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ABSTRACT .~~A computer sisulzation model was
used Lo evaluate the effect of gilviewlrural
practices on the potentizl recruitwent of iarge
crganic material to stresms. Western hemlock
{Tsuga hereyophylla), grand fir {Abiss grandis},
and subalpineg £iv {Abies lasiocarpa} habitat types
ware anaiyzed. Potential recruifment was assumed
to be related te the demsity of grester than 12
inch DBH frees, and the mumber and size of frees
affected by mortality. Tn western hemiock and
grand fir habitat typss, the number aznd mortality
of greater than 12 inch DBE trees generally peaked
between zges 90 and 130, bui the averasge size of
recruitsble tress was greatest in stands older
than 200. The potential recruitment from thess
stauds wes maximized by thinning the stands to
greater than B8Y trees per acre and harvesting the
riparian vegetation with small openings {less than
600 feet along the streazm) at a vate of & to 5§
percent of the streambank length per decade. Both
leave styips and standard timber rotations (100
years) vesulted im moch lower rates of potential
tree recruiiment. Salvaging and commercinl
thinning also reduced recruitment of large arganic
material. Alpine fir habirat types did not
respond 28 positively to vegetative manipulation.
in these stands, the density of greater than 12
inch DBH trees peaked betwsen 110 1o 150 years,
Mortelity was generally greatest between ages 124§
#nd 130. The recruitment of large organic
material from these sites was cptimized by using
leave strips or by limiting harvest of the
riparian zone to 3 percent per decsde. Thianing,
which maintains at least 889 trees PEY aire, was
optizum.

Toe implement the treatment guidelines, suc—
cessful conifer regeneration and low erosion po—
tentials must exist. Special comsiderations are
needed to remove logging slash from the normal
high water zone and to maintain a few trees in the
unit for future recruitment. The harvest of timber
and treatment of slash in adjacent, upslope units
needs to be goordinated nith the riparisn {resi-—
menis.

INTRODUCTION

Riparian vegetation directly influences the
stream environment. Riparian vegetarticn moderates
sExeam femperature profiles (Brown and Krygier
1570; Martin et al. 198!} and influences the
magnitude of autofrophic and heterstrophic



production {Meehan et al. 1977; Martin et al.
19817 Triska et 2l. 1982; Minshall 1978: Hawkias
et al. 1982; Hurphy et al, 1981}, Riparian
vegetation zlsc plavs an important role in
stabilizing streambanks, and theveby contributes
to the formation of undercut banks and channels
with low width to depth ratios {¥eshan et =1,
1977; PLankuch 1973; Swanson et &l, 19872},

Riparian vegetation provides large organic
paterial {LOM} o streame, and thersby
significantly influences biological and physical
conditions. Large organic wmaterial creates
pools, reduces stresm scour, and sssists in
stebilizing channels {Lisle 1983:; Swanson and
Lienkaemper 1978; Keller snd Swamson 1979), Large
ovganic material is responsible for in-chanpel
storage of pofentially massive amounts of sediment
{Hegahan 1982; Bilby 1984; Eeschia 1979; Heede
1977). These stovage sites are also important
locations in biological processing of particulate
organic matevial (Meehan st 2l. 1977; Sedell and
Triska 1977; Triska et al. 1982). 1In addition to
being the primary pocl-forming agent im wany small
to intermediste size forested streams; large
organic materizl alsc plays s zole in accumslating
gravel beds uzed for spawning and im providing
instream cover. 8ignificant reductions in habitar
quality and fish densities have occurred whers
density of LOM bas been reduced in streams (Martin
et al. 1981; Teews and Moore 198%7: S=dell et al,
in press; Bryant 1981; Bisson and Sedell in
pressi,

