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were predaceous on the Douglas -fir beetle; and 3) to deter- 

mine the effect of elevation and exposure on the emergence 

of M. aldrichii. 

Seasonal histories of M. aldrichii and the Lonchaea 

sp. in association with the Douglas -fir beetle in western 

Oregon and. Washington are presented. M. aldrichii was 
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Lonchaea sp. had one and a partial second generation. 

Third- instar larvae of M. aldrichii killed larvae and . 

pupae of the Douglas -fir beetle in the laboratory, but they 

. 

(-34 

- 



would not kill adults, Third -instar larvae of the Lonchaea 

sp. would not kill any of the stages of the Douglas -fir 

beetle. 

The second instar of M. aldrichii is described for the 

first time, and all the immature stages of the Lonchaea sp. 

are described. 

Larval instars of M. aldrichii as well as the Lonchaea 

sp. may be separated by measuring the lengths of their 

cephalo- pharyngeal skeletons, which almost doubled with 

each succeeding instar. 

Emergence dates of M. aldrichii were affected by the 

elevation of infested trees as well as their degree of ex- 

posure to direct radiation, In an emergence study utiliz- 

ing three field cages, emergence began first on May 23, 

1963, in a field cage exposed to direct radiation at an 

elevation of 1400 feet, progressed to an unexposed cage 

at the same elevation, and commenced last on September 19 

in an unexposed cage at an elevation of 2000 feet. 
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INTRODUCTION 

The Douglas-fir beetle,-Dendroctonus pseudotsugae 

Hopkins (Coleoptera:Scolytidae), is considered one of the 

most destructive forest insect pests of Douglas -fir, 

Faeudotauga menziesii Franco (Coniferales: 

Pinaceae), in the Northwest. The beetles are capable of 

building up tremendous populations in timber weakened by 

fire, drought, or uprooted by strong winds. 

In order to study the population dynamics of this 

insePt or to plan control projects efficiently and eco-, 

nomically, an estimate of the size of Douglas -fir beetle 

populations is necessary. One of the factors affecting 

population size is the number and effectiveness of preda- 

tors and parasites. Among the more important predators and . 

parasites of the Douglas -fir beetle are Enoclerus sphegeus 

Fabricius (Coleoptera:Cleridae), Enoclerus lecontei Wol- 

cott (Coleoptera:Cleridae), Thanasimus undatulus Say 

(Coleoptera:Cleridae), Medetera aldrichii Wheeler (Diptera: 

Dolichopodidae), Lonchaea corticis Taylor (Diptera: 

Lonchaeidae), and Coeloides brunneri Viereck (Hymenop- 

tera:Braconidae). Investigators have expressed varied 

opinions concerning the value of these natural enemies. 

. 
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L. corticis was considered to be more effective than M. 

aldrichii as a predator of the Douglas -fir beetle in the 

intermountain region of the western United States, and E. 

sphegeus was reported to be more effective than M. 

aldrichii on Douglas -fir beetle broods in the interior of 

of British Columbia. 

Before the effectiveness of a predator can be deter- 

mined, certain basic facts about its biology must be known. 

The biologies of M. aldrichii and. L. corticis and their 

association with the Douglas -fir beetle in the inter- 

mountain region of the western United States were investi- 

gated by Bedard. However, the biologies of M. aldrichii 

and. Lonchaea sp, found in the galleries of the Douglas -fir 

beetle in western Oregon and. Washington are undoubtedly 

different due to the differences in host tree as well as 

the biology of the Douglas -fir beetle. An investigation 

of the biologies of M. aldrichii and a Lonchaea sp. was 

initiated. in 1962 while the writer was employed at the 

Weyerhaeuser Forestry Research Center, Centralia, Washing- 

ton, and continued. at Oregon State University, Corvallis, 

Oregon, while the writer was employed as a research as- 

sistant in the Department of Entomology, from 1962 to 

1.964 0 
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The objectives of the study were 1) to learn the 

life history and. habits of M. aldrichii and the Lonchaea 

sp. in association with the Douglas -fir beetle in western 

Oregon and. Washington; 2) to determine if the of M. 

aldrichii and Lonchaea sp. were predaceous on the Douglas- 

fir beetle; and 3) to determine the effect of elevation 

and exposure on the emergence of M. aldrichii. 

One study area was located. on Weyerhaeuser's McDonald 

Tree Farm, 12 miles southwest of Centralia, Washington, 

and. the other was on the Mary's Peak -Watershed., Siuslaw 

National Forest, 14 miles west of Corvallis, Oregon, The 

forest type of both areas was Douglas -fir mixed with oc- 

casional hemlock, Tsuga heterophylla (Rafn.) Sarg., and . 

western red. cedar, Thuya plicata Dann . 



LITERATURE REVIEW 

Dend.roctonus pseudotsugae Hopkins 

The Douglas -fir beetle was first described. by , Hopkins 

(21, p. 11) in 1905 as follows: "The Douglas -spruce beetle 

(Dend,roctonus pseudotsugae n. sp.) is dark red or brown, 

and always breeds in Douglas spruce and western larch." 

The length of the adult beetle varies from 3..5 mm to 7 mm 

with the - average about 6 mm. Color may vary from light 

reddish to nearly blaçk. According to Hopkins (22, p. 121), 

D. pseudotsugae may be distinguished from other members of 

the genus by a shining and finely punctured. pronotum. 

The seasonal history and habits of the Douglas -fir 

beetle have been recorded by a number of investigators (5, 

10_p.; 8, 40 po; 17, 4 p.; 22, 169 p.; 31, 21 p.; 40, 11 p,; 

41, 11 p.). The general seasonal history and habits of 

this bark beetle are as follows: The Douglas -fir beetle 

has one generation a year with two broods per generation 

(Figure 1). The predominant overwintering stage -is 

teneral.adults, however, some parent adults, as well as 

last instar larvae and pupae also overwinter. In the 

spring, the overwintered teneral adults and parent adults 

emerge to attack fresh logs and green trees, producing the 

4 
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Figure 1. Generalized seasonal history of the Douglas- 

fir beetle. 



Winter 

Brood 
Adults 

Spring 
(May) 

First Brood 
t1111 Inn 11411 

Summer 

(July) 

Parent Adults),--' 
Mature larvae 
& pupae 

11111 11111 

Second Brood 
lull nil 

un' 17.11 *1111 

V 

Parents 
Usually die 

Brood. Adults 

Parents 
Usually die 

11 u. to Ill 111h 
11111 11111 

Second Brood 
.1111 -LL1` 

11111 1711, `T 

First Brood 

Fall 

(September) 

Mature larvae 
& pupae 

Parent Adults 

1 

e-30- 

rn 

y 
a 



7 

spring brood which matures to teneral adults by fall and. 

overwinters. The parent adults usually die after this 

spring attack, while the teneral adults may re- emerge in 

the summer to attack another log or tree and produce their 

second brood., after which these adults usually die. The 

resulting second brood passes the winter either as brood . 

adults, or as mature larvae and pupae which mature to 

teneral adults in the summer and emerge to attack fresh 

logs and trees, producing their first brood, and then pass 

the winter as parent adults. 

The female beetle bores through the bark and con- 

structs an egg gallery in the phloem. Mating takes place 

within the gallery and the female constructs egg niches 

on alternate sides of the gallery. The number of eggs laid . 

may vary from 30 to 400. 

There are four larval instars, with the duration of 

each stadium depending on temperature. The period of 

development from egg to adult was reported as 91 days by 

Bedard. (4, p. 12 -22) in the field, while Vité and Rudinsky 

(41, p. 160 -161) reported the period of development from 

egg to adult to be as short as 33 days in the laboratory 

o 84-86F. at 
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Medetera aldrichii Wheeler 

An investigation of the literature by Cregan (10,p.7) 

revealed that all adult Dolichopodidae are predaceous. 

According to her, the trophi are able to seize and masti- 

cate the prey. The masticated food is then transferred . 

to the mouth aperature which is located between the bases 

of the labrum and the hypopharynx. Bedard (4, p. 55) ob- 

served M. aldrichii feeding upon small soft -bodies arthro- 

pods, while DeLeon (13, p. 15) observed a female M. al- 

drichii capture and feed on a small red spider. 

