in a cardboard box equipped with a clear plastic emergence vial. The
boxes were kept at 21°C and 709% RH. Parasites began to emerge on 18
July; they were removed from the vials twice a day and, to ensure
mating, were kept in a screen cage (30 x 30 x 56 cm), with raisins and
water provided until release. The parasites were released twice a week
from 21 July to 15 August inclusive at 9.7 km outside of St. John’s
(52°47 long. and 47°37 lat.) in a sawfly-infested plantation comprising
Scots pine, Pinus sylvestris L., and Jack pine, Pinus banksiana Lamb.
in about equal proportion. Totals of 631 males and 376 females were
released.

Parasitism by P. basizonus was determined on naturally occurring
cocoons and on planted cocoons. Naturally occurring cocoons were
collected from 20 litter and soil samples (30 x 30 x 8 cm) taken from
under the crown of sawfly-infested trees. Three trays (20 x 20 x 3 cm,
covered with 0.5 cm mesh screen on the bottom and top) were placed at
the release site with laboratory-reared cocoons to expose themto attack
by P. basizonus. Each tray contained 50 sawfly cocoons, which were
replaced once a week with fresh ones. Cocoons totalling 600 were
exposed to parasites in this manner. These and the cocoons obtained
from the soil samples were reared in the laboratory at 21°C and 70%
RH until October, then stored at 2°C for 3 mo, and then reared again.

Only five sawfly cocoons were obtained from the 20 soil sampies,
and no parasites emerged from them. Of the 600 sawfly cocoons
exposed to parasites in the trays, 30% emerged as sawfly adults, 379
died of unknown causes in the cocoon stage, 119, were parasitized by
Mastrus aciculatus (Prov.), and 229 were parasitized by P. basizonus.

M. aciculatus, an ichneumonid, has been reared from the
European pine sawfly in Ontario (Griffiths, Can. Entomol. 91:501-512,
1959), but this is the first record of it from this host in Newfoundland.
The recovery of P. basizonus from such a large percentage of the
planted cocoons indicates that at least one generation of parasites has
survived. However, the successful establishment of this parasite may be
verified only through several years of monitoring.

Technical assistance in this study was provided by D.L. Oliver and
K.E. Pardy.—Imre S. Otvos, Newfoundland Forest Research Centre,
St. John’s, Nfld., and K.J. Griffiths, Great Lakes Forest Research
Centre, Sault Ste. Marie, Ont,

Biological Observations on Overwintering Larvae of the Large
Aspen Tortrix in Alberta.—The large aspen tortrix, Choristoneura
conflictana (W1k.), is a serious pest of aspen in North America. Thelife
history of this insect and the damage caused by it have been reported in
Canada (Prentice, Can. Entomol. 87:461-473, 1955), in California
(Wickman, J. Econ. Entomol. 56:593-596, 1963), and in Alaska
(Beckwith, USDA Forest Serv., Pac. Northwest Forest Range Exp.
Stn. Res. Note PNW-81, 1968). Eggs of the large aspen tortrix are laid
from mid-June to early July and hatch in July. First-instar larvae feed
on leaf surfaces. In late July or August they undergo their first molt and
then hibernate; second-instar larvae apparently do not feed the first
summer, remaining in hibernation until new growth starts in the spring.
Pupation usually occurs in early June, but this depends on the climate.
This note reports on the site and parasites of overwintering larvae of the
large aspen tortrix in Alberta.

According to Prentice (1955), in Manitoba and Saskatchewan the
second-instar larvae overwinter in bark crevices and moss at the base of
living trees. In their current studies on the biological control of
C. conflictana in Alberta, however, W.G.H. Ives and J.A. Muldrew
(pers. commun.) have noted that overwintering larvae were found
beneath the slightly loosened bark of the trunk and branches of dead
trembling aspen. Their observations agree with those of Wickman
(1963) in California and Beckwith (1968) in Alaska.

The parasites associated with the large aspen tortrix in Manitoba
and Saskatchewan have been listed by Prentice (1955), who also
produced survey rearing records for New Brunswick, Ontario, and
Alberta. Three additional species of parasites not listed by Prentice
(1955) have been identified in Alberta. They were recovered from
overwintering second-instar larvae collected by Ives and Muldrew in
early March 1978 at Hondo, Alta., and sent to J.C. Cunningham,
Forest Pest Management Institute, Sault Ste. Marie, Ont., for virus
host range studies. About 2,500-3,000 surplus larvae were reared on an
artificial diet (Grisdale, Can. Entomol. 105:1553-1557, 1973)in21.3mL
cream cups kept at 23.9°C with a relative humidity of 50-55%
(Cunningham et al., Can. Entomol. 105:767-773, 1973). An approxi-
mately 50% level of parasitism was noted for these second-instar
C. conflictana larvae from Alberta (D. Grisdale, pers. commun.). The
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parasites were returned to the Edmonton laboratory, where they were
identified as Macrocentrus iridescens French (Hymenoptera:
Braconidae), Glypra inversa Cress. (Hymenoptera: Ichneumonidae),
and Agarhis annulipes (Cres.) (Hymenoptera: Braconidae). Collecting
overwintering larvae in late winter and rearing them revealed also that
the three parasites attacked the large aspen tortrix larvae in their first
year.

