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INSECT INJURIES TO HARDWOOD FOREST TREES.
By A. D. HOPKINS,
In Charge of Forest Insect Investigations, Division of Entomology.
EXTENT OF DAMAGE DETERMINED BY SPECIAL INVESTIGATIONS.

Within recent years the writer has conducted investigations in the
principal hardwood forests of the country for the purpose of determining the extent and character of damage caused by insects, and
especially that which results in direct losses to the owners, manufacturers, and consumers of hardwood forest products. This resulted in
finding that oaks, chestnut, hickories, maples, birches, walnuts, cherry,
tulip or yellow poplar, gums, and others of our principal hardwood,
or broad-leaved, timber trees are damaged to a far greater extent than
is realized by the casual observer. A large percentage of the hardwood timber in nearly all of the States east of the Rocky Mountains
is affected, and the average annual losses from this source we would
estimate at between 15 and 20 million dollars. There is not only a
direct loss to owners of forests, and manufacturers and consumers
of forest products, but the continued depredation is contributing to
the rapid depletion of the available hardwood timber supply of the
country.
THE CHARACTER OF INSECT INJURIES TO LIVING FOREST TREES.

The character of insect injuries to living forest trees may be discussed
under two distinct heads:
(1) Injuries which cause the death of the trees.
(2) Injuries to the wood which do not materially affect the vitality
of the trees, but cause serious defects in the parts which furnish commercial products.
There is also great loss from insect injuries to felled timber, saw
logs, round and square timber, lumber, and other crude products, but
the limited space allotted here will not permit a discussion of this
phase of the subject.
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INJURIESWHICH. CAUSE THE DEATH OF TREES.

The principal insect injuries which result in the death of trees are
burrows through and beneath the living bark of the trunks. There
are two distinct classes of these injuries, one caused by bark-boring
beetles, the other by bark-boring larvae or grubs.
INJURIES BY BARK-BEETLES.

The adults of this class of enemies bore into and beneath the bark
for the purpose of excavating galleries in which to deposit their eggs.
These galleries are the primary injury which weakens the vitality of
the trees, while the secondary or larval mines complete the girdling
process which kills them.
INJURIES BY BARK-BORING GRUBS.

This class of injuries is caused by larvae which hatch from eggs
deposited by the adult insects in the outer bark, and never in burrows
beneath it; therefore the burrows made through the living inner bark
by the young not only cause the primary injury, but complete the
girdling process.
The form of the barrows or galleries is, as a rule, sufficient to identify at once the class to which a given injury belongs, and very often
is sufficient to identify the insect.
BARK-BEETLE INJURIES TO HICKORY 'ARES.

Within recent years the dying of hickory trees has attracted considerable attention, especially in the northern tier of States, from Wisconsin to Vermont. The trouble also extends southward through the
Atlantic and Eastern States as far as central Georgia and westward to
Missouri. Thousands of trees have died, and in some sections nearly
all of those in forests, parks, and on farms have perished. This is
causing a serious loss not only of a valuable timber product, but of
shade trees and the crop of nuts, which latter, in some sections, is of
considerable importance, both as a commercial product and for home
consumption. This dying of the hickories has been found in every
case investigated to be the result of injuries to the buds and twigs and
to ,the bark of the branches and trunks by the hickory bark-beetle
(Scolytus 4-spinosus Say).
THE HICKORY BARK-BEETLE.

The hickory bark-beetle is a short, stout, shining black or reddishbrown beetle, averaging 3.6 millimeters (0.14 inch) in length. The
wing covers are short and project over the abdomen, which in the
males is excavated beneath and armed with four rather prominent
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which suggest its technical name. It appears on the wing from
May to August and begins its attack on the living trees at the base of
the buds and leaves, apparently for the purpose of obtaining food;
later it enters the bark of the larger branches and top of the trunk and
excavates short longitudinal burrows (fig. 27, a) in the inner bark and
surface of the wood. The eggs, which are placed along the sides of this
primary gallery, hatch into small white grubs, or larv ae , which burrow
at right angles through the inner bark and groove the surface of the
wood (fig. 27, b). The broods of larvw pass the winter in these brood galleries, and the transformaI
tion to the adult takes place
i n the spring in the outer
l'
portion of the inner bark.
The adults emerge through
holes in the outer bark (fig.
29) to continue their depredations on the buds and
branches of other trees and
the remainder of the trunks
that were not killed by the
first attack. They commence to emerge about
the middle of May in the
latitude of Morgantown,
W. Va., and two or three
weeks later in the latitude
of Detroit, Mich. Individuals of the hibernating
brood continue to emerge
until August, and may be
found excavating galleries
and depositing eggs as late
as September. Thus, they
will be found attacking
If I/ ij
I I
trees all through the sum- Fm. 27.—Work of the hickory bark-beetle on surface of
beneath the bark: a, primary gallery; b, larval
mer, and all stages, from wood
mines. (Original.)
very young to matured larvae, will be found in the bark at the commencement of winter. In the
States north of Tennessee and North Carolina there is evidently but
one generation, while farther south there may be two.
spines,

