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The newly hatched larvae bored directly into the needles
leaving an entrance hole about 0 . 06 mm. in diameter sur-
rounded by an orange coloured necrotic area about 0.21 mm.
in diameter. The larvae arranged themselves parallel to the
longitudinal axis of a needle, preferring tissue near the resin
ducts. Each larva mined only a small portion of a needle,
apparently feeding on the sap and excavating a chamber to
accommodate itself. As many as 21 living larvae were found
in a single needle.

The larval instars have not been distinguished, though
certain morphological changes were noted during larval
development. There was, after the first few weeks of develop-
ment, a change in colour and then a change of general shape
which was followed by another change in colour and the
appearance of the "breast bone r at the anterior end of the
body. Mature larvae averaged 2-7 mm. in length, 0 . 7 mm. in
breadth, and ranged in colour from white to yellow and
orange.

By the last week of October the larvae had matured and
had begun to leave the needles. Prior to emerging, they
mined the epidermis in the underside of the needle leaving a
small translucent patch of membrane about 0 . 5 mm. in
diameter. The larvae then fell to the ground through a small
aperture in the membrane and entered the duff or soil to
hibernate.-S. F. Condrashoff.

The Root System of Second -Growth Douglas Fir. A
project in regard to the rooting characteristics of Douglas fir
was begun in 1953. The objectives were to determine the
morphology and ecology of the root systems of trees in
second-growth stands representative of the principal Douglas
fir forest associations of coastal British Columbia. Attention
was paid to the length and layout (depth, spread, and loca-
tion) of structural roots, the type and amount of absorbing
rootlets (particularly mycorrhizal roots), and the relation
of root characteristics to crown, stand, environmental, and
other conditions.

During 1953 equipment for hydraulic excavation was
tested and techniques for excavation and sampling developed.
In the past two seasons thirty-one trees were excavated in the
Cowichan Lake area of Vancouver Island. These trees
represented dominant, intermediate, and suppressed indi-
viduals of four age classes on two of the better Douglas fir
sites (Douglas fir-swordfern and Douglas fir-moss associa-
tions). Crown analyses of sample trees were made and data
on stand composition and ground cover recorded. Soil pro-
file descriptions have been prepared and pH, organic content,
and mechanical analysis of the various horizons determined.
Analysis for total nitrogen and exchange capacity is also
being undertaken. It was noted that dominant trees possessed
a greater volume of roots than suppressed trees of similar
age and that there was an increase in root volume with age
for trees of the same crown class. Douglas fir appeared to
be essentially a tap-rooted species, characteristically with
several main laterals running diagonally down into the soil
making for a stable configuration. Although absorbing root-
lets were more concentrated in the vicinity of the stump,
they were also associated with horizontal lateral roots at
considerable distances beyond the crown canopy. Mycorrhiza
were most abundant within the surface 2,5 cm. of soil, and
there was often a particularly rich development in and just
below the humus layer. Mycorrhizal roots were normally

absent from the lower soil horizons (70 to 130 cm.), although
numerous dark, threadlike rootlets were commonly present in
the moist zone directly above the hardpan.-R. G. McMinn.
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Black Flies.-An interesting pamphlet from the Ento-
mology Division has recently been published. It is entitled
"Control of Black Flies in Canada" by C. R. Twinn and
D. G. Peterson, Publication 940, Can. Dept. Agr. 1955. It
contains useful information on life history, chemical control
of larvae in streams, control of adults, and personal protection
including the use of repellents.

Copies are available on request from Information Service,
Department of Agriculture, Ottawa, Ont.
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