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| NTRODUCTI ON

Currently, scientists and nmanagers are faced with a lack of information
pertaining to the broadscal e habitat relationships and popul ati on responses to
habi t at change for nost plant and ani nmal species residing in the Interior

Col unbi a River Basin. Estimation of broadscal e habitat departures from

hi storical ranges of conditions provides an index of broadscal e vegetation
changes in the context of natural systens. G ounding habitat change with the
dynam cs of natural systens provides a means of conducting coarse-filter

i nferences of risks to species persistence (Hunter 1991). A primary
assunption of this coarse-filter approach to habitat assessment is that the
conservation of the areal extent of a community or habitat within its

hi storical conditions should also all ow species adapted to those ranges to
persist into the future. W recognize that the fitness of nmany, if not nost,
species are also strongly correlated with fine-scale habitat attributes.
However, it is not conputationally feasible to performa fine-scale habitat
assessnent on a | andscape having the extent and conplexity of the Interior

Col unbi a R ver Basin (I CRB).

We conpared current broadscale habitat availability within a subbasin to the
range of conditions expected historically. W assuned that species
persistence within a subbasin was not at risk if the current area of that
species' primary habitat (as described in the Species Environnental

Rel ati onshi p data base, Marcot and others 1996) fell within the 75 percent md
range of the historical data. W assunmed risk to persistence increased

substantially when habitat availability fell below the 75 percent md range of
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the historical data. Furthernore, the |likelihood of extirpation within a
subbasi n i ncreased when habitat availability fell below the 100 percent range
of the historical data. Conversely, persistence |ikelihood within a subbasin
i ncreased as habitat availability exceeded the 75 percent mid range of the

hi stori cal data.

The fragnmentation of subbasins where a particular habitat occurs within or
above its historical range may al so be informative regarding: (1) the
connectivity of vegetation structure and conposition which nore closely
approxi mates historical conditions, and (2) the connectivity of habitats and
consequently the local |ong-term persistence and recol oni zati on potential of
speci es whose fitness is highly correlated with those habitats. Therefore, we
quantify several indices of fragnentation and attenpt to give sone
gqualitative assessnent of fragnentation in the spatial context of subbasins in

whi ch a habitat occurs within, or above, its historical range.

METHODS

Terrestrial conmmunity type departures were devel oped to estinmate the nagnitude
of broadscal e habitat changes in forestland and rangel and habitats w thin
subbasi ns. W used 1-knfresol ution continuous broadscal e data, sunmmarized by
subbasin to assess habitat departures of forestland and rangel and ecosyst ens.
W aggregated 41 cover types and 21 structural stages into 24 terrestrial
comunity types (Jones and Hann 1996; Appendix Q. W further coll apsed the
forest terrestrial comunity types having | ate-seral single-layered and | ate-

seral nmulti-layered structures into a "late" class. W then estinated
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departures from historical ranges of conditions by subbasin for nine
forestland terrestrial community types and three non-forest community types
(Table 2). W estimated current departures for those terrestrial conmunity
types that conprised at |east one percent of a subbasin's area for any out put
period of the historical CRBSUM nodel run, or for the current condition
Departure val ues were not determ ned for anthropogenic community types (e.g.
cropl and, exotic, urban) and those that renmained relatively stable between
hi storical and current periods (e.g., alpine, rock/barren, and water comunity
types). Departures were also not estimated for riparian comunity types
because historical occurrence of riparian cover types was typically
underesti mated, and current occurrence was typically overestinmated (Jones and

Hann 1996) .

Terrestrial conmmunity type departures were determ ned by conparing the current
areal extent of each type to nodeled 75th and 100th percentile historica
ranges of each type. Hi storical ranges were devel oped for individua
subbasi ns using a single 400 year run of CRBSUM and cover type and structura
stage outputs for historic years 0, 50, 100, 200, 300, and 400. Initial
conditions for the historical CRBSUMrun and their derivations are described
by Long and others (1996). The m ni nrum and naxi num val ues fromthe sinulation
were used to define the historical range. W then calculated the 75th
percentile historical md range by adding or subtracting 12.5 percent of the
hi storical range to the historical mninumand historical maxi mum
respectively. Five departure classes were defined based on the rel ationship
bet ween the current area of each conmunity type to its sinmulated 75th and

100t h percentile historical ranges (Table 1, Figure 1).
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W estimated four indices of fragnentation of those subbasins in which a
comunity type occurred within or above its historical range: percent area
(percentage of those subbasins in which a community conprises a substanti al
proportion); nunber of patches, median patch size (count of subbasins within a

pat ch); and nmaxi num patch si ze.

