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The degraded stand pictured in this 1955 USDA Forest
Service photograph from Maine was dominated by bal-
sam fir (Abies balsamea), red maple (Acer rubrum), pa-
per birch (Betula papyrifera), and American beech (Fa-
gus grandifolia). Stands such as these were typical of
second-growth, lowland spruce–fir (Picea–Abies) for-
ests in the Northeast following repeated high grading in
the 1800s and early 1900s (Judd 1997). In light of
concerns about the sustainability of the eastern spruce–
fir cover type, the Forest Service began researching these
forests in 1926 at the 1,863-acre Gale River Experimen-
tal Forest (EF) in the White Mountains of New Hamp-
shire. Marinus Westveld, now known as the “Father” of
spruce–fir silviculture (Berven et al. 2013), oversaw
studies on partial cutting at the Gale River EF with a
focus on increasing the softwood component of de-
graded mixedwood stands similar to the one shown here
(e.g., Westveld 1930).

Unfortunately, the Great New England Hurricane of
1938 destroyed the experiments on the Gale River EF.
This 1938 Forest Service photograph (FS #369669,
courtesy of the Forest History Society) was taken in the
immediate aftermath of the hurricane, which had one
of the highest forward speeds ever documented for a
tropical cyclone (Grossi 2008) and leveled close to 250
million cubic feet of timber across more than 500 thou-
sand acres (Kenefic et al. 2014). With the forests of
central New England in “. . .tangled heaps of splintered
trunks and limbs like giant matchsticks waiting for
sparks to turn a literal inferno loose. . .” (Anonymous
1938, p. 252), Forest Service research at the Gale River
EF was abandoned and the site transferred to the White
Mountain National Forest.
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The Forest Service initiated early silvicultural studies in
the Adirondacks of New York on the 622-acre Finch-
Pruyn EF in 1934 and 2,200-acre Paul Smith EF in
1945. This circa 1950 agency photograph shows a for-
ester inspecting old-growth red spruce (Picea rubens) for
eastern spruce beetle (Dendroctonus rufipennis) damage
on the Paul Smith EF. Typical of the selective cutting
era in American forestry (1925–1960; Seymour et al.
2006), Forest Service research in the Adirondacks fo-
cused on uneven-age management with experiments in
selection cutting and forest improvement through
hardwood control (e.g., Curry and Rushmore 1955).
The Finch-Pruyn and Paul Smith EFs, which had been
consolidated as the Adirondack Research Center, closed
in 1961. At that time, the Forest Service’s experimental
forest research in the Adirondacks was discontinued
and the Paul Smith EF was transferred to Paul Smith’s
College (Berven et al. 2013).

A group of industrial landowners (listed on the sign in
this 1950 Forest Service photograph) approached the
Forest Service about establishing a new experimental
forest in Maine’s spruce–fir region. Ultimately, 3,800
acres of forestland were purchased in central Maine by
nine pulp and paper and land-holding companies for
lease to the Forest Service. From this 1950 acquisition,
the Penobscot EF became the primary location for
long-term Forest Service research on the ecology and
management of northern conifers (when established,
species composition was 30% eastern hemlock [Tsuga
canadensis], 20% balsam fir, 16% spruce, 12% north-
ern white-cedar [Thuja occidentalis], 9% red maple, and
4% each of eastern white pine [Pinus strobus], paper
birch, and other species [Kenefic and Brissette 2014]).
In 1995, the industrial landowners of the experimental
forest donated the land to the University of Maine
Foundation. Today, the Forest Service continues its
northern conifer research on the Penobscot EF and the
University has added a complementary large-scale,
long-term ecological forestry experiment in which re-
moval intensities are based on natural disturbance rates
(the Acadian Forest Ecosystem Research Program;
Saunders et al. 2014).
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This 1954 Forest Service photograph shows a techni-
cian marking a 12-in. dbh red spruce with a forked top
for removal in an early selection cut on the Penobscot
EF. A large-scale, replicated compartment- (stand-)
level study was initiated on the Penobscot EF to evalu-
ate a range of silvicultural treatments and exploitative
harvesting methods in northern conifers. Treatments in-
cluded single-tree selection cutting on 5-, 10-, and 20-year
cycles; uniform shelterwood with two- and three-stage
overstory removal; modified (flexible) and fixed diameter-
limit cutting; commercial clearcutting (unregulated har-
vesting); and no harvesting (reference) (Brissette and Ke-
nefic 2014). The earliest cutting practice studies on the
Penobscot EF in the 1950s have continued to the pres-
ent day with repeated treatment and periodic inventory
of numbered trees on permanent sample plots (Kenefic
et al. 2015). Over time, silvicultural treatments with
deliberate control of structure and regeneration (such as
the one pictured) generally improved species composi-
tion and quality, while repeated exploitative harvests
(diameter-limit and commercial clearcutting) degraded
residual stand condition (Sendak et al. 2003, Kenefic et
al. 2005).

