FIGURE 32.-Nymph of thrips, Frankliniella occidentalis, which damages buds and flowers of bitterbrush and other range shrubs, 1.3 mm long.
kinds of plants (Bryan and Smith 1956). It is common on mature staminate cones of pinyon and apparently feeds on the pollen (Little 1943). It also occurs on Pseudotsuga and Abies in Cali​fornia. In Idaho it feeds on the stamens and pistils of bitterbrush, an important browse plant (Ferguson et al. 1963). F. occidentalis has several generations annually. F. ltawksworthi O'Neill is be​lieved to be the chief pollinator of dwarf mistletoe of ponderosa pine, Arceuthobium vaginatum Engelm. (Hawksworth 1961).

The American species of Oxythrips are associated with conifers, especially pines, and are presumed harmless to their hosts. 0. pini​cola Hood occurs in flowers of Pinus edulis in Colorado. It also occurs in Oregon (Hood 1937). 0. coloradensis Hood occurs in flowers of Pinus ponderosa in Colorado (Hood 1937).

Taeniothrips is a large genus which includes the pear thrips, T. inconsequens (Uzel), an introduced species now present in Cali​fornia, Oregon, Washington, and British Columbia. In Europe the larch thrips, T. laricivorus (Kratochvil and Farsky), at times causes serious damage to the shoots of European larch. T. pini (Uzel) has been collected on blue spruce in Colorado (O'Neill and Bigelow 1964).

Thrips madronii Moulton (Bailey 1957) occurs on numerous trees and shrubs including madrone, California-laurel, western dogwood, ceanothus, manzanita, and rhododendron. It occurs in British Columbia, Oregon, California, and Utah.

ORDER HEMIPTERA-TRUE BUGS

The true bugs pass through five nymphal stages that progres​sively more and more resemble the adults. The front wings of the adults are thicker and stiffer at the base than toward the outer
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end (fig. 33) . Some are flightless, notably bed bugs. All have piercing-sucking mouth parts and many give off a strong odor. Many feed on plant fluids. Some transmit diseases to plants and animals, including man. Some are beneficial in that they prey upon pest insects or feed upon weeds. Few are important in forestry.

Van Duzee (1917) catalogued the Hemiptera of North America. Torre-Bueno (1939, 1940, 1941, 1946) provided keys for identi​fication of species in many families. There are two suborders ; only one is included in this manual.

	
	F-521911 FIGURE 33.-Wing character​istics of an adult true bug, as shown in a species of Tropidosteptes, 6 mm long.


SUBORDER GYMNOCERATA-
LONG-HORNED BUGS

Only the long-horned bugs are important in forestry. The fol​lowing superfamily arrangement is by natural relationship accord​ing to Borror and De Long (1954).

SUPERFAMILY CIMICOIDEA

FAMILY ANTHOCORIDAE-FLOWER BUGS OR MINUTE PIRATE BUGS

The Anthocoridae are small to minute, flattened, generally elon​gate, brownish to black, predaceous bugs. The nymphs are brown
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to bright red. The adults and nymphs both feed on mites, aphids, and many other small insects, often on conifers (Anderson 1962). Acompocoris lepidus (Van Duzee) is an occasional predator on the balsam woolly aphid in Oregon (Mitchell 1962). There are nine species of Lyctocoris in North America most of which occur in the West often associated with and presumed predaceous upon the eggs and larvae of Dendroctonus, Ips, and other subcortical insects in conifers (Kelton 1967). There are five species of Tetra​phleps in the West (Kelton 1966). T. latipennis Van Duzee, which preys upon Adelges cooleyi, is reported to be the most abundant anthocorid on conifers in the Pacific Northwest. It occurs on Abies, Pseudotsuga, Picea, Pinus, and Larix.

