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Figure 219—Trypodendron betulae, [birch timber beetle]: A, adult; B, part of gallery with
cradles containing teneral adults; C, gallery system showing entrance tunnel, branched
galleries with numerous cradles (courtesy L. Abrahamson).
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water, and pignut hickories, but undoubted-
ly attacks other hickory species (Gagne and
Kearby 1979, Wood 1982).

Range. Vermont south to Florida and
west to Texas and Kansas (Bright 1968,
Wood 1982); probably occurs throughout
the natural range of hickories (Beal and
Massey 1945, Blackman 1922).

Description. Adult. Reddish brown,
cylindrical ambrosia beetle with head di-
rected downward and hidden from above by
pronotum (figure 220A) (Beal and Massey
1945, Bright 1968, Wood 1982). One of the
largest species of Xpleborus in North Ameri-
ca; females 3.9 to 4.5 mm long, males 2.3
to 2.6 mm long and somewhat lighter col-
ored. Pronotum slightly longer than wide,
broadly rounded in front, roughened on
anterior, and shiny and sparsely punctured
on posterior. Elytra slightly wider than
pronotum with sides parallel. Elytral declivi-
ty drops off abruptly and steeply and bears
four large acute teeth and several acute
granules. Egg. Oval, smooth, white, 0.9 mm
long by 0.4 mm wide (Gagne and Kearby
1979). Larva. White with amber head and
mandibles, legless, C-shaped body, 2.5 to
4.7 mm long. Pupa. Exarate, white.

Biology. This beetle overwinters in adult
stage in galleries of host trees. Hibernating
adults emerge and are attracted to new
susceptible host trees by their odors during
March and April (Beal and Massey 1945,
Chamberlin 1939, Gagne and Kearby 1979).
Most attacks are in the lower trunk. Male
beetles are rare in most populations.
Females bore through the bark and straight
into the wood. They often make cavelike

excavations at the end of the straight en-
trance tunnel from which unbranched
galleries radiate outward. This species does
not deposit eggs in niches or cradles as do
many scolytids, but lays them in groups of
1 to 16, mostly toward the ends of open
galleries about 1.5 cm long. Eggs hatch in
about 7 days. Larvae move freely in the
gallery system and feed on the ambrosial
fungi that grow on gallery walls; the fungus
is transmitted from host to host by adult
females. Larvae have three instars and
develop from eggs to adults in about
35 days. New adults either emerge and seek
new hosts or remain and extend the existing
gallery system. The second generation of
adults commences in early July, but most
attacks are in late July and early August.
There are two generations per year; second
generation adults do not emerge and seek
new hosts but overwinter in the galleries.
Injury and damage. Weakened and
dying trees are most susceptible, but this pest
occasionally attacks fresh-cut logs and
stumps (Beal and Massey 1945, Blackman
1922, Gagne and Kearby 1979). Trees under
attack by Scolytus quadrispinosus are par-
ticularly susceptible to infestation. Attacks
are common on the basal portion of the
trunk within 1.5 m of the ground and in but-
tress roots. Large trees generally sustain a
higher rate of infestation per unit area than
small trees. White frass in bark crevices usu-
ally is the first sign of beetle attack (figure
220B). Dissection reveals palmate or sim-
ple, branched gallery system (figure 220C
and D). Entrance tunnels extend straight
into the bole 1 to 3 cm then branch up to
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Figure 220—Xyleborus celsus, [hickory timber beetle]: A, adult; B, white frass on bark;
G, simple branched gallery; D, entrance tunnels, cavelike chamber, and palmate branching;
E, stained holes in lumber (A, specimen courtesy M. Roling).
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six times. At the end of the entrance tunnel,
beetles often make a cavelike excavation
from which unbranched galleries radiate in
a fanlike pattern in a single plane. Branch
galleries are usually simple, but some have
secondary branches and a few even anasto-
mose or rejoin. Galleries may extend to
depths of 6 cm or more. Those extended by
second-generation beetles are longer and
more complex. This insect causes rapid
deterioration of dying hickories. The black-
stained galleries degrade wood products
sawn from infested logs (figure 220E).

Control. Practices that keep trees
healthy and prevent §. guadrispinosus at-
tacks will largely eliminate problems with
X. celsus. Prompt harvesting and milling of
weakened trees and those infested by S.
quadrispinosus will minimize losses from
degrade by X. celsus (Beal and Massey
1945).

Xyleborus affinis Eichhoff
[oak-hickory ambrosia beetle]

Hosts. Oak, hickory, pecan, chestnut,
sweetgum, persimmon, locust, hackberry,
birch, mimosa, black cherry, cedar, bald-
cypress. More than 250 species of trees,
including hardwoods, palms, and a few
conifers. Oak, hickory, pecan, and sweet-
gum favored in the United States (Beal and
Massey 1945, Bright 1968, Wood 1982).

Range. Worldwide. Throughout the
eastern United States from Massachusetts
south to Florida and west to Michigan and
Texas (Bright 1968, Wood 1982). Also in all
of Mexico and Central and South America;
also found in Hawaii, Malaysia, India, and

tropical Africa.

