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I. Please answer with short discussions (you may include drawings to illustrate a point).  I wish your discussions to include complete sentences with attention to correct grammar and spelling.  Use enclosed paper.

(1) Given this table modified from USDA Forest Service TB-1694, titled, “The western spruce budworm.”  Describe how you would manage particular sites, tree species mix and stand structure to prevent massive WSBW outbreaks. 
	Character
	Susceptibility
	Vulnerability
	Indexes

	Site
	Warm-dry>cool-moist>cold-wet
	Warm-dry>cool-wet
	Habitat type, Soil type, Elevation, Slope exposure, etc.

	Tree Species
	True-fir>spruce>Douglas-fir>

Larch>non-host
	True-fir>Doug-fir>

Etc.>non-host
	Shade tolerance, successional status, etc.

	Stand

Composition
	Pure late successional host>mixed host>pure seral host> pure non-host
	Pure late successional host>mixed host>pure seral host>pure non host
	Percent climax, stand structure etc.


(2) Discuss similarities and differences in beetle-host dynamics associated with expansion of outbreaks of: (a) the southern pine beetle (Dendroctonus frontalis) in southern pines; and (2) the MPB (D. ponderosae) in second growth ponderosa pine stands.
In answering these two parts I want you to neatly arrange your thoughts from the general to the specific.  I want you to explain the general host selection strategy of Dendroctonus then outline how each Dendroctonus species maximizes its abilities to find suitable hosts during epidemics. 

(3) Discuss pest management strategies to prevent as well as control outbreaks the Douglas-fir beetle in mature stands of Douglas-fir; the western pine beetle (D. brevicomis) in old ponderosa pine stands; and Ips pini infesting 2˚ growth ponderosa pine in western states.  
In answering this question, arrange your thoughts about why outbreaks of each barkbeetle species occur then what can you do to modify conditions that predispose these infestations.  After outbreaks get rolling, what can you do to slow them down. (20 pts.)

II. Short answers for these mostly 2-part questions.  
(4) How does the Washington Department of Agriculture monitor populations of the gypsy moth (Lymantria dispar) and if an infestation is starting, what is done?
(5) Assume a 100 sq. mile D. frontalis outbreak in southern pines or the MPB, D. ponderosae in lodgepole pine forests of WA and BC.  What does the statement mean, “the population will degenerate from within (i.e. dumber beetles will dominate) and much of the barkbeetle population will collapse as the vigor of the forests recover.”  This is a thought question and involves genetic selection during the host-selection strategy of these barkbeetles.
(6) Describe or draw a generalized life cycle of a cerambycid or buprestid that’s a wood borer of moribund or dead Douglas-fir.

(7) Describe or draw the generalized life cycle of the damp wood termite (Zootermopsis angusticollis).

(8) Describe the spread of the Dutch-elm disease (Ceratocistis ulmi) by the European elm barkbeetle, Scolytus multistriatus.  How do the beetles and the fungi interact?

(9) Outline the general life cycle of two of the following forest insects: 

(a) an ambrosia beetle

(b) the WSBW

(c) the Douglas-fir tussock moth

(d) an anobiid powderpost beetle
(e) Ips

(10) Describe the components of an IPM system to manage the spruce tip weevil, Pissodes strobi.
(11) You’re a DNR silviculturist living in Ellensburg.  Describe a least four pest problems you would be dealing with?  Your sister is a forester working for the Weyerhaeuser Co. in Shelton, WA.  What four insect problems would she be trying to solve?

(12) Why is the European variety of the gypsy moth of such concern to the economy of Washington State?  Why would the Asian variety of the gypsy moth be worse?

III. Some really short questions.

(13) What is an instar?

(14) What are the two ecological groups found in the Scolytidae?

(15) Name one difference between the Chelicerata and the Mandibulata.

(16) Control of nursery and seed orchard pests is costly, why?

(17) What does the Sitka spruce tip weevil do?

(18) Who was Wm. Wellington?

(19) Why does a Douglas-fir tussock moth outbreak collapse in 3 – 4 yrs.?

(20) Why is the introduction and establishment of Sirex noctilio feared?
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