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Abstract '

This paper is a guide for woodland owners, managers, or arborists who
want to provide key habital components for northeastern cavity-nesting
birds and mammals that use tree dens. Methods for cregting and maintain-
ing cavity trees, snags, and den trees are described.




Introduction

Dead trees and Trees that con-
tain decayed wood provide sheller
for approximatety a fourth of the {or-
ast wildiife species of the Northeast
{Fig. 13, Both birds and mammals
use cavities in sych trees for sheiter
from the weathar, to escape from
pradators, for foraging and caching
food, and most importantly for
producing and reafing young.

For years, cavity and den trees
nave been removed routinely both
during timber managament opera-
tiong pecause they were thought to
harbor diseases and insect pests,
and in cities and towns bacause
thay ware thought to be unsighily or
nazardous. Wolt {rees, iikewise,
have been removed routinely during
timber management because their
wide-spreading crowns suppressed
other treas. These practices arg
starting to change because land
managers and arborists now reaiize
that maost species of birds that use
cavity trees feed primarily on
ingects, and thereby halp prevent
insact outbreaks. Also, public
congern for the wetfare of cavity-
nesting witdiife has increased in
recent years.

Figure 1.~ Cavities in living, dead, and dying irees are used by many species of wild-
iife. These sugar aple trees have provided dens for many mammals.



1i

A

How Cavities Form in Trees

Naturae! cavities develop when
part ot & tree dies or is injured.
Death or inlury can result from firg,
msect allack. wind, snow or ice
starms, logging wounds, herbicides,
or ¢ther causes. Decay-causing
tungi become established in lree
waounds. Woodpeckers aiso create
caviliss when they excavale
nesting, feeding, or roosting holes.

When a branch or a root dies,
or when a tree is injured and
infecied, the 1r8e reshonds by form-
ings Hrmer boundaries (o contain the
injured and mfagted tissues or {o
resist tha spread of infecting organ.
isms. This defonse process of
Loundary-setiing is calied comparnt-

+
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miantatization. Boundaries and
boundary-setting are the keys to
understanding the development of
cavities in trees.

The batrier zone is the tree’s
major defense boundary because it
separates the older infected wood
from the recently formed healihy
wood, For example, f atree is
injured and infecied when it is 4
inghes in diameter, the greatest
diameter of decayed wood will be 4
incheg--about the right size for
nest excavation by a downy wood-
pecker (Picoides pubescens). Organ-
isrms geldom spread beyond the
barrier rone.
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After branches and roots die,
and afier wood 15 injured by
machanical wounds, many organ-
isms infect the dying and exposed
tissues. Bacteria, nondecay-causing
fungi, and decay-causing fungi are
the major migroorganisms that first
interact with the tree. Discoloration
and decay form as wood cell walls
are broken down by microorgan-
isms. As the decay process
proceeds, many other organisms
anfer, such a3 Insects and nema-
todaes, The wood within the
boundary set by the tree i slowly
digested untit a hollow resulis (Figs.
2.3, 4).
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Figure 4.--The wound in thia sweetqum was caused by a beaver. The decayed wood
was within the diameter of the free at the time of wounding. Note the barrier zone
that formaed completely around the trunk. The decay in time would have developed
within the limits ot the barrier zone. The barrier zones make cavities possible in trees.



But long before holiows form,
in many irees woodpeckers may
begin to either excavais the
infacied wood to form a cavity, or to
drill into sound wood that surrounds
the column of infected wood, and
then into the infected wood (Fig. 5).

When leaders or main stams
break or die on trees, a new ieader
may deveiop from a lower branch
that is still alive. The stub of the oid
leader is called a stem stub. The
column of decayed wood associaied
with stem stubs will be the diameter
of the leader at tho {ime of death,
and the column will develop down-
ward. As columns of decayed wood
progress to hollows, they become
ideal dens for many mammals. Tha
cavities are most suitable when the
leader was bent before it
died —-water does nof fiow into such
cavities {Fig 6}

Cften wounds occur at the
base of large trees {Figs. 7 and 8.
When the tree has the capacity to
continue to grow, the diamater of
the tree at the time of wounding will
he the diameter of the defect. Such
& situation can lead to the develop-
ment of a cavity tree.