These study results need to be incorporated
intg riparian managewent activities if tha
hydrslegical integriry and fish habitat quality of
forested streams are to be maintained, Unfortu-
nately, translation inte management has been
difficult due to conflicting resource demands in
riparizn zones, and the shortage of informatiscn on
effects of silvicultural management strategies on
biclogical and physical dynamics of stireams.
Temperature models such as Brown’s (1870) have
been useful in estimating stream temperature
increases resulting from canopy removal. However,
in many cases, loss of tree recruitment from the
Tiparian zone is of greater concern than potential
increases in stresm femperature. Bilby (1984)
developed guidelines for management of LOM in
stream channels with characteristics similar to
his study stream, 2nd several studies have noted
reductions in stream hagbitat quality and fish
populations in drainages where riparizm zomes have
been clearcut (Newbold et al. 1989; Eisson and
Sedell in press; Sedell = al. in press; Toews and
Hoora 1982; Marctin et al. 1981). Buf, little work
has been done om silviculture practices Lo enbance
recruitment of LOM, Although, lesve strips or
salvage logging ave often romsidered the ouly
silvicultural treatments compatible with stream
riparian zones, cther options may exist. Teo more
fully explore these options and the response of
£ish habital to management airernatives, effects
of successional changes amd silvicultural prac—
tices on LOM recruitment need te be evaluated,

The ohlectives of this study are: (1) to
e#valuate effects of alternative silvieuizural
strategles on potentizl recruitment of LOM, and
{2} te identify silvicultural prastices which
enhance potential recruitment of LOM in morth
Idaho’s Tsupe hererophvila/elintonia uniflora
{TSBE/CLUN), Abies grandis/clintoria uniflora
{ABGR/CLUM), Abies tasivcarpa/clintonia unif lora -
{ABLA/CLUN}, and Abies lesiceares/menziesia
ferruginea (ABIA/MEFE) habitat types.

HETHODS

Eight stands in North Idaho representing four
habitat types {Copper et 21. 1985} were selectsd
for the study. The habitat types included were
TSHE/CLUN, ABGR/CLUN, ABLA/CLUN, and ABLA /MEFE.
The atiributes of the selected stands were similax
to those generally found in viparian sress in
Horth Idabe {Table 1}.

TABLE l.,--Attributes of stands selected for
evaiuvation im the study.
Initial Stocking

i/

Habizen Elevation Trees/ Species Cowmpomiticn-}i

Type Aspect {faer} cre Wl WP _DF OCF WAC wH SAY
TSEEFLLUM BE 24040 2812 3 1% 13 H £3
TSHE/CLUR BE 3480 3263 & 14 & 50 1o 18]
TSHEOLUN H 34800 2373 k] 29 H 8%
FERESLLUY W T aso0p 1766 1% i3 45 23
TSHESCLUK EE 3690 105% € 3 k3 & 33
ABORSCLER 5E LL0G 4453 & H g az z
ABLASCLUH E 3200 4686 & 3 i
ABLAJHEFE SE 3000 3165 & 41 53

i - western larchk {Laviz cccidepralia)

Wi

WE - western white pine {Pimus wonticols}

bf - pouglas-fir {Paeudotsuzs menzizeill

GF - grexd fir {Abiss srendisz}

¥RC - westers redcedar fThulz plisass}

¥E ~ westers hewmlock {Igysa beterophrlial

ES - eogelmann spruce {Pices enpelmanpiil

SAF - subslpise Fir {fhies lpsicarpal

A computerized stand model {Wykoff et =l.
1985) was used to test the effects of different
thinning treatwents. The model was capable of
prejecting changes in stand composition and
woriality through time. FEach stsnd was projected
to age 300. Average mortality per year rangad
from 0.7 to 1.8 percent depending oun thinming
intensity, A maximum residwal basal area was
selected using upper limits suggested by Region
One Preliminary Stocking Curves {USDA, Forest
Service, 1984) for each habitat type.

Three treatment levels were applied to each
stand. Thinning from belov was asccomplished where
residual stocking wes reduced to 889, 538, and 194
treesfacre.

Twe thinnings were projected in a2 TESHE/CLUN
stand. Within the simulation, & thimning from
below was completed with & residual stocking level
of B89 trees per acre followed by & thinning from
below whers basal arez was reduced to 120 squars
fest per acre. Thinnings wers done 2t age 25 and
75 wears.



