INJURIES TO FOREST TREES BY FLAT-HEADED BORERS.
By H. E. BuEKE,
Expert and Agent, Forest Insect Investigations, Bureau of Entomology.
INTRODUCTION.

It has been estimated by good authority « that injury to forest trees
by insects causes the people of the United States an annual loss of
$100,000,000. This enormous loss is caused by many groups of insects, among which a few stand out as particularly destructive. One
of these is composed of the so-called flat-headed bark and wood
borers, or grubs, which are immature stages of a family of beetles
technically known as Buprestidse.
FLAT-HEADED BORERS.

Flat-headed borers are called so because of the greatly enlarged
and flattened first, or prothoracic, segment, which gives them their
characteristic appearance. This segment almost completely engulfs
the true head and is usually taken for it, hence the name flat-headed
or hammer-headed. All flat-headed borers are miners in the tissues
of living, dying, or dead plants. Some mine the leaves, some the
bark, some the sapwood, and some the heartwood of trees. Others
live in herbaceous plants. Each starts as an egg laid on the host
plant by a female beetle, hatches into a larva or borer, feeds on the
plant tissues and grows to full size, changes into a resting stage or
pupa, and then transforms to a beetle. The larval, or borer, «^tage,
usually met with in dying trees, is the destructive one and therefore the most important from an economic standpoint.
ECONOMIC IMPORTANCE.

Flat-headed borers injurious to forest trees are of two principal
classes—^those which destroy the vital part of the tree, the bark, and
cause its death, and those which damage or destroy its principal product, the timber.
The bark borers have, at one time and another, caused the death of a
large number of trees in the forests of the United States. The dying
» See " Catalogue Exhibits of Insect Enemies of Forests and Forest Products,"
etc., Bui. 48, Bur. Ent., U. S. Dept. Agr., 1904.
399

400

YEAHBOOK OF THE DEPABTMENT OF AGRICULTURE.

chestnut of the Appalachian region and the birches of the Northern
and Eastern States are evidences of the fact that they are still actively
at their pernicious work.
The wood borers, such as the destructive wood borers of the cypress,
western red cedar, and pine, are probably of even greater economic
importance than the bark borers, for they mine the sapwood and
heartwood of many living, dying, and dead trees, and either ruin it
completely or damage it so that it can not be used for the higher
grade products.
CHARACTEB OF WOBK.

The borer work or injury consists of a flattened, oval, gradually
enlarging, more or less tortuously winding mine or wormhole, which,
when completed, widens out into an elongate-oval pupal cell. This
cell connects with the outer surface by a short, oval exit hole. The
mine has its surface marked by fine, transverse, crescentic lines and
is usually tightly packed with sawdust-like borings and pellets of
woody excrement. The pupal cell and exit hole are usually empty,
except when occupied by the insect. The injury may be entirely in
the bark, entirely in the wood, or, as is usually the case, in both
bark and wood.
LIFE HISTORY.

In general the life history is as follows: The female lays an egg
in a crevice in the bark or under the bark at the edge of a wound.
The egg soon hatches into a borer or larva, which mines the inner
bark or wood until it reaches maturity. It then forms a pupal cell
in the bark or wood, in which it pupates and transforms to the
adult. The adult excavates an exit hole from the pupal cell to the
outer surface and emerges. After emergence it usually feeds on
the foliage of some plant, sometimes that of the host plant, but
often that of some other, before it becomes sexually mature and
mates. If it is a female, it then completes the life cycle by egg
laying, thus starting a new generation. Mating and egg laying over,
the life work is completed and death soon follows.
SEASONAL

HISTORY.

The egg is laid in the spring or summer and the borer hatching
from it feeds until the following fall, or the second fall, before it
reaches maturity. It then either rests over the winter in the larval
stage and pupates and transforms to the adult the following spring ;
or it pupates in the fall, rests over the winter in the pupal stage, and
transforms to the adult in the spring; or it pupates and transforms
to the adult in the fall and rests over the winter in the adult stage.
In practically all cases it emerges in the spring or summer following
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the pupation and the transformation to the adult. Feeding begins
soon after emergence ; and mating, egg laying, and death soon follow,
the whole being completed before the end of summer.
INJURIES BY FLAT-HEADED BARK-BORERS.