Trees survive after injury and
infection because they wail off the
infected wood. The boundary-
seiting process makses cavities
possibie in living trees. Knowing
this, it {5 possible to regiudate
number and size of desired cavities
for wild!ife. For example, if an ani-
mai must have a cavity 4 inches in
diameter, then some wounding
must occur when the tree is 4
inches in diameter. Compartmental-
ization does give us new opportuni-
ties for witdlife management,

Figure 5.—Dissection of an aspen that was abandoned as g nesting tree by a yeliow.
betiied sapsucker. The sapsucker often selecis aspen for nesting trees, especially
trees that are greater than 10 inches d.b.h. Such trees often have large columns of
firm decayed wood associated with canker rot fungi as shown here.
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Figure 5. —Large cavily in a heech assoctated with a decayed stem stub that followsd
e decay of the loader whan it was approximataly 6 inchas in diametor. The curved
hollow is fine for cavity dwelling wildiife. Note also the sound roof to the cavity.



Figure 7.—Basal wound on western nemicck made by a black bear. Such wounds

avities.
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Figure 8.—The wourd on this small sugar mapie was caused by red
squirrels griawing the stem. The wound could be the start of a future
cavity.



Effect of Degres of Decay

Depending on their size, degree
of decay, cause af injury or death,
and focation, cavity trees are used
by various wiidlife species for sev-
eral purposes {Tabie 1). As & tree
slowly dies and decays, it goes
through several successional stages
that are used by different wiidlife
groups in turn (Fig. 9). After a tree
dies, tha bare branches provide
perch sites for predators such as
hawks and ¢ther raptors as weli as
fivcaichers. Perches that project
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above the surrounding foresi can-
0Py Or exist in clearings are used as
lookouts for prey by birds such as
American Kestrels (Faico
sparveriug), Cooper's hawiks lAcciph
ter cooperid), sharp-shinned hawks
{Accipiter striatus), and broad-
winged hawks {Buteo platypterus).
The existence of such perches is a
major factor in the use of a wood-
land by these birds. Fiycatchers,
iikewise, use stralegically located
perches: Eastern phoabses (Sayoris
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phoebe), kingbirds {Tyrannus
tyrannus), and great crested fiy-
catchers (Myiarchus crinitug), teast
flycatchers (Empidonax minimus),
and clive-sided fiveatchers (Conto-
pus borealis) catch or “hawk” flying
insects, returning after each saily to
the same perch, These perches,
whether above or below the forest
canopy, are important habitat
componenis as they largely deter-
mine whether these species are
present or absent.
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Talbsie 1. Preferrad habitat and use by caviiy-nesting birds

e lise
(3 v igaa
Hpeaies Live, Dead.  Oead. Best Porch-  Foed- Nest Roost.
decaymt bard s0ft it ng Hals ng ing
tnches
PRIMARY EXCAYATOR
Red-headed wondpeoker X X 20 ® * o Y,
tHeiangrpes
erythrocentralus
Red-bellied wondpacker X X X i3] iz X X X
Melanerges varclinus
Yelfow-bellied sapsucker X 12 * X X X
Sphyrapicus varius
Downy woodpechker X X 8 ¥ X X X
Plepides pubescens
Hairy woodpecker X X t2 X X X X
Picoides vilosus
Three-toed woogpecker X X 1 X X X X
Picoides tridachyius
Black-backed waoodpacher X 16 K X X X
Pioolefas arctions
Northern fiicker X X X 12 X 4 X X
Colzeies auratiys
Pheated woodpecher x X s kS X X bt
Grypcoous piledtus
Black-cappdd chichadee! X 4 X X
Parys atricapiitus
Boreal chickades X 4 X X
Parus hudsenicus
SECONDARY USER
Wood duck X X 2004 x
Ay sponse
Common goldenove X X 20+ X
Rucephalg clangula
Hooded merganger bt X X 20 X
Lophodyies cucuilaius
Common merganaer * X 20 X
Mergus mergansor
Tirkay vulture x X x s X %
Dathartes aurg
Armerinan kestral X 12 + X X
Faloo sparverius
Merlin X X 20 % X
Faloo cojumbariug
Common Dart-owl X X 200+ X b4 x
Tyto siba
Eastern Screech-owl ® X % X X
Gtug asin
Barrad owl X 20 X
Klric varna
Rortharn Saw-whet owl X X 12+ % X X
Aegolus acadicus
Groat-gregted fiycaicher .o 12+ X
Myt CRUS crmfug
Purple nartin X 12 4 X
Progrse subis
Tree swallnw X 8 X X
Tachyeinets bicofor
Tufted tEmouse X 8 % X
Parus bicolar
Red-breasted nuthaton X X 12 X X X
Sulta canadengis
White-breasted nuthatch X 12 X X X
Sifta carohnengis
Brown creener X X B+ X X X
Certhia amencgta
Houge wren X b4 X &+ X X, X
Troglodyies asdon
Wintler wren X B+ X
fragludyles fraglodyras
Fastern biucbad ® X 8y X #
Siaiia sialis
Prothonotary warplar X g+ X