Te caleoyiate tres recruitment patentiasl and ta
#erve 25 & basis of comparison betwees freatments
several sssuwptions were mede. Tree recruitment
was assumed Lo result from primarily fwe
processes: bank undercutting and free mortality,
The active undercutting zone was estimsted to
extend & feet back from the banks. Stream
encroachment and bank undercutting were
considered responsible for live trees entering
streame from this zoene., Trae morizlity was alseo
considered as an imporfant contributer te
Tecruitmens, Width of the mortality zone was
dependent on fres size with larger trees estimated
to have s wider effective distance from the stream
iTable 23}, Suitable recruilment wes considered
tress which extended inte the channel at least
eight fest with a2 wininum diameter of 10 inghes,

TABLE 2.--The probability that a greater than
4.9 inch log will fall at least gight feet across
# stream pased upon tree size and distance from
the stream,
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The eight foot lepgth is based epon the assumption
that this is the average length needed to creare z
quality pool in second to fourth order shreams
with chaonel widths ranging from 8 to 24 feat,

The 10 inch minimum diameter reguirement is based
upon & survey of pools which noted that 19 inches
was the smallest size log responsible for pools on
second through fourth order stresms {Lioyd,

1965). Assuming nermal taper, trees with a
dismeter at breast height (DBH) of 12 inches would
be the smallest tree in riparian stands capable of
producing & 10 inch dismeter log eight feet into
the channel.

Potential tree recrvuitment Srom vadercutting
and mortality zones was added. Recruitment from
the undercutting zone was calenlated by deter—
mining the total number of live fraes with dia-
meters greater than 11.9 inches and assuming 2 20
percent recruitwent rate each decade from the
zong. Recruitment from mortality was estimated by

interpelating the volume of mortality occcurring
tach decade in the following diameter classses {in
inches}:

1Z to 14.9; 15 to £7.9; 18 e 20.9; 21

te 23.9; 24 te 2%5.9: 26 znd greater. Mortaliny
volume was then converted fo treesfacre using the
USDA Forest Service Region 1 Volume Tables {(USpa,
Forest Service, 1980) based on dominant tres
height proiections. Frobability of recruitment
from sach size class was calculated by determining
the averags length of 2 10 inch diameter tras
bole, assuming & ined taper over the first 37 ifszet
and 3 inches of taper for each additional 186 foot
length. One bundred fest wpas considered the
meximum Deight of 2 10 inch dizmeter bole. The
riparian zone subiset to mortality was then
divided into 10 foot segments from the stream—
banks. Frobability of recruitment of gach size
class from each 10 foor segment was estimated by
determining the maximunm angle within which & 10
inch dismeter bole would extend at least 8 fesr
beyond the streswbank, This angle wzz divided by
3507 agsuming an squal probability of falling im
a2ll directions. Probablities listed inm Table 2
resulted from this assessment.

To determire tree recruitment etential per
. e P

mile of stream bssed om these probabilities, the
following relationehips were wsed:

RM::

where:

1. T, ¥4z,

probable number of trees
recruited per mile of stream
due Lo wortality each decade.

g ~ number of trees per scre
within a partieular size class
removed due te mortality each
decade .,

2,42 = number of acres in sach i0
foot segment of riparian
zone per mile of stream,

probabllity that z tree of 2
particular size class and
within 2 particular riparian
segment will be recruifed to
the stresm,
Z. R_=0.281%
u
ﬁu = probable number of suifazble
size live trees recruited per
mile of stream due to
undercutting each decade.
0.291 = 1.45 acves per wile of
Bfream zssumed to he
vulnerzble to undercutting
and 0.7 probability thet e
suitable size tree will be
recruited esch decade.

aumber of suitsble sipe
live trees available sach
decade that are grester
than 11.9 inches DRH.




probable fotal pumbey of
trees racruiled sach decade
rhat extend § feef into the
stresm with minimum 1§ inch
diameter log.

- ‘ g“f“

To estimate effects of timbey harvest, slter-
native harvesting imfensities were evaliuated.
Harvest intensities differved based on length of
fhe streambank vegetstion barvested each decade.

4 harvest imtensity of 10 percent, for example,
woulid open 10 percent of the streambank lengib
gach decade and wpuld sguate to z 100 year tiwber
rotation. Becszuse there are twe streasbanks along
the chanpel, total length of streambank vegetation
is twice the stream channel leagth.