RESULTS

Ei ght of 12 terrestrial comunity types were domi nated by subbasins that
contai ned areas of a comunity type well belowits historical md range (i.e.
Class 1 departures), whereas four of 12 comunity groups were dom nated by
subbasi ns that contained areas of a type well above its historical md range
(i.e.,dass 5 departures; Table 2). The average frequency of subbasin
nmenbership in Aass 1 and dass 5 departures was 48 and 28 percent,
respectively. CQurrently, no conmmunity type conprising a substantial conponent
of a subbasin had nore than 22 percent of those subbasins in which it occurred
withinits 75 percent historical md range (i.e., Cass 3 departures). The
average frequency of subbasins containing communities within their 75%

hi storical md range was approxi mnately 14 percent. The greatest deviation
fromhistorical ranges occurred in the early- and | ate-seral |ower nontane
forests - nearly 80 percent of the subbasins contained areas of these
comunity types at levels well belowtheir historical ranges (i.e., Qass 1

departures).

Earl y-seral Lower Mbontane Forest
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The | CRB was nearly exclusively dom nated by subbasins (94 percent)in which
the early-seral |ower nontane forest occurred belowits 75 percent historica
md range (Table 3, Figure 2). However, the Northern Cascades Ecol ogi ca
Reporting Unit (ERU) was an exception in that it was |largely dom nated by
subbasins in which the early-seral |ower nontane forest comunity type
occurred within or above its historical range. Five isolated subbasins
containing this comunity within its 75 percent historical md range occurred
in four ERUs: Northern Cascades, Northern d aci ated Muntains, Col unbia

Pl at eau, and Central |daho Muntains (Table 4).

Fi ve patches of 8 subbasins in which the early-seral |ower nontane forest
comunity occurred within or above its historical range existed within the
ICRB (Table 5; Figure 2). Two of these patches existed as isolated individua
subbasi ns; one each in the Blue Muntains and Central |daho Muntai ns ERUs.
The other five patches were clustered in the northwest corner of the
assessnent area; two occurred in the Northern Cascades ERU, and one on the
western edge of the Northern d aciated Muntains ERU.  The | argest patch
(three subbasins) occurred within the Northern Cascades ERU. Consequently,
any species whose fitness is closely correlated with the areal extent of the
early-seral |ower nontane forest conmunity are |likely doing reasonable well in
the northwestern portion of the assessnent area relative to other areas within

the | CRB

M d-seral Lower Montane Forest

The | CRB was domi nated by subbasins (61 percent)in which the md-seral |ower
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nont ane comunity occurs above its 75 percent historical md range (Table 3,
Figure 3). The dom nance of subbasins having Cass 5 departures was nearly
excl usive in Washington and Oregon with the exception of the southwest corner
of the ICRB (e.g., the Upper Kl amath ERU and adjacent portions of the Southern
Cascade and Northern Great Basin ERUs). Sinmlarly, subbasins having dass 5
departures al so dom nated | arge contiguous bl ocks in western Montana (i.e.
the Upper O ark Fork ERU and several adjacent subbasins within the Lower dark
Fork and Northern d aci ated Muntai ns ERUs) and central ldaho (i.e., the
sout heastern portion of the Central |daho Mountains ERU). However, the Upper
Klamath ERU, and the |daho and northwestern Montana portions of the Northern
d aci ated Mountains and Lower dark Fork ERUs were dominated by subbasins
classified as dass 1 departures. N ne patches of 13 subbasins contained the
m d-seral |ower nontane forest community type within its historical range
(Table 4). Most of these patches were clustered in the west half of the
Central |daho Mountains ERU, and a few adjacent subbasins of the Bl ue
Mount ai ns and Owhee Upl ands ERUs. They contai ned one to three subbasins

(median = 1.0 subbasins).

There were two patches of 77 subbasins (71 percent of the subbasins conprised
by a substantial conponent of this community type) in which the md-sera

| ower nontane forest comunity occurred within or above its historical range
(Table 5; Figure 3). One patch was relatively small (two subbasins) and
isolated in the southern portion of the Upper Kl amath ERU. The second patch
was | arge (75 subbasins), and although it contained sonme gaps, it was well
distributed throughout the rest of the ICRB. Consequently, those species

whose fitness is closely correlated with the areal extent of the md-sera
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| ower nontane forest comunity, should be doing relatively well across nost of
the 1CRB. However, as stated above, there are areas within the assessnent
area where the persistence of these species nmay be in serious jeopardy (e.g.
northern Upper Klamath, the western portion of the Northern Great Basin, nuch
of the eastern portion of the Northern d aciated Muntains, Lower dark Fork

and western portion of the Central |daho Muntai ns ERUS).

