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Along with the Buprestis spp., ambrosia beetles are the earliest colonizers 

of severely fire-damaged Douglas-fir. Following the 1933 Tillamook bum, they 

were the first to enter scorched wood (Furniss 1941 ). These small, cylindrical, 

dark, reddish-brown beetles construct simple short mines in the sapwood of 

unseasoned, downed timber (Furniss and Carolin 1977). The majority of ambrosia 

beetles associated with Douglas-fir, Trypodendron lineatum (Oliv.), begin to fly in 

early May (Rudinsky and Daterman 1964) and usually occupy windthrown or 

downed Douglas-fir. To locate their host, these insects first sense aggregation 

pheremone plumes and use other tactile and visual cues at closer range (Rudinsky 

and Daterman 1964). Gnathotrichus spp. Lee, another ambrosia beetle significant 

to Dendroctonus beetles, have a longer flight season which overlaps the Douglas-fir 

beetle's flight. Gnathotrichus spp. aggregate toward the scent of the Douglas-fir 

beetle's mass attraction pheremone or her borings (Rudinsky and Daterman 1964) 

and overwinter in P. menziesii stems. If piles of fine white boring dust can be 

found at the base of burnt trees, ambrosia beetles are active. The ambrosia beetles 

primarily feed on black-stain fungus (introduced fungal spores in the heartwood), so 

phloem food competition with Douglas-fir beetles is not a problem. 

An array of other wood-boring beetles from the family Cerambycidae select 

fire-killed Douglas-fir. The Cerambycidae (long-homed or round-headed borers) 

are cambium wood feeders that construct long, irregular tunnels into the sapwood 

(Furniss and Carolin 1977). Like ambrosia beetle activity, Cerambycidae 
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infestation does not result in tree mortality and does not directly influence Douglas­

fir colonization. Rather , Mitton and Sturgeon (1982 , p. 255) described the function 

of the borers in the forest ecosystem as decomposers that " ... aid in the natural 

process of returning the deadwood to the soil." Presence of wood borers in a 

depreciating tree have a significant impact on the decomposition rates of logs 

(Edmonds and Eglitis 1989). They effectively loosen the wood, allowing entrance 

of fungi and other pathogens into the heartwood of the tree (Kimmey 194 3). 

Insect parasites and entomophagous insects, on the other hand, can have a 

direct detrimental impact on Douglas-fir brood success (Furniss and Orr 1978). 

Marsden and others ( 1981) reported one significant insect parasite, Coe lo ides 

vancouverensis (Hymenoptera : Brachonidae) [Dalla Torre] (=brunneri Viereck) , 

and two important clerid predators , Enoclerus sphegeus (Coleoptera: Cleridae) 

Fabricius and Medetera spp. (Coleoptera : Cleridae) Wheeler, for the Douglas-fir 

beetle in the Intermountain West. Because C. vancouverensis females deposit eggs 

singly via an ovipositor injected into the bark, most of these parasites were 

excluded from very thick-barked Douglas-fir trees beyond the length of the 

ovipositor, 4.6 mm. Yet, Bedard (1950) estimated that 29% of the Douglas-fir 

beetles in his sample were parasitized by this insect alone. However , E. sphegeus 

consume more bark beetle adults per predator per day than any other predator. 

These insects attack windthrown trees with the greatest densities of bark beetles, 

61-70 beetles in 3.1 m of stem area (Cowan and Nagel 1965; Schmitz and Rudinsky 
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1968). Entomophagous insects emerge in May and June, preying on bark beetles 

and laying eggs in masses under bark crevices. By the end of the summer their 

larvae hatch and enter bark beetle galleries, searching for viable larvae prey 

(Marsden et al. I 981 ). Theoretically, clerids consume 400 larvae in their lifetime , 

though overall they fail to have a major impact on Douglas-fir insect densities 

despite large beetle populations (Cowan and Nagel 1965). Temporally short cycles 

of Douglas-fir beetle infestation due to other exogenous factors protect isolated 

pockets of expanding bark beetle populations from much predatory influence . 

In addition to predatory insects, woodpeckers prey on Dendroctonus beetle 

larvae and the buprestid beetle larvae living in the sapwood of Douglas-fir tree 

stems . Miller and Keen ( 1960) noted mortality of the western pine beetle larvae by 

native woodpeckers and up to 75% mortality of spruce beetle populations due to 

woodpecker activity . Yet, Furniss and Orr (1978) concluded that woodpeckers 

were an insignificant predator for Douglas-fir beetles , especially in the first years of 

colonization when woodpeckers were rare. Overall , Pasek and Schaupp (1995) 

recognized the concerted impact of biotic agents on brood production. Yet, they 

concluded that the relative influence of insect competitors, insect predators, and 

woodpeckers on the mortality of Douglas-fir beetle larvae is largely unpredictable 

and possibly irrelevant in most cases. 