Fffects of different harvest intensities was
estimated based on the folleowing equation:

B £

. average probable number of

trees recruited per mile each’
decade that would extend 8 fest
inte the chanpel with minimm
10 inch diameter resulting from
a timber rotatipn (harvest
intensity) of I.

probable number of iLrees
racruited per mile of
stream in decades 1
throwgh i.

Ti

#. = nuwber of decades in 2 timber
retation {harvest intensity} of

1.

- RESULTS

Results of this study show zhst the density
and mortality of greater than 11.% inch DBH trees
change with stand age. These changes influenced
levels of potential log recruitment. Thinuning
intensity, harvest intensity and the number of
thinnings alse affected the log recruitment
potential of stands.

Stand Density

Recruitment of trees due to siresm
undercutting was sssumed to be related £o the
density of greater than 11.5 DEH trees present on
the bank during each decade. The density of
greater than 11.9 ioch DBH frees in the TSBHE/CLUM
habitat type pesked when stand age veached 120 and
120 vears {Fig. 1}. A sharp rise in densiiy of
suitable trees ococurred im sitands between the ages
of 50 aznd 100 yesrs, but a steady decline was
noted afiter age 120. The ABGR/CLUN habitat type
exhibited a peak similar to that observed in

TSHE/CLUN habifaet type (Fig. 1}. This pesk did
wot sccur until the stand approasched 160 vears

old. The ABLAFCLUN and ARLA/MEFE habitat fypss
had peaks which sccurred when stands approached
zges botwesn 1390 and 150 vears olid {¥Fig. 1}. A4s
in the ABOR/CLUN habitat tvpe, 2 sharp decline

ccourred when stands excaeded 160 years of age.
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FiGURE 1.-—Trees per acre greater than 11.9
inches DBH by stand age in ABLA/CLUN, ARIA/MEFE,
ABGR/CLUH, and TSHE/CLUY habitat types thinned fo
889 trees per acre.

Based upon the assumpiions used in the
analysis, the relative contribution of
undercutting of Iive trees Lo potential tree
recruitment became less with increasing stand
age. In stands 100 yeatrs old or youmger,
undercutting zccounted for over 40 percent of the
projected lsvels of log recruiiment. Betwezen
stand ages 100 to 200 years, potential recruitment
frowm undercuiiing rasged from 25 to 50 percent.

In stands oclder than 200 vears, frees recruited by
undercutting comprised approximately 23 pewcent of
the total.

Srand HMortality

Tree mortality was slse assumed to contribute
to potential tres rectuitment. For TSEE/CLUB,
£BLAJCLUN, and ABLASMEFE habitat types, vecruif~
ment due to tres mortality pesked betfwesn 120 to
140 years of age. 7The ABGR/CLDE habitat type
gifferved slightly, peaking at 160 years of =age.

Peaks in tree wmortality were dominsted by
12-314.9" and 15~17.%" DBH size classes for 2ll
hebitat types {Figs., 2Z,3,%4}. At older zges,
larger dismeter, talley ftryees dominated
mortality. However, the enlarged zone of




inflvence {of individual trees} did not compeusate
for the everall lower free denszitiss,
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FIGURE 2.~~Tre¢ movtality by diameter class in
TSHE/CLUN stands thinned to B89 tress per scre.
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FIGURE 3.-~Tree mortality by diameter class in
an ABGR/CLUN stand thioned to 889 irees per acrs.
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FIGURE 4.~~Tree mortality by dismeter class in
ABLAJCLUN and ABLA/MEFE stands thinned to 889
trees per acre,

One Thinning

¥Within the TSHE/CLUN habitat type, thinming
intensity affected potential tree rscruitment,
Stands thinned to B89 and 338 trees per acre
exhibited similar upwards trends durimg the First
150 years {Fig. 5), with tree recruitment peaking
at over 100 trees per mile of stream, However, in
stands thinned to 889 trees per acre, recrultment
rates of over 100 trees per mile of stream wers
maintained for the next 79 wyears. In stands
thinned to 538 frees per acre z dacline to lass
than 100 trees per mile of stream waz sbeerved
during the same pericd. Stands thinned to 194
trees pey acre displayed = reduction in potential
recruitment as compared to other thinniag
intensities. Mean values in stands thinped to 154
tyees per acre never sxceedad 70 trees per mile of
stream. Effects of this heavier thinning were
noted within the first 100 vears of the stends
growth znd conitimued througheut the projection.
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FIGURE 5.—-Eifect of stsnd sge and thinning
intensify on potential tree recruitment im
TSHE/LLUY stands.