Lat e-seral Lower Mbontane Forest

The | CRB was domi nated by subbasins (78 percent) in which the |ate-seral |ower
nont ane forest community type occurred well belowits historical range (Table
3, Figure 4). Notable exceptions included the Upper Kl amath and adj acent
portions of the Southern Cascades and Northern Great Basin ERUs. The Upper
Klamat h ERU and two adj acent subbasins with the Northern Great Basin ERU
formed a relatively large contiguous patch of subbasins that contained this
comunity type well above its historical range. Three relatively small (patch
size range = 1 to 6 subbasins, nmedian patch size = 2 subbasins; Table 4) and
i sol ated patches of subbasins that had this comunity type within their

hi storical ranges occurred in south-central O egon, central |daho, and

sout heast ern | daho.

The persistence of those species which rely heavily upon the areal extent of
the late-seral |ower nontane forest conmunity is likely at risk across nost of
the ICRB. There were only three relatively isolated patches of 17 subbasins
in which this conmunity occurred within or above its historical range, and

consequently, where these species mght be doing relatively well (Table 5;
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Figure 4). The largest of these patches (14 subbasins) was located within the
Upper Kl amath ERU, southern portions of the Southern Cascades and Col unbi a
Pl at eau ERUs, and sout hwestern portions of the Northern Great Basin ERU. The
two other patches were relatively small (one to two subbasins), and were
isolated within the center of the Central |daho Mountains ERU, and the Upper

Snake and Snake Headwat ers ERUs.

Earl y-seral Montane Forest

Al t hough the |1 CRB was domi nated by subbasins (51 percent) in which early-sera
nont ane forest occurred below their 75 percent historical md range (Table 3,
Figure 5), large portions of the Northern Cascades, Southern Cascades, Bl ue
Mount ai ns, and Central |daho Muntai ns ERUs were domi nated by subbasins in

whi ch this comunity occurred within or above their historical range.
Seventeen relatively small and isol ated patches of 23 subbasins that contained
this community within its historical range were distributed throughout the
|CRB (Table 4; range of patch size = 1 to 5 subbasins; nedian patch size = 1.0

subbasi n).

There were 12 patches of 69 subbasins, w dely distributed throughout nobst of
the ICRB, in which the early-seral nontane forest comunity occurred within or
above its historical range (Table 5; Figure 5). Patch size of these areas
ranged fromone to 34 subbasins (nedian = 3.5 subbasins). The |argest

conti guous patch spanned a | arge proportion of the Blue Muntains and Centra

| daho Mountains ERUs. Relatively large patches (i.e., at |east four

conti guous subbasins) also existed within the Northern Cascades, Southern
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Cascades, Northern d aci ated Muntai ns, Lower d ark Fork, and Snake Headwaters

ERUs.

M d-seral Mont ane For est

Fi fty-nine percent of the subbasins conprised by at | east one percent of the

m d-seral nmontane forest comunity contained that comunity above its 75
percent historical md range (Table 3, Figure 6). However, large portions of
t he Sout hern Cascade, Upper Kl amath, and Central |daho Muntain ERUs were

dom nat ed by subbasins in which this conmunity occurs below its historical md
range. Twenty-five (19 percent) subbasins were conprised by this conmunity
within its historical range and were distributed across the ICRB in 14 patches
ranging in size from1l to 7 subbasins (Table 4; median patch size = 1.0
subbasin). The largest of these patches occurred in the Col unbia Pl ateau

Snake Headwat ers, and Upper Snake ERUs.

Most (78 percent) of the subbasins that had substantial areas of the mid-sera
nont ane forest community contained areas of that comunity at levels within or
exceeding the historical range (Table 5; Figure 6). Six patches conprised by
103 subbasins, ranging in size fromone to 95 subbasins (median = 1.5
subbasi ns) were well distributed throughout all but the southwest corner of
the assessnent area. Wth the exception of the Upper Kl amath ERU, the | argest
patch occurred within portions of all ERUs. Species whose fitness is strongly
correlated with the areal extent of the mid-seral nontane forest conmunity
shoul d be doing relatively well in all areas of the ICRB, except within |arge

areas of the Southern Cascades, Upper Kl amath, Northern Great Basin, and
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Central |daho Mountai ns ERUs.

Lat e-seral ©Mont ane Forest

The | CRB was domi nated by subbasins (63 percent) in which | ate-seal nontane
forest occurred belowits 75 percent historical md range (Table 3, Figure 7).
However, nost of the subbasins in Oregon, and many of those within the Centra
| daho Mountai n ERU cont ai ned areas of the | ate-seral nontane comunity which
was well above its historical range. Seven patches of subbasins conprised by
the late-seral nontane forest comunity type within its historical md range
(9 percent) were widely distributed across the ICRB (Table 4). The nedi an

patch size of these areas was two subbasins (range = 1 to 3 subbasins).

