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L INTRODUCTION

A. Oveniew

Elements and proc€sses within ecosystems are naturally dynamic and the structures and species
composition ofplant communities change over time. This changing ofelements and processes occurs
within a rango ofvariability. This potential or historic range of variability is a useftl reference point that
can be used to compare the current and historic vegetative state (Caraher 1992, Swanson et al. 1994, Agee
1994, Anon 1994, Johnson et al. 1994, and others). This approach assumes that when ecosystems are
pushed outside the bounds oftheir historic range ofvariability, there is increased risk that ecological
firnction will be lost. It is believed that by restoring the vegetative composition and structure to wifiin its
range ofvariability, watersheds will move toward a more sustainable ecological land condition.

This paper describes analysis methods used to examine current forest vegetation structue in relation to
historical and natural conditions for the Wall watershed. Part of this team's effort was to learn what
processes shaped the landscape, what the historic composition and structue of the vegetation werg and to
compare the historic vegetation conditions to the existing condition. The historic range should be vie\Ned
as a guide to help detect vegetation species and structure composition potential over the landscape. Social
and political values may cause a difference between historic conditions and the desired.

B, Historical Role of Disturbance in the Wall Watershed

The Wall area is one of many Eastem Oregon watersheds where fire exclusion and forest management
over the past 90 years has resulted in some significant changes in forest species and skucture (Gast 1991,
Johnson et al. 1994). An ecological assessment by Shilslry (1994) characterizes the current condition of
the forest vegetation as extensive stands of dead and dying trees, especially the older, dense fu stands on
the &ier sites. Historically, sites that were dominated by multi-age ponderosa pine were maintained by
frequent, low-intensity ground fres. These sites have progressed along the successional spectum due to
changes in the natural disturbance regime and are now dominated by shade tolerant climax species like
grand fr. In addition, selective harvest of large ponderosa pine has also altered age struchre. It is well
established that these conditions are the result offue exclusion, grazing and selective logging. To
provide the reader with a perspective on the natural disturbance processes within the Wall are4 existing
knowledge regarding the historical role of fire, insects, and grazing as agents of disturbance is
summarized below:

Fire. The Blue Mountains with its long, dry summers and frequent lightning storms has the potential to
experience wildfires across vast acres of the landscape (Mutch 1993). On low to middle elevation dry
sites, ponderosa pine was once a major forest component. Fires bumed in the understory and perpetuated
an open parklike structure dominated by ponderosa pine with a component ofweslem larch on the wetter



an open parklike stuchre dorninated by ponderosa pine with a component of westem larch on the wetter
sites. In the higher elevations and moist sites at the middle elevations, the structure was a rrosaic of
bumed and unburned areas with a composition ofwestem larcb, Douglas-fir, lodgepole pine, and grand
fir.

By the 1950's, fire suppression successfully extinguished all fires of low and moderate intensity (Agee
l99l). This ability to suppress fires led to an increase of fuels and regeneration of shade tolerant species.
The process oflire has changed from one of maintaining open stands offire resistant species to severe
wildfre that may bum uncontrollably in heavy fuels (Mutch 1993). Fire suppression has resulted in the
expanded distribution ofDouglas-fir and grand fu which has caused stands to be more susceptible to
insect infestation, disease epidemics, and catastrophic wildfires.

Curent high fuel loads caused by decades of fire suppression and recent catastrophic tree mortality have
resulted in a change in the range of fuel models for the Wall watershed. Historically, these firel models
ranged from NFFL 2 through NFFL 8. Currently these models now range from NNFL 2 to NFFL 12.
This has created a situation where the risk of a catastrophic wildfue is sigrificantly higher than in
historical times.

Insects. Insects are always present in the forest and have a cyclic fluctuation. Typically, the elfect of
insects is probably one ofcreating gaps or small openings on the landscape, but recent sporadic outbreaks
ofdefoliating insects have caused severe defoliation ofgrand fir and Douglas-fir, especially in the
northeaslem portion ofthe analysis area. In recent years, the concem has besn that current outbreaks
appear to be more severe and involve larger areas than in the past (Torgersen 1993). The greater
distribution ofgrand fir and Douglas-fir on sites following fue exclusion may account for some ofthat
perception. hsect populations cause declining tree vigor, reduced growtll top-kill, and eventually
mortality.

Grazing. Sheep grazing within the Wall watershed is well documented back to the 1870's. Holding 1937
as our benchmark in time, be believe that the 70 ysars of inlensive grazing prior to that point in time had
significant impact upon the vegetative condition. Fire frequency and intensity, as well as species
regeneration and density had been markedly altered. With the decline ofthe sheep market, gra"ing
utilization changed to catde throughout the 1920's and 30's and continues in that trend today.

Studies show that livestock gazing contributes to changes in forest species composition and struchue
through an increase in woody plants and shrubs (including larger plants such as pinyoq ponderosa pine,
and juniper) across the westem United States (Amold 1950, Ellison 1960, Zimmerman and
Neuenschwander 1984, and Bahre l99l). In addition, grazing has also been found to contribute to
overstocking oftrees by removing grasses which would otherwise prevent seedling establishment through
competition (water, space, and nutrients). This removal ofgrasses and other frne fuels also acted to
impede the progression of low-intensity ground fires @ummel 1951, Cooper 1960, Jameson 1968,
Rietveld 1975, Belsky 1995, and others).



II. METHODS

Overview

The basic process we used for the analysis ofhistoric range ofvariability (HRV) was to compare the
"potential" disturbance climax vegetation stsucture on the landscape (as defured below for the plant
association groups) against the existing condition. The existing vegetation on the forest was classified
acrording to a structual and species composition matrix for each ofthe dishrbance-climax plant
association groups @CPAG's). Each forest stand was identified in rcrms of its structure (very early,
early, early/middle, middle, and late/old), major species, and its species composition within the natural
succession for that DCPAG. When existing vegetation is classified into the appropriate DCPAG and
structuraysp€cies maE'ix wirhin tlat PAG, the eisting vegetation can be compared to what would have
been sustained ifnatural disturbances hgd 6enaged the landscape. Landscape struchre parameters used
in this project were identified using data from nany sources, including memos from Regional Ecologr
staff, Forest Staff, regional guides (e.g. Hall 1973) and published literahre (Johnson et al. 1994, Agee
1994), and local knowledge ofthe Wall watershed area. We have essentially integrated historical maps
(1937), fire history data, interpretations by staffecologists on the Forest, and working papers by Region 6
ecologists. Although much of the data on historic and natural conditions is sparse and not well
developed tlrcy are sulficient to identi$ gross changes in the landscape vegetation and structue that have
resulted fiom antluopogenic activities.

