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ABSTRACT 

Relative abu ndance, and within-tree distribution of 
insect species associated with mountai n pine beetle- (Den
droctonus ponderosae Hopkins) infested lodgepole pine 
(Pinus contorta, var. latifolia Engelm.) were determined 
by sampling infested trees in central Idaho and northeastern 
Oregon at various height intervals. Fifty-four insect species 
from eight orders were collected, including several species 
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previously unreported . Emergence periods were deter
mined for most of the insect species co llected in central 
Idaho. Peeding habits are discussed. 

INTRODUCTION 

An annotated list of the parasites, predators and 
other associates of mountain pine beetle (MPB), Dendroc
tonus ponderosae Hopkins, in lodgepole pine (LPP), Pinus 
contorta var. lalifolia Engelm., and western white pine, 
Pinus monticola Douglas, was published by DeLeon (1934). 
The list provided information on feedi ng habits, seasonal 
occurrence and abundance of many species. Quanti tative 
data on abundance of many species were lacking, and little 
in formation on emergence periods and within-tree distri
bution was provided. This paper presents additional infor
mation on relative abundance, within-tree distribution and 
emergence periods of insect species associated with MPB· 
infested LLP in central Idaho and northeastern Oregon. 
Feeding habits for each species, as reported in the literature 
(Bush ing 1965, Dah lsten an d Stephen 1974), also are pre· 
sented. 
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METHODS AND PROCEDURES 

Sam pling was conducted in seven LPP stands located 
in the Payette National Forest in Idaho and in the Wallowa
Whitman National Forest in Oregon (Tab le 1) . The stands 
were se lected because each contained a declining infest;ltion 
of MPB, where higher populations of associated entomo
phagous insect species were expected (Bi llings 1970). 

Most stands were sampled several times during the 
3-year study to assure representation of differing genera
tions and developmental periods of MPB in a variety of 
geographic areas. However, some stands were sampled in 
on ly one year. For example, Paddy Flat stands 14 were 
sampled in October 1977, and again in both Ju ly and Octo
ber of 1978 an d 1979; the McCubbin stand was sampled 
in September and November of 1979; and the Sled Springs 
and McCall stands each were sampled in May 1978. 

At each sampli ng date, two currentl y infested (brood) 
trees in each of four, 5-cm diameter (breast height) classes 
(17, 22,27 and 32 cm) were fe lled at 40-m intervals in each 

of the seven stands. An equal number of emergent trees 
(from which the beetles had recently emerged) in each of 
the fou r DBH classes also were selected in the McCubbin 
stand in November 1979 to determine whether the inci
dence of various insect species differed between brood and 
emergent trees for a given time and stand . 

Slab samples (15 x 30 cm) were removed a t 2-m inter
vals along the north-facing aspect of each fe lled tree in a ll 
stands. Three additional slabs from the 0 .8, 1.3 and 1.8-m 
(upper dimensions) leve ls were removed from the lower 
bole along the same aspect to increase sampling in tensity. 
Slabs from a ll but the McCall stand in 1978 were stored at 
10°C for subsequent examination, at which time the num
ber, stage and feeding site of each insect species presen t 
were recorded to determine relative abundance and withi n
tree distribution. The slabs obtained in 1978 from the 
McCall stand were enclosed with nylon screen cages in earl y 
June. These were exam ined at weekly intervals until 
December 1978 to determine the emergence periods of 
each species present at the time of cagin g, and to obtain 
speci mens for identification. 

Table 1. Mensurational and site characteristics of mountain pine beetle infested stands, central Idaho and northeastern Oregon. 

