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CONE INSECTS OF GRAND FIR, ABIES GRANDIS
(DOUGLAS) LINDLEY, IN BRITISH COLUMBIA
A. F. HEDLIN!

ABSTRACT

Insects cause considerable seed loss in cones of grand fir, Abies
grandis (Doug.) Lindl. on Vancouver Island. Threec species of midge, a
scale feeder, a gall former, and a seed-feeding midge; two species of seed
chalcid, Megastigmus pinus Parf. and M. rafni Hoff.; and a cone maggot,
Earomyia abietum McAlpine, were responsible for most of the damage.

Coneworms were not important.

INTRODUCTION

Insects that destroy seed of grand
fir, Abies grandis (Douglas) Lindley,
have received little attention. Keen
(1958) reported that insects, mainly
chalcids and midges, destroyed 10 to
25% of the seed at Ashland, Oregon.

Information on insect species, and
the type and extent of their damage
was gathered on Vancouver Island in
the summer of 1963. Cones collected
weekly from 14 June to 19 August
near Cowichan Bay contained midges,
seed chalcids, cone maggots, and a
few coneworms.

Grand fir flowers in spring and
the cones mature by early September.
Cones are erect, varying in length
from 2.0 to 4.5 inches at maturity. In
autumn they disintegrate.

LIFE HISTORY AND HABITS
Midges

Three species of midges, consist-
ently present in cones, were distin-

1 Forest Research Laboratory, Department of
Forestry and Rural Development, Victoria, B.C.

guished by morphological character-
istics and by their location in the
cone (Fig. 1). Larvae of the scale
midge feed on the inner surface of
the cone scales, and have anal hooks
which are absent in the cecidogenous
midge and the seed midge. Morpho-
logical differences of the sternal
spatulas of full-grown third instar
larvae are compared in Fig. 2.

SCALE MIDGE. This is probably
the insect which Keen (1958) refers
to as the cone resin midge. The full-
grown larva is orange and lives free-
ly on the inner surface of the cone
scale, often between the seed wing
and scale, causing darkening of the
scale at the feeding site. Larvae usu-
ally occur singly, but may be in clus-
ters. Larvae are present throughout
the summer; they averaged 28 per
cone in eight cones dissected during
June and July. In autumn the larvae
drop to the ground to overwinter. The
larvae do not affect the seeds direct-
ly so their damage is apparently light
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Fig. 1. Grand fir cone scale
illustrated to show insects in
their normal feeding posi-
tions.

Fig. 2. Sternal spatulas of
grand fir cone midges; (a)
scale midge, (b) cecidogenous
(gall) midge, (c) seed midge.
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in spite of large numbers.

CECIDOGENOUS MIDGE. The
larva forms a gall in the cone scale,
usually adjacent to the seed (Fig. 3),
but is rarely found inside a seed.
There is usually only one larva but
two, separated by a thin wall, may be
present in a single gall. The larva
remains in the gall throughout the
summer and drops with the cone
scale in autumn to overwinter in the
litter; pupation and emergence occur
the following spring.

Seed loss results from fusion of the
seed and cone scale. The eight cones
examined were infested by an aver-
age of 13 larvae.

SEED MIDGE. Keen (1958) com-
bines this species and the cecidoge-
nous midge under the name “‘fir-seed
gall midge”, but the two are distinct
species. The cecidogenous midge al-
ways forms a gall and rarely occurs
inside the seed, whereas the seed
midge does not form a gall and the
larva occurs singly within a seed,
near the micropylar end (Fig. 4).

Larvae occur in seeds throughout
the summer and drop with the seeds
when the cones mature. They over-
winter in seeds on the ground, and
pupate and emerge the following
spring.

Nearly all infested seeds were
aborted. Although the larvae occur
singly in seeds, one was found with a
seed chalcid larva and another with
a cecidogenous midge larva. The
eight cones were infested by an aver-
age of 6.6 seed midge larvae.

SEED CHALCIDS

Two species of Megastigmus are
common in seeds of grand fir. Typi-
cally, the egg, larval, and pupal stages
in this genus all occur within a seed.

Megastigmus pinus Parfitt. Adults
are black with orange and yellow
markings.