Description. Adult. Yellowish to
reddish brown, 2.6 to 2.9 times longer than
wide, cylindrical ambrosia beetle with its
head directed downward under pronotum
(Beal and Massey 1945, Bright 1968, Wood
1982). Females, 2.3 to 2.8 mm long, larger
and darker than males, 1.7 to 2.0 mm long.
Front of head shiny with large punctures;
antennal club as long as wide. Pronotum of
female broadly rounded in front and rough-
ened, smooth, shiny, and finely punctured.
Pronotum of male with anterior area shal-
lowly concave and anterior margin with
blunt tubercle. Flytra as broad as pronotum
and rounded behind. Flytral declivity broad-
ly convex, sloping, surface dull, opaque.
Egg. Off white, shiny, oblong, 0.62 to
1.05 mm long (Roeper and others 1980).
Larva. White, slightly curved to C-shaped,
legless. Pupa. White initially, then pigment-
ed to light brown, 1.9 to 2.2 mm long.

Biology. In the eastern United States,
females emerge from hibernation in spring
and fly to susceptible hosts. One female
initiates the gallery; in time, 15 to 20 proge-
ny females and only 1 or 2 males may be
present (Hubbard 1897, Roeper and others
1980, Wood 1982). Eggs are deposited in
groups of two to six in the galleries; larvae
feed and develop on the ambrosial fungus
that grows on the gallery walls and eventual-
ly pupate freely in the same galleries. New
progeny females either emerge and seek
new hosts or attack the same hosts in which
they developed; some even extend old parent
galleries. However, new adults emerge and
usually seek new hosts with 2 high wood-mois-
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ture content more suitable for the ambrosia
fungus culture and brood development. Life
cycle requires approximately 1 month.
Beetles reared on a synthetic diet produce
broods with a sex ratio of 8.5 females to
1.0 male; fertilized females deposit only one
unfertilized male egg per brood. The male
beetle always matures and emerges before
its sibling females and is ready to insemi-
nate each as she emerges. Because males
are flightless, mating must occur before the
females leave the tree in which they devel-
oped. An unmated female produces two to
three haploid males with whom she mates
to produce female progeny. There are two
or more generations a year.

Injury and damage. This beetle occa-
sionally attacks weakened and dying trees
but prefers cut, souring (fermenting) logs,
green-sawn lumber, and stumps (Beal and
Massey 1945, Roeper and others 1980,
Wood 1982). Numerous pin-sized holes in
bark indicate attack. Sawdust-like frass
pushed from holes indicate that the beetles
are constructing galleries in the wood. The
gallery system is more complex than that of
most other ambrosia beetles. Removal of
the bark and dissection of the wood can
expose the gallery system. The main en-
trance penetrates the bark and often turns
longitudinally (less commonly horizontally),
etching the surface of the sapwood. Surface
galleries may branch and rebranch but
eventually turn radially into the sapwood
and frequently extend into the heartwood.
The transverse galleries in the wood often
branch and rebranch in more than one
horizontal plane or level. Galleries are often

561

more extensive and usually more heavily
stained than those made by many other
scolytid species. Thus, damage can be
extensive in logs intended for lumber and
other wood products. This beetle is one of
the most destructive sawmill species in the
tropical lumber industry. It sometimes bores
wine and beer casks, causing leakage.
Control. Nothing is known of the natu-
ral enemies. In areas with a history of
damage, fresh-cut logs can be safely stored
under continuous water spray. Green lum-
ber can be protected by an insecticidal dip.

Xyleborus ferrugineus (Fabricius)
[cosmopolitan ambrosia beetle]

Hosts. Oak, hickory, birch, ash, maple,
beech, walnut, water tupelo, sweetgum,
chestnut, baldcypress, pine. More than 180
host species recorded worldwide (Bright
1968, USDA FS 1985, Wood 1982). Sweet-
gum, oak, and hickory favored in the south-
ern United States.

Range. One of the most widely distribut-
ed and economically important ambrosia
beetles in the world, especially in the
Tropics (Bright 1968, Wood 1982). Occurs
from Massachusetts south to Florida and
west to Michigan and southern California.
Found in Mexico, Central and South Ameri-
ca, tropical Africa, Hawaii to Micronesia,
Australia, and southern Asia.

Description. Adult. Reddish brown,
elongate, cylindrical ambrosia beetle;
female 2.0 to 3.3 mm long and male about
1.8 mm long, 2.8 times longer than wide
(Blackman 1922, Blatchley and Leng 1916,
Wood 1982). Head tucked under pronotum

<
t
D
L
2.
(=
2
o
(<)

Page 6 of 382



(1]
T
@
=
(=1
Q
2
(=]
(<)

and not visible from above. Pronotum of
female slightly longer than wide, broadly
rounded in front, roughened with rasplike
ridges in front; posterior portion shining
with sparse, moderately coarse punctures.
Pronotum of male drastically different—
front margin drawn into an acute point,
anterior slope distinctly concave and much
smoother. Elytral declivity rather steep, flat
to slightly convex, sloping, two large teeth
near middle and several small granules.
Larva. White except for brown head,
curved, legless.