1I

I

1

4

EXTERNAL CHARACTER OF THE INJURY.

The first indication of attack is shown by the leaves, some of which
die and remain i on the twigs, while others fall early in the season.
Later, in July mild August, the larger branches or the entire top may
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die, while the lower branches and trunk may remain in normal health.
Sometimes the entire tree is killed the first season, but more often the
lower portion dies from a subsequent attack. Upon examination there
will be found the wounds made by the beetles at the base of the buds,
which cause the leaves to die or fall. Upon removing the bark from
the dead branches the characteristic brood galleries will be found in

Fm. 28.—Complete brood galleries of the hickory bark-beetle in surface of wood. (Original.)

the inner bark and engraved on the surface of the wood (figs. 27 and 28).
If the tree is infested the parent beetles will be found in the primary
longitudinal galleries, and great numbers of small, white grubs in the
larval burrows in the bark. If the broods have emerged, the bark will
be found perforated with numerous small round holes, as indicated in
fig. 29.
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METHOD OF COMBATING THE INSECT.

The fact that there is a single generation annually, and that the
generations pass the winter in the immature stage in the bark, makes
it a comparatively easy pest with which to deal. It is only necessary to
determine which trees are actually infested at the beginning of winter,
and to see that these are cut and the bark burned before the middle of
the following May. If the greater number of infested trees over a
considerable area are thus treated, the number of the insects will be so
reduced that they can not continue their destructive depredations on
living trees. It is important to remember that there is nothing to be
gained by cutting and burning the old
dead trees after the insects have emerged,
but that it is of the greatest importance
to locate all trees which have died within
a year from the 1st of June and are
infested, and that these be cut and the
insects destroyed before the 1st of May
of the year -following the death of the
tree. In some cases it will be advisable,
when the tops and branches only are dead
and infested and the remainder of the
tree is living, to cut out and burn the
infested top and thus save the lower part
of the tree. The broods can be destroyed without loss of the wood by
utilizing it for fuel within the time
specified, or, if it is desired for other
purposes, the bark can be removed and
burned or the logs placed in water until
the insects are all dead.
The practical application of this method of cutting and burning the infested
trees was made by the commissioner of
parks and boulevards of Detroit, Mich.,
on Belle Isle Park, in May, 1903. A Fm. 29.—Exit holes in bark of hickory tree rom which broods of the
great many hickories on the island were
hickory bark-beetle have emerged.
(Original.)
infested, and all were threatened with
destruction by this insect. Upon request of the commissioner,
addressed to the Department of Agriculture, investigations were made
by the writer, who recommended that the infested trees be cut and
burned before the broods of the beetles commenced to emerge. This
plan was promptly adopted, and the cutting and burning of the
infested trees was so thorough that no evidence of the destructive
work of the beetle on the remaining trees has since been observed.
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BARK-BEETLE INJURIES TO OAK TREES.

Different kinds of oaks, of sizes ranging from a few inches in
diameter to large trees, are frequently found in the woods dying or
recently dead, with no evidence of external injury. If, upon removing the bark from a place on the trunk some 4 or 5 feet above the
base of one of these trees, the inner surface is found to be grooved
with great numbers of minute transverse burrows, similar to fig. 30, b,
which are also faintly marked on
the surface of the wood, it is the
work of the oak-destroying barkbeetle (Pityophthorus pruinosus
Eichh.).
This is an exceedingly small
dark-brown or nearly black beetle,
less than 2 millimeters (0.08 of an
inch) in length, which, notwithstanding its small size, sometimes
occurs in such vast numbers that
large oak trees are attacked and
killed by it in a few weeks. It
passes the winter in the adult and
larval stage in the inner bark of
trees and limbs where it bred the
previous summer. It commences
to fly early in the spring, and pre
fern to enter the bark of trees recently felled or injured by storm
or other causes. It also enters the
bark of large and small branches
recently broken or cut from living
trees. In the inner hark of these
the parent adults excavate short
double transverse primary galleries, from which the broods of
Fm. 30.—Brood galleries of the oak bark-beetle, young larvae excavate long lateral
showing character of primary gallery at b;
mines (fig. 30), up and down,
larval or brood mines at a.
through the inner bark, and follo wing the bark fibers in such a way that they are difficult to recognize.
Enormous numbers of these brood galleries are often found within a
small area of bark. When a large number of trees and branches are
infested the swarms of beetles of the first generation will emerge later in
the summer, and if they fail to find sufficient felled and injured trees in
the right condition to attract them, they will concentrate their attack on a
few living trees, which soon perish. The leaves of such trees will first
fade, then turn brown, and remain on the branches until the next spring.
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METHODS OF CONTROL.