B. Identification of Disturbance Climax Plant Association Groupings

The foundation for analyzing departures from potential or naturaUhistoric conditions is the identificatron
ofthe major plant association groups and associated disturbance regimes for the forested lands within the
Wall watershed. The disturbance regime regulates the age, structue, and speci€s composition ofthe plant
association groups over the landscape. By identifying a disturbance regime we can determine the
proportions of structual stages found in natural conditions for each disturbance-climax plant association
group. Five different forested plant groupings (PAG), based on temperature./moisture regimes, were
identified.

The five groups are identified by a dominant tree species, ranging from the coolest and wetlest, lodgepole
pine, to the warmest and driest,juniper. To betier characterize the vegetation wifhin the Wall are4 we
combined features ofother plant association classifications (proposed by ecolory stafr, F. Hall and C.
Johnson) and made some minor modifications. The five groupings are discussed below.

Lodeepole Pine Grouo - Lodgepole pine was included as a group because it is the dominant tree species
under certain edaphic conditions. Specifically, the bottoms ofcold air drainages or basins, and sites
where no other species is reproducing with sullicient success to dominate. Lodgepole is generally
tolerant to most insects and disease but is susceptible to mistletoe and bark beetle attack.

The fuel loading in this group ranges from 3 to 35 tons per acre (Maxwell and Ward, 1980). The fre
disturbance regime is generally intense stand replacement fres occurring approximately every 80 to 120
years. In certain cases, lodgepole pine communities may requirc two stand rgplacement fire occurrences
to complete a stand development cycle. The first fire would follow an outbreak ofbark beetle attack in a
decadent stand of lodgepole pine, this fire would kill the stand but would leave a large amount of standing
material. After the standing dead has fallen over to create a continuous fuel bd a second fre would
consume the bulk of this fuel and reinitiate stand development. Such fire regimes also limit the species in
the stands to lodgepole, and discriminate against less fue tolerant fir and spruce.
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Lodgepole pine is the dominant species in this group. Presence by other tree species is minor. Dorninant
understory is pinegrass and grouse huckleberry with elk sedge. Prominent forbs are amica, lupines,
shawberries, and violets (Johnson and Clausni r, 1992). Iodgepole can be seral to subalpine fr and
gfand fir.

Cool Grand Fir Grouo - The cool, moist grand fir plant associations are stands where westem larc\
lodgepole pine, Douglas-Iir, and ponderosa pine are the primary seral species and successional
development would lead to climax stands of mixed conifers dominated by shade tolerant grand fir and/or
Engelmann spruce. These stands are most susceptible to insect and disease infestations.

Fuel loading ranges from I I to 43 tons per acre (Maxwell and Ward, 1980). The fire disturbance regime
for this group is characlerized by intense, stand replacement fires occurring every 150 to 300 years.
Although low intensity fues do occur in this group, they usually do not spread and signifrcantly alter the
stand's succession.

Many forbs and shrubs can be found in this group as the succ€ssional stages develop. Common shnbs
are big hucHeberry, grouse huckleberry, snowberry, spireq 8nd pinemat manzanita. Forbs and grasses
commonly found are heartleaf amicq sfiawberries, pinegrass, and sedges.

Warm Grand Fir Group - The wann grand fu group also includes the Douglas-fir series plant
associations. Historically, ponderosa pine would be the dominant seral tree species within this group.
The dominance ofponderosa pine is due to a short retum interval, low intensity fue regime that intemrpts
the successional pattem. This tlpe ofdisturbance regime maintains fire resistant ponderosa pine, weslem
larch, and Douglas-fu and discriminates against the less fire resistant grand fu. Insect and disease
infestations are moderate because ofthe dominance ofponderosa pine and westem larch. Larch dwarf
mistletoe is found tlroughout most of the range ofwestem larch and ponderosa pine is predisposed to
attack by bark beetle.

Fuel loading ranges from 6 to I I tons per acre (Maxwell and Ward 1980). The historic fire regime within
this group that was low intensity with short retum intervals has transitioned to a high to moderate fire
intensity situation because ofthe increase in firel loading due !o the current condition of overstocked
stands. Stand replacement fres are the result ofthese changes.

Common shrubs found within this group are big huckleberry, grouse huckleberry, spirea" snowberry,
ninebark, and oceanspray. Forbs and grasses commonly found are pinegrass, sedges, bromes, and
heartleaf amica.

Ponderosa Pine Grouo - The ponderosa pine plant associations are the hottest and dryest ofthe forested
plant associations analyzed. The stands in this group are tolerant ofmost diseases and insects, although
dwarf mistletoe, P-type annosus, and bark beedes may play a significant role in stand dt'namics. This
group has a general appearance of a continuous open parklike ponderosa pine forest with small "cohort
groups" ofregenerated ponderosa pine. Juniper occurs in small numbers.

Fuel loading in this group ranges from less than I up !o 48 tons per acre (Maxwell and Ward 1980).
The fire regime associated with this group is one of low intensity and short retum interval. This type of
regime acted to reduce fuels and maintain stocking confrol within the stands by thinning the regeneratron
that would have occurred since the last fire. Fire in this group served more of a maintenance fi.rnction that
a stand dishrbance./replacement function. Historically, insects woe probably the initial agent of
disturbance that created openings in this group. An example would be a small patch ofbark beetle caused
mortality surrounding a lightning strike or windtlrow. As the overstory tees begin to break down and
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fall, fuel accumulates on the surface. When a surfacp fre reaches this patch of heavier firels, the resulting
fire is more intense yfithin $i5 5pa11 area and results in site preparation consisting ofbare mineral soil
with reduced grass competition to promote the initiation of new ponderosa pine seedlings. Additional
low intensity surface fires will thin this regeneration and maintain an open forest sEucture.

Shrubs associated with this group may include snowberry, spire4 serviceberry, and bitterbrush. Grasses
associated with this group are fescue, bluebunch wheatgrass, sandberg's bluegrass, piriegrass, and elk
sedge.

Juniper Group - The Weslem Juniper series ofplant associations is found on the Forest but offers litde
opportunity for management at this time. The primary purpose ofanalysis of this group was to determine
the extent ofjuniper encroachment from historical (1937) to present conditions and to relate this to past
and current management activities. No approximations have been derived regarding average patch size
and expected range of structural classes. Further specifics onjuniper encroachment can be found in the
report on floristic biodiversity.