The larvae of all known Medetera species are found 

living beneath the bark of trees, and most of them are pre- 

daceous on bark beetles of the family Scolytidae. Keen 

(26, p. 92 -93) first reported the larval stage of M. 

aldrichii as predaceous on the larvae and pupae of Den- 

droctonus monticolae Hopkins and probably other bark bee- 

tles in ponderosa pine, Pinus ponderosa Laws., and lodge- 

pole pine, Pinus contorta Douglas. Bedard (4, p. 56)later 

reported the larvae of M. aldrichii as being predaceous on 

the eggs, larvae, and pupae of the Douglas -fir beetle. 

De Leon (13, p. 1) stated that the larvae of M. aldrichii 

were important predators of D. monticolae broods in lodge- 

pole pine, western white pine (Pinus lambertiana Douglas), 

. 
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and probably ponderosa pine in Montana, Idaho, and. eastern 

Washington. Hopping (23, p. 151) found larvae 

aldrichii to be predaceous on the larvae of the Douglas -fir 

beetle, as well as larvae of Cerambycidae and Buprestidae, 

in Douglas -fir near Vernon, British Columbia. He did not 

believe they were as effective as predators on the Douglas- 

fir beetle brood as were larvae of Enoclerus sphegeus. 

Blackman (6, p. 107) collected a number of species of 

Medetera from material containing a large number of Poly- 

graphus rufipennis Kirby (Coleoptera:Scolytid.ae) and some 

Scolytus piceae ( Swaine )(Coleoptera :Scolytid.ae). Medetera 

crassivenis Curran and. M. venatus Curran were reared and 

described by Curran (11, p, 199 -204) from decaying oak 

bark collected. at Nassau, New York, and infested with the 

larvae of an undetermined species of - Sciara - (Diptera: 

Sciarid.ae). De Meijer (14, p. 195 -197) also collected 

larvae of Medetera ambiguus Zetterstedt,.M. obscurus Zett., 

and M. tristis Zett. from underneath the bark of pines. 

Felt (18, p. 414) stated that Miastor (DipteraOCecidomyi- 

dae) larvae were preyed upon by a species of Medetera. 

Hopkins (20, p. 214) found the larvae and cocoons of M. 

nigripes Loew in the larval mines of the spruce bark bee- 

tle, Polygraphus rufipennis, and considered it a primary 

of M. 



10 

predator of the larvae of this beetle. The larvae of M. 

signaticornis Loew were taken from galleries of Ips typo- 

qraphus ( Linnaeus )(Coleoptera:Scolytidae) and Hylurqops 

pillatus Gyllenhal (Coleoptera:Scolytidae), under the bark 

of Picea excelsa Link, by Hubault (24, p. 135). Inouye and 

Nobuchi (25, p. 37) reported an unidentified species of 

Medetera as an important predator of the beetles Thanasimus 

substriatus Gebler (Coleoptera:Clerid.ae), Temnochila 

japonica Reiter (Coleoptera:Ostomatid.ae), and Metoponcus 

maxinus Bernhauer (Coleoptera :Staphylinid.ae), occurring in 

windthrown trees of coniferous forests in Hokkaido, Japan. 

Malloch (28, p. 8) found the larvae of Medetera caerules- 

cens n. sp. under the bark of a fallen cottonwood (Populus' 

sp.). Nourteva (34, p. 192) observed larvae of Medetera 

sp. feeding on the larvae, pupae, and callow adults of 

bark beetles as well as other larvae living under the bark, 

such as Pissodes sp. (Coleoptera:Curculionidae) or Sciari- 

dae ( Diptera). He believed it probable that there were 

some species of Medetera whose larvae do not live under 

bark. M. ambiquus Meigan has been reported as a predator 

of a species of Tomicus (Coleoptera:Scolytidae) living un- 

der the bark of Pinus pinaster Aiton, by Perris (35, p.321). 

Schimitschek (36, p. 330 -332) observed the larvae of 
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M, excellens Frey and other unidentified. Medetera sp. feed- 

ing on the larvae, pupae, and adults of cembrae (Heer). 

He believed that the larvae of most Medetera were pre- 

daceous on bark beetle broods. 

Systematic Position and Synonomy - The Family Dolichopodi- 

dae, to which the genus Medetera is assigned, is one of the 

higher families of the Diptera. It is placed in the 

Division Orthorrhapha (straight -seamed flies) under the 

suborder Brachycera (short -horned flies). According to 

Essig (16, p. 776) the family Dolichopodidae was first 

established by Leach in 1819. However, Seguy (37, p. 661) 

credited Westwood with the first description of the family 

Dolichopodidae in 1840. Curran (12, p. 215) listed the 

family as Dolichopidae, but this usage has not been adopt- 

ed by other writers. Neaves (33, p. 63) listed the genus 

Medetera as having been described by Fischer de Waldheim 

in 1819. The genus was placed in the subfamily 

Medeterinae by Aldrich (1, p. 295) in 1905. Medeterus 

aldrichii was described by Wheeler (42, p 24-25) from a 

single male specimen from Moscow,Idaho, collected by Pro- 

fessor J. M. Aldrich, Apparently Wheeler used. Medeterus 

as an emendation of Medetera when describing his species 

Ips 
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aldrichii. The two names were brought to the attention of 

the International Committee on Zoological Nomenclature by 

Dr. Hardy of the University of Hawaii and the Committee 

ruled that Medetera is the valid name.1 

Description of Stages - Bedard (4, p. 50 -53) described the 

stages of M. aldrichii as follows: 

Egg: The eggs are elongate -oval in outline, 
slightly pointed at one end. The color is yellowish- 
orange, the pointed end bearing a darker, brownish 
cap. The entire surface is smooth and shining. The 
eggs average .857 mm in length by .20 mm in width. 
The maximum length .975 mm; the minimum length .80 
mm; the maximum width .20 mm; the minimum width 
.20 mm. 

Larvae The larvae upon hatching are but slightly 
longer than the egg, but upon reaching maturity, 
have an average length of 8.9 mm. They are creamy - 
white in color, slender, cylindrical, and taper 
anteriorly as well as posteriorly from the fifth 
and sixth abdominal segments; although the tapering 
is more pronounded cephalad. The body is divided 
into a head, three thoracic and eight abdominal 
segments. The head is composed of two segments, 
the anterior one bearing the antennae and buccal 
appendages, the posterior one with an oval, brown- 
ish, sclerotized plate on the posterior half of 
the dorsum. A second., smaller, crescent- shaped, 
sclerotized plate appears on the dorsum of the pro - 
thorax near the anterior margin. The first to the 
seventh (inclusive) abdominal segments bear 

1Personal communication with Dr. Fred C. Harmston, 
Dept. of Health, Education, and Welfare, Greeley, 
Colorado. 
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pseudopodia which are situated ventrad and 
cephalad and are furnished with rows of small 
locomotor spines. The apical segment has a 

circular band of these spinules in the center of 
the venter and. a single row projects laterally on 
either side of the circular band. 

Pupa: The pupa averages 4.4 mm in length and is 
creamy white in color. A pair of slender respir- 
atory horns originate from the dorsum of the pro- 
thorax, cephalad, directly behind the eyes. A 
single transverse row of prostrate spines appear 
on the dorsum of all but the apical and penultimate 
abdominal segments. The apical segment bears a 

transverse row of long slender spines. The dorsum 
of the thorax has a few scattered short, stout 
spines. The wings extend to the apex of the second 
abdominal segment, the apices of the fore tarsi to 
the apex of the third, those of the mid tarsi to the 
apex of the fourth, and those of the hind tarsi to 
the apex of the fifth. 

Imago The adult averages 4.0 mm in length and is 
black in color, with the exception that the front 
below the antennae is metallic blue, the dorsum of 
the thorax is vittate, bearing four whitish, long - 
itudinal stripes. The scutellum bears two pairs 
of bristles. The pro- and mesothoracic tarsi have 
the first joint never less than half the length of 
the second segment. 