The distribution of subbasins in which the |ate-seral nontane forest community
existed within or above its historical range was nearly the converse of that
of the md-seral nontane forest community (Figures 6 and 7). There were three
pat ches of 47 subbasins that contained areas of this comunity within or above
its historical range (Table 5). The largest patch (43 subbasins) spanned

| arge areas of the Southern Cascades, Col unbia Pl ateau, Upper Kl anmath, Bl ue
Mount ai ns, and Central |daho Mountains ERUs (Figure 7). The other two patches
were isolated predominantly within the Northern Cascades (three subbasins) and
Snake Headwat ers (one subbasin) ERUs. Consequently, we woul d expect
producti ve popul ati ons of those species whose fitness is strongly correl ated
to the abundance of the |ate-seral nontane forest comunity across nost of the
O egon and Central Idaho portions of the assessnent area. Conversely, we

woul d anticipate there to be a high risk of extirpation of these species
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across nuch of eastern Washi ngton, northern and sout heastern | daho, and those

portions of Mntana and Wom ng within the assessment area.

Earl y-seral Subal pi ne Forest

Most (56 percent)subbasins conprised by at | east one percent of the early-
seral subal pine forest comunity type contained areas of this comunity at

| evel s above their 75 percent historical md ranges (Table 3, Figure 8).
However, a large portion of the Northern @ aci ated Mountai ns and Upper d ark
Fork ERUs were exceptions, in that this comunity occurred belowits

hi storical range. Subbasins in which the early-seral subal pine forest
comunity type occurred within its historical range (20 percent) were
concentrated within the Northern Cascades, Lower Cark Fork, and Central |daho
Mount ai ns ERUs. There were six patches of these areas, that ranged in size

fromone to five subbasins (Table 4; nedian patch size = 1.5 subbasins).

W woul d expect that there would be little risk of local extirpation of those
speci es whose fitness is strongly correlated to the abundance of the early-
seral subal pine forest community within nost (76 percent) of the subbasins in
whi ch this community conprised a substantial conponent. Four patches,
conprised by 57 subbasins in which the early-seral subal pine forest comunity
occurred within or above its historical range were widely distributed

t hroughout the ICRB (Table 5; Figure 8). These patches ranged in size from
one to 43 subbasins (median = 6.5 subbasins). One isolated subbasin occurred
wi thin the Southern Cascades ERU. Another relatively |large patch (eight

subbasi ns), which extended throughout the Northern Cascades ERU, was separated
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by a large distance fromlike patches in the Sout hern Cascades and Northern
d aci ated Mountains ERUs. However, the two renaining patches nearly
i nterconnected the entire eastern portion of the ICRB, fromthe Northern

d aci ated Mountains ERU to the Snake Headwat ers ERU

M d-seral Subal pi ne Forest

O those subbasins conprised by at | east one percent of the mid-sera

subal pi ne forest community type, 47 percent contained areas of it below their
75 percent historical md ranges (Table 3, Figure 9). These areas were
clustered within the Northern Cascades, Southern Cascades, Upper Kl amath, Bl ue
Mount ai ns, and Central |daho Muntains ERUs. However, several relatively

| arge areas of the Northern d aciated Muntains, Lower dark Fork, Upper dark
Fork, and Snake Headwaters ERUs were dom nated by subbasins in which the md-
seral subal pine conmunity occurred within or above its historical range. Ten
pat ches of 18 subbasins existed that contained this comunity withinits
historical md range (Table 4). These ranged in size fromone to five
subbasins (nmedian = 1.5 subbasins), the |argest of which straddled the

Northern d aci ated Mountai ns and Lower d ark Fork ERUs.

Most subbasins (53 percent), in which the md-seral subal pine forest comunity
conprised a substantial conponent, contained that community at levels within
or exceeding its historical range. Consequently, there should be little risk
of local extirpation wthin nost subbasins of those species whose fitness is
strongly correlated to the availability of that comunity. Five patches of 49

subbasins in which the md-seral subal pine forest comunity occurred within or
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above its historical range were well distributed across the eastern portion of
the assessnent area (Table 5; Figure 9). The largest patch (39 subbasins)
ext ended down the spine of the Northern Rocky Muntains, fromthe Northern
d aci ated Mountain ERU to the Snake Headwaters ERU. Three patches (I ocated on
the border of the Northern and Southern Cascades ERUs, in northeastern
Washi ngton, and in southcentral |daho, respectively) would |ikely have higher
ri sks of species extirpation because they were nuch nore isolated fromthe

ot her two, nore closely connected patches.

Lat e-seral Subal pi ne Forest

The majority (72 percent) of subbasins having a nmeasurabl e conponent of the

| at e-seral subal pine forest community type contained that community type at a
level belowits 75 percent historical md range (Table 3, Figure 10). Notable
exceptions included the Upper Klamath and southern portion of the Centra

| daho Mount ai ns ERUs, where the | ate-seral subal pine forest community type of
nost subbasins was within or exceeded its historical md range. Only 11
subbasins (12 percent) were conprised by this comunity type at a level within
its historical md range, and all but one of these were |ocated within or

i mredi ately adjacent to the Central Idaho Muntains ERU.  The | argest

conti guous patch of subbasins that contained this community type within its

hi storical range was conprised by seven subbasins (Table 4; range = 1 to 7

subbasi ns; nedi an patch size = 1.5 subbasins).