Proatnonrotlrns oires

* Ay ain Do d geceadary cadly gyer



Further decomposition of the
tree resuits in a transitory “logose
bark” stage. This sloughing bark
provides the nest site for the brown
cigapar (Certhia americana) and
roosts for bats (Yabies 1 and 2).

Prirnary excavators—essentially
the woodpeckers—-~usually excavate
cavities when decay is present in
the stem. Trees with central col-
urng of decay resulting from stem
stubs are readily excavated by
woodpeckers, especiaily downy,
hairy {Picoides viifosus), and pile-
ated (Dryocopus pileatus) wood-
peckers and northern flickers
{Colaptes auratus). Ali species of
woodpeockers that occur in the
Northeast, except the vellow-beilied
sapsucker (Sphyrapicus varius) and
black-backed woodpecker {Picaides
groticust—which use only live
frees-—gxcavaie nest cavities in live
or dead trees. But decay columns in
live trees, especiatly those resuliing
from stem stubs, seem to be pre-
ferred. The hard exterior wood
protects the easily excavated nest
cavity, These excavated cavities are
subsequently used by the so-cailed
secondary cavity nesters——the bhirds
that we commonily atiract with nest
boxes (Table 1).

After a standing dead tree has
decayved {0 the point where mosi of
ihe branches have failen, it is cailed
& snag if it is at ieast 20 feet tall, &
stub if shorter. The soft, punky snag
or stub in the final stages of decay
is used as a foraging site by many
insectivorous birds, and as a nest
site by biack-capped chickadess
{Parus atricapilius), that do not
chiset cavities as wocedpeckers do,
but merely pick out the 3o0ft punk to
form a cavily.

Crce the rotted stub falls,
invading carpenter ants and other
insecis provide an important food
source for pileated woodpeckers.
Many species of amphibians and
reptiles {ive and forage in and under
the maoist, soft, rotting wood. Many
smali mammals are also associated
with down logs (Table 2).

Table 2.~Tree den or roos! characteristics of
Mew England mammals

Species

Characteristic

Virginia cpossum
Didelphis virginiana
Littie brown myotis
Myotis lucifugus
Keen's myotis
Myotis keenii
indiana myotis
Mvotis sodalis
Sitver-halred bat
Lasfonycteris
noctivagans
Big brown bat
Eptesicus fuscus
Eastern chipmunk
Tamias striatis
Gray squirrel
Sciurug carolinensis
Red squirre!
Tamiasciurus hudsonicus
Southern flying squirred
Glaucomys volang

Morthern flying squirret
Glaucomys sabrinus

Southern rad-backed vole

Clethrionomys gapperi
Porcupineg

Erethizon dorsatum
Gray fox

Urocyon cinerecargenteus
Black bear

Ursus americanus
Raccoon

Procyon lotor

Marten

Martes americana
Fisher

Maries pennanti
Ermine

Mustela garminea
Long-tailed weassi

Mustela frenata
Mink

Mustela vison
Striped skunk

Mephitis menhitis
Eynx

Felis tynx
Bobcat

Felis rufus

Tree cavity or hollow-log den
Hollow-tree roost

Roost under ioose bark of
dead tree

Bear young in hollow tree, or
under loose bark

Aoost in t{ree cavity or under
foose bark

Roost in hollow tree
Den in or under old togs

Den in cavities in tall hard-
wood trees

Danr in tree cavity—conifer
preferred

Den in fres cavities or wood-
pecker holes in mature wood-
land

Den in tree cavilies or wood-
packer higles in mature wood-
land

Uses mossy logs, fallen trees
for cover

Den in cavity in large treas

Den in hollow logs, tree cavi-
ties

Den under fallen trees, in
large hotlow logs

Den usualty 10 ft. or more
above ground in cavity or hol-
low tree

Pen in hollow tree or iog

Den in hollow tree or log
Den in hollow tree or log
Den in holtow free or fog

Den in hoillow iog, under
stump

Den in hollow log, under
stump

Cen under {og overgrown
with brush

Den under log overgrown
with brush

11



Cavity Tree Characteristics and
Wildlife Values

The preceding section
describes how the degree of decay
affects wildlife use, Other factors
affecting wildiife are a tree’s size,
lccation. species or type {deciduous
or coniferous), and how it was killed
or injured. There are predictable
groups of birds and cther wildlife
that use cavity trees depending on
these interacting factors.