A secondary sexual character of M. aldrichii peculiar 

to the Dolichopodidae is the male genitalia, which is very 

conspicuous and usually folded forward underneath the 

abdomen (Plate 1). 

Seasonal History and Habits - The first investigator to 

record the seasonal history and habits of M. aldrichii as- 

sociated with the Douglas -fir beetle was Bedard (4, 67 p.). 



Plate 1. Adult Medetera aldrichii Wheeler showing ex- 

ternal sex characters. A. Drawing of male 

showing genitalia folded forward under abdomen 

in manner peculiar to the Dolichopodidae; 

B. abdomen of female showing tip of ovipositor. 
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Hopping (23, p. -153) reported on the seasonal develop- 

ment of M, aldrichii as a predator of the Douglas -fir bee- 

tle near Vernon, British Columbia, De Leon (13, p. 59 -91) 

did a comprehensive study on the seasonal history, biology, 

and habits of M. aldrichii as a predator of the mountain 

pine beetle, Dendroctonus monti.colae. 

The seasonal history and habits of M. aldrichii in 

association with the Douglas -fir beetle in eastern Washing- 

ton, was reported by Bedard (4, p. 55 -56), as follows: 

The adults are found most abundantly on the newly 
attacked trees but may also be found in lesser 
numbers on unattacked trees and even trees of other 
species. They glide about over the bark and are 
capable of moving forward, backward, or sideward 
with the same ease and gracefulness, although the 
forward motion is the most common. They feed upon 
small, soft- bodied arthropods which they envelop 
by means of the labella while extracting the juices. 
While gliding about over the bark, the female pauses 
now and again to feel beneath the bark scales and 
in bark crevices with her ovipositor, probably 
searching for suitable spots on which to oviposit, 
as the eggs are found in such places. These are 
laid singly or in groups of two or three. Usually, 
two eggs are found. 

The eggs hatch from 9 to 15 days, the average time 
being 11 days. Just before hatching, the young 
larva can be observed in the egg, with the last 
few abdominal segments bent so that the larva forms 
a J. 

The young larvae wriggle through the bark to the 
cambium and begin to feed. They prey upon the eggs, 
larvae, and pupae of the Douglas -fir beetle, the 
larvae of Coeloides brunneri (Vier.) and have been 

.. 
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observed eating each other. They move about 
freely beneath the bark and apparently feed on what- 
ever chances their way. When ready for pupation, 
the larva constructs a small cell composed of frass 
and minute pieces of cambium, the inside being 
lined with a silky substance. The larva appears 
in this cocoon, doubled back upon itself in the 
shape of a narrow U, in which shape it pupates. 

The length of the pupal stadium is from 12 to 15 
days, the average being 14 days. 

Lonchaea Species 

The larvae of Lonchaea sp. (Diptera:Lonchaeidae) have 

been reported to be phytophagous as well as entomophagous. 

Ayoutantis, Kortzas, and. Pelecassis (3, p. 16) recorded 

damage to fruit trees in Greece by L. aristella Becker in 

1950. Aldrich (2, p. 8 -9) collected the larvae of L. 

hirtithorax n. sp. from the stems of Lupinus polyphyllus 

Lindley. Cameron (7, p. 313) described the egg, larva, 

pupa, and adult of L. chorea Fallen, reared from cow -dung. 

L. longicornis Williston was reported infesting yams in the 

South by Chittenden (9, p. 90). Malloch (29, p. 338) found 

larvae of L. bruneri n. sp. infesting the tender tips of 

lima bean -shoots. Smith (38, p. 402 -404) described the 

larva of L. flavidipennis Zetterstedt found feeding on 

parsnips in Oxford, England. 

L. corticis Taylor was considered by Bedard (4, p. 59) 

e 
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to be among the most important predators which feed on the 

immature forms of the Douglas -fir beetle, According to 

Essig (15, p. 520), the larvae of polita Say have been 

taken from the burrows of Ips radiatae Hopkins. Felt 

(18, p. 414) found. that Miastor larvae were actively prey- 

ed upon by larger predaceous maggots of L. polita. Hendel 

(19, p. 38) described the adult of L. seiterni n. sp. whose 

larvae were taken from the galleries of LIps amitinus 

(Eichhoff). Inouye and Nobuchi (25, p. 38) described the 

final instar larva of an undescribed species of Lonchaea 

associated with bark beetles in the coniferous forests of 

Hokkaido, Japan. L. cort.icis Taylor were reared from the 

terminal shoots of white pine, Pinus strobes, Linnaeus, 

weeviled by Pissodes strobi (Peck)(Coleoptera:Curculioni- 

dae), and described by Taylor (39, p. 191). 

Systematic Position and Synonomy - The family to which the 

genus Lonchaea is assigned is placed in the Division 

Cyclorrhapha (circular-seamed flies) under the suborder 

Brachycera (short- horned flies). There is some confusion 

about the systematics of this group. To quote Malloch and. 

McAtee (30, p. 1), "Many authors consider the families 

dealt with in this paper as subfamilies of Sapromyzidae, 
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but there is very little real similarity between Sapromy- 

sides and. Lonchaeidae. The genotype of Lonchaea is 

Lonchaea vaginalis Fabricius which has been stated by some 

European authors to be synonomous with L. chorea Fallen." 

According to Seguy (37, p. 687) the family Lonchaeidae 

was established by Loew in 1862. Aldrich (1, p, 581) 

placed. Lonchaea under the family Sapromyzidae, but Curran 

(12, p. 298), recognized the family Lonchaeidae and placed . 

the genus Lonchaea in it. Loew (27, p. 41) listed, the 

Lonchaeidae with two subfamilies, Pallopterina and. Lon- 

chaeina. Neave (32, p. 987) listed the author of Lonchaea 

as Fallen in 1820. 

Description of Stages - Cameron (7, p. 313) described the 

egg, larva, pupa, and adult of L. chorea. Bedard (4, p. 

59 -61) described the egg, larva, pupa, and adult of L. 

corticis Taylor, The last instar larva of L. flavidipennis 

Zett. was described. by Smith (38, p. 402 -404). Inouye and. 

Nobuchi (25, p. 38) figured and described the final instar 

larva of an undescribed species of Lonchaea. The adult of 

L. seitneri n. sp. was described by Hendel (19, p. 38), and 

the adult of L. corticis n, sp, by Taylor (40, p. 191). 

The adults reared from the Lonchaea larvae collected. 

. 
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from Douglas-fir beetle galleries in western Oregon and 

Washington were small, shining, dark -metallic -blue flies 

(Plate 2). 

Seasonal History and Habits - The only reference to 

seasonal history and habits found in the literature was 

that of Bedard. (4, p. 61-63) concerning L. corticis in as- 

sociation with the Douglas -fir beetle in eastern Washing- 

ton. The following quotes were taken from his paper 

Adults begin to appear in late July and, are abun- 
dant throughout August. Eggs are laid. during 
August. These hatch and the young larvae feed 
throughout the remainder of the season, winter 
over in this stage and. resume feeding in the 
spring of the following year. Pupation takes 
place during ,July and the adults emerge during 
July and. August, one year after the eggs were 
laid. 

The adults can be found on the bark of infested 
trees attacked by the Douglas -fir beetle during 
the current season. The females crawl slowly over 
the bark but seem to use this method of locomotion 
only after having sighted while on the wing, a 
ventilation or parent adult emergence hole. The 
females hover close to the bark surface, moving 
slowly up, down, and around the tree, pausing fre- 
quently to hover over one particular spot. When 
an opening of any sort is located in the bark, the 
female settles on the tree to inspect it more close- 
ly. She crawls around the hole and finally inserts 
her ovipositor as well as a portion of her abdomen. 
The eggs are usually laid in groups. An examination 
of 9 such groups showed an average of 30 eggs per 
group and these were laid in juxtaposition around 
the sides of the hole. 

. 