If the trees die late in the summer the broods of the beetles will
remain in the bark over winter, and can easily be destroyed by felling
the trees, removing the, bark from the trunks, and burning the
branches. The removal of the bark in the winter is sufficient to kill
the broods, but it is easier to burn the branches than to remove the
bark from them. This work can be done at any time between
September and the following March. If the trees die earlier in the

Fin. 31.—Brood galleries of the cherry bark-beetle, showing character
of primary galleries and larval mines. (Original.)

season it will be best to fell them and treat as above as soon as the
leaves commence to die, in order to prevent the development and
emerging of a possible second generation before winter.
It is also important, especially in farmers' woodlots, to have all tops
and branches from oak trees felled during the winter, piled and
burned between the 1st of May and the 1st of June. This will allow
the spring brood to commence operations in the bark of such material
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before it is burned. All infested tops and branches of summer cuttings
should be destroyed, and the bark removed from infested logs during the winter. Therefore, clean forest management and the prompt
felling and removal of the bark from dying trees will serve to prevent
serious harm from this insect.
BARK-BEETLE INJURIES TO OTHER TREES.

The wild cherry is sometimes killed or seriously injured by the
cherry bark-beetle (Phlaoplithorus liminaris Harris), but this insect
rarely attacks perfectly healthy trees, although it is capable of doing
so. The ornamental double transverse gallery of this beetle in the
inner bark and grooves of the surface of the wood will be easily
recognized by the characteristic form, as shown in fig. 31, although
they are seldom found so perfect.
The paper birch and other birches of the north woods and higher
Allegheny Mom-Itains are sometimes
111,1,'1101+
I
I
II
killed by the birch
111
bark-beetle (Dryo-

cat e s eic4hoffi,
Hopk.). Trees
slightly injured by
fire, which would
other wise recover,
often die from the
attack of this insect,
yet in such trees
1 11,110
1111+
' II I
1011
they breed in such
FIG. 32.—Work of the birch bark-beetle: primary galleries and larval
numbers as to attack
mines in bark. (Original.)
living ones and kill
them. The galleries made by this beetle and its larvae in the inner
bark (fig. 32) differ from the preceding in having no regular form, but
penetrate in all directions from the main entrance and the irregular
primary galleries.
The hackberry bark-beetle (Scolytus muticus Say), the elm barkbeetle (Bylastinus rufipes Eichh.), the mulberry bark-beetle (Phlwoph,
Maras frontaUs Oliv.), the ash bark-beetle (1Ifeliobius aculeatus Say —
fig. 33), and a number of others of this class of beetles, are sometimes
quite injurious, but more often are secondary enemies which attack
only injured trees and prevent their recovery.
OAKS, CHESTNUT, BIRCHES, AND POPLARS KILLED BY BARK-BORING GRUBS.

There has been a great mortality among the oaks and chestnut of
the Appalachian region which has been going on for many years. No
such large bodies of timber have been killed in any one year as to
attract special attention, but scattering trees all through the forest die
every year. In some of the southern sections nearly all of the larger
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chestnut trees on thousands of square miles have died, and in other
sections the oaks have died to an alarming extent.
Upon investigation in different sections of the country it was found
that the oak-destroying bark-borer, or two-lined chestnut borer
(AgriNs bilineatus Web.), is directly associated with the causes of the
death of the trees.
The adult of this destructive enemy of the oak and chestnut is a
slender blue-black beetle with a faint yellow line along the middle of
each wing cover. The larva is a long, slender, flat-headed grub, which,
upon hatching from the egg deposited in the outer bark, burrows in
the inner bark, through which it extends long tortuous or zigzag
mines (Pl. XXXIX, fig. 1). When it occurs in numbers in a tree the
inner bark is killed and the tree rapidly dies. The leaves first fade,
and then dry up and remain on the twigs for
some weeks or months
afterwards. The insect
passes the winter in the
larval stage in the outer
portion of the inner bark,
where in the spring it
transforms to the adult.
The beetles commence to
emerge in May and June.
They deposit their eggs
in the outer bark of living trees, on stumps of
recently felled oak and
].
chestnut, in trees struck
110
,16,
L
F/G. 33.—Brood galleries of the ash bark-beetle in surface
by lightning or injured
of ash wood. (Original.)
from other causes. They
breed in great numbers in the bark of stumps and injured trees, and
by this means are enabled to multiply sufficiently to attack and kill
living trees.
METHODS OF CONTROL.