Effects of one thinning on the ARBGR/CLUN
habitat type were similar to the TSHE/CLUX habirat
type. HMaxisum tree recruitment cccurred when fhe
stand was thinned to 58% trees per acre, peaking
at pver 100 frzes per mile of stream {Fig. 6).
This pezk was not seen when the stand was thinned
to 338 trees per acre where tress recruited
approached 90 trees per mile. Recruitmenl was
further reduced when the stand was thinned to 194
trees per acre,
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FIGURE &.—-Effsct of stand a2ge and thinning
intensity on potential tree recruitment im an
ABGR/CLUY stand. -

The ABIA/CLUN and ABLA JMEFE hasbitsat types
exhibited the largest differsnces in potentisl
tree recruitment with various intemsities of
thinoing. Stands thinned to 88% tyses per acrs
had the highest numbers of trees recruired per
mile of stvesm {¥ig. 7). This peak cccurred at
160 years. Stands thinned to 338 trees per acre
exhibited similar levels of potential tres -
recruiiment as the 889 thinning during the fivst
140 vears, but were lower thereafier. Effscts of
2 heavier thimning 194 trees pey acre, reduced
ftree recruitment by sbout 30 percemt, &s compared
to the othey fwe thinning intensities.
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FIGURE 7.--Effect of siand age and thinning
intensity om potential tree rvecruitmesnt in
ABLA/CLUN and ARLA/MEFE stands.

Commercial Thin

Effects of tws thinning Lrestwmentis on
potential tyse recrultment in a TSHE/LLUN habitat
type were evaluated {Fig. 8). Thinning from below
at age 25, leaving BBY trees per acvre, fellowved by
ancther thinning from below 2t sge 75 Lo a
residual basal ares of 120 reduced potential trse
recruitment., This reduction was noted lmmediately
sfter the second Lhinning scourred. When two
thinnings wers projected, tree recruvitfment never
exceeded 60 trees per mile of stream, while the
stand approached 120 trees per wmils with only ons
thinning, B89 trees per acre, {(Fig. B). 1Imn
genaral, potential free recyuitment was veduced by
50% in the stand with two thinnings.
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FIGURE 1l.~-Effect of harvest rate and
thinning intensity on potectial tree recruitment
for ABLA/CLUN and ABLA/MEFE stands.

DISCUSSION

Potential recruitwent of LOM was affected by
stand age and wanagement. In TSHEE/CLUE and
ABGR/CLUN habitst types, potential log recruitment
peaked in 140 to 1E0 year old stands. Age of pezk
recruitment was dependent upon species composition
and intensity of thinming. In the ABLA/CLUN and
ABLA/MEFE habitat types, potentizl recruitment was
also greatest during this period, but the pesk was
net as pronounced.

Changes im potentisl recruitment from TSHE/
(LUK and ABGR/CLUN habizat types were assogiated
with growth and wmertality of seral species.
Yestera larch, western white pine, and Douglas~fir
were the most importani serzl species in stands
evalyated., In stands less tham &40 to 45 yRars
oid, zrees of sufficient size to provide stable
channel obstruction {greater tham 10.9 inches DBH)
were essentially sbsent. By 70 years of age,
seral species began fo reach g size suitable for
iog recruitment, znd pesked in number between 130
and 160 years. Maximum recruitwent oceurred in
146 ro 3180 vear old stznds when mortality of seral
species was greatest. As climax species veplaced
seral componenis, the average size of irees
available for recruifment inereased, but the
nusber of svitable trees decresssd, Theee changes
Tesulted in an overall reduction in recruitment
potential im stands older than 720 ¥years. The
gradusl reduction would likely continue until the
stand becomes sufficiently opened fo allew
rfegeneration to grow into adequate size trees. At
this time, an equilibrium may become esteblishesd
between potential log recruitment and regener-
ation. This equilibrium could remain in effect