Plate 2. Adult Lonchaea sp. showing external sex charac- 

ters. A. drawing of female showing tip of ovi- 

positor; B. genitalia of male. 
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All the eggs observed, required exactly 6 days 
for incubation. Many larvae kept in rearing ate 
D. pseudotsugae eggs, larvae and pupae in vary- 
ing numbers. The maximum eaten was 3 larvae in 
5 days, and one larva lived for 17 days without 
food. The larvae apparently find their food 
fortuitously, because bark -beetle larvae placed. 
with Lonchaea larvae that had been without food 
for several days, were occasionally undiscovered 
for some time, but when discovery was finally 
made the predators would feed voraciously. 

The pupal stadia lasted for surprisingly varied 
intervals. Puparia formed during July and kept 
under similar conditions produced adults in from 
17 to 25 days. The average for 47 puparia was 
22 days. Just before forming the puparium, the 
larva becomes very quiescent for one or two 
days. 

- 
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MATERIALS AND METHODS 

Field Procedure 

There were two study areas, one of which was located 

on the McDonald Tree Farm of the Weyerhaeuser Company, 12 

miles southwest of Centralia, Washington. In this area of 

relatively level topography, observational data were taken 

on the oviposition habits of Medetera aldrichii. Bark was 

removed from a Douglas -fir tree which had been felled in 

May 1962, and taken to the laboratory for microscopic ex- 

amination. The number of M. aldrichii eggs per square 

inch, the distance of the eggs from the nearest beetle 

gallery, and the immature forms of the beetle occupying the 

gallery were recorded. An oviposition site was recorded 

as being either beneath a bark scale or under a lichen 

and the number of eggs occurring at each site was tallied. 

The second study area was located on the Mary's Peak 

Watershed Area, Siuslaw National Forest, 14 miles west 

of Corvallis, Oregon. In this area, with a northeasterly 

aspect, field studies were conducted on six plots. The 

first plot, at an elevation of 1100 feet, was at the edge 

of the forest canopy. Observations and weekly bark samples 

were taken from a windthrown Douglas -fir tree infested in 
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the spring of 1963 with Douglas -fir beetles, M. aldrichii, 

and Lonchaea spp., as well as other associated insects. 

The sample units consisted of a 2.5- square -foot section of 

bark. From these units the number and stage of M. 

aldrichii and. Lonchaea sp. in the beetle galleries were re- 

corded. Sampling started on May 20, 1963, and continued 

until November 12, 1963. 

The second plot was located under the forest canopy 

at an elevation of 1400 feet, on the edge of an old logging 

road.. At this plot weekly sampling was conducted on a 

Douglas -fir tree which had been felled in July 1962. The 

Douglas -fir beetle infestation in this tree was believed 

to be the result of the second attack (summer attack) of 

the parent adults emerging and attacking other trees in 

the spring of 1962. This tree contained the densest 

population of Lonchaea sp. found in the area, and was used 

exclusively for Lonchaea studies. The sample size from 

this tree varied from -8 square feet to 25 square feet and 

the number of the different stages of Lonchaea spp. were 

computed on a square foot basis. Sampling was begun on 

May 18, 1963, and discontinued on June 27, 1963. 

The third plot was in an area of wnd.thrown Douglas® 

fir trees -at an elevation of 1700 feet. Weekly sampling 
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was conducted on a Douglas -fir tree that had been infested 

with Douglas -fir beetles and associated insects during the 

spring of 1962. Sampling began on April 20, 1963, and con- 

tinued until August 28, 1963. The sample size varied from 

4 to 20 square feet of bark area per week, with the numbers 

of each instar of ald.richii and Lonchaea sp. computed 

per square foot of bark. 

The remaining three plots were used to conduct an ex- 

periment to determine the effect elevation and exposure 

had on the emergence of M. aldrichii. One of these plots 

was located beneath the forest canopy at an elevation of 

1400 feet, and was designated as the unexposed plot. An- 

other plot was located in a clear -cut at an elevation of 

1400 feet, and was referred to as the exposed plot. The 

third plot was under a forest canopy at an elevation of 

2000 feet, located on a ridge, and was given the name 

Miller's Ridge plot. A screened cage, 4 feet square and 

5 feet high, and a shelter containing a Foxboro bygrotherm- 

ograph were located at each plot. The recording chart 

of the hygrothermograph made one revolution per week. 

Sections from Douglas -fir tree infested during the spring 

of 1962 were placed in each cage. The cages were inspected . 

each afternoon between 4:00 and 6:00 p.m., Pacific 
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Standard Time, when all insects that had emerged during the 

day were collected and recorded. The daily collections 

and hygrothermograph recordings began on March 22, 1963, 

and ended September 27, 1963, after which the number of M. 

aldrichii and Lonchaea spp emerging per square foot of 

bark surface per week from the log sections in each of the 

cages were computed.® 

A radial planimeter (K & E Model No. N 4215) was used 

to compute the average weekly temperature in degrees 

Farenheit from the hygrothermograph charts. The radial 

planimeter is designed especially for the purpose of 

measuring mean heights of circular diagrams with uniformly 

spaced ordinates. It covers circle 1 to 13 inches in 

diameter, thus embracing the range of the usual disc dia- 

grams. The relationships between time of emergence, ele- 

vation, and exposure for the three plots, as well as the 

variation of temperature with time between the three plots, 

were also represented graphically to aid in the analyses. 

ka2)4Istua_tEas.9ALIE:t 

Instar Determination - In the review of the literature no 

method for differentiating between larval instars of M. 

aldrichii or Lonchaea was found. A method was devised 

a 

.. 



28 

whereby the larval instars of-M. .aldrichii as well as the 

Lonchaea sp. could be separated by measuring their cephalo- 

pharyngeal skeletons. Measurements were taken of the 

cephalo - pharyngeal skeleton of 70 larvae of M. aldrichii 

and 20 larvae of the Lonchaea sp. The measurements were 

taken from the dorsal aspect of chilled larvae with a cali- 

brated eyepiece in a dissecting microscope at a magnifica- 

tion of 45X. The cephalo -pharyngeal skeleton of M. 

aldrichii was measured from the distal end of the median 

piece to the caudal end of the metacephalic rod (Plate 3), 

while the cephalo- pharyngeal skeleton of the- Lonchaea sp. 

was measured from the distal end of the mandibular sclerite 

to the caudal end of the dorsal process (Plate 4). 

Rearing Methods - -A suitable rearing method for M. aldrichii 

was not developed; however, third instar larvae were col- 

lected from the field and reared to adults in the labora- 

tory. They were placed in a gallon jar with 25 sheets of 

moist paper towels and the jars were sealed to reduce the 

rate of evaporation, and then ten small holes were punched 

in the lid to allow for ventilation. Adults were removed 

as soon as possible after eclosion to prevent damage due to 

water that had condensed on the inside of the jar. This 



Plate 3. Third instar larva of Medetera aldrichii Wheeler 

with an illustration of characters. A. ventral 

view of cephalo -pharyngeal skeleton; B. dorsal 

view of cephalo -pharyngeal skeleton; Co pro- 

throracic spiracle; D. caudal spiracle; E. 

third instar larva. 
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method, was also successful for rearing final instar 

Lonchaea larvae to adults, 

Lonchaea sp. were successfully reared from the egg to 

adult stage in a medium of Metrecal and agar, but a con- 

tinuous laboratory rearing program was not possible due to 

the inability to get Lonchaea sp. to mate in captivity. 

The medium was mixed in the following manner 5 grams of 

Metrecal powder (orange flavored) and 15 grams of powdered 

agar -- agar was added to 1 liter of water, and stirred 

thoroughly in an Erhlenmeyer flask. The solution was then 

boiled slowly for 10 minutes and poured to a depth of 

approximately 0.125 inch in a clear plastic container 

measuring 1.75 -inches- square by 0.75 high (Figure 2) 

and set aside to solidify. After solidification, the med- 

ium was allowed to reach room temperature and then pieces 

of bark containing eggs of Lonchaea sp. were placed on it. 

The top was then replaced and the containers were placed 

in a rearing cabinet at a constant temperature of 70 °F. 

The containers were checked daily under a dissecting micro- 

scope and measurements of stadia duration were recorded. 

When the medium began to dehydrate, which became apparent 

by a space between the medium and the wall of 

the container, more water was added with an eye- dropper. 