There is evidently only a single generation of this insect annually,
and this fact, together with its habit of breeding in the bark of stumps
and injured trees, and in those killed by it, together with its habit of
transforming in the outer bark, suggests a practical method of control.
All infested stumps and dying and recently dead trees should be located
before the beginning of winter, or by the 1st of November, in order
that the infested bark may be removed from the trunks and stumps
and burned before the 1st of April.
Trees struck by lightning in May and June furnish favorable
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conditions for the multiplication and destructive ravages of the twolined chestnut borer; therefore all such trees, together with those dying
from insect attack, should be felled during the summer or the winter
following, and the bark removed and burned. Very often such trees
can be utilized for fuel, so that nothing is lost in the operation.
The birches, aspens, cottonwoods, and balm-of-gileads are killed or
seriously injured by other species of Agrilus, which have habits similar
to those of the oak-destroying bark-borer, hence require the same
treatment.
The work of these insects has been observed in the birches, aspens,

a

b, mine grooved in
FIG. 34.—Mines of a destructive bark-borer: a, healed-over mine in cottonwood;
surface of wood. (Original.)

and cottonwoods from Maine to West Virginia, and westward to
northern Idaho and northern New Mexico.
The curious embossed effect on the surface of the wood (fig. 34, a), on
trees which have been infested or killed by one of these bark-borers,
is the result of healed-over grooves made by the larvae in the outer
layers of wood beneath the bark (fig. 34, b) when the trees were living
and growing. Therefore, these healed wounds furnish conclusive
evidence that the trees are attacked while living. The long winding
burrows beneath the bark, as shown in Pl. XXXIX, fig. 2, show how
the trees are easily girdled and killed when thickly infested.
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INSECT INJURIES TO THE WOOD OF LIVING TREES.

The class of injuries to the wood of living trees known as pinholes
and wormholes cause an enormous loss of the best hardwood timber.
Indeed the loss from this cause is perhaps far greater in the aggregate
than that resulting from the work of the bark-borers already mentioned. Trees dying or dead from the work of bark-borers are conspicuous and thus attract attention, while that of the wood-borers is
obscure and seldom noticed until the trees are closely examined or
felled. Indeed, hundreds of generations of one of this class of enemies
may breed in and emerge from a tree during its life, and the heartwood
of the trunk be rendered worthless for commercial purposes, yet the
tree may continue to live and grow and show littlo or no outward
indication of damage.
PINHOLE INJURIES IN OAK WOOD.

One of the most destructive of this class of enemies of hardwood
forest trees is the oak timber-worm (Eupsalis minuta). This is a
slender whitish worm, or grub, full-grown
examples of which are less than an inch long
and one-sixteenth of an inch or less in
diameter toward the middle of the body,
while the segments toward the head are
!).t"
enlarged to twice this diameter. The adult
is a slender reddish snout-beetle, with black
markings, varying in length from 10 to 15
millimeters (0.4 to 0.6 inch). The beetles
appear on the wing in April and May, and
are found through the spring and summer
months on or about fresh or old wounds on
living trees. They deposit their eggs in the
surface and edges of these wounds, and the
minute young lary bore, at first, almost
invisible holes directly into the wood.
These burrows are enlarged and extended
'.[ ti
in all directions through the heartwood until Fm. 35.—Pinholes in oak—work
of the oak timber - worm.
the larvae have attained their full growth.
(Adapted from author's illustration.)
They then transform to adults within their
burrows, to emerge the next spring or summer and repeat the process in
the same wounds, or in the wood of dead standing trees and the stumps
and logs of felled ones. Thus, an ax wound in the side of a large,
sound, and healthy tree may result in an attack by this insect, and in
a few years the entire heartwood of 3 or 4 feet of the trunk is perforated with the so-called pinhole defects (fig. 35). Slight wounds by lightning may, in a like manner, result in the wood of the entire trunk
being thus rendered worthless for stave timber or first-class lumber.

