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'CASE STUDY: Partial Cutting to Restore Old-Growth
Forest Conditions in the East Kootenay Trench

INTRODUCTION

Resecrch shows that prior to European settle-
ment! the structuze of the old-growth forests in
the drier Douglas-fir ond ponderosa pine forest
types of the Rocky Mountain Trench were
quite different them they cre today. In pre-set-
tlement times, lght ground fives swept
through these subzones every 10 to 20 years,
resulting in open pork-like forests choracter-

ized by lorge, old trees cmd litlle regeneration

(Amo et al, 1995) (Convington cnd Moore
1994}, The predomincmt tree species were
ponderosa pine and Douglas-fir, cs well as
westem lerch on moister sites. The open struc-
ture of these forests, cmnd the associated plamt
communities, supported a number of wildlife
species.

In the absence of fire, Douglas-fir has regener-
ated in abundemce on these sites cnd stock-
ing is much higher. The consequences include
chomges in wildlife habitat, reduction in for-
“age preduction, incredsed susceptibility of
frees to insect attack end disease, and
increased 1isk of catastrophic fire due to
greater fuel loading cnd increcsed fuel lad-
dering.

In 1993, the East Kootenay Trench ecoregion
in the Crambrock Forest District was identified
as having several biogeoclimatic subzones

" with less tham 5% old growth.? This is consider-
ably less them the 10% recommended by the
Protected Area Strategy (PAS) as the mini-
mum level required to maintain biodiversity
cmd old-growith-dependent plomi ond anirnal
species across the lendscape.

To protect rermaining old-growth coeas, a -
deferral had been placed on harvesting oid
growth in the East Kootencay Trench ecore-
gion. However, simply deferring or preserving
old stands will not ensure the maintenance of
frue cld-growth conditions.
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Figure 1. Location of stady site. Crombrook
Forest District. o

In 1995, recognising that momagement to
reduce stocking ond re-infroduce fire is essen-
ticd, the Silvicultural Systems Research pro-
gram in the Nelson Forest Region requested
that two stomds of old-growth forest in the
IDFdm? subzone within the Trench be relecsed
from the haorvest deferral. In 1996 the Region
implemented ¢ tricl and case study to exarn-
ine the operational, economie, and ecological
feasibility of old-growth restoration. The objec-
tive of the tricd is to modify the stocking levels,
species composition, and the forest floor to
approximate pre-settlement stand conditions.
This will be accomplished by replacing wild-
fire with a combincttion of harvesting and pre-
scribed fire on a regular 20-year cycle.

! Pre-gettlement = pre-1900.

2 An old-growth stemd is defined as cne
grectter thcm 140 yecrs.
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This Resecach Summary describes the prescription devel-
opment, harvesting operation, cnd preliminary study
results for one of the stcmds.

SITE DESCRIPTION

The study block is located in the southerm pert of the Crom-
brook Forest District, on o mesic site i the IDFdm?2 (Interior
Douglas-ir dry, mild bicgeoclimatic subzone) (Figure 1).
The 30-ha stand is within Crestbrook Forest Indusiries’ oper-
ating crea. '

Forest cover ramged from patches of lerge old ponderosa
pine with litfle understory, to areas of Douglas-fir and pon-
derosa pine overstory with dense fir understories, to areas of
predominemtly smetler stems of Douglas-fir omd scme leach.
Overdll, species composition was approximately 75% Dou-

- glasir, 20% ponderosa pine, and 5% lczch Figure 2.

Large snags were found throughout most of the stoamd, emd
these showed a high degree of wildlife use. Amilloria ostoy-
ae is present throughout the stemd.

Figure 2. Pre-hcrvest stamd.

STUDY METHODS
Prescription development

Because the site had been harvested ot least twice over
the last 100 years, a stump survey was completed to
learn more about pre-settlemnent species composition
(Table 1). Together with the results of the shump survey,
current resecach was consuited to develop o description
of the target stand for the prescription (Table 1),

Recent resecrch indicates that, pre-settlernent, this type

~ of stemd probably had about 9-15m2 of basal arec (75
sterns/ha at an avergge 50-cm dicmeter) (Amo €t al.
1995; Covington cmd Moore 1994; Quesnel 1996). In
addition, there would have been smoall thickets of regen-
eration in creas skipped by fire. 1t is likely thet these
thickets would have covered about 5% of the crea.

Table 1, Stand descriptions (stems grectter thcm 17.5cm
dbhy).

Pre-harvest  Target Actual
stemd residual residucit
stemd stend
Species Fd75Py2lw.5 Py4Fd4Lw2 FdéPy3lwl
composition
Stems/ha 786 75 +some 123 + some
(no.) thickets of  thickets of
unmerch. unmerch.
siemns stems
Basal 27 -15 16
darea/ha .
(m2)
Avg. dicmm. 20 50 41
(cmy)
Volume 185 N/A 128
{m3 /ha)

Using the stemd and stock tables provided in the
cruise compilaticn, cutting specifications were
developed that would remove most of the excess

of smaller dicmeter stems of Douglcsir from the & .
stemd. All the ponderosa pine, Douglas-fir greater
tham 35-cm dbh, and larch greater thom 17.5-cm

dbh were retained. Smaller larch were rernoved

due to consistently peor form ond vigour. To

achisve and maintain the target stond structure

for the site it is necessary o reduce current stock-

ing levels as well as ensure some form of stock- - 7,
ing control occurs in the future. With this in mind,:./
a prescription was developed thert included

slashing of submerchemtable stems to provide
ground fuels, and understory buming on a regu-

lor cycle. .