32 

V9 Nvr 

Figure 2. Plastic rearing dish (1.75 inches by 0.75 inch) 

showing two puparia of the Lonchaea -sp. on top 

of a Metrecal -agar medium. 

,i 
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Feeding Studies - Feeding studies were conducted with 

adults of M. aldrichii and Lonchaea sp. Twenty -five males 

and. 25 females of M. aldrichii were placed in a rearing 

cage measuring 20- inches- square by 32- inches high, and 

placed in a constant temperature cabinet at 70 °F0 A con- 

tainer filled with cotton was_placed_in the cage -and kept 

moist to provide a source of water while the flies were fed 

a daily diet of granary mites, Caloglyphus berlesei 

Michael (Acarina:Tyroglyphidae). The cage was checked 

daily and mortality recorded by sex. 

Fifteen males and 15 females of the Lonchaea sp. were 

placed in a similar cage maintained at a constant tempera- 

ture of 70 °F. Since the Lonchaea mouthparts are of the 

sponging type, fitted for using only foods which are either 

liquid or readily soluble in saliva, they were fed a diet 

of honey and liquid Metrecal. The honey was placed on 

paper hanging at the sides of the cage, and. _ the Metrecal 

was put in a cotton -filled container. The honey was re- 

newed weekly, and the Metrecal daily since it would harden 

and become sour if left in the cage more than three days. 

A daily check was made of the cages and a mortality record 

kept for each sex. 

A study was conducted to see if larvae of M. aldrichii 

- 
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and the Lonchaea sp, were predaceous on the Doublas -fir 

beetle, and if so, what stages they were capable of kill- 

ing. Since a method of rearing the early instar larvae of 

M. aldrichii was not devised, the studies were restricted 

to the last instar larvae. M. aldrichii larvae were placed 

between moist filter paper in small plastic containers 

measuring 0,75 -inch square by 0.75 -inch high (Figure 3) 

which were sealed with masking tape to prevent excessive 

moisture loss. Small containers were used in order to re- 

duce the time required for the larvae of M. aldrichii to 

find their prey, Since the larvae of M. aldrichii were 

cannibalistic under laboratory conditions, they were kept 

separate to prevent cannibalism during the feeding studies. 

Thirty, third -instar M. aldrichii larvae were selected and 

divided into three feeding treatments, with 10 larvae to 

a treatment. The treatments were of two -weeks duration, 

and consisted of feeding M, aldrichii larvae the following 

beetle stages: treatment 1, one larva; treatment 2, one 

pupa; and treatment 3, one adult beetle. The beetle 

larvae, pupae, and adults were removed daily, whether dead 

or alive, and replaced with fresh ones. As a check, the 

treatments were repeated with the various beetle stages 

placed singly between moist filter paper in the small 
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Figure 3. Plastic containers (0.75 inch by 0.75 inch) 

used in M. aldrichii larval feeding studies. , 
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-plastic containers, Records were kept of mortality of 

beetle stages in the treatments and checks. Identical 

treatments were carried out with 15 third -instar larvae of 

the Lonchaea sp. 

Oviposition Studies - Since mating could not be induced 

under laboratory conditions, gravid females of M. aldrichii 

were collected from the field. Eight - females were placed 

singly in pleated ice cream cups having transparent bot- 

toms which were stapledto a log section infested with 

Douglas -fir beetles (Figure 4). A 30 -mesh plastic screen 

was placed between the cups and the log to prevent ovi- 

position on the log, thus forcing the female to oviposit 

under the pleats of the ice cream cups. The cups were 

provided with small doors through which food and water 

could be supplied. The females were fed a daily diet of 

granary mites. The cups were removed each day and examin- 

ed for eggs and the gravid females were then transferred 

to new cups. A daily record was kept of the number of 

eggs laid by each female. Since there was no way to tell- 

ing how many eggs the female had already deposited before 

they were captured, the total number of eggs a female was 

capable of laying could not be determined. Gravid females 

- 
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Figure 4. Pleated cups in which adults were housed to 

study the oviposition habits of M0 aldrichii. 
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of M. aldrichii were captured to determine the number of 

eggs contained in their ovaries, Oviposition studies 

were not attempted with Lonchaea sp. due to the unavail- 

ability of gravid females. However, two gravid females 

were dissected to determine the number of eggs and stage 

of maturation in their ovaries. 
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RESULTS 

:Medetera aldrichii 

Fifty third -instar larvae were collected from the 

galleries of Douglas -fir beetles and reared to adults. 

Forty -nine were identified as Medetera aldrichii Wheeler, 

and one Medetera sp. male, not aldrichii.2 

Seasonal History and Habits Medetera aldrichii was found . 

to have one generation per year. The adults were first 

observed in the field on May 16, 1963, and were last seen 

on September 15, 1963. In June, the females were seen 

ovipositing beneath bark scales, in crevices, and under 

lichen on trees infested with Douglas -fir beetles and as- 

sociated insects, In Hopping's study near Vernon, British 

Columbia (23, p. 150) females were observed placing eggs 

as near the phloem layer as possible, but the females ob- 

served by the writer did not seem to select oviposition 

sites because of their proximity to the phloem .layer The 

eggs hatch in 9 to 14 days and the first instar larvae 

work their way through the inner bark into the galleries 

2 2The Medetera species were sent to the U. S. National 
Museum and identified by G. Steyskal. 

- . 
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and feed ... on the eggs and early instar larvae of the 

Douglas -fir beetle. Third-instar larvae were observed 

feeding on pupae and callow adults, but in feeding studies 

conducted in the laboratory they would not attack and kill 

callow adults, All three instars of M. aldrichii are pre- 

sent throughout the summer and winter, with the majority 

of the overwintering larvae being third instar. Prepupal 

larvae overwintering in the silk -lined pupal cells as re -. 

ported by Bedard (4, p. 55) were not observed. In the 

following spring third -instar larvae construct a thin, 

transparent pupal cell in which they assume a J -shape and 

become prepupal - larvae. Such prepupal larvae were first 

observed on April 27, 1963. The prepupal larvae pupate 

in the transparent pupal cell and spend between 15 and 21 

days in the pupal stage. After eclosion from the pupal 

skin the adults gain exit to the outside through cracks 

as well as through beetle entrance, exit, and ventilation 

holes, and search for new host -infested trees on which to 

mate and oviposit, 

Mating habits of M. aldrichii are not known; however, 

mating was observed in the field on two occasions. One 

pair of M. aldrichii was observed mating on a tree infest- 

ed with Douglas -fir beetles, while the second pair was 

e 
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mating on the side of a screened field. cage. 

M. aldrichii adults were collected from a screened . 

field cage in which they were emerging, and . the sex ratio 

was calculated as approximately 1:1. Larvae collected in 

the field and reared to adults in the laboratory gave the 

same results, a sex ratio of approximately 1:1. 

Fecundity and. Oviposition - Since laboratory rearing of M. 

aldrichii was not accomplished, an estimate of fecundity 

could not be determined. An oviposition study was conduct- 

ed in the laboratory in which eight gravid females laid an 

average of 21 eggs each, over a three -day period. At the 

-end of the three days no more eggs were laid, and after 

five additional days all the females were dead. Five 

gravid females collected in the field were dissected and 

an average of 47 mature eggs and 39 in various stages of 

maturation were found. Bark from an infested tree was 

examined with a dissecting microscope and an average of 

42 -M. aldrichii eggs per square foot were counted. The 

average distance of the oviposition site from the closest 

beetle gallery measured 0.84 inches, with the minimum 

being directly over the beetle gallery and the - maximum 3 

inches away; the galleries contained Douglas -fir beetle 

- 

. 
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eggs and adults. Most of the M. aldrichii eggs were de- 

posited singly, but one gravid female deposited 5 eggs in 

one group. The eggs were laid either beneath bark scales 

or under lichens. The female would search several crevices 

with her ovipositor until a suitable one was found, with 

the act of oviposition varying from one to three minutes. 