A genearal rule of cavity tree
management is that bigger is better.
This is so for several reasons. Large
birds need large trees in which to
egxcavate nesting and roosting
holes-~for axampie, the pilealed
woodpecker needs at least 20

inches in diameter at breast height
{d.b.n.). Alsc, small birds can find
nest sites in large trees, but not
vice versa. And a iarge dead tree or
snag will usually stand longer than
a small one, and 50 be available
longer. Table 3 is a guide to cavity
tree or shag sizes and numbers
needed by various woodpeckers for
cavity excavation. Emphasis is
placed on woodpeckers because
habitat management for viable popu-
lations of these species will aiso
provide nesting sites for the sec-
ondary cavity users.

Location is another facior that
determines cavity tree use. Some

species prefer such trees in the
open, others within the forest, The
flicker is a woodpecker that prefers
to nest in open habitat: cavity trees
snags, or stubs at woodiand edges,
in pastures, or in clearcuts are pre-
ferred. Secondary users of ficker
cavities are kestrels and eastern
biuebirds {Sialia sialis), among
others. Birds that prefer (o excavate
nests in more concealed trees are
the hairy and pileated woodpeckers
and the yellow-beliied sapsucker.
Others are intermediate, using open
stands or scattered trees: the red-
headed (Melanerpes erythrocepha-
fus} and red-beitied woodpeckers
{Meianerpes carolinus) are
exampies,

Table 3.—Number of cavity trees needed o sustain the hypothetical maximum popuiations

of nine species of woodpeckers found in New England

Average nest tree® (A (B Cavity trees
. Territory _ Cavity trees Pairs/ neadad/
Spacies size used, 100 acres, 100 acres®
D.b.h. Height minimum maximum {A X B)
Acres Inches Feet Number Number Number
Red-headed
wondpecker 10 20 40 2 10 20
Red-beltied
woodpecker 15 13 40 4 6.3 25
Yetiow-bellied
sapsuchker 10 12 30 1 10 10
Downy
woodpecker 10 a8 20 4 10 40
Hairy
wocdpecker 20 12 30 4 5 20
Thres-toed
woodpecker 75 14 30 4 1.3 5
Black-backed
woodpecker 75 15 3o 4 1.3 5
Northern
fiicker 40 15 30 2 25 5
Pileated
woodpeacker 175 22 60 4 0.6 2.4

2 After Evans and Gonner {(1979).

b Larger frees may be substituted far smaller trees,
¢ Number of cavily irees needed 10 sustain popuiation at hypothetical maximum level.

12



Cavity trees af the banks of
sireams o adges of ponds or lakes
seem to be preferred by virtually ait
primary cavity excavators. This may
be expialngd party by the security
provided-—perhaps fewer riest
predators can approach over
water-—~and partly by the fact that
{rees near water may be larger and
do tend to lean toward the water.
Woodpeckers will usuailly excavate
their nest hole on the underside of 2
leaning tree. Protaction of the nest
from rain and other elements seems
t0 be the obvious function. Wood
ducks (Afx sponsa) commonly use
old pileated wocdpecker holes exca-
vated over walar.

in addition 10 these factors, the
extent and pattern of interior decay
and the type of ree injury are prob-
ably very important factors in cavity
frees selected by primary exca-
vators. The ideal nesting substrate
for most woodpeckers is a slem or
limb {of suitable minimum diameter
and height above ground) that is
scund on the outside but that con-
tains a central column of decayed
wood in which the cavity will be
excavated. This condition can resuit
from several causes: decay spread-
ing throughout the iree, decay
spreading from a snapped off imb
o top, or a comparimentalized area
of decay from a woung.