Speci es whose fitness is strongly correlated to the abundance of the |ate-

seral subal pine forest have a high risk of |ocal extirpation across nost (72
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percent) of the subbasins in which this comunity conprised a substanti al
conponent (Table 5). However, two relatively large (six and 21 subbasi ns,
respectively) patches of 27 subbasins existed in which this comunity type
occurred within or exceeded its historical range (Figure 10). Al though
relatively large, these two patches were widely separated. One patch |argely
occurred in the Upper Klamath ERU, whereas the second patch existed

predom nantly in the Central |daho Muntains ERU

Upl and Her bl ands

Approxi mately 81 percent of the subbasins that had a neasurabl e conmponent of

t he upl and herbl ands community type, contained it at a level belowits 75
percent historical md range (Table 3, Figure 11). Wth the exception of
three entire subbasins, and portions of four others, all subbasins within the
O egon and Washi ngton portions of the assessment area had areas of the upland
her bl and community type below the historical md range. Al though the Idaho
and Mont ane areas were al so dom nated by subbasins in which the upl and
her bl and community occurred below its historical md range, there were notable
exceptions within the Central |daho Muntain, Upper Snake, and Snake

Headwat ers ERUs, where this type occurred within or above its historica

range. The 20 subbasins (12 percent) that had this comunity type within its
historical md range were distributed across 13 relatively small and isol ated
pat ches (Table 4; patch size range = 1 to 4 subbasins; nedian patch size = 1.0

subbasi n).

W believe there to be a high risk of |ocal extirpation for those species



Jones--p. 16
dependent on the abundance of the upland herbland community type within nost
(71 percent) subbasins having a substantial conponent of this conmunity.
However, there were 11 patches of 30 subbasins in which the upland herbl and
comunity type occurred within or above its historical range, and where we
woul d expect there to be a lower risk of local extirpation (Table 5; Figure
11). Eight of 11 of these patches were concentrated within the Central 1daho
Mount ai ns, Owhee Upl ands, Upper Snake, and Snake Headwaters ERUs. The
| argest patch (11 subbasins) occurred within the Central |daho Muntai ns ERU
The Oregon and Washi ngton portions of the assessnment area contained five snall
pat ches, conprised by single subbasins, which were isol ated by enornous
di stances fromeach other. The renuaining patches, that ranged in size from
one to five subbasins, were located in relatively close proximty to each

ot her.

Upl and Shr ubl ands

The | CRB was domi nated by subbasins (61 percent) in which the upland shrubl and
comunity occurred belowits 75 percent historical md range (Table 3, Figure
12). The 31 subbasins in which this comunity occurred within its historica
m d range were distributed across nine patches that ranged in size fromone to
11 subbasins (Table 4; nedian patch size = 2.0 subbasins), and were

predom nantly concentrated within the Northern G eat Basin and Owhee Upl ands

ERUs.

Al though we projected a high risk of local extirpation of those species

dependent upon the availability of the upland shrubland conmunity type across
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nost of the ICRB, the Northern Geat Basin, Owhee Upland, and a | arge portion
of the Central Idaho Mountain ERUs were dom nated by subbasins in which the
upl and shrubl and community type occurred within or above its historical range.
Ei ght patches of 52 subbasins existed in which this comunity occurred within
or above its historical range (Table 5). The |argest patch (39 subbasins) was
conti nuous throughout the Northern Great Basin, Owhee Upl and, and Centra
| daho Mount ai ns ERUs. The seven renai ning patches ranged in size fromone to
si X subbasins, and were widely distributed across the Northern Cascades,

Col unbi a Pl at eau, Blue Muuntains, Northern d aciated Muntains, and Upper

d ark Fork ERUs.

Upl and Whodl ands

Subbasi ns conprised by a substantive conponent of the upland woodl and
comunity type were nearly evenly distributed by those which contained this
type below its 75 percent historical md range (41 percent), and those in
whi ch this conmmunity type occurred above that range (46 percent; Table 3;
Figure 13). The 14 subbasins (13 percent) in which the upland woodl and
comunity type occurred within its historical md range were widely
distributed across the ICRB in nine patches that ranged in size fromone to

four subbasins (Table 4; nedian patch size = 1.0 subbasins).