C. Assigning a Structural Stsge to Eristing Vegetation

Forested stands were classified into five structural stages. This infomration was obtained from the
district's EVG layer from GIS and ignores species composition of the stand. Note: The EVG layer is all
photo interpreted. Available stand exam information had not yet been incoryorated into the EVG layer at
the time ofthis analysis.

Very Earlv: Grass, forb, and shrub stage. Trees have not yet become the dominant plant type. This is the
first seral stage following significant structural change in the stand due to severe fire, iruect/disease, or
other "natural disturbances." Generally expect to be yea$ 0-10 ofthe stand's development. Note:
District regeneration survival surveys and forest plan monitoring have indicated that many units on the
Heppner RD. have not developed within 10 years to the early structunl stage as has been projected
elsewhere on the Umatilla NF. Thus, the projected "age" ofregeneration stand in the very early sfructural
stage on a site specific basis may well be more than 10 years.

Earl]': Seedlings and trees less than 20 feet tall. Generally expect the stand !o be in this stage from I l-30
years.

Early Middle: Saplings and trees between 20 feet tall and 7.9" DBH. Expect stand to remain in this stage
during years 3l-45.

Middle: Poles and small trees between 8.0 and 20.9" DBH. Stand reaches matue development in most
cases. Generally expect stand to be in this class in years 46- 100.

Late./Old: Small trees and trees equal to or greater than 2l" DBH. Stand age is 100 years plus and may
range as old as 350+ years in the case of"old growth" ponderosa pine stands. In accordance with the R6
old growth defnitions (6/93), a minimum of l0 teoVacre are required for latdold structure in the
ponderosa pine PAG. Our EVG data has canopy closure infomratioq not tees/acre or basal area. Based
on calculations, we determined that l0 tees/acre roughly equates to 10% canopy closure. Since structure
was queried independent of species, R6 old growth defuritions for Douglas-fir and grand fir may not be
met.

Age to size relatiorship is not accurate for the lodgepole pine group.



D. Defining Appropriate Species Composition for the Structural Stages

To examine tho existing vegetation in relation to historical conditions, it is necessary to classifr stands as

to whether they currently hive an appropriate species mix' As an- example, a stand 9 th9 wag .qrand 
fir

pfJ*.o"iutioo goup woUa neea'6 naue trees between 8-20.9" DBH to be placed in the mid6le . .'stuctural 
stage. ihesi trees must also be of a specific species composition. If the species composition in

u fr. Jori""in *arm grand f' stand is 5l% pon6oosa pine and 4-9% grand fu, then it would be difficult

to .l*riry out ,t-a as-being on a successional pathway for that disturbance<limax PAG.

Rules for assigning species composition are as follows:

l. Ponderosa Pine Group: 90% ofthe canopy closure should be derived from ponderosa pine or

western larcb, l0% from other species.

2.WarmGrandFirGrouo:80%ofthecanopyclosrueshouldbefromponderosapine,westem
larcb, and Douglas-fir, 20% from other species.

3. Cool Grand Fir Group: as much as 80% canopy closure from seral species in theearly and

"rtyLiaOJffilup 
to sO7" in the middle stucture, and no more than 20% in the late/old sEucture.

4. Iodeepole Pine Group: 90% ofthe canopy closure should be derived from lodgepole pine,

l0olo from other sPecies.

E. Date used to Identify Plant Associations within Wall Watershed

The identification of the disturbance+limax PAG's used the following plant community codes from the

Forest Datacell layer:

Lndgepole Pine: all CL plant associations; DD codes 33,34,35'

Cool Grand Fir: CW-F3'I I and CW'S2-I l; DD codes 36' 37'

Waml c'rand Fh: all CD plant associations, CW-Gl.l l, and cw.Gl.l2; DD codes 28-32.

Ponderosa Pine: all CP plant associations; DD codes 2 4,25,27 '

Juniper: all CJ plant associations; DD codes 16' 17' 18'



F. Structural Stages and Their Historical Proportions for Plant Association Groups

Table I expresses what is believed to be the historical percentages by structure for each plant association
group. These percentages were derived by the Umatilla National Forest (8/9/93). For the lodgepole
group, Hall's writeup (7/30/93) on biophysical environments for vegetative screening was used. A very
early stage was added to the lodgepole group since Hall's information began with the seedling/sapling
stage.

Ponderosa pine and warm grand fir have the same percentages because ponderosa pine is considered the
dominant species in both groups due to "fire climax."

Patch-Size DC?AGTable 2. Averase Patch-Size Acres

DCPAG Avg. Patch Acres

Lodgepole Pine 40-1000

Cool Grand Fir 300-1500

Warm Grand Fir 150-1000

Ponderosa Pine l0-200

Table 3 describes the existing forest vegetation structural stages by PAG for the Wall Analysis area

Table l. Historic Structural DCPAG

DCPAG VE E EM MID uo
Lodgepole L5% t0-25% t04u/, 2040% N/A

Cool Grand Fir 0-20% 5-20% 5-20% 20-50% 2040o/o

Warm Grand Fir t-5% 5-t0% 5-lOYo 15-30Yo 40-70%

Ponderosa Pine t-5% 5-t0% 5-t0% Is-30% 40-70%

Table Structure bv PAG acres

Structure PINE WaTmABGR Cool ABGR LODGEPOLE JI]MPER

Very Early 563 2,120 782 270 4,079

Early 79 212 6 l5 571

Early/Mid 1,472 3,350 54 t2 3,975

Middle 6,543 28457 3,r21 1,036 3,597

Late/Old 1,515 16,687 1 '17< 422 t,120

TOTALS r0,172 50,826 7,738 t,755 t3,342
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G. Assigning Prioritization for Eramination for Silvicultural Treatment

Three priorities for examination for silvicultural treatnent have been identified from lowest to highest as
l, 2, 3. The identification of priorities uses the following scheme. Assign priority 3 (high) !o stands that
have inappropriate species mix for the site (based on DCPAG), these stands would also have severe
spruce budworm damage (rating of 3). Priority 2 (moderate) stands are those dominated by fir on the cool
grand fir sites. The reasoning for this is that this tlpe of stand is the most susceptible to diseasdinsects
and fire, and slocking control is typically required to maintain stand health. Priority 2 was also assiped
to stands that have spruce budworm damage oflevel 2 and otherwise were treatment priority 3. Priority I
(low) stands are ones that need no funmediate treatnent but may need stocking contol in the future to
maintain species composition or appropriate structure. These priorities for management opportunities are
viable ifretuming to a historic range ofvariability is the desired condition for the landscape.