FAMILY MIRIDAE-PLANT BUGS

The plant bugs (Knight 1968) are a large family of small to medium-sized, fragile, elongate-oval bugs. When their wings are folded the hind portion bends downward. Many are destructive pests of agricultural crops. Many others occur on forest trees such as pine, spruce, juniper, oak, and poplar, but their role there is not recorded. More western species of Miridae are recorded on Pinus monophylla than on any other plant. Some mirids prey on other insects.

The black grass bug, Labops hesperius Uhler, is one of several plant bugs that damage wheatgrasses on western ranges (USDA 1966a,b). It has been reported in Colorado, Idaho, Montana, Ne​braska, New Mexico, Oregon, South Dakota, Utah, Washington, Wyoming, Alberta, British Columbia, and Yukon Territory. Epi​demic infestations occurred on reseeded ranges in New Mexico from 1962 to 1966 and in southern Utah from 1965 to 1969. Heavy feeding drains away the green color, causing the grass to become brown and dry and preventing seed formation. Forage is reduced, particularly in pure stands of grass where grass bug populations are greatest (Jensen 1971). The adult is fast moving, about 6 mm long, and dull black except for a pale streak along the edge of the wing covers. Presumably there is one generation annually and the eggs overwinter. Aerial spraying has been done on forest-related ranges in Utah and New Mexico.

Plant bugs of the genus Tropidosteptes [Neoborus] feed on the leaves, twigs, flowers, and seeds of ash causing heavily infested trees to appear scorched. Sometimes defoliation is complete. T. illitus (Van Duzee) is the worst pest of ornamental ash, princi​pally Fraxinus velutina, in California (Usinger 1945). T. pacificus (Van Duzee) causes similar damage to Fraxinus latifolia in Oregon and California. Both are small brownish-yellow bugs. T. illitus has one generation annually ; T. pacificus has two. Eggs
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are laid in twigs of the current season. They overwinter and hatch early in the spring. Control is applied against the nymphs.

SUPERFAMILY REDUVIOIDEA

FAMILY REDUVIIDAE-ASSASSIN BUGS

The assassin bugs are medium- to large-sized, generally oval, narrow-headed bugs with a curved rigid beak and often with spiny front legs. Many prey upon other insects. Some prey upon forest insect pests but do not exert significant control (Readio 1927).

SUPERFAMILY TINGIDOIDEA FAMILY TINGIDAE-LACE BUGS

Lace bugs (Drake and Ruhoff 1965, Metcalf and Flint 1962) are small, very flat bugs with lacelike wing covers and often with broad extensions on the sides of the thorax (fig. 34). The nymphs are spiny. Lace bugs feed on the under surface of leaves of plants other than conifers. They are inconsequential in com​mercial forests, but some are pests of ornamental trees.

Several species of Corythucha feed on broad-leaved trees, occa​sionally causing yellowing or browning of foliage under forest

	
	COURTESY DROWN AND EADS (1965b) FIGURE 34.-Adult western sycamore lace bug (Cor- ythucha confraterna), 3 mm long.
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conditions. The western sycamore lace bug, C. confraterna Gib​son, occurs in California and Arizona. It is sporadically epidemic on sycamore in southern California (Brown and Eads 1965b). Heavily infested trees appear brownish as a result of feeding by the nymphs on the under surface of the leaves. Adults are 3 mm long and white with a brown spot near the middle of the wing covers. The nymphs are contrastingly black and white. Hosts and distribution of some of the other 30 to 50 tree-infesting western species are :

Species
Hosts
Distribution

C. arcuata (Say),
Quercus primarily
Colo., Utah, and Ariz. oak lace bug

C. ciliata (Say),
Platanus primarily
Colo. and N. Mex. sycamore lace bug

C. elegans Drake
Salix primarily,
British Columbia to

also Populus
Saskatchewan and Colo.