The presence of decay that has
been developing tor a numbaer of
years can usually be detected by
spore-bearing structures such as
mushrooms or hracket-shaped
conks o the trunk. Trees with
compartmentaiizad decay or
wounds high on the trunk or in the
crown are more difficult to detect.
When found, they should be marked
for retantion because many cavity-
nesting birds use live trees,

Dead snags and stubs, while
not always common in stands, are
usuaily obvious; they should also be
ieft for wildiife it they are at feast &
inches ¢.b.hr. Snags and stubs that
show a history of woodpecker
use—new holes excavated sequen-
tially lower as the upper portion
breaks away—are especially valu-
able. Woodpeckars wilt usually con-
tinue 1o excavale cavities 5o long as
relatively hard or tirm cuter wond
supports a decav column the appro-
priate height. Finally, only the rofted
stub will remain. The hollow formed
in the tops of large broken stubs
provides a nest sile for barred owlis
{Strix varia), hooded (Lophodytes
cucullatus) and common {Mergus
merganser} mergansers, and turkay
vuitures {Catharfes aura). Smalier
stubs are used by biuebirds and
chickadees (Figs. 10 and 11},

Cavity Tree Management

Maintaining existing cavity
trees and snags, creating them
whgn absent, and ensuring their
continued future availability are
witdlife management objactives.
Tabie 3 provides a guide {0 the num-
ber of cavily trees per 100 acres
needed to maintain maximum wood-
pecker population levels, Recali that
larger trees can substitute tor
smalier ones.

On smaller ownerships, one
should consider the avaliability of
cavily trees on surrounding forest
iand. If adjacent lands have few cav-
ity trees, those on a small parce!
could be critical o gavily-dependent
wiidiife.

At each siand antry, maintain-
ing cavity irees, and snags and
stubs that are in the proper size
classes and diameter should ensure
a continuing supply of cavity trees
in the condition reguired by the
various wiidlife users. These can be
trees of inferior form or even
noncommaearcial species. Foresters
are abie to iderntily trees with exie-
rior signs of advanced internaf
decay-—presence of fungal conks,
and so on. Retention of these trees
s the key 1o ensuring that snags
and stubs are present in the future.

13
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Figure 11. —Cavity in black walnutl associaled with a 25-vearold Hush-cut branch.



Generally, both intermediate cut-
tings (thinning, weeding, etc.) or
regeneration cuttings {clearcuts,
shelterwood, efc.}) eliminate farger
cavity trees and snags; these should
be cleariy marked for retention
before any cutting is dong. Whare
broken topped trees occur or result
from logging, they should also be
saved for wildiife if they do not
present a safety hazard.

Matural processes and disturh-
ances such as logging usually
produce a sufficient number of cav-
ity trees. However, some stands

have few apparent cavily trees or
snags. The usual procedure for the
direct creation of snags has been to
girdie large trees with a chainsaw,
or to cut away a 3- to 4-inch band of
bark and cambium around the entire
circumference of the trunks with an
axe or hatchet, or to inject them
with herbicide.

Where no trees exhibit signs of
decay, as in a young stand, nest
boxes can be used io attrack secon-
dary cavity nesters. Boxes should
be constructed so that they can be
opaned for autumn cleaning. Nest

bax dimensions are given in Table 4.
In the Northeast, nest boxes need
not be stained or painted. They
should be erected in autumn so that
they weather before spring. Boxes
can be erected on posis or fastened
{aluminum naiis) directly to the
undersides of slightly leaning trees.

Den trees are living hollow
trees that are used as homes by
mammals {Fig. 12). Species using
den irees vary greatly, ranging from
mice {(Peromyscus spp.} and flying
squirrels (Glaucortys spp.), 1o gray
squirrels (Sciurus carciinensis), rac-

Table 4.—Dimensions of nest boxes and placoment heighls for secondary cavity-nesting
forest birds of New England

inside walls Entrance hole Height
Species Height above Placement
Width Height Diameter above fioor ground
———————— Incheg - - - = -~ - - - - = Foeet
Eastern blyebird 45 & 1-1/2 3] 4-8 in fencerow,
clearcut
Black-capped
chickadee 4 8-10 1-1/8 5-8 -1 Forest interior
Tufted titmouse 4 8-10 1-14 6-8 6~15 Edge of mixed
woods
Nuthatches 4 8-10 1-1/4 5-8 12-20 Forest interior
House wren 4 8-8 1 1-6 610 Forest edges
Carolina wren 4 68 1-1/8 i-6 6-10 Forest edges
Tree swaliow 5 6 i-1/2 1-5 10~15 Field and pond
sages
MNorthern flicker? 7 16-18 21z 14-18 6§-20 Forest edges
Red-headed
woodpecker? 6 i2-18 2 9-12 12-20 Open woods,
forest edges
Downy woodpecikar? 4 8-10 i-1/4 85-8 6-10 Forest
Hairy woodpecker? 8 12-15 1-1i2 3-12 12-20 Forest interior
Screech-owl 8 12-15 3 3-12 10-36 Woodliots, forest
edges, streamsides
Saw-whet owl &  10-12 212 8-10 12-20 Forests, woodiots,
swamps
American kestrel 8 12-15 3 9-~12 10-36 On large dead
tree in pasture,
field
Wood duck® 12 24 4x3 18-20 10 fn pond or wooded
{Horizontal oval swamp