v

until sltered by a major event such as fire,
blowdown, or harvesting. These rasults ars
similar t¢ projections made by Likens and Bilby
€182}, who indicated that a peak in organis
debris daw development mav socur as sersl
components are replaced by climax species in
hardwood stands. Howsver, they noted the effsct
would probably only be experisnced in first and -
second order stresams due fo Lhe small size of the
chiznnel obstructions vesulting from seral species
such as pin cherry {Prunus pessylvania’. Tn cur
stands, seral species attzin 3 much larger size
befora they are recruited, end therefore, are
capeble of influencing larger chanmels,

The ABLA/CLUN and ABLA/MEFE habitar fypes
displaved similar trends during successional
development, but effects on potential log
recruitment were not #s proscunced. Differences
way be attributed to slower growth rates and a 20
to 3% year delay im maxisum rates of mortality.
Also, stand density 22 indicated by the crown
competition factor was lower in these habitat
types. Lower stand densities may permit cont inued
Teplacement of suitable size trees even im maturs
stands. As a result, peaks in potential
recruitment occurred later and were lower than
observed inm TSHE/CLUH and ABGR/CLUN habirar
Lypes. 4lse, reductions in potentisl recruitment
from stands older than 220 years was nob as
severe.

Silviculture treatments affecied potenzial log
recyuitment from these stands., Western larch and
western white pine growing on the TSHE/CLUR
hebitat type and western larch om the ABLA/CLUB
and ABLA/MEFE habitat types provided the highest
levels of recruitment. Thinning to less than 889
tress per acre on all four habitat types reduced
potential free recruitment in stands older than
12( years.

Two thisnnings reduced pofential tres
recruitment., An approximate 50 percent reduction
in recruitment was noted im & TSHE/CLUN habitar
type freated with two thinnings. Increases in
individual tree growth resulting from this
practice did not compensate for the reduction in
suirable tree demsity. Salvaging of dead and

~dying trees would have s similar negative of fect

by vemoving trees which would otherwise be
avallable for near term recruitment.

Tiwber harvest also affected racruitment of
LOM., Barvesting TSHE/CLUN and ABGR/CLUN habifat
Lypes at 2 vate of 3 to 5 percent of streambank
lengtk {twice the measured stream lemgch) per
decade resulted in meximum levels of potential
tree recyuitwent. Mormal timber rotations {100
year, i0 percent per decade) resulted in a 55 o
80 percent reduction from these leveld. These
datz also indicste that in rthese habirat types,
some harvest is bemeficial. After reaching 2 peak
between the ages of 140 and 18D yeavs, potenzial
recruitment diminished., After 280 yezrs, 40 teo 50
percent reductions in recruliwent frow potential
levels were noted. If a leave strip weze uged,
this drop would likely continue until the stand
was sufficiently opened to pernii developwent of



suitable size trees for recruitment in the
understory. Assuming regenerated tress will mot
reach this size wntil the crown cowpebition factor
iz iess than 150 percent znd the bassl zrvea is
less than 200 square feei per acre, the
projeciions wodel indicste that meximum rates of
potentisl recruitwent would be about 45 trees per
mile of stream per decade. Harvesting the same

v/ stands 2z a rate of & or 5 péTeant per decads

tesulted im 60 to 75 trees p&r wile of stresm per
decade. By maximizing the presence of age classes
most conducive te recruitment, these light
harvesting schedules compensated for the low
recruitment rates of stands less than 70 ¥ears olid
aad actually exceeded projections for leave strips
of climaex vegetation. The primary benefir of

cunmanaged leave strips fo recruiftment is in

, providing & greater number of trees larger than

§ 26.0 inches DBH. These larger trees may be

&

S

s
4

important im higher order streams.