Biology. Habits are similar to those of
other members of the genus Xyleborus
(Beal and Massey 1945, Blackman 1922,
Doane and others 1936, Wood 1982).
Adults overwinter in brood chambers. In
spring, some females remain in the host,
extend the galleries, and continue to pro-
duce offspring; other females emerge and
fly, usually at night, to new host trees. Fe-
males mate before leaving the brood tree
because males do not fly. Single females
begin the new entrance galleries and are
often joined by additional females. In some
cases, apparently depending on the mois-
ture content of the host, they make galleries
on the surface of the sapwood, then pene-
trate all the sapwood, whether it is 2 or
30 cm deep. Heartwood is less commonly
tunneled. Eggs are deposited near the ends
of galleries but not in niches. Eggs hatch in
6 to 10 days, and the larvae feed freely
within the galleries on ambrosia fungi
cultured on the gallery walls by the adults.
Galleries are constantly being extended to
accommodate the enlarging family. Females

leave the brood colony from time to time to
start new colonies, but the original colony
continues to work in the same tree as long
as the moisture content of the wood is
favorable for ambrosia fungus growth.
Adults have been taken in flight monthly
from April through September in Georgia
(Turnbow and Franklin 1980b).

Injury and damage. Beetles favor
unthrifty, cut, and broken trees, especially
logs and stumps over 10 cm in diameter in
a fermenting condition (Beal and Massey
1945, Blackman 1922, Wood 1982). Occa-
sionally attacks slightly weakened trees,
hastening or causing mortality. Lower tree
trunks and sour logs on the ground are
especially attractive. White frass may be
seen on the bark. Dissection reveals the
complex gallery system. Entrance galleries
penetrate the bark, then extend longitudi-
nally over the surface of the sapwood,
etching both the inner bark and wood.
Transverse or diagonal galleries branch off
the longitudinal galleries and then re-
branch. At different heights, tunnels lead
radially from the surface galleries into the
sapwood; these, in turn, branch and re-
branch. The same gallery system is often
extended by new brood females, sometimes
into heartwood, in time producing an elabo-
rate system of galleries. Most economically
damaging losses occur in the Tropics to cut
logs in the forest, in temporary storage, or
on loading docks, where tunnels may ren-
der the sapwood worthless within a few
weeks. This borer is the principal vector of
wilt disease of cacao.

Control. Nothing is known of natural
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Xylosandrus germanus (Blandford)
[black stem borer] (figure 223)

Hosts. Elm, oak, red maple, beech,
hickory, pecan, sumac, willow, birch, sweet-
gum, tupelo, dogwood, ash, black cherry,
redbud, buckeye, linden, sassafras, black
walnut, butternut, bayberry, yellow-poplar,
hornbeam, pear, apple, rhododendron,
grape, poison ivy, pine, cedar, hemlock.
Worldwide, over 200 species in 52 families
recorded as hosts; favors broadleaf trees
and shrubs but also attacks some conifers
(Hoffman 1941, Weber and McPherson
19832).

Range. The Far East, Central Furope. In
the eastern United States, it has been found
in 17 states, from Connecticut and New York
south to Georgia and west to eastern Texas,
Missouri, and Michigan (Weber and
McPherson 1982). Introduced apparently
from Japan; first reported in 1932 on green-
house-grown grape vines in Long Island,
New York (Hoffman 1941).

Description. Adult. Dark brown to
black, shiny, stout, almost cylindrical am-
brosia beetle, rounded in front and rear
(figure 2234) (Hoffman 1941, Wood
1982). Females 2.2 to 2.4 mm long, 2.3
times as long as wide; males 1.5 to 1.7 mm
long, lighter in color. Head finely and
scantily punctured, hidden under promi-
nent pronotum; eyes deeply emarginate.
Pronotum about as long as wide, anterior
margin in female with 8 to 10 low, blunt
asperites, and posterior smooth and faintly
punctured; anterior margin of male prono-
tum smooth and anterior slope with numer-
ous low asperites. Elytral declivity begins

slightly behind middle; steep, broadly
convex, more oblique than abrupt, suture
slightly raised. Egg. Elliptical, soft, white,
translucent, shiny, 0.67 by 0.38 mm (figure
223B). Larva. White, with light brown
head, elongate and rather flat when newly
hatched, but becoming robust, slightly
curved (figure 223C). Pupa. White, ex-
arate, 1.8 to 2.5 mm long.

Biology. Beetles emerge from hiberna-
tion in late March in North Carolina and in
mid-May in Tllinois and New Jersey (Hoff-
man 1941, Schoeider and Farrier 1969,
Weber and McPherson 1983b). Adult flights
to suitable hosts peak from late April to
early June. Females bore through the bark
into the sapwood, construct a brood cham-
ber and one or more branch galleries, and
inoculate the gallery walls with an ambrosia
fungus—Ambrosiella hartigii Batra. Fgg
laying does not begin until the brood cham-
bers have been formed and the white am-
brosia fungus begins to grow—about 5 days
after the galleries were excavated. Females
deposit from 2 to 50 eggs loosely in small
clusters in the brood chamber. Oviposition
period averages about 26 days, and females
deposit an average of 1 egg per day, but a
few females deposit up to 140 eggs. After
oviposition in the brood chambers, the
females construct the branch galleries. Fggs
hatch in 4 to 6 days, and the young larvae
feed on the ambrosia fungus mats in both
the brood chamber and branch galleries.
The larvae pass through three larval instars
and pupate freely in the galleries in about
12 days. Pupation lasts 7 to 8 days. New
adults assume normal color 5 to 6 days
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Figure 223—Xylosandrus germanus, [black stem borer]: A, adult; B, cluster of eggs in
gallery with white ambrosia fungus; C, larvae; D, black walnut sapling dying from beetle
attack; E, sap-stained bark at beetle entrance, F, entrance hole in sapwood, G, gallery