Adult Feeding and. Longevity Adults of M. aldrichii are 

predaceous on small, soft -bodied arthropods, and were ob- 

served capturing and feeding on small red mites as well as 

collembolans. The flies have mouthparts which enable them 

to crush and devour these small arthropods (10, p. 7). In 

the longevity study 25 males and 25 females were placed in 

a cage and fed mites. At the end of three weeks 18 females 

and 24 males had died, and after two additional weeks all 

flies were dead. 

Instar Determination - The number of instars was determined 

by measuring the cephalo- pharyngeal skeletons which are 

cast with each molt, and thus makes this method a valid. 

one. . Measurements of the three instars are shown in Table 

1. The average cephalo- pharyngeal skeleton length for the 

first instar is 0.26 mm 0.028, the second. instar 0.48 mm 

± 0.063, and the third instar 0.81 mm ± 0.030, the length 

- 

- 
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Table 1. Instar measurements of M. aldrehii with aver- 
ages and standard deviations expressed in 
millimeters. 

Instar 

Body Length Body Width Cephalo -pharyngeal 
Skeleton Length 

X S.D. X S.D. X S.D. 

1 2.84 + 0.35 0.31 ± 0.032 0.26 + 0.028 

2 4.46 ± 0.70 0.52 ± 0.11 0.48 ± 0.063 

3 7.09 ± 1.23 0.90 0.13 0.81 ± 0.030 

almost doubling with each instar. With practice the 

larval instars can be separated in the field by relative 

lengths of the cephalo -pharyngeal skeleton. 

The following description of the second instar larva 

is now given for the first time (Figure 5) . The :body, 

consisting of 12 

slender, average 

segments, is cylindrical, elongate, 

length 4.46 mm, average width 0.52 mm; 

color is creamy white, and each abdominal segment except 

the last bears a ventral pseudopodium; color of cephalo- 

pharyngeal skeleton is black, average length from distal 

end of median spine to caudal end of metacephalic rods is 

0.48 mm; prothoracic spiracles are small, light brown; 

caudal spiracles located on caudal segment are larger, 

± 

, 



44 

JAN 64 

Figure 5. The first, second, and third larval instars 

of Medetera a.drichii Wheeler magnified. 6.5 

times. 
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darker brown, and oval shape. The brownish sclerotized 

area that appears on the dorsum of the head and first 

thoracic segment in the final instar larvae are absent in 

the second instar. 

Larval Feeding - Results on the larval feeding study of M. 

aldrichii are shown in Table 2, The treatments consisted 

of exposing a single larva, pupa, and adult of the Douglas - 

fir beetle to third -instar M. aldrichii larvae for a 24- 

hour period. At the end of the 24 -hour period, the various 

beetle stages were replaced with fresh ones and mortality 

recorded. This replacement at 24 -hour intervals was con- 

tinued for two weeks. As a check, identical treatments 

were carried out with the beetle stages not being exposed 

to M. aldrichii larvae, and mortality was recorded. In 

treatment 1, 70 dead Douglas -fir beetle larvae were re- 

moved over a 2 -week period as compared to 5 dead beetle 

larvae from the check. In treatment 2, 69 dead beetle 

pupae were removed as compared to 6 from the check. In 

treatment 3, 6 dead adult beetles were removed as compared 

to 2 from the check. 

Effects of Elevation and Exposure on Emergence - Graphical 

representation showing the relationship between time of 
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Table 2. Mortality of Douglas -fir beetle larvae, pupae, 

and adults in containers with (treatments) and 

without (checks) a third -instar larva of M. 
aldrichii. During a 14 -day period, and in each 
of 10 replicates, individual specimens of the 
beetle stages were exposed for 24 hours, and 

then replaced by new individuals. 

Percentage Mortality 

Replications 

Treatment Check 

Larvae Pupae Adults Larvae Pupae Adults 

1 57 50 00 0.7 00 0.7 

2 64 64 00 00 0.7 00 

3 78 43 0,7 0.7 00 00 

4 57 50 00 00 00 00 

5 57 64 0,7 0.7 0.7 00 

6 50 43 1.4 00 00 0.7 

7 67 50 00 00 0.7 » 00 

8 64 43 00 0.7 1.4 00 

9 57 36 00 00 00 00 

10 28 57 0.7 0.7 0.7 00 

Average 57.9 50.0 00,4 00.3 00.4 00.1 

emergence, elevation, and exposure, for the exposed plot 

(elevation 1400 feet), the unexposed plot (elevation 1400 



47 

feet), and the Miller's Ridge plot (unexposed, elevation 

2000 feet) is presented in Figure 6. Emergence of Mo 

aldrichii began in the cage at the exposed plot on May 23, 

1963, reached a peak on June 13, and ended on August 8. 

Emergence began at the unexposed plot on June 6, reached 

its peak on June 20, and ended on September 26. At the 

Miller's Ridge plot the first emergence occurred. on June 

13, reached its peak on July 11, and ended on September 19, 

The relationship between daily emergence with respect to 

time for the exposed and unexposed plots at 1400 feet 

elevation are shown in Figure 7. Peak emergence occurred. 

at 12:00 noon on the exposed plot, whereas on the unex- 

-posed plot peak emergence did not occur until 2:00 

Two other graphs (Figures 8 and 9) were constructed show- 

ing the relationship of daily emergence to air temperature 

at the exposed and unexposed plots (elevation 1400 feet). 

The air temperature at the time of peak emergence on the 

exposed plot was 72 °F, and on the unexposed- plot, 75 °F. 

The variation of air temperature at the three plots 

with respect to time were also plotted (Figure 10). Tem- 

peratures were higher throughout the season on the ex- 

posed plot at 1400 feet elevation, lowest on the unexposed 

plot on Miller's Ridge at 2000 feet elevation, and the 

.. 



Figure 6, Relationship between time of emergence of 

M. aldrichii, elevation, and exposure for 

the exposed plot,unexposed plot, and 

Miller's Ridge plot. 

Exposed plot, elevation 1400 feet. 

Unexposed Unexposed plot, elevation 1400 feet. 

Miller's Ridge plot (unexposed), 

elevation 2000 feet. 

--. 
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Figure 7. Relationship between daily emergence of 

M. aldrichii with respect to time for 

the exposed and unexposed plots. 

--,-;Exposed plot, elevation 1400 feet, 

Unexposed plot, elevation 1400 feet. -- 
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Figure 8. Daily emergence of M. aldrichii on June 13, 

1963, at exposed plot (elevation 1400 feet) 

in relation to temperature. - Emerging Medetera 

----- Temperature (air) 
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Figure 9. Daily emergence of , M. ald.richii on June 13, 

1963, at unexposed plot (elevation 1400 feet) 

in relation to temperature. 
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Figure 10. Relationship of air temperature and time on 

the exposed plot, unexposed plot, and 

Miller's Ridge (unexposed) plot. 

----, -Exposed plot, elevation 1400 feet. 

Unexposed plot, elevation 1400 feet. 

Miller's Ridge plot (unexposed), 

elevation 2000 feet. 
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temperature on the unexposed plot at 1400 feet ranged be- 

tween the two. 

Lonchaea sp. 

Thirty -one larvae of Lonchaea spp. were reared to 

adults in moist paper toweling, of which 30 were identi- 

fied as Lonchaea sp. belonging to the L. watsoni group, 

and one as Lonchaea n. sp. near obscuritarsis.3 

Seasonal History and Habits - The Lonchaea sp. has one and . 

a partial second generation per yeas. Adults were first 

observed in the field on July 9, 1963. Females enter the 

entrance and ventilation :holes of the Douglas -fir beetles 

and oviposit in the galleries. Eggs are laid in groups, 

with an average of approximately 61 eggs per group, and 

require from 5 to 7 days to hatch. The larvae pass through 

three instars within a period of about 30 days, become in- 

active for two to three days, and pupate. The pupal stage 

lasts about two weeks, the adults emerge, and after mating 

the females may oviposit on the same tree. The second. - 

generation larvae mature to the final instar (third 

3The Lonchaea spp. were identified. by , J. F. McAlpine 

of the Canadian Dept. of Agriculture, Central Experiment 
Farm, Ottawa, Canada. 

. 