H. 1937 Data

The purpose in analyzing the 1937 map is to have an historic "snapshot" in time against which to
compare our existing condition and to determine any "deviations" that have occuned from "historiC'
conditions. The 1937 data describes existing vegetation on the site et that point in time and does not
directly correlate to comparison with DCPAG acres. The interpretation ofthe 1937 landscape is presented
in Table 4.

Table 4. Interoretation of 1937 codes

Type
Number

Tlp€
Descriotion

Structurc Wdl Atrshab Are.
All AcIt

W.U An.lystu A|tr
FS Acrc!

'/o FS Acrcs

0 l Non-Fofesj 20410 t2,616 1325'/o

03 Subalpine No Structu.c 1,805 rJ4s 1.83o/t

04 Lodgepole
Pino

No Structurc 900 900 0.95v.

05 Juniper No Structurc 471 471 o.50vo

o7 Douglavfr,
hrg€

LstdOld 't39 o.1a%

t3 Ponderosr
Pinc,largc

ktdotd 9972 8,896 9.35%

l4 Purc
Ponderosa
Pino, Large

htdold 84,619 6l,874 65.V/o

15 Portderosa
Pinc, Small

Middlc 697 'r1', 0.22%

l6 Ponderosa
Pinc,
Sccdling
S"pling
Polc

Eady/Md 172 0 0.0%



Type
Number

TvF
DescriDtiotr

Structurc Wsll Arrlysis Arcr
All Acrts

WsU Analysis Arc.
FS Acres

7o FS Acrcs

t7 Pine
Mixturc,
Largc

Mddle 2,773 2390 2.5V/

19 Fir Mixturc,
Largc

Middle 4,t31 4 t3 l 4.35vo

25 Deforested
BumB

Very Eady l38l t.2a%

According to this dat4 o\er 77o (73,372 acres) ofthe landscape (FS acres only) consisted ofpondsrosa
pine of pine mixhrc, predominantly in the late/old structure. Table 5 shows the relationship of the
existing vegetation in 1937 to the plant association groups (PAG's) derived from the forest datacell layer.

Table 5. 1937 Vesetation bv Plant Association Grouo (FS Acres

Type # PIIIE Warm
ABGR

Cool
ABGR

LODGEPOLE JTJNIPER OTHER^

0 l 1 ,187 5,429 79 0 3,669 1 1'r1

03 207 749 0 0 260 524

04 0 84 447 J U J 0 OJ

U5 l0 t74 0 0 44 241

07 0 300 349 87 0 0

I J 639 6,090 t,421 273 tr7 344

t4 7,506 35,372 2,343 233 9,077 7,r87

l5 0 163 0 0 0 49

t7 t92 993 760 l8 l 86 t69

19 32 873 2,343 792 17 I 5

25 398 615 0 0 I ' 134

Total FS
Wall Acres

10,171 50,842 7,742 1,869 13,343 I1,006

rOther includes meadow, steppe, riverine, and rock.



I. Spruce Budworm Infestation

Information regarding the spruce budworm infestation is included in the fue hazards and firel treatnents
sectiorq therefore specifics are not included here.

J. Consideration of Non-Forest Land

We examined non-forest land to determine meadow encroachment by conifers. Groupings determined for
non-forest land are meadow, steppe, riverine, and rock. Existing condition was derived from the plant
association data in the forest datacell layer to determine number of acres in these non-forest groups.
Historical condition was derived from the 1937 map simply under the category ofnon-forest. In 1937
there were 12,616 acres classified as non-forest, existing condition now shows 11,360 acres as non-forest.
There are 1,201 acres that were forested in 1937 that today are less than l0% foreste4 of which 1,022
acres were described in 1937 as large, pure ponderosa pine.

K. Consideration of Private Land

Data from Pacific Meridian Resources @MR) was used to determine existing condition land tlpes (i.e.
forested vs. non-forested) on private land within dre Wall Watershed. However, due to time constraints
and difiiculty with the PMR data layer, we were unable to determine forest structural stages eisting on
adjacent private lands within the watershed. From observations in the fiel4 aerial photographs, and
discussion with industrial forest rnanagers, it is known that the majority of the forested private land in the
watershed has had one or more previous selection tee harvest entries and currently is stocked with tre,es
in an early to middle sfiuctual stage. Within the Wall analysis area it was determined that there are
32,900 acres ofnon-National Forest lands with 21,200 acres having greater than or equal to l5o/o canopy
closure or approximately 64.4Yo ofthat land base.

III. RESI]LTS

A" Comparison of Existing and Historic Condition

Existing and historic structural stage and species composition within the Wall analysis area were
compared for four major subdrainages (Lower Wall, Upper Wall, Little Wall, and Skookum). This data
(Tables 6, 7, 8 and 9) revealed the following conditions:

Lower Wall: This drainage is composed predominately of the warm grand fir PAG with a moderate
component ofPonderosa Pine and a very small portion ofcool grand fir and lodgepole PAG's. Overall,
the structural component ofthis drainage is predominantly in the middle and late/old stucture. Existing
condition for the latelol4 midclle, and early structural stages arc outside HRV, with latt/old and early
having less acres than historically and middle having more. An overall low priority for examination for
silvicultural treatnent exists in this drainage and indicates that species composition is generally
appropriate for the plant association groups in this area. One exception is within th€ late/old structure
where there are approximately 1,500 acres with a high priority rating. Recommend treatrnent ofthe
latelold stuchre stands to enhance and promote the appropriate species rnix for each PAG. Portions of
the middle sfuchre stands should be treated to promote continued gro*'th toward the latelold structure
and portions should be altered to promote the early structural stage.

Upoer Wall: This drainage has the largest component of warm grand fir PAG in the analysis area, with
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moderate portions of ponderosa pine and cool grand fr PAG's. Both the middle and early structural
stages are outside of HRV with dre middle structure having considerably more acres than historically and
the early structure having considerably less. Many ofthese stands are of high and moderate priority for
treatnent, especially in the late/old and middle structures. Recommend treatments that l) alter the
sfructure and/or 2) remove some components !o improve species composition toward the desired serar
species appropriate to each PAG while maintaining the existing struchre. A preference toward the
creation of some early structure is indicated.

Little Wall: The two PAG's in this drainage are warm grand fr and ponderosa pine. Overall, this
drainage is outside HRV in every structural stage except early/mid. Late/old and early have less acres
than historically, and middle and very early have more than historically. Again, many ofthese stands are
ofhigh or moderate priority for treatrnent with regards to species composition. Changing or promoting
structure to the eady and latdold stages would be preferred while also maintaining components ofthe
existing struchue.