The flat-headed bark-borers kill the trees by boring through the
vital layer of inner bark and outer wood until their winding mines
completely encircle the trunk. This girdles the tree and causes its
death by stopping the circulation of the sap. They also injure the
timber by causing serious " gum spot " defects to form in the wood
of trees that recover from their attacks. These defects are the
healed-over borer mines.
THE TWO-LINED CHESTNUT BOREB.

{Agrilus Mlineatus Weber.)

During the past twenty years many of the finest chestnut trees in
the eastern United States have died. The trouble has been particularly bad throughout the Eastern Appalachians, especially in Maryland, Virginia, and North Carolina. It has also been reported from
the District of Columbia, Georgia, West Virginia, Illinois, Wisconsin,
and Michigan.
One cause of the trouble is an injury (fig. 25) made by a worm or
grub which excavates a winding mine 6 to 10 inches long in the inner
bark and outer wood of the main trunk and larger branches. This
mine winds tortuously back and forth and up and down through
the bark and outer wood until, with a number of similar mines, it
completely girdles the tree and causes its death.
The grub (fig. 25) is slender, flattened, and milk-white or yellowish-white in color. It has a broad, flattened, head-like prothorax,
marked on both upper and lower surfaces by a single, median, brown
line. The head has dark-brown mouthparts and the opposite end of
the body is armed with a dark-brown, pincer-like tail fork. It is
about 22 mm.« long and 3 mm. broad. It lives in the bark about a
year, changing in the spring or early summer into an elongate, subcylindrical, two-striped, dull black or brownish-black beetle (fig. 25).
The beetle varies from 6 to 10 mm. in length and from 2 to 3 mm. in
breadth. The stripes, which are golden yellow in color, mark the
sides of the pronotum and form a submedian longitudinal line on
each wing cover. Sometimes they are quite faint, especially on the
wing covers. The beetle emerges in May or June, mates, and goes
to a weakened or a healthy tree to deposit its eggs and spread the destruction.
The methods of controlling the ravages of this insect are strictly
preventive. Practically nothing can be done to save trees that are
a 1 mm. == ^V iiicli^.
1962Î—YBB 1909
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once attacked, for the damage is nearly always completed before there
are any outward indications of injury. All of the energies should
be directed toward preserving the trees that are still healthy and uninjured. As the trees that are dead, dying, or weakened from disease,
insect attack, fire, storm, or any other cause usually furnish the proper
conditions for the development of large broods of the destructive

25.—Work of the two-Uned chestnut borer {Agrilua Mlineatus Weber : Section of
wood of the main trunk of a dead chestnut, showing larval mines on the outer surface.
Three-fifths natural size. Adult, natural size ; larva, three-fifths natural size. (Original.)

FIG.

insects, which emerge and attack the living trees, all such trees should
be felled as soon as noticed, or at least before the 1st of May, and
the bark, including that of the stumps and branches, removed and
burned. The wood may be used for lumber or fuel.
Any felled or sawn chestnut timber or cord wood, with the bark on,
lying in the immediate neighborhood and found to be infested^ should
be treated likewise. This will kill the broods and prevent a successful
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attack on the remaining healthy trees. The oak and beech are also
attacked by this insect and should be
watched along with the chestnut. In
fact, in some localities the pest is as
active an enemy of the oak as it is of
the chestnut.*»
THE BKONZE BIRCH BORER.

{Agrilus anxius Gory.)

Birches, poplars, cottonwoods, balmof-gileads, and aspens in many parts of
the United States are dying from injury caused by an insect (fig. 26) which
is quite similar to that which is killing
the chestnut in the Eastern States.
This is particularly bad among the
imported birches in the parks of cities
in the Northern and Eastern States,
but it also does considerable damage
to the aspen, cottonwood, and western
birch in the Rocky Mountain States.
As with the chestnut trouble, the
borer responsible for this damage is a
creamy white grub or larva (fig. 26)
which mines the inner bark and outer
wood of the tree until the circulation is
cut off and death results. The species
is a near relative of the chestnut borer
and the larva resembles it very closely.
It sometimes grows a little larger,
reaching a length of 28 mm. It
changes to a slender, olive-bronze beetle
(fig. 26), 7 to 10 mm. long, which
emerges in May or June.
The method of control is the same as
that recommended for the chestnut
borer.^
« See " The Two-Lined Chestnut Borer,"
Cir. 24, Bur. Ent. ; "Insect Injuries to
Hardwood Forest Trees," Yearbook, 1903,
p. 313.
^ See "A Destructive Borer Enemy of Birch
Trees," Bui. 18, Bur. Ent.; "Insect Injuries
to Hardwood Forest Trees," Yearbook, 1903,
p. 313.