PaddY Flat, Idaho McCall , Sled Springs, McCubbin, 
2 3 4 Idaho Oregon Oregon 

Stand charac teristics (year) 1977 1977 1977 1977 1977 1977 1978 

Size (ha) 10.1 14.2 6.1 7.7 9 .3 2 .1 12.1 

Crown com petition factor 75. 1 87.9 106.7 105.9 135.4 115.5 133.2 

LLP in basal area (%) 100.0 92.6 95.0 100.0 92.5 97 .2 87.6 

Mean age of LPP 87.5 83.5 86.4 90.1 88.7 73 .2 77.4 

Mean DBH of LPP (cm) 23.4 20.8 20.1 21.3 24.5 20.1 17.3 

Mean no. LPP trees killed /ha 
· prior to 1977 83.4 126.5 60.2 67.7 61.2 40.1 14 .5 
· during 1977 28 .2 23.9 20.0 15.9 13.5 28.4 20.2 
· during 1978 16 .1 18.9 69 .7 14.6 8.7 16.2 
· during 1979 20 .4 46.1 18.6 

Site characteristics 

Elevation (m ) 1524 1524 1524 1524 1555 1300 1341 

Slope (%) 0 0 0 0 0 0 0-10 

Aspect Flat Flat Flat Flat Flat Flat NE 

Habitat type 
a Abla/Vasc Abla/Vasc Abla/Vasc Abla/ Vasc Abla/Vasc Abla/ Libo Abla/ Libo 

aAbla/Vasc = Abies lasiocarpa/Vaccinium scoparium,' Abla/ Libo = Abies lasiocarpa/Linnaea borealis 
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RESULTS AND DISCUSSION 

Fifty-four insect species from 8 orders were collected 
from the MPB brood trees (Tab le 2). The six scolytid 
species were present in substantia ll y greater numbers than 
all other insect associates, with Pityopthorus confertus 
Swaine the most abundant species. The within-tree distri
bution for each bark beetle species was fairly constant 
among trees. However, the abundance of anyone species 
var ied among trees even within the same stand. No attempt 
was made to determine the causes for this variation, but 
previous studies have shown that such factors as climatic 
conditions (Safranyik and Jahren 1970), food quant ity and 
quality (Berryman 1976), inter· and intra-specific competi· 
tion (Cole 1962, 1973 a, b, 1974, 1975) and tree resistance 
(Berryman 1976) may affect bark beetle host preferences, 
survival and abundance. These scolytids normall y feed on 
injured, dying and recently dead trees, but when such 
material is no longer ava ilable, they may attack and ki ll 
some residual trees (Chamberlin 1935, Furniss and Carol in 
1977, Reid 1955, Sartwell et al. 1971) . 

Fourteen predaceous and 3 parasitoid insect species 
were collected, in addition to 4 species considered facu lta
tive predators by De l eon (1934) . The num ber of ind io 
vidual predators usually was greater than parasitoids. The 
most com monly co llected entomophagous insect species 
were: Medetera aldrichii (Wheeler). Lonchaea sp. , Coeloides 
rufovariegatus (Provencher), Rhopalicus pulchripennis 
(Crawford ). Enoclerus sphegeus (Fabricius) and Thanasimus 
undatulus (Say) (Table 2). These and other entomopha· 
gous species often occurred th roughou t the MPB·infested 
portions of trees . However, predators were concentrated in 
the lower to mid-bole, while parasitoids were fou nd more 
frequently in the upper bole . These distribution patterns 
may be related in part to vary ing bark thicknesses along the 
tree bole . For example, Rhopalicus pulchripennis (Craw· 
ford), a hymenopterous parasitoid of MPB, prefers to ovi
posit in smooth rather than rough bark in sugar pine, Pinus 
lambertiana Douglas (Ball and Dah lsten 1973). However, 
many other factors, such as host density and moisture 
content of the inner bark surface (Billings 1970), also may 
have influenced within-tree distribution patterns of these 
species. 

The adult emergence period for many of the entomo
phagous species lasted several weeks (Table 2), with several 
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beginning before and ending during MPB emergence. In the 
McCubbin stand, many of the entomophagous insect 
species were present in samples removed from both brood 
and emergent trees. This suggests that such species emerging 
before MPB emergence may oviposit in brood trees at
tacked the previous year, while individuals of a species 
emerging during MPB emergence may ovi posit either in 
recently-attacked trees or in trees attacked the previous 
year. Several entomophagous species (e.g., Enoc/erus 
sphegeus F.) were capable of completi ng development in 
MPB vacated (emergent) trees, emerging the following year, 
and ovipositing in trees recentl y or currently under attack 
by MPB. 