They emerged from seeds from 21
May to 11 June in 1958 (Hedlin, un-
published data), and during the last
half of May in 1963. Thirty adult fe-
males and four males lived a maxi-
mum of 12 days and six days respec-

tively, when caged outdoors without
food.

Although adults were observed
ovipositing, eggs were not isolated.
Larvae were observed first on 10
June, 1963, near the micropylar end
of the seed which indicated that eggs
were deposited in this region. They
moved gradually throughout the
length of the seed (Fig. 5) and when
fully developed, almost filled it. When
two are present in the same seed viily
one survives. Full-grown larvae are
very active when disturbed and are
easily distinguished from the sluggish
M. rafni.

Eight cones contained an sverage
of 25 larvae,

Megastigmus ra fni Hoifmeyer.
Adults are brownish vellow, with dark
markings, similar in appearance to
M. spermotrophus Wachtl which in-
fests Douglas-fir seed.

Adults emerged from 9 to 19 June
in 1958 (Hedlin, unpublished data)
and during the first half of June in
1963, somewhere later than M. pinus.

The first larvae to be observed, on
2 July, were at ithc distal end of the
seed feeding towards the micropylar
end. The full grown larva reacts slug-
gishly when disturbed. When larvae
of M. rafni and M. pinus occur within
the same seed, the former is destroy-
ed.

Eight cones contained an average
of 3.4 larvae. The numbers of M.
rafni are reduced by competition
from M. pinus.

FIR CONE MAGGOTS

Earomyia abietum was the only
species observed. Keen (1958) refers
to this and other species of this group
as “fir seed maggot”. The name im-
plies a seed feeder, and although the
larva feeds on seeds it is also highly
predacious, particularly in later in-
stars. Thus I prefer the name “fir
cone maggot” which does not imply
specific feeding habits.

The opaque, white, sausage-shap-
ed eggs are laid, usually singly, on the
inner surface of the cone scale in
May. Hatching occurs in late May and
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Fig. 3. Cecidogenous (gail)
midge. Top of gall removed
to expose larva.

Tig. 4. Seed midge. Seed
opened to expose larva.

Fig. 5. Megastigmus pinus.
Seeds sliced open to expose
larvae in feeding tunnels.
Fig. 6. Eniry holes of E.
abietum in grand fir seeds.
Fig. 7. Puparia of Earomyia
abietum,
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TABLE 1
Numbers of insects and numbers of seeds destroyed in grand fir cones,

44
No. insects
Insect per cone

Scale midge 28.0
Gall midge 13.0
Seed midge - 6.6
Megastigmus pinus 25.0
Megastigmus rafni 3.4
Earomyia abietum o ) 1.3

Totals 77.3

Cowichanr Bay, B.C., 1963 (Basis eight cones).

Seed loss
direct indirect

7.0

13.0
6.6
25.0
3.4

5.0

35.0 25.0

early June and young larvae move
down the scale to enter the seeds
(Fig. 6). Early-instar larvae feed on
endosperms, but later become preda-
cious. One larva entered two seeds
not infested by other insects and left
without devouring the endosperm.
Remains of a number of Megastigmus
larvae and five cecidogenous midge
larvae were observed following the
ravages of Earomyia in seeds and
galls.

In autumn, full-grown larvae drop
on the ground, where they overwinter
in puparia in the litter (Fig. 7).

An average of 1.5 Earomyia larvae
occurred in cones examined.

CONEWORMS

Larvae of Laspeyresia laricana
Busck and Dioryctria sp. were en-
countered but not in sufficient num-

bers to be considered important seed
destroyers.

DISCUSSION

The average loss to all insects was
60 seeds per cone (Table 1). The di-
rect loss was easily assessed by count-
ing the actual seed eaten. Indirect
losses were estimated, and resulted
from (a) feeding which deprived the
seed of nutrients (scale midge), (b)
fusion of seed to the scale preventing
separation (cecidogenous midge),
and (c) damage to seeds by predaci-
ous larvae searching for insect prey
(cone maggot).

Seed chalcids were the most im-
portant pests and were responsible
for almost 509, of the insect-caused
loss.
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