C. padi Drake
Prunus demissa
British Columbia and

primarily, also
extensively in Western

Alnus and others
States

C. pergandei Heide-
Alnus primarily,
N. Mex Ariz.,

mann, alder lace bug
also Betula
Calif., and British

and others
Columbia

C. salicata Gibson,
Salix and Populus
British Columbia,

western willow
Wash., Oreg., Calif.,

lace bug
Idaho, and Utah

Leptoypha differs from other common lace bugs by being brown, compact, and without lacy lateral lobes. The Arizona ash lace bug, L. minor McAtee, is the commonest species in California and also occurs in Arizona (Usinger 1946). It attacks Fraxinus velutina and F. latifolia causing the leaves to turn whitish. The nymphs live on the underside of the leaves and their cast skins and black fecal deposits adhere long after the insect has left. The adults hibernate by clinging to the bark. Eggs are partially im​bedded in the underside of the leaves. There are four or five generations annually and the population gradually builds up until late summer. Three other species feed on ash in the West.

SUPERFAMILY COREOIDEA FAMILY RHOPALIDAE (CORIZIDAE)

The boxelder bug, Leptocoris trivittatus (Say) (Tinker 1952, Wollerman 1971b), is principally an eastern species but occurs westward into Alberta, Montana, Utah, and Arizona. It feeds on
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the female or seed-bearing boxelder, the seeds being its pre- ferred food. Bigleaf maple and ash are occasional hosts. Until the seeds begin to form, the bugs are on the ground feeding on low vegetation and old seeds. There are two generations annually. The adults overwinter, often crawling into houses and being a nuisance. Damage to trees is insignificant. The adult bug is about 12 mm long and brownish black with narrow red lines on the upper surface (fig. 35). The abdomen under the wings is bright red. The western boxelder bug, L. rubrolineatus Barber, is similar in appearance and habits. It ranges from British Columbia south to California and east to Texas. In Oregon, maple is the principal host.

F-508519, F-508517

FIGURE 35.-Boxelder bug (Leptocoris trivittatus): A, Adult, 12 mm long,
on seed of boxelder; B, nymphs on leaf, 3 to 5 mm long.

FAMILY COREIDAE-COREID BUGS

The western conifer seed bug, Leptoglossus occidentalis Heide​mann (Koerber 1963, Krugman and Koerber 1969) is a leaf-footed bug, so named because of the broad flat tibia of the hind legs. It occurs from British Columbia and Alberta to Mexico and from Colorado to the Pacific coast. It feeds upon and damages the seed of Douglas-fir, ponderosa pine, other pines, and incense-cedar. The adults are 15 to 18 mm long and reddish brown to dark gray (fig. 36). The barrel-shaped eggs are deposited in rows on the needles. The adults overwinter, sometimes invading houses. In northern California there is one generation annually.
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F-521912

FIGURE 36.-Adult female of Leptoglossus occidentalis, 18 mm long.

SUPERFAMILY ARADOIDEA FAMILY ARADIDAE-FLAT BUGS

Aradus (Parshley 1921) contains many western species. These very flat, intricately sculptured, brown to black bugs usually are found under bark of dead trees and on fungus fruiting bodies. Most are known or presumed to feed upon fungi.

The pine flat bug, A. cinnamomeus Panzer (fig. 37), is an

	
	F-521913 FIGURE 37.-Adult of the pine flat bug (Aradus cinnamomeus), 4 mm long.
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exception. Its range is holarctic. In western North America it has been reported from British Columbia, Alberta, Washington, Ore​gon, California, and Colorado. It is common on the branches of ponderosa pine. Its biology and habits are unreported in North America. In eastern Europe it is considered to be a significant pest of pine, especially young trees growing under adverse conditions.

SUPERFAMILY SCUTELLEROIDEA FAMILY PENTATOMIDAE-STINK BUGS

The stink bugs (Metcalf and Flint 1962) are medium- to large-sized, shield-shaped, bugs with a conspicuously large scutellum. The usual colors are greens, browns, and yellows and often match the plant surfaces on which the bugs rest. They give off a strong acrid odor when disturbed. The eggs are laid in multiple rows and often have a fringe of spines around the lid through which the nymph emerges (Esselbaugh 1946). Most are plant feeders but some prey upon other insects. None is a forest pest.

