life of the tree, 
or until 1711 there was a series of events that 
caused damage to the tree at its base, princi-
pally on the south and southwest sides of the 

tree.  These damaged places were all rapidly 
healed over by vigorous growth.  The presence 
of bits of charcoal in two of them indicates 
that they were caused by fire.  Presumably the 
other scars were also caused by fire, since they 
are quite similar.  (Figure 1.)

If the dating of the start of the tree is cor-
rect as 1627, the fires occurred at the follow-
ing dates:

1641 at 14 years of age and 2 inches [5.1 
cm] in diameter

1652 at 25 years of age and 3 inches [7.6 
cm] in diameter

1662 at 35 years of age and 4 inches [10.2 
cm] in diameter

1676 at 49 years of age and 6 inches [15.2 
cm] in diameter

1701 at 74 years of age and 10.5 inches 
[26.7 cm] in diameter

1711 at 84 years of age and 11 inches [27.9 
cm] in diameter

After the fire of 1711 there is no further evi-
dence of fire scars in any radius.

The first four of these fires are undoubted-
ly a reflection of the use of fires by Indians.  
The setting of fires by Indians in the forests of 
northeastern United States was pretty well 
substantiated in the historical records, which 
are admirably summarized by Day (1953).  
His earliest record (Juet 1610) for New Jersey 
is “a great Fire” which Hudson’s crew saw 
somewhere south of Sandy Hook.  He then in-
cludes a series of reports of the Indians’ inten-
tional and accidental burning of the New Jer-
sey forests, and states (citing Loskiel 1794) 
that “The Lenape Indians continued to burn 
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the woods deliberately in the spring and fall 
and accidentally at other times after they had 
left New Jersey.”  Day also cites writings by 
Denton in 1670 who, commenting on the 
country between the Raritan and the Delaware 
Rivers, mentioned the forests of “stately Oaks” 

with “broad-branched tops,” and noted the 
customary spring burning.

The record left by the large tree in Met-
tler’s woods essentially corroborates the re-
ports of burning by Indians.  However, the 
fact that the fire scars occur at intervals of ten 

Figure 1.  Section from base of white oak tree from Mettler’s Woods.  Arrow bearing the date 1627 points 
to the center of the tree.  Those with 1641, 1652, 1662, 1676, 1701, and 1711 point to fire scars.  The ar-
row with 1776 simply indicates the size of tree at that historical date.  The horizontal white strip is marked 
off in inches.  (Photo by F.J. Higgins.)
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years or more suggests that the area was not 
burned annually.  If annual fires had been the 
rule, the amount of litter accumulating at the 
tree base as fuel probably would not have 
been sufficient to have resulted in a fire of 
great enough intensity to have damaged the 
tree.  Although litter is rather rapidly incorpo-
rated into the soil at Mettler’s woods, there is 
an accumulation of fuel on the forest floor for 
a period of about three years.  Under present 
conditions, at least, a longer period without 
fires would not appreciably add to the fuel 
supply.  Drier periods, however, preceded sev-
eral of the fires, at least as suggested by series 
of narrow rings. This is true for the 1662, 
1676, 1701 and 1711 fires.  During a series of 
such dry years, litter accumulation might be 
greater, and also fire coming during an espe-
cially dry season of such a succession of years 
would be especially damaging.

The present dominants of Mettler’s woods 
are oaks and hickories, primarily white, black, 
and red oaks (Quercus alba, Q. velutina, and 
Q. rubra) [Quercus alba L., Q. velutina Lam., 
and Q. rubra L.] and red [pignut] hickory 
(Carya ovalis) [Carya ovalis (Mill.) Sweet].  It 

appears obvious that these trees had their ori-
gin during a period of frequent fires.  While it 
is not possible to be certain what sort of forest 
stood on this site before our record starts, it is 
probable that the Indians’ practice of burning 
the forest had been a long-standing one, and 
hence species with at least some fire resistance 
must have long been dominant.  The oak ele-
ment of forests occurring in more mesic forest 
areas has been shown to be favored by fire his-
tory (Eggler 1938).

The future composition of this forest has 
been the subject of some debate, although 
Bard (1952) is the only one who has so far 
published the arguments for and against its 
perpetuation as an oak-hickory forest.  If the 
woods is preserved, it will be possible to fol-
low its natural development.

This article was reprinted with permission 
from Buell, M.F., H.F. Buell, and J.A. Small.  
1954.  Fire in the history of Mettler’s woods.  
Bulletin of the Torrey Botanical Club 81: 
253−255.  Copyright 1954 by the Torrey Bo-
tanical Club.
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