. 
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instar) in approximately 38 days, and. overwinter. Pupation 

takes place in the larval galleries of Douglas -fir beetle 

in June of the following year,and emergence begins: in July, 

with the males emerging approximately two weeks before the 

females. The trees infested by broods resulting from 

Douglas -fir beetle females making a second attack in the 

summer seem to support the densest populations of Lonchaea. 

Only a small number of adult 'Lonchaea sp. were observed in 

the field, and several trees infested with Douglas -fir 

beetles were sampled. that yielded no immature stages of 

Lonchaea sp. The larvae of Lonchaea were observed feeding 

on larvae, pupae, and adults of the Douglas -fir beetle. 

Lonchaea larvae were usually observed feeding in groups 

of from three to eight, and in one case 11 larvae were 

feeding :inside the exoskeleton of an adult beetle. How- 

ever, third -instar Lonchaea larvae could not be induced . 

to kill any of the beetle stages during laboratory tests. 

Fecundity and. Oviposition - The Lonchaea sp. would not mate 

and reproduce in the laboratory, and consequently a measure 

of fecundity could not be determined. Three gravid females 

captured in the field were dissected and average of 89 

fully formed eggs were found. Oviposition takes place in 

. 

. 
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the gallery of the beetle where the eggs are laid in 

groups. It could not be ascertained if all of the eggs 

within the ovaries are deposited at once or if the fly has 

more than one brood. 

Adult Feeding and. Longevity - Lonchaea sp. have sponging 

mouthparts, fitted only for using foods which are either 

liquid or readily soluble in saliva. They were never ob- 

served in the act of feeding in the field.. In the labor- 

atory, 15 Lonchaea sp. of each sex were fed on a diet of 

liquid. Metrecal and honey. At the end of three weeks, 14 

females and. 6 males were dead. After five weeks the re- 

maining females and seven more males were dead, while the 

remaining two males lived two more weeks. 

Instar Determination - Instars were determined by measur- 

ing the cephalo- pharyngeal skeleton which is cast with 

each molt, as was the case with M. aldrichii. Cephalo- 

pharyngeal skeleton measurements show that there are three 

instars, and there was no overlapping of measurements be- 

tween instars. Measurements of the three instars are 

shown in Table 3. The average cephalo -pharyngeal skeleton 

length for the first instar is 0.18 mm t 0.049,the second 

instar 0.36 mm ± 0.002, and the third. instar 0.62 mm 
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Table 3. Instar measurements of- Lonchaea sp. with 
averages and standard deviations expressed 
in millimeters. 

Body Length Body Width Cephalo- pharyngeal 

® Skeleton Length 
Instar X S.D. X S.D. X S.D. 

1.44 0.42 0.20 + 0.042 0.18 ± 0.049 

3.82 ± 0.44 0.45 ± 0.07 0.36 ± 0.002 

5.55 + 0.65 0.68 ± 0.153 ' 0.62 ± 0.059 

+ 0.04$, the length almost doubling with each instar. 

Rearing Method - Lonchaea eggs and larvae were reared to 

adults in a Metrecal -agar medium at 70 °F. The medium is 

semi -transparent and the larval skins could be detected 

with a dissecting microscope. The average stadial dura- 

tions at 70 °F were as follows: first instar 3.5 days, 

second instar 3.9 days, third instar 6.3 days, and pupal 

stadium 10.8 days. This gave an average of 24.5 days re- 

quired for Lonchaea sp. to complete its development from 

egg to adult at 70 °F. 

Larval Feeding - Data on the larval feeding study of 

Lonchaea sp. are shown in Table 4. In treatment 1, two 

1 

2 

3 

_ 
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Table 4. Mortality of Douglas -fir beetle larvae, pupae 
and adults in containers with (treatments) and 
without (checks) a third - instar larva of 
Lonchaea sp.. During a 14-day period, and in 
each of five replicates, individual specimens 
of the beetle stages were exposed for 24 hours, 
and then replaced by new individuals. 

Percentage Mortality 

Replications 

Treatment Check 

Larvae Pupae Adults Larvae Pupae Adults 

1 00 00 00 00 00 0.7 

2 00 0.7 0.7 00 0.7 00 

3 0.7 0,7 0.7 0.7 00 00 

4 0.7 0.7 00 00 00 0.7 

5 00 1,3 1.3 1.3 1;3 1.3 

Average 00.3 00.7 00.5 00,4 00.4 00.5 

dead beetle larvae were removed over a two -week period, 

compared to three dead beetle larvae from the check. In 

treatment 2, five dead beetle pupae were removed as com- 

pared to three from the check. In treatment 3, four dead 

adult beetles were removed compared to four from the check. 

Lonchaea larvae also fed on dead adult beetles placed in 
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containers with them. 

Description of Immature Stages Egg: The eggs are elong- 

ate, becoming pointed at either end; color, pearly white, 

glabrous; average length 0.91 mm, average width 0.17 mm, 

and there was little variation in measurements of 10 eggs. 

Larva: The first-instar larvae are slender, creamy 

white; average length 1.44 mm, average width 0.20 mm; 

cephalo- pharyngeal skeleton light brown, with dark brown 

dorsal margin, length 0.18 mm. 

The- second.- instar larvae have an average body length 

of 3.82 mm, and width of 0.45 mm; cephalo- pharyngeal 

skeleton dark brown with black dorsal margin, length 0.36 

mm. 

The third. -instar larvae (Plate 4) have a 12- segmented 

cylindrical body, gradually tapering anteriorly, posterior 

end obliquely truncate; average length 5.55 mm, average 

width 0.68 mm; each abdominal segment has a ventral 

pseudopodium bearing rows of fine microspines; there are 

two black mouth- hooks (mandibular sclerites); cephalo- 

pharyngeal skeleton dark brown with black dorsal margin, 

length 0.62 mm; prothoracic spiracles are light brown, in- 

conspicuous with six digits; caudal spiracles very dark 

- 

... 



Plate 4. Third instar larva of Lonchaea sp. with an illus- 

tration of characters. A. lateral view of 

cephalo -pharyngeal skeleton; 1) dorsal process, 

2) ventral process, 3) hypostomal sclerite, 

4) dentate sclerite, 5) mandibular sclerite, 

6) perforate sclerite; B. caudal spiracle; 

C. prothoracic spiracle; D. mature larva. 



65 

A 

B 

0.04 min 

| 
| 

0.2 mm 

D 

C 

O.I mm 

1.0 mm 



66 

brown, located at dorsocaudal end of obliquely truncated 

eighth abdominal segment. The larvae use the -hooks 

to aid locomotion, and are capable of rather rapid move- 

ment as compared to-:M. aldrichii. 

Puparium: The pupa is exarate and is found within 

the exuvia of the last instar larva which is the reddish 

brown puparium, The puparium has an average length of 

3.57 mm with a standard deviation of ± 0.52, and. an 

average width of 1.20 mm with a standard deviation of 

t 005. 

.. 

:. 

.. 
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Previous reports on the seasonal history of Medetera 

aldrichii Wheeler in association with the Douglas -fir bee- 

tle have been made by Bedard (4, 67 p.) in the inter- 

mountain region of the western United States, and. by :Hop- 

ping (23, p. 150 -153) near Vernon, British Columbia. The 

seasonal history of aldrichii in association with the 

Douglas -fir beetle in western Oregon and. Washington appears 

to be more similar to the one reported by Hopping. In 

Hopping's study, M. aldrichii adults began emerging in 

cheesecloth field cages on May 20, 1942, and. continued. 

until July 7, with no definite peak. In the present study, 

three field cages were used, and a definite peak of 

emergence was observed in each cage. One cage was located 

on an exposed area at an elevation of 1400 feet, one in an 

unexposed area at an elevation of feet, and one in an 

unexposed area at an elevation of 2000 feet. M. aldrichii 

adults emerged first in the exposed cage at the lower 

elevation (1400 feet) on May 23, 1963, next on June 6 in 

the unexposed cage at the lower elevation, and last on 

June 13, in the unexposed cage at the higher elevation 

(2000 feet). Therefore, it can be expected that -M. 

aldrichii will emerge first from exposed material at lower 
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elevations with emergence progressing to the less exposed 

areas at the same elevation, and then to ,the less exposed 

areas at higher elevations. In Hopping's study, emergence 

in the field cages ended on July 7, as compared to August 

8, September 19, and. September 26, for the exposed cage 

(1400 feet elevation, the exposed cage (2000 feet eleva- 

tion), and the unexposed cage (1400 feet elevation), 

respectively. This relationship between time of emergence 

of M. aldrichii and elevation and exposure of the infested 

material is partially responsible for the presence of 

adult M. aldrichii in the field from mid -May to the end of 

September. Daily emergence was also affected by exposure, 

with peak emergence occurring two hours earlier at the 

exposed plot than peak emergence at the unexposed plot 

(1400 feet elevation). Air temperature at the time of 

peak emergence on the- exposed plot was 3 °F lower than on 

the unexposed plot, however, the temperature under the 

bark could be higher due to direct radiation on the ex- 

posed tree sections. 