This circa 1970 Forest Service photograph shows tech-
nician Orman Carol describing the layout of clearcut
strips in a study of strip width and slash disposal effects
on regeneration. Initiated in the winter of 1964–1965,
this new research direction on the Penobscot EF re-
flected a transition in American forestry. Between 1960
and 1980, the national forestry paradigm shifted to a
focus on high-yield wood production (Seymour et al.
2006). On the Penobscot EF, studies of planting, fer-
tilization, thinning, and strip clearcutting (pictured)
were initiated (Kenefic and Brissette 2014). A Forest
Service experiment comparing stem-only and whole-
tree harvesting on the Penobscot EF is now more than
50 years old and represents the oldest known study of
biomass harvesting in temperate forests worldwide.
First-decadal response from that study showed no dif-
ferences in soil and foliar nutrition with incremental
stem-only to whole-tree removal (Czapowskyj et al.
1977, Czapowskyj 1979); the study is now being used
to assess long-term productivity implications of bio-
mass harvesting (Muñoz et al. 2014).

64 Journal of Forestry • January 2017



An irregular shelterwood treatment was initiated on the
Penobscot EF in 1995 by research forester Robert M.
Frank Jr.; the resulting stand is shown in this 2001
Forest Service photograph. The treatment retained
20–30 large sawtimber spruce, pine, and hemlock trees
per acre for volume accretion and snag recruitment.
This notable departure from production-oriented silvi-
culture emerged as the concepts of “New Forestry”
(Franklin 1989) shifted the focus of forestry from max-
imizing production to ecosystem management on many
federal lands in the 1990s. Increasing interest in balanc-
ing commodity production with biodiversity mainte-
nance led to the development of silvicultural treat-
ments, such as the irregular shelterwood pictured, that
included structural retention, deadwood recruitment,
and other ecological objectives.

Literature Cited
ANONYMOUS. 1938. Rebuilding of ruined forests

confronts New England. Sci. News-Letter:252–
253.

BERVEN, K., L. KENEFIC, A. WEISKITTEL, M.
TWERY, AND J. WILSON. 2013. The lost re-
search of early northeastern spruce-fir experi-
mental forests: A tale of lost opportunities. P.
103–114 in Long-term silvicultural and ecolog-
ical studies. Results for science and management:
Volume 2, Camp, A.E., L.C. Irland, and
C.J.W. Carroll (eds.). Yale University, School
of Forestry and Environmental Studies, Global
Institute of Sustainable Forestry, GISF Res.
Pap. 013, New Haven, CT.

BRISSETTE, J.C., AND L.S. KENEFIC. 2014. Center-
piece of research on the Penobscot Experimen-
tal Forest: The US Forest Service long-term
silvicultural study. P. 21–30 in Penobscot Ex-
perimental Forest: 60 Years of Research and
Demonstration in Maine, 1950–2010, Kenefic,
L.S., and J.C. Brissette (comps.). USDA For.
Serv., Gen. Tech. Rep. NRS-P-123, Northern
Research Station, Newtown Square, PA.

CURRY, J.R., AND J.M. RUSHMORE. 1955. Exper-
iments in killing northern hardwoods with so-
dium arsenite and ammonium sulfamate. J.
For. 53:575–580.

CZAPOWSKYJ, M.M. 1979. Foliage nutrient con-
centration in balsam fir as affected by soil drain-
age and methods of slash disposal. USDA For.
Serv., Res. Note NE-278, Northeastern Forest
Experiment Station, Broomall, PA. 4 p.

CZAPOWSKYJ, M.M., R.V. ROURKE, AND R.M.
FRANK JR. 1977. Strip clearcutting did not de-
grade the site in a spruce-fir forest in central
Maine. USDA For. Serv., Res. Note NE-278,

Northeastern Forest Experiment Station,
Broomall, PA. 8 p.

FRANKLIN, J. 1989. Toward a new forestry. Amer.
For. 95:37–44.

GROSSI, P. 2008. The 1938 Great New England
Hurricane: Looking to the past to understand to-
day’s risk. Available online at www.rms.com/
resources/publications/natural-catastrophes;
last accessed July 31, 2015.

JUDD, R.W. 1997. Common lands, common peo-
ple: The origins of conservation in northern New
England. Harvard University Press, Cam-
bridge, MA. 335 p.

KENEFIC, L.S., AND J.C. BRISSETTE. 2014. History
of the Penobscot Experimental Forest, 1950–
2010. P. 1–20 in Penobscot Experimental For-
est: 60 Years of Research and Demonstration in
Maine, 1950–2010, Kenefic, L.S., and J.C.
Brissette (comps.). USDA For. Serv., Gen.
Tech. Rep. NRS-P-123, Northern Research
Station, Newtown Square, PA.

KENEFIC, L.S., J.C. BRISSETTE, AND R.W. JUDD.
2014. Northeastern conifer research: Multiple
species and multiple values. P. 103–128 in
USDA Forest Service Experimental Forests and
Ranges: Research for the long term, Hayes, D.C.,
S.L. Stout, R.H. Crawford, and A.P. Hoover
(eds). Springer, New York.

KENEFIC, L.S., N.S. ROGERS, J.J. PUHLICK, J.D.
WASKIEWICZ, AND J.C. BRISSETTE. 2015. Over-
story tree and regeneration data from the “Silvi-
cultural Effects on Composition, Structure, and
Growth” study at Penobscot Experimental Forest,
2nd edition. Forest Service Research Data Ar-
chive, Fort Collins, CO. Available online at
http://dx.doi.org/10.2737/RDS-2012-0008-2;
last accessed Dec. 21, 2015.

KENEFIC, L.S., P.E. SENDAK, AND J.C. BRISSETTE.
2005. Fixed diameter-limit and selection cut-
ting in northern conifers. N. J. Appl. For.
22(2):77–84.
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