;Iv!
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This insect breeds in great numbers in the trunks of old dead trees
and in the stumps and logs of felled ones, and is ever ready to attack
living trees wherever a slight wound in
the bark offers an opportunity. It will
also attack freshly split stave bolts, heavy
41
unseasoned lumber, squared timber, and
111.
' the like, and cause serious damage.
The losses occasioned by the oak timberLlli I
worm are enormous. The finest old trees
of the forest are often found by the lumbermen so injured that they are either
left standing or after being felled are left
1 1 \ in the woods. Saw logs which appear to
1
I be sound at the ends are often found so
1
dr I) damaged in the middle that they must be
[11 ,
discarded or worked into cheap lumber
and culls. Therefore, the losses fall on
' 4 4I
' I 0 ' the owner of the forest and the manufacFIG. 36.—Wormholes in chestnut—work turer of the crude products, while the
of the chestnut timber-worm. (Adapt- consumer loses in the extra high prices
ed from author's illustration.)
he must pay for clear lumber. Nothing
can be done toward remedying the damage already done to standing
and felled timber, but the insect's habit
of breeding in dead standing and felled
oak trees and old logs in the forests and
of entering ax and other wounds in
living trees, suggests the importance of
clearing out and burning all such waste
material whenever practicable, and of
avoiding as far as possible all unnecessary wounds to living trees. Indeed,
the disposal of all prolific sources of
trouble from this insect will always be
an important feature in the management of American hardwood forests
and farmers' woodlots.
IF

II
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PINHOLE AND WORMHOLE INJURIES TO CHESTNUT
WOOD.

Wormholes in chestnut wood are such
a common defect that no one who has
had anything to do with this kind of
37.—Wormholes in red oak—work
of the oak carpenter-worm. (Adapted
wood can have failed to notice them.
Indeed, scarcely a chestnut tree of any from photograph.)
size can be found in the Eastern hardwood forests the wood of which
does not show more or less injury of this kind, while that of nearly
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all old trees is thickly perforated. This common defect (see fig. 36)
is the work of the chestnut timber-worm (Lymexylon sericeuin Harr.).
CHARACTERISTICS OF THE CHESTNUT TIMBER-WORM.

The chestnut timber-worm is a curious, yellowish-white, slender
larva, full-grown examples of which are about an inch long. It has a
hood-like enlargement just back of the head, and the opposite end of
the body is armed with a horny, dark-brown, gouge-like segment, with
toothed edges. The adult is a dark-brown, elongate, subcylindrical
beetle, densely clothed
ir p
with fine silky hairs. Individuals vary from 10 to
15 millimeters (0.4 to 0.6
inch) in length.
The habits of this insect
are quite similar to those"
of the oak timber-worm in
breeding in the wood of
dead and felled trees and
infesting wounds in the
wood of living ones. It
also enters the living trees
at the base of dead or broken limbs, and through
small or large knot holes
in the trunk. Very little
is known of the life history except that the adults
develop and emerge about
the time the chestnut is in
bloom. It is probable that
the larva lives several
years in its burrow before
1
transforming to the adult, 1■11111:Iiii',
FIG 38.—Work of the Columbian timber-beetle: Black holes
which would account in
and "grease spots " in white oak. (Original.
part for the scarcity of the
insects in collections. The common occurrence of its work is explained
by the fact that the holes in the wood of old trees may represent the
work of many generations during two or three centuries.
METHODS OF PREVENTING LOSSES.

In addition to clean forest management and other methods of combating
the oak timber-worm, which are just as applicable to this pest, it is important to clean out the old trees and encourage the growth of thrifty young
ones, which are less liable to attack, and to cut these for poles or lumber as soon as they reach a sufficient diameter to be profitably handled.
27655-04
2
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The extensive development within recent years of the industry of
manufacturing tannin extract from chestnut wood has made a market

FIG. 39.—Work of the Columbian timber-beetle: "Steamboats" in quartered or split white oak
(Adapted from author's illustration.)

for a large quantity of " wormy " chestnut wood in some sections of
the country. Indeed, it is said that the wood which is badly perforated with the wormholes is just
as good for the purpose as the
uninjured, if not better.
CARPENTER-WORM INJURIES TO OAK
AND LOCUST.