The rough plant bugs, Brochymena (Ruckes 1946) , frequent trees and shrubs where they prey on other insects and sometimes damage fruit. They are shield-shaped, dappled gray bugs, 12 to 15 mm long, with dark markings on the membrane of the wing covers. They are of interest to foresters principally because of their large size and frequent occurrence in winter under loose bark of insect-killed conifers. B. affinis Van Duzee occurs from British Columbia to California to Colorado.

Several species of Chlorochroa occur in the Western States and Provinces. They feed on many kinds of plants and damage grain, forage, and truck crops extensively. The adults are green, shield-shaped, chunky bugs about 15 mm long. They hibernate under litter on the ground and occasionally invade houses.

The Say stink bug, Chlorochroa sayi StAl, damages the seed of bitterbrush in Idaho (Ferguson et al. 1963) . The conchuela, C. ligata (Say), and C. uhleri Stal cause similar damage in California.

Dendrocoris pini Montandon (Essig 1926) is a pale yellow bug, 5 to 6 mm long, which feeds on singleleaf pinyon in California. It also occurs in Arizona, Utah, Colorado, and Texas.

Soldier bugs of the genus Podisus prey upon hairless cater​pillars and some other insects, including forest pests (Essig 1926). Because of their indiscriminate feeding, they are not very effective in controlling economic insect pests. The spined soldier bug, P. maculiventris (Say), said to be the most useful of the

86

predaceous Hemiptera, occurs extensively in the West (Clausen 1940). It has two generations annually. The first stage nymph feeds on plant juices. Later stages prey upon cankerworms, Cali​fornia oakworm, cutworms, and other insects. P. serieventris Uhler, occurring in Colorado, Montana, British Columbia, and Alberta, is a smaller species with similar habits. In eastern Canada it preys upon larvae and pupae of Acleris variana (Prebble 1933) .

ORDER HOMOPTERA-APHIDS, LEAFHOPPERS, PLANTHOPPERS, SCALE INSECTS, AND ALLIES

The Homoptera (Metcalf et al. 1927-71) are a large and diverse order of insects allied to the Hemiptera. Metamorphosis is grad​ual, that is, after each molt the immature stages increasingly resemble the adult. Except for the cicadas, most species are small. All feed on the sap of plants. Many, particularly among the scales and aphids, are pests of forest and ornamental trees. None is beneficial. At least one, Adelges piceae, is a major forest pest in the West.

The suborder Auchenorhynchi, free beaks, contains the cicadas, spittlebugs, treehoppers, and leafhoppers. Sometimes these groups are considered to be superfamilies-Cicadoidea, Cercopoidea, Membracoidea, and Cicadelloidea respectively. The Sternorhynchi, fused beaks, contains the psyllids, aphids, scales, whiteflies, and mealybugs. This suborder is much the more important in forestry.

SUBORDER AUCHENORHYNCHI, FREE BEAKS

SUPERFAMILY CICADOIDEA

In this manual, this superfamily is considered to contain one family, Cicadidae (Simons 1954). Some authorities divide it into the Cicadidae and Timbicinidae (Metcalf et al. 1927-71).

FAMILY CICADIDAE-CICADAS

There are upward of 150 species of cicadas in the United States, somewhat fewer than half of them in the West (Simons 1954). They are medium to large insects. The adult has a chunky body, broad head with bulging compound eyes, large proboscis tucked underneath, and transparent, many-veined wings that are held tentlike in repose (fig. 38). The spiny, humped nymph has conspicuously enlarged clawlike front legs for burrowing (fig. 39A).

The adults lay eggs in slits in twigs of various trees and shrubs. Upon hatching, the young drop to the ground, burrow in, and
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