entrance, brood chamber, and branch tunnels (courtesy B. Weber and J. Van Sambeek).
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after emergence. Development from egg to
adult averages about 26 days. Diploid fe-
males are produced from fertilized eggs,
whereas haploid males arise from unfertil-
ized eggs; females outnumber males by
about 10 to 1. Males cannot ly, so females
must either mate before leaving the brood
trees or first produce two to three males
parthenogenetically with whom they mate.
The beetles overwinter in the brood cham-
bers where they develop; sometimes, as
many as 200 beetles may be found hibernat-
ing in 1 gallery system. The beetle has two
generations a year, and possibly three, in the
southern parts of its range.

Injury and damage. Unlike most
ambrosia beetles, this insect attacks vigor-
ous trees as well as diseased, dying, and
recently dead ones and fresh-cut trees and
stumps (Anderson and Hoffard 1978,
Schoeider and Farrier 1969, Weber 1981,
Weber and McPherson 1983b, Wood 1982).
On black walnut in young plantations and
elm and maple growing as understory
plants, attack sites are most comumon on the
lower trunks of saplings 0.9 to 6.4 cm
(occasionally up to 10 cm) in diameter and
less common in the lower branches within
2 m of the ground. Cut oak and beech
stumps up to 50 cm in diameter are some-
times attacked. Wilting, yellowing, and dying
foliage on the aboveground portion of the
tree are initial symptoms of attack and are
found most frequently during May and June
(figure 223D). Sometimes the only symp-
toms of attack are pinholes, but they are
small (about 1 mm diameter) and difficult
to detect. Sap may ooze from the pinholes

and stain the bark (figure 223E and F). Fine
dustlike frass is often present in bark crev-
ices around the pinholes. Under moist
conditions, cylindrical rods or coiled
strands of compacted frass up to 5 cm long
are extruded from the entrance holes.
Fusarium cankers of varying sizes are often
associated with pinholes and dieback. These
cankers appear as sunken necrotic areas
under the bark; later, the bark cracks and
callus tissue may be visible around the
canker. Although the tops of attacked trees
may die, the roots are usually still alive and
send out sprouts. About 75% of infested
trees suffer top dieback, but most of these
produce basal sprouts, which are good
indicators of injury. Dissection reveals a
gallery entrance about 1 mm in diameter
and a horizontal entrance tunnel 2 to 3 mm
long extending into the sapwood. This
tunnel is then enlarged into an elongate
(7 to 12 mm), irregular, vertically oriented,
cavelike gallery (figure 223G). One to three
branch tunnels 1 to 25 mm long may extend
more or less radially from the cavelike
brood chamber. In some young black
walnut plantations, 30 to 40% of the trees
have suffered dieback from beetle/Fusari-
um canker attacks. Also, high rates of
dieback, resprouting, and deformity from
the beetle/Fusarium attacks have occurred
in yellow-poplar plantations in Ohio. The
beetle has also been implicated in the
transmission of Dutch elm disease.
Control. Some predation by an uniden-
tified immature hemipteran has been ob-
served; no parasites have been reported
(Weber and McPherson 1983b). Good
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management and silvicultural practices
including establishing plantations on good
sites, planting trees to permit thinning of
injured ones, and providing adequate weed
control are best for minimizing losses
(Weber 1981). Fresh hardwood stumps
within a radius of 500 m of young planta-
tions in problem areas should be chemically
treated to prevent population buildup. Also,
cankered, dying, and dead treetops and
branches should be removed and burned
promptly to destroy developing beetles.
Differences among geographic seed sources
in susceptibility to beetle attack in research
trials offer future control alternatives.

Xylosandrus crassiusculus
(Motschulsky)
[granulate ambrosia beetle] (figure 224)

Hosts. Sweetgum, peach, cherry, plum,
pecan, willow oak, water hickory, honeylo-
cust, cottonwood, black willow, American
elm, sugarberry, persimmon, magnolia,
grape. Attacks over 200 broadleaf trees,
shrubs, and vines worldwide in 41 plant
families (Anderson 1974, Wood 1982). In
the 20 years since this beetle’s introduction
into North America, it has been found in 13
broadleaf species but shows some prefer-
ence for sweetgum.

Range. Widely distributed in Africa,
southern Asia, Indonesia, Australia, and the
islands of the Pacific, including the Hawai-
ian Islands (Wood 1960). Apparently mi-
grated from Indonesia or southern Asia by
way of Hawaii to the mainland United States.
It was first reported in 1974 in North Ameri-
ca from Summerville (Dorchester County),

South Carolina (Anderson 1974). The insect
has spread rapidly. Besides South Carolina,
published records now include Florida,
North Carolina, Louisiana, and east Texas
(Atkinson and others 1988, Chapin and
Oliver 1986). Additional unpublished
records in the United States National Muse-
um collection reveal specimens collected in
Georgia and Mississippi.