“aoxes for woodpeckers need be provided only If stands are unitormiy poiesized or if no cavity trees are present.
The species included occasionaly use nest bores.
b For complete instructions, see USDY, Fish and Wildhfe Service (1976).

16
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Figure 12.—A small entrance holfe in the center of the closed woungd on
this birch. A central column of decayed wood is behind the wound.
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coons {(Procyon fotor). and black
bears {Ursus americanus) (Table 3).
in New England, such trees are
usually oid boundary or “leave”
trees, or large lone trees in fence
rows or along old roads. Thus, they
are not wall distributed across the
iandscape. There are generally
fower than could be used by wild-
fite. For example, Southern New
England contains 4,988 500 acres of
commercial forest land (Kingsiey
1874} Among farge sawtimber hard-
wonds (150 inches and largen, 3.1
percant are rough and rotten trees’
21.0 to 28.9 inches d.b.h. Less than
0.6 percent of such trees ars greater
than 2% inches d.b.h. Togethar,
these size clagses contain the exist-
ing and polential den trees in South-
arn New England woodlands.

By ar¢a, then, southern New
England containg 18.3 rough and
rotten trees at least 21.0 inches
d.b.h, per 100 acres of commersial
terest jand {(Tabie 5.

Gray sauirrels, for example, can
acoupy up to 25 or miore den trees
per 100 acres because their home
nge 5 often less than 2 acres
(Doebet and MceGinnes, 1974).

Cavity trees generaily have
centrat columns of decay in the
timbs or frunk; den irees arg holiow
ot ave large hollow lmbs, but are
otharwise vigorous. Most den trees
nave raiher conspicudus openings
in sound woord— vsually either a
round hole an the trunk where a
dead {imly had drepped off oran
gpening at the base resulting from a

FHotten trees.— Live 1reas of sommer
clal species thal do nat contain b least
one 12foot sawlog of Ywo hontantiguous
sawiogs, sach § feel or longer, now or
praspectivedy. and do 0ot meel regional
specitications jor freedom frorm detect pri-
marity because of rof, that is, when mors
than 50 percent of the cull voiumesin a ey
i3 roften.

Fough trons -2} THe SamMe dy abovs,
excapt that rough rees do not meot re-
gionat specifications {or fisedom from de
fect primarily because Of raughness or
poor farm, and [0 ait live trees thal are of
nonCOImMertisl specEs.
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Table 5.---Large sawiimber trees on commercial forest
land by diameter class and condition,
Southern New England, 1572°
Iin thousands of trees]

Diameter class (nches &t breas! height

Rough

Growing-stock  and rotten
. treas fraes
Species e N
150 210w 29+ 210~ 29+
209 289 289
Eastern white pine 7,485 874 B5
Eastern hemiock 1,775 290 20
Other softwoods 574 e e
Total scftwoods G838 1,164 106 05 138
Select white naka 1,480 195 11
Quercus alba,
Q. bicolor
Select red oaks 5879 806 f4
Quercus rubra
Other white oaks 172 e —
Diher red ouaks 3,508 271 24
Hickories 570 108 10
Sugar maple 1,100 247 11
Saftmanles 2.2 6 31
Beech 436 56 -
White ash 639 132 —
Oihar hardwoods 1.594 241 8
Total hardwoods 17,584 2,472 179 735 115

There are 4.998 600 acres of commercial forest 1and in New

England.

tire scar or other wound. Bul some
much-used don vees are large
hardwoods whose (00 was shapped
off previously. Even though the
opening wound seem to offer tittie
protection from the elements, such
trees are common den sites for
raCoons,

Den trees that grow in open
arpas-—at old homesites, along
roags or lences—tend 10 have large
wide crowns. They are frequently
vory valuable for wildiife because
they ofleh produce more Mmast or
fruit than trees with smaller, more
erect crowns.