26.—Work of the bronze birch
borer {Agrilus anœius Gory). Section of wood of main trunk of dj'ing aspen, showing : a. Commencement of the larval mine in the outer
surface ; hj main portion of larval
mine ; c^pupalcell in wood ; d^adult
exit hole ; c, old larval mine healed
over by new growth. One-third natural size. Adult, natural size ; larva,
one-half natural size. (Original.)

FIG.
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THE FLAT-HEADED WESTERN HEMLOCK BARK-BORER.

(Mclanopltila drumniondi Kirby.)

Healthy, injured, dying, and dead larch, fir, spruce, hemlock, Douglas fir, and pine in the Rocky Mountain and Pacific States are often
attacked by a flat-headed borer which excavates shallow winding
mines (fig. 27) 6 to 12 inches long by one-fourth to one-half inch
wide, through the inner layers of the bark of the main trunk. Many
trees are killed or seriously weakened by this attack and many others

27.—Work of the flat-headed western hemlock bark-borer {Melanophila drummondi
Kirby) : a. Section of hemlock wood showing larval mines on outer surface ; h, section of
hemlock bark showing same mines in inner surface ; c, entrance to pupal cell in bark.
One-half natural size. Adult, four-fifths natural size; larva, natural size. (Original.)

FIG.

have serious " gum-spot " defects formed in the wood when the
wounds caused by the mines heal over.
The borer (fig. 27) or larva differs to some extent from the chestnut borer and the birch borer. It has the same broad, flat, head-like
thorax, but it is not so slender and the tail fork is missing. -Then,
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too, the dorsal surface of the thorax is marked by a narrow inverted
V instead of the single median line. The mine in the inner bark is
shorter, broader, and less winding. The full-grown borer is about
23 mm. long arid 5 mm. wide. It passes the winter in the bark or
outer wood and changes in the spring into a beetle (fig. 27), which
emerges from the bark during the spring or early summer. The
beetle is from 7 to 12 mm. long and 3 to 5 mm. broad. It is rather
broad, brown or blackishbronze in color, and
usually has three short
ridges and three yellow
spots on each wing cover.
The methods of control
are practically the same as
with the chestnut borer.
If the forest is kept free
from injured, dying, dead,
and felled trees there will
be no breeding spots and
therefore no increase or
serious attacks of the destructive insects. Dying
trees found to be infested
with this borer should be
cut between October 1 and
April 1 of the year following and the bark should
be removed and burned.
If losses are caused by
the " gum-spot " defects
or injuries in the wood
they can be lessened or FIG. 28.—Work of the flat-headed eastern hemlock
bark-borer (Melanophila fuVooguttata Harr.) :
prevented by using the
Section of hemlock bark showing larval mines
in the inner portion. One-half natural size.
injured timber for conAdult, larva, natural size. (Original.)
struction or other purposes
where the injury is not detrimental.^
THE FLAT-HEADED EASTERN HEMLOCK BARK-BOBEB.

{Melanophila fvlvoguttata Harr.)
This species, w^hich is a close relative of the western hemlock barkborer, has caused the death of a large amount of hemlock timber
« See ** Preliminary Report on the Insect Enemies of Forests In the Northwest," Bui. 21, Bur. Ent. ; " On the Study of Forest Entomology in America,"
Bui. 37, Bur. Ent.
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throughout the Appalachian and Northeastern StatevS. It mines the
bark on living, injured, and dying trees (fig. 28) and kills them
outright or hastens their death. Both the larva and adult (fig. 28)
closely resemble the larva and adult of the western species. The
larvae have no recognizable differences, but the adult of the eastern species is without the ridges on the wing covers. The habits are
about the same and the methods of control the same.*
INJURIES BY FLAT-HEADED WOOD-BORERS.

The flat-headed wood-borers injure or destroy the timber by
mining the sapwood and heartwood of living, dying, and dead trees
until it is riddled with flattened, oval wormholes and is unfit for the
higher grade uses.
THE FLAT-HEADED BALD CYPREI^ SAPWOOD BOBEB.