Skookum: The Skookum drainage is predominantly composed of warm grand fr with moderate
mmponents of lodgepole, cool grand fir, and ponderosa pine PAG's. The late/old, middlg and early
structural stages are outside of HRV, with the middle structure being well beyond historic acres at over
15,800 acres. The latelold and early sfuchres are well below the historical ranges. An overall high
priority for examination for silvicultural treatnent exists in this drainage indicating that species
composition is generally of an inappropriate mix to reach the desired condition for theses stands.
Recommend treatrnent ofthe late./old, middle, and early middle struchral stands to enhance and promote
the appropriate species mix for each PAG. Portions of the middle structure should also be treated to
promote continued gror*th toward the late/old shucture. The very early structure stands should be
evaluated and enhanc€d to promote continued healthy regeneration.

Table 6. Comparison of Eristing and Historical Acrerges - Structural Stages by PAG and
Examination Priorities for Silvicultural Treatment (Acres) - Lower Wall.

DCPAG Acres

Lodgepole l 1

Cool Grand Fir 68

Warm Grand Fir 7,302

Ponderosa Pine 1,t74

Total of DCPAG's 8,561

Total FS Acres Lower Wall tI,72l
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Structural
Stage

HRV
(Acres)

Existing
Condition

Acres

Outside
HRV

Examination Priorities for Treatment
(Acres)

High Moderate Low

Latelold 3405-5960 2,808 t,5t2 l l 2,882

Middle 1288-2584 4,799 671 l6 2,5t5

Early/Ivlid 429-868 766 207 0 559

Early 429-868 0 0 0 0

Very Early 85-439 187 N/A N/A N/A

Table 7. Comparison of Existing and Historic Acreages - Structural Stages by PAG and
Examination Priorities for Silvicultural Treatment (Acres) - Upper Wall.

DCPAG Acres

Lodgepole 0

Cool Grand Fir 2,767

Warm Grand Fir 18,065

Ponderosa Pine 4,867

Total of DCPAG's 25,699

Total FS Acres Upper Wall 30,019

Structural
Stage

HRV
(Acres)

Existing
Condition

Acres

Outside
IIRV

Eramination Priorities for Treatment
(Acres)

High Moderate Low

Late/Old 9726-17t60 tL,357 4,802 1,303 5,251

Middle 3993-8264 rr,876 5,743 310 5,823

Early/Mid 1284-2847 1,351 527 l l 416

Early 1284-2847 32 I 0 3 l

Very Early 230-1699 1,083 N/A N/A N/A
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Table 8. Comparison ofExisting and Historic Acreages - Structural Stages by PAG and
Eramination Priorities for Silvicultural Treatment (Acres) - Little Wall.

DCPAG Acres

Lodgepole 0

Cool Grand Fir 0

Warm Grand Fir 9,956

Ponderosa Pine 1,335

Total of DCPAG's rL,29l

Total FS Acres Little Wall 19,757

Table 9. Comparison of Eristing and Historic Acreages - Structural Stages by PAG and
Examination Priorities for Silvicultural Treatment (Acres) - Skookum.

DCPAG Acres

Lodgepole 1,854

Cool Grand Fir 4,907

Warm Grand Fir 15,520

Ponderosa Pine 2,796

Total of DCPAG's 25,077

Total FS Acres Skookum 33,696

Structural
Stage

HRV
(Acres)

Existing
Condition

Acres

Outside
HRV

Examination Priorities for Treatment
(Acres)

High Moderate Low

Late/Old 4516-7904 2,875 1,223 0 1,652

Middle 1693-3388 6,664 2,984 0 3,680

Early/Mid 565- I130 1,074 528 0 546

Early 565-1130 67 0 0

Very Early 113-565 6 l l N/A N/A N/A
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Structural
Stage

HRV
(Acres)

Eristing
Condition

Acres

Outside
IIRV

Eraminstion Priorities for Treetment
(Acres)

High Moderate Low

Later'Old 8307-14784 5,359 2,536 rA04 1,419

Mddle 4099-8691 15,819 I1,089 2,057 2,674

Early/1vlid 1346-3555 1,697 r136 t7 245

Early t346-3277 2t3 l l l 6 95

Very Early 202-t990 1,854 N/A N/A N/A

A comparison ofthe existing structure and 1937 structure is shown in Table l0 (Forest Senice acres
only). It is dillicult to make a direct comparision berween the structural stages for the two periods in time
because not all structural stages arc represented in the interpretation for 1937. An assumption was made
that the deforested bum areas of 1937 were in the very early struchre. No att€mpt was made to assign the
existing vegetation of 1937 into PAG's.

The 1937 data shows a landscape predominantly dominated by late/old stucture (757") with a very
moderate component of middle structure (77o) as compared to the existing latry'old strucute of 25% and
middle structure at 45o/o. Early/ntd and early structures are not represented on the 1937 map.

Table 10. of Structure - 1937 and

Structure 1937 Eristing Dillerence
(Acres)

Acres (FS) Y" Acres GS) V"

LatelOld 71,508 75 23,519 25 47,989

Middle 6,733 42,754 45 +36,021

EarlyiMid 0 0 8,863 9 +8,853

Early 0 0 882 I +882

Very Early t,221 I 7,815 8 +4,594

Forested
No Structure

3 ,115 4 0 0 -3,1l5

Other 12.6t6 l3 I1.360 t2 -r-256
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IV. DISCUSSION

,d Deviations From Historic Conditions

It is important to recognize that elements and processes within ecosystems are naturally dynamic and the
structurss and compositions ofplant communities shift over timo. This shifting ofthe elements and
processes occurs within a range ofvariability. Because data is lacking that describes the statistical
distribution ofthe range ofvariability, it is irnpossible to determine the significance ofthe deviation of
the existing condition fiom the natural or historical. Using the historical range ofvariability as a templat€
for ecosystem sustainability, maintaining natural ecological vegetative pattems over time can be
accomplished.