The very large oblong wormholes (fig. 37) commonly met
with in the heartwood of red
oak and other oak trees, and
also in that of the black or yellow locust, is usually the work
of the so-called carpenter worm
(Prionoxystus robiniw Peck).
The larvae are large white and
pink caterpillars which hatch
from eggs deposited by stoutbodied, short-winged, gray
moths. The caterpillars often
attain a length of 3 inches and
a diameter of over half an
inch. The holes made by them
through the heartwood of the
best part of the trunk are sometimes 1 inches in diameter one
way by three-fourths of an inch
the other, thus causing serious
damage to the wood. These,
with other large wood-boring
FIG. 40.—Work of the Columbian timber-beetle in
tulip wood—" calico poplar." (Original from
grubs of beetles, sometimes
photograph.)
infest the top part of the trunk
and larger branches of oak trees, where their continued work results
first in the dead and so-called "stag-horn" top, and subsequently in
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broken, decayed, and worthless trunks. The great number of "staghorn " tops of the older oak trees in our forests everywhere give evidence of the destructive work of this class of heartwood borers.
METHODS OF CONTROL.

The only method we have to suggest for combating this insect is to
fell and utilize all matured timber that shows the slightest, indication
of diseased conditions of the top, and clean up and burn such parts as
show evidence of being infested.
WORK OF THE COLUMBIAN TIMBER-BEETLE.

One of the commonest wormhole defects in white oak, rock oak,
beech, and tulip (" whitewood " or " yellow poplar") is one known to
the lumber trade,as grease
spots, patch-worm, or black
holes (fig. 38), steamboats
(fig. 39), etc., caused by the
Columbian timber-beetle

(Corthylus c olumb ian us
Hopk.).
CHARACTER OF THE WORK.

The characteristic features
of the wormhole defect,
which will enable it to be
readily recognized in oak
and beech, are transverse
series•of two or more black
holes about the size of the
lead in an ordinary lead pen- FIG. 41.—Work of Columbian timber-beetle: End of log,
showing evidence of serious damage, and how the
cil, with a streak of stained brood galleries made in the sapwood are covered by
wood extending with the subsequent growths of wood. (Adapted from author's
illustration.)
grain 2 or 3 or more inches
each side (as in fig. 38). In quarter-sawed oak or split or sawed
staves, a short longitudinal section of one of these black holes is seen
attended by the stained streak on one side of a thick or curly growth
or grain (fig. 39). It is this form which is called steamboats. In
whitewood or yellow poplar the black holes are attended by very long
black, greenish, or bluish streaks, sometimes 5 or 6 feet long. When
this is common in the lumber it is called calico poplar. Fig. 40 represents the characteristic appearance of this defect greatly reduced.
The appearance of the defect in the end of a log is represented in
fig. 41, and in the sapwood of a living tree in fig. 42.
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The beetle which is responsible for this defect and the resulting
losses to the lumber interests of this country, amounting to millions
of dollars, attacks the sapwood of the young,,
living, healthy tree, in which the adults
excavate their brood galleries (fig. 43) and
deposit their eggs. These hatch and develop into beetles, and emerge within one
year. The next year the operation is repeated in another place in the same tree,
and so on for hundreds of years, or as long
as the tree lives, so that the galleries exca-.
vated in different years and period's occupy
their respective positions in the heartwood:
and sapwood of the full-grown and old tree,
as shown in fig. 41.
Nearly all the damage by this insect, as
affecting the best part of the trees, was
done 50, 100, 200, or, in some cases, as
noted in an old tulip tree, over 400 years
ago. The age of each gallery observed in
the end of the log is easily determined by
counting the number of annual layers of
iL
wood between the old healed-over entrance
FIG. 42.—Work of Columbian timberbeetle in sapwood of living tree, to the galleries and the bark.
(Original from photograph.)
Within recent years, examples of the spe.
cies which do this work have been
a
exceedingly scarce; consequently
but little evidence of its work can
now be found in the sapwood and
outer heartwood of living trees.
Therefore, there is no remedy for
the old work, and probably no
need of trying to combat an insect which is apparently becoming
43. —Brood gallery of Columbian timberextinct. The only thing to do in FIG.
beetle in sapwood of white oak: A, inner bark;
B, sapwood; C, heartwood; brood chama case of this kind is to fell and
ber. (Adapted from author's illustration. )
utilize to the best advantage the
injured trees, and thus give the younger uninjured trees a better
opportunity for rapid growth.