(Actn^odera pulchella Hbst.)

Dying and dead bald cypresses in the Southern States often have
their sapwood riddled by flattened, oval, winding mines (fig. 29),
which are usually filled with small pellet-like borings and have their
surface marked by fine, wavy ridges. The trouble is worse in trees
that have been girdled or deadened several years and in those that
have been felled some time. As the common practice of the lumbermen in the southern forests is to " deaden " their trees for a year
or so before logging, this borer probably causes them considerable
loss.
The borer or larva (fig. 29) is milk-white in color and about 13
mm. long by 4 mm. broad at the widest part. The first segment is
broader than the others and rather short. It is marked on both
surfaces by a brownish median groove or line. There is no tail
fork. The change to adult is made in the wood in the spring and
the emergence takes place in early summer. The adult (fig. 29) is
a blackish or blue-black beetle, 9 to 10 mm. long by 3 to 4 mm.
broad, with the posterior angles of the thorax and the wing covers
marked by large patches or bands of waxy yellow.
To prevent and offset the injuries caused by this insect several
methods of control are available. If the forest could be kept clear
of dead and dying trees and of felled trees and their stumps, which
afford ideal breeding spots for the development and spread of new
broods, the trouble could be easily controlled. Such trees might be
used for fuel or they could be piled with the limbs and tops and
burned. If trees must be deadened in the lumbering operations, the
" deadening " should be done at a time of the year when the sap
» See " On the Study of Forest Entomology in America," Bui. 37, Bur. Ent.
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is not actively flowing or, in other words, when it is down. October,
November, and December would probably be the best months for
this. If the timber has to be felled and left in the woods for a
time, the felling should be done during the
same months and the logs should be barked
and left so that they will dry quickly, which
makes them distasteful to the sapwood
borer, heartwood borers, pinworms, and
other insects. If the timber is found to be
newly infested while standing, or on felling, the most practical remedy is to cut it
into logs at once and place the logs in a
pond or stream so that the larvae will be
destroyed and further damage prevented.
If the damage has already been done before
the lumberman has noticed the injury,
which is usually the case, much loss can
often be prevented by utilizing the damaged
stuff to the best advantage. It may be used
for poles, posts, planking, sills, small construction timbers, or other purposes where
the wormholes are not particularly detrimental, but not for cooperage, shipbuilding,
¡shingles, doors, finishing, cabinetmaking, or
furniture, where clear stuff is desired, or
the loss is apt to be severe, both in the poor
quality of the product and in the extra
labor taken to produce it.
Shade and ornamental trees may be protected from the ravages of this and other
flat-headed borers by good culture. The
trees should be carefully cultivated and FIG. 29.—Work of the flatheaded bald cypress sapfertilized and protected from injury. All
wood borer {Acmœodera
pulohellaH.hat.) : Section of
dead limbs and dead spots on the trunk
wood showing larra! mines
should be carefully cut out and the wounds
on the surface and in the
sapwood. One-third natusterilized and protected by painting with
ral size.
Adult, larva,
coal tar, or, better still, coal-tar creosote.
slightly enlarged. (Original.)
A vigorous, healthy tree is rarely attacked
by borers, and a sickly one is of little use as an ornament or for
shade and should be destroyed before it communicates its ailments
to its neighbors.®
<» See " Catalogue Exhibits of Insect Enemies of Forests and Forest Products," etc., Bui. 48, Bur. Ent., U. S. Dept. Agr. ; " Diseases of Ornamental
Trees,*' Yearbook 1907 ; " Diseases of Deciduous Forest Trees," Bui. 149, Bur.
Plant Ind.
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THE FLAT-HEADED BALD CYPRESS IIEARTWOOD BORKR.

(Trachykele Iccontei Gory.)