Description. Adult. Reddish brown,
stout, cylindrical ambrosia beetle, rounded
in front and rear, with head largely hidden
under prominent pronotum (figure 2244)
(Atkinson and others 1988, Kovach and
Gorsuch 1985, Wood 1982). Front of head
strongly and uniformly reticulate. Pronotum
as long as wide, anterior margin in female
with several blunt asperites; pronotal asper-
ites absent in male. Females 2.1 to 2.9 mm
long, 2.1 times as long as wide; males
remotely resemble females but are very
small, with radically reduced thorax and
hunchbacked appearance. Elytra are slightly
longer than wide, and somewhat larger than
pronotum, with small punctures. Elytral
declivity steep, convex, dull, densely cov-
ered with small granules. Zarva. White with
well-developed, light brown head and
legless, curved body (figure 224B).

Biology. Adult beetles are found from
May through August (Atkinson and others
1988, Wood 1982). Overwintering probably
occurs in the adult stage as in other Xylo-
sandrus spp. Males are rare, small, flight-
less, and presumably haploid. Females mate
with sibling males before emerging to attack
new hosts. Females fly to suitable hosts in
spring to initiate new attacks. They bore
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Figure 224—Xylosandrus crassiusculus, [granulate ambrosia beetle]: A, adult; B,
larvae and pupae; C, gummy exudate at entrances on peach bark; D, strands of
compacted frass; E, gallery with entrance, brood chamber, and branch galleries; £,
gallery system in large cottonwood (C & E, courtesy C. Gorsuch).
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tunnels that usually contain a brood cham-
ber and branch one or more times in the
sapwood. Females deposit eggs in the brood
chamber, and the larvae feed on the ambro-
sia fungus cultured on the gallery walls.
Masses of larvae and pupae can sometimes
be found together in the brood chamber. No
individual egg niches, larval tunnels, or
pupal chambers are made. In Malaysia, the
life cycle reportedly is 5 to 7 weeks. The
number of progeny varies from 23 to more
than 100 per gallery. Several generations
occur per year.

Injury and damage. Healthy and
stressed trees as well as freshly cut material
from 1.5 cm in diameter to large logs are
attacked (Wood 1982). This beetle prefers
stems smaller than 7.5 cm in diameter but
sometimes infests material larger than
20 cm in diameter. It commonly attacks
newly transplanted seedlings near the root
collar. Round 2-mm diameter entrance
holes usually at lenticels may be found in
the bark (Kovach and Gorsuch 1985).
Masses of gummy exudate usually accumu-
late at entrance sites on Prunus spp. such
as peach trees (figure 224C). Long strands
of compacted frass sometimes curl out of
the galleries (figure 224D). Dissection
reveals a gallery system that reportedly
resembles that of Xyleborus dispar (Wood
1982), but actually the galleries seem to
vary with host species, stem diameter, and
possibly wood moisture content. In small-
diameter stems, galleries penetrate the bark
and sapwood for 4 to 8 mm, then open into
an enlarged cavelike brood chamber that
contains one or two short branch galleries

(figure 224F). In large diameter stems, the
brood chambers are usually smaller and
more elongate, and the branch galleries are
usually longer and more numerous (figure
224F). Apparently healthy peach trees have
been attacked in South Carolina; growers
are concerned because of the beetles’
aggressive behavior toward both healthy and
stressed trees (Kovach and Gorsuch 1985).
Nursery-grown oaks and elms have suffered
from attacks in Florida (Atkinson and others
1988). In south Mississippi, young 8- to
9-year-old pecan plantations have been
heavily infested and some trees have died.
Control. Cultural practices that elimi-
nate breeding sites help minimize popula-
tions and losses (Atkinson and others 1988,
Kovach and Gorsuch 1985). Prunings
should be burned or destroyed with a flail
mower. Dying trees, brush piles, and other
debris should be burned by late winter
before the adults emerge and reinfest crop
trees. Growers should emphasize practices
that promote tree vigor. Chemical controls
may be needed to protect valuable trees.
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Family Platypodidae —
Ambrosia Beetles

The platypodids are almost all tropical
and subtropical beetles; only two species are
covered in this manual. They are distin-
guished from other ambrosia beetles by their
large size; longer, more slender body; wide,
prominent head flattened in front, not cov-
ered by the pronotum,; and long, slender
tarsus, with the basal joint longer than the
others combined (Arnett 1968, USDA FS
1985). Larvae are elongate, fleshy; straight to
only slightly curved, and subcylindrical, with
only scattered short setae. They bore into
the wood and cultivate an ambrosial fungus
upon which both adults and larvae feed.
When abundant, they are more destructive
than other ambrosia beetles because their
burrows are more extensive and penetrate
deeper into the sapwood and heartwood.
Weakened, dying, and recently felled trees
are preferred; however, vigorous, healthy
trees are also attacked, especially when
wounds and dead areas are present. Their
burrows and associated wood stains often
ruin the value of hardwood timber.

