are grayish, oval, about 4.5 mm long, and covered dorsally by a white waxy secretion which is fringelike along the sides (fig. 63). They feed on the twigs among the needles. The adult males are winged.
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FIGURE 63. — Spruce mealy-bug (Puto sandini) male cocoons and adult females, 4 to 5 mm long, on Engel​mann spruce.


P. sandini has a 4-year life cycle. The females give birth to living young under bark flakes on the main bole in late August and early September. The crawlers alternately feed on the needles in the summer and overwinter in the duff until they mature the fourth year. The females form a transparent pupal case behind bark flakes. The males form conspicuous, white, cottony, elliptical pupal cases open at the posterior end, found usually among the branches. No practical control measures are known.

There are 24 species of Spilococcus (McKenzie 1967, Miller and McKenzie 1973), four of which feed on western forest trees. The redwood mealybug, S. sequoiae (Coleman), feeds on the foliage of Sequoia sempervirens, Cupressus macrocarpa, and other Cupres​sus in California. Its long, white egg sac is a distinguishing character.

ORDER NEUROPTERA

This small order (Essig 1926) sometimes is known as the nervewinged insects because of the network of fine veins in the wings of most species. There are three suborders, two of which

127

are commonly encountered in the forest. The larvae and in some species, the adults, are predaceous. The larvae are hairy or spiny, tapered at both ends, and have large, often sickle-shaped man​dibles.

SUBORDER RAPHIDIODEA

This suborder consists of two families, one of which contains species that prey on various insect pests. The importance of the forest-dwelling species in natural control of forest pests has not been determined.

FAMILY RAPHIDIIDAE—SNAKEFLIES

The snakeflies (Carpenter 1936) are common but little-studied inhabitants of forests and woodlands west of the Rocky Moun​tains. The adults (fig. 64A), resembling miniature winged ser​pents, occur on the foliage, branches, and trunks of pines, firs, and other trees. The slender, agile larvae (fig. 64B) move quickly

F-521936, COURTESY E. S. ROSS

, FIGURE 64.—Snakefly, Agulla sp.: A, Adult, 20 mm long; B, larva, 12 mm long.
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forward or backward. They develop on or under bark in associa​tion with their insect prey. Both larvae and adults are predaceous.

Agulla, with 20 species, is the predominant genus in this family in North America. The biology has been studied principally under orchard conditions (Wolgum and McGregor 1959). The adult of Agulla occidentis Carpenter has been observed feeding on mature larvae and pupae of the Modoc budworm, Choristoneura viridis.

SUBORDER PLANIPENNIA

This suborder comprises several families, two of which contain some species that prey upon forest insects.

FAMILY CHRYSOPIDAE—GREEN LACEWINGS

The green lacewings (Bickley and McLeod 1956, Smith 1922) consist of several genera. Chrysopa is typical and most likely to be encountered. The adults usually are bright green insects about 15 to 20 mm long to the wingtips, and have gauzelike wings and golden eyes. Chrysopa contains about 50 species in North America, many of them in the West. The common green lacewing, C. carnea Stephens ( = californica Coquillett) (Toschi 1965) has been mass-reared for biological control of agricultural pests in California and has been observed on Douglas-fir foliage in Oregon. C. quad​ripunctata Burmeister (Mitchell 1962) is a minor predator of the balsam woolly aphid (fig. 65). In some species of Chrysopa
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FIGURE 65.—Larva of a green lace​wing, Chrysopa quadripunctata, 6 mm long.
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both larvae and adults are predaceous, in others, only the larvae. Aphids and other small soft-bodied insects are the prey.

FAMILY HEMEROBIIDAE—BROWN LACEWINGS

Adult brown lacewings (Carpenter 1940) (fig. 66) are similar to green lacewings but are smaller and brownish. The larvae prey upon aphids, mealybugs, and other small insects. Hemerobius neadelphus Gurney commonly feeds upon the balsam woolly aphid (Mitchell 1962).

ORDER LEPIDOPTERA-BUTTERFLIES, MOTHS,
AND SKIPPERS

The Lepidoptera (Dominick et al. 1971, McDunnough 1938, 1939) are a large group of insects, consisting of more than 10,000 species in North America. Butterflies and skippers fly during the day; most moths fly at night. The larvae, usually called cater​pillars, feed mostly on plants, especially on the foliage. Many species feed on trees (McGugan 1958; Prentice 1962, 1963, 1965) and some are among the most destructive forest pests. The num​ber and importance of these pests is increasing as forestry be​comes more intensive.

Four suborders are now recognized (Common 1971). The Zeug​loptera, Dachnonypha, and Monotrysia consist of a few small families of moths, the adults of which have generalized kinds of mouth parts, female sex systems, and wing venation. Only the Monotrysia is represented in this manual. The fourth suborder, Ditrysia, contains the butterflies and skippers and most of the moths, and is characterized by separate mating and oviposition openings in the female, and wings of dissimilar venation. The Lepidoptera discussed in this manual fall into 14 superfamilies
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	FIGURE 66.—Adult of a brown lacewing, Hemerobius nea​delphus, 8 mm long.