Besides the sapwood borer, the bald cypress is attacked by another
flat-headed borer which mines the wood of dead and dying trees.
This species excavates mines (fig. 30,
a, a, Ö, &, c?), which can hardly be told
from those of the sapwood borer, being only slightly shallower. It has
been found from Virginia to Louisiana
and may cause more loss than the first
species, for it is apt to mine the heartwood as well as the sapwood.
The heart wood borer (fig. 30) can
be easily distinguished from the sapwood borer. The larva, when full
grown, is nearly twice as long and
broader, being about 25 mm. long by
7 mm. broad. It is also flatter. The
first thoracic segment is proportionately longer and broader and is marked
on the dorsal surface by an inverted V
instead of a single median line. The
adult (fig. 30) is also larger, being from
12 to 14 mm. long by 4 to 5 mm. broad.
It is also different in color, being a
medium to dark ashy bronze marked
with black velvety spots. It emerges
in the spring.
The methods of control are the same
as those recommended for the sapwood
borer.
THE FLAT-HEADED BIG TREE HEARTWOOD
BORER.

30.—Work of the flat-headed
bald cypress heartwood borer
(Trachykele lecontei Gory). Section of trunk of felled tree : a, a,
a. Cross sections of larval mines
in wood ; bj longitudinal section
of mine ; c, tangential section of
same ; d, pupal cell in wood ; e^
€, adult exit hole in wood and
bark.
One-third natural size.
Adult, natural size ; larva, threefifths natural sizo. (Original.)

FIG.

(Trachykele opulenta Fall.)

Although the famous big trees of
California are exceptionally free from
injurious insect enemies, there are a
few that do attack them. One of these
is a close relative of the bald cypress
heartwood borer. It excavates long,
winding mines (fig. 31, «, 6, c)^ under
the bark and through the sapwood and heartwood of living, dying,
and dead trees. One young tree, 12 inches in diameter, found by
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the writer in the Mariposa Grove, had most of its wood completely
riddled by successive broods of larvae and seemed to have been
killed by the attack of this species. The insect is reported from
all of the Pacific States and attacks the incense cedar and probably other cedars as Avell as the
big tree.
The larva (fig. 31) closely resembles that of the bald cypress
heartwood borer. It varies from
25 to 31 mm. in length, is 6 mm.
broad, creamy white in color, and
has a similar inverted V-shaped
marking on the dorsal surface of
the thorax. The adult (fig. 31) is
a beautiful velvety green beetle
about 12 mm. long by 5 mm.
broad. The wing covers are
marked with some regular rows
of black velvety patches and the
entire surface is finely punctured.
The emergence takes place in the
early summer.
The methods of control are the
same as those recommended for
the cypress sapwood borer, the
utilization of the injured stuff
being especially recommended.
THE FLAT-HEADED WESTERN CEDAE
HEABTWOOD BORER.

(Trachykele Vlondeli Mars.)

One of the most injurious of
the flat-headed borers is the
western cedar heartwood borer.. FIG. 31.—Work of flat-headed big tree heartwood borer {Trachykele opulenta Fall).
This close relative of the bald
Section of trunk of small tree : a, Mines
cypress heartwood borer and of
of smaller larvae in wood ; 1), mines of
larger larvae in wood ; c, mines of larger
the big-tree heartwood borer has
larvae in outer surface of wood ; dj pupal
seriously injured the timber of
cell in wood ; e, e, adult exit holes in wood
and bark. Two-fifths natural size. Adult,
many of the finest standing trees
larva, two-thirds natural size. (Original.)
of the western red cedar in certain localities in western Oregon and western Washington. One
supervisor of a Washington forest writes: "A very large part of
the cedar (in this forest) is worm-eaten," and, " the worm-eaten
trees are often green and apparently thrifty when the timber is
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SO full of holes (fig. 32) as to be of little value." An Oregon
shingle man sent in a number of shingles (fig. 33) from cedar
heartwood which were badly riddled by the ñattened oval wormholes, ' and reported a
large amount of timber
badly damaged.
The insect is also reported from California
and may attack other
species of cedar.
The full-grown larva
(fig. 32) is creamy white
in color, from 25 to 37
mm. long and 6 mm.
broad at the broadest
part. The V-shaped
marking on the dorsal
surface of the thorax is
a little broader than that
of the big-tree borer
and the abdomen is not
quite so slender. The
adult (fig. 32) is quite
similar to the adult
big-tree borer, but it
is larger, 18 mm. long
by 6 mm. broad, is of
a more golden color,
and has a strongly anFIG. 32.—Work of the flat-headed western cedar heartwood borer (TrachyJcele hlondeli Mars.). Section of
gulate
prothorax and
wood of main trunk of western red cedar : a,^a. Cross
a
long,
shiny golden
sections of larval mines ; h, 6, longitudinal sections of
same ; c, c, tangential sections of same. One-third
ridge
on
the front of
natural size. Adult, larva, one-half natural size.
the
head.
It emerges in
(Original.)
the spring.
The methods of control are the same as those recommended for the
cypress sap wood borer, the utilization of the injured timber probably
being the most practical under the present conditions.
THE FLAT-HEADED TURPENTINE HEARTWOOD BORER.