The risk to persistence of those species dependent upon the availability of
t he upl and woodl and conmunity type should be relatively low within nmost (59
percent) subbasins in which this comunity conprised a substantial conponent

(Table 5). Four patches of 63 subbasins in which the upland woodl and
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comunity occurred within or above its historical range were widely
distributed across all but the northern | daho and Montana portions of the
assessnent area. The |argest patch (58 subbasins) extended fromthe western
Northern @ aci ated Mountains, through the Northern Cascades, Colunbia Pl ateau
Sout hern Cascades, Blue Muntains, Northern Geat Basin, and Owhee Upl ands
ERUs. The three renaining patches, which ranged in size fromone to four
subbasins, were located in the Central |daho Muuntai ns and Snake Headwaters

ERUs.

DI SCUSSI ON

O all terrestrial comunity type groups for which we determ ned departure

i ndi ces, the | ower nmontane forest conmmunities have deviated the nost from
their historical structures. Wthin forested settings, the nontane and
subal pi ne forest structures were relatively nore simlar to their historica
condi tions than | ower nontane forest structures. The average subbasin
frequency within dass 3 departures across early-, md-, and | ate-sera
structures was approxi mately seven percent, 15 percent, and 17 percent for

| ower nontane, nontane, and subal pine conmunities, respectively. No nore than
10 percent of the subbasins conprised by neasurabl e conponents of | ower

nont ane forest communities contained those communities within their 75 percent
hi storical md range. However, two comunity types in each of the nontane and
subal pi ne forest settings approached nearly 20 percent frequency of subbasins
falling within their respective historical md ranges (Table 3). Since |ower
nont ane forest settings tend to have shorter fire-return intervals, occur on

nore accessible landforns (e.g., nore |evel topography), and are usually
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closer to human settlenents, they typically have been affected by past fire
suppression and tinber harvest activities to a much higher degree than either
nont ane or subal pi ne forest settings. Conversely, subal pine forest settings
probably nore closely approxi mate their historical conditions because
successi onal change occurs much slower in colder environnments, they have a
hi gher relative proportion of area allocated to w |l derness and wil derness-1ike
nmanagenment prescriptions, and they are typically nmuch | ess accessible to

efficient fire suppression and tinber harvest activities.

Qur departure indices indicated that an honogeni zation of forest structures
occurred in the | ower nontane and nontane forest settings. The frequency of
subbasins in which early- and | ate-seral structures were presently below their
hi storical ranges was relatively high (51 to 84 percent), as was the frequency
of subbasins in which nmid-seral structures occurred above their historica
ranges (approximately 58 percent). Thus, across nost of the ICRB in which

| ower nontane and nontane forest settings conprised a nmeasurabl e conponent of
t he subbasins, early- and | ate-seral structures declined, whereas nid-sera

structures increased.

The above pattern of forest structure honogeni zati on was not apparent within
subal pi ne forest settings. The frequencies of subbasins were domi nated by
those in which early-seral structures exceeded their historical ranges,
whereas md- and late-seral structures occurred bel ow their respective

hi storical ranges. The observed decline of md- and | ate-seral structures
wi t hin subal pi ne forest settings was likely attributable to tinber harvest

activities and the relatively recent occurrences of large wild fires.
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The significant declines we observed with the upland herbland comunity type
wi thin nost (81 percent) of the subbasins across the ICRB was prinarily
attributable to agricultural devel opment, and to a | esser degree, the
encroachnment of upland shrubl ands, coniferous forests and woodl ands, and
exotics. However, there were 10 subbasins in which the upland herbl and
comunity exceeded its historical range. Mst (80 percent) of these subbasins
were generally wild to sem-wild, mininmally to noderately roaded, and had cold
to noist forest settings. N ne of ten of these subbasins were also in areas
where we observed the early-seral subal pine forest comunity type to be well
above its historical range. Consequently, the observed increase in upland
her bl and comunities within these subbasins was likely attributable to tinber
harvest activities and sonme relatively recent, large-scale wild fires. These
activities probably converted sonme areas into grass/forb conmunities which
were msclassified as an upland herbl and type instead of an early-seral forest
type. |In addition, the historical nodel run may have underesti mated the
amount of disturbance whi ch woul d have resulted in hi gher abundances of the

upl and herbl and type.

O the subbasins that had a substantial conposition of the upland shrubl and
comunity type, 61 percent had areas of this conmunity below its historica
range. Conversions to agriculture, and to a | esser degree upland herbl and,

upl and woodl and, exotics, and | ower nontane forest communities, were
responsi bl e for these declines. Conversely, 21 subbasins had areas of the

upl and shrubl and comunity that exceeded its historical range. Most (57
percent) of the subbasins in which we observed substantial increases in upland

shrubl ands were al so classified as having noderate to high rangeland integrity
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(see Qigley and others, 1996). However, nearly 30 percent of the subbasins
i n whi ch upl and shrubl ands increased were classified as having | ow rangel and

integrity.