Genus and Species
Platypus
compositus (Say) 578
quadridentatus (Olivier) 581

Platypus compaositus (Say)
[hardwood platypus] (figure 225)

Hosts. Oak, hickory, pecan, chestnut,
poplar, birch, beech, elm, basswood, sweet-
gum, magnolia, persimmon, willow, maple,
cherry, tupelo, baldcypress. Prefers oak,

hickory, maple, and beech, but other hosts
are also commonly attacked (Beal and
Massey 1945, Chamberlin 1939).

Range. Primarily a tropical and sub-
tropical species, extending through Central
and South America and Mexico into Texas
east to Florida and northward from south-
ern Missouri to southern New York (Atkin-
son 1989, Beal and Massey 1945, Blackman
1922, Hubbard 1897). Most common and
widely distributed Platypus sp. in the United
States; most common in the South, particu-
larly along the Gulf Coast.

Description. Adult. large, very elon-
gate, cylindrical, reddish brown ambrosia
beetle, 4.3 to 5.0 mm long, about four times
as long as wide (figure 225A) (Arnett 1968,
Atkinson 1989, Beal and Massey 1945,
Blackman 1922, Hubbard 1897). Head
visible from above, as wide as pronotum,
noticeably broad and flattened in front.
Pronotum finely, shallowly, and sparsely
punctured, longer than wide, with two tiny
margined pits just behind the middle of
both sexes. Flytra elongate with punctate
striae. Elytral declivity in males prolonged
into heavy process that bears three teeth on
their tips; truncate and unarmed (toothless)
in females. Egg. Flongate to oval, pearly
white, clear to opaque, 0.72 to 0.89 mm
long, 0.41 to 0.48 mm wide (figure 225B).
Larva. Flongate, fleshy, subcylindrical,
nearly straight to slightly curved, white to
creamy white, with prominent chitinous
ridges dorsally on prothorax, 4.8 to 6.4 mm
long (figure 225C).

Biology. Adults are active throughout
the growing season from spring to October
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Figure 225—Platypus compositus, [hardwood platypus]: A, adult; B, egg cluster; C,
larva; D, white frass on bark and piled around base of tree; E, unbranched gallery in
cottonwood; F, multibranched gallery in pecan; G, black-stained holes in oak lumber.
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or November (Blackman 1922, Chamberlin
1939, Doane and others 1936, Hubbard
1897). Adults are attracted to declining host
trees, particularly those with fermenting
sap. Males initiate the galleries; each male is
soon joined by one female. The males are
aggressive fighters and frequently battle over
females. The beetles produce deep galleries
in the sapwood and heartwood. Females
deposit 100 to 200 eggs in loose clusters of
10 to 12 in the galleries. Larvae feed entirely
on ambrosia fungus (brought to new sites
by parent beetles) that grows prolifically on
moist gallery walls. Larvae wander freely in
the tunnels as they feed and grow. They can
move rapidly within the tunnels, but they do
not damage or destroy eggs and small larvae
along the galleries. Larvae require 5 to
6 weeks to develop. When nearly mature,
the larvae help to extend the galleries, but
they do not consume the wood. To pupate,
mature larvae construct deep cradles above
and below the feeding galleries; pupation
occurs in these cradles, and newly trans-
formed adults emerge from the host
through entrance holes made by the parent
beetles. There are three to four generations
per vear in the Gulf Coast region.

Injury and damage. This pest seldom
attacks healthy, vigorous trees but rather
limits its attacks on living trees to those
weakened from drought, disease, old age,
insect defoliation, wounding, and other
factors that produce serious stress (Cham-
berlin 1939, Craighead 1950, Hubbard
1897). 1t prefers severely weakened and
dying trees, fresh-felled trees, and logs full
of moisture. Larger trees in the pole- and

sawtimber size classes are favored over
smaller trees. Whitish, fibrous boring dust is
often present in bark crevices around the
entrance holes. During periods of plentiful
moisture and high humidity, the borings
may stick together as they are pushed out to
form compacted, stringlike strands; the
white borings sometimes accumulate in
loose piles around the base of infested trees
(figure 225D). Dissection reveals a simple
but extensive gallery system that often pene-
trates deep into the sapwood and sometimes
into the heartwood (figure 225E). In some
trees and logs where the moisture level
remains favorable, the galleries may branch
and rebranch several times, and sometimes
follow the growth rings (figure 225F).
Numerous short, vertical pupation cells or
cradles may be present above or below the
galleries. Galleries and cradles are stained
black by fungi growing on the gallery walls.
Beetles do not kill trees but may hasten the
death of severely weakened ones. The most
serious damage caused by this insect is the
extensive black, fungus-stained galleries that
penetrate the sapwood and heartwood. This
insect, one of the most destructive ambrosia
beetle species in the logging and lumbering
industry, can, in a few weeks, render wood
worthless for lumber (figure 225G).
Control. Preventive measures, such as
keeping trees vigorous and preventing
wounds, are the best means of minimizing
damage to living timber. In the Deep South,
trees felled between April and October
should be removed from the woods and
processed within 2 to 3 weeks (Craighead
1950). If green logs cannot be milled
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promptly, they should be either stored under
water, sprayed continuously with water, or
sprayed with a protective insecticide. Trap
trees with girdling and destruction properly
timed have been used with some success in
high-risk areas (Blackman 1922).