B. Management Opportunities to Restore Sustainability

The general objective of the recommendations made in this report is to change the vegetative composition
ofthe stands within the Wall watershed loward a sustainable ecological landscape with less departure
from natural ecosystem compositiorq structure, and firnction. Spe.cifically, ifthere is departure between
the two, opportunities exist to generate the appropriate composition and struchral classes to fill the deficit
classes. These opportunities could move an existing stand into another stucturaVspecies matrix that is
currently deficit for that particular DCPAG, or accelerate the grorth ofearlier structure classes to fll
voids in the later ones. There are many choices to be made, each has different effects, costs, and
ecologicial retums. From the HRV classification standpoin! possible opportunites may include any of
the following:

l. Change species composition of an existing stand such that it "fits" into the conect species
composition successional pathway for that sirc. This tlpe ofprescription could, for instance, remove
ABGR that is invading a PIPO PAG site. This prescription may include a light underbum for the early
shuctural stages, a precommercial thin for the early/mid struchral stages, and a commercial thin for the
later structual stages.

2. "Grow" more stands within specific PAG's to correct deficit structural stages. Itr contnst to
the above, this would be an investsnent that would not be realized until the struchral stage advances into a
curently deficit category.

3. Maintair/improve the health ofexisting stands. This type ofprescription might involve
prescribed buming. It would assist in accomplishing changes in species compostioq or reduce fuel
loading to lower the risk of catasfophic fire.

Some example treatrnents would include: l) Remove fr on ponderosa pine sites to reduce the component
offir and provide conditions for pine regeneration; 2) Thin from below to promote growth oflater
sfructural stages; 3) Selective overstory removal to promote understory grorth; and 4) Bum for stocking
control to preserve existing compositior/structure classes. Specific prescriptions for each ofthe
DCPAG's are discussed below:

Lodgeoole Pine Grouo. Prescriptions for this group would conceNrtrate on stand replacement fires from
40 !o 1,000 acres.

Cool Gand Fir Group. Prescriptions for this group would include:
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l. Removal of small groups of trees (1-2) acres to mimic low intensity fres and disease or insect
disturbance:

2. Creation of patches 5-20 acres in size achieved by leaving 15-20 trees per acre in a
shelterwood or commercial thiruring that would mimic medium intensity fres; and

3. Creation of large patches 25-500 acres in size that would mimic a stand replacement fire.

Warm Grand Fir Grouo. Prescriptions may include:

1. Removal of small groups of Eees , l/4 tD 2 rcres, tn mimic patches created by sporadic
torching of individual trees by low intensity fre and disease and insect disturbances;

2. Creation ofpatches 20-1000 acres where low intersity lires provided natural sotcking control
and favored seral species; and

3. Creation ofpatches 5-30 acres in size to mimic medium intensity Iires. This type offire
would kill most ofthe understory and some overstory, leaving 15-25 trees per acre, favoring Dougla-fu
and creating open stands; and

4. Creation of large openings up to 200 acres to mimic stand replacement fires.

Ponderosa Pine Grouo. Prescriptions may include:

I . Small patches of l/4 to 2 acres created by sporadic torching of individual trees and disease and
insect disturbances: and

2. Creation of large patches up to 200 acres where low intensity fue acted as a maintenance
firnction rather than a stand replacement firnction.

Precsriptions should be site specific and can be tailored to help reduce tlte potential ofinsect or disease
infestation, reduce fuel loads, maintain or alter stand stucture, and enhance or promote species
composition.

C, Alternative Management Approaches

There are many avenues for moving the Wall ecosystem to a state that is sustainable and within its
historic range ofvariability. These avenues vary in their risk level, effects on other resoutces, costs, and
ecological benefits. The latter aro measured in terms ofcontibuting to the sustainability ofthe
ecosystem. It seems prudent thoefore, to ty and build some methodologr by which different strategies,
or combinations oftreahnents can be evaluated for their ecological and economic costs and benefits.

One approach to this is to use the information in this report and integrate it with other resource
information (i.e. hydrolory, fisheries, wildlife, soils, fire, etc.) to identiS managemenVrestoration
opporhrnities. In this process, reource concerns are identified and areas for treatnent are determined by
removing from consideration all areas requiring some type of resource protection, including RHCA's, old
growth blocks and corridors, cultural sites, sensitive species sites, etc. By managing this information in a
geographic information system (GIS), the analysis area can be readily evaluated and priorities can be set
to treat areas in a way to reduce risk and maximize restoration to hisloric range ofvariability.

--
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In the Wall Analysis are4 integration occurred on three levels, subwatershe4 subare4 and the entire
watershed By approaching the task ofintegration at varying lwels, the team was able to assess the
ecosystem from several different scales and hopefirlly gain a better understanding of the structure and
firnction of the watershd as well as identif areas of concem. Table I I presents the forest vegetation
information for the Wall Analysis area for each subwatershed.

rble 10. Forest V Condition - Wall Analvsis Area (FS Acres

Subwtrhd Structural
Strge

IIRV
(Acrc!)

Erirting
Condltlon

-Acrel

Outslde
IIRV

Eramination Prioritie! for Trcstment
(Acres)

Hlgh Moderate Low

23C NiA 0 0 0 0 0

241. Lste/Old 1709-2994 I  196 1340 t l tM2

Mddle 652-1308 2793 350 l 6 830

Early/Mid 21644Q 255 95 0 t60

Early 2t6-440 0 0 0 0

Very Early 70 NA NA NA

24G Late/Old 1695-2966 l6 t2 172 0 1440

Middle 638-127s 2006 321 0 1685

Earlylv{id 2t3-426 5 l  I tt2 0 399

Early 2t3426 0 0 0 0

Very Early 42-213 117 NA NA NA

248 Late/Old 2526-4453 3214 I 148 526 1540

Micldle 1032-2t32 3158 1347 t25 1687

Early/lv{id J J J -  /  J J 96 0 0 96

Early J J J .  / J J 0 0 0 0

Very Early 59-435 t83 NA NA NA

L8t€r'Old 3050-5343 3369 1538 9 l 1740

Middle tl58-2325 3655 1878 0 1777

Early/lv1id 384-779 425 t r ) 1 0 204

Early 38/,-779 0 0 0 0

Very Early 76401 230 NA NA NA

24D Late/Old l0 l9-1844 t482 b/o 461 344

Middle 534-l t89 1082 621 155 306
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Subwtshd Structural
Strge

IIRV
(Acrcs)

Eisting
Condition

Acrtr

Outside
HRV

Eramination Prioritier for Treatment
(Acrer)