These preli minary observations of within - and be
tween-tree distributions of the various entomophagous 
insects, and the suggestion that emergent trees provide a 
breeding habi tat for those species, indicated that emergent 
trees should be left in the stand for at least one year follow· 
ing MPB emergence. This practice, with the concurrent 
removal of brood trees during harvest (salvage) or control 
cuttings, would conserve a proportion of the entomopha
gous insect population, and reduce MPB populations. 
Testing the above hypothesis and the efficacy of a phero· 
mone-based control tactic served as objectives for subse
quent studies in the same stands. 
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Table 2. Relative abundance. within-tree dist ribution , emergence periods and feedi ngs of inse cts assoc iated with mountain pine beetle-infested 
lodgepole pine stands in central Idaho and northeastern Oregon, 1977·79. 

Scolytidae 
Dendroctonus ponderosoe Hopkins 
Gnothotrlchus re tusus (LeConte) 
Ips lotidens (L eConte) 
Ips mexiconus (Hopkins) 
Pityogenes knechteli Swa in e 
Pityophtorus confertus Swaine 
Ips pin! (Sa y) 

Staphylinidae 
Aleocharinae' 
Aleocharinae' 
Quedius loevigatus (G yll enhal) 

Nitidulidae 
Epuraeo sp.' 

T enebrionidae 
Corticeus praetermissus (Fall ) 
Corriceus subopocus (Wallis) 
Bius estriatus (LeConte) 

Colyd iidae 
Loscono tus complex LeConte 
Loscono tus subcos tulotus Kraus 

Curculionidae 
Rhyncolus sp . 

Rhi zoph agidae 
Rhizophogus scolpturotus Mannerheim 

Cryp tophagidae 
Alomario sP.c 

Elateridae sP .c 
Ctenicero sp.c 

Melandry idae 
Xylito laevigalo Hell 

Lathridiidae 
Corticorio denligero LeConte 

Cerambycidae 
Neocon thocinus obliqus LeConte 

Cantharidaec 

Cucujidae 
Cucujus clovipes Fabricius 
Cryp tolestes ongustulus ( Le Conte) 

Cleridae 
Enoclerus sphegeus (Fabricius) 
Thonosimus undatulus (Say) 

Height found 
(m) 

o - 14.3 
o - 0.8 

12.0 - 12.3 
o - 16 .3 

1.0 - 24.3 
o - 24 .3 
o - 24.3 

4.0 - 4.3 
10.0 - 10.3 

1.5 - 2.3 

o - 16.3 

1.5 - 20.3 
0.5 0.8 

o - 0.3 

10.0 _ 10 .3 
18.0 - 18 .3 

o - 0.3 

1.5 - 1.8 

2.0 - 2.3 

0.5 - 0.8 

4.0 - 4.3 

0.5 - 0.8 

12.0 - 12.3 

o - 1.8 

o 
0.5 

0.3 
1.8 

o - 14 .3 
o - 14.3 

Emergence'" 
period 

CO LEOPTERA 

7/6 - 8/20 
7/6 - 7/30 

6/20 - 7/6 
6/20 - 8/6 
7/16 - 8/6 
6/20 - 8/20 

7/16 -7/23 
6/20 - 7/6 
6/20 - 7/6 

6/20 - 8/ 13 

6/20 - 7/6 

7/16 - 7/23 

7/6 - 7/23 
7/6 - 7/23 

6/20 - 7/6 

7/6 - 7/16 

7/7 - 7/ 16 

7/6 - 7/23 

7/30 - 8/6 

8/6 - 8/13 

8/6 - 8/13 

9/1 - 9/20 
5/15 - 9/1 

Abundanceb 

ca tegory 

VA 
R 
R 
o 
A 

VA 
A 

R 
R 
R 

A 

R 
R 
R 

R 
R 

R 

R 

R 

R 

R 

R 

R 

o 

R 
R 

o 
o 

Feeding 
habits 

Herbivorous (phloem) 
Herbivorou s (phloem & xylem) 
Herbivorous (ph loem) 
Herbivorous (phloem) 
Herb ivorous (phloem) 
Herb ivorou s (phloem) 
Herbivorous (phloem) 

Predaceous 
Predaceous 
Predaceous 

Saprophagous 

Facultative predator 
Facultative predator 

? 