Nearly 40 percent of the subbasins that had a substantial conponent of the

upl and woodl and comunity type, contained that community at a level belowits
hi storical range. Mst of the upland woodl and community within these
subbasins (Il ocated predominantly in the Blue Muntains, Central |daho
Mount ai ns, Upper O ark Fork, and Snake Headwaters ERUs) was converted into the
upl and herbl and comunity type (Jones and Hann 1996). Conversely, conifer and
j uni per expansion into shrubland habitats was the predom nant factor
responsi ble within 46 percent of the subbasins in which the upland wodl and
comunity type occurred above its historical range. Mre specifically, the
expansi on of western juniper is responsible for the substantial increase of

t he upl and woodl and community type within two clusters of nine subbasins
centered around the southern portions of the Col unbia Pl ateau and Upper
Klamath ERUs. Expansi ons of m xed-conifer and |inber pine woodl ands was

| argely responsible for all other subbasins in which the upland woodl and

comunity exceeded its historical range

W recogni ze that the individual fitness and the popul ation persistence of few
species are closely correlated to the areal extent of only one comunity type.
I nstead, nmany species rely upon the availability and spatial juxtaposition of
several conmunities. Consequently, a nulti-conmunity departure approach

(i.e., simlarity index) of indexing vegetation change may be a nore powerful

tool for predicting the popul ati on response of those species having nore
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general habitat requirements.

We are undoubtedly faced with a significant deficiency of information
pertaining to the broadscal e habitat relationships and popul ati on responses to
habi t at change for nost species residing in the Interior Colunbia River Basin.
Furthernore, there is little likelihood that the information void will ever be
satisfactorily filled for the magjority of flora and fauna within any tine
soon. W believe that our coarse-filter approach of quantifying broadscal e
habi t at change, and provi ding some spacial context of those changes, creates a
useful data set for predicting the popul ation responses of those species for

whi ch we know very little.

SUMVARY

The vegetation conposition and structure within the | CRB has changed
substantially fromthe predicted historical conditions. Mst of the ICRBis
dom nat ed by subbasi ns where the areal extent of nobst communities occur bel ow
their historical ranges. The areas where a community type occurs within its
hi storical ranges are highly fragnmented into relatively small and isol ated
patches. Sinmlarly, we observed extensive fragnentation of individua
habi t ats whi ch we woul d expect to support productive popul ations of those
speci es whose fitness is strongly correlated with the areal extent of that
particular habitat. Al though typically snmall and isol ated, these patches may
act as inportant source areas for those subbasins having higher probabilities
of local population extirpation. Consequently, the patches of subbasins in

whi ch a community type occurred within or above its historical range nay prove
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to serve as inportant building blocks for conservation and restoration

strategies.
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Fi gure Captions
Figure 1--Rel ationship between current areal extent of terrestrial community

types and their respective historial ranges.

Fi gure 2--Broadscal e habitat departure of the early-seral |ower nontane forest

terrestrial community type

Fi gure 3--Broadscal e habitat departure of the mid-seral |ower nontane forest

terrestrial community type

Fi gure 4--Broadscal e habitat departure of the |late-seral |ower nontane forest

terrestrial community type

Fi gure 5--Broadscal e habitat departure of the early-seral nontane forest

terrestrial community type

Fi gure 6--Broadscal e habitat departure of the md-seral nontane forest

terrestrial community type

Fi gure 7--Broadscal e habitat departure of the |ate-seral nontane forest

terrestrial community type

Fi gure 8--Broadscal e habitat departure of the early-seral subal pine forest

terrestrial community type

Fi gure 9--Broadscal e habitat departure of the md-seral nontane forest
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terrestrial community type

Fi gure 10--Broadscal e habitat departure of the | ate-seral nontane forest

terrestrial community type

Fi gure 11--Broadscal e habitat departure of the upland herbland terrestrial

comunity type

Fi gure 12--Broadscal e habitat departure of the upland shrubland terrestria

comunity type

Fi gure 13--Broadscal e habitat departure of the upland woodl and terrestrial

comunity type

Tabl e Captions

Table 1--Terrestrial commnity types used for estimating habitat departures

wi t hin subbasins of the Interior Colunbia R ver Basin

Tabl e 2--Terrestrial community group departure cl asses.

Tabl e 3--Summary of subbasin frequency distribution (percent) by current

terrestrial community group departures .

Tabl e 4--Fragnentation indices of terrestrial community groups occurring
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wi thin subbasins at a level within their historical ranges.

Tabl e 5--Fragnentation indices of terrestrial community groups occurring

wi thin subbasins at a level within or above their historical ranges.
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Figure 1. Relationship between current areal extent of terrestrial community types and their

respective historial ranges.
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Table 1--Terrestrial comunity types used for estinmating habitat departures
wi thin subbasins of the Interior Colunbia R ver Basin.

