Life After the Beetle
Salvage Harvesting of MPB Pine

and Green-Iree Retention

A 30-year Vision into the Future



Variable retention harvests (green-tree retention; GTR) are
designed to maintain some aspects of mature forest habitat,
maintain biodiversity, and provide an alternative to clearcut
harvesting of temperate and boreal forests. Long-term re-
sponse data are lacking regarding effectiveness of these treat-
ments in conserving biodiversity. We report on a retrospective
investigation of the impacts of salvage harvesting of lodgepole
pine, killed by an outbreak of mountain pine beetle (MPB)

in the 1970s, with variable retention of Douglas-fir as major
stand-level structures to maintain biodiversity over time. This
approach provided an inference to biodiversity by using eco-
logical indicators of coniferous stand structure and an array of
mammal species. Examples of these potential “keystone” spe-
cies are the southern red-backed vole and common shrew on
the forest-floor, the red squirrel and northern flying squirrel in
the arboreal mammals, and the snowshoe hare and mule deer
in the larger mammals.

A MPB outbreak in the mid-1970’s in the southern interior
of B.C. resulted in relatively widespread salvage logging of
lodgepole pine from mixed pine — Douglas-fir stands. In
pine-leading stands, fir were left as residual standing trees.
This seed-tree silvicultural system leaves a variable number

of wind-firm seed trees standing singly (dispersed retention),
or in groups (aggregated
retention), to provide a
source of fir regeneration as
a secondary species to lodge-
pole pine, which regenerates
naturally from abundant
cone slash.

Seed-tree stand with overstory

Douglas-fir and understory pine

- i
Uncut old-growth forest

This is a relatively wide-
spread practice that has been
in place since the early to
mid-1970’s when lodgepole
pine became an important
commercial timber species.
Because of this history, it is
possible to do a retrospec-
tive investigation of the
responses of stand structure
and biodiversity 30 years
after salvage harvesting of
beetle-killed timber. Stands
with residual green trees,
composed of dispersed to
aggregated Douglas-fir with
understory lodgepole pine,
cover several landscapes in
the southern interior, having
arisen from harvesting over
the past 30 years.

Major Question

How do these stands compare to those uncut in terms

of stand structure and development of late seral forest
conditions?

This question has direct relevance to sustainable forest man-
agement for wildlife habitat and biodiversity.

Green-Tree Retention

* Dispersed to Aggregated Douglas-fir and Understory Pine
* Comparison to Uncut Forests = Stand Structure & Late
Seral Conditions, Sustainability & Biodiversity

How To Proceed?

¢ Stand Structure & Responses of 6 Mammals = Ecological
Indicators of Sustainability & Biodiversity

* Time = Studies lasting decades?

¢ Or can we do a retrospective study, and look back 30 years
to an earlier outbreak of MPB?

Mammals

Red—Ba/eed Vole

e

A

Snowshoe Hare Mule Deer

Red Squirrel

We predicted that, at 30 years after salvage harvest of beetle-
killed lodgepole pine trees,
(1) abundance (basal area and density of coniferous trees
and amount of vegetation) and diversity (species diversity
and structural diversity of the herb, shrub, and tree layers) of
various aspects of stand structure, and
2) abundance (population density or relative habitat use) of
these mammal species,
will decline with lower levels of Douglas-fir tree retention.

Stand structure attributes and selected mammals were sampled
during 2005-2008 in replicated units of 30-year-old stands

of lodgepole pine, with a range of GTR as seed-trees (none,
dispersed, and aggregated Douglas-fir), and uncut maturelold-
growth stands, near Summerland in south-central B.C., Canada.
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