Platypus quadridentatus (Olivier)
[oak platypus] (figure 226)

Hosts. Oak, chestnut, horse chestnut,
magnolia, hemlock. Oaks, particularly red
oaks, are favored (Beal and Massey 1945,
Chamberlin 1939).

Range. Mexico and northward from
east Texas and southern Missouri east to
southern Pennsylvania and Florida (Atkin-
son 1989, Beal and Massey 1945, Blackman
1922, USDA FS 1985).

Description. Adult. Elongate, slender,
cylindrical, dark brown to reddish brown
ambrosia beetle, 4.2 to 4.6 mm long, 3.8
times as long as wide (figure 226A) (Arnett
1968, Atkinson 1989, Beal and Massey
1945, Blackman 1922, Hubbard 1897).
Head visible from above, noticeably flat-
tened in front, shallowly and densely punc-
tured, sparsely clothed with moderately long
hairs. Pronotum longer than broad, slightly
constricted along sides at middle, bears two
very large pores just behind middle in
female; pits very small to absent in male.
Elytra elongate, serrate, third and fifth
interstriae elevated, forming blunt processes
in female; male with large acuminate pro-
cess arising from interstria 9 and a spinose
process arising from interstria 3 of declivity.
Egg. Elongate to oval (slightly shorter and
thicker than that of P. compositus), pearly
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white to clear or opaque (figure 226B).
Larva. Flongate, fleshy, subcylindrical,
white with light brown head, 4.5 to 6 mm
long (figure 226C).

Biology. Adults, present from spring to
fall, are attracted to weakened trees (Beal
and Massey 1945, Doane and others 1936,
Hubbard 1897, USDA FS 1985). The male
initiates the gallery. After mating, females
bore deeply into both the sapwood and
heartwood. Females attract several males
but choose only one. Beetles inoculate the
galleries with ambrosia fungus and deposit
up to 200 eggs loosely in small clusters
along the galleries. Larvae wander or roam
freely throughout the extensive gallery
system and feed on ambrosia fungus grow-
ing from the gallery walls; they mature in 5
1o 6 weeks. Mature larvae bore short cra-
dles at right angles to the main galleries and
parallel to the wood grain to pupate. Pupa-
tion takes place in the cradles, which com-
monly occur in groups up to 10 or 12. One
generation is produced in a given host.
Three or more generation occur each year
in the South.

Injury and damage. Weakened,
windthrown, and dying trees, recently cut
logs, and unseasoned green lumber may be
attacked (Chamberlin 1939, Doane and
others 1936, Hubbard 1897, USDA FS
1985). The lower boles of standing sawtim-
ber-sized trees are particularly susceptible.
Large amounts of white, fluffy, shredded,
fibrous frass are often present on the bark
and on the ground at the base of the tree or
log (figure 226D). Entrance holes in the
bark are 0.9 to 1.3 mm in diameter. The
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Figure 226—Platypus quadridentatus, [oak platypus]: A, adult; B, egg cluster; C, larvae; D,
white piles of frass on bark; E, closeup of galleries with cradles; F, complete gallery with
branching in red oak; G, numerous black holes in oak lumber.
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gallery system is simple but very extensive,
penetrating deeply into the sapwood and
heartwood, sometimes to depths of 25 to
30 cm, and often branching and rebranch-
ing many times (figure 226F and F). Short
pupal cells or cradles occur vertically either
above or below the galleries (fligure 226E).
Although less common and less populous
than P. compositus, it is still one of the most
destructive ambrosia beetles. Its black-
stained holes degrade the wood and lower
the monetary value of affected logs and
lumber (figure 2266). In the past, magnolia
seedlings grown in nurseries have been
seriously damaged by this beetle in Florida.
Control. Maintenance of tree health and
vigor can prevent injury (USDA FS 1985).
Individual trees and timber stands stressed
from drought, unseasonal flooding from
beaver dams, wildfire, or storm damage,
should be surveyed frequently for infesta-
tion. Prompt salvage may be dictated when
stressed timber becomes infested. During
the warm season in the Deep South, logs
should be milled within 2 to 3 weeks to
avoid damage (Craighead 1950, Hubbard
1897). Green logs can be protected by
submerging in water, storing under continu-
ous water spray, or spraying with an insecti-
cide. Insecticides may be needed occasionally
to protect seedlings in nurseries.
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Order Hymenoptera—Sawflies And Horntails

Hymenoptera, one of the largest orders
of insects, is divided into two suborders.
Members of Apocrita, the larger suborder,
are largely beneficial, either as parasites or
predators of pests or as pollinators of
commercial crops. Members of the subor-
der Symphyta are mostly phytophagous and
include the sawfly and horntail borers
covered here (Borror and others 1981,
USDA TS 1985). Adults are characterized as
having four membranous wings; the fore
pair is larger and more completely veined
than the hind pair. Members of Symphyta
are distinguished by having an abdomen
that is broadly joined to the thorax (not
threadlike as in Apocrita). Also, the adult
females have a well-developed ovipositor,
either sawlike or hornlike, fitted for making
incisions and inserting eggs in plant tissue.
Larvae are slightly curved to S-shaped, with
three pairs of small thoracic legs and ab-
dominal prolegs often reduced or absent.
Members of this group feed in tender
shoots, petioles, galls, or solid wood. They
seldom cause widespread economically
damaging losses, but sometimes are trou-
blesome and cause moderate damage
locally to nurseries, young plantations,
ornamentals, and weakened timber stands.