{Buprestis apricans Hbst.)

The longleaf pine of the Southern States, when boxed for turpentine, fire-scarred, or otherwise injured, has the sapwood and heart-
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wood so badly riddled by the mines of this borer that the trees are
often broken over by the wind. This shortens their activity as turpentine producers and also spoils portions of the timber for lumber.
One millman placed his loss from this source at 1 per cent totally
destroyed and 5 per cent reduced to the lower grades. Injured
loblolly pine is mined in a similar manner by this same species.
The mines (fig. 34, a, a^ a) are oval, 6 by 10 mm. in diameter,
and wind back and forth
through the sapwood and
deep into the heartwood
and back to the surface
again. They are usually
filled with a dense mass
of fine, pitchy borings,
except where they terminate near the surface of
the wood in the enlarged
pupal cell (fig. 34, b) and
exit hole (fig. 34, c).
The borer (fig. 34) is
about 37 mm. long by 9
mm. broad across the thorax, the plates of which
are roughened over their
entire surface. The dorsal
one is marked by a shorttrunked Y and the ventral
one has a deep median
groove which extends from FIG. 33.—Work of the flat-headed western cedar
heartwood borer {Trachykele hlondeli Mars.).
the posterior margin about
Western red cedar shingles badly damaged by the
larval mines ; a. Quarter-sawn shingle showing
half way to the anterior
both cross and longitudinal sections, c, d, of the
one. The color is creamy
larval mines ; 1), bastard-sawn shingle showing
same. One-third natural size. (Original.)
or dingy white. The adult
(fig. 34) is a large, brownish-bronze beetle with eight longitudinal rows of large punctures on each wing cover. It varies from 18 to 23 mm. long by
7 to 9 mm. broad. Emergence takes place during late winter and
spring.
For trees under ordinary forest conditions the usual methods of
control are recommended. For those boxed for turpentine it is
recommended that the boxing be done in the early fall, if possible.
Some operators say that the species attacks winter and spring
boxed trees, but not those boxed later. As the trees are in a continual state of injury from the operations, it will be difficult to
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prevent the insects from inflicting some damage, but it should be
lessened as much as possible by using improved forestry methods.«
THE GOLDEN BUPRESTIS.

(Buprestis aurulanta Linn.)

34.—Work of the flat-headed turpentine heartwood borer {Buprestis
apricans Hbst.). Section of longleaf pine wood : a, a, a^ Larval mines ;
h, pupal cell ; c, adult exit hole.
One-third natural size. Adult, twothirds natural size ; larva, one-half
natural size. (Original.)

FIG.

Yellow pine and Jeffrey pine in
the Rocky Mountain and Pacific
States are mined by this species as
the longleaf pine is mined by the
turpentine borer. Entrance is made
through wounds in the bark, and the
sapwood and heartwood of the timber
are mined ( fig. 35 ). Lightning-struck
trees are especially liable to attack.
The borer (fig. 35) is about 37 mm.
long by 10 mm. broad. The plates of
the thorax are roughened over most of
their surface. The dorsal is marked
by a Y which has a faint trunk. The
Y is surrounded by roughened areas
and has a smooth area between the
branches. The ventral plate has a
broad, roughened, median stripe and
a median groove which runs forward
about half way from the posterior
margin. The adult (fig. 35) is a
beautiful golden-green beetle with a
distinct, median, thoracic groove, and
has four ridges and coppery margins
on each wing cover. It varies from
14 to 19 mm. in length by 5 to 8 mm.
in breadth. Emergence takes place
in spring and early summer.
The usual methods of control are
recommended.

THE LARGE, FLAT-HEADED PINE HEARTWOOD BORER.

{Chalcophora virginiensis Dru.)