High Moderate Low

Early/Mid t52-437 260 t64 l l 85

Early 152-437 0 0 0 0

Very Early 20-334 J J I NA NA NA

248 Late/Old 1446-2569 2259 I t85 225 849

Middle 638-1353 I  t97 347 30 820

Early/lr,Iid 200-477 294 27 0 267

Early 200-477 32 0 0 0

Very Early 32-315 215 NA NA NA

24F Late/Old t686-2951 1033 255 0 778

Middle 632-1265 2783 1550 0 I Z J J

EarlyAvlid 2rt-422 275 I  l 5 0 160

Early 2 l l -422 0 0 0 0

Very Early 42-2ll 124 NA NA NA

25L Late/Old t627 -2847 t702 428 0 1274

Mddle 6to-t221 2049 466 0 1583

Early/lv1id 204-407 169 )) 0 114

Early 204407 50 0 0 50

Very Early 4t-zo4 98 NA NA NA

258 LatelOld 1853-3241 572 zo.5 0 309

Middle 694-1390 3249 I 1 9 3 0 2056

Early/lv1id 231-463 326 40 0 286

Early 231-463 0 0 0 0

Very Early 47 -231 484 NA NA NA

25C LatdOld 1037-1815 601 532 0 69

Middle 389-778 lJoo t325 0 4 l

Early/lvlid 130-259 579 0 146

Early t3o-259 0 0 t7

Very Early 26-t30 30 NA NA NA
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Subwtshd Slructural
Stige

IffV
(Acrer)

Ertuttng
Condition

Outrldc
HRV

Examinatlon Prlorltler for Treatment
(Acres)

Acrer
High Moderate Low

261. Late/Old 1700-2976 586 159 0 427

Middle 638-t27 6 3 1 5 5 2484 0 671

Early/lvlid 212-426 380 299 0 8 l

Early t2 0 0 12

Very Early 43-2t2 l l 8 NA NA NA

268 Lst€r'Old t362-2382 t28 128 0 0

Middle 529-t057 2160 l9 l4 J 243

Earlylv{id 179-363 852 852 0 0

Early 179-363 I  l )
' t l 0 M

Very Early 35-t74 238 NA NA NA

Late/Old 2554-4599 2370 1327 943 100

Middle t493-3270 5453 31 15 1479 859

Early/Mid 4$-t249 CU 46 t7 0

Early 4$-1249 ) l 25 22

Very Early 55-910 6 1 6 NA NA NA

26D Late/Old 1748-3 t48 1859 521 446 892

Middle 1092-2360 3340 2345 5'12 423

Early/lr{id 37 t-97 | 268 l l 0 0 158

Early 37 t-97 | l 5 2 17

Very Early 46-583 732 NA NA NA

zor Late/Old 959- 1680 4 1 6 401 l 5 0

Middle 363-728 l7lz 1231 J 478

Early/lv{id t20-243 1 3 5 129 0 6

Early 120-243 0 0 0 0

Very Early 23-124 t50 NA NA NA

D. Recommendations. Limitations. snd Concerns

- Recommend that the warm ABGR plant association group be broken into 2 groups, warm ABGR and
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PSME. This would offer a more detailed look at the differences between the 2 PAG's and provide a
better analysis for those using this information on the ground.

- Recommend that the species composition for the ponderosa pine PAG be changed from 90% to 80%
canopy closure ofpine and larch. We believe this will give a more accurate pichre ofwhat is actually on
the ground.

- Photo inkrpreted EVG data layer was only information available at time ofthis analysis. lncorporation
of stand exam information into the EVG layer in a timely manner would portray a more accurale picture
ofexisting condition.

-- Recommend a reevaluation ofthe Forest Datacell layer. Concems have been raised by district
personnel over the accurary of t}ris information (GIS layer doesn't match when ground truthed) and I
discovered discrepancies also. Specificexamplesinclude:1)outofatotalof422acresoflate/old
lodgepole PAG, 181 acres have no lodgepole on them (43%); 2) within the late/oldjuniper PAG, 375
acres out of I120 have nojuniper component (33%); and 3) of 1515 acres ofponderosa pine PAG, 1350
acres have less than a 10olo component ofponderosa pine (897"). I believe that these errors go well
beyond the acceptable limits ofinherent error.

- The discovery of such a small component ofearly structure (approximately 300 acres) in comparison to
the amount of very early structure (over 3000 acres) raises questions regarding l) the accurary ofthe
EVG layer information and 2) regeneration success of harvested units.

- Initially at the beginning of this analysis, it was my intention to accomplish a comparison between the
EVG data layer and the PMR data layer. Due to time constraints, I was unable to meet this intention. I
have professional skeptisim regarding the PMR data layer and am hesitant to utilize it until grormd
truthing ofthe data has been accomplished. It is also diflicult to work with this data layer because the
objectives under and for which it was derived are different from those this analysis team is working
under. Direct correlation ofthe specific "classes" (species groups, sfiuctural classes, canopy closures,
etc.) Is diflicult due to these differences.
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APPENDD(

The development of a landscape sfructue matrix involves using data with respect to the existing specres
composition and stand sfruchrc tlat reflect the dominant vegetation on the site. For the Wall analysis,
the data used were:

l. Existing vegetation layer @VG - 1987)
2. EVG Oracle database
3. Budworm defoliation layers for 1988-1991
4. Forcst datacell layer for plant community types
5. District harvest layers (1988-1995)
6. USGS digital elevation data

Data were processed and analyzed using UTOOLS software (Ager and McGaughey 1994). The
following describes the analysis process.

A- Eristing Structure Classification

The classification of existing vegetation into structual stages and species composition was accomplished
using vegetation data derived from the 1987 photo interpretation ofthe forest @VG layer). This data is
contained in a polygon layer and attached Oracle attribute database. The vintage ofthe layer required
updating to present conditions to reflect harvest activity End tee mortality from spruce budworm.

B. Parador Queries to Analyze HRV

The main vegetation database is a Paradox UCELL database containing layers for plant community type,
aspect slope, elevatio4 all EVG attribute data, subwatersheds, forest boundary, UTM coordinarcs and
post 1987 harvest activity.

l. Assign group for each plant association (i.e. P, W, C, L, J, etc.)

2. Adjust the canopy closurg species, and size for each harvest unit (See section "D'in Appendix for
specifics.).

3. Create dummy fields for the different struchral stages (VE, E, E/M, M, and UO).

4. Calculate those stands in the latey'old stucture by doing the following query:

#'s in bold arc examplc clorncnts

The numbers in the latry'old (and other structunl categories) will be the percent canopy closure in
that sfructue for that stand.