In creas where the number of larger sterns was
insufficient to achieve the desired stemd struc-
ture, scme smdller sterns were retcined to covoid
substemticl gaps and to allow the desired char-
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Figure 3. Distribution of wildlife tree patches (WPT) within
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ccteristics to develop over time. Some thick-
ets of regeneration were 1etained within
wildlife tree patches. Slashing cnd burning
of the understory were prescribed to be coo-
ried out as soon as possible following log-
ging. To keep the stocking levels down,
burming and pessibly heavesting will be
required on o regular 20-yecr cycle.

In addition to residual frees, fen wildlife tree
patches were identified and meorked as no-
work zones within the cutblock (Figure 3).
Some paiches include several lorge snags
surrounded by « thicket of understory Dou-
glas-fir regenerction. About 35% of dll snags
were protected in 10% of the block crea.
Snags could be protected without substom-
tial reductions to avcdlable imber becouse
there were few if any merchantable stems
within the peiches.

Harvesting

Heavesting storted mid-Februcny 1996 cmd WS complet—
ed in seven days. A total of 1600 m? of sawlogs were
rermoved as well as 68 m® of pulpwood. The block was
hearvested with a Caderpillor D4, a 518 Caterpillar skid-
der, and a John Deere 640 skidder (Figure 4.

This type of operation is best done in winter on frozen
ground to reduce costs cnd to minimize soil disturbonce.
A key requirement of this initicd logging pass was to build
up a carpet of ground fuels by topping cnd delimbing
stems where they fell, rather them removing tops and
branches at the landing. In frozen conditions, maony of
the branches were broken on impact ond it was quite
easy for the skidder to Tun over each stem to remove cny
remaining bremeches prior to hooking. The frozen ground
eliminated any potential site disturbomee this extra
mcneuvering might have otherwise created.

Figure 5. Residual stand.

Residual stems incured very little damage, and site dis-
turbamce was low. Following logging, a slashing crew
felled cmy remcining submerchantable stems so they
would contribute to ground fuels. ' -

Crestbrook Forest Industries” hanrvesting superintendent
felt thet the open neture of the stemd resulted in logging
costs that were no higher them if the site had been
clearcut. His only concem wats the relatively smerll size of
the block, noting a larger area would reduce some of the
equipment rnoving costs. A totcd of $17,630 in stumpage
wets paid to the Province of British Columbict,

Residual stand

The resulting residual stemd is substantially more open
cnd tham its pre-harvest state. B consists of mainly longe
dicameter stems, distributed singly cnd in clumps (Figure
5). At 16 m2/ha the basal area of
the residuad stemd wats close to the
fcoget of 9-15 m2/ha. However, the
stemd still contains about 48 _
stems/ha too mony (Table 1). This is
because the average residual stem
is still smaller them ultimertely
desired (41vs. 50-cm.dbh).

More stemns them cre required were
left to ensure that the residudl basal
crea did not diop below 15m2. At
the next scheduled entry (in 2016),
the crverage dicmeter will have

" increased end more stems ccn be
taken out without the residucl basal
ared dropping below 15m2. Also,
the next entry con be used to
approcch the target species compo-
sition by further reducing the
amount of Douglas-fir. Given the

3 A future Research Summery will
report on the success of the bum.
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improved visibility ond the grectly reduced stocking
- numbers, fuhiure harvesting can be done relatively easily-
on a tree-by-tree basis using o maork-to-cut system.

Burning :
"Following hazvesting and snow melt, o reconnaisscmes
of the cutblock determined suitability for understory burm-
-ing. The burn is scheduled for the spring of 1997 to atlow
coniferous fuels time to cure.? This timing will alse-allow
grasses time to grow up around the coniferous fuels to
supplement the fuels cmd provide continuity between
patches of slash. Subsequent buming trectmentis coe
expected to kill most of any new regeneration thert estab-
~ lishes in the next 20-yecr period. However, it is expected
that enough regeneration will survive the bum to provide
for future stand replacement (5. Amo, USDA, Missoulc,
MT. 1995 pers. comm.). The bumn is estmcxted to cost less
then $10,000.

SUMMARY

Initial indiccrtions are that perticl cutting for old-growth
restorcrtion, in the IDF biogeoclimatic zone is feasible. By
hearvesting in this way, key struchural elements cre
retained, forage production should be increased, cnd a
plem is set in motion for the long-term maintencnce of
these stomds. There is also potential to gain wood volume
from creas that are currently c_on51dered cld-growth
reserves cnd unavalable for hervest, without compromis-
ing the origindl objective of am-old-growth 1eserve. And,
in londscape units where old growth is under-represent- -
ed, this rectment could also be used fo dccelerate old- -
growth recruitment from younger stomds. Yet cnother
benefit of the treatments is long-term fuel reduction which
~ substomticlly reduces the 1isk of catastrophic fire.

The economics of ¢ restoration program will be site specif-
ic, but for the more meorginal sites (Le. those with smaller
stems) the strength of the pulp merket will likely be a key
foctor. While lorger block sizes would Improve econom-
ics, this site contained enough small sawlog mcrieridl thot
the harvesting operation provided a positive retum to the
CIOWIL.,
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