Besides the species already mentioned, the pines in the Eastern and
Southern States are attacked by a large, flat-headed borer that riddles
the sapwood and heartwood of the main trunk with large oval mines
until it is a mere shell and unfit for lumber. This injury has caused
«See "A New Method of Turpentine Orcharding," Bui. 40, Bur. Forestry,
X;. S. Dept. Agr.
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serious damage to the large white pine timber in West Virginia.
Trees are often found which have every appearance of being perfectly healthy, but on felling are found to be sound for a distance
of from 10 to 30 feet from the stump, and then nothing but a shell
for the next 10 to 20 feet. The injury appears to start from some
slight wound in the bark in which the eggs are deposited. The
larva? hatching from
the eggs mine into the
sapwood and heartwood until matured,
when they return toward the surface and
form their pupal cells
and exit holes just
beneath the surface.
The borer or larva
is the largest of the
flat-headed borers.
When full grown it
reaches a length of
50 mm. or more, with
a breadth across the
thorax of nearly 13
mm.
It is creamy
white or dingy white
in color. The plates
of the thorax are well
developed and roughened by interrupted
rows of dark, raised,
chitinous points or
ridges.
The dorsal
one is marked by a
FIG. 35.—Work of the golden buprestis (Buprestic aurudistinct dark Y and
Icnta L.). Chip from ax wound on trunk of dying
Jeffrey pine : a. Small larval mine ; &, large larval mine ;
the ventral one by a
Cj adult exit hole. One-half natural size. Adult, threedistinct, dark, median
fourths natural size ; larva, two-thirds natural size.
(Original.)
bisecting line. The
adult is a large, dark, bronze, elongate-oval beetle which varies from
23 to 30 mm. long by 8 to 10 mm. broad. The thorax is broader than
long, rounded, with a dark, shiny, elevated median line flanked
on either side by a rough, grayish groove. The wing covers are
marked with dark, shiny, irregular elevations and rough, grayish
depressions. Emergence takes place during the spring and early
summer.
The usual methods of control are recommended.
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YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.
THE FLAT-HEADED SYCAMORE HEABTWOOD BORER.

{Ghalcophora campestris Say.)

Injured, dying, and dead sycamore, beech, oak, and other
deciduous trees in the Eastern and Southern States have their
sapwood and heartwood mined by a
large, flat - headed
borer. The mines
(fig. 36, a) are broad,
flattened,
slightly
oval, and up to 9
mm. broad and 3
mm. deep.
They
usually start from
some wound in the
bark and wind back
and forth through
the sapwood and
heart wood until they
terminate in a large,
open pupal cell (fig.
36, &), usually near
the surface of the
wood. The cell
opens out to the surface by an oval exit
hole (fig. 36, G, d),
about 25 mm. long.
The mines are filled
with tightly packed
dust-like borings.
The borer (fig.
36) resembles the
pine heartwood
FIG. 36.—Work of the flat-headed sycamore heartwood borer borer somewhat.
It
{Ghalcophora campestris Say). Section of trunk of dead
is
a
little
more
slenbeech : a, Large larval mine in wood ; h, pupal cell in wood ;
c, adult exit hole in wood and bark ; d, adult exit hole in der, being 62 mm.
wood. One-half natural size. Adult, three-fourths natural
long by 9 mm. broad.
size ; larva, one-half natural size. (Original.)
The brownish elevations that roughen the thoracic plates are more like points than
ridges, and the marking on the dorsal plate is more like a V or
U than a Y. The ventral plate is marked by a similar median
bisecting line. The adult (fig. 36) is a large, grayish-bronze beetle,
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with a median groove on the thorax instead of a shiny ridge and
fine, raised, interrupted lines on the wing covers instead of shiny
raised areas. The wing covers are strongly serrate near the tip.
The length varies from 18 to 33 mm. and the breadth from 6 to 9 mm.
Emergence takes place in the spring, and the usual methods of
control are recommended.
CONCLUSIONS.

Flat-headed borers undoubtedly cause a large amount of damage
to the forest trees of the United States. Unlike damage by fire, this
damage is taking place in all localities, usually unnoticed, practically
every day in the year. Much of it can be prevented by the use of
methods of control recommended by expert forest entomologists.
Any evidence of serious injury by flat-headed borers should be reported, with specimens of the borer and its work, to an expert forest
entomologist. Specific advice can then be given as to methods
of control or a thorough investigation made if the trouble is something new.