The ABLA/CLUR and ABLA/MEFE habitat types did
not respond as positively to timber harvest. In
these stands, recruitment from lesve strips was
estimated to be spproximately 45 trees per mile of
stresm pey decade. Barvesting riparian vegetaztionm
at a rate of 3 or & percent of streambank length
per decade mgintaived this vate, but 21l other
harvest schedules resulted in reductions.

Effects of these petential recruitment rares
on stream habitats will be dependent on factors
such &8 the lonmgevity of resulting LOM in the
stream and the channel type of the strean
receiving the material, For example, as suming
that the average life span of pools crested by LOM
is about 30 years in third order streams, and
about half of the frees recruited actually form
pocis, poel habitaz projections could be made,
harvesting 5 percent per decade in a TSEE/CLUN
habizat type, 105 pocls per mile of stream
occupying sbout 30 percent of the stream area
would result. If the same stand were managed as a
leave strip, puwber of pools and pocl area would
be estimated to be 65 and 20 percent respec-
tively. iIf a porma! timber management rotation
were used {100 years and 10 percent of the
streambank length per decade}, 8 reduction to &5
peols per mile of stream and 17 percent pool ares
would be projected. By adjusting assumptions used
in this analysis (size of suitable LOM creating
pools, stream size, channel type, and slope angle
of the riparian zome}, effects of zlternative
management approeches on habitat gualicy of
specific reaches could be estimated.

By

Results of this study should be of valus in
selecting management strategies where fish and
timber resourees are concerns, The following
generzl guidslines wers developed based upon study
resulis snd experisnces encountered when menaging
in vipsrian stands. It should be stressed,
however, that these gnidelines are based upon
habitat types located in morth Idsho. Their
application to habitat types outside this arsa
nesds to be evaluated. In addition, these guides
should only be considersd as general
considerstions which will need to be modified

based upon site specific environmental condirions
and Tespures WENagemeni CODCeTHS.

. 7To optimize the vecruitment of LOM,
riparian stands on TSHE/CLUE ang
ABGR/CLUN habitst typss shouid ha
harvested 2t 8 yvate of asbout & perceni of
the streawback length per decads. Five
percent per decade would be preferved if
a2 timbey stand being mensged at a 100
year rotation iz located between the
riparisn stand and toad. A 5 percent
sntry rate {200 year rotation) would
permit management of both stands while
minimizing tradenffs {Fig. 12). This
spproach would reguire coordinating
timber harvest ip the intervening timber
menagement siand with ripavisn needs and
leaving zlternative riparian strips with
sach entry.

RIPARIAN ZONE

1190"

FIGURE 12.~-A possible approach to integrate
Tiparisn management with adjacent rimber
management .

Standard timber rotations znd leave
strips are generally not recommended for
these habitat types. However, leavs
strips may be preferred im larger stresms
{fifth order} where large trees are
needed Lo create stable pools.

In the 4BIA/CLUM and ARIAJMEFE habitat
types, eitber leave styips, or 3 te &
percent harvest rates would be preferved,

Barvesting of riparian stands should met
be pursued at the recommended rates wherse
conifer regeneration would be inhibited
or where unstable scils exist.
Regeneration could be inhibited where
openings will raise the water table,
stimulate brush development, or create
frost peckets. Where these conditionsz are
anticipated, sn alternstive menagement
approach will ke peedad.




Harvested riparian zones should be
trested to opiimize conifer
regeneration. W¥Wesiern lsreh and western
whife pine regemeration would be
desirable in the habitsf types
evagluated.

Logging debris resulting from harvest
should be moved out of the normal high
water area. Dozer-piling of siash is
generally not recommended due to the
potential for sedimentation.

3. The four habizai types studied should not
be thinned to less than 589 trees per
acre. Two thinnings should not ke
pursned. If sanitaticn/esalvags
treatments are to be used, the following
guides are recommended based upon tres
size and their distance back frow the
stream: '

Distance to
Streambank {feet}

Leave Trees
Greater than {(DBH)

O to 38

3‘2“
30 to 80 ig®
60 to 90 244

Biparian zones directly infliuence stream
habitats through the Tecruitment of LOM o the
stream. Silvicultural tveatments may directly
influence this role by modifying the condition of
riparian stands.
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