Facultative predator 
Facultative preda tor 

Xy lophagous 

Predaceous 

Saprophagous 

Herb ivorou s (bark & xy lem) 

Saprophagous 

Predaceous 
Predaceous 

Predaceous 
Predaceous 



Table 2. Continued 

Height found Emergencea Abundanceb Feed ing 
1m) period category habits 

Trogositidae 
Temnochllo sp.c 0 1.8 R Predaceous 
Corticotomus sp.c 0 1.8 R 

Dermestidae 
Megotomo cylindrico Kirby 0 - 1.3 R Saprophagous 

Ptinidae 
Ptinus fur (L.) 1.5 - 1.8 R 

Carabidae 
Prom ius pioeus Dej. 1.0 - 1.3 R 

COLLEMBOLA 

Entomobryidae 
Entomobryo nivolis 0.5 - 0.8 6/20 - 7/16 R Saprophagous 

DIPTERA 

Cecidomyiidae 
Micromyo sp.c 0.5 2.3 6/20 - 7/16 R Saprophagous 
Cecidomyio sp.c 6.0 8.3 6/20 - 7/16 R Saprophagous 

Lonchaeidae 
Lonchoeo sp . corticis group 0 - 12.3 6/20 - 8/6 A Predaceous 

Dolichopodidae 
Medetera aldrichii WheeJer 0 - 10.3 7/6 - 8/13 A Predaceous 

Phoridae 
Megoselio sp.c 0 - 12.3 7/ 16 - 7/23 R Saprophagous 

Sciaridae 
Bradysio sp.c 0 - 1.3 R Saprophagous 

Xylophagidae 
Xy!ophagus sp.c 0.5 - 0.8 Predaceous 

PSOCOPTERA 

Psocidae 
Amphigerontio bifosciato (Latr.) 6.0 6.3 7/23 - 7/30 R Saprophagous 
Loensia moculoso (Banks) 1.5 1.8 8/13 - 8/20 R Saprophagous 

NEUROPTERA 

Raphidiidae 
Rophidia (+Agulla) sp.c o - 14.3 7/6 - 8/13 R Predaceous 

Coniopterygidae 
Porasemldolis fuscipennis (Reuter) 18.0 - 18.3 6/20 - 7/6 R Saprophagous 

Hemerobiidae 
Hemerobius sp.c 6.0 - 6.3 7/6 - 7/16 R 

HEMIPTERA 

Anthorcoridaec 0 - 14 .3 C Predaceous 



Table 2. Continued 

Braconidae 
Coeloides rufovariegatus (Provencher) 

(= C. dendroctoni) 
Dendrosoter scaber Mues. 

Pteromalidae 
Rhopalicus pu/Chripennis (Crawford) 

Siricidae 
Sirex juvencus californicus Ashmead 

Gelechiidaec 

NemapoginaeC 

Forficulidae 
Forficula auricularia L. 

aOeterm ined for McCall stands only 

Height found 
(m) 

Emergencea 

period 

HYMENOPTERA 

o - 0.3 

12.0 - 24.3 

o - 16 .3 

1.0 - 1.3 

6/20 - 8/13 

8/6 - 8/13 

6/20 - 7/30 

LEPIDOPTERA 

8.0 - 20.3 7/6 - 8/6 

1.5 1.8 

DERMAPTERA 

o - 2.3 

Abundanceb 

category 

C 

R 

C 

R 

R 

R 

o 

Feeding 
habits 

Parasitic 

Parasitic 

Parasitic 

Saprophagous 

Saprophagous 

Saprophago us 

bR = rare, 1-5 indiv.; 0 = occasional, 6-19 indiv .; C = common. 20-49 indiv. ; A = abundant, 50-200 in div.; VA = very abundant, > 200 indiv. 

cSpec ies unidentified. 
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