Larvae of M. aldrichii killed and fed on the larvae 

and pupae of the Douglas -fir beetle in laboratory studies, 

but would not feed on dead adults when placed with them. 

Although, on rare occasions, they were observed feeding 

e 

.. 

.. 
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on adult beetles in the field, they would not kill adult 

beetles in the laboratory. Even though the beetles were 

capable of less restricted movement in the laboratory 

studies, it is felt that the number of adult beetles 

killed by M. aldrichii larvae in the field is insignifi- 

cant. Upon hatching, first-instar larvae of M. aldrichii 

make their way through the bark and into beetle galleries, 

however, bark thickness does not seem to be an important 

obstacle which must be overcome in order to insure brood 

survival. M. aldrichii appears to exhibit a density 

dependent response, as those trees supporting the highest 

densities of Douglas -fir beetles also contained the 

highest densities of M. aldrichii larvae. 

In feeding experiments, third -instar larvae of the 

Lonchaea sp. would not kill larvae, pupae, or adults of 

the Douglas -fir beetle under laboratory conditions. 

though they have been observed feeding on dead larvae, 

pupae, and adults in the field, it is doubtful that they 

killed any of the above stages. In most instances in the 

field they were observed feeding gregariously in groups 

of from 3 to 11, and even if they had killed the beetle 

stage they were feeding on, this feeding habit would tend 

to lower predator efficiency. Several larvae were 

Al- 

- 
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collected in blue stain fungus growing in the beetle gal- 

lery, and may have been using the fungus as food.. 

Although continuous laboratory rearing of the Lon- 

chaea sp. could not be developed, a Metrecal -agar mixture --r- 

proved satisfactory as a rearing medium in which Lonchaea 

sp, eggs would hatch and the larvae could develop to the 

adult stage. The main advantage of this medium was its 

transparency which enabled observation of the larvae and 

discovery of cast skins with a dissecting microscope. 

A means to determine the different larval instars of 

M. aldrichii as well as Lonchaea sp. was established by 

measuring the length of the cephalo -pharyngeal skeletons. 

In both species the lengths of this skeleton almost 

doubled in each succeeding instar. With practice, the 

larval instars can be separated in the field on the basis 

of relative lengths of their cephalo -pharyngeal skeletons. 

Larval body lengths are not satisfactory indicators of 

instars, as there may considerable overlap between in- 

stars. 

Since the larvae of the - Lonchaea sp. killed none of 

the stages of the Douglas -fir beetle in the laboratory, 

the writer is of the opinion that they are not significant 

be 
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as an influencing factor in the population dynamics of the 

Douglas -fir beetle. Further studies are necessary on M. 

aldrichii to determine an index for measuring its effec- 

tiveness as a predator of the Douglas -fir beetle. Studies 

in the following areas are suggested: 1) development of 

laboratory rearing techniques for early instar larvae would 

assist in determining prey consumed per instar; 2) field 

and laboratory studies to determine the population density 

of the Douglas -fir beetle at which the M. aldrichii larvae 

are most effective; 3) ; stadium length of M. aldrichii 

larvae in the field; 4) a method of inducing the adults 

to mate and oviposit in the laboratory so ,that fecundity 

may be determined; and._ 5) temperature records accumulated 

by the writer might further be used in a tentative temper- 

ature summation study in order to more accurately determine 

the effects of temperature on emergence of M. aldrichii. 
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SUMMARY - AND "CONCLUSIONS 

A study was conducted on the biologies of two flies 

identified as Medetera aldrichii Wheeler (Diptera: 

Dolichopodidae) and Lonchaea sp. (Diptera:Lonchaeidae), 

whose larvae were collected from the galleries of Douglas- 

fir beetles in western Oregon and. Washington. The ob- 

jectives of the study were: 1) to learn the life history 

and habits of :M. aldrichii and the Lonchaea sp. in asso- 

ciation with the - Douglas -fir beetle in western Oregon and 

Washington; 2) to determine if the larvae of,_.Mm aldrichii 

and Lonchaea sp. were predaceous on the Douglas -fir bee- 

tle; and. 3) to determine the effect of elevation and ex- 

posure on the emergence of :Ma aldrichii. 

The seasonal history of M. aldrichii in association 

with the Douglas -fir beetle in western Oregon and: Washing- 

ton is similar to :that reported by Hopping (23, p. 150 - 

153) near Vernon, British -- Columbia. M. aldrichii has one 

generation per year. Oviposition takes place in crevices 

and under bark scales of trees and logs infested with 

Douglas -fir beetles. The first -instar larvae make their 

way through the bark and feed on the eggs and larvae of 

the Douglas -fir beetle. The larvae pass through three 

. 
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instars and overwinter, the third instar being the pre- 

dominant overwintering stage. In the spring, third -in- 

star larvae spin a transparent pupal cell in which they 

pupate and. adults began emerging during the latter part of 

May. . Emergence dates of M. aldrichii were affected by the 

elevation of the infested trees as well as their degree of 

exposure to direct radiation. Emergence first began on 

May 23, 1963, in a field cage exposed to direct radiation 

at an elevation of 1400 feet, progressed to an unexposed 

cage at the same elevation,: and commenced last on 

September 19, in an unexposed cage at an elevation of 2000 

feet. 

In laboratory studies third -instar larvae of M. 

aldrichii killed and fed on larvae and pupae of the 

Douglas -fir beetle. Although, on rare occasions, larvae 

of M. aldrichii were observed feeding on adult beetles in 

the field, they would not kill adults in laboratory stu- 

dies. 

Larval instars of M. aldrichii as well as the Lon - 

chaea sp. may be separated by measuring the lengths of 

their cephalo -pharyngeal skeletons, which almost doubles 

with each succeeding instar. 

The Lonchaea -sp. has one and a partial second 

.. 
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generation per year. The female crawls into entrance and 

ventilation holes of the Douglas -fir beetle and oviposits 

in their galleries. . The larvae pass through three instars 

within a period of about 30 days and pupate. Emerging 

adults may oviposit on the tree from which they emerge. 

The second-generation larvae mature to the final instar 

(third instar) in approximately 38 days, and overwinter. 

- Pupation takes place in the larval galleries of Douglas- 

fir beetles in June of the following year, and emergence 

begins in July. In laboratory studies, third -instar lar- 

vae of Lonchaea sp. would kill none of the beetle stages, 

although they would feed on the stages if they were al- 

ready dead. Lonchaea eggs and larvae were reared to the 

adult stage in an artificial rearing medium consisting of 

Metrecal and agar. 

The following results the present study have 

shown that: l)M. aldrichii was more abundant in the 

field, 2), M. aldrichii killed immature stages of the 

Douglas -fir beetle in the laboratory, whereas the Lonchaea 

sp. did not, and- 3) the larvae of- M.- aldrichii could not 

be reared on a non -living medium, whereas the larvae of the 

Lonchaea sp. were not only reared to the adult - stage in a 
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Metrecal -agar medium, but also fed as scavengers on dead 

beetle stages. From these results it may be concluded that 

Medetera aldrichii Wheeler is predaceous on the Douglas- 

fir beetle in western Oregon and Washington, while the 

Lonchaea species is probably saprophagous and of no im- 

portance as a mortality factor of the Douglas -fir beetle. 

- 
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