Forest habitats

Lower nontane forest conmunity types
Early-seral
M d- ser al
Lat e-seral

Mont ane forest comunity types
Early-seral
M d- ser al
Lat e-seral

Subal pi ne forest comunity types
Early-seral
M d- ser al
Lat e-seral

Non-forest habitats
Upl and her bl and

Upl and shrubl and
Upl and woodl and




Tabl e 2--Terrestri al

conmmunity group departure cl asses.

Departure d ass

Rel ati onship of current area
to historical ranges

1
2
3
4
5

Al < Historical M ninmm
Historical Mnimum< A, <-75%Historical nid range
A. is within 75% hi storical md range
75% Hi storical md range < A, < Historical Maxi mum

A. > Historical Mxinum

1A, = Current area.



Tabl e 3--Sunmary of subbasin frequency distribution (percent) by current
terrestrial conmunity group departures .

Departure C ass?

Terrestrial Conmunity No. of
G oup Subbasi ns? 1 2 3 4 S
Earl y-seral Lower
Mont ane For est 117 79 15 4 1 2
M d-seral Lower
Mont ane For est 125 23 5 10 3 58
Lat e-seral Lower
Mont ane For est 125 78 8 7 0 6
Earl y-seral
Mont ane For est 136 44 7 18 4 28
M d- ser al
Mont ane For est 133 19 3 19 2 57
Lat e- seral
Mont ane For est 127 59 4 9 1 27
Earl y-seral
Subal pi ne For est 75 21 3 20 0 56
M d- ser al
Subal pi ne For est 90 38 9 20 3 30
Lat e- ser al
Subal pi ne For est 91 63 9 12 0 16
Upl and Her bl and 145 66 15 12 0 7
Upl and Shr ubl and 129 47 14 22 8 9
Upl and Wodl and 104 34 7 13 6 40
Aver age -- 47.6 8.3 13.8 2.3 28.0

tSubbasins (4th field HUCs) having at least 1 percent conposition of the
terrestrial conmunity group during historical or current periods.

2See text, Table |, and Figure 1 for descriptions of departure classes: 1)
#1100% of historical range; 2) >1'100%to <!75% historical range; 3) within 75%
hi storical range; 4) >75%to <100% hi storical range; 5)$100% hi storical range.
SAver age subbasin frequency distribution across 12 terrestrial community group
departure cl asses.



Tabl e 4--Fragnmentation indices of terrestrial conmunity groups occurring
wi thin subbasins at a level within their historical ranges?.

Terrestrial conmunity Frequency of No. of Medi an Maxi mum
group subbasins? (%9 patches patch size® patch size
Early-seral Lower 4 5 1.0 1
Mont ane For est
M d-seral Lower 10 9 1.0 3
Mont ane For est
Lat e-seral Lower 7 3 2.0 6
Mont ane For est
Earl y-seral 18 17 1.0 5
Mont ane For est
M d- ser al 19 14 1.0 7
Mont ane For est
Lat e-seral 9 7 2.0 3
Mont ane For est
Earl y-seral 20 6 1.5 5
Subal pi ne For est
M d- ser al 20 10 1.5 5
Subal pi ne Forest
Lat e-seral 12 4 1.5 7
Subal pi ne For est
Upl and Her bl ands 12 13 1.0 4
Upl and Shr ubl ands 22 9 2.0 11
Upl and Wodl ands 13 9 1.0 4

1Sunmat i on of departure class 3.

2Frequency of subbasins = the percentage of those subbasins having at |east a
one percent historical or current conposition of a terrestrial comunity group
in which that community group occurs within its historical range.

SPat ch size = count of subbasins within a patch.



Tabl e 5--Fragnmentation indices of terrestrial conmunity groups occurring
Wi thin subbasins at a level within or above their historical ranges?.

Terrestrial conmunity Frequency of No. of Medi an Maxi mum
group subbasins? (%9 patches patch size® patch size
Early-seral Lower 7 5 1.0 3
Mont ane For est
M d-seral Lower 71 2 38.5 75
Mont ane For est
Lat e-seral Lower 13 3 2.0 14
Mont ane For est
Earl y-seral 50 12 3.5 34
Mont ane For est
M d- ser al 78 6 1.5 95
Mont ane For est
Lat e-seral 37 3 3.0 43
Mont ane For est
Earl y-seral 76 4 6.5 43
Subal pi ne For est
M d- ser al 53 5 3.0 39
Subal pi ne Forest
Lat e-seral 28 2 13.5 21
Subal pi ne For est
Upl and Her bl ands 19 11 1.0 11
Upl and Shr ubl ands 39 8 1.0 39
Upl and Wodl ands 59 4 2.5 58

tSunmat i on of departure classes 3 through 5.

2Frequency of subbasins = the percentage of those subbasins having at |east a
one percent historical or current conposition of a terrestrial comunity group
in which that community group occurs within or above its historical range.

SPat ch size = count of subbasins within a patch.