Ll C.rlopy Ll Sh. L C.noW L2 S&. I3 C.nopy IJ S&. tto

>_10, t cbengdo I

<10,2 >=10,3 >=t chaqdo 2+3

<10,4 <10,5 >10,6 chrogeio 4+5+6
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5. Calculate those stands in the remaining structual stages using the following changes:
Middle - 6 or 7 in the size field
Early/Ir4id - 4 or 5 in the size field
Early - I or 2 or 3 in the size field

As you progress tbrough each ofthese queries, each preceding struchre should say "blank" in it's
field. This is to prevent double counting. See below for early structure:

The numbers in the size field relate to the EVG size class definitions. Ten percent canopy closure
is needed to qualiff as existing structure, except in the early structual stage. Following the structure
queries, you need to check for and assign a structure class to pixels that were not classilied by the above
quenes.

6. Create dummy fields "Ll+L2" and *LI+L2+L3". Ifthe values in the structual stage fields (VE, E,
E/1r4, M, and UO) are blank or <10, add layer I canopy closure and layer 2 canopy closure together and
place in field "Ll+L2 field is greater that or equal to 10, assign the size class oflayer 2
!o the appropriale structural class (following the EVG sizo class definitions).

7. Ifthe values in the structural class are all blank or less than 10, add canopy layers l+2+3 and place in
the field *LI+L2+L3". If this field is greater than 5, assign the size class of layer 3 to the appropriate
structural class. If the value is less than 5, then place that value into the very early structural class.
Scripts for steps 6 and 7 are below:

8. Now create one database for each structural class by checking UTM, Eram_ID, Plant Group, and the
Structure fields and put Not Blank in the desired structure that you want. This will give you 5 structural
databases (VE, E, E/1r,I, M, and UO).

LlCrnoIy Ll Sltt L 2
C.nopy

L2 Slz. L3Crnoplt 13 slr. Errft D.rly^lld Mltldlc L.a.r'oU

>=10,1 I  q 2 q

3
chsrg€to I Blank blad bla''k

<10,2 >=10,3
3

changeto 2+3 blank blank blank

<10,4 <10, 5 >lo,6 l o i 2 o r blar* blaDk blaak

Ll Crnopy 12 Csnopy E d y Esrly^did Middle hrr/Old LI+T2

I <t0 or blank <10 or blar& <10 or blalk <10 ro blank cb$geto l+2

12 Size Ll+12 E rly E5rly^lid Middlc ht /old

l o r 2 o r 3 >-10, I changeto 1

4 o r 5 >=t0 ,2 chsngeto 2

6 o t 7 >=10,3 dunteto 3

>=t >=t0,4 cfung€to {
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9. Within each structural database, create the following dumrny fields:
l) Total Canopy (Cover Tree from the main vegetation database),
2) Total * o/o (Total canopy times the percent ofdesired species mix by PAG),
3) Species Total (Total canopy times the percent of species wanted fiom the species
composition list,
4) TotCan-Tot*% (Total canopy minus desired canopy species percent),
5) Treat Prior @xamination priority for silvicultural treatnent based on whether the
appropriate desired species composition is present or how far it deviates from

desired.).

Treatment Priorities is filled in after calculating the four previous dummy fields, scripts are below:

10. Assign Treatnent Priorities field:

-Ponderosa pine, lodgepole, and warm ABGR: if TotCan-Tot*% field is
A) >=-5, ass'8n a "3"
B) <-5, assign a "l"

Plant Group Cover Tree Tolt'/o

P I changeto I * .9

L I changeto I . .9

w I changeto I | .8

I changeto I +.2 @arly & Early/Mid)
changetol+.5(Midclle)
changeto I + .8 (Late/Old)

Pl|na G.oup PIPO' ABGRi PSMEGT PIEN' PIC{)' I,A() T Toa Sp€c

I 2 changeio l+2+3

P 1 2 chargelo l+2

L I challgeto I

1 2 3 ohongeto 1+2+3
.The!. numt r! .|r ftlm r'cover dsarbss.' c.lculrtcd by Ahn Agen B€ tlrc io get lhb d.t brrc from hb BEFORD doiE hrrv.ld

TotCan-Tot*7o

I
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-Cool ABGR: if TotCan-Tot*% field is
A) >=-5'<=5 assiP a "3"
B) >5 assign "2',
C) <-5 assign "2"

The treatnent priorities field gives you a priority for examination for teahnent list for stands to movo
them towards the hisloric range ofvariability. Stands with priority I are ofthe highest priority and th€y
have an inappropriale species mix for the PAG site or have the wrong plant grouping code (another alert
regarding the DD layer). Cool ABGR sites dominated by fir should have received a code 2 or seconda4r
priority. Third Q) priority stands are ofthe lowest priority and indicates that they have an appropriate
species mix.

12. The treahnent priorities {ield can be linked fiom each structural database back to the main database
by creating a dummy field and doing a 'changelo' command linked through the urM coordinates.

13. A dummy field for the spruce budworm rating should also be created h the main database. Spruce
budworm calculations were accomplished by &t Pugh and are based on the model designed by Alan
Ager. &l provided the spruce budworm database to be linked to the main databas". .q,n inde* or
infestation was calculated from the R6 aerial survey (1989-1993) ofbudworm infestation. Ifthe index
score was less than 150, then theso stands were assigned a priority I (ight infestation), stands with a score
150-250 received a 2 or moderate infestation, and stands with a score greater than 250 received a priority
3 rating indicating heavy infestation.

C. Udpate for Ilarvest Activities

The updating ofvegetation canopy and shucture on areas tlat had received harvest treatnents was
performed by considering the elfects ofthe various prescriptions on the individual layers in the harvested
stands. The presence of layerJevel information in the EVG database made this type of adjustnent
possible. The following describes how each prescription was handled.

IIRos, HPRC, HRsr, HRSW, HSEI prescriptions: change the layer I canopy to zero. Most likely many
ofthe larger trees were removed in this type ofharvest activity.

HISM, HISS: Change layer I to 50% of its pre-harvest canopy closure, layer 2 to 25%. Layer 3 is
unchanged' In these prescriptions, only the infected or diseased structure was removed. Without site
specific information it is dilficult to tell how much ofthe original canopy was removed and so this is a
rough approximation.

HSEG, HITH: Change layer I and layer 2 to 50% of its pre-harvest canopy closure. Layer 3 is
unchanged Agai4 without site specific information it is difffcult to have the exact calculation.

HSSW: change layer I to l0% canopy closure. The other layers remain unchanged. Itwas determined
that overall, many shelterwood type cuts retain approximately 10-20% canopy closure after harvest.

HCSQ HSST: change layer I and layer 2 to zero, and layer 3 to l0%. All trees are generally removed in
these type ofharvests.
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