Den Tree Managemeont

in most cases, den irees need
oniy be marked for retention.
Probabiy all trees greater than 29
inches d.b.h. should be retained
when possible, along with smatier
living trees with major defects on
the trunks-—such as open or spiral
searns, butt scars, or holes—
retained as reptacements. An ideal
den tree distribution for wildlife
would be two or more very large
{28 inchas d.b.h) den trees par
104 acres 1or raccoons, OpOSsWNS
(Digeiphis virginianaj, porcupines
iErethizon dorgatum and the like,
and 25 such trees 2110 288 inches



d.b.bh. per 100 acres for squirrels and
other simall mammals that uses tree
dens. Birds such a8 owis will use
these trees also. Den trees have low
siumpage values and then only
once. The development of a very
targe den tree takes a cenfury or
Mare. some species such as red
and white paks and sugar mapla can
hve for several centuries. When it
falls, the holiow log can fast another
guarter-century, and later, the roited
stem is used by terreatrial reptiles
and amphibians—for exampia. the

ringneck snake {Diagophis puncta-
tust and redback salamander
{(Plethodon cingreus)—as bregding
habitat. Finally, a barsly discernible
pateh of dust, used by rutfed grouse
(Bonasa wmbellusy and other birds
for dusting, is left. The process of
cen tres davelopment and sequen-
tial use by wildiite can last for more
than 400 years.

Where no den trees exist, the
procass can be started Dy cutting
off a 4- (o §-inch limib of a tree 20

inches or more in diameter, leaving
a stub about 8 inches from the
trunk,. Or chop out a saction of bark
and inner wood 8 x 6 inches at the
base of a suitable weif {ree. These
open wounds allow funal disaases
to enier the tree and begin proc-
esses, which over saveral years will
sometimes form a natural cavity sur
rounded by sound wood, Ash,
besch, hemiock. and tasswood are
aspecially good trees to select for a
futura den free because they readily
torm natural cavitizs,

wildlife Use of “Sound” Trees

atthough the wildlife values of
cavity tregs and den {rees are
congiderable, it is also necessary to
vonsidar witdiife use of sound or
apparentfy scund tress. Yailow-
netlied sapsuckers nest in the firm
decayed wood of soft hardwoods
such as aspen. Qften, the column o
firm decayed wood 15 ditficuit to
detect. Other woodpeckers also
exgavate cavities in trees, usually
spruce or fir, that show no outward
sign of decay.

rban Hazard Trees — Wildiife
Traes

1t is possibie to have wiidlfe
traes in parks and other open
spaces uscd by peopis. Rotted
wood that is about to fall is uniikeh
to be usad for nesting or denning
and should be cut 1o prevent injury
0 peopie or properly damage.
However, proper pruning of large
dead branches may heip nreserve a
hazard iree for wildlite. The small
drameter ends should be removed
1o raducs sirain on the iower,
thicker portion of the branch. Cavi-
ties will usuatly be in the thicker
partions, Wesk branches, dead or
alive, can he cabied and braced to
prevent breakage. In some situa
fions, planted shrubs, oreven a
tence couid be put around seiect
wildlife trees to keop people away.



& Lock to the Future

Wiil we have enough large trees
for wildlife in the future? The trend
on ruch managed forest {and is
toward smalier fregs. We do know
that the degree of compartmenial-
ization is under moderate to sirong
genetic control. it is time 1o begin
salecting trees for our forests and
cities that are strong compartmen-
falizers. A strong compartmentaliz-
ing tree will not only provide us with
more and better guality products,
but also wili, iIf not cut down, stay
ailve long encugh {o grow to a large
size. Small, weak, unhealthy treas
provide people and wildiife with few
benefits. Even it cavities form in
small unheaithy trees, they will be
small and short-lived. The best type
of tree for people and wildlife is the
strong tree that will grow relatively
quickly to a massive size and stand
aiong time. And, strong compart-
mentalizing ability will result in
strong-houndaried cavities that wili
last. Tree species and their cavity
vatues are shown in Table 6.

Table 8. —Characieristics of common New Engiand frees that have
high cavity values for wildlife

Tree species

E. white ping
Pinus strobusg

E. hemlock

Tsuga canadensis
Whits oak

Quercus alba
N. red oak

Quercus rubra
Black oak

Quercus velufina

Sugar mapie
Acer saccharum

American beech
Fagus grandifolia

White ash
Fraxinus americana

Maturs

Mature

Life span height dbh. Comments
Years Fast inches

450 85-100 24-42  Trees wilh snapped-off
tops most valuable for
cavity excavation.

400800 bO-70 24-35

500800 50-100 J6-48  Excellent shade and
den trees.