Family
Tenthredinidae
Siricidae 597
Xiphydriidae 600
Cephidae 603
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Family Tenthredinidae—Gall
Sawflies

Members of this family are mostly leaf
feeders, but some burrow internally in
buds, petioles, twigs, or stems, usually
producing galls (Smith 1968b, Smith 1979,
USDA FS 1985). Twenty-nine species of
Euura are listed as forming galls on peti-
oles, twigs, and stems of willow (Smith
1979), but little is known about most spe-
cies. Therefore, only four species of Fuura
are covered in this manual. Adults are small
sawflies with clear wings and short sawlike
ovipositors. Larvae vary from white to yel-
lowish, greenish, and purplish, usually
slightly curved, have three pairs of legs, and
most have abdominal prolegs. Although
troublesome on ornamentals, they are of
minor importance.

Genus and Species
Caulocampus
acericaulis (MacGillivray) 585
Eunra
atra (Jurine) 588
exiguae Smith 591
lasiolepis Smith 593
salicis-nodus Walsh ~ 596
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Caulocampus acericaulis
(MacGillivray)
maple petiole borer (figure 227)

Hosts. Maple. Sugar maple is preferred
(Britton 1906). Norway maple and plane-
tree maple have also been recorded; other
species of maple probably serve as occa-
sional hosts (Johnson and Iyon 1988,
Solomon 1982).
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Figure 227—Caulocampus acericaulis, maple petiole borer: A, adult; B, larvae; C,
earthen pupal cells; D, infested petioles limp and darkened; E, petioles with leaf
blades detached, F, swollen petioles severed; G, hollowed petiole with larva; H, oval
exit holes in petioles (B-H, specimens courtesy C. Pless).
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Range. First reported in 1899 from
Danbury, Connecticut (Britton 1906,
Johnson and Iyon 1988). Now known from
southeastern Canada, Vermont, and New
York south through Tennessee and Alabama
and west to Kansas, Indiana, and Wisconsin
(Solomon 1982, USDA FS 1985).

Description. Adult. Very small, black
and yellow, wasplike sawfly, about 4 mm
long, with four transparent wings with
wingspan of 10 mm (figure 2274) (Britton
1906, 1912a; Herrick 1935; Smith 1968a).
Head and thorax shiny black, except yellow-
ish on underside of thorax; antennae black
with first two segments yellowish, and about
2 mm long. Abdomen and legs honey vellow,
except tip of abdomen black. Egg. Color-
less, very long, slender, noticeably curved or
falcate, nearly uniform in thickness except
slightly thicker at one end, 0.98 by
0.19 mm. Larva. Uniformly buff or straw
yellow, head dark vellow to light brown with
dark brown to black mandibles, three pair
small thoracic prolegs (figure 227B). Full-
grown larvae about 8.0 mm long and 1.5
mm in diameter, slightly curved resembling
weevil larvae. Pupa. Pupal case round-to-
oval earthen cell, about 5 mm in diameter
(figure 227C).

Biology. Adults emerge from pupation
cells in the soil in late April and May (Brit-
ton 1906, 1912a; Craighead 1950; Herrick
1935). The adults fly to host trees and
oviposit mostly during early May. Females
deposit eggs singly, primarily in the distal
end of the petiole or in the base of the leaf
blade where the major veins branch from
the petiole. As many as 19 eggs have been

found in the abdomen of a female. After a
short incubation, the eggs hatch, and the
larvae begin feeding and tunneling in the
petiole. In about 3 weeks, the leaf blades
are severed or break and fall to the ground.
The larvae continue to feed inside the por-
tion of petiole still attached to the tree. In
7 to 14 days, the bare petioles containing
the larvae abscise and fall to the ground.
The larvae vacate their petiole galleries and
burrow into the soil 5 to 8 cm. Here, they
form tiny earthen cells around themselves
where they overwinter as prepupae. Pupa-
tion occurs in spring, and adults soon
emerge to complete the life cycle. There is
one generation a year.

Injury and damage. The first symp-
toms of wilting, yellowing, and browning
leaves appear about mid-May. Injured leaves
begin to fall to the ground in late May and
early June (Britton 1906, 1912a; Craighead
1950; Johnson and Lyon 1988; USDA FS
1985). Close examination of the affected
leaves will reveal that about 6 to 12 mm of
the petiole extending from the leaf blade is
limp, partially hollowed, and darkening
(figure 227D). Inspection of the foliage will
show the remainder of the infested petioles
to be slightly swollen and still attached to
the tree (figure 227E). The severed ends of
the petioles appear neatly girdled (figure
227F). Slicing the petiole reveals the hol-
lowed interior, the larva, and loose granular
frass (figure 227G). The bare petioles drop
to the ground from early to late June. Larvae
leave a tiny, irregularly oval hole in each
petiole as they enter the soil (figure 227H).
The ground under heavily infested sugar
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