The most common parasite was M. iridescens, followed by
G. inversa and then by A. annulipes. The recovery of the latter two
species in Alberta confirms observations by Torgersen and Beckwith
{Can. Entomol. 106:1247-1265, 1974) that G. inversa and A. annulipes
attack first- or second-instar larvae of C. conflictana, and the rearing
results indicate further that M. iridescens also attacks first- or second-
instar larvae of C. conflictana.

It is interesting to note that Torgersen and Beckwith (1974) found
G. inversa to be the most common parasitoid attacking early larvae of
the large aspen tortrix in interior Alaska but did not recover any
M. iridescens, which was predominant in Alberta. The predominance of
Macrocentrus over Glypta in Alberta is suggestive of the relationship
between the same two parasitic genera of the oriental fruit, Grapholitha
molesta (Busck), in Ontario. Steenburgh and Boyce (Annu. Rep.
Entomol. Soc. Ont. 69:65-74, }938) observed that as Macrocentrus
ancylivorus Roh, became more plentiful, Glypta rufiscutellaris Cress.
became increasingly less important. This may offer an explanation for
the absence of Macrocentrus and the predominance of Glypta in the
interior of Alaska.—H.R. Wong, Northern Forest Research Centre,
Edmonton, Alta.

High Populations of a Carabid Beetle Associated with Spruce
Budworm.—Numerous large, black carabid beetles (Calosoma
Jrigidum Kby.) were noted in two white spruce (Picea glauca [Moench]
Voss) plantations near Sault Ste. Marie, Ont., in early June 1977. The
beetles were seen eating late-instar spruce budworm (Choristoneura
Sfumiferana [Clem.]) larvae, and it is possible that they played some part
in reducing budworm populations in the plantations.

The two plantations were visited at least once a week from mid-
May to the end of July in connection with other studies. Plantation A
(250 ha) was planted with white spruce and, in one location, with
Norway spruce (P. abies [L.] Karst.}, in 1925-28; plantation B (12 ha)
was planted during the same period with white spruce only. Both
plantations now contain considerable jack pine (Pinus banksiana
Lamb.) and occasional white pine (P. strobus L.). The dominants are
15-17 m tall, but there are numerous small openings dominated by
Vaccinium species. Located on sandy, gravelly river terraces on either
side of the Goulais River, a few kilometers north of Searchmont, these
are the only white spruce plantations in the vicinity. Natural stands
dominated by balsam fir (4bies balsamea [L.] Mill.) and white spruce
occur in small patches along river valleys nearby, but most of the area
is covered by hardwood with a low proportion of white spruce,

Twenty-five 45 cm branch tips were taken from each plantationon
26 May, 1977, and examined for spruce budworm larvae. In plantation
A counts averaged 32.0 larvae/branch tip and in B they averaged 31.8.
At this time, fourth-, fifth-, and sixth-instar larvae accounted for 25%,
45%, and 30%, respectively, of the total. On 30 June, pupal populations
averaged 0.08/45 cm branchtipin A and 0.04 in B—99.8 and 99.9% less,
respectively. Egg populations, sampled on 27 July, averaged 0.86 egg
masses/45 cm branch tip in A and 0.71 in B (equivalent to
approximately 85 and 70/ 10 m2, respectively). .

The carabids were first noticed on 6 June, on the lower stems of the
spruce. A quantitative assessment was made on 16 June. Initially,
attempts were made to obtain estimates of density by beating foliage
over drop sheets. However, only five beetles were dislodged from 50
trees. Several beetles remained on the foliage after beating, and more
were observed on the higher foliated branches that were out of reach of
the beaters than on the dead lower branches. A visual assessment was
therefore made on both foliated and defoliated portions of trees. Fifty
trees 8-10 m high, all in plantation B, were examined. Observations
were restricted to the base and to branches up to 2 mabove ground. The
trees were categorized as (a) having no living needles on the observed
branches, (b) having foliage on the periphery of some branches, (c)
having weil foliated branches down to the ground. Beetle counts are
given in Table 1. Fifty-two beetles were seen on the 50 trees—six on the
tree boles and 46 on branches. As many as six were seen on one tree, but
25 trees had no beetles, although 20 of the 35 well-foliated trees had at
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