200-300 60-10G 36 Excellent shade and
dan trees.

200 80-80 36 Usually ioses to com-
petition on good sites;
common on dry, sandy
sites.

200-300 60-100 24-36  Excellent shade ireo.
Readily forms branch
core cavities.

300~ 400 70-80 2436  Valuable {or cavity ex-
cavation, but dead
wood decays rapidly.

100 70-100 24-48 Grows vigorously and

readily forms  irunk
cavities if top broken,

Yl



fReferences

Davison, V. E. Aftracting birds: from
the prairies to the Atlantic. New
Yoryk: Thomas Y. Croweil Co.
1987, 252 n.

Decker, D, J.; Kally, J. W. Enhance-
ment of wildlife habitat on private
iands. ithaca, NY: Cornell Uni-
versity; [n.d]; Ext. Buil. 181, 40 p.

Delraaf, R. M. Management of
North Centra] and Northeastern
forgsts for nongame hirds, Gen,
Tech. Rep. NC-51, 51, Paul, MN:
U.8. Department of Agriculture,
Forest Service, North Centrad
Forest Experiment Station; 1879,
268 p.

Doebel, J.; McGinnes, 3. Home
range and activity of a gray squin
ref popuelation. Journal of Wildlife
Management. 38 {4} 880-887;
1974,

Evans, K. £.; Conner, R. N. Snaq
management, in DeGraal. R. M.
Management of North Central and

Northeastern forests for nongame
birds, Gen. Tech. Rap. NC-51. &t
Paul, MN: U.S. Department of
Agriculture, Forest Service, North
Central Forest Experiment Sia-
tion; 1979 214-255.

Gutierrez, R T.; Decker, Db J;
Howard, /. A Jr; Lassoie, J. P
Managing small woodlands for
wildlife. lthaca, NY: Cornell Uni-
versity, 1879; Coll. Agric. and Life
Sci. Inf. Byl 167, 32 n.

Harrison, H. H. A field guide o
hird’s nasts. Boston., MA! Hough-
ton Mifflin Co. 1975 257 n.

Kingalay. N, P. The timber resources
of Saouthern New England.
Resource Buil. NE-J36, Upper
Darby. PA: U.S. Department of
Agricuiture, Forest Sarvice, North-
zastern Forest Experiment Sta-
tion; 1874, 50 p.

Kitts, J. R. Snags for wildiifa. St.
Faut, MN: University of Minnesota

Agricuitural Extension Service;
1981, Exten. Folder 581,

Shigo, A, L., Marx, M. G, Compart.
mentalization of decay in trees,
Agrig, Inf. Buil. 405. Washinglon,
GC: U, Department of Agricui-
ture; 1977. 73 p.

Shigo, A, L. Tree decay: An
expanded concept. Agric. Inf.
Bull. 419. Washington, DC: U5,
Department of Agricufture; 1878,
3p.

Yhompas, J. W wildiife habitats in
managed foresis: The Blue Moun-
tains of Oregon and Washington.
Agric. Handb, 553, Washington,
0C: U5, Department of Agricul-
fure; 1979, 512 n.

U.8. Department of the interior, Fish
and Wildiife Service. Mest boxes
for wood ducks, Wildi, Leafl. 510,
Washington, DC: U.S. Department
of the interiar, Fish and Wildlife
Service; 1976. 13 n.

DeGraaf, Richard M. Shigo, Alex, L. Managing cavity trees for

wildiile in the Northeast. Gen. Tech. Rep. NE-13%. Broomall,

PA- LS. Department of Agricolture, Forest Service,
Northeastern Forest Experiment Station; 1985 21 o,

This paper is a guide for woodland owners. managers, or
arborists who want to provide key habitat components for
norfheas{ern gavity-nesting birds and mammals that use tree
dens, Methods for creating and maintaining cavity trees,
snags, and den trees are described.

ODo 151

Keywords: Comparimentalization, discoloration and decay,
tirds, mammals.

SUVEMMRFRT PRINTING ORFTIE 198507 Seni i

21



Headguarters of the Northeastern Forest Experiment Station are in
Broomail, Pa. Field laboratories are maintained at:
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e Delaware, (hio.
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€ Orono, Maine, in cooperation with the University of Maine,
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® Syracuse, New York, in cooperation with the State University of
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Syracuse University, Syracuse,

@ University Park, Pennsylvania, in cooperation with the
